




Preface 

Research and Technology Transfer Affairs Division Khon Kaen University has assigned the Research 
and Development Institute as well as various departments of the University including the Faculty of 
Humanities and Social Sciences, College of Local Administration, ASEAN Studies Center, The Office of North 
Eastern Development Cooperation, Khon Kaen University Library, and Bureau of Academic Service to host 
the 5th National and International Conference on Sustainable Rural Development entitled “Future of Rural 
Development: Toward a Prosperous and Sustainable ASEAN Community". In this, the University has 
received supports from outside agencies acting as co-hosts, namely, the Thai Research Fund, Social 
Development Health Affairs Division, Local Development Institute, and Kow Yoo Hah Company Limited. In 
this, the objective is to publish scholarly works on community development that consistent with 
development strategy and policy that aim to improve the quality of life of the citizens that fit with a 
prosperous and sustainable ASEAN community in the future. Moreover, the Conference allows researchers, 
academics and graduates both nationally and internationally to develop their own field of studies through 
presentations and discussions. Over three days, over 200 paper and poster presentations will be given in 
various fields of studies with world-renowned experts attending as keynote speakers.  Further, numerous 
special lectures will also be given by experts with additional exhibitions shown during break-out sessions 
by related agencies and sponsors. And after the conference was finished, RDI had made  the proceedings 
to disseminate the conference.  

The Conference committee would like to thank departments, faculties, researchers, academics, 
students and graduates from various educational institutions and agencies in submitting their research for 
presentations and exhibitions. Great appreciations also go to officials, administrators, lecturers, staffs, 
students and other individuals from various institutions who has supported the committee as co-hosts. 
Finally, the committee would like to thank general public who has registered to attend the conference. All 
of the supports mentioned above make it possible for the conference to achieve its objectives and goals 
in all aspects. 

 

Research and Technology Transfer Affairs Division Khon Kaen University 
January 2016 

 
 
 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability,  

Prosperity and Sustainability in the ASEAN Community   
December 24-25, 2015  

At Centara Hotel & Convention Centre, Khon Kaen 
 

1.  Rationale 
In 2015, Thailand will officially become a member of the ASEAN Community, which 

represents a regional attempt for countries to unite under one community of collective assistance 
and sharing.  ASEAN represents one vision, one identity, and one community built on a concept of 
strengthening and improving the negotiating power of regional Asian nations.  ASEAN harnesses the 
power and determination of more than 600 million people and was engineered to become a 
powerful competitor on the global economic stage.  The effects of globalization have fueled 
intense international competition, especially with existing and emerging superpowers.  In order to 
successfully compete in this increasingly competitive global marketplace, the ASEAN Community 
was designed around 3 fundamental pillars, those being:  

1. ASEAN  Security Community - ASC, which focuses on the peaceful coexistence of 
member countries in the region 

2. ASEAN Economic Community - AEC, which is focuses on economic integration and 
facilitating trade among members 

3. ASEAN Socio-Cultural Community- ASCC, which is intended to enable the populations 
and countries of ASEAN to live together under the concept of assistance with social welfare and 
human security 

As a member of the ASEAN Community, Thailand will benefit through increased national 
security, political stability, exports and trade, service opportunities, and social security. In order to 
do its part in the ASEAN assimilation process, Thailand will have to make adjustments to 
accommodate changes in all affected environments under the national policy leading by Prime 
Minister Gen.Prayut Chan-ocha to prepare and get ready for joining ASEAN in 11 aspects. The Thai 
population, especially in rural areas, will have to be made aware of the coming changes and 
develop strategies to both meet and exceed the demands of change.  

Khon Kaen University plays an important role in learning and development, problem solving, 
and community development, especially in the Northeast region of Thailand. The community has 
come to expect and rely upon Khon Kaen University for guidance and leadership through times of 



change and development for the better.  In keeping with this tradition of leadership, Khon Kaen 
University has organized the national and international conference on sustainable community 
development for the past 4 years with the main focus on the ASEAN Community with the aim to 
offer consistency in presentations of work and exchange of knowledge as well as brainstorming 
among national and international researchers, academics as well as network members and 
stakeholders. This is done to search for methods for sustainable development of communities and 
to disseminate knowledge into the community aiming for creating stability, prosperity and 
sustainability in accordance with national vision and policy. This is the future image of the 
community, society and nation and makes entry into the ASEAN community adhere to the vision, 
identity and aims of the ASEAN community. 

 
2.  Conference objectives 

2.1   To publish academic works relating to rural development that relate to ASEAN 
community integration, as well as other essential work by researchers, both nationally and 
internationally 

2.2   To support research work in rural development so it can be used to develop quality of 
life for domestic and international rural populations 

2.3   To discuss ideas and methods that will help prepare local people and the greater 
community to successfully assimilate into the ASEAN community 
 
3.  Anticipated results 

3.1. Research in the area of rural development to be published in academic circles and 
effectively transferred into the community for collective community benefit. 

3.2.  To acquire methods that will allow communities to effectively accommodate 
forthcoming changes relating to ASEAN 2015. 

3.3. To have researchers in higher education, local organizations, local administrations, 
village communities, and other interested parties present their research, domestically and/or 
internationally. 

 
 
 
 
 



4.  The format of the meeting 
4.1 The keynote address by national experts. 
4.2 The roundtable discussion (Inter panel Discussion) platform developed ASEAN 

 community by developers from Thailand. And neighboring countries in ASEAN 
 community 

4.3 Presentation article / contribution of invited experts in the Semi Panel  Symposium. 
4.4 Academic presentations both Oral Presentation and Poster Presentation.  
4.5 Platform offers a vision of the future development of the city / community. 
4.6 The exhibition presents the work involved in the Success Model, Success Case. 

 
5.  Themes and topics under the conference titles:  

5.1 Local Community Economy 
5.1.1 The development of community enterprises and SMEs 
5.1.2 Development of community strength, Network for Local Development 
5.1.3 Development to raise the quality of products and agricultural products. 
5.1.4 Linking agricultural goods into agricultural processing industries  
5.1.5 Transport and logistics 
5.1.6 Products transfer, services, investment, and labor mobility 
5.1.7 Linking tourism with the local culture. 
5.1.8 Tourism development to blend in with the lifestyle and culture. 
5.1.9 Skills development and quality of life of older workers. 

5.2 community Self-Reliance and Self Management   
5.2.1 Sufficiency economy and self-reliance of local communities 
5.2.2 Self-management of the local community. 
5.2.3 Family Development Network Community and civil society 
5.2.4 Development of tourism merged with local ways of life and culture 
5.2.5  Format and learning process with the local community. 
5.2.6 Innovation and Technology at the local and community development. 

5.3 Food and Agriculture 
5.3.1  Food safety 
5.3.2  Food from local wisdom and culture. 
5.3.3  Food Safety and health food. 
5.3.4  Sustainable Agriculture and Alternative Agriculture. 
5.3.5  Development of crops and livestock that fit the local context. 
5.3.6  Agricultural Development for the state of climate change. 



5.4 Health Promotion among People in the Community 
5.4.1 The prevention, treatment, surveillance and restore the health of people and 

communities. 
5.4.2  Thailand medicine and alternative medicine community. 
5.4.3  Self-reliant community health. 
5.4.4 Physical activity and lifestyle. 
5.4.5 Quality of life by age 

5.5 Natural Resources and Environment  
5.5.1   Security s resources of the local community. 
5.5.2   Management of disputes over natural resources 
5.5.3   Management and control of natural disasters  
5.5.4   Management processes for the environment in the Agricultural sector and manufacturing 
5.5.5   Management of air and water pollution and garbage in community 
5.5.6  Technology and Energy Management 
5.5.7  Changing climate conditions and the adjustment of the Community. 

5.6 Society and Culture 
5.6.1  Culture and Tradition 
5.6.2 Religion and Development 
5.6.3  Language and Literature 
5.6.4  Art and Performance 
5.6.5  Educational  Development 
5.6.6  Elderly people and Aging Society 

 

6.  Target consists of approximately 300 participants 
6.1 Academic and Researchers for Rural Development in national level and   

 international level. 
6.2 Administrators from universities in Thailand and other countries. 
6.3 Representatives from provincial government, local administration, community  

 research network, NGOs, private sectors and scholars. 
6.4 Students and general audiences 

 

7.  For more details, please visit website http://cscd2015.kku.ac.th 
 

8. Date, and Venue 
 Date : December 24-25, 2015 
 Venue : Centara Hotel & Convention Centre, Khon Kaen 



Tentative 
The 5th National and International Conference on Sustainable Community Development 

“The Future of Development towards Stability,  
Prosperity and Sustainability in the ASEAN Community   

December 24-25, 2015  
At Centara Hotel & Convention Centre, Khon Kaen 

Date Time Activities 
24 December 2015 08.00- 10.00 Registration/  Exhibition of Community Development Projects  

 10.00 - 10.30 Opening ceremony by Prof. Dr. Supachai Pathumnakul,               
KKU Vice president for Research and Technology Transfer 

 10.30 - 11.45 Keynote  Speech I : M.R. DisanuddaDiskul, President of  
Institute for Promotion and Development Foundation initiated 
by His Majesty King 

 11.45 -12.00 Award ceremony 
 12.00 - 13.00 Lunch 
 13.00 - 14.00 Keynote Speech II : Prof. Dr. Kanok Wongtrangan, Consultant of 

the Office of Northeastern Development Cooperation 
 14.00 – 15.00  Keynote Speech III : Dr. Pholdej Pinprateep, Director of  Local 

Development Institute 
 15.00 – 18.00 Oral presentation  each theme ( 8 rooms )  
 15.00 – 18.00 Poster presentation 
 18.00 – 20.30  Dinner talk on Khon Kaen Community Development for the 

Next Decade 
25 December 2015 8.00 - 9.00 Registration/  Exhibition of Community Development Projects  

 9.00 – 10.30 Panel Session I : Community Development under the 
Sufficiency economic philosophy 

 10.30 -12.00 Oral presentation ( 6 rooms)  
 12.00 - 13.00 Lunch 
 13.00 – 14.00 Keynote Speech IV : Prof. Dr. Suthipun Jitpimonmas, Director of 

The Thailand Research Fund (TRF) 
 14.10 – 15.00 Award ceremony and Closing Speech  
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ไดซ์เบดที่มีครีบรูปตัววี 

นายภาณุวัฒน์  หุ่นพงษ์ 

3. 17.00-17.15 
การใช้เศษหินพัมมิชส่าหรับพัฒนาเป็นผลติภณัฑ์คอนกรีตบล็อกน ่าหนัก
เบาเพื่อชุมชน 

นางสาวนิรมล  ปั้นลาย 

4. 17.15-17.30 
การจัดการทรัพยากรประมงโดยชุมชน : กรณีศึกษาชุมชนประมงพื นบ้าน
แหลมมะขาม ต่าบลเขาไม้แก้ว อ่าเภอสิเกา จังหวัดตรัง 

กัญญารตัน์  ตลึงผล 

 



Oral Presentation Schedule 
National and International Conference on Sustainable Community Development 5th 

“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” 
December 24-25, 2015 

At Centrara Hotal & Convention Centre Khon Kaen 
 

December 24, 2015 
Room : Ratchphruek 6 

 

Theme : Society and Culture 
Presentation : International Oral Presentation 
Chairman : Assoc.Prof.Dr.Pennee  Narot 
Co-Chairman : Assoc.Prof.Dr.Kongsak  Thathong 
No. Time Article Title Presenter 
2. 15.15-15.30 The Curriculum Development for Developing the Thai 

Language Creativity of the 4th-6th Grade Students by 
Torrance’s Future Problem Solving  Model. 

Benjaporn  Laowongsee 

 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

1

Theme 1
Local Community Economy       

International Oral Presentation





The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

3

Local Wisdom Knowledge Management, Smarter Technology and Reputation of the 

Community Silk Manufacturer 
  

Rapheephan Phong-inwong 

The lecture Human resource management program, Management Science Faculty, 

Buriram Rajhaphat University, Thailand 
 

Abstract 

This study aimed to investigate the impact of local wisdom knowledge management and smarter 

technology on the reputation of the community silk manufacturer. The resource base view of firm theory 

was employed to describe the conceptual frame work. The samples of the study were 448 who were silk 

manufacturers attending the Institute of Sericulture Sirikit National Memorial Queen of Buriram silk 

competition which was held between 11-12 March 2015. Overall, the results indicated that the knowledge 

management indigenous knowledge and technology awareness had positive to businesses reputation. 

Theoretical and managerial contributions were explicitly. The results were useful for silk manufacturer for 

personnel management and the government officer to encourage the silk productivity.  
 

Key Words : Local wisdom knowledge management, Smarter technology, Reputation of the community 

silk manufacture 

 

Introduction 

Nowadays, if the country is full of 

prosperity, peaceful social, well-being people, it 

should be required cooperation from several 

parties such as: the government sets policy, 

Government agencies, national, regional, and 

local put those policies into practice to achieve 

success is clearly substantial. In addition to 

government agencies that are providing support 

to a civilized nation, local and community 

agencies must be trying to strengthen their own 

community. The strengthening of community 

that comes from leaders, people in the 

community and the monetization of people in 

the community. 

Thailand has used the concept of His 

Majesty King Bhumibol Adulyadej on the 

sufficiency economy to the development 

community and community enterprise or (Small 

and Micro community Enterprise - SMCE) is the 

business community that use the principle of 

sufficiency economy principle for operation. 

However, Community Enterprise refers to the 

integration of community members carried out 

by the inputs available in production based on 

creativity, local knowledge to a product, goods 

or service And be sold to be an income of 

communities. So this Community Enterprise, is 

another way to help the community to have 

peace and prosperity. 

In Buriram, a province in the southern 

part of northeastern of Thailand and Buriram has 

promoted community and manufacturers of silk, 

and now Buriram silk is famous and recognized 

by the public, both regionally and nationally. 

However, the silk manufacturer community 
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recognized that there are many factors involved 

such as leaders, members and the support of 

government agencies. Thus, from the foregoing, 

leading to the concept of community and the 

famous silk manufacturer, the objective of the 

study will be presented in the following order: 
 

Objectives of the study 

1.To study the local wisdom knowledge 

management that can affect the reputation of 

the community silk manufacturer. 

2. To study the use of smarter technology that 

affect the reputation of the Community silk 

manufacturer. 

The remainder of this paper is organized 

as follows. The next section reviews existing 

significant literature in the areas and streams of 

local wisdom knowledge management, smarter 

technology, and reputation of the community 

silk manufacturer. Second, it links between 

concept of the aforementioned variables, and 

develops the key research hypotheses of those 

relationships. The third section, obviously 

reports the methodology, including data 

collection, measurements, and statistics. Finally 

the study presents the analysis of results and 

corresponding discussions, contributions, and 

offer suggestions for future directions together 

with the contribution. 
 

Theoretical Foundation  

In this study, the researcher put the 

theory of resource base organization or 

Resource-based View: RBV is said; The basic 

theory of corporate resources (Resource Base 

View of the Firm), any organization with 

resources with the value that is added to the 

income, is rare, unlike imitation. And it may not 

use any substitute (Barney, 1991). If the 

organization has with the availability of 

resources, it will make the organization a 

competitive advantage because the organization 

has the resources to respond to changes in the 

external environment (Werner elf, 1984). While 

Barney Bay (Barney, 1991) presents a concept 

that refers to resource assets (assets), capacity 

(capabilities), the organization of work 

(organization process) identity of the business or 

property (firm attributes), information technology 

(information) knowledge (knowledge) in which 

these resources organization is accessible and 

controllable. Hence, the RBV supported the 

conceptual in this study and this study have 

three variable of the conceptual show that 

Figure 1. 

 
 
 
 
 
  
 
 
 
 
 

Fig 1. The conceptual research 
 

Definition terms 

Local wisdom knowledge 

management (LM) refers to the body of 

knowledge that exists in a person who is willing 

to transfer knowledge, expertise on the 

production of silk, the process of silk production 

in stages, the described techniques and tips of 

silk production including to the willingness of 

the learners to learn in silk production, silk 

production from natural colors and silk designs. 
 

Local Wisdom 

Knowledge  

Management (LM) 

Smarter 

Technology 

(ST) 

Reputation of 

Community Silk 

Manufacturer 

(SRP) 

H2 

H1 
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Hypothesis 1 Local wisdom knowledge 

management has the positively on the 

reputation of community silk manufacturer . 
 

Smarter Technology (ST) means 

bringing information technology to support 

learning and silk production, such as notes 

about the production of silk with video, 

navigation technology used in the striped silk as 

recorded by the computer, silk publicity through 

internet and social networking to keep 

customers informed about the products to the 

enterprise community, the use of social 

networks for communication of silk 

manufacturer. 
 

Hypothesis 2 Technology intelligent has the 

positively on the has the positively on the 

reputation of community silk manufacturer . 
 

Reputation of community silk 

manufacturer (RCM) means silk products have 

been well accepted by customers. Old 

customers buy more, new customers come to 

shop, with a growing number of customers in the 

province, extended to the regional and national 

levels. 
 

Methodology 

This study collected data from silk 

manufacturers in silk competition, Competition 

of food production sericulture and  Buriram silk 

contest which was held between 11-12 March 

2015, at the Institute of Sericulture Sirikit 

National Memorial Queen (Buriram). The 

database of silk manufacturer registered with the 

center, sericulture has a total of 1500. Data 

collection with questionnaire and return 448 

completely.  

In this study, researchers used 

questionnaires to the scrutiny of three qualified 

persons and be improved to perfection and then 

try out with a population of silk manufacturer in 

Surin Province, which looks similar to the sample 

by using a sample of 30 people. The data were 

analyzed for reliability by the alpha coefficient 

of Cronbach (Cronbach Alpha Coefficient), 

ranged from 0.584 to 0.841, which is considered 

the threshold for acceptance. The validity of the 

tool by using weight factors (Factor loading) of 

each variable must be a value of 0.4 or above 

(Hair. 2006: 340) in this study, the weight factor 

of 0.575- 0.951 (Nunnally and Berstein. 1994: 340 

and Bucklin and Sanjit.1993: 230). 
 

Table 1 Results of Measure Validation ( N=30) 

Variable 

(Items) 

Factor 

Loadings 

Cronbach  

Alpha 

LM .447-.761 .523 

ST .677-.760 .676 

RCM .731-.884 .817 
 

Before analysis using statistical 

regression (Regression Analysis) to avoid 

problems multicolinearlity, which this variable is 

associated with each other  too much  so it 

turns to the same variable. If a problem 

multicollinearity. the correlation of more 

variable  .80 ( Stevens,2002), which is indicated 

by means of Pearson's correlation coefficient. 

And see which ranged from the VIFs. but no 

more than 10 Neter, Wasserman and Kutner 

(1985), so in this study considered each variable 

has no multicolinearlity problem according to 

Table 2 
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Table 2 Descriptive statistics and correlation 

matrix (N=448) 

Variables LM ST RCM 

Mean 4.495 4.344 4.346 

S.D  .799  .491  .722 

LM 1   

ST .565*** 1  

RCM .518*** .425*** 1 

p<.01 = *** , p< .05 = ** 

After preliminary tests, then data were 

analyzed with a computer using statistical 

package for social science research, using 

descriptive statistics, the statistics and regression 

analysis in order to measure the relationship 

between variables by the below equation.  
 

Equation 1:  RCM =β 01+ β02LM+  ε1 

Equation 2: RCM =β 03+ β 04ST+ ε2 

Equation 3: RCM=β 05+ β 06LM+ β 07ST + ε3 
 

Results 

Table 3 shows the results of the 

regression coefficient of factors related to local 

knowledge management wisdom and using 

smarter technology that affects the reputation of 

the community enterprise. Case  study from 

Mudmee manufacturer as shown in the first and 

second hypotheses and equations 1 and 2. 

The results support the hypothesis 1 

that organization with the persons with 

knowledge and transfer of knowledge from 

generation to generation (Liu, Song and Cai, 

2014). Meanwhile, those who learn it intends to 

recognize it makes knowledge more effectively. 

And will result in a product of the agency 

effective and accepted by customers, 

Hypothesis H1 was supported. (H1: b1= .665, p 

< 0.10). 

Furthermore, the assumption 2 

mentioned that the past research shows that 

the organizations with technology used to 

support operations, data collection, transfer the 

use of technology in communication between 

staffs (Engelen, Schmidt, Strenger, and Brettel, 

2014). Communication with customers, it makes 

operational efficiency at the same time if 

organizations take the technology used in the 

design. The creative process was to make the 

organization a success (Wang, ,Hult, Ketchen, 

and Ahmed .2009). The results of this study 

support the hypothesis two, Hypothesis H2 was 

supported.   (H2: b1= .693, p < 0.10). 
 

Table 3 Results of OLS Regression analysis  

 

Independent 

Variables 

Dependent Variables 

RCM 

 

(1) 

RCM 

 

(2) 

RCM 

 

(3) 

LM     .665*** 

(.035) 

   .329*** 

 (.050) 

ST  

 

  .693***  

 (.034) 

.443*** 

 (.050) 

Adjust R2 

 

.442   .479   .524 

VIF    1.419  1.145 1.324 

p<.01 = *** , p< .05 = ** 
 

Discussion and Conclusions 

The study is the only study the concept 

of knowledge management, local knowledge 

and using technology wisely. This affects the 

reputation of the Community Enterprise case 

studies silk of Buriram. This is a theoretical 

resource base organization. Description 

Framework, the study found that two variables 

have a positive effect on the reputation of the 
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Community Enterprise. However, the results 

were beneficial to the production of silk and 

data for government agencies in supporting 

Community Enterprise that produce silk. Despite 

study should be further studied other variables 

such as creativity or marketing studies or 

blended to obtain more knowledge or marketing 

or integrated studies to obtain more knowledge. 
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Economic Stages, Asset growth, and equity returns in the Stock Exchange of Thailand 
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Abstract 

This research aimed to examine the effect of asset growth and the equity returns in the Stock 

Exchange of Thailand in the alternative economic stages.The data of the listed companies in the Stock 

Exchange of Thailand during January 1996 and December 2014 were obtained in this study. The results 

showed both the positive and negative asset growths and theequity returns in alternative economic 

periods. Furthermore, there werethe significantly and statistically positive effect of asset growth on equity 

returns in the pre-1997 Southeast Asia crisis and the post-Subprime crisis periods. Nevertheless, the asset 

growth significantly and statistically explain the equity returns in some cases. Hence, it would 

summarizethat the asset growth is a non-systematic riskin asset pricing.  
 

Key Words : Asset growth, Equity returns, Thailand 
 

Introduction 

The study regarding to the asset pricing 

are focused by many previous researchers. The 

research in this issue has been popular since the 

paper of Sharpe (1963, 1964), Lintner (1965), and 

Black (1972)developing the capital asset pricing 

model and they explain that the market risk is 

the pricing factor of equity returns. Later,other 

factors including the asset growth are 

investigated on explaining equity returns. 

Previous literature on the examination 

of the relationship between asset growth and 

equity is limited. Most of published paper found 

the negative relationship between equity returns 

and the alternative measures of company 

investment such as the investment in equity, 

retained earnings, and sale growth (Lakonishok et 

al., 1994;Carlson et al.,2004;Broussard et 

al.,2005). Later, Cooper et al. (2008) employs the 

asset growth as the company investment 

measure. Cooper et al. (2008) investigate the 

relationship between asset growth and equity 

returns in the United States during 1968 and 

2003. They present that the asset growth 

significantly and negatively explain future equity 

returns. Consistently with Cooper et al. (2008), 

Gray and Johnson (2011)report that the total 

asset growth negatively related to equity return 

in Australia and also state that the asset growth 

is non-systematic risk. Furthermore, they propose 

that the asset growth effect is attributable to 

mispricing.  

Among a few number of  literature on 

the relationship between asset growth and 

equity returns, most of thememploy the data 

from developed markets such as the USA 

(Cooper et al.,2008) and Australia (Gray and 

Johnson,2011). While, the published studies on 

the effect of asset growth and equity returns in 

the emerging markets, including Thailand is rare. 
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To my best knowledge, there is only the 

published paper of Yao et al. (2011) investigating 

in Thai market. Additionally, there is no previous 

study examine the relationship between asset 

growth and equity return in alternative economic 

stages.  

The Stock Exchange of Thailand (SET) 

was founded in 1975. SET is an emerging market 

ranked top 25 of the world in term of market 

capitalizations. As of 31 December 2014, the 

Stock Exchange of Thailand had 613 listed 

companies with a combined market 

capitalization of 430 billion US dollars (World 

Federation of Exchanges, 2015).  

Unlike previous research, this paper 

investigate the effect of the asset growth and 

equity returns in the Stock Exchange of Thailand 

in alternative financial periods.This study is 

organized as follows: Section 2 objective of the 

study. Section 3 describes methodology. Section 

4 Results and section 5 discusses and concludes 

the study.  

Objectives of the study 

 The objectives of this paper are presented 

as following; 

1. To examine the averages of asset 

growth and equity returns in the Stock 

Exchange of Thailand in alternative 

economic periods.  

2. To examine the effect of asset growth 

on equity returns in the Stock Exchange 

of Thailand in alternative economic 

periods.  

Methodology 

Data of listed stock in the Stock 

Exchange of Thailand during 1996 and 2014 are 

collected from DataStream database. The stocks 

in financial firms are excluded from this study 

since the difference of accounting practices from 

other sectors. 

To investigate the averages asset growth and 

equity returns in the Stock Exchange of Thailand 

in alternative economic periods, the asset 

growth and equity returns are calculated as the 

following; 

The asset growth ()   of month is 

measured as the following model; 

 =



 (1) 

where, the asset growth () of the company 

at month is calculated from the change of 

total assets of year T ( ) from total assets of 

year T-1 () divided by total assets of 

year T-1 (). The total asset at June of 

year T is used for the year T.  

The equity returns, , of company at 

monthare calculated as the model (2). 
 

 =



  (2) 

Whererefers to the monthly return index of 

stock I at the end of month t. the month return 

index is measured from the change of price and 

dividend. The returns index is collected from the 

DataStream database.  

The monthly asset growth and equity 

returns during January, 1996 and December, 

2014 are sorted into 5-period portfolios by the 

economic periods; pre-Southeast Asian crisis 

(January, 1996 to June, 1997), Southeast Asian 

crisis (July, 1997 to December, 1999), post-

Southeast Asian crisis (January, 2000 to June, 
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2007), subprime crisis (July, 2007to December, 

2008), and post subprime crisis (January, 2009 to 

December 2014). Then, the averages asset 

growth and equity returns in each portfolio are 

calculated. 

To investigate the effect of asset growth 

to the equity returns. The three factor model of 

Fama and French (1996) augmented with asset 

growth are employed and tested in whole and 

5-period portfolios.The tested model are shown 

as the model (3). 
 

R = a + bEMKT + bSIZE +
bBM + bAG + e 

  (3) 
 

where the dependent variable is Rreferring to 

the excess returns of stock  iat month	ton the 

rate of returns from risk-free asset. There are 

four independent variables; (1) EMKT 
denotes the market excess returns at month  

ton the risk-free asset returns.  The risk-free 

asset in this study is the 1-day interbank rate; (2) 

SIZE, refers to the size of firm  measured by 

market capitalization of firm iat month	t; (3) 

BMrefers the book-to-market equity ratio of 

firm iat month	t; and (4) AG denotes the 

asset growth of firm iat month	t calculated from 

the annually percentage change of total asset at 

June of each year. 
 

Results 

The results of this research are 

presented in this section.  To answer the first 

objective, the asset growth and equity returns 

portfolio are constructed by5 economic periods.  

Table 1 show the average asset growth in whole 

and five alternative economic periods.  

The results show that in the whole 

period during January, 1996 and December, 

2014, the stocks in the Exchange of Thailand 

have the average asset growth rate at 14.4% per 

annum. Obviously, all economic period 

portfolios have the positive average asset growth 

rate except in the Southeast Asian crisis 

portfolio. This evidence implies that the most 

companies in the Stock Exchange of Thailand 

have the higher total assets in those 

periods.There are the highest average growth 

rate at 16.21% per annum in the post subprime 

crisis period.  The asset growth rate in the 

Southeast Asian crisis is at minus 2.08%. This 

indicates that during the Southeast Asian crisis, 

many companies with financial difficulties sold 

their assets to increase their liquidity. 
 

Table 1 Average asset growth in alternative 

economic periods 

Economic Periods 

Assetgrowth 

Mean St Dev 

whole 14.40% 1.07 

Pre SE Crisis 13.55% 0.23 

SE Crisis -2.08% 0.19 

Post SECrisis 15.69% 1.34 

Subprime Crisis 8.22% 0.36 

Post SubprimeCrisis 16.21% 0.97 
 

The average equity returns in the whole period 

portfolio and in 5 economic period portfolios are 

showed in Table 2. The average equity returns 

during whole period from January, 1996 to 

December 2014 is at 24.72% per annum.  
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Table 2 Average equity returns in alternative 

economic period 

Economic Periods 

Equityreturns 

Mean St Dev 

Whole 24.72% 0.27 

Pre SE Crisis -33.73% 0.14 

SE Crisis 41.28% 0.4 

Post SECrisis 30.60% 0.35 

Subprime Crisis -24.65% 0.14 

Post SubprimeCrisis 24.96% 0.17 
 

The mixed evidences of positive and 

negative equity returns exist in Table 2.  There 

are the positive average equity returns in the 

Southeast Asian crisis, post Southeast Asian crisis, 

and post subprime crisis period portfolios. 

 

It indicates that the most of investors in the 

Stock Exchange of Thailandhave the capital gain 

during those periods. While, in the pre Southeast 

Asian crisis and the subprime crisis periods, most 

of investors have the negative average equity 

returns.  

To answer the second objective of this 

study, the Fama and French (1996) three factor 

model augmented with the Asset growth is 

employed. The results are presented in Table 3. 

There are the statistically positive relationship 

between asset growth and equity returns at 

significance level of 1% in the whole period, pre 

Southeast Asiancrisis, and post subprime crisis 

portfolios. It implies thatin those periods the 

companies with the higher assets have the 

higher equity returns and vice versa. 
 

Table 3 The relationship between asset growth and equity returns  

Economic Period Constant Mkt RP MV BM AG R-sq (adj) 

Whole 0.015** 0.736** 0 0 0.003** 5.16% 

PreSE Crisis 0.006 0.668** 0 -0.012** 0.035** 11.02% 

SECrisis 0.026** 0.749** 0 0 -0.017 13.62% 

PostSE Crisis 0.018** 0.662** 0 0 0.002 1.81% 

SubprimeCrisis 0.012** 0.74** 0 -0.009** 0.009 19.96% 

PostSubprime Crisis 0.018** 0.79** 0 -0.005** 0.005** 10.04% 
Note: * is the significance level at 5% and** is the significance level at 1% 

 

This evidence is consistent with previous 

studiesfound thesignificantly positive relationship 

between asset growth and equity returns. 

Nevertheless, it appears in some economic 

period portfolios. Remarkably, the market risk 

premium positively affects to equity returns in 

all economic period portfolios at the significance 

level of 1%. The results are consistent the CAPM 

model of Sharpe (1963, 1964), Lintner (1965) and 

Black (1972) reportingthat the market risk 

premium can be priced equity returns. The 

results also indicate that the market value is 

insignificantly explain equity returns in all 

economic period portfolios and the book-to-

market equity ratio significantly explainsequity 

returns in some cases; the whole,  pre Southeast 

Asian crisis, and post subprime crisis period 

portfoliosat the significance level of 1%. 
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Discussion and Conclusions 

There are the research gap on the issue 

regarding to the relationship between asset 

growth and equity returns. To fill the research 

gap in this area, the objectives of this study are 

to investigate the averages of asset growth and 

equity returns and to examine the effect of asset 

growth on equity returns in the Stock Exchange 

of Thailand in the alternative economic periods.  

Results show that both asset growth 

and equity returns vary by alternative economic 

states. The positive asset growth exists in all 

economic period except in the Southeast Asian 

crisis period. Furthermore, this study presents 

both positive and negative equity returns in the 

tested economic period portfolios. These results 

support theinvestment analysis in practice 

recommending to analyses the economic effect 

before investment decision.  

Employing the Fama and French (1996) 

three factor model augmented with the asset 

growth, the results show the significantly positive 

asset growth effect on the equity return in some 

cases. This concludes that the asset growth is 

non-systematic risk and cannot be priced the 

equity returns. Nevertheless, there are the 

significance of market risk premium in all cases. 

Consistently with Sharpe (1963, 1964), Lintner 

(1965) and Black (1972) Fama and French (1992, 

1993, 1996), market risk premium can explain 

the equity returns in The Stock Exchange of 

Thailand. For the next study, the other factors 

such as liquidity and economic factors may be 

examined whether they are priced in equity 

returns. Moreover, theother markets may be 

tested on related issues regarding to asset 

growth and equity returns.  
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Abstract 

This research aimed to 1) study the tourism potential and local community participations and 2) 

evaluate the implementation of community based tourism. The Appreciation Influence Control (AIC) was 

applied to collect data. The study found that Pong Krai Village had the potential to become tourist 

attraction which could experience the livelihood, nature and education. Furthermore, the community was 

divided into 5 groups for the tourism operation. The income of all groups would be shared in proportion 

but as nonprofit objective. Based on the findings, it was proposed to create a form of tourism focusing on 

the ecological education on Fah Mui orchid conservation as well as to get close to local livelihood culture 

to avoid changing of the current trend of world tourism. 
 

Key Words : Community Participation, Tourism Development, Fah Mui orchid 
 

Introduction 

Nowadays, the development and the 

management of tourism still keep format of the 

tourism that focuses on penetrating new culture, 

original tourism which still want to use the 

resources of tourism unlimitedly. To meet the 

needs of the large group of tourists brings bad 

effect to environment, natural resources as well 

as local life style. The pressure from the policy 

of the government was also the problem since 

the government needs to use local resources to 

support and use in the tourism event so that 

they get high profit in the market share. 

(Santasombat, 2011). This makes the unfair result 

of tourism development especially the 

inequality in the area and a group of people in 

the community. Moreover, it brings the 

uncontrolled conflict to the community. 

Especially a group of people who never know 

how to organize community tourism. 

(Wittayapak, 2011)  

In the past, even many scholars 

proposed various ways to solve this problem, 

they didn’t succeed at last. The development 

and the management of sustainable tourism, 

cultural heritage conservation and 

environmental sustainability need to be restored 

without neglecting the traditional way of life and 

on the participation of the community. As well 

as efforts to change the world tourism through 

collaboration between local communities, the 

researchers focused on the participation of the 
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community in decision making and analysis both 

positive and negative of the impact of tourism. 

That’s why the community participation in 

tourism development should be focused on 

strengthening of the community in environment 

and tourism resources conservation. 

(Santasombat, 2001). This study focuses on 

tourism development and upgrading, with the 

participation of the community with community 

participation in tourism development by 

studying through Ban Pong Krai community. We 

would have them learn together constructively 

and give them opportunity to understand the 

patterns of tourism and travel on their own plan 

which responds to the needs of local 

communities in the development and 

completely self-reliance. This is aiming to 

enhance the quality of life and well-being of the 

community as well as help them from the rapid 

development of the tourism mainstream. 
 

Objectives of the study 

1) To study the potential of tourism and 

participation of the community. 

2) To evaluate the performance of the 

tour by the participation in tourism of the 

community. 
 

Methodology 
 Study Area 

Ban Pong Krai, located in Moo 5 Pong Yang 

Sub-District, Mae Rim DistrictChiang Mai Province. 

It’s a small rural community and about 1030 

meters above of the sea level. There are 78 houses, 

4-6 person a house and the total population is 453 

people (245 male and 218 female). Most of them 

are farmers. The land is used as a village-forest-crop 

rotation and so on. The community also has the 

conservation groups of orchids “Fah Mui”. 
 

 Sample Site 

The samples are the 18 stakeholders from the 

tourist, including 1) the representatives of the local 

authorities 2) community leaders, 3) local tour 

operators and 4) people in areas related to tourism. 
 

Data Correcting 

 This study was a participation research 

which there is five steps of data collection. 

 1) Plan and collect information of the study 

area, consult with the researchers and team 

about the operating and field trip plan. Then, 

contact with community leaders and local 

authority. 

 2) Collect data of the policy and action 

plan on tourism, both from primary source and 

secondary source of the urban context and 

tourism resources in the area by field trip survey, 

a preliminary document and report all relevant 

information. 

 3) Analysis the stakeholders in the target 

area that clarify the specific features of the 

issues and problems linked to the characteristics 

of the area. The group of stakeholders is divided 

into four main groups. 

 4) Held the session then brainstorm on the 

potential of tourism and contribute the 

community by using and applying Appreciation 

Influence Control (AIC) technique to empower 

and encourage the participation process as well 

as giving comments on the potential of tourism 

and contributing to the community. 

 5) Evaluate the performance of tourism by 

the researchers of the community adjusted the 

terms and metric standards of the Community 
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Based Tourism Institute (2013) which is divided 

into five dimensions;1) managing sustainable 

tourism 2) distribution of benefits to the local 

society and quality of life 3) preservation and 

promotion of cultural heritage 4) natural 

resource management and environmental 

sustainability, and 5) service and safety for 

tourism. 
 

Results 

 1. Tourism Recourses and Local 

Participation 

From the study of resources and local 

participation of Ban Pong Krai, Pong Yang, Mae 

Rim, Chiang Mai as well as data collection, 

interview and brainstorming sessions, the result 

found that; 

1.1 Tourism Resources 

Tourism resources which are outstanding 

of Ban Krai are divided into two categories. 

A) Natural tourism resources, including 

forest, landscape, mountain, orchid “Fah Mui, 

rare orchid, “Ha Pra Ong” tree, including flowers, 

strawberries, berries and other vegetables. 

B) Cultural and heritage resources 

include Wat Pong Krai, Sri ChonlakornChedi, 

local lifestyle, local traditional and etc. 

1.2 Tourism Activities 

The form of tourism activities of the 

community is to work together to serve 2 main 

types of travelers; 1) Study group travelers who 

are from organizations, government agencies and 

private organizations. They usually take one-day 

tour (One day trip) and contact the community 

beforehand. The community organized a series 

of activities as follow; a) Welcoming tourists at 

Wat Pong Krai b) the head of the community 

give welcome speech and welcome drinks c) 

dividing tourist into small groups to explore 

orchid planting steps. d) Provide them lunch at 

Wat Pong Krai and e) take orchids to plant back 

to the forest. (optional). 2) General travelers 

include walk-in tourists and also the tourists who 

booked in advance. For these groups, the 

community organized a series of activities as 

follow; a) exploring way of local life, culture and 

nature b) Community accommodation - Tents - 

Campsite(including breakfast) c) Khuntok (local 

food with northern Thai style d) traditional 

massage. There is also the distribution of 

souvenirs at the craft community. However, the 

cost and pricing are still the problem that are 

needed to develop urgently to be used in the 

reality.  

1.3 Community Participation 

From the study, they’ve divided their 

groups into 5 groups including 1) the orchid 

conservation 2) local food 3) local-operated 

accommodation 4) traditional massage and 5) 

craft. These groups have run their work for 3 

years by having Mr.PankaewTatiya as a head of 

the community. Apart from this, there are also 2 

more groups which are formed, they are 

“Hydroponic vegetable” and “Local culture”. 

The commitment is some of the income from 

each group will be deducted for the activities of 

the community operating and development.  
 

Table 1 The number of community’s group 
 

Group name 

Amount of 

Member 

Meeting 

attendance 

1) orchid conservation 5 4 

2) local food 10 4 

3) local-operated 

accommodation 

4 2 

4) traditional massage 7 4 

5) craft 11 4 

Total 37 18 
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2. Evaluation of the community participation 

in tourism 

 The evaluation is made from the 

commitment of the board of community in Ban 

Pong Krai and the researchers. We explored the 

availability and the need to develop a model for 

the tourism community to be more tangible by 

adjusting the terms and metric standards of the 

Tourism Institute (2013) which has been adapted 

to use for the community as following steps; 1) 

Providing knowledge about the requirements of 

the CBT (Community Based Tourism) 2) Clarify 

the details of the evaluation form, and 3) Using 

the evaluation form (Check List) as a tool in the 

study. Score using is YES / NO / and NOT SURE. 

For YES = 1 point. No = 0 point. NOT SURE = 0 

point. The interpretation of 25 points is as 

follows. 

 0-8 refers to the low potential. 

 9-16 refers to the average potential. 

 17-25refers to the high potential. 

 The self-assessment method aims to 

make the community aware of their own 

operation ability in tourism. The evaluators are 

14 representative of 5 groups. Community 

potential in the field of tourism as a whole is 

high (19.70 points out of 25). The score of each 

dimension is 1) the implementation of the 

Community spread the benefits to the local 

society and quality of life (2.86 points) 2) the 

implementation of community service and security 

of tourism (5.57 points), 3) the implementation 

of community conservation and promotion of 

cultural heritage (3.21 points) 4) the operations 

of the community development and sustainable 

tourism (4.14 points), and 5) the implementation 

of community management of natural resources 

and environmental sustainability (3.92 points) 

(Table2). 
 

Table 2 Evaluation of operational areas 

through community participation 

Terms Full 

score 

Score 

1. the community spread the 

benefits to the local society 

and quality of life 

3.0 2.86 

2. the community service and 

security of tourism 

6.0 5.57 

3. the community 

conservation and promotion 

of cultural heritage 

4.0 3.21 

4. the community 

development and sustainable 

tourism 

6.0 4.14 

5. the community 

management of natural 

resources and environmental 

sustainability 

6.0 3.92 

Total 25.0 19.70 

 

3. Guidelines for Community Participation in 

tourism development 

 From the evaluation of the tour by the 

involvement of the community and the 

requirements under the Community Based 

Tourism. The proposed guidelines for the 

development of tourism are as follow; 

 1) The community should deduct the 

revenue by percent from each groups for using 

in community activities as well as developing the 

quality of their life. 

 2) Create an emergency plan in 

cooperation with the district services and safety, 

district hospital or hospital nearby. 
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 3) Create rules and practices in tourism 

then announce clearly to protect the local 

lifestyle and culture. 

 4) Create and develop a system to 

assess the satisfaction of tourists and the 

community for every groups as well as the ones 

who aren’t in the groups. Including by creating 

network for marketing and public relations group. 

 5) Develop on the management of 

sewage and garbage from residential communities 

and the activity of orchid conservation. 
 

Discussion and Conclusions 

 Ban Pong Krai has the potential to be 

developed to be the ecological tourism place, 

so that the visitors can experience the lifestyle, 

the nature and learn about the orchid conservation 

by the community. In the first period (1-3 years) of 

operation and participation found that there 

were five groups: 1) orchid conservation 2) local 

food 3) local-operated accommodation4) traditional 

massage and 5) craft. The collaborative process 

of local community leads to righteousness and 

create a culture of learning and collaboration as 

well as being self-reliant (Teartisup, 2006). By the 

way, the results of operations of tourism by the 

community as a whole is in high level. Revenues 

from the operation of the tourism sector will be 

divided proportionally together and set up as a 

reserve fund for the operation and development. 

Additionally, it is proposed to create a form of 

tourism landscape that should focus on the 

ecological conservation of orchids Fah Mui, Nature, 

life style and culture that demonstrate their real 

life to avoid a change of the world tour trend. 
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Factors Influencing Employee Recruitment, Selection, and Training: 

A Case of Thai Industrial Sector 
 

Kliangklao N., Wongsrikaew P., Thomyapariwat K., Sitthiphromma B., Boonyanupap P., Juntarach W., 

Worawiwatkul W., Thiansai S., Premmaprayoonwongsa C., Chokprajakchat K., Piyapattanakul A., 

Naruetharadhol P. 
 

Abstract 

The aim of this study is to examine the importance of employee recruitment, selection, and 

trainingby seeking factors that impact on them. Since the importance of employee recruitment, selection, 

training, and retention were realized. The quantitative method was involved for this study, which 

completed by the questionnaire in order to gather the data of the sample. The data was gathered to 

represent the quantitative variables. The results indicate the strong relationship between the opinions of 

employers and employees, which they both realized about selection, and training, recruitment, and 

retention. Independent variables and dependent variable about this issue do exist in the reality. There are 

various methods to deal with these tools.  However, the organizations, which show the lack of these 

tools, they are supposed to keep improving in order to be more efficient and be able to cope with larger 

size of the organization.  
 

Keywords: Employee, Recruitment, Selection, Training, Retention, Strategy 
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Abstract 

 Palmyra sugarcake is an organic product which is made by the extraction and evaporation of Palmyra 

Palm tree sap. The production process for Palmyra sugarcake uses the traditional knowledge of local people who 

begin by selecting the Palmya tree, then climbing and collecting the sap, and then boiling and thickening the sap 

until it is finally marketed.  By using financial and economic analysis methods, the determinant and assessment 

income of 21 producers (purposive sample) who have used these ancient techniques shows that Palmyra 

sugarcake is a cultural product in Phetchaburi. Initially, Palm sugarcake was produced for subsistence reasons and 

when more was demanded, it became a commercial product.  The expenditure in each step of the production 

process demonstrated that Total Cost (TC) was 254,213 Baht split into 144,928 Baht for fixed costs and 109,285 

Baht for variable costs. The revenue was 2,875,298 Baht which showed a profit of 2,776,397 Baht. In terms of 

money value, it was revealed that Net Present Value (NPV) was 1,148,959 Baht with 8 % discount rate, 

Internal Rate of Return (IRR) was 28% and Cost/Benefit Ratio (B/C) was 11.30. Thus the traditional 

knowledge generated revenue. The transfer of knowledge and conservation techniques for Palmyra trees 

need to be further promoted in order to maintain local wisdom and lifestyle.  
 

Key words: Palmyrasugarcake, Money Value, Traditional Knowledge Process 
 

Introduction 

Palmyra palm is a palm tree which 

comes from one of the oldest tree families in 

Africa and Asia especially, in Southern Asia. In 

Thailand, it is called Tantanot or Not which is a 

local plant in Songkla and Petchaburi province 

and has become a symbol and an important 

crop of both provinces (Phaichamnan,M.,Posri, 

W. and Meenune, M.,2010). One good point is 

that it has multiple-uses from the roots and 

leaves. And it is a plant that has a long life as 

well. Every part of the Palmyra Palm can be 

applied to all benefits (Johnson D., 1992). The 

potential of Palmyra Palm can create economic 

value-added products. Nowadays, Palmyra Palm 

is being established by Phetchaburi province in 

support of the “Creative Economy” of Thailand 

in order to earn a stable and sustainable 

revenue within the province (Department of 

intellectual property, Ministry of Commerce 

Thailand, 2010). 

 Palmyra Palm sugarcake is a natural 

product made from the sap of the Palmyra Palm 

tree, which is processed by boiling collected sap 

until it become thickened. The Palm sugar cake 

obtained after processing is brown and richer in 

color. And it can be marketed in the form of 

brick or cake. It is highly priced as Palmyra 
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sugarcake also has applications in the food 

industry, it is an ingredient in cooking both main 

dishes and delicious sweets.And it is a quite 

popular. As a result, the price of the Palm 

sugarcake is double that of cane sugar in both 

this Province and other regions. 

 A traditional process of Palmyra Palm 

sugarcake is arising from the use of the potential 

of Palmyra Palm cropping with the traditional 

tacit practice of village producers which has 

been transferred from the older generation to 

the new generation. These techniques include 

the Palm sap tapping process at the time of 

harvesting, Palmyra climbing, slicing the 

inflorescence of male and female Palm to 

exude sap, and collecting it in bamboo tubes, 

filtering with transparent soft cloth, boiling sap in 

massive iron pans, and stirring it until thickened, 

and the subsequent range of marketed products 

(Vengaiah PC, Ravindrababu D, Murthy GN and 

Prasad KR, 2013).  Traditional production 

methods bring about added value. By integrating 

existing resources and promoting added value, 

benefits also increase, such as further sugar 

processing into Palmyra sugar granules.  

As a consequence, Palmyra Palm 

sugarcake is a value added item and helps the 

community to survive. The availability of Palm 

sugarcake is limited but demand is usually more 

than its supply. Its price is higher than sugarcake 

from the coconut tree. 

 The aim of the present study is to 

determine how the traditional process of 

Palmyra sugarcake production can serve as 

creative income in the community, and to 

estimate how much income the community 

would receive in terms of cash value for the 

benefit of local workers as well as at a national 

economy level. 

Therefore, there is a question whether 

Palmyra sugarcake would be capable and 

possible of changing added value for 

manufacturers or a group of professionals, and 

the possible future value of Palmyra Palm 

sugarcake.  Therefore, it is necessary to verify 

and search for an assessment of value added 

products with traditional techniques in order to 

find a value-added industry in the long run. 
 

Data and Methodology 

The Study areas 

The district of Banlad, and Mueang 

Phetchaburi which is popular for Palmyra Palm 

production in Phetchaburi province was selected. 
 

Data collection 

 A well structured questionnaire was 

also used to collect data from 21 Palmyra Palm 

producers in the year of 2012-13 by purposive 

sampling based on criteria as follows: (1) must 

have experience from a career not less than 3 

years (2) must have owned or rented Palmyra 

Palm trees and (3) must have gained revenues 

from this occupation not less than 20,000 Thai 

Baht per annum ($1 US = 31 Baht, 2012).  

 Data used for analysis consists of the 

level of education of producers, experience, 

funding source, number of Palmyra trees, 

number of labourers used for work, production 

process, production cost, marketing channels, 

revenue etc. 
 

Methodology and Research Design  

 As the purpose of this study was based 

on determining and assessing the production 

process of Palmyra palm which used local 
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traditional wisdom in order to create money 

value within the local area, the following 

procedures were examined: 

1. Tapping Palm - the process of 

harvesting Palmyra sap. 

2. Collecting sap - how producers exude 

and store sap from the flower bund of Palmyra 

tree. 

3. Boiling sap -the process of 

evaporating liquid Palm sap into solid Palm 

sugarcake. 

4. Marketing - the marketing channels of 

villagers at the time of selling products. 

After that, the expenditure in each 

performance process was estimated and also 

evaluated in terms of cash and of financial 

economic function. 
 

Statistical Analyses  

The expenditure of each process was 

tallied using amounts of raw material multiplied 

by the price of the production factor in the 

market. The revenue was obtained by total sales 

using the current selling price for Palmyra 

sugarcake in the market. Total profit was equal 

to total revenue minus total costs, or TR-TC. 

Financial and economic analysis tools were 

applied to estimate the value of products 

obtained from the used traditional techniques, 

as follows; 
 

1. Net Present Value Method, NPV. Using 

equation as follows; 
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t
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2. Internal Rate of Return Method, IRR. Equation 

used as follows; 
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3. Cost and Benefit Ration Method or B/C. 

Economic measure shown as follows; 
 

BCR   = 
∑
∑

Costs
Benefits  

 

Result of analysis and Conclusion 

 The sought information on the 

background of producers revealed the average 

age of producers was 61.57 years. Almost all of 

them got education at Elementary Level but the 

experience with Palmyra was very high with 

37.28 years. Their funding sources were personal 

or family-based. The number of Palmyra trees 

used for making Palmyra sugarcake totalled 426, 

divided into 319 male trees and 107 female 

trees. All of them used household labour in 

their work. 

 Production of Palmyra Palm 

 This section consisted of 3 items, ie. 

harvesting Palmyra sap, Collecting Palmyra sap, 

and boiling the sap. Harvesting Palmyra sap 

starts with the tapping process which is done in 

the morning and evening. The process includes  

Palmyra Palm climbing, slicing the florescence to 

exude sap, and collecting it in bamboo tube 

sections. Each tapper has to climb 20 to 35 trees 

per person, and each tree averages 35 metres in 

height. They use bamboo wood as a ladder to 

climb the Palm trees. Traditional techniques 

involving no machine or modern technology are 

used. 
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At the time of collecting sap, Producers 

placed some Prayom wood (Shorea floribunda) 

in the bamboo sections. This is a traditionally 

submerged in Palmyra sap to protect or retard 

microbial fermentation.  Collected sap in 

bamboo tubes is poured into gallon jars and 

sent to the boiling house. The all sap is filtered 

by transparent cloth before transferring into the 

boiling open iron pan on a traditional furnace. 

Sap is boiled in the iron pan until it 

becomes thickened. During  boiling, a white 

scum arises to the surface which is skimmed off. 

This is done to neutralize and remove any 

contaminants. The boiling process is continued 

until the sap becomes a semi-liquid brown 

syrup. The boiling is stopped and the pan is 

taken from the furnace and stirred until the 

syrup cools down and thickens. After that, the 

sap becomes Palmyra Palm sugarcake as it is 

finally poured into jars or plastic containers for 

market distribution. The product may be kept at 

the producers home for approximately 1-2 days 

waiting for sale 

 Marketing of Palmyra Sugarcake 

After finishing the production process 

the Palmyra sugarcake is contained in jars, solid 

blocks and plastic boxes. The product is then 

ready to send  to the market. The results from 

the survey show that there are two flow 

marketing channels for products, i.e. 05.05 % 

sold directly by producers, and 94.95 % sold 

through middlemen in the local area. At the 

time of the study, the price of palmyra palm 

sugarcake was 40 Baht per Kilogram at the 

production site.  The marketing cost of the 

producer was borne by the buyers. Detailed 

data was tabulated as follows: 
 

Table 1 Marketing channels and value of sale 

Marketing 

channels 

Value of sale 

(Thai Baht) 

Percentage (%) 

Selling by 

producers  

Selling   by 

middlemen 

144,928 05.05 

2,727,900 94.95 

Total revenue  2,872,828 100.00 
 

Production cost of traditional process 

In estimating the production cost of 

Palmyra sugarcake it is well-known that the 

process of production uses traditional 

techniques, so the cost of production is not 

particularly expensive. Fixed costs include 

bamboo sections or tubes for collecting sap; 

bamboo wood ladders for climbing; and Palmyra 

rental, or if owned trees are used the 

opportunity cost is computed. Variable costs 

mostly include dead wood used as furnace 

charcoal; Prayom wood; and opportunity cost of 

household labour compared to wage rate in the 

labour market. Table 2 points out that the fixed 

cost of Palmyra palmsugarcake was higher than 

variable fixed costs. 
 

Table 2 Production cost of Palmyra Palmsugarcake 

Category of 

cost 

Amount of cost 

(Thai Baht) 

Percentage (%) 

Fixed cost 144,928 57.02 

Variable cost 109,285 42.98 

Total 254,213 100.00 
 

Analysis of value from the current 

traditional process in use. 

 The total revenue of Palmsugarcake was 

2,872,828 Baht. The Palmyra palmsugarcake 

gained a profit of 2,618,615 THB (2,872,828 -
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254,213, TR-TC). The following table shows 

calculations in terms of Net Present Value (NPV), 

and Internal Rate of Return (IRR) both discount 

rated at 8% over 10 years, as well as in terms of 

Cost and Benefit Ratio (B/C): 
 

Table 3 The value of Palmyra Palmsugarcake 

Types of the different financial analysis 

Profit 

(TR-TC) 

(Thai Baht) 

Net Present 

Value 

(at P/F,8%, 

10 yrs,  

(Thai Baht) 

Internal 

Rate of 

Return  

(at MRR 

8%) 

Cost and 

Benefit 

Ratio 

2,618,615 1,148,959 28 11.30 
 

The product gained positive values 

which were higher than the minimum rate of 

return 8% by bank lenders in the financial 

market.The interesting issue was that the 

Palmyra sugarcake group was appropriate for 

long term investment because of the highest 

rate of IRR and B/C. 

Palmyra sugarcakehas has high potential 

for creating value added products as well as 

occupations related to the community in 

Petchaburi. The return of investment is higher 

than expenditure for producers. The high 

Internal Rate of Return (IRR) at 28% with 

minimum rate of requirement (MRR) and the 

Cost and Benefit ratio was also high at 11.30. 

This analysis shows the potential value of 

traditional knowledge in the Palmyra sugarcake 

production.  

Limitations, Implications, Recommendations 

for Future Study 

 This paper examines how traditional 

knowledge creates value money from the 

production of Palmyrasugarcake. The study 

faced a certain phenomenon, which discussed 

as followed:  

The money value of Palm sugarcake 

arose from using traditional procedures in the 

production of Palmyra sugarcake. Traditional 

processes of Palmyra sugarcake created the 

income, which transferred the ancient 

knowledge and experience of the ancestors 

from the past until now. This corresponds with 

the “Creative Economy” of John Howkins (John 

Howkins, 2007) where old culture and wisdom 

can be applied to a new culture, and then be 

published or exploited commercially. It is a 

treassure from the ancestors (generation to 

generation). Profit is taken by local knowledge 

management.  

 The production of Palmyra sugarcake 

depends on the support and promotion of 

planting Palmyra with more conservation of 

Palmyra Palm supported by both the private 

and government sectors. Promoting Palmyra  

plantations, and adding or maintaining Palmyra 

Palm trees and the inherited knowledge in the 

profession will be useful for a new generation 

and create a potential revenue-generating 

culture in Phetchaburi province (OranutKerdpum, 

2008). 

Palmyra Palm sugarcake production is 

viable, in terms of both career development and 

production investment, but has problems in 

terms of lack of specialized labor, and a new 

generation of youngsters who are rarely 

interested in this professional inheritance 

(Patcharawadee Khamrod, 2009). 

The Primary Source of Intellectual 

Development is Oral History. Using traditional 

knowledge to generate value is still acceptable. 
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This has not yet been classified in the high-

potential criteria. It is something that requires 

further development. Study guides on Palmyra 

sugarcake products have not yet completely 

integrated development packaging, modern 

distribution sources, product prices, or 

developed existing know-how into a network of 

competing professionals that would help make 

products diffuse rapidly as well (Panipa Sottipan, 

Saaradnd Sinchai, Tawish Priswong, Paitoon 

Siriluk, Sompong Yodmanee, Pornchai 

Sripaiboon, 2004). 

From on-site studies, Palmyra sugarcake 

can distribute income within the community but 

there is currently low interest from villagers. The 

future research will be focused on why the new 

generation has not paid attention to this 

relatively high-income occupation. 
 

Conclusions 

Palm sugarcake is a cash product which 

has come from the traditional process in 

production, created money value and high 

potential for creating value added products, as 

well as continuing occupations related to the 

community in Petchaburi. Its returns are higher 

than expenditure. The dominant product uses 

traditional techniques in production to generate 

money value as shown by the financial analysis 

study. These values of Palmyra sugarcake 

indicate the product is a part of the creative 

economy of Petchaburi which is supplying the 

cultural goods and services market. 
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Factors Affecting Thai Consumers' Purchase Intentions of Buying Textile-Apparel 

Products 
 

Thanatphong Mangdindam and Phaninee Naruetharadhol 
 

Abstract 

This study aims to investigate the relationshipbetween factors affecting the consumers’ purchase 

intentionsof buying apparel products. Guided by the Theory of Reasoned Action, Country-Of-Origin, and 

previous studies related. Questionnaires wereemployed and developed to evaluate the hypotheses. The 

Sampling of 400 respondents, who are residing in Bangkok, Thailand, is being surveyed. Products Origin, 

Perceived Quality, and Subjective Norm are presented as factors affecting the consumers’ purchase 

intentions ofbuying apparel products. The results revealed that Products Origin, Perceived Quality, and 

Subjective Norm are positively correlated with the consumers’ purchase intentionsof buying apparel 

products. 
 

Keywords: consumers’ purchase intentions, textile apparel, theory of reasoned action, perceived quality, 

product origin 
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Abstract 

This research aimed to study Buddhism that supported Sufficiency Economy Concept. It was 

conducted with the mixed method design combining qualitative and quantitative research processes by 

using the tools of in-depth Interview and questionnaire. Analysis methods included Focus Group 

Discussion by 6C technique. The finding showed that Sufficiency Economy was based on the principle of 

self-reliance which was in line with Right Livelihood, an essential part of  Buddhism’s Middle Way. The 

Sufficiency Economy’s concept was to develop one’s living and society to be continuously developed 

with self-reliance and moderation. The Buddhist ideas that supported this concept were 1) 

Dhitthadhammikattha or self-reliance, 2) Bhokawiphak or the proper four divisions of wealth, 3) Bhoka-

athitya or the proper uses of wealth, and 4) Sandos or self-contented.  
 

Key Words : Sufficiency Economy,Buddhism, Local 
 

Introduction 

Thailand’s modern development under 

the country’s economic development plan began 

in 1962. Since then, despite having development 

in some extents, there were social and 

economic problems which were not in line with 

sustainable development. This prompt to the 

fact that the development according to the 

Western idea is not balance development. (Board, 

Overall economic and social development of 

Thailand, 1999) 

Thailand is successful for improving the 

quality of economy under capitalism. (Pinprateep, 

1999).  The growth on industry that depended on 

foreign market has created debt (Chantavanich. 

& Thaiyanan, 1998) making the country a big 

pool of consumption focus and the society of 

material growth (Patthamanan, 2003). The effect 

is that some areas are highly developed while 

some are not. Accordingly, there is a big gap 

between the rich and the poor. (Wiruchnipawan, 

2007). 

The result of the this kind of development 

created the unbalanced income distribution, depriving 

natural resources, And creating social conflicts. Thai 

people have fallen into the pure consumption 

economy, leading to the crisis of morality. (Board, 

50 Y NSDB, 2000). The social problems prompted 

His Majesty King Bhumibol Adulyadej to offer the 

concept of Sufficiency Economy for living and 

practice. He has kept advising and leading the 

Thais for long time in order for them to avoid 

economic crisis and to lead life according to 

Buddhist concepts. The researcher was interested 

to study and create the model of Buddhist 

Sufficiency Economy to help support and 
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strengthen the local community in a more 

sustainable way. 
 

Objectives of the study 

To study Buddhist principles that support 

Buddhist Sufficiency Economy. 
 

Methodology 

The research’s topic ‘Sufficiency Economy 

Pattern of Buddhist Concepts for Local 

Strengthening’ was Mixed Methods Research 

focusing on Quantitative and Qualitative 

methodologies. In-depth interview and 

Questionnaires were the tools that led to Focus 

Group Discussion. Purposive sampling was to 

select the participants. The steps of the research 

study were: 

1. Study documents and research papers 

Related to Sufficiency Economy and Buddhism 

to be guideline for instruments construction.  

2. Interview 15 participants who were 

experienced and keen on all the official work in 

the local administrative organizations in Lop Buri 

Province. The particular details of the participants 

were as follows: 

2.1  One expert in Sufficiency Economy  

2.2  Two experts in local administration 

2.3  Twelve local administrators    

3. Collect the data using questionnaire 

with 126 Local Administrative Organizations in 

Lop Buri province. The statistics used to analyze 

the data were percentage, means, standard division. 

4. Analyze the interview data using 6C 

Analysis Technique.(Concept, Content, Classification, 

Categorizing, Conceptualization Communication) 

5. Present the results of research discussion 

and suggestion.  

 The research instruments for qualitative 

research were documents about sufficiency 

economy, in-depth Interview with15 people ,and 

the 12 experts used in the focus group 

discussion. were experienced and keen on the 

official work in the local administrative 

organizations. 

Their qualifications were as follows: 

 1. Three experts in Buddhism 

 2. Three experts in local administration 

 3. Three local administrators 

 4. Three related local officers 

 For the Quantitative research, the 

instrument was a set of questionnaires for 363 

local people living in 19 different places, selected 

by using multi-stage sampling and Yamane's 

formula with a deviation of 0.05 The 363 

respondents were mainly from Local Administrative 

Organizations, including Lopburi Administrative 

Organization, Muang Municipality, and Sub-

district Administrative Organizations.  
 

Results 

 The in-depth who were interviewed 

local administrators of the local administration 

and the province. Is of the opinion that Buddhist 

philosophy helps strengthen the sufficiency 

economy concepts as it brings morality and 

ethics to lead the people’s way of life, so they 

are not too greedy. The religion teaches the 

people to walk in the middle way, be contented 

with what they have. They subdued their endless 

desires and observe the Five Holy Precepts, 

considered as a core part of Buddhism. When 

analyzing the concepts of sufficiency economy 

and Buddhism, some similarities were found: 

 1. Modesty :  there is enough to eat and 

consume without hurting oneself and others. 

Likewise, the Buddha teaching of SANDOS 

(Contentment) also focus on similar idea. 
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 2. Reasonableness : a person must have 

reasonableness to follow the concept of 

sufficiency economy by considering all-rounded 

factors in one’s life. They must foresee the 

consequences of their actions. Buddhism also 

teaches similar concept of “Bhokha Athiya 5” 

(use of possessions) 

 3. Immunity : it means to prepare 

oneself for the impact and change in life. The 

change may come from outside factors. Buddhist 

teaching related to this is “Bhogavibhaga 4” (fold 

division of money) 

 Another Buddha’s teaching of asset 

management is “Ditthadhammitkattha 4” which 

will also help a person to lead to economic 

stability. This Dhamma or the Buddha teaching is 

considered as the “heart of a millionaire”. 

The results of quantitative research data 

collected by the survey include questionnaires. To 

analyze the knowledge about the economy are 

adequate. 

 The focus group discussion results has 

analyzed the results of the interview and that 

the results of quantitative research. 

 To strengthen community’s economy, 

we need to consider involving factors that 

contribute to the awareness of morality and 

economic benefits, which are: Home, School, 

Temple.  

 The Buddha teaching of SANDOS also 

focus on similar idea, buddhism also teaches 

similar concept of “Bhokha Athiya 5”, buddhist 

teaching related to this is “Bhogavibhaga 4” 

 Another Buddha’s teaching of asset 

management is “Ditthadhammitkattha 4”  

 The researcher has summarized the 

research finding into the follow model of  

Sufficiency Economy Pattern of Buddhist Concepts 

for Local Strengthening, combining the concepts 

of Buddhism with His Majesty the King’s concept 

of sufficiency economy.  
 

 
 

Discussion and Conclusions 

According to the research results, it was 

found that Buddhist doctrines concerning the 

sufficiency economy philosophy consisting of 

Ditthadhammitkattha, Bhohavibhaga, Modesty,  

and Bhogaadhitaya. In accordance with 

(Phrakrusiripariyattidhamrong, 2011 : Abstract) , 

Bhogavibhaga 4 is the fourth major Buddha’s 

teaching related to property. The principle is to 

divide wealth into four parts: one part for 

personal expenses, two parts for business, and 

the other part for emergency or unexpected 

incidents. Also, Bhogavibhaga 4 is particularly 

associated with other principles comprising 

Iddhipada 4, Dhamma Bhoki 10, Bhogaadhitaya 5, 

Kuljiratthititham 4, Wanicha 5, Tungkanikpakjawak 4, 

Papanigatham 3, and Abaiyamuk 6.  

The main purpose of Bhohavibhaga is 

divided into two levels: 1) Individual Level which 
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is in relation to stable and independent living 

and 2) Social Level regarding living together 

peacefully in societies.  

The factors that supportively promote 

the awareness of morality leading to economic 

benefits in daily life were homes, schools, 

temples, morality cultivation for adolescence to 

follow in their everyday lives. In consistent with 

a project conducted from cooperation between 

schools, families, and communities of the Office 

of the Education Council the development in 

terms of responsibility, patience, concentration, 

ethic, morality, discipline, tolerance, learning of 

living, and self-awareness was emphasized.  

To enhance the strength of localities with 

regards to Sufficiency Economy, the following 

processes, including networking, participation, 

and management of local people, must be 

taken into consideration. In addition, (Board, 

Overall economic and social development of 

Thailand, 1999) found that the important 

elements that helped strengthen such 

communities were consciousness of self-reliance, 

caring and love for one another, love for 

localities and communities, and a variety of 

proper management and effective networking. 
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Abstract 

 A long period of war had a strong impact on tourists’ arrivals. But since recently, the political situation 
came back to stability, and the island attracts international visitors due to its exceptional natural and cultural 
assets. Nevertheless the tourists’ frequentation has, so far, not been linked to poverty alleviation strategy. 
 This research is lunched to make the poorest benefit from an innovative strategy of handicraft 
reinforcement and upgrade. It lies on 3 main objectives: Upgrade and reinforce handicraft, Contribute to poverty 
alleviation, Promote clean/green production. Research field of investigation is planned in cooperation with the 
craftsman and designer. 
 In order to spread these ideas among craftsmen, the booklet created would be small sized (A5), with 16 
pages; and it will be composed of simple guidelines in the form of “Do & Don’t” for Trendy Craftsman. 
Though, it won’t encompass only environmental issues but also, Eco-design, price, marketing, commercial 
network 
 

Key Words : Eco-design, green product, local development, trendy craftsman
 

Introduction 

 In the Less Countries Developed, the 
problem to fight against poverty by the tourism 
development raises the question of the financial 
investment essential to the starting of the 
projects carried by the local communities. 
Thought tourists flow doubled between 1990 
and 2004 to reach an annual arrivals number of 
566,000 visitors, Sri Lanka witnessed a high 
slowdown since 2005 due to the Tsunami (-
24%). This mainly affected the south coast, 
predominantly the Galle province and the highly 
touristic destination of the coastal city of 
Hikkaduwa. 
 Nevertheless the tourists’ frequentation 
has, so far, not been linked to poverty 
alleviation strategy. This is why Acting for Life, 
“Tourism, Ethics and Development” program, 
decided to launch a new project in order to 

make the poorest benefit from an innovative 
strategy of handicraft reinforcement and 
upgrade. This would be implemented in 
cooperation with local partners, such as the Sri 
Lanka Tourism Development Authority, the 
University of Economics of Colombo, and 
potentially other local institutions such as: the 
University of Moratuwa, the National Craft 
Council, the Southern Province Deaf Association, 
The Sri Lanka Handicrafts Board (Laksala), and 
also up market handicraft retailers (Barefoot, 
Selyn, Buddhi Batiks…) and hotels groups 
(Connaissance…). 
 Acting for Life’s project is untitled 
« Valorisation des artisanatstraditionnels aux 
bénéfices des plus pauvres » (Upgrading 
traditional handicraft for the benefits of the 
poorest) in Sri Lanka. 
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Objectives of the research 

This research in Sri Lanka, lies on 3 main 
objectives:  

• Upgrade and reinforce handicraft 
 Sri Lanka’s craftsmen are very talented: 
they have exceptional skills and benefit from 
traditional knowledge, but they tend to make 
always the same objects and therefore they 
don’t satisfy market’s expectation of buying 
unique items. Thus one of our ideas is to link 

the craftsmen with designers and sellers: 
> Designers will offer them new creations, 

which match with both traditional 
techniques and modern trends: shape, 
colour, pattern, etc. 

> Sellers will offer to them access to a 
market they have difficulty to reach and 
at the same time provide them with 
work under command. 

• Contribute to poverty alleviation 

Among the expected results of this 
project we are committed to encourage 
employment at the benefits of the poorest.  
These might be hired at different stages of the 
project implementation:  

> As suppliers in enterprises working with 
poor 

> As craftsmen in the associations of 
producers 

> As salesmen in the partners hotels and 
shops 

• Promote clean/green production 

Acting for Life aims environmental issues 
to raise awareness about environmental 
sustainability among small and medium 
enterprises. Then, this new research should 

continue promoting good practices about 
clean/green production. This mainly 
encompasses: 

> To use natural/organic raw material 

> To sort waste and lower its volume 

> To give priority to locally produced 

items 
Therefore, in order to spread these 

ideas among craftsmen, another research field of 
investigation is planned in cooperation with the 
students and professors of the Textile and 
Clothing Technology program of the University of 
Moratuwa. The booklet would be small sized 
(A5), with 16 pages; and it will be composed of 
simple guidelines in the form of “Do & 

Don’t”. Though, it won’t encompass only 
environmental issues but also, design, price, 
marketing, commercial network. 
 

Do & don’t booklet to upgrade local 

handicraft 

1. Process of creating the booklet 

1.1 Preparation and implementation To 
contribute to poverty alleviation, the 
development of programmers to raise local 
handicraft development’s problems and 
education is necessary. The results demonstrate 
the level of capacity for upgrading local 
handicraft and providing an essential point of 
reference in the processes of local product 
development. 
This programmer is concentrated on the 
development of the artisanal production with 
simple and proper technology, and saved cost 
while accompanying the process of design, 
marketing, idea of green product, commercial 
network, etc. 
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The different step processes of the booklet:  

� Finding the right team 
� Objectives and target of the 

programmer 
� Development of the research according 

to the collection of secondary and 
primary data 

� Implementation of an initial handicraft 
development review 

� Setting the local handicraft 
development issues  

� Writing the initial texts concerning the 
product development process  

� Creating the most appropriate 
illustrations 

� Checking and correcting the adequacy 
with the sector requirements (to be 
trendy eco-craftsmen) 

� Page-setting of the booklet; 
� Developing booklet content by doing a 

preliminary test and adapting within the 
framework of each sector of activities  

� An audit of the process to upgrade local 
handicraft and setting up the network 

 
 
 
 

The booklet will represent a tool for the 
identification, solution, and upgrade local 
products.It is based on the principle of 
awareness of the "Do's & Don'ts” in the 
booklet, according to their abilities, on an 
ongoing basis. 
 
 

1.2 The booklet concept 

The main concept of this educational booklet is: 

� The idea of "Do's & Don'ts” guidelines. 
� The simple main steps to be a trendy 

eco-craftsman. 
� The use of simple, easy and short key 

sentences, such as: Don’t make the 
same model for long time , Create your 
own packaging to recognize your brand. 

� Clear explanation illustrated via 
drawings and graphics that are easy to 
understand such as:  

 

There are 5 main themes in the booklet: 

Upgrading your product by yourself 

� Modernise your product; 
� Look fashion design: Think sustainable; 
� Green products: more value with less 

impact; 
� Networking and branding; 
� Upgrading skill; 

 

Presentation of Booklets  

1. Aims of the booklets: “Upgrading your 

product by yourself” 

 An educational booklet is created to 
raise the local capacity to upgrade their 
product.The main objective of the project is to 
create a network for local product development 
among the local actors in the handicraft and 
tourism sector of the areas hit by the Tsunami in 
2004. The Program is developed to provide the 
stakeholders concerned as a priority with an 
appropriate tool to deliver the indispensable 

basic information for local product 
developmentand technical assistance to 
improve designs and strengthen business skills, 

The drawings and process of booklet creation 
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these products could be quite successful in the 
tourist market. 
 This stage is a first step in campaigning 
for a broader suggestion on local handicraft 
development. The main target is the craftsman 
who create and fabric handicraft. In addition, the 
program should bring in handicraft development 
and design consultants to provide hands-on 
approach in design and general business 
development skills. 
 

This booklet is intended for users. There are 

three parts organized in 16 pages: 
� An overview of the Upgrading handicraft 

Booklet (page 1)  
� A presentation of each of the Upgrading 

activities (pages 2-15) 
� Best Practice (page 16).  

 

UPGRADING YOUR HANDICRAFT BY YOUR SELF 

(PAGE 1) 
 Handicraft is a beautiful expression of 

the local culture. Tourists love to buy craft 
products to bring back home after their holidays. 
 But customers’ tastes are changing! 

So must do the crafts…Thus it is essential for 
sellers to adapt their products to meet markets’ 
expectations. 
In order to share ideas with craftsmen: “Acting 

for Life, Tourism Ethics and Development 

Program” proposes this guidelines booklet of 

good practices. 

 
1st page: introduction of booklet 

 

1. MODERNIZE YOUR PRODUCT 

PAGE 2-3 
Do 

- Create something different by changing; 
o Colour or motive.  
o Shape and form  
o Composition 

- To find new ideas, try to “Keep it 

Simple”, which eliminates unnecessary 
complications.  

- There is more than one way to do the 
same thing, try different methods. 

- Get inspired around, other industries, 
and countries, and then apply them to 
your own. You can begin with 
observation, perception, classification 
and imagination.  

Don’t 

- Don’t make the similar model for long time. 
- Don’t stop to develop your product, think 

always a new thing for the customers. 
- Don't miss the global trends; remember that 

the biggest trends are always influence of 
smaller. 
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2nd-3rd page: Modernize your product 

 

PAGE 4-5 
Do 

- Check out the trends, opportunities and 
challenges. 

o Anticipate what customers will 
want in the future. 

o Try to identify some relevant 
trends yourself, just walk 
around with your eyes and ears 
wide open. 

o Ask leaders what they're 
thinking about new trends. 

- Create your own packaging to recognize. 
- Mix modernity and tradition in your 

products  
- Packaging adds value for your product. 

Modernization is an adaptation to current time 

(modernity) and its expressions: 

- Life Style: (the way a person lives.) 

- Trends (style; vogue, fashion, );  

- Contemporary (of the present time; 

modern)  

Tourists want to bring home new 

souvenirs after their holidays: modern products 

can attract more and new customers. 

 

 
4th-5th page: Modernize your product 

 

2. LOOK SMART DESIGN: THINK SUSTAINABILITY 

PAGE 6-7 
Do 
 Always keep your own local 
characteristics. 
 Create and develop products related to 
local know-how. 
 Express your culture and way of life in 
your products  
 Design to use less: try to create “big 
product” rather than "build big", meaning design 
to make a product feel more value than it is. 
 Keep your own unique style of product. 
Don’t  
 Do not copy any products from others 
but create and adapt the product to meet the 
target/global markets (Fashionable) 
 Avoid to use plastic, polystyrene 
products.  
 Don’t rely on the cheapest: its quality is 
bad. 
 Don’t create objects that will be 
impossible to carry 
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6th-7th page: Look smart design: 

think sustainable 
 

PAGE 8-9 
Do 
Learning and reminding about the properties 

and characteristics of materials. 
o How much will it cost? 
o How easy is it to work? 
o Is it the best material for the job? 

- Think about multipurpose objects: it 
offers an advantage. 

- Design for longevity: create product 
designed to last a long time 

- Think carefully about the materials to 
use in your work. Many kinds of 
modern materials tend to be more 
expensive than traditional materials. 

- Use recycle product for packaging.  
- Design for multiple use to reduce the 

overall input for packaging. 
Handicraft customers want to buy objects with 
these characteristics:  

- Unique: it is handmade, created by an 
artist, nobody else can have the same 

- Authentic: it is the expression of the 
local culture of this particular area 

- Aesthetic: it is beautiful and good 
looking, thus the customer will show it 
around 

Keep on being creative and original: this is 
exactly what tourists are looking for! 
 

 
8th-9th page: Look smart design: 

 think sustainable 
 

3. TRY GREEN PRODUCTS: MORE VALUE WITH 

LESS IMPACT 

PAGE 10-11 
Do 

- Give priority to locally produced 
material. 

- Prefer renewable materials  
- Priority to used natural materials which 

were readily available 
- Be reminded that non-renewable 

materials such as stone, will not last 
forever and we need to use them 
wisely. 

- Prefer natural items. 
Don’t 

- Avoid imported items when locals are 
available. 

- Don’t forget to replace it. 
- Don’t make objects from animals that 

have been killed for this purpose 
- Avoid chemical products. 
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Eco-efficiency: 
To create more goods and services with 

less resources and waste 

- Avoid to use packaging that destroy 
environment such as plastic. 

- Don’t throw away what you did not use, 
you can make something of it! 

 

“Green issues and sustainability” 

concern everyone nowadays. Most of the 

international tourists are careful about what 

they buy. 

Become an eco-craftsman and benefit 

from it. To the demand, you will have an 

advantage with your green craft (in comparison 

with non-green producers) and at the same time 

you will save money (from energy use, from 

waste reduction, etc.) 
 

 
10th-11th page: Green product: 

more value with less impact 
 

4. USE NETWORKING AND BRANDING 
PAGE 12-13 
Do 

- Build your own unique trademark. 
- It should be easy to pronounce, 

recognize, and remember 
o Improve products’ quality to 

meet customers’ expectation   

o Understanding target market 
o Listen and keep customers’ 

comments to develop quality 
- Brochure, leaflet, and name card are 

always available at the shop. 
- Always develop your own website or 

share one with others. 
- Have an English version of your 

brochure and name card. 
- Compare prices and products of other 

craftsmen: be competitive! 
- Indicate the price on your products. 
- Participate in local, national, and 

international exhibitions. (if possible). 
- Cooperate with artists and designers to 

develop new products 
Don’t 

- Do not copy trademark from others. 
- Don’t stay alone, so you will benefit 

from others’ ideas. 
 

What is the difference between your 

products and the ones of your competitors? 

Think about an original brand name and 

show it up, this adds uniqueness to your 

creations and contributes to your fame and 

popularity. 

12th-13th page: Networking and branding 
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5. UPGRADING SKILLS  

PAGE 14-15 
Do 

- Develop your communication skill so 
you can talk about handicraft with 
customers 

- Develop English skills and encourage 
your staff to be “service minded”  

- Participate in training programs (about 
design, new techniques, raw material). 

- Launch the competition: it encourages 
progress and innovation. 

- Design jointly with other producers in 
your village.  

- Always keep in stock a few object for 
sales. 

Don’t 
- Don’t pay your employees a wage 

below the national average. 
- Don’t stock too many items of the 

same kind 
International tourists have come to 

your country to live new experiences, to 

discover new things, to learn from another 

culture: they would love to know about your 

traditions. 

Then learn the Basic English to explain 

them what your handicraft creations represent 

for you, what are their roots, what are their 

meaning, etc. 

 

 

 
14th-15th page: Upgrading skills 

 

WAY TO BE A TRENDY ECO-CRAFTSMAN  

(PAGE 16) 

As we observe the current trends, we 
notice that international tourists, like modern 
consumers, show a preference for « organic » 
and « fair trade » products. 

And if we think about handicrafts, these 
unique pieces can be: made of organic 

material produced through a fair trade process 
and easily adapted to the current styles and 

trends. 
Thus craftsmen can, by far, take 

advantage of this “green trend” and develop 
products in line with the market expectations. 
The efforts to undertake are identified within the 
4Ls (and their related frameworks): 

- Low negative impact (sustainable: 
preferring natural material) 

- Local material (responsible: limiting the 
use of transport)  

- Local character (authentic: referring to 
tradition and culture) 

- Low price (marketable: meaning 
competitive with others) 

 
 

Co-opetition : 

A competition with cooperators 
A cooperation with competitors 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

41

 
 

 

16th page: Way to be a trendy eco-Craftsman 
 

Conclusion and recommendation 
Craftsmen are rural entrepreneurs who 

have great potential to grow if they are provided 
with new technology and innovations to create 
new items and handicraft services by using local 
resources. It will open up new opportunities of 
craftsmen to acquire technical know-how in 
order to redesign existing products, product 
diversification, quality improvement, and cost 
cutting. 

Sri Lanka is like many Less Developed 
Countries (LDCs) in the world, craftsmen produce 
sometimes interesting items but they lack 
marketing information and linkages. This makes it 
nearly impossible for them to understand what 
market is looking for and how to reach the 
market needs when working independently, this 
means Sri Lankan craftsmen have still less 
cooperation.  

 
Modern cloths in Sri Lanka 

 They lack of compulsory elements to 
benefit from these potential handicraft products, 
such as: 

� Financial Assistance available to 
Handicraft Technicians; 

� Export and Tourist Market open to 
Handicrafts; 

� New vision need for the Handicraft 
Industry; 

� Methods of the production for new 
product; 

� Need for producing quality handicrafts; 
� Exploring new market for Handicrafts; 

 

 
Modern colourful textile in Sri Lanka 

 

From the survey, we expected that the 
booklet will be a good tool to convince local 
craftsmen and/or VSEs to modernize their 
products and reach to their markets.  

Moreover, we realized that only 
distributing the booklet to craftsmen is not 
sufficient to understand and reach the process 
of developing their handicraft products. We can 
involve them in the workshop or seminar to get 
clearer ideas in booklet themes.  
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The key success of handicraft development
 

The key success of

developments focus on quality
design, e-selling, and market
contributes the way for craftsmen

goals. However, local uniqueness

preserved as well as balancing

modernity. 
 

Suggestion for future action plan;

� Technical Workshop (innovative
areas such as new product

� Walk through Environment
Awareness  

� Regional chamber seminars
� Foreign expert visits 
� Management consultancies
� Regional programs for business
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Participatory Planning in the Inclusive City: Place-based Innovation: 

Case study Children in Khon Kaen Municipal 
 

Assoc. Prof. Rawee Hanpachern, Watchris Sriacsorn 
 

Abstract 

 This study aimed to search for urban development innovation by participatory planning approach 

and to test the use of a variety of tools in a participatory action research process. The Participatory Action 

Research (PAR) was applied in this study as urban community study by mixed tools in order to engage the 

stakeholders to take part in the natural focus group study processes (Group Discussion) and take 

involvement in focus group discussion, which is a process used to collect information from the discussion 

of stakeholders, in order to stimulate creative thinking or practices differentiating from those existing 

practices. Each group is made up of facilitators to enable the process and write down those creative 

thoughts. The study discovered that the Participatory Learning is simple, easy and fun thinking method, as 

well as the ability of the facilitators of the process and the time condition setting for fast and precise time 

for group activities are the major factors that lead to the creative thinking. The process can generate a 

total of 10 innovative and can also be defined as a pilot project and as further urban development 

innovation in the future. 
 

Keywords : Participatory Planning, City Innovation 

 

Rationale 

 Currently, the city has been a center 

role in both the regional or national level. The 

developed infrastructure elements to support its 

role as a center (Regional Center) and the hub 

of government, education, commerce and 

financial services, medical, industrial, 

transportation and logistics. Including the AEC 

(ASEAN Economics Community), it is essential to 

the development of the city. And rapidly 

changing country. 
 

State of problem 

 At present, many cities have problems 

to develop without planning, many ideas, 

unequal of the society and public service 

include the developing project do not have the 

public hearing and connect by people. The 

development cannot answer the problems but 

it is lead to create new problems. We cannot 

solve problems till my life. It also does not 

benefit the public as well. 
 

Concept and Theory 

- Social innovation for urban sustainability 

and participatory governance 

- Participatory approaches to urban 

innovation 

- Participatory action research (PAR) 

- Participatory planning 

- RESEARCH FOR ORGANIZING (Research 

for Organizing Toolkit) 
 

Objective 

 The researcher is interesting in 

experiment of varies innovation to develop 
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cities. To think a lot and use many theories of 

group process to integrate. To design the tools 

for create the innovation, develop cities.

 The research in this episode the 

purpose is to (1) search for urban development 

innovation by participatory planning approach 
 

Conceptual framework  

 

 

 

 

 

cities. To think a lot and use many theories of 

process to integrate. To design the tools 

for create the innovation, develop cities. 

The research in this episode the 

search for urban development 

innovation by participatory planning approach 

and (2) to test the use of a variety of 

participatory action research process.

Participatory Action Research (PAR) was applied 

in this study as urban community study by 

mixed tools. 
 

 

Research Method 

 Step by step process of participatory 

planning is divided into 3 main part in 8 steps 

are as follows. 

Part 1  Selection group of stakeholders. 

(1) Selecting stakeholders (120 

participants from 20 institutions)

Part 2 Selection of critical issues. 

 (2) Group discussion division by 

individual interest (Theme Group Discussion 5 

Theme) as following; group 1 

Business & Economic theme, group 2 (pink) for 

Management & Law theme, group 3 (purple) for 

Infrastructure & Urban Design theme, group 4 

to test the use of a variety of tools in a 

participatory action research process. The 

Participatory Action Research (PAR) was applied 

in this study as urban community study by 

 

Step by step process of participatory 

planning is divided into 3 main part in 8 steps 

Selection group of stakeholders.  

Selecting stakeholders (120 

participants from 20 institutions) 

Selection of critical issues.  

(2) Group discussion division by 

individual interest (Theme Group Discussion 5 

as following; group 1 (orange) for 

Economic theme, group 2 (pink) for 

Law theme, group 3 (purple) for 

Design theme, group 4 
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(green) for Environment & Ecology theme, and 

group 5 (blue) for Social & Culture theme. 

 (3) Case studies presentation and 

wordle as word cloud. 

 (4) Need analysis, post it one by one by 

facilitator. 

 (5) Grouping need analysis post it with 

brainstorming and dialogue and select best topic 

in them table. (Stephen Covey’s criteria) 

Part 3 Design of innovation 

 (6) Focus group in innovation with 

business model approaches (brainstorming, 

dialogue), by facilitator by use graphic (mind 

map, mental map, flow diagram, graphic) 

 (7) Presentation of each group’s theme 

by dynamic group in which the city 

administrators and researchers as commentator, 

who provide feedback and suggestions. 

 (8) Reaching the urban development 

innovations. (City Innovation) 
 

 
 

 

 
 

 

 

 

 

 

Results  

 The content of the 10 Innovation  
 

Conclusions and suggestions 

 The study discovered that the 

Participatory Learning is simple, easy and fun 

thinking method, as well as the ability of the 

facilitators of the process and the time condition 

setting for fast and precise time for group 

activities are the major factors that lead to the 

creative thinking. The process can generate a 

total of 10 innovative projects of innovations 

that which has outstanding and the possibility in 

operation and can also be defined as a pilot 

project and as further urban development 

innovation in the future. 
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The Acceptance on Halal food among non-Muslim consumers:  
A case of Thai Consumers  

 

Preeyapond Laosaksam 
Student, Bachelor of Business Administration in International Marketing, 

Khon Kaen University - International College (KKUIC), Khon Kaen, Thailand 
 

Abstract 
 Capturing non-Muslim as the target market is consideration the opportunities for business expansion. 
For this reason, there is a call for the better understanding of the acceptance on Halal food among non-
Muslim consumers, even there is a barrier of the understanding of religious values, a structured questionnaires 
will be used to collect the primary data from the respondents and also the open ended question on the 
overall general acceptance towards Halal food concept, the finding of the study revealed non-Muslim 
consumers’ positive acceptance towards Halal food, and may be of value to the Halal business in order to 
concern the non-Muslim consumers as one of the target market and become the potential core market for 
Halal food industry.   
 

Key Words: Halal food, non-Muslim consumers
 

Background of the Study 
 According to the growth of world 
population, the global population reached 7.3 
billion people in the middle of 2015, and the 
world population is projected to increase by 
reaching 8.5 billion in 2030, and further to 9.7 
billion in 2050 (United Nations, 2015). The Pew 
Research Center, a nonpartisan fact tank that 
informs the public about the issues, attitudes and 
trends shaping America and the world by conducts 
public opinion polling, demographic research, 
media content analysis and other empirical social 
science research, mentioned that “Islam Growing 
Fastest” with the reliable of the approximately 1.6 
billion of Muslims around the world which 
accounting for 23% of the world population of 
around 7 billion people in 2010, and estimated 

change in population size by religions during 2010-
2050 found that Muslims are projected to increase 
by 73%, the only major religious group projected 
to increase faster than the world’s population as a 
whole. As a result, there will be near parity 
between Muslims (2.8 billion, or 30% of the 
population) and Christians (2.9 billion, or 31%), 
possibly for the first time in history1 (Pew Research 
Center, 2015). 

                                                           
1 Christianity began about six centuries before Islam, a head start that 
helps explain why some scholars believe that, in the past, Christians 
always have been more numerous than Muslims around the world. 
The Pew Research Center consulted several scholars on this historical 
question. Todd M. Johnson, co-editor of the “Atlas of Global 
Christianity,” and Houssain Kettani, author of independent estimates of 
the growth of Islam, contend that the number of Christians always has 
exceeded the number of Muslims. But some other experts, including 
Oxford University demographer David Coleman and Columbia 
University historian Richard W. Bulliet, say it is possible that Muslims 
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 The word Halal is literally means 
permissible, the antonym to Halal is Haram, which 
means unlawful or prohibited (Halal food 
authority, 2015), all Muslims around the world 
must abide the rules of Halal-Haram concept, the 
figures out of Muslim population mentioned 
above have caused the value of Halal food market 
to reach 2.8 trillion USD a year with the annual 
growth rate of 4%, therefore, more products and 
services should be created to respond Muslim 
consumer’s demand. 
 Not only the growth of Halal Food 
industry, but also the growing of Halal Tourism, 
Muslim consumers have a unique travel by their 
Halal-Haram concept, global Muslim spending on 
travel (outbound) to be $137 billion in 2012 
(excluding Hajj and Ummrah).   This expenditure is 
expected to grow to $181 billion market by 2018. 
This market is 12.5 % of global expenditure (State 
of The Global Islamic Economy, 2013). Narrowly, 
focusing on Muslims in Southeast Asia is 
approximately 300 million people, mostly in 
Indonesia for 245.6 million people (International 
Institute for Trade and Development, 2013). 
Singapore provides a special organization, MUIS : 
Majlis Ugama Islam Singapura, to attract Muslim 
target with certification the Halal standard by MUIS 
which makes them the trustworthiness about their 
crucial Halal concept, and becomes the most 
popular destination for Muslim expenditure in 

                                                                                       
may have outnumbered Christians globally sometime between 1000 
and 1600 C.E., as Muslim populations expanded and Christian 
populations were decimated by the Black Death in Europe. All of the 
experts acknowledged that estimates of the size of religious groups in 
the middle ages are fraught with uncertainty. 

Halal travel industry according to the ranking of 81 
non-Muslim countries by Global Muslim Travel 
Index 2015, and Thailand is the second one with 
3.7 million  of Muslim tourists a year, even though 
there is the the larger number of Muslim tourists 
than Singapore, because of most of Thai 
businessmen (non-Muslim) aims to the 
competition in Europe and Asia market which is 
the existing market for long time, instead of intend 
to Muslim market which is huge and has a more 
highly tendency of growth rate of their population 
than others, and highly expenditure (OK Nation 
Blog, 2013). These are the attractive reasons for an 
opportunity to invest in Halal food industry and 
Muslim market, moreover, there still has non-
Muslim consumers for 95%, which is the main 
purchasing power in Thailand, and the 
understanding of the consumer behavior is very 
important for capturing both Muslim and non-
Muslim consumers as a core target market is an 
opportunity for Halal food industry. The finding of 
the study will reveal the result of the acceptance 
on Halal food among non-Muslim consumers, 
especially in Bangkok, Thailand, for better 
understanding the consumer behavior and to be 
able to capture both targets, furthermore, the 
insight of the study may be of value to the Halal 
business to look at non-Muslim consumers as the 
potential target and also for the start-up to seek 
an opportunity to do the business successfully. 
 

Methodology 
 The study was conducted with using a 
descriptive research method as it is significant to 
illustrate the acceptance on Halal food of non-
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Muslim consumers. The primary data were 
collected by the survey method from the 
respondents. The questionnaire was divided into 
three parts; the demographic background of the 
respondents, market acceptance variable 
questions, and open ended question.  
 Gender, age group, religion, education 
background, and level of income are included in 
the demographic variables which were used as 
explanatory variables in determining the 
underlying factors of this study.  
 The variables on market acceptance were 
the second part of the questionnaire, this part 
consists of ten statements derived from the three 
market acceptance variables identified through the 
literature, food quality, purchase intention, and 
voluntary. Variables were evaluated using a 5 
point Likert-scale to illustrate their degree of 
agreement. Scale point “5” 
indicated “Strongly Agree”, point “4” indicated 
“Agree”, point “3” 
indicated “Neither Disagree nor Agree”, point “2” 
indicated 
“Disagree” and point “1” for “Strongly Disagree”.  
 The last part was an open ended 
question on the overall general acceptance on 
Halal food concept. A pilot test was conducted 
and tested on 20% of the actual total 
respondents. The questionnaire was distributed to 
500 respondents in Bangkok, Thailand.  
 

Result and Discussion  
 The result of the respondents show that 
more female respondents 

answered the questionnaire than male (68.4 
percent and 31.6 percent respectively).  
 Divided age group of the respondents, the 
highest in percentage is the age group 
between 21 to 30 years (73.2 percent) and those 
age group between 10 to 20 years is the lowest in 
percentage (8.4 percent).  
 In case of ethnic background, the majority 
of the respondents were Thai (92 percent) while 
the rest were Chinese (7 percent), and others (2 
percent).  
 As for religion, majority of them were 
Buddhism (84 percent), Christian (13 percent), and 
others (3 percent).  
 Many of the respondents were well-
educated (high school and above), for 87 percent, 
followed by 13 
percent who received other education levels.  
 The majority of the income level is 
between 10,001 to 15,000 THB (46 percent) while 
the rest were those people who earned 15,001 to 
20,000 THB (33 percent), 20,000 THB and above 
(17 percent), and the lowest in percentage is 
those who earned 6,000 to 10,000 THB  
 The data was analyzed to measure the 
level of acceptance of the respondents, based on 
the scores, respondents agreed that among the 
three variables, Food Quality was found to be the 
main reason for the respondents to accept Halal 
food. This is represented by the total mean score 
of 4.32 which falls between scale 4 and 5. 
According to the three statements included in this 
variable. The first statement was “Halal concept 
guarantee the quality of food”, second “The 
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quality of the Halal food is more important than 
price”, and  “I consume Halal food because of its 
quality”. This finding has supported Riaz and 
Chaudry (2004), where Halal food is specially 
selected and processed to obtain highest 
standards of quality, though quality is often 
impacted to the price, and it is found that 
respondents placed higher importance on the 
quality of food than price. Also Vloreen Nity 
Mathew et al. (2014), Food Quality is the second 
variable that has higher mean score value of his 
research on Acceptance on Halal Food among 
Non-Muslim Consumers in Malaysia. In other 
words, quality of food has more important than 
price, and they are comfortable to pay higher 
price for quality. 

Conclusion  
 The participated respondents for this 
study showed the positive attitudes towards Halal 
food. The finding of this study revealed the useful 
a few reasons, especially for the opportunity for 
the Halal business and Food industry, the positive 
acceptance on Halal food among non-Muslim 
consumers is known and have the intention to 
purchase Halal food. This is a great opportunity for 
Halal food producers to consider the non-Muslim 
consumers as another their target market, this 
target is too huge to be ignored.  
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Abstract 

This project aimed to establishing a model commodity for goat milk production by Thai 
Agricultural Commodity and Food Standard (TACFS.) and hygienic processing of goat milk products 
according to Good Manufacturing Practice (GMP) in Nakhon Si Thammarat province, Thailand.  The 
activities aimed to encourage dairy goat farmers to produce raw goat milk and its product that comply 
with TACFS and GMP.  Dairy goat farmers, manufacturers and entrepreneurs associated with goat milk had 
been technology transferred on processing of hygienic and quality goat milk.  There were 4 groups of dairy 
goat-raising farmer participating in this project: (1) Nakean dairy-meat goat-raising group community 
enterprise, Mueang District (2) Ratchaphruek goat-raising group community enterprise, Sichon District (3) 
Thungsai goat-raising group community enterprise, Sichon District and (4) Khanom new era goat-raising 
group community enterprise, Khanom District.  Most of the goat farmers raised dairy goats with meat 
goats.  Goat milk mostly sold as raw goat milk and pasteurized goat milk packaged in plastic bottles for 
using in consumer and beauty business.  After the technology transfer, the dairy goat farmers have a 
better understanding on hygienic production and processing of goat milk according to GMP.  The 
knowledge gained can be applied to their farms to improve dairy goat management as well as to modify 
pasteurisation process.  As a result, pasteurised goat milk of these community enterprises processes 
hygienic, tastes better, and gains more consumers acceptance.  It can be concluded that dairy goat 
farmers have gain knowledge from this activity, understand about dairy goat farm management according 
to TACFS., and can produce goat milk with hygienically processed.  These resulting in raw and pasteurised 
goat milks with better quality.  The goat milk products can be sold to more consumers in Nakhon Si 
Thammarat.  However, this activity should be carried on to monitor dairy goat farmers as well as to 
provide advices and innovative information on dairy goat farming and processing of goat milk. 
 

Keywords: goat, milk, farm management  
 

Introduction 

Goat milk contributes to the economic 
and nutritional wellbeing of Thai people, 
especially in the southern part of Thailand.  It 
played a very important role in health and 

nutrition of young and elderly people.  Goat milk 
has been known for its beneficial and 
therapeutic effects on the people who have cow 
milk allergy.  These nutritional, health and 
therapeutic benefits enlighten the potentials and 
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values of goat milk and its products.  Goat milk 
can be used to manufacture a wild variety of 
products, including fluid beverage products (low 
fat, fortified, or flavoured milk), fermented 
products such as cheese, yoghurt, frozen 
products such as ice cream or frozen yoghurt, 
butter, condensed/dried products, sweets and 
candies.  In addition, other specialty products 
such as hair, skin care and cosmetic products 
made from goat milk recently have gained a 
further attention.  However, high quality 
products can only be produced from good 
quality goat milk.  The quality milk should have 
the potential to tolerate technological treatment 
and be transformed into a product that satisfies 
the exception of consumers, in terms of 
nutritions, hygienic and sensory attributes.  Taste 
is the main criteria used by consumers to make 
decisions to purchase and consume goat milk 
and its products.  

The use of goat milk as an excellent 
food source if undeniable.  It has beneficial 
effects for health maintenance, physiological 
functions, in the nutrition of children and elderly 
people.  Goat milk can be consumed without 
negative effects by people suffering cow milk 
allergy.  This highlights the marker potential of 
goat milk.  Goat milk should have a neutral and 
appealing flavour.  The most important quality 
standard for goat milk is an acceptable, 
attractive door and taste (Park, 2005).  Goat milk 
has been described by a person who was not a 
goat enthusiast as “strong, smelly, salty or 
sweet” milk.  With such a reputation it was 
almost impossible to persuade anyone to try 
goat milk, even if offered at no cost.  The two 
barriers in marketing goat milk are negative 
public perception of “goat like” flavour and 

seasonal milk production.  The origin of this 
misconception can be traced to the fact that 
goat milk is sometimes obtained in poor sanitary 
conditions and that goat milk products are 
poorly manufactured.  Only a widespread 
teaching of goat milk benefits and good taste 
can transpose this poor reputation.  Without 
reasonable evidence of added value and well 
being of goat milk in human nutrition, it is 
difficult to convince customers to buy goat milk 
since it has a higher price than cow milk 
(Haenlein, 2004).  There are three reasons for 
demand of goat milk.  The first one is home 
consumption, which continue increasing because 
of the growing human population.  The second 
aspect is the connoisseur interest in goat milk 
products, especially cheeses and yoghurt in 
many developed countries.  The third aspect 
derives from a medical purpose, on the affliction 
of people with cow milk allergies and other 
gastrointestinal aliments.  The nevertheless 
fashionably present market for goat milk is the 
cosmetic industry.  Women use goat milk for 
beauty.  This market is increasing very quickly, 
including handmade products such as soap and 
lotion. 

Quality of goat milk can be defined as 
the milk’s potential to tolerate technological 
treatment and become a product that satisfies 
the expectations of consumers, in health terms, 
nutritional value, security (hygiene) and pleasure 
(sensory attributes) (Pirisi, et la., 2007).  There 
can be no quality goat milk products if there are 
no healthy goat for milking, hygienic procedures, 
and good manufacturing practices (GMP).  The 
health of the dairy herd should be of prime 
importance the dairy goat farmers.  A permitting 
challenge for goat milk marketing and its 
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products comes from concern of sanitary 
controls and the need to install quality testing 
and standards.  A good incentive is payment 
based on the quality of the product, both in 
nutritional composition (protein and fat) and 
microbiological conditions (somatic cell count 
and bacterial count). 

Good milking practices are extremely 
important for udder health and production 
efficiency by preventing the losses in milk and 
money after goats develop mastitis.  Cleaning 
udders before milking is obligatory, with special 
attention to end teats, using prepping solutions, 
followed by drying teats with paper towel, 
avoiding residues in milk.  The person in charge 
of milking must be healthy, non-smoking, should 
wash his or her hands thoroughly and dress 
clean clothes.  It is important while milking that 
the first squirt of milk be recollected in a black 
bottom jar, observing abnormalities in milk and 
discarding milk with greater bacterial count, 
keeping milk quality higher.  Performing 
California Mastitis Test (CMT) is desirable.  The 
milking should be fast and peaceful, in order to 
extract all milk.  After milking it is important to 
perform a dipping procedure, submerging the 
tests in a glycerinate iodine solution, and making 
sure that goats do not lie down for 30 - 60 min.  
A good approach is feeding the next diet when 
they come back to the barn after milking.  

Heanlein (2004) elucidated the 
nutritional and health benefits of goat milk in 
relation to a number of medical problems of 
people, where the foremost problem is food 
allergies with cow milk proteins.  Lactoglobulin is 
the major whey protein of cow milk, not found 
in human breast milk and mostly responsible for 
cow milk allergy (Park, 1994).  Although some 

caprine milk proteins have immunological cross 
reactivity with cow milk proteins, infants suffering 
from cow milk allergy symptoms were reported 
cured by goat milk therapy.  According to Park 
(1994), Saif, et al. (2004) and Park and Haenlein 
(2007) goat milk differs from cow or human milk 
in its higher digestibility, distinct alkalinity, higher 
buffering capacity, and therapeutic values in 
madeline and human nutrition.  Goat milk 
proteins are digested more readily and their 
amino acids absorbed more efficiently than 
amino acids of cow milk (Jenness, 1980).  The 
higher digestibility of goat milk compared to cow 
milk due to its natural homogenisation.  The fat 
globules of goat milk are smaller, having greater 
surface area, and lipase in the gut are 
supposedly able to attack the lipids faster.  The 
higher protein, non-protein N and phosphate in 
goat milk give it greater buffering capacity 
compared to cow milk.  Some physicochemical 
properties of goat milk such as smaller fat 
globules, higher percent of short and medium-
chain fatty acids, and softer curd formation of its 
proteins are advantageous for higher digestibility 
and healthier lipid metabolism relative to cow 
milk (Park, 1994).  Goat milk was called a 
functional food, because of its nutritional value 
and health maintenance properties, reduction of 
chronic diseases risks, and modification of 
physiologic functions in a positive way. 

Goat milk is whiter compared to cow 
milk, which is yellowish because of the presence 
of carotene.  Goat milk may have a stronger 
flavour than cow milk, due to short-chain fatty 
acids as a result of improper handling.  Goat milk 
is slightly alkaline in nature while cow milk is 
slightly acid.  Besides, goat milk has higher 
proportions of short-chain fatty acids such as 
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caproic, caprylic and caprice acids than sheep 
milk. Lowenstein et al. (1980) found that the 
sensory evaluation of a slightly salty flavour of 
goat milk is due to slightly lower lactose and 
greater chloride contents of goat milk as 
compared to cow milk.  This is not a problem 
for regular consumers. 

This research was aim to investigate the 
quality of goat milk and its product according to 
TACFS.  The dairy goat farmers was technology 
transfer on goat milk farm management and 
GMP production of pasteurised goat milk.  The 
dairy goat milk farm was evaluated according to 
TACFS and GMP both before and after 
technology transfer. 
 

Objective  

1. To study the physicochemical and 
microbiological properties of goat milk produced 
in Nakhon Si Thammarat province before and 
after TACFS and GMP technology transfer 

2. To establishing a model commodity for 
goat milk production by TACFS. and GMP in 
Nakhon Si Thammarat. 
 

Methodology 

1. Materials 
Samples of raw goat milk were 

collected from small-scale dairy farms with 
mixed-breed goats in three municipalities 
(Muang, Sichon, Kanom) of Nakhon Si 
Thammarat Province.  Samples were collected in 
triplicate.  Samples were stored at 4 � until 
further study. 

2. Chemical analysis 
The goat milk samples were analysed 

for total solids, protein, fat and ash contents 
using standard Association of Official Analytical 
Chemists procedures (AOAC, 2002).  Total solids 

content was determined by forced air oven 
drying.  Protein content was assayed by Kjeldahl 
method using a conversion factor of 6.38.  Fat 
content was determined by Soxhlet method.  
Ash content was measured by dry-bashing using 
a muffle furnace.  The content of carbohydrate 
was determined by the different of total solids 
minus other solid components as described by 
Guzman-Gonzalez, Morais, Ramos and Amigo 
(1999). 

3. Microbiology analysis 
In microbiological analysis for total 

bacteria, yeast and mold counts, 0.1 mL aliquots 
of goat milk and dilutions (10-1 to 10-8) were 
transferred to plates with a specific medium, 
plate count agar (PCA).  The plates were 
incubated at 37� for 72 - 96 h in aerobic 
conditions. 
 

Results 

1. Dairy goat farm management  
There was 4 dairy goat farms in Nakhon 

Sithammarat province, namely Nakein, 
Ratchapruk, Tungsai and Kanom new era goat 
raising groups.  The goat farms were small with 
approximately 20 - 80 dairy goats.  The dairy 
goats were raised with meat goats under 
inorganic conditions.  Before technology transfer 
on dairy goat farm manage and Good 
Manufacturing Practice (GMP), the dairy goat farm 
management was not in a good condition 
resulted in the raw goat milk with unhygienic 
characteristics.  The goat yield about 1.5 - 2.0 
litre milk a day.  All the dairy goat farmer do 
milking once a day, early in the morning around 
5 a.m.  After milking, the milk was pass through 
muslin cloth and then go through pasteurisation 
process using domestic batch pasteurisation 
method.  The pasteurised goat milk was packed 
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in 200 mL plastic bottle containers.  The 
pasteurisation process was not hygienic as 
mention in GMP of pasteurised milk.  The dairy 
goat farmers had little knowledge on Thai 
Agricultural Commodity and Food Standard 
(TACFS.) and GMP.  The building and facility for 
pasteurisation are not suitable nor hygienic 
enough.  The raw goat milk was not undergone 
quality control check.  This is not a proper 
manner for goat milk pasteurised process.  The 
raw goat milk should at least test for mastitis 
and antibiotic residue before pasteurisation.  The 
pasteurisation process composed of filtration 
trough muslin cloth, bring to pasteurised 
temperature, approximately 70 � for 5 min, 
cooled to 40 � using tap water, and finally 
packed in plastic container.  The containers were 
not sanitising before use which is not comply 
with GMP standard.  The pasteurised goat milk 
were keep in refrigeration at < 8 � or put in a 
deep freezer at -20 � depending on the selling 
condition.  If the pasteurised product was sold 
for the faraway consumers, it will put in a deep 
freezer to stop any biological and chemical 
reactions.  The pasteurised product was sold 
within Nakhon Si Thammarat province and have 
a shelf life of approximately one week.  The 
physicochemical and microbiological properties 
of raw and pasteurised goat milk from different 
dairy goat farms are shown in Tables 1 and 2.  
The results shown that most of raw goat milk 
are comply with the Thailand’s standard.  Apart 
from the farm management and processing 
condition, the dairy goat farmers always have a 
problem with the over-demand goat milk during 
September - November.  They still did not find 
out the proper way to manage this persisting 
problem.  The over-demanded goat milks were 

put in the deep freezer at -20 � waiting for 
further processing.  However, the farmer noticed 
that the goat milk had undergone some 
physicochemical changes as they will coagulate 
under heating condition and also the pasteurised 
milk did not taste fresh.  At present, the dairy 
goat farmers use the over-demand goat milk to 
make goat milk soap, lotion and some bakery 
products. 

2. Distribution of pasteurised goat milk 
The pasteurised goat milk was directly 

deliver to the consumer household and local 
commercial store using the ice cooler during 
transportation.  The milk was keep in the 
refrigerator at the temperature of < 8 � or put 
in the ice bath during the selling period.  The 
pasteurised goat milk has the shelf life of 
approximately 7 days as indicated on its label.  
However, the fat layer was appeared at the top 
of the milk on the second day after 
manufacturing date.  This is unavoidable 
phenomena as the goat milk did not undergone 
homogenisation.  This characteristic was not 
accepted by some consumers as they thought 
that the milk was not in a good condition and 
should not be consumed.  This also gave a big 
problem for pasteurised goat milk producers as 
they cannot sell those milk and have to get to 
milk back from the commercial store.  These 
milks were then sold at the lower price for 
beauty business or being used to feed the baby 
goats.  This cause a huge lose in economic of 
goat milk producer.  Some goat milk producer 
solved this problem by gave the information 
about the characteristics of pasteurised goat milk 
to the perspective customer.  However, there 
were some consumers who still refuse to buy 
the pasteurised goat milk because of the fat 
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layer at the top of the bottle.  Other goat milk 
producer minimised this problem by producing 
the pasteurised milk by pre-order.  The goat milk 
fat globules were smaller than those of cow’s 
milk resulted in easily auto-oxidation of milk fat.  
It was found in our research that the pasteurised 
goat milk got the off-flavour on the fifth day 
after manufacturing date and the consumer can 
easily detect that characteristics.  This 
characteristic is differ from that of cow’s milk.  
The dairy goat farmers also found that it was 

quite difficult to sell the pasteurised goat milk to 
the customer as the consumer had a bad image 
of goat milk.  In addition, the pasteurised goat 
milk was costly compared to cow’s milk.  The 
quality of pasteurised goat milk produced in 
Nakhon Si Thammarat province were presented 
in Table 2.  It was found that all the pasteurised 
goat milk were complied with Thailand’s 
standard.  However, all the pasteurised milk 
produced were not get the certificate from 
Thailand Food and Drug Administration.  

 

Table 1  Quality of raw goats’ milks before technology transfer (mean ± standard deviation, n = 20) 

Component Standard Nakian Ratchapruk Tungsai Kanom  

Physical      

   Appearance white white white white white 

   Organoleptic natural natural natural natural natural 

   Density (20�) > 1.028 1.029 1.028 1.028 1.028 

   68% Alocohol test Negative Negative Negative Negative Negative 

   Clot-on-boiling test Negative Negative Negative Negative Negative 

Chemical      

   pH 6.5 - 6.8 6.21 ± 0.06 6.37 ± 0.19 6.70 ± 0.20 6.58 ± 0.00 

   Acidity 0.20 0.21 ± 0.02 0.24 ± 0.07 0.24 ± 0.01 0.23 ± 0.00 

   Fat 3.25 - 3.50 4.19 ± 0.50 4.21 ± 0.82 3.60 ± 0.10 3.78 ± 0.20 

   Total solids 11.7 - 12.0 13.98 ± 0.78 14.01 ± 0.82 12.56 ± 0.56 12.44 ± 0.04 

Microbial      

   Resazurin test > 4.5 4.5 4.5 4.5 4.5 

   Total bacteria (CFU/g) 105 -1 x 105 1.9 x 104 6.6. x 105 8.8 x 104 1.2 x 105 
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Table 2 Physicochemical and microbial properties of pasteurised goat milk before technology transfer 
(mean ± standard deviation, n = 20) 

Characteristics Standard Nakian Ratchaprek 

Physical    

 Apperance White White White 

 Organoleptic  Natural natural natural 

Chemical    

 pH 6.5 - 6.8 6.23 ± 0.07 6.33 ± 0.14 

 Acidity 0.20 0.23 ± 0.04 0.20 ± 0.04 

 Fat (%) 3.25 - 5.5 4.20 ± 0.09 4.03 ± 0.05 

 Total solids 11.7 - 12.0 13.77 ± 0.43 13.98 ± 0.32 

Microbial    

 Total bacteria (CFU/g) < 104 3.9 x 103 4.4 x 103 

 
After the technology transfer, the dairy 

goat farmer utilised the gained knowledge to 
improve the building and facility of 
pasteurisation.  This resulted in more hygienic 
pasteurised process.  Some dairy goat farmers 
also have improved the milking process by using 
the cleaning agent to clean the udder before 
and after the milking process.  The mastitis test 
and raw goat milk quality check were also 
performed.  The goat milk was then transferred 
to the pasteurised area in a sealed clean 
container and filtrate trough a muslin cloth to 
eliminate any foreign materials.  The milk was 
then use for manufacturing pasteurised goat milk 
in a batch pasteuriser.  The pasteurised 

temperature was 72 � for 3 min to ensure that 
all pathogen was destroyed.  The pasteurised 
milk was then packed in clean plastic container 
and keep at 8 � for further distribution.  After 
technology transfer, the quality of pasteurised 
goat milk product was complied with TACFS and 
GMP.  The dairy goat farmers have relized the 
important of goat milk production that comply 
with GMP.  The selling of pasteurised goat milk 
also increased as the quality of product 
increased.  The physicochemical and microbial 
properties of raw goat milk and pasteurised goat 
milk after technology transfer are presented in 
Tables 3 and 4. 
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Table 3  Quality of raw goats’ milks after technology transfer (mean ± standard deviation, n = 20) 

Characteristics Standard Nakian Ratchapruk Tungsai 

Physical properties     

   Appearance white white white white 

   Organoleptic natural natural natural natural 

   Density (20�) > 1.028 1.029 1.028 1.031 

   68% Alocohol test Negative Negative Negative Negative 

   Clot-on-boiling test Negative Negative Negative Negative 

Chemical properties     

   pH 6.5 - 6.8 6.73 ± 0.11 6.66 ± 0.05 6.82 ± 0.01 

   Acidity 0.20 0.18 ± 0.01 0.19 ± 0.01 0.22 ± 0.01 

   Protein (%) 3.1 - 3.4 3.44 4.41 3.96 

   Fat (%) 3.25 - 3.50 4.01 ± 0.01 5.25 ± 0.07 5.40 ± 0.26 

   Total solids (%) 11.7 - 12.0 12.46 ± 0.10 14.36 ± 0.10 13.64 ± 0.19 

Microbial properties     

   Resazurin test > 4.5 4.5 4.5 4.5 

   Total bacteria (CFU/g) 105 -1 x 105 1.9 x 104 1.1 x 104 7.7 x 103 

   Coliform bacteria (CFU/g) < 103 1.4 x 10 4.2 x 10 4.3 x 10 

 
Table 4 Physicochemical and microbial properties of pasteurised goat milk before technology transfer 

(mean ± standard deviation, n = 20) 

Characteristics Standard Nakian Ratchaprek 

Physical    

   Apperance White White White 

   Organoleptic  Natural natural natural 

Chemical    
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Characteristics Standard Nakian Ratchaprek 

   pH 6.5 - 6.8 6.62 ± 0.16 6.78 ± 0.014 

   Acidity 0.20 0.18 ± 0.01 0.19 ± 0.014 

   Protein 3.1 - 3.4 4.83 4.41 

   Fat (%) 3.25 - 5.5 4.08 ± 0.02 5.00 ± 0.445 

   Total solids 11.7 - 12.0 12.87 ± 0.34 14.02 ± 0.032 

Microbial    

   Total bacteria (CFU/g) < 104 5.8 x 103 6.1 x 103 

   Coliform bacteria (CFU/g) < 102 9.0 1.2 x 10 
 

Discussion and conclusion 

Goat played an important role in human 
nutrition and wellbeing.  Goat and its products 
can provide producers with a good farm revenue 
and economic viability.  Goat milk can be 
manufactured for specialty products in the farm 
and commercial processing plants, depending on 
facilities and market organisation.  Goat milk and 
its processed products are greatly useful as 
functional foods, maintaining nourishment and 
health for young and elderly, especially those 
who have cow milk allergy.  Goat milk also has a 
great potential in expanding its horizon into 
beauty, skin care and cosmetic markets.  The 
success of the goat milk industry will be virtually 
dependant on the establishment of high-
producing dairy goat herds, production of high 
quality milk, improved and carefully controlled 
product manufacturing, packaging, storage and 
distribution techniques.  The production of 
quality goat milk through professional breeding 
programs can be rewarding, profitable, pleasant 
and successful. 
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Abstract 

Cassava chip is claimed as low quality and limit used at 20% for weaned pig. But recent research 
reported several cassava advantages, not only low price but health concerned. So, limitation used of cassava 
must be reproved. This study aimed to use cassava chip as sole energy source compared to broken rice and 
corn on growth performance of ninety-six crossbreed (Large White x Landrace x Duroc) weanling piglets. Three 
diets were equal nutritive values, formulated to reach NRC (1998) requirement by adding soy bean meal, fish 
meal, DL-methionine, lysine, skimmed milk and rice bran oil. All ingredients were prime grade, 1 mm. ground, 
mixed and hard stream pellet. At 0-14 days after weaning, pigs fed 45% cassava and 54% broken rice diets had 
significantly  higher feed intake (P<0.05), higher 14 day body weight, growth rate and FCR (P<0.01) compared to 
pigs fed 52% corn diet. Afterward the performance and digesta pH in all digestive tracts were not significance. 
Hence, this study confirmed that under corrected condition, cassava chip can be used as sole energy source for 
weaned pigs up to 45%.  
 

Key Words : cassava, DL-Methionine, weaned pig 
 

Introduction 

Cassava (Manihot esculenta) has high 
energy used as a replacement for maize (cereals) 
in animal feed. However, the use of cassava 
poses a number of problems. Fresh cassava 
contains a cyanogenic glucoside, linamarin which 
is toxic to animals. In small doses, cyanide is 
detoxified to thiocyanate by means of rhodanase 
enzyme, making use of methionine as the 
sulphur donor. So, methionine becomes the first 
limiting factor in cassava feeds. Most of the 
cyanide can be eliminated by crushing or 
fermentation followed by heating. The 
detoxification product thiocyanate is a potent 
goitrogen. Moreover, the sugars in cassava may 
react with the alpha amino group of lysine in a 

Maillard reaction thereby making it unavailable. 
Therefore lysine become the second limiting 
amino acid. During the drying process on the 
floor, the chips could be infected by micro-
organisms such as Aspergillus niger. Besides, 
cassava contains very little protein, high fiber 
and ash which considered as a poor quality 
ingredient and a good supplementary source of 
protein is needed. Soya bean is the most 
common used as protein source and fish meal is 
the best protein source for cassava feed ration 
(Ole, 1978). Supplementation with synthetic 
lysine and methionine was recommended to 
improve feed quality and stream pelleting was 
also proved to improve starch quality and widely 
used for growing pigs. But for weanling pigs high 
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level of cassava feed ration was still not 
common used. Therefore, cassava has been 
suggested to be used only 20 % in weaned pig 
diet for decades. 

But Uthai, (2002 and 2015) reviewed 
recent experiments and reported several 
advantages of cassava over cereals such as 
highly digestible starch due to soft starch as it 
80% amylopectin.  Cassava can be totally 
substituted for corn and broken rice in animal 
diets without any adverse effects on 
performance or carcass quality of animals. 
Cassava has health improvement effects due to 
higher population of non-pathogenic bacteria 
and yeast, more acidic pH resulted in lower 
population of pathogenic bacteria in the 
digestive tract. The higher percentage of butyric 
acid in cecum of pig fed cassava found with an 
proliferation increasing of intestinal mucosal 
cells which resulted in better nutrient absorption 
and disease protection. Besides, cassava feed 
can increase activity of glutathione peroxidase, 
an antioxidant, increasing blood lymphocytes or 
improving immunity development and diseases 
resistant to animal. This advantage gave high 
economic values to farmers from cost reducing 
from medication and mortality reduction. 
Cassava feed is good to environment by reducing 
fetish manure smell of flies in the farm. 
Therefore, cassava can be a high potential 
ingredient for the antibiotic-free pork production 
system. 

As for price concern, in some situation 
corn and broken rice can be too expensive for 
pig feed and cassava is become more interesting. 
The recommend limitation level of cassava for 
20% in weaned pigs diet must be challenged 
and properly repeated proved. Therefore, this 

experiment is aimed to formulating a maximum 
use of cassava in weaned pig diet compared to 
the most common ingredient of the tropic, 
broken rice and of the world, corn. The cassava 
diet formulated by using as sole energy source 
and correcting all means of cassava limitation by 
using premium grade of cassava chip, adding DL-
methionine, lysine and vegetable oil and 
processing by stream pelleting machine.  
 

Methodology 

Management: 

The research was completely randomize 
designed with 3 treatments, 6 replications (pens) 
with 4 pigs each. Using 96 weanling pigs (Large 
white x Landrace x Duroc) from the same 
excellent farm. They were transferred to the 
experimental units on the weaned day and be 
randomly divided into 18 pens, 4 pigs each. Pigs 
were weighted and individually data were 
recorded. Adjusting weight, sex and health 
condition of pigs to be equally in all pens before 
randomly gave the treatment to each pen. 

All pigs were kept on a concrete floor 
(1.0 m x 2.5 m). All pens were in the same house 
equipped with evaporative cooling system. Every 
pigs received the same vaccination and routine 
treatment according to commercial practice. 
Experimental feeds and water were offered ad 

libitum through 4 weeks of experimental period.  
 

Experimental diets: 

3 experimental diets composed of sole 
energy source either cassava chip (45%), broken 
rice (54.18%) or corn (52.8%) added with 
soybean meal, skimmed milk and fish meal as 
protein source and rice bran oil for palatability 
and pellet quality. Diets were adjusted to have 
the same nutritive values, mixed from the same 
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batch of ingredients at the same factory in the 
same day to get the lowest random effect on 
the feeds quality. All feed rations were 
formulated to reach all nutrient requirement 
recommended by NRC (1998) and Uthai (2002) 
suggestion : such as using premium grade 
cassava chips, adding DL-Methionine,  lysine and 
oil include steam pelleting to maximize thee ิ 
feed quality. Calculated nutritive values of the 3 
diets were 3,400 ME (kcal/kg), 20.22% crude 
protein, 1.40 % Lysine and  0.840 % Meth.+ 
Cysteine.  

Premium grade cassava and all ingredients 
were ground through a 1-mm screen disc grinder 
and subsequently sampling for chemical 
composition analysis. All ingredients and diets 
were analyzed for protein, fat, calcium, moisture, 
and total phosphorus according to AOAC (2000).  
The analyzed nutritive values of ingredients were 
used to calculating for the experimental diets.  
 

Table 1 Composition of the sole energy source 
diets. 

Ingredient 
 (%DM) 

Cassava Broken 
rice 

Corn 

Cassava chip 45.00 - - 
Broken rice - 54.18 - 
Corn - - 52.80 
Soybean meal 

 44% CP 
24.00 17.11 16.70 

Full fat soy bean meal 10.00 10.00 10.00 
Skim milked 33% CP 10.00 10.00 10.00 
Fish meal 60% CP 2.00 2.00 2.00 
Rice bran oil 5.64 2.90 4.74 
Dicalciumphosphate P21 1.68 1.74 1.55 
L-Lysine 0.191 0.299 0.337 
DL-Methionine 0.211 0.165 0.164 
L-Threonine 0.048 0.047 0.048 
CaCO3 0.650 0.980 1.070 
Salt 0.335 0.334 0.337 
Premix 0.25 0.25 0.25 

Ingredient 
 (%DM) 

Cassava Broken 
rice 

Corn 

Total 100 100 100 
ME (kcal/kg) 3,402 3,402 3,400 
% CP 20.22 20.23 20.22 
% Lysine 1.400 1.400 1.400 
% Methionine 0.549 0.557 0.590 
% Methionine+Cysteine 0.840 0.840 0.840 
% Treonine 0.860 0.860 0.860 
% Tryptophane 0.268 0.264 0.250 
 

Growth performance measurements 

Pigs in each pen were weighted in batch 
at initial day of experiment and then at day 14 
and 28. Feed added and residual were recorded 
in the evening everyday for determination of 
feed intake and feed conversion rate. All pens 
were checked daily for pig health and mortality. 
The day and weight of dead pigs were included 
in the calculation. Growth performance variables 
were determined as weight gain (WG), feed 
intake (FI), Average daily growth (ADG) and feed 
conversion rate (FCR), for 1-14, 14-28 and 1 to 28 
days. Methionine intake (MI) was calculated from 
feed intake multiply by metionine content. At 
the end of the trial, 18 piglets were killed and 
digesta pH in each part of digestive system were 
determined 
 

Statistical analysis 

This experiment was a completely 
randomized design (CRD) with 6 replications. 
Data were analyzed by GLM procedure of 
program SAS version 9.1.3 Service Pack 4 XP_Pro 
Platfrom using CRD model. 

 

Yij = µ + Di +eij 
 

When; Yij is the observed response, Di is diets 
effect, and eij is experimental error.  
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Significant difference among the mean of groups 
were separated by Duncan’s new multiple range 
test significant difference test at a 5% or 1% 
probability level. 
 

Results 

During 0-14 days after weaning, weaned 
pigs fed cassava or broken rice diets had 
significantly  higher feed intake (P<0.05) and 
reflecting to higher weight at 14 day (P<0.01), 
better growth rate and FCR (P<0.01) compared 
to pigs fed corn diet (Table 2).  

The effects of diets were not significant 
on growth performance during 14 - 28 and 0 - 28 
day of experiment as shown in Table 3. The 
body weight at 28 days, body weight gain, feed 
intake, average daily gain, FCR and methionine 
intake during 14-28 days after weaning of pigs 
were not significantly difference (P>0.05). Results 
showed that pigs fed cassava broken rice and 
corn as sole energy source diets were no 
difference for any of the growth performance 
parameters (P>0.05). 
 

Table 2 growth performance of weaned pigs fed 
sole energy source diets at 0–14 days. 

Cassava Broken rice Corn P 

BWd0 (kg) 7.00±0.0 7.00±0.0 7.00±0.1 0.93 

BWd14 (kg) 12.53±0.2A 12.14±0.2A 11.19±0.1B <0.01 
WG. (kg) 5.52 ± 0.2A 5.14 ± 0.2A 4.19±0.1B <0.01 
FI (g/d) 458 ± 18.6a 448 ± 13.4a 386 ± 13.5.b <0.05 

ADG (g/d) 394 ± 14.2A 367± 15.8A 299±7.1B <0.01 

FCR 1.16±0.01A 1.22±0.02A 1.29±0.08B <0.01 
M I (g/d) 2.51 ± 0.25 2.49 ± 0.18 2.28±0.20 0.14 

A,B,C Means with different superscripts in the same row are 
difference at P<0.01 

a,b,c    Means with different superscripts in the same row 
are difference at P<0.05 

 

Table 3 growth performance of weaned pigs fed 
the sole energy source diets at 14 – 28 
and 0-28 days. 

Items 
Cassava Broken 

rice 
Corn P 

BW d28 (kg) 19.1±1.2 18.2 ± 0.8 18.8 ± 0.4 0.74 

WG14-28 (kg) 6.61 ± 1.1 6.16 ± 0.8 7.57 ± 0.4 0.48 

FI 14-28 (g/d) 614± 26 586 ± 25 559 ± 16 0.26 

ADG14-28 
(kg/d) 

291 ± 26 294 ± 24 318 ± 10 0.62 

FCR14-28 1.33 ± 0.0 1.32 ± 0.0 1.29 ± 0.1 0.84 

MI14-28 (g/d) 19.14 ±1.2 18.2± 0.8 18.8 ± 0.4 0.74 

WG 0-28 (kg) 12.1 ± 1.2 11.3 ± 0.7 11.8 ± 0.4 0.75 

FI 0-28 (g/d) 560 ± 48 504 ± 29 577 ± 14 0.75 

ADG0-28 (g/d) 433 ± 41 375 ± 40 420 ± 14 0.47 

FCR 0-28 1.30± 0.0 1.31±0.1 1.38± 0.0 0.30 

MI 0-28 (g/d) 3.07 ± 0.6 2.80 ± 0.4 3.40 ± 0.2 0.10 

 

Digesta pH in every parts of alimentary 
tract of piglet fed cassava, broken rice and corn 
were not significantly difference (P>0.05). Only 
digesta pH in jejunum that trend to be slightly 
higher in cassava diet pigs (P=0.09) than broken 
rice and corn diets.  
 

Table 4 pH in alimentary tract of piglet fed sole 
energy source 

pH Cassava Broken 
rice 

Corn P 

stomach 3.07±1.2 3.44±1.1 4.23±1.3 0.30 
duodenum 5.46±0.8 5.65±0.5 5.77±0.4 0.77 
jejunum 6.96±0.3 6.18±0.7 6.23±0.5 0.09t 
ileum 6.71±0.5 6.96±0.4 6.80±0.3 0.70 
cecum 6.33±0.3 6.28±0.4 6.08±0.5 0.63 
colon 6.28±0.3 6.23±0.3 5.97±0.4 0.41 
rectum 6.32±0.3 6.44±0.4 5.95±0.4 0.20 
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Discussion and Conclusions 

The first 14 days, pigs fed cassava and 
broken rice diets had higher feed intake, weigh 
gain ADG and lower FCR than pigs fed corn diets. 
However, there was no significant difference 
between pigs the fed cassava diet and pigs fed 
the broken rice diet. And at 28 days, pigs either 
fed cassava, broken rice or corn have no 
difference performance. These result of better 
broken rice diet than corn diet is consistent to 
Mateos et al. (2006) who observed that the 
inclusion of rice substitution of corn increased 
feed intake and ADG of pigs and agreed with 
Dritz et al., (1994); Hongtragul et al., (1998). 
Amornthewaphat and Attamangkune. (2008) who 
reported that offering broken rice diets showed 
improved growth performance in pigs.  

In Thailand, broken rice is widely used in 
nursery pig diet and always leads to better 
growth performance compared to corn or other 
carbohydrate sources. The current experiments 
also confirmed this observation and suggested 
that cassava chip can be used as good as broken 
rice. Weaned pigs had highest feed intake in the 
first two week which conflict to the former 
believe that cassava chip is not palatable (Oke, 
1978)  but this finding support the report of 
Gomez and Valdivieso (1983) showing baby pig 
preferred to high cassava meal diet by free 
choice method.  

The superior of cassava diet over corn but 
equal to broken rice is consisted with 
Chalorklang et al. (2000a) report, the pigs on 
cassava diet had similar average daily weight gain 
and feed conversion ratio as those on the 
broken rice diet. The reason that cassava 
performed well in early weaned piglet due to 
the higher digestibility of starch (Chalorklang et 

al. 2000a), improving immunological system and 
produces minimum scouring and unfavorable 
health of the animal (Uttarak, 2008). Even 
though this experiment test only digesta pH in 
every part of digestive tract and most measured 
pH were not significant but the digesta pH at 
jejunum of 28 days weaned pig fed cassava 
trend to be slightly higher than pigs fed broken 
rice and corn diets (6.96, ±0.28, 6.18±0.68, 
6.23±0.45: P=0.09). This may indicated the lower 
undigested starch left over to jejunum which 
confirmed the high digestibility of cassava starch. 

About the pelleting effect, Pulmar (2014) 
used the same feed formulations as this 
experiment but not pelleting. Results showed no 
performance difference in the first 5 weeks on 
pigs fed either broken rice, cassava or corn while 
this experiment showed superior performance of 
cassava to corn. This difference result in two 
experiments in the early weaned pigs indicated 
the effect of stream pelleting on cassava diet 
increase the palatability and performance in 14 
days pigs.  

In conclusion, Even though itself has 
nutritionally inferior but to obtain the full 
advantage from cassava chip either high 
digestible starch, low price and immunological 
improvement is possible. Feed formulator must 
highly concerned on quality of cassava chip, 
adjusting DL-methionine and lysine level and 
steam pelleting the cassava diet. Hence, results 
from this study suggest that cassava chip can be 
used as sole energy source as broken rice up to 
45% in weaned pig diet. Beside, futher reseach 
should pay attention on substituting DL-
methionine with organic source in cassava diet 
for sustainable organic pig farming.  
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Abstract 

The objective of the present study was to determine the efficacy of two Thai clay toxin binders to 
ameliorate the adverse effects of mycotoxins contaminated in Cherry Valley ducks.A total of 210, 7-d-old 
ducks were randomly allocated to 5 treatments: 1) basal diet; 2) mycotoxin contaminated diet (MD), with 
contaminated corn (total AF = 70.42 ppb and total FUM = 580 ppb); 3) MD + 0.1% HSCAS; 4) MD + 0.2% 
Thai clay bentonite (TB); and 5) MD + 0.2% Thai clay diatomite (TD). There were 3 replications of 14 birds 
each. At 42 d, the study showed that MD, decrease productive performance and adverse effects to blood 
hematology and serum biochemistry parameters. Supplementation with 0.1% HSCAS, 0.2%TB and 0.2%TD 
ameliorate the adverse effects induced by MD. However, 0.1%HSCAS almost completely ameliorated the 
adverse effects.  
 

Key words: toxin binders, mycotoxins, ducks 
 

Introduction 

Mycotoxins are secondary metabolites 
produced by micro-fungi that are capable of 
causing disease and death in humans and other 
animals.A survey conducted by Biomin suggested 
that more than one-third of grains are 
contaminated with mycotoxin in the Asia-Pacific 
region (Binder et al., 2007).Approaches to 
counteracting the toxic effects of mycotoxins 
include physical, chemical, nutritional, or 
biological approaches, among which adsorbents 
or toxin binders have been reported as effective 
in preventing the detrimental effects of 
mycotoxins. 

Several reportsin vivo have shown that 
adsorbents, hydrate sodium calcium aluminosilicate 
(HSCAS), bentonite and zeolite have shown 

considerable promise in preventing aflatoxicosis 
(Neeff et al., 2013). Several in vitro studies have 
shown that various adsorbents, such as 
bentonite, zeolites, and phyllosilicates shown 
binding mycotoxins (Girish and Devegowda, 
2006). Thai clay bentonite from Lopburi province 
is capable of binding Aflatoxin B1 (Tengjaroenkul 
et al., 2013). The diatomite, in tested laboratory 
conditions the best mineral adsorbent was 
shown to be diatomite because it binded in vitro 
five (aflatoxin (AF), ochratoxin (OTA), deoxynivalenol 
(DON), zearalenone (ZON), and T-2 toxin(T-2)) out of 
six tested mycotoxins (Bočarov-Stančić et al., 2011).  

However, reports in vivo study comparing 
on efficacy of Thai clay bentonite, Thai clay 
diatomite and commercial zeolite toxin binders 
forameliorates the toxic effects of mycotoxins 
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have been limited.  Thus, the purpose of the 
present study was to determine the efficacy of 
two Thai clay toxin binders to ameliorate the 
adverse effects of natural mycotoxins contaminated 
corn in diet of Cherry Valley ducks. 
 

Materials and Methods  

Birds, Diets and Experimental design 

A total of 210,7-d-old Cherry Valley 
duckswere weighed and distributed randomly 
allocated to five treatments for a 42 d feeding 
trial, including starter phase (7-21 d) and grower 
phase (21-42 d). Experimental diet, the corn-
soybean meal based basal diet (mash form) was 
formulated to meet the nutritional requirements 
of ducks from hatch to 6 weeks as 
recommended by NRC (1994) (table 1.). Each 
treatment had three replicate pens with 14 birds 
per pen. Treatments were provided as follows: 
1) basal diet (control group), without 
contaminated corn; 2) Mycotoxin contaminated 
diet (MD), with contaminated corn(total aflatoxins 
(B1, B2) = 70.42 ppb and total fumonisins (B1, B2) = 
580 ppb ); 3) MD + 0.1% commercial zeolite toxin 
binderhydrated sodium calcium aluminosilicate 
(HSCAS) (ALCA Co., LTD. Bangkok, Thailand);4) MD 
+ 0.2% Thai clay bentonite (TB) (collected from 
Lumphunprovince); and 5) MD + 0.2% Thai clay 
diatomite (TD) (collected from Lopburiprovince). 
Overheard lighting was provided continuously for 
the entire period of the experiment. Birds were 
feed and waterad libitum throughout the entire 
experiment. 
 

Analysis of dietary mycotoxins 

The concentrations of mycotoxin 
contaminated in corn maize and diets were 
determined the levels of total Aflatoxin (AF) by 
HPLC (In-house method based on AOAC, 2005) 

and determined the Fumonisins (FUM) levels by 
the Ridascreen® Fast Fumonisin test kit (ELISA 
test kit by R-Biopharm AG, Germany). Upon 
analysis, the mycotoxins contaminated corn 
contained total AF, 70.42 ppb and total FUM, 
580.10 ppb and mycotoxins contaminated diet 
contained total AF, 35.78-39.62 ppb and total 
FUM, 286.46-326.40 ppb. The normal corn 
contained total AF, 2.20 ppb and total FUM, 91 
ppb. 
Productive performance parameters 

The ducks were daily examined and 
recorded for clinical signs and mortality rate. 
Ducks were weighed individually at 42 d of age 
after 12 hours of starvation, and feed intake of 
the ducks in each replication was recorded and 
calculated to determine body weight gain (BWG), 
average daily gain (ADG), average daily feed 
intake (ADFI), feed consumption ratio (FCR), 
survival rate (SVR) and coefficient of variation of 
body weight (CVBW). 
Blood parameters and serum biochemical 

analysis 

At 42 day of age, 4 ml of blood sample 
from 9 birds (3 birds per replication) from each 
treatment by puncturing the wing vein for 
analysis of blood hematology and serum 
biochemistry. For blood hematological study, the 
blood samples were analyzed parameters including 
pack cell volume (PCV) and hemoglobin (Hb) 
concentration. For serum biochemical study, the 
serum samples were analyzed several parameters 
including alanine aminotransferase (ALT), 
aspartateaminotransferase (AST), and alkaline 
phosphatase (ALP). 
Organ morphology 

 At 42 day of age, 6 birds (2 birds per 
replication) in each treatment were humanely 
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euthanized. Weights of liver, kidney, spleen, and 
heart were recorded. The weights were adjusted 
to 100 g of live body weight (g/ 100 g of BW) and 
means were calculated. 
Statistical analysis 

Statistical analyzes were performed using 
Proc. GLM (SAS, 1998). The differences in means 
were compared using Duncan’s multiple range 
test (DMRT). Statements of statistical significance 
were based on P < 0.05. 
 

Results 

Productive performance 

 Productive performance data of 
parameters are presented in Table 2. At 42 d, in 
mycotoxins (AF and FUM) contaminated diet (MD) 
alone showed adverse effects of mycotoxins on 
BWG, ADG, ADFI, FCR, CVBW, and SVR (P< 0.05) 
when compared with control diet. In all toxin 
binders (T3 to T5), HSCAS, TB, and TD 
supplementation in MD, showed ameliorate the 
adverse effects of mycotoxins on ADG, FCR, ADFI, 
CVBW, and SVR (P<0.05) when compared with 
MD alone. However, when compared with control 
diet, all the toxin binders were not complete 
ameliorate the adverse effect of mycotoxins on 
BWG, ADG, ADFI, and FCR to the same level with 
control diet. Expect, level of CVBW, all toxin binders 
showed improve to same level of control diet. 
Organ morphology 

 Organ morphological, data of parameters 
are presented in Table 3. At 42 d, in MD showed 
adverse effect of mycotoxins on decreased relative 
organ weight of liver (P< 0.05), and increased 
relative organ weight of heart and kidney of the 
ducks (P< 0.05) when compared with control 
diet. However, MD no adverse effect on relative 
organ weight of spleen (P > 0.05). In all toxin 

binders, founded that 0.1% HSCAS, 0.2% TB and 
0.2% TD supplementation in MD, showed improved 
by decreased relative organ weight of heart (P< 
0.05), 0.2% HSCAS and 0.25%TB showed increased 
relative organ weight of liver (P< 0.05). However, 
supplementation in MD showed improved by 
increased relative organ weight of liver to the 
difference is not significant (P> 0.05) when 
compare with MD alone. 
Blood hematology and serum biochemistry 

 Blood hematological and serum 
biochemical data of parameters are presented in 
Table 4. At 42 d, in MD showed adverse effect of 
mycotoxins on PCV and Hb concentration were 
significantly decreased (P< 0.05) when compared 
with control diet. In all toxin binders, HSCAS, TB, 
and TD supplementation in MD, showed 
ameliorate the adverse effect of mycotoxins on 
PCV and Hb concentration were significantly 
increased (P< 0.05) when compared with MD 
alone. However, when compared with control 
diet, all the toxin binders were not complete 
ameliorate the adverse effect of mycotoxins on 
PCV and Hb concentration were improved to the 
same level with control diet. 

Serum biochemical (table 4), in MD 
showed adverse effect of mycotoxins on ALT, 
AST, and ALP activity were significantly increased 
(P< 0.05) when compared with control diet. In all 
toxin binders, HSCAS, TB, and TD supplementation 
in MD, showed ameliorate the adverse effect of 
mycotoxins on ALT, AST, and ALP activity were 
significantly decreased (P< 0.05) when compared 
with MD alone. However, when compared with 
control diet, all the toxin binders were not 
complete ameliorate the adverse effects of 
mycotoxins on ALT, AST, and ALP to the same 
level with control diet. 
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Discussions 

Productive performance 

 In this study founded that the adverse 
effects of the natural mycotoxins (70.42 ppb, AF 
and 580.10 ppb, FUM) contaminated corn in 
diets on productive performance (decreased 
BWG, ADG, ADFI and increased FCR, CVBW) of 
Cherry Valley ducks. This observation is similar to 
Wan et al. 2013 reported the natural mycotoxins 
(25, 50 and 100 ppb of AFB1) contaminated diet 
decreased linearly of ADG, uniformity (P< 0.05) 
and increased linearly of mortality (P< 0.05), and 
no different of ADFI in among treatments in 
Cherry Valley ducks (during 1 to 21 d). Similarly, 
Han et al., 2008 reported diet containing 20 ppb 
or 40 ppb of AFB1contaminated rice showed 
decreased BWG, FI, (P< 0.05) and increased feed 
to gain ratio (P< 0.05) of Cherry Valley ducks 
(during 1 to 6 wk). Similarly, ducks fed AFB1 
(196.8 ppb) contaminated maize diets has 
increased ADG and ADFI (P< 0.05) in Cherry 
Valley ducks (during 1 to 28 d)(He et al., 2013).In 
addition, ducks fed mycotoxin contaminated 
corn decreased nutrient digestibility (P< 0.05) 
(Yang et al., 2014). Therefore, the predominant 
mycotoxins in the present study are AF and FUM 
showed advert effects on decreased productive 
performance of Cherry Valley ducks. 
Organ morphology 

 Measurement of relative immune organ 
weights was a common method for evaluation 
of immune status in poultry. A healthy immune 
system is very important for ducks and it very 
sensitive to AF. In present study, in all MD 
treatments, decreased relative organ weight of 
liver and increase relative organ weight of heart 
and kidney (P< 0.05) in ducks fed MD when 
compare with control diet. Similarly, previous 

studies the effects of increasing AFB1 
concentrations from naturally contaminated corn 
with or without clay adsorbent supplementation 
in ducklings (during 1 to 21 d), reported relative 
organ weight of the liver, spleen, thymus, and 
bursa of Fabricius decreased linearly (P < 0.05) as 
dietary AFB1 increased (25, 50 and 100 ppb 
respectively)(Wan et al., 2013), and reported 
effects of chronic toxicity of AFB1or the other 
mycotoxins may have also caused negative 
interactions with AFB1 on liver development 
(Wan et al., 2013). However, in previous studies 
reported, the relative organ weight of liver, 
spleen and bursa of Fabricius were increased (P< 
0.05) by the contaminated maize diets (196.8 
ppb of AFB1) (He et al., 2013). Which was 
consistent with Khajarern and Khajarern, 2001 
who reported that AFB1 (60 and 120 ppb in 
dietary) increased the relative organ weights in 
Cherry Valley ducks (at 4 wk). Therefore, results 
data demonstrated that aflatoxicosis caused 
significant hypertrophy (P< 0.05) of liver, heart, 
kidney, spleen, and pancreas (Khajarern, 2003). 
Therefore, the mycotoxins contaminated corn of 
diets in this study (AF and FUM)caused advert 
effects on relative immune organ weight were 
increased, except that relative organ weight of 
liver was decreased of Cherry Valley ducks. 
Blood hematology and serum biochemistry 

 Blood hematology and serum 
biochemistry is a helpful tool in detecting the 
health status, metabolic diseases, nutritional 
deficiencies, and welfare of animals. In this 
study, MD showed advert effects decreased 
level of PCV and Hb concentrations (P< 0.05) 
when compare with control diet. Similarly, 
previous studies reported ducks fed the high 
AFB1 (170 ppb) diet had decreased hemoglobin, 
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platelets, and mean corpuscular hemoglobin 
concentrations in Cherry Valley ducks (P< 0.05) 
(Li et al., 2012). Similar results have reported by 
Khajarern (2003) foundedthat AFB1 (60 and 120 
ppb) contaminated diet had decreased Hb, and 
hematocrit (HCT) concentrations (P< 0.05) in 
Cherry Valley ducks. Therefore, the mycotoxins 
contaminated corn of diets in this study (AF and 
FUM) caused adverse effects to induced 
hematotoxicology inducks. 

The changes activity of serum enzymes 
and plasma activity of numerous enzymes as 
ALT, AST, and ALP are used as evaluation criteria 
to determine the severity of aflatoxicosis or 
specific measure of liver function or injury in 
chickens, ducklings and turkey (Quist et al., 
2000). In present study, MD alone showed 
increased AST, ALT, and ALP activity compared 
with the control diet. Similarly, previous studies 
reported that AFB1 (100 ppb) ducks fed showed 
increased AST, ALT activity and AST:ALT ratio(P< 
0.05) in ducks as compare with control diet 
(Méndez-Albores et al., 2007). These reported 
agree with the previous studies of Chen et al., 
2014 founded that feeding (110 to 210 ppb) 
AFB1 increased ALP and AST activity linearly with 
increasing AFB1 (P< 0.05) when compare with 
control diet in Pekin ducks. Consistent with 
results of previous studies reported that feeding 
duckling AFB1 contaminated corn increased ALP 
activity was observed (P< 0.05). Therefore, MD in 
this study has adverse effects to increased 
AST, ALT, and ALP activity in Cherry Valley 
ducks. When liver tissue is injured, these 
enzymes in liver cells are released into blood 
stream. Thus, the level of activity of these 
enzymes showed increased in serum biochemistry 
analysis in this study. 

Toxin binders  
In present study, all toxin binders, 

0.1% HSCAS, 0.2% TB, and 0.2% TD showed 
ameliorate advert effects of mycotoxins on 
productive performance (improved BWG, ADG, 
ADFI, FCR, CVBW and SVR), blood hematology 
(increased PCV and Hb) and serum biochemistry 
(decreased AST, ALT, and ALP) of Cherry Valley 
ducks when compare with MD alone (P< 0.05).  
These results are consistent with previous 
studies reported by Li et al. (2012) and Yang et 
al. (2014) founded supplementation of 0.1% clay 
adsorbent (calcium montmorillonite) in MD was 
effective in counteracting the toxic effects and 
improved apparent digestibility and true digestibility 
of ducks. Similarly, previous studies reported 
supplementation of diatomite earth (30 ppm) in 
AF contaminated (1 ppm) broiler diet. Diatomite 
earth showed improved negative effect of AF on 
productive performance and biochemistry 
associated with aflatoxicosis (Modirsanei et al., 
2008). Similarly, previous studies the 
supplementation of natural bentonite (0.3%) in 
AF-contaminated (30 to 135 ppb) broiler diet. 
Bentonite supplementation showed that reduced 
severity of liver histopathology changes associated 
with aflatoxicosis (Magnoli et al., 2008). Addition, 
previous studies in vivo study, reported two 
types of bentonite examined may limit the 
adverse effects of mycotoxins present in the 
feed at level not exceeding EU limits (Pappas et 
al., 2014). Therefore, in present study, the three 
types of toxin binders (HSCAS, TB, and TD) 
supplementation improve productive performance, 
blood hematology and serum biochemistry 
byameliorate adverse effects of MD in Cherry 
Valley ducks, 0.1%HSCAS greater than 0.2%TB 
and 0.2%TD respectively. 
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Conclusions 

The study showed that mycotoxin 
contaminated corn containing 70.42 ppb of 
AF, and 580.10 ppb of FUM in duck diets, 
decrease productive performance and 
adverse effects to blood hematology and 

serum biochemistry parameters in Cherry Valley 
ducks. Supplementation with 0.1% HSCAS, 0.2% 
TB and 0.2% TD ameliorate the adverse effects 
induced by mycotoxinscontaminated diets. 
However, 0.1% HSCAS almost completely 
ameliorated the adverse effects. 

 

Table 1. Ingredient and nutrient composition (%)of experimental diets1 of Cherry Valley duck 
Item Starter phase (8-21 d) Grower phase (22-42 d) 
Ingredients, %   
Corn 49.39 56.26 
Soybean meal  28.00 24.50 
Rice bran oil 4.00 4.50 
Rice bran 6.80 7.50 
Fish meal 9.00 3.50 
Limestone 0.10 1.46 
Dicalcium phosphate 1.50 1.10 
Choline chloride 0.10 0.10 
Salt 0.18 0.30 
DL-methionine 0.23 0.15 
L-lysine 0.20 0.13 
Vitamin-mineral premix2 0.50 0.50 
  Total 100.00 100.00 
Chemical composition3   
  CP, % 22.50 18.41 
  Total phosphorus, % 0.65 0.58 
  Calcium, % 1.24 1.22 
  ME, kcal/kg4 3,169 3,250 
1The diet of treatment 1 (T1, basal diet) was formulated without contaminated corn; the diets of treatment 2, 3, 4 and 5 (T2 to T5) 
were formulated by replacing normal corn with mycotoxins contaminated corn at 100%. 
2Vitamin-mineral premixes supplied the following per kilogram of diet: vitamin A 9,500 IU; vitamin D, 3,600 IU; vitamin E, 40 IU; vitamin 
K3, 5.5 mg; thiamine, 3.0 mg; riboflavin, 12.6 mg; pyridoxine, 5.0 mg; vitamin B12, 0.025 mg; pantothenic acid, 12 mg; niacin, 75 mg; 
choline, 1,000 mg; folic acid, 2.1 mg; biotin, 0.25 mg; Mn, 90 mg; Zn, 86 mg; Fe, 80 mg; Cu, 8.6 mg; Co, 1.5 mg; I, 0.35 mg; Se, 0.31 mg; 
thoxyquin, 125 mg. 
3The chemical composition of the diets was determined according to AOAC (1995). 
4ME = Metabolizable energy calculated (NRC, 1994) 
 
 

 

 

 

 

 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

76

Table 2.  Efficacy of adsorbents to ameliorate the toxin effects of mycotoxins on performance and survival rate in 
Cherry Valley ducks (during 8-42 days) 

Item T1 T2 T3 T4 T5 SEM 
BWG, (g) 2,492.2a 2,304.7e 2,453.9b 2,419.8c 2,407.8d 10.67 
ADG, (g) 59.3a 54.9e 58.4b 57.6c 57.3d 0.76 
ADFI, (g) 167.6a 165.3c 167.0b 166.9b 166.6b 0.31 
FCR 2.35d 2.51a 2.38c 2.41b 2.42b 0.02 
CVBW, (%) 6.83b 11.39a 7.13b 7.06b 7.07b 0.38 
SVR, (%) 100a 94.45b 100a 100a 100a 1.24 
a-dValues within a row with the difference superscripts significantly difference (P< 0.05) 
BWG=body weight gain; ADG=average daily gain; ADFI=average daily feed intake; FCR=feed consumption ratio; CVBW=coefficient of 
variation of body weight; SVR=survival rate; T1=basal diet (control diet), without contaminated corn; T2=mycotoxin contaminated diet 
(MD), with contaminated corn (total Aflatoxins (B1, B2), 70.42 ppb and total Fumonisins (B1, B2), 580 ppb); T3=MD + 0.1% commercial 
zeolite toxin binder hydrated sodium calcium aluminosilicate (HSCAS); T4 = MD + 0.2% Thai clay bentonite (TB) (collected from 
Lumphun province); and T5=MD + 0.2% Thai clay diatomite (TD) (collected from Lopburiprovince). 
 

Table 3.  Efficacy of adsorbents to ameliorate the toxin effects of mycotoxins on relative organ weight (% body 
weight) of Cherry Valley ducks (at 42 days) 

Item T1 T2 T3 T4 T5 SEM 
Relative organ weight2(% body weight) 

Liver 2.578a 2.467c 2.528b 2.525b 2.508bc 0.016 
Kidney 0.665b 0.768a 0.674b 0.661b 0.647b 0.011 
Spleen 0.067 0.071 0.067 0.065 0.073 0.003 
Heart 0.578b 0.646a 0.590b 0.576b 0.583b 0.005 
a-dValues within a row with the difference superscripts significantly difference (P< 0.05) 
T1=basal diet (control diet), without contaminated corn; T2=mycotoxin contaminated diet (MD), with contaminated corn (total 
Aflatoxins (B1, B2), 70.42 ppb and total Fumonisins (B1, B2), 580 ppb); T3=MD + 0.1% commercial zeolite toxin binder hydrated sodium 
calcium aluminosilicate (HSCAS); T4=MD + 0.2% Thai clay bentonite (TB) (collected from Lumphun province); and T5=MD + 0.2% Thai 
clay diatomite (TD) (collected from Lopburi province). 
 

Table 4. Efficacy of adsorbents to ameliorate the toxin effects of mycotoxins on blood hematology and serum 
biochemistry of Cherry Valley ducks (at 42 days) 

Item T1 T2 T3 T4 T5 SEM 
Blood hematology 
PCV, (%) 38.33a 32.33d 36.11b 35.22bc 34.89c 0.59 
Hb, (g/dl) 12.77a 9.60d 12.22b 11.72c 11.50c 0.22 
Serum biochemistry 
ALT, (U/L) 29.33c 49.33a 38.33b 38.00b 41.67b 2.01 
AST, (U/L) 30.50c 62.67a 39.33c 41.33b 42.50b 2.50 
ALP, (U/L) 1,196.33d 2,067.33a 1,369.33c 1,424.67c 1,581.00b 30.34 
a-dValues within a row with the difference superscripts significantly difference (P< 0.05) 
PCV=pack cell volume; Hb=hemoglobin; ALT=alanine aminotransferase; AST=aspartate aminotransferase; ALP=alkaline phosphatase. 
T1=basal diet (control diet), without contaminated corn; T2=mycotoxin contaminated diet (MD), with contaminated corn (total 
Aflatoxins (B1, B2), 70.42 ppb and total Fumonisins (B1, B2), 580 ppb); T3 = MD + 0.1% commercial zeolite toxin binder hydrated 
sodium calcium aluminosilicate (HSCAS); T4 = MD + 0.2% Thai clay bentonite (TB) (collected from Lumphun province); and T5 = MD + 
0.2% Thai clay diatomite (TD) (collected from Lopburi province).  
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Abstract 
The experiment was conducted to determine the effects of acid supplementation (phosphoric 

acid vs. mixed acid) and under different temperature conditions (20oC vs. 30oC) (a 2 x 2 factorial 
arrangement experiment) on the growth performance of weaned piglets. No significant interaction 
between temperature conditions and acid sources on growth performance were observed. During phase 1 
(wk 1-2), phase 2 (wk 2-4) and overall (wk 1-6), pigs kept under 20oC chamber had greater (p<0.001) feed 
intake and weight gain during phase 2 (p<0.05). Pigs fed mixed acid had better (p<0.001) daily feed intake 
during phase 1 and phase 2 (p<0.05) as compared to those pigs fed phosphoric acid. Overall, low 
temperature condition could increase feed intake (p<0.01), tended to improved weight gain and feed:gain 
ratio. Furthermore, mixed acid supplementation affected feed intake during the first 2 phases of 
experimental period, overall (wk 1-6) weight gain and feed:gain ratio were tended to be better than 
phosphoric acid supplementation alone.  
 

Key Words: Temperature, Phosphoric acid, Mixed acid, Performance, Weaned piglets 
 
Introduction 

Environmental temperature has a marked 
effect on both voluntary feed intake and feeding 
patterns (Close, 1989; Hsia, 1990; Rinaldo and Le 
Dividich, 1991). In growing pigs, voluntary feed 
intake is reported to decrease curvilinearly with 
increasing environmental temperature while the 
size of meals is reduced. Utilization of modern 
genetic lines selected for lean tissue growth and 
intensive systems of production has resulted in 
more efficient and leaner pigs, which may be 
more affected by environmental factors. Relatively 
few studies have been performed on the effect 
of temperature on voluntary feed intake in 
growing piglets. However, these animals have a 
very high (relative) growth rate and may be very 
sensitive to changes in voluntary feed intake 

caused by environmental stress. Because food 
intake determines growth and body weight    
(the result of growth) can be thought of as a 
determinant of food intake. 

One of the mechanisms of the functions 
of organic acids and inorganic acid in improving 
growth performance may be through improved 
use of nutrients. Protein digestibility as well as 
the digestibility of other nutrients including 
digestible energy and ME content of the diet 
(Kirchgessner and Roth, 1980) was improved by 
the addition of organic acids. Therefore, the 
purpose of our study in this study was to 
determine the effect of environmental 
temperatures and supplementation of 
different acids in the diet on the growth 
performance of weaned piglets. 
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Materials and methods 
A total of 24 weaned piglets with an 

average body weight 9.42 ± 2.17 kg were randomly 
allocated into a 2 x 2 factorial arrangement with 
two levels of temperature conditions (high, 30oC vs. 
low, 20oC) and two dietary treatments (mixed acid 
vs. phosphoric acid). Ingredients and experimental 
diet composition are  
 

Table 1 Composition of experimental diets 

Item 
Phosphoric 

acid 
Mixed acid 

Ingredients, % 
  

Corn 55.3 55.1 

SBM, 48%CP 38.7 38.7 

Soybean oil 3.0 3.0 

Dicacium phosphorus 0.7 1.0 

Limestone 1.1 1.0 

Methionine 0.2 0.2 

Salt 0.4 0.4 

Mineral premix 0.1 0.1 

Vitamin premix 0.1 0.1 

Phosphoric acid 0.4 - 

Mixed acid - 0.4 

Calculated composition, % 
 

CP 20.9 20.9 

Ca 0.72 0.72 

Available P 0.32 0.32 
1Mixed acid (a commercial producted, protected acid blends 
which consist of 10% phosphoric acid, 20% fumaric acid, 10% 
citric acid, 10% malic acid and 50% fatty acid matrix) 
 

presented in Table 1. In the environmental 
controlled chamber, the pigs were penned 
individually with free access to feed and water.  
A 24-h lighting program was provided. During the 
trial, the pigs were checked four times daily.  
The duration of the study was 6 wk. Except 
initial body weight, weekly body weight, daily 
feed intake, weekly feed efficiency (feed/gain) 
were determined. All data were subjected to 
analysis of variance of GLM procedure in the SAS 
System (SAS, 1996). Differences among 
treatments means were compared using the 
Duncan’s new multiple range tests. Statistical 
significance was established at p<0.05. 
 

Results and Discussion 

There was no interaction (p>0.05) 
between the environmental temperature and 
dietary acid sources. At the beginning of this 
study (wk 1-2), it was found that the daily feed 
intake of pigs under 20ºC condition was 
significantly higher (p<0.001) than their 
counterparts kept in 30oC chamber but no 
significant differences (p>0.05) were observed in 
weight gain and feed:gain ratio. During phase 2 
(wk 3-4) of the study, a similar trend was 
observed as phase 1 (wk 1-2) on the feed intake 
and feed:gain ratio but pigs in the lower 
chamber had greater (p<0.05) weight gain than 
those kept in higher temperature chamber. 
During phase 3 (wk 5 to 6) of the present study, 
it was shown that environmental temperature 
had no significant effect (p>0.05) on feed intake, 
weight gain and feed:gain ratio. On the other 
hand, pigs fed mixed acid had significantly 
increased daily feed intake (p<0.05) and tended 
to have higher weight gain when compared with 
those pigs fed phosphoric acid from wk 1-4.       
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In agreement, Liu et al. (2007) also found that 
blends of organic acids supplemented group had 

better weight gain. Mahan et al. (1996)  
 

 

Table 2 Effects of environmental temperatures and acid sources on the feed intake, weight gain and 
feed:gain ratio of weaning pigs 

Temperature  Acid sources  

Item 20ºC 30ºC SEM Sig 
Phosphoric 

acid 
Mixed  
acid SEM Sig 

Daily feed intake, (g) 

Phase 

1 (wk 1 to 2) 2915.9a 2139.7b 78.69 *** 2309.8b 2745.7a 78.69 ** 

2 (wk 3 to 4) 5996.3a 4551b 157.47 *** 4895.7b 5651.6a 157.47 * 

3 (wk 5 to 6) 9048.6 8056 347.57 ns 8349.1 8755.5 347.57 ns 

Overall (wk 1 to 6) 5986.9a 4915.6b 168.69 ** 5184.9 5717.6 168.69 ns 

Weight gain (g) 

Phase 

1 (wk 1 to 2) 1325 1012.5 134.46 ns 883.3 1454.2 134.46 ns 

2 (wk 3 to 4) 3708.3a 2887.5b 151.44 * 3233.3 3362.5 151.44 ns 

3 (wk 5 to 6) 4533.30 4479.20 163.54 ns 4308.3 4704.2 163.54 ns 

Overall (wk 1 to 6) 3188.90 2793.10 93.52 ns 2808.3 3173.6 93.52 ns 

Feed:gain ratio 

Phase 

1 (wk 1 to 2) 3.94 2.50 0.59 ns 4.164 2.273 0.59 ns 

2 (wk 3 to 4) 1.81 1.74 0.09 ns 1.7425 1.8058 0.09 ns 

3 (wk 5 to 6) 2.01 1.86 0.04 ns 1.9583 1.9108 0.04 ns 

Overall (wk 1 to 6) 2.59 2.03 0.22 ns 2.6217 1.9964 0.22 ns 
a, b, c Means in the same row bearing unlike superscripts differ (p<0.05) 
ns Mean is no significant 
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who found that feed intake for 15-to 35-d 
periods were not affected by sodium phosphate 
supplementation.  

Overall, pigs in 20ºC chamber had better 
daily feed intake, weight gain and feed:gain ratio 
than those kept in 30ºC which was consistent 
with Collin et al. (2001) who indicated that feed 
intake was reduced at 33ºC, being 30 % lower 
than at 23ºC with subsequent lower weight gain 
at 33ºC than at 23ºC. In addition, (Hsia and Lu, 
1985; Hsia, and Lu, 1985; Hsia, 1990) reported 
that the improvement of weight gain by reducing 
the effect of heat stress on animals can reach 
15-25%. Mixed acid supplementation tended to 
caused better feed intake, weight gain and feed: 
gain ratio as compared to phosphoric acid 
supplementation. Similarly, Lee and Hsia, (2004) 
found that pigs fed mixed acid (citric acid, 
phosphoric acid, malic acid, and fumaric acid) 
had significantly better weight gain than control 
and another mixed acid combination (citric acid, 
phosphoric acid, lactic acid, tartaric acid, and 
malic acid) during 1 to 4, 5 to 8, and 1 to 8 wk 
(p<0.05).  
 

Conclusion 

The present data indicates that pigs kept 
in low temperature condition had increased feed 
intake during the firsts 2 phases (wk 1-2 and wk 
3-4) and overall experimental period, weight gain 
and feed: gain ratio were also better but not 
significantly affected. Dietary mixed acid 
supplementation enhanced feed intake at wk 1-
4 and tended to increase of weight gain and 
feed: gain ratio.  
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ABSTRACT 

A 2x3 factorial experiment was conducted with 24 weaning pigs (42-49 days) to determine the 

effect of carbohydrate sources and level of fresh mao pomace (FMP) on carcass quality and meat 

composition. Experimental variables were two carbohydrate source (broken rice ; BR and cassava chip ; 

CC) and three level of FMP (without or with 50% or 100% of the diet). No significant interaction between 

carbohydrate sources and levels of FMP on carcass quality and meat composition were observed. There 

were significant dietary carbohydrates on % carcass, back fat (BF) and fat content in meat. In the pigs fed 

the BR diet %carcass and BF were higher, when compared with pigs fed the CC diet (P<0.05). High FMP 

intake decreased BF and fat deposition in meat. Meat protein was increased when use cassava chip as 

carbohydrate source compare broken rice. FMP were not significant on saturated fatty acid (SFA), 

monounsaturated fatty acid (MUFA) and polyunsaturated fatty acid (PUFA) in meat. Collectively, FMP is 

wastes, costless and good nutritive value. The diets with FMP can be reduced productive cost at 11% and 

19% in 50% and FMP 100% FMP supplementation when compared with traditional diet. 
 

Keyword : Antidesma sp, Carbohydrate, Carcass quality, Kadon pig, Mao pomace 
 
Introduction 

Piglet production, especially the weaning 

process, remain one of the most challenging 

periods in a pig’s survival. At the age of six weeks 

or less (for Kadon pigs), the digestive tract, also the 

active immunity, is not that developed, which 

makes young pigs more susceptible to challenge 

from outside such as bacterial pressure leading 

to intestinal disorders. The use of antibiotics has 

been prohibited in the European Union since 

January 2006 (Regulation 1831/2003/EC). Natural, 

safe and inexpensive feed additives that do not 

endanger the environment with residues in wastes 

should be developed. There has been growing 

interest in the inclusion of organic acid in weaning 

pig diets because of their potential of hydrogen 

(pH) properties, i.e., stimulation of the growth, 

increased protein digestibility, and/or a limited 

number of pathogens. 

The upper part of north-estern Thailand, 

products of juice and wine from mao luang fruit 

(Antidesma thwaiteaianum Muell. Arg.) have 

become more popular, therefore the leftover of 

mao seed and mao pomace remain as wastes. 

Fresh mao pomace contains organic acids    

(e.g., malic acid, citric acid and tartaric acid) and 

other nutrients. It might be increased the values 

of waste products for usefulness in pig diets. The 
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objective of present study was to investigate the 

effect of carbohydrate sources and levels of FMP 

supplementation on growth performance, carcass 

quality and meat composition in Kadon pigs. 
 

Materials and methods 

Twenty four weaning Kadon pigs, age 6 - 

7 weeks, average body weight 9.68 kg, were used 

in a 2x3 factorial design to evaluate nutrients 

digestibility and growth performance. Sources of 

carbohydrates were cassava chip (CC) and broken 

rice (BR). The six dietary treatments were 1) CC 

without FMP, 2) CC with FMP 50% of diet, 3) CC 

with 100% of diet, 4) BR without FMP, 5) BR with 

FMP 50% of diet, and 6) BR with 100% of diet. 

Ingredients and analysed chemical composition 

of experimental diets are presented in Table 1 

and 2, respectively. Determination of Dry Matter 

(DM) and Chemical Composition according to 

standard procedures (AOAC 1990). The pigs were 

individually penned in metabolic cages and had 

free access to water from nipple drinkers. Pig 

body weight and voluntary feed intake were 

determined weekly to evaluate average daily 

gain (ADG), dry matter feed intake and feed 

efficiency (feed/gain). All pigs were slaughtered 

at 20 kg body weight. Immediately after killing, 

the pigs were exsanguinated. Hot carcass weight 

was measured after removing all internal organs 

including kidney. The thickness of back fat was 

determined according to standard methods 

described previously (Mitchaothai et.al., 2007). 

The fresh loin and whole carcasses samples 

were extracted as described previously (Horwitz, 

1975). Total lipids were saponified and 

methylated according to the procedure of 

Metcalfe et al. (1966) followed by gas 

chromatography for determination of fatty acid 

composition (Javadi et al., 2004). 

Data were analyzed by ANOVA using a 

general linear model (GLM) procedure SAS. For 

DMI, ADG, FCR and carcass quality and meat 

composition, source of variation included pigs, 

carbohydrate source, levels of FMP and 

interaction of carbohydrate source and levels of 

FMP. Significance was declared at P<0.05 unless 

otherwise noted. 
 

 

Table 1 Effect of carbohydrate sources and FMP levels on DMI, ADG, FCR of Kadon pigs. 

 Carbohydrate Sources Level of Fresh Mao Pomace 

 BR CC SE P-value 0% 50% 100% SE P-value 

Initial weight (kg) 8.9 10.4 2.0 0.083 9.7 9.7 9.7 2.0 0.998 

Final weight (kg) 13.3 14.9 2.2 0.114 14.0 14.2 14.2 2.2 0.965 

DMI (g/d) 221.9 215.6 9.7 0.143 192.5a 224.1b 239.9c 9.7 0.000 

ADG (g/d) 103.9 106.0 20.1 0.807 103.1 104.0 107.8 20.1 0.889 

FCR 2.2 2.1 0.5 0.466 2.0 2.2 2.2 0.5 0.480 

 

a,b,c Means in the same row bearing unlike superscripts differ (p<0.05) 
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Table 2 Effect of carbohydrate sources and FMP levels on carcass of Kadon pigs. 

 Carbohydrate Sources Level of Fresh Mao Pomace 

 BR CC SE P-value 0% 50% 100% SE P-value 

% Carcass 61.55b 58.44a 0.56 0.001 59.97 60.01 60.01 0.69 0.999 

Meat Wt. (kg) 5.28b 4.87a 0.12 0.032 5.15 5.05 5.02 0.15 0.804 

Fat Wt. (kg) 1.79b 1.43a 0.07 0.003 1.70 1.59 1.55 0.09 0.501 

Back fat (cm)  0.72b 0.53a 0.02 0.000 0.76c 0.58b 0.54a 0.03 0.000 

a,b,c Means in the same row bearing unlike superscripts differ (p<0.05)  
 

Table 3 Effect of carbohydrate sources and FMP levels on meat composition and fatty acids. 

 Carbohydrate Sources Level of Fresh Mao Pomace 

Meat composition  BR CC SE P-value 0% 50% 100% SE P-value 

DM (%) 29.69 27.19 1.01 0.100 30.96 27.92 26.44 1.24 0.051 

CP (% of DM) 58.92a 65.06b 0.97 0.000 59.74a 61.94ab 64.30b 1.19 0.045 

EE (% of DM) 28.22b 17.09a 0.97 0.000 25.16b 22.71ab 20.09a 1.19 0.025 

Ash (% of DM) 2.96a 3.46b 0.08 0.001 3.07 3.23 3.33 0.10 0.208 

Fatty acids of Meat (% of EE) 

C 12  0.12 0.12 0.01 0.806 0.01 0.12 0.14 0.02 0.244 

C 14 1.78 1.79 0.13 0.971 1.52 1.87 1.97 0.16 0.118 

C 16 27.61 28.76 0.93 0.394 27.72 28.94 27.89 1.13 0.722 

C 18 16.83 16.23 0.59 0.485 16.55 17.73 15.31 0.73 0.105 

C 18:1 n9 37.33 36.41 1.16 0.582 38.75 35.46 36.40 1.43 0.260 

C 18:2 n6 8.16 9.34 0.58 0.172 8.36 8.64 9.25 0.71 0.672 

SFA 48.34 48.07 0.87 0.834 46.95 49.85 47.81 1.07 0.178 

MUFA 42.01 41.45 1.16 0.737 43.58 40.34 41.28 1.43 0.270 

PUFA 9.67 10.43 0.64 0.418 9.46 9.79 10.90 0.78 0.421 

a,b,c Means in the same row bearing unlike superscripts differ (p<0.05) 
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Result and discussion  

There was no interaction (P > 0.05) 

between the dietary carbohydrate sources and 

levels of FMP. This experiment show that the 

diets containing either BR or CC had no 

significant effect on ADG, DMI and FCR (Table 1). 

This experiment would appear that increasing 

levels of FMP in the diets increased DMI (P<0.05) 

and no effects on growth rate and FCR . 

The result from this study demonstrate 

that the use of FMP in the diet can decrease 

back fat of Kadon pigs. Pigs fed increasing levels 

of FMP in the diets increased crude protein and 

decreased fat in meat of Kadon pig (P<0.05). 

Meat protein was increased when use cassava 

chip as carbohydrate source compare to broken 

rice. FMP were not significant altered in saturated 

fatty acid (SFA), monounsaturated fatty acid 

(MUFA) and polyunsaturated fatty acid (PUFA) of 

meat.  
 

Conclusion  

In conclusion, the present data indicates 

that in Kadon pigs fed diets with different 

carbohydrate sources show different in carcass 

percentage and meat composition. Pigs fed diets 

with FMP had lower BF and fat deposition in meat 

than pigs fed diets without FMP. Therefore, FMP 

can be used as an alternative feed additive to pigs 

production in the light of low fat meat quality.  
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Abstract 

 The aim of this study was to evaluate the efficacy of a natural mineral of high purity of hydrate 
sodium calcium aluminosilicate in binding aflatoxin (AF) and ameliorating their mycotoxicity in meat type 
ducks. HSCAS were supplemented 60 and 120 ppb AF contaminated diets at either 0.10 and 0.20%. 
Growth performance were reduce and mortality was increased in duck fed diet contaminated with AF 
compared to duck fed control diet (30 ppb AF) for the 4 wk experimental period. However, dietary HSCAS 
supplementation effectively alleviated overall toxicity induced by AF. The significant treatment-related 
changes in blood hematology and serum biochemical values as compared to the control were observed.  
Addition HSCAS in the diets significantly diminished the adverse effects of AF and restored all the 
parameters measured back (P<0.05) toward the control value. These finding indicated that HSCAS when 
added in 60 and 120 ppb AF diets, could modulate the toxicity of AF. In conclusion, these results showed 
that HSCASwas effective in preventing the toxin effects of AF that may be present in young growing ducks 
and poultry diets at the levels 0.20% feed. 
 

Key words: duck, mycotoxicity, aflatoxin, absorbent, growth 
 

Introduction 

 Mycotoxins are secondary toxic 
metabolites that are produced by fungi growing 
on common feed ingredients, such as corn, 
peanut, and wheat, among other (Hussein, 2001). 
Exposure occurs predominantly by the ingestion 
of contaminated feed, when contaminated cereals 
such as corn, wheat, peanuts and sorghum, as 
well as other raw materials, are used in the 
preparation of animal feed (Chu, 1991). 
Aflatoxins are produced by fungi of the genus 
Aspergillus particularly A. flavus, A. parasiticusand, 

A. nomius (Moss, 1998). Seventeen metabolites 
have been identified as aflatoxins, with aflatoxin 
B1 (AFB1) being the most commonly found 
metabolite in cereals and the one that exhibits 
the highest toxigenic effects (Leeson et al., 1995) 

biochemically, aflatoxins affect energy, 
carbohydrates and lipids, nucleic acids and 
protein metabolism (Ellis et al., 1991). Aflatoxins 
are a frequent problem for poultry production 
resulting in poor bird performance (Leeson et al., 
1995), which is caused by several factors including 
reduced activity of pancreatic enzymes, 
decreased concentration of bile (Coulombe, 
1991), antagonism in the metabolism of vitamins, 
proteins and amino acids, lipids and carbohydrates, 
and damage to DNA (Coulombe, 1991; Tung et 
al., 1975; Huff et al., 1986). One of the most 
important effects of this toxin is the inhibition of 
protein synthesis, causing a marked reduction in 
the level of plasma protein, mainly α and β 
globulins and albumin (Espada et a;., 1997). Also, 
the activity of serum or plasma enzymes such as 
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aspartate amino-transferase (AST) has been 
extensively used as a measure of aflatoxin 
toxicity in chickens (Leeson and Summers, 1988). 
Hematologically, aflatoxicosis caused anemia as 
noted by significant decreases of hemoglobin, 
hematocrit, erythrocyte count and mean 
corpuscular volume. Absorption and retention of 
macrominerals is also reduced (Mohiuddinetal., 
1986). Immune system is generally suppressed 
by causing atrophyof Bursa of Fabricius, thymus 
and spleenand abnormally increase of  circulating 
lymphocyte (Richard et al., 1978). 

Hydrated sodium calcium aluminosilicates 
(HSCAS) have been shown to be effective in 
preventing aflatoxicosis (Khajarern et al., 1990; 
Araba and Wyatt, 1991; Scheideler, 1993; Ledoux 
et al., 1998). The β-carbonyl portion of the 
aflatoxin molecule binds to the uncoordinated 
edgesite of aluminum ions of the HSCAS, making 
the aflatoxin molecule unavailable for adsorption 
(Phillips et al., 1990ab). Modified yeast cell wall 
has also been used to sequester aflatoxin and its 
effectiveness has been variable in ruminants 
(Diaz et al., 2004; Kutz et al., 2009).Yiannikouris 
et al. (2003, 2004) proposed that the glucan 
portion of the yeast cell wall interacts with the 
mycotoxin molecule and is the active component. 
The objective of present study was to evaluate 
the efficacy of HSCAS in the name of Detox® 
(Eurotec Nutrition, Argentina) a natural minerals 
of high purify having a high absorbent and swelling 
capacity (EECNºE 588), for protection against the 
toxicity of AF in meat-type duck’s diets.  
 

Materials and methods 

The experiment was conducted at Khon 
Kaen University’s Poultry Research Farm. The 
experiment approved by the Animal Ethics 

Committee of Khon Kaen University, based on 
the Ethic of Animal Experimentation of National 
Research Council of Thailand. The experiment 
was to evaluate the effects of dietary Detox®for 
its ability to bind and ameliorate aflatoxicosis in 
meat-type ducks (Cherry Valley). Aflatoxin used 
was produced through the fermentation of corn 
by Aspergillusparasiticus as was previously 
described by Shotwell et al. (1966) and West et 
al. (1973). Corn with AF was incorporated into 
the diets by replacing good quality source of 
corn in the control diet with an appropriate 
amount of the contaminated corn to provide the 
given AF concentration in the final test diet.  

One-day-old meat-type ducks (Cherry 
Valley) were randomly distributed into each of 
seven dietary treatments. Those are: 30 (control), 
60 and 120 ppb AF or 60 or 120 ppb AF diets 
supplemented with Detox® at 0.10 or 0.20%. 
Each treatment contained 2 replications (pen)   
of 24 birds each. All birds were housed in 
concrete-floored pens under continuous lighting 
throughout the 4-week duration of the 
experiment and were given feed and water ad 

libitum. At the end of experiment, blood 
samples were collected from 20 birds (10 males 
and 10 females) from each treatment for serum 
biochemical analyses.  

The data for all parameters were 
subjected to analysis of variance (SAS Institute 
Inc., 1989) and significant treatment differences 
were determined by Duncan’s multiple range 
test (Duncan, 1955). The pooled standard errors 
which are calculated as the square root of the 
error mean square from the analyses of variance 
are reported. The statement of significance 
was based on the 0.05 level of probability. 
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Results and discussion 

Heamatology and Serum Biochemistry 

Evaluation 
Data in Table 2 and 3 showed that feeding 

diet contaminated with AF at the level 120 ppb 
significantly reduced (p<0.05) blood heamoglobin 
(Hb), pack cell volume (PCV) and serum 
biochemical values of glucose, protein, Ca, P, 
alkaline phosphatase (ALP), lactate dehydroginase 
(LDH) and creatine kinase (CK) content. Similar 
results have also been reported by several 
researchers (Mohiuddin et al., 1986; Kubena et 
al., 1990a, b; Khajarern et al., 1990 and 2003; Huff 
et al., 1992; Schell et al., 1993). Adding Detox® at 
0.20% of the 120 ppb AF diet significantly (P<0.05) 
diminished the adverse effects of AF on all of 
the above parameters. Data in Table 4 present a 
method for assessment of toxin binder efficacy 
and toxin absorbance index (TAI). The TAI was 
calculated by multiplying economic loss index 
(ELI) by heamatology toxicity index (HTI) and 
serum biochemistry value toxicity index (SBVTI) 
and feather growth score (FGS). The resulting TAI 
clearly demonstrated that addition 0.20% 
Detox® to the 60 or 120 ppb AF duckling diets 
significantly diminished (P<0.05) the adverse 
effect of AF toxicity to a degree nearly comparable 
to the uncontaminated diet. TAI and relative 
absorbance index (RAI) are sensitive indicators for 
assessing the efficacy of a sequestrant (toxin 
binder). In case of Detox®, addition at 0.20% of 
the 60 ppb AF diets showed the sequestering 
efficacy for AF at 90.65% whereas that at 120 AF 
diets showed the sequestering efficacy for AF at 
82.19%. 
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Table 1 Composition of the basal diets (0-4 wk) 
 
 
 

Experiment diet, % 
Control Aflatoxin, ppb 

30 60 120 
Corn with AF < 30 
ppb 
Corn with AF 300 
ppb 
Rice bran 
Soybean meal (44% 
CP) 
Fish meal (60% CP) 
Dicalcium 
phosphate 
Limestone 
DL-Methionine 
L-Lysine 
Salt 
Rice bran oil (crude) 
Premixes1 
Calculated analysis: 
     Protein, % 
     ME, Kcal/kg 
Chemical analysis: 
     Protein, % 
     Total AF, ppb 

37.09 
8.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.51 
31.42 

27.09 
18.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.42 
60.21 

7.09 
38.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.64 
122.0 

1Premixes provide per kg of diet: vitamin A 5,500 IU; vitamin D, 
2,500 IU; vitamin E, 5 IU; vitamin K, 1.45 mg; thiamin, 20 mg; 
riboflavin, 7.0 mg; pyridoxine, 5.0 mg; vitamin B12, 30 mcg; 
pantothenic acid, 12 mg; niacin, 50 mg; choline, 500 mg; folic 
acid, 1 mg; biotin, 15 mcg; Mn, 50 mg, Zn, 40 mg; Fe, 80 mg; 
Cu, 8 mg; Co, 1.5 mg; I, 0.35 mg; Se, 0.31 mg; ethoxyquin, 125 
mg. 
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Table 2 Effects of Detox® and aflatoxin on duckling heamatology values (4 wk. of age) 
Treatments  Heamatology values 

AF, ppb Detox®, %  Hb, g/dl HCT, % HTI* 
30 
60 
120 
60 
60 
120 
120 

- 
- 
- 

0.10 
0.20 
0.10 
0.20 

 9.30a 
8.20ab 
7.60b 
9.15ab 
9.25a 
8.95ab 
9.20ab 

32.75a 
28.00bc 
27.25c 
30.50ab 
32.50a 
31.00a 
32.50a 

304.68a 
229.70b 
207.10d 
279.20a 
300.90a 
277.60a 
298.95a 

Polled SEM  0.403 1.118 19.206 
a,b,c,dMeans within a column without a common superscript differ significantly (P<0.05) 
*Hematology toxicity index (HTI) = Hb x HCT 
Table 3. Effects of Detox®andaflatoxin on duckling serum biochemical values (4 wk. of age) 
Treatments  Serum biochemistry values  Serum biochemistry 

toxicity index 
(SBVTI)* 

AF,  
ppb 

Detox®, 
% 

  
Protein 

 
Glucose 

 
Ca 

 
P 

  
ALP 

 
LDH 

 
CK 

 mg/dL  µ/L   
30 
60 
120 
60 
60 
120 
120 

- 
- 
- 

0.10 
0.20 
0.10 
0.20 

 3.33a 
2.71c 
2.12d 

2.98abc 
3.19ab 
2.85b 
3.25a 

205.00ab 
185.00bc 
173.00c 
190.00abc 
201.50ab 
184.00bc 
212.00a 

12.73a 
12.06ab 
11.44b 
12.30a 
12.65a 
12.20ab 
12.50a 

9.15a 
7.70bc 
7.05c 
8.70ab 
9.00ab 
8.50ab 
9.00ab 

 883a 
792ab 
680b 
851a 
879a 
829ab 
870a 

739a 
592b 
578b 
720a 
735a 
712a 
727a 

940c 
1366b 
1973a 
1022c 
983c 
1033c 
978c 

48.45a 
29.76bc 
22.90c 
37.78ab 
46.18a 
33.21bc 
48.16a 

Pooled SEM  0.150 9.231 0.342 0.567  67.90 23.354 98.942 4.916 
a,b,c,dMeans within a column without a common superscript differ significantly (P<0.05) 
ALP=Alkaline phosphatase, LDH = Lactate dehydrogenase, CK= Creatine kinase 
*Serum biochemistry toxicity index (SBVTI) = Protein x Glucose x Ca x P x ALP x LDH x CK x10-12 
Table 4 Assessment toxin absorbance index (TAI) by using economic loss index (ELI), heamatological 
toxicity index (HTI), feather growth score (FGS) and serum biochemistry values toxicity index (SBVTI) 

Treatments  
ELI 

  
SBVTI 

 Toxin 
absorbance 
index (TAI)* 

Relative 
absorbance 

index (RAI)**, % 
AF, 
ppb 

Detox®, 
% 

HTI FGS 

30 
60 
120 
60 
60 
120 
120 

- 
- 
- 

0.10 
0.20 
0.10 
0.20 

104.45a 
89.76abc 
66.90d 
99.53ab 
100.02ab 
79.07cd 
85.40bc 

304.68a 
229.70b 
207.10d 
279.20a 
300.90a 
277.60a 
298.95a 

48.45a 
29.76bc 
23.92c 
37.78ab 
46.18a 
33.21bc 
48.16a 

2.72a 
2.12b 
1.77c 
2.53a 
2.70a 
2.52a 
2.64a 

5.67 
- 
- 

4.19 
5.14 
2.89 
4.66 

- 
- 
- 

73.88 
90.65 
50.97 
82.19 

Pooled SEM 6.036 19.206 4.950 0.109   
a,b,c,dMeans within a column without a common superscript differ significantly (P<0.05) 

*Toxin absorbance index = ELI x SBVTI x HTI 
FGS x 105 

**Relative absorbance index (RAI) = 100 x TAI (with Detox®) 
  TAI (30ppbAF) 
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Efficacy of Mycotoxin Binders (Elitox®) to Ameliorate the Toxic Effects of Aflatoxin in 
Ducks diets on clinical sign and bone porosity 
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Abstract 
A study was conducted to evaluate the efficacy of a mixture of natural biopolymer, enzymes, 

natural extracts vitamin C and hydrate sodium calcium aluminosilicate (Elitox®) in binding aflatoxin (AF) 
and ameliorating their mycotoxicity in 4wk feeding meat type ducks. Elitox® were supplemented to 60 or 
120 ppb AF contaminated diets at either 0.10 or 0.20%. Body weight gain were reduce by 14.32% and 
mortality was increased by 7.50% in duck fed diet contaminated with AF at 120 ppb compared to duck 
fed control diet (30 ppb AF). However, dietary Elitox® supplementation effectively alleviated overall 
toxicity induced by AF. The significant treatment-related changes in feather growth, eye necrosis, web-toe 
hemorrhage, leg deformity and tibia bone porosity as compared to the control birds were observed.  
Addition Elitox® in the diets significantly diminished the adverse effects of AF and restored all the 
parameters measured back (P<0.05) toward the control value. These finding indicated that Elitox®, when 
added at the levels 0.20% in both 60 and 120 ppb AF diets, could modulate the toxicity of AF. In 
conclusion, these results showed that Elitox® was effective in preventing the toxin effects of AF that may 
be present in ducks and poultry diets at the levels 0.20% in the diets. 
 

Key words: duck, mycotoxicity, aflatoxin, absorbent, growth. 
 

Introduction 
 The aflatoxins (AF), the most thoroughly 
studied and best understood of the mycotoxins 
in feedstuffs all over the world. There are four 
major naturally occurring AF, the most hepato-
toxic being AF B1 and the three structurally 
similar compounds, namely AF B2, G1 and G2. 
One of the principle AF B1 biotransformation 
products is AF M1 (Van Egmond, 1989). The 
symptoms of aflatoxicosis in poultry ranged from 
none to acute or chronic toxicity and varied with 
the species of bird, the amount of toxin 
consumed and the length of time over which it 

was ingested and health status of animals 
(Jewers, 1990). The duckling is very sensitive to 
AF. The clinical signs are not very definite but 
include loss of appetite, retard growth, reduced 
feed efficiency, liver damage, haemorrhage in 
the webs of toes, ataxia, malabsorption 
syndrome, steatorrhea or failure to utilize lipids, 
impaired protein utilization, appearance of 
nervous symptoms, high and rapid mortality in 
young birds and lie on their side with 
opisthotonus shortly before death (Khajarern et 
al., 1990, 2003).  
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However, not all adsorbents are equally 
effective in protecting poultry against the toxic 
effects of AF and several adsorbents have been 
shown to impair nutrient utilization (Chung et al., 
1990; Kubena et al., 1993; Scheideler, 1993). 
Recently, Dale (1998) noted that many of the 
adsorbents on the market today have not been 
adequately tested for in vivo efficacy, but are 
used based only on in vitro data. Therefore, it is 
important that adsorbent supplementation be 
subjected to in vivo evaluation both with 
respect to efficacy and to determine whether 
impaired nutrient utilization from diets can 
occur. The objective of present study was to 
evaluate the efficacy of Elitox® (Impextraco, 
Belgium) a mixture of natural biopolymer, 
enzymes, natural extracts, vitamin C and HSCAS, 
for protection against the toxicity of AF in meat-
type duck’s diets. 
 

Materials and Methods 
The experiment was conducted at Khon 

Kaen University’s Poultry Research Farm. The 
experiment approved by the Animal Ethics 
Committee of Khon Kaen University, based on 
the Ethic of Animal Experimentation of National 
Research Council of Thailand. The experiment 
was to evaluate the effects of dietary Elitox® for 
its ability to bind and ameliorate aflatoxicosis in 
meat-type ducks (Cherry Valley). Corn with AF 
was incorporated into the diets by replacing 
good quality source of corn in the control diet 
with an appropriate amount of the 
contaminated corn to provide the given AF 
concentration in the final test diet.  

One-day-old meat-type ducks (Cherry 
Valley) were randomly distributed into each of 

seven dietary treatments. Those are: < 30 
(control), 60 and 120 ppb AF or 60 or 120 ppb 
AF diets supplemented with Elitox® at 0.10 or 
0.20%. Each treatment contained 2 replications 
(pen) of 24 birds each. All birds were housed in 
open house system duration of the experiment 
and were given feed and water ad libitum. The 
compositions of the experimental ration are 
given in Table 1. The birds were clinically 
observed at least twice daily and mortality was 
recorded. At the end of experiment, all birds 
that remained alive were examined on 
feathering growth and eye necrosis condition, 
leg deformity of legs and web-toe hemorrhage. 
Bone porosity and organ weights toxicity was 
also determined (AOAC, 1995). 

The data for all parameters were 
subjected to analysis of variance (SAS Institute 
Inc., 1989) and significant treatment differences 
were determined by Duncan’s multiple range 
test (Duncan, 1955). The pooled standard errors 
which are calculated as the square root of the 
error mean square from the analyses of variance 
are reported. The statement of significance was 
based on the 0.05 level of probability. 
 

Results and Discussion 
Appearance Chronic Toxicity Evaluation 
Impaired feather growth, eye necrosis, 

web-toe hemorrhage, liver paleness liver, lipid 
content and tibia bone porosity were significantly 
(P<0.05) increased in the ducks fed with graded 
levels of AF (Table 2). The addition of Elitox® at 
the level of 0.20% to the 60 and 120 ppb AF 
diets resulted in total protection against 
aflatoxicosis as shown by significant (P<0.05) 
alleviation of the abnormal feather growth, eye 
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necrosis, leg deformity, web-toe hemorrhage, 
tibia bone porosity, liver paleness and reduced 
liver lipid content to the normal level. Khajarern 
et al. (1993) noted that ducklings were very 
sensitive to aflatoxicosis and the toxicity signs 
including poor growth performance, high 
mortality, enlarged liver with high lipid content, 
poor feather growth or helicopter-wing disease 
and leg deformity began to show once duckling 
consumed diet contaminated with as low as 30 
ppb of AF. Adding 0.20% Elitox® to the diet 
containing 60 and 120 ppb AF diminished the 
adverse effects of AF on feed intake, body 
weight gain, feed efficiency and survival. The 
addition of Elitox® caused a marked reduction of 
AF toxicity when compared with the control (<30 
ppb) and the AF 120 ppb treatment without 
Elitox®. 
 

Organ Weights Toxicity Evaluation  
 Data in Table 3 demonstrated that 
aflatoxicosis caused significant hypertrophy (P<0.05) 
of liver, kidney, heart, spleen and pancreas. Added 
Elitox® at 0.20% of the diet, significantly diminished 
(P<0.05) all the adverse effects resulting in the 
reduced organ weight toxicity index (OWTI) to a 
normal level. These data agreed with the 
previous reports of Khajarern et al. (2001 and 
2003) who compared the AF absorbing ability of 
a HSCAS (0.5% of diet) with chitin-chitosan 
powder (60 mesh with 75.6% deacetylation) at 
0.05 or 0.10% of duckling diets contaminated with 
120 ppb AF and revealed that chitin-chitosan 
could alleviate aflatoxicosis by improving body 
weight gain, feed conversion, survivability, liver, 
weight and paleness score of liver to the degree 
comparable to those resulted by HSCAS. The 

results of this study support previous research 
reports by Phillips et al., 1990a,b and Scheideler 
(1993). 
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Table 1 Composition and nutrient value of the 
experimental basal diets (0-4 wk) 
 
Ingredients 

Experiment diet (%) 
Control Aflatoxin, ppb 

30 60 120 
Corn with AF <30 
ppb 
Corn with AF 300 
ppb 
Rice bran 
Soybean meal (44% 
CP) 
Fish meal (60% CP) 
Dicalcium 
phosphate 
Limestone 
DL-Methionine 
L-Lysine 
Salt 
Rice bran oil (crude) 
Premixes1 
Calculated analysis: 
     Protein, % 
     ME, Kcal/kg 
Chemical analysis: 
     Protein, % 
     Total AF, ppb 

37.09 
8.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.51 
31.42 

27.09 
18.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.42 
60.21 

7.09 
38.00 
6.80 
36.00 
4.00 
2.50 
0.50 
0.23 
0.20 
0.18 
4.00 
0.50 

 
22.60 
3,174 

 
22.64 
122.0 

1Premixes provide per kg of diet: vitamin A 5,500 IU; vitamin D, 2,500 
IU; vitamin E, 5 IU; vitamin K, 1.45 mg; thiamin, 20 mg; riboflavin, 7.0 
mg; pyridoxine, 5.0 mg; vitamin B12, 30 mcg; pantothenic acid, 12 
mg; niacin, 50 mg; choline, 500 mg; folic acid, 1 mg; biotin, 15 mcg; 
Mn, 50 mg, Zn, 40 mg; Fe, 80 mg; Cu, 8 mg; Co, 1.5 mg; I, 0.35 mg; 
Se, 0.31 mg; ethoxyquin, 125 mg. 
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Table 2 Effects of dietary Elitox® on duckling feather growth, web-toe hemorrhage, leg deformity, tibia bone 
porosity, eye necrosis, liver paleness score and liver fat content at 4 wk. of age. 

Treatments Feather 
growth 
score1 

Leg 
deformity 

score2 

Web-toe 
hemorrhage 

score3 

Liver 
paleness 
score4 

Liver 
fat % 

dry wt. 

Eye 
necrosis 
score5 

Tibia 
bone 

porosity6 

Appearance 
chronic 

toxicity index* 
AF, 
ppb 

Elitox®, 
% 

30 
60 
120 
60 
60 
120 
120 

- 
- 
- 
0.10 
0.20 
0.10 
0.20 

2.59a 
2.02b 
1.69c 
2.41a 
2.57a 
2.40a 
2.51a 

0.36c 
1.65b 
1.90a 
0.39c 
0.38c 
0.40c 
0.39c 

      0.05c 
      0.26b 
      0.47a 
      0.08c 
      0.06c 
      0.10c 
      0.06c 

   1.04d 
   1.39b 
   1.68a 
   1.10cd 
   1.02d 
   1.17c 
   1.09cd 

15.32b 
18.94a 
21.27a 
15.96b 
15.47b 
16.07b 
15.69b 

1.06d 
1.60b 
1.94a 
1.25c 
1.10cd 
1.49b 
1.15cd 

  1.05c 
  1.50b 
  1.78a 
  1.18c 
  1.08c 
  1.22c 
  1.10c 

     0.81b 
   54.68b 
 189.23a 
     1.95b 
     1.09b 
     3.25b 
     1.29b 

Pooled SEM 0.105 0.042 0.051 0.038 1.189 0.072 0.082    27.766 
a,b,c,d Means within a column without a common superscript differ significantly (P<0.05) 
1Feather growth score: Range 1-3, 1 = poor, 2 = moderate, 3 = good 
2Leg deformity score: Range 0-4, 0 = normal, 1 = one leg slightly deformed, 2 = both legs slightly deformed, 3 = one leg slightly 
deformed, the other severely deformed, 4 = both legs severely deformed 
3 Web-toe hemorrhage score: Range 0-2, 0 = normal, 0.5 = slightly hemorrhage, 1 = moderately hemorrhage,  2 = severely hemorrhage 
4 Liver paleness score: Range 1-3, 1 = normal, 2 = moderate, 3 = very pale 
5Eye necrosis score: Range 1-3, 1 = normal, 2= moderate, 3 = severely 
6 Tibia bone porosity score: Range 1-3, 1= normal, 2= moderate, 3= very porosity 
*Appearance chronic toxicity index (ACTI) = Feather growth score x Leg deformity score x Web-toe heamorrhage score x Liver paleness 
score x Liver fat x Eye necrosis score x Tibia bone porosity score  
 

Table 3  Effects of dietary Elitox® and aflatoxin on duckling weights of liver, kidney, pancrease, spleen and heart 
at 4 wk. of age. 

Treatments  Liver  Kidney  Pancrease  Spleen  Heart  Organ weight 
toxicity index 
(OWTI)* 

AF, ppb Elitox®, %  g/100 g BW 

30 
60 
120 
60 
60 
120 
120 

- 
- 
- 

0.10 
0.20 
0.10 
0.20 

 2.05b 
2.59ab 
2.52a 
2.21ab 
2.19ab 
2.30ab 
2.21ab 

0.87ab 
0.95ab 
1.47a 
0.95ab 
0.83b 
0.99ab 
0.89ab 

0.34b 
0.39ab 
0.42a 
0.37ab 
0.35b 
0.37ab 
0.36ab 

0.09b 
0.10b 
0.17a 
0.09b 
0.08b 
0.12ab 
0.10b 

0.52b 
0.59ab 
0.64a 
0.56ab 
0.55b 
0.53b 
0.53b 

2.68b 
4.81b 
10.74a 
3.84b 
2.74b 
5.04b 
3.63b 

     Pooled SEM  0.156 0.245 0.025 0.021 0.035 1.174 
a,b,c Means within a column without a common superscript differ significantly (P<0.05) 
Organ weight toxicity index (OWTI) = Liver x Kidney x Pancrease x Spleen x Heart x 100 
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Abstract 

The experiment was conducted to evaluate the efficacy of a non-active vegetal charcoal 

(BlackBio) in binding aflatoxin (AF) and ameliorating their mycotoxicity in a 4wk feeding meat type ducks. 

BlackBio were supplemented 1.00% to 60 ppb AF or 2.00% to 120 ppb AF contaminated diets. Body 

weight gain was reduced and mortality was increased in duck fed diets contaminated with AF at 120 ppb 

compared to duck fed control diet (30 ppb AF). BlackBio supplementation effectively alleviated overall 

toxicity induced by AF. Addition BlackBio in the diets significantly diminished the adverse effects of AF and 

restored all the parameters measured back (P<0.05) toward the control value. These finding indicated that 

BlackBio, when added at the levels 1.00% in 60 ppb AF diets or 2.00% in 120 ppb AF diets, could 

modulate the toxicity of AF with percentage sorption capacity of 73.33% at the level of 1.00% in the 60 

ppb AF diets and 71.78% at the level 2.00% in the 120 ppb AF diets. In conclusion, these results showed 

that BlackBio was effective in preventing the toxin effects of AF that may be present in poultry diets at the 

levels 1.00-2.00% feed. 
 

Key words: duck, mycotoxicity, aflatoxin, charcoal 
 

Introduction 

Numerous strategies for the detoxification 

of mycotoxin containing food and feed have 

been reported (Palmgren and Hayes, 1987; 

Ramos, 1994; Ramos et al., 1996; Danicke, 2001). 

There are considerable informations, both 

theoretical and practical, on the detoxification of 

aflatoxins; however, information on detoxification 

of other mycotoxins is limited (CAST, 1989). 

Prevention and control of mold growth and 

detoxification can be achieved by treating feeds 

or ingredients physically, chemically, biologically 

and naturally by products from plants or herbs 

(Suttajit, 1989). Sequestrant or chemisorbents 

(inorganic sorbent materials: zeolite, bentonite, 

clay, hydrated sodium calcium aluminosilicates, 

activated charcoal) have been shown to alter 

the effects of aflatoxin in chickens, (Phillips et 

al., 1987, 1988, 1990, 1994; Harvey et al., 1989, 

1993; Kubena et al., 1990a, b, 1991, 1993; 

Davidson, 1987; Ellis et al., 1990, 1991; Chung et 

al., 1990; Huff et al., 1992). However, the 

optimum inclusion rates of these chemisorbents 

are generally high, for instance 5-10% for 

activated charcoal, and consequently, other 

essential nutrients, vitamins, antibiotics or growth 

promoters are also adsorbed causing even more 

negative impact on animal performance. 
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Therefore, it is important that adsorbent 

supplementation be subjected to in vivo 

evaluation both with respect to efficacy and to 

determine whether impaired nutrient utilization 

from diets can occur. The objectives of present 

study was to evaluate the efficacy of BlackBio 

(Non-active vegetal charcoal from oak tree, 

Pancosma, French), for protection against the 

toxicity of AF in meat-type duck’s diets.  
 

Materials and Methods 

The experiment was conducted at Khon 

Kaen University’s Poultry Research Farm. The 

experiment was to evaluate the effects of 

dietary BlackBio for its ability to bind and 

ameliorate aflatoxicosis in meat-type ducks 

(Cherry Valley). Just prior to the beginning of the 

experiments, samples of corn, rice bran, soybean 

meal and fish meal were analyzed for total AF 

content by method of Dicken et al. (1980). 

Aflatoxin used was produced through the 

fermentation of corn by Aspergillus parasiticus 

as was previously described by Shotwell et al. 

(1966) and further modified by West et al. (1973). 

Corn with AF was incorporated into the diets by 

replacing good quality source of corn in the 

control diet with an appropriate amount of the 

contaminated corn to provide the given AF 

concentration in the final test diet.  

One-day-old meat-type ducks (Cherry 

Valley) were randomly distributed into each of 

five dietary treatments. Those are: 30 (control), 

60 and 120 ppb AF or 60 or 120 ppb AF diets 

supplemented with BlackBio at 1.00 or 2.00%. 

Each treatment contained 2 replications (pen) of 

24 birds each. All birds were housed in concrete-

floored pens under continuous lighting 

throughout the 4-week duration of the 

experiment and were given feed and water ad 

libitum. The compositions of the experimental 

ration are given in Table 1. The birds were 

clinically observed at least twice daily and 

mortality was recorded. Group weights by pen 

were recorded on a weekly basis and feed 

consumption was recorded weekly. Also 

assessment toxin absorbance index (TAI) by using 

economic loss index (ELI), appearance chronic 

toxicity index (ACTI), organ weight toxicity index 

(OWTI) and serum biochemistry values toxicity 

index (SBVTI) at the end of experiment. 

The data for all parameters were 

subjected to analysis of variance (SAS Institute 

Inc., 1989) and significant treatment differences 

were determined by Duncan’s multiple range 

test (Duncan, 1955). 

The pooled standard errors which are 

calculated as the square root of the error mean 

square from the analyses of variance are 

reported. The statement of significance was 

based on the 0.05 level of probability. 
 

Results and Discussion 

Effect of dietary BlackBio and AF on 

duck feed intake, body weight gain, feed 

efficiency (feed:gain), mortality, survival and 

economic loss index (ELI) which calculated from 

mean body weight gain and survival are given in 

Table 2. The AF adversely affected duck’s body 

weight gain, feed efficiency and mortality. 

Ingesting AF at the level of 120 ppb of diets 

caused significant (P<0.05) decreases weight gain, 

higher survival and poor in feed efficiency. 

Symptoms of anorexia, listlessness, dehydration, 

ataxia and lie on their side with opisthotonus 

shortly before death were observed with the 120 

ppb AF. Similar toxicity signs have generally been 
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observed and reported by several workers (Baird, 

1978; Khajarern et al., 1990 and 1993). Khajarern 

et al. (1993) noted that ducklings were very 

sensitive to aflatoxicosis and the toxicity signs 

including poor growth performance, high 

mortality, enlarged liver with high lipid content, 

poor feather growth or helicopter-wing disease 

and leg deformity began to show once duckling 

consumed diet contaminated with as low as 30 

ppb of AF. Adding BlackBio 1.00% in the diet 

containing 60 ppb AF and 2.00% to the diet 

containing 120 ppb AF diminished the adverse 

effects of AF on feed intake, body weight gain, 

feed efficiency, mortality and survival. The 

addition of BlackBio caused a marked reduction 

of AF toxicity when compared with the control 

(<30 ppb) and the AF 120 ppb treatment 

without BlackBio. 

Data in Table 3 present a method for 

assessment of toxin binder efficacy, toxin 

absorbance index (TAI). The TAI was calculated 

by multiplying economic loss index (ELI) by 

serum biochemistry value toxicity index (SBVTI) 

and divided appearance chronic toxicity index 

(ACTI) and organ weight toxicity index (OWTI). 

The resulting TAI clearly demonstrated that 

addition 1.00% BlackBio to the 60 ppb AF or 

2.00% BlackBio to the 120 ppb AF duckling diets 

significantly diminished (P<0.05) the adverse 

effect of AF toxicity to a degree nearly 

comparable to the uncontaminated diet. TAI and 

relative absorbance index (RAI) are sensitive 

indicators for assessing the efficacy of a 

sequestrates (toxin binder). In case of BlackBio, 

addition at 1.00% of the 60 ppb AF diets showed 

the sequestering efficacy for AF at 76.93% 

whereas that at 0.10% inclusion of the 120 AF 

diets showed the sequestering efficacy for AF at 

70.90%. 
 

Table 1 Composition of the basal diets (0-4 wk) 

 

Ingredients, % 

Experiment 

Control Aflatoxin, ppb 

30 60 120 

Corn  

Corn with AF 300 ppb 

Rice bran 

Soybean meal (44% CP) 

Fish meal (60% CP) 

Dicalcium phosphate 

Limestone 

DL-Methionine 

L-Lysine 

Salt 

Rice bran oil (crude) 

Premixes1 

Calculated analysis: 

Protein, % 

ME, Kcal/kg 

Chemical analysis: 

Protein, % 

Total AF, ppb 

37.09 

8.00 

6.80 

36.00 

4.00 

2.50 

0.50 

0.23 

0.20 

0.18 

4.00 

0.50 

 

22.60 

3,174 

 

22.51 

31.42 

27.09 

18.00 

6.80 

36.00 

4.00 

2.50 

0.50 

0.23 

0.20 

0.18 

4.00 

0.50 

 

22.60 

3,174 

 

22.42 

60.21 

7.09 

38.00 

6.80 

36.00 

4.00 

2.50 

0.50 

0.23 

0.20 

0.18 

4.00 

0.50 

 

22.60 

3,174 

 

22.64 

122.0 

1Premixes provide per kg of diet: vitamin A 5,500 IU; vitamin D, 

2,500 IU; vitamin E, 5 IU; vitamin K, 1.45 mg; thiamin, 20 mg; 

riboflavin, 7.0 mg; pyridoxine, 5.0 mg; vitamin B12, 30 mcg; 

pantothenic acid, 12 mg; niacin, 50 mg; choline, 500 mg; folic 

acid, 1 mg; biotin, 15 mcg; Mn, 50 mg, Zn, 40 mg; Fe, 80 mg; 

Cu, 8 mg; Co, 1.5 mg; I, 0.35 mg; Se, 0.31 mg; ethoxyquin, 125 

mg. 
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Table 2 Effects of dietary BlackBio on feed intake, weight gain, feed efficiency, percentage of mortality, 

survival and economic loss index (ELI) 

 

Treatments 

 

Feed  

intake 

(g) 

Body  

weight  

gain 

(g) 

Feed  

conversion 

(g feed 

:g gain) 

 

Mortality 

% 

 

Survival 

% 

 

ELI* 

AF 

(ppb) 

BlackBio 

(%) 

30 

60 

120 

60 

120 

- 

- 

- 

1.00 

2.00 

2358b 

2444ab 

2402ab 

2446ab 

2500a 

1482a 

1417b 

1320c 

1452ab 

1463ab 

1.592c 

1.724ab 

1.819a 

1.685bc 

1.709b 

2.08b 

6.25ab 

10.42a 

2.08b 

2.08b 

97.92a 

93.75ab 

89.58b 

97.92a 

97.92a 

145.01a 

132.88b 

118.25c 

142.18ab 

143.34ab 

Pooled SEM 44.234 20.676 0.039 2.947 2.947 4.458 

a,b,c Means within a column without a common superscript differ significantly (P,0.05) 

*ELI=Economic loss index = body weight gain x survival 
 

Table 3 Assessment toxin absorbance index (TAI) by using economic loss index (ELI), appearance chronic 

toxicity index (ACTI), organ weight toxicity index (OWTI) and serum biochemistry values toxicity index 

(SBVTI) 

Treatments  

ELI 

 

ACTI 

 

OWTI 

 

SBVTI 

Toxin 

absorbance 

index (TAI)* 

Relative 

absorbance 

index (RAI)**, 

% 

AF,  

ppb 

BlackBio, % 

30 

60 

120 

60 

120 

- 

- 

- 

1.00 

2.00 

145.01a 

132.88b 

118.25c 

142.18ab 

143.34ab 

19.56 

84.52 

249.41 

23.56 

22.51 

9.59b 

13.93b 

34.20a 

9.76b 

9.79b 

22.60a 

11.85c 

2.11d 

20.71ab 

19.28b 

17.47 

- 

- 

12.81 

12.54 

100 

- 

- 

73.33 

71.78 

Pooled SEM 4.458 89.427 5.207 0.914   
a,b,cMeans within a column without a common superscript differ significantly (P,0.05) 

 

Toxin	absorbance	index∗ = 	
ELI	x	SBVTI
ACTI	x	OWTI 

 

Relative	absorbance	index	RAI =
100	x	TAI	with	BlackBio

TAI	30ppb	AF
∗∗  
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Abstract 

Thai bentonite (TB) and two commercial toxin binders including commercial bentonite (CB) and 
activated carbon (AC) were investigated for their adsorption capacities of aflatoxin B1 (AFB1) at different 
temperatures in vitro. Each sample of 5 mg/l AFB1 solution was shaken at 25o, 37o and 45oC for 24 hours, 
and the supernatants of centrifuged samples were analyzed for concentrations of AFB1 using a UV 
spectrophotometer at a wavelength of 362 nm. The results indicated that TB is capable of sequestering 
AFB1 from aqueous solution and had the significantly greater adsorption capacities than CB and AC 
(p<0.05). The adsorption capacities were then calculated and applied to isotherm equations. The 
linearized Langmuir and linearized Freundlich adsorption isotherm equations indicated that TB was the 
best toxin binder for adsorbing AFB1 as demonstrated by its significantly higher estimated maximum 
binding capacity (p<0.05), the distribution coefficient and the heterogeneity factor.  The mean adsorptions 
of AFB1 on all binders were highest at 25oC, whereas adsorbed significantly decreased when temperatures 
were increased from 25oC to 45oC (p<0.05). Furthermore, the results revealed that the Freundlich model 
presented a better fitted to the experimental data than the Langmuir model. This implied that the 
adsorption behavior of AFB1 on these toxin binders represented multilayer/multiple site adsorption on the 
binders’ surfaces. The results support the conclusion that TB adsorbs AFB1 in vitro more efficiently than 
other commercial toxin binders, especially at 25oC. 
 

Key words: aflatoxin, binder, charcoal, clay, fungal toxin, model 
 

Introduction   

Aflatoxins (AF) are toxic substances 
produced by Aspergillus flavus and A. 

parasiticus. Aflatoxin B1 (AFB1) is widely known as 
the most liver toxic among AF (Hueber et al 
2004, Godfrey et al 2013). One approach to 
detoxify AF is to combine adsorbent to animal 
feed to inhibit the bioavailability of the toxin 
absorbed through the alimentary tract (Basalan 
et al 2006). This approach is practical, especially 
when when used with contaminated feed (Hueber 

et al 2004, Pimpukdee et al  2004, Kossolova et 
al 2009). Several reports have shown that 
adsorbents, such as activated charcoal, 
aluminosilicate, bentonite and zeolite effectively 
adsorb AFB1 in vivo (Rosa et al 2001, Khajarern et 
al 2003, Pasha et al 2007, Manafi 2011, Khadem 
et al 2012, Rao and Chopra 2012, Sadeghi et al 
2012, Neeff et al 2013). 

Previous reports have applied methods 
of isothermal analysis to characterize the 
adsorption of AF onto the surfaces of toxin 
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binders (Grant and Phillips 1998, Pimpukdee et al 
2000, Hinz 2001). These methods provide 
evidence of the molecular mechanisms involved 
with different binders and allow for comparisons 
of similarities and differences. Binders having 
distinctive molecular structures bind AFB1 
differently (Phillips 1999). Reports comparing the 
binding capacity of Thai clays with commercial 
binders for adsorption capacities of AFB1 has 
been limited. Thus, the main objective of this 
study was to investigate the adsorption capacities 
and affinities of Thai bentonite from Lumphun 
Province and to compare it to other commercial 
toxin binders at different temperatures using 
Langmuir and Freundlich isotherm modeling 
approaches (Tengjaroenkul et al 2011). 
 

Materials and methods 
Chemicals: Standard AFB1 was purchased 

from Sigma Chemical Co. (St. Louis, USA) and 
two commercial binders were obtained from 
Thai suppliers. Thai bentonite (TB) was collected 
from Lumphun Province having high adsorptive 
capacity (4.68x10-3 mol/kg) among 20 clay 
samples from different regions in Thailand 
(Tengjaroenkul et al 2011). All binders were 
sieved to achieve particle sizes less than 60 µm. 
Highly purified water was prepared by processing 
deionized water through a Milli-Quf+ system. 
 

Construction of the aflatoxin B1 

calibration curves: The standard curves for AFB1 

determination were constructed by using a series 
of AFB1 solutions having the concentrations of 
0.50, 1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 5.00, 
6.50, and 8.00 ppm, respectively. Each 
standard solution was measured for absorbance 
at 362 nm by UV-VIS spectrophotometer, and 
subsequently the calibration graph was 

obtained by plotting the absorbance versus 
AFB1 concentration. 
 

Study of adsorption isotherms: Three 
different toxin binders including the TB as well 
as the commercial bentonite (CB) and activated 
carbon (AC) from the Thai supplier were used in 
this study. A 10.0 mg of toxin binder was weighed 
out in a clean borosilicate test tube. To each 
tube, the 4 ml of AFB1 solution with each 
concentration of 0.50, 1.00, 1.50, 2.00, 2.50, 3.00, 
3.50, 4.00, 5.00, 6.50, and 8.00 ppm were added 
to the toxin binder, giving a final concentration 
of 0.25% w/v. The mixtures were shaken at 200 x 
g for 24 hours at 25°C (Innova 4060 Shaker, New 
Brunswick Scientific, USA). Toxin control containing 
4 ml of each AFB1 concentration without toxin 
binder were also prepared. The control and 
samples were centrifuged (Beckman Coulter, 
USA) at 12,000 x g for 30 min, to separate the 
toxin binder from the supernatant. The adsorbed 
amount of AFB1 onto each toxin binder was 
investigated from the concentration of AFB1 left 
in the solution determined by using UV-VIS 
spectrophotometer (Perkin Elmer, USA) at a 
wavelength of 362 nm (Grant and Phillips 1998, 
Pimpukdee et al 2000). All experiments were 
performed in triplicate. The data were applied to 
fit isotherm equations to characterize the 
adsorption behavior of AFB1 onto each toxin 
binder. 

Later, the experimental data were 
transferred to the Microsoft Excel® program and 
fitted with the linearized Langmuir and linearized 
Freundlich models, and to compare these to the 
generalized Langmuir model (GLM), the generalized 
Freundlich model (GFM), and the modified 
Freundlich model (MFM) (Mayura et al 1998, 
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Pimpukdee et al 2000, Doll et al 2004, 
Tengjaroenkul et al 2011) using 2D Table Curve 
program (Jandel Scientific, USA), which could 
characterize the adsorption behavior of AFB1 on 
each toxin binder. 
 

 
Figure 1: Calibration curve of the standard AFB1 

solution at 25oC. 
 

Results  
Construction of the AFB1 calibration 

curves: In order to determine the amounts of 
AFB1 concentrations left in all solutions, the 
calibration curve of the standard AFB1 solutions 

was established by plotting the standard AFB1 
concentration (mol/L) (x-axis) against the 
absorbance (y-axis). In this work, the standard 
AFB1 solutions with concentrations ranging from 
0.50 to 8.00 ppm were employed to construct 
the calibration curve. Each standard AFB1 solution 
was measured by using UV-VIS spectrophotometry 
for absorbance at a wavelength of 362 nm. 
Figure.1 presented the calibration curve and the 
adsorption data of AFB1 adsorption at 25oC. 
 

Study of adsorption isotherms: In this 
work, toxin binders were examined for adsorption 
of AFB1 in vitro. Adsorption capacities were 
obtained by plotting the adsorbed AFB1 versus 
the concentration of AFB1 at equilibrium. The 
data representing the mean adsorption of AFB1 

onto the binders from three replicate experiments 
at 25oC are shown in Figure 2. 

 

 
Figure 2: Mean adsorption capacities for AFB1 on: (a) TB, (b) CB and (c) AC, at 25oC. 

 

The plots in Figure 2 present the 
adsorption levels of AFB1 on the different 
binders as a function of increasing aqueous AFB1 

concentrations after equilibrium for 24 hr. The 
extent of adsorption increased with the initial 

concentration increasing from 0.50 to 8.00 ppm. 
Overall, the adsorption behaviors of AFB1 were 
similar, with differences in the amounts 
adsorbed. The linearized Freundlich and 
linearized Langmuir plots for AFB1 adsorption 
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onto the TB, CB and AC can be seen in Figure 3 
and 4, respectively. The comparison of fitting 
characteristics achieved for the two line
isotherm models for three toxin binders at 25
are also shown in Table 1. 
 

 

 

Figure 3: The linearized Langmuir plots for AFB
adsorption on: (a) TB, (b) CB and (c) AC, at 25

 

 

 

 

onto the TB, CB and AC can be seen in Figure 3 
and 4, respectively. The comparison of fitting 
characteristics achieved for the two linearized 
isotherm models for three toxin binders at 25oC 

 

 

 
The linearized Langmuir plots for AFB1 

adsorption on: (a) TB, (b) CB and (c) AC, at 25oC. 

 

 

Figure 4: The linearized Freundlich plots for AFB
adsorption on: (a) TB, (b) CB and (c) AC, at 25

 

 

 

 
The linearized Freundlich plots for AFB1 

adsorption on: (a) TB, (b) CB and (c) AC, at 25oC. 
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Table 1 Comparing of fitting characteristics of isotherm data obtained from the linearized Langmuir and 
Freundlich models at 25oC 

Toxin binder 
LM* FM** 

r2 r2 nf Kf 

TB 
CB 
AC 

0.4626 
0.7405 
0.5739 

0.8961 
0.9731 
0.9799 

3.39 
2.12 
1.63 

1.82x1016 c 
1.35x109 b 
9.27x107 a 

*LM is linearized Langmuir model, **FM is linearized Freundlich model                   
TB: Thai bentonite, CB: Commercial bentonite, AC: Commercial activated carbon                     
*LL: Linearized Langmuir model, **LF: Linearized Freundlich model                                       
 R2: Correlation coefficient, nf: Affinity constant, Kf: Adsorption capacity (mol/kg)                     
  a,b,c  Different superscripts are significantly different (p<0.05). 
 

Table 1 reveals that the Freundlich 
model of three binders resulted in correlation 
coefficients (r2) around 0.9 or more, whereas the 
r2 of the Langmuir model of all binders were 
lower than 0.75. The adsorption capacities of the 
TB, CB and AC were around 1.82x1016, 1.35x109 
and 9.27x107 mol/kg, respectively, and the 
affinity constants for the commercial toxin 
binder, the TB, CB and AC were 3.39, 2.12 and 
1.63, respectively. From the values of adsorption 
capacity and affinity constants, it was found that 
the TB was most effective for adsorbing AFB1 

from aqueous solutions, followed by the CB and 
AC, respectively, and had the significantly greater 
adsorption capacities than CB and AC (p<0.05). 
 

 
 

 
 

 
 

Figure 5: Adsorption isotherms of AFB1 for binders: 
(a) TB, (b) CB and (c) AC, at 25o, 37o and 45oC. TB: 
Thai bentonite, CB: Commercial bentonite, AC: 

Commercial activated carbon. 
 

In order to understand the nature of 
adsorption occurring on the surface of the toxin 
binder, adsorption isotherm at different temperatures 
were applied in this study. The experiments were 
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carried out at three different temperatures: 25o, 
37o and 45oC. The data from isothermal analysis 
were calculated and plotted as the amount of 
AFB1 adsorbed (q) versus the AFB1 concentration 
(Ce). Adsorption isotherms of AFB1 on the TB, CB 
and AC at 25o, 37o and 45oC are illustrated in 
Figure 5. Furthermore, it was found that the 
adsorbed amount of AFB1 significantly decreased 
when temperature was increased from 25oC to 

45oC (p<0.05). The highest degree of adsorption of 
AFB1 obtained at 25oC. 

The isotherms of the linearized Langmuir 
and Freundlich models were fitted to the 
experimental data to obtain the values of the 
adsorption capacity and affinity constants for all 
toxin binders. These two approaches at different 
temperatures are summarized and presented in 
Table 2. 

 

Table 2 The linearized Langmuir and Freundlich fitting characteristics of isothermic data obtained from 
adsorption of AFB1 onto three toxin binders at different temperatures. 

Toxin 

binders 

Temperatures 

(oC) 

LM FM 

r2 r2 nf Kf 

TB 
CB 
AC 

25 
25 
25 

0.4626 
0.7405 
0.5739 

0.8961 
0.9731 
0.9799 

3.39 
2.12 
1.63 

1.82x1016 c 
1.35x109 b 
9.27x107 a 

TB 
CB 
AC 

37 
37 
37 

0.4527 
0.1783 
0.0106 

0.9633 
0.9574 
0.9905 

3.18 
2.07 
1.04 

1.01x1015 c 
9.35x108 b 
1.33x104 a 

TB 
CB 
AC 

 45 
45 
45 

0.4755 
0.2306 
0.4714 

0.9728 
0.9444 
0.9791 

3.07 
1.90 
0.77 

2.77x1014 c 
4.72x107 b  
3.48x102 a 

TB: Thai bentonite, CB: Commercial bentonite, AC: Commercial activated carbon           
 *LL: Linearized Langmuir model, **LF: Linearized Freundlich model                                        
R2: Correlation coefficient, nf: Affinity constant, Kf: Adsorption capacity (mol/kg)                  
a,b,c  Different superscripts at each temperatures are significantly different (p<0.05).  

 

The results in Table 2 demonstrated 
that the adsorption capacity for AFB1 increased 
as the temperature decreased. The high 
correlation coefficients (r2) of all toxin binders in 
the linearized models were much greater in the 
Freundlich model than the Langmuir model. 

The adsorption ability of each toxin 
binder for AFB1 was significantly different when 
considering the adsorption capacity and affinity 

constants (p<0.05) (Table 2). The TB had greatest 
adsorption ability for AFB1, and had both the 
highest adsorption capacity and affinity constants 
for AFB1. The CB demonstrated good adsorption 
capability, whereas, AC adsorbed less AFB1 from 
the aqueous solution. 

Experimental data were also transferred 
to the 2D Table Curve program. The isotherm 
equations in Table 3 to 4 were entered as user-
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defined functions. Each function has limits and 
beginning values or first approximations for the 
variable parameters. The values of the estimated 
maximum capacity (Qmax) and the distribution 
coefficient (Kd) were obtained from the double-
logarithmic plot of these isotherms. The plots 
normally present a break in the curve. The value 
on the x-axis is an estimation of Kd

-1 and Qmax is 
an estimate from the y-axis where the curve 
breaks. These values were entered into user-
defined functions. The best-fit isotherms for AFB1 

adsorption onto three toxin binders at 25oC are 
presented in Figure 6. 
 

Table 3  Isotherm equations used to fit the 
experimental data of AFB1 adsorption on different 
toxin binders from the 2D Table Curve program 
(Grant and Phillips 1998). 

Model Fitting Equation 

Generalized Langmuir model (GLM) q = Qmax 

Generalized Freundlich Model (GFM) q = Qmax 
n 

Modified Freundlich Model (MFM) q = Qmax (KdCe)n 

q: Adsorbed amount (mol/kg), Ce: Equilibrium concentration 
(mol/L), Qmax: Estimated maximum capacity (mol/kg), Kd: 
Distribution coefficient, n: Heterogeneity factor of the toxin 
binder. 
 

Table 4 User-defined functions used to fit the 
2D Table Curve program. 

Model Fitting Equation 

Generalized Langmuir 
model (GLM) 
Generalized Freundlich 
Model (GFM) 
Modified Freundlich 
Model (MFM) 

Y=(A0*A1*X)/(1+A1*X) 
 

Y=A0*((A1*X)/(1+(A1*X)))∧A2 
 

Y=A0*(A1*X)∧A2 

Y: q, X: Ce, A0: Qmax, A1: Kd, A2: n  
 

 
 

 
 

 
Figure 6: The best-fit isotherms for the 

adsorption of AFB1 onto: (a) TB, (b) CB and (c) AC. 
TB: Thai bentonite, CB: Commercial bentonite, 

AC: Commercial activated carbon. 
 

 From the best-fit isotherms, it was 
demonstrated that the estimated maximum 
capacities for the TB, CB and AC were 6.75x10-2, 
4.52x10-3 and 3.32x10-2 mol/kg, respectively, and 
the distribution coefficients for each were 
1.43x1011, 2.52x105 and 2.46x106, respectively. 
The heterogeneity factor for the TB, CB and AC 
were 1.21, 2.82 and 3.19, respectively (Table 5). 
Among the studied toxin binders, TB was the 
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best toxin binder for the adsorption of AFB1 from 
aqueous solutions as demonstrated by the 
significantly higher estimated maximum capacity 

(p<0.05), the distribution coefficient and the 
heterogeneity factors (Table 5). 

 

Table 5 Fitting characteristics for the best-fit isotherms 

Toxin binder 
             r2 of fitting model Fitting characteristicsa* 

GLM GFM MFM  Qmax Kd n 

TB 
CB 
AC 

0.589 
0.692 
0.903 

0.985b* 
0.977 

0.972b* 

0.967 
0.979b* 
0.961 

 6.75x10-2 c 
4.52x10-3 a 
3.32x10-2 b 

1.43x1011 
2.52x105 
2.46x106 

1.21 
2.82 
3.19 

TB: Thai bentonite, CB: Commercial bentonite, AC: Commercial activated carbon.           
 a*Fitting characteristics from the best fit isotherm, b*The best fit isotherm for each toxin binder,  
GL: Generalized Langmuir model, GF: Generalized Frendlich model, MF: Modified Freundlich model, R2: Correlation 
coefficient, Qmax: Estimated maximum capacity (mol/kg), Kd: Distribution coefficient, n: Heterogeneity factor of the binder. 
a,b,c Different superscripts are significantly different (p<0.05). 

 

Discussion 
Study of absorption isotherms: The 

linearized Langmuir and linearized Freundlich 
adsorption isotherm data representing the mean 
adsorption of AFB1 onto the TB, CB and AC at 
25oC increased as the AFB1 concentration 
increased. However, AFB1 seems to prefer activated 
carbon for the fastest linearized Langmuir and 
Freundlich isotherm models were applied to 
characterize the adsorption behavior, and 
estimate values of the adsorption capacity and 
affinity constants for each toxin binder. The 
Langmuir model is a simple model based on 
monolayer adsorption onto a surface, while the 
Freundlich model is an empirical equation used 
for the description of multilayer adsorption with 
interaction between adsorbed molecules and 
heterogeneous surfaces with a uniform energy 
distribution and reversible adsorption (Hinz 2001, 
Gimbert et al 2008). The Langmuir constants 
were calculated from the plots of Ce/q versus Ce. 

The Freundlich constants, the adsorption 
capacity (Kf) and the affinity constants (nf), were 
obtained from the linear plot of log q against log 
Ce. The intercept of the line is an indicator of the 
adsorption capacity, and the slope is an 
indication of the affinity constant. The value of 
Freundlich’s constant can be correlated and 
used to predict the adsorption capability of the 
toxin binder. 

Table 1 reveals that the Freundlich 
model represented a better fitted for the 
experimental data than the Langmuir model, as 
indicating from the high values of correlation 
coefficients (r2). This implied that the adsorption 
behavior of AFB1 on these toxin binders were 
multilayer/multiple site adsorptions on 
heterogeneous surfaces. The adsorption was not 
limited to a monomolecular layer, but could 
continue to adhere to the multi-molecular layers 
of the toxin binder surface (Ruthven 1984). 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

112

It was found that TB was highly effective 
for the adsorption AFB1 from aqueous solutions 
as it had the highest adsorption capacity and 
affinity constants, followed by the CB and AC, 
respectively. TB is a clay-based material 
consisting mainly of montmorillonite and it 
demonstrated the highest cation exchange 
capacity (CEC) and conductivity. In general, 
montmorillonite clays are very soft phyllosilicate 
minerals that typically form microscopic crystals 
(Gimbert et al 2008). They can swell 
considerably more than other clays with the 
addition of water. TB also has the property of 
adsorbing organic substances either on its 
external surfaces or within it inter-laminar spaces 
by the interaction with or substitution for the 
exchange cations presented in these spaces 
(Ramos and Hernandez 1996, Abdel-Whalab et al 
2002). Therefore, this binder is highly effective 
for the adsorption of AFB1 from aqueous 
solutions, and it is commonly used as an 
anticaking agent in animal feeds throughout the 
world (Yang 2003, Afriyie-Gyawu et al 2005). 
Similarly, CB demonstrated good adsorption 
capability for AFB1 in vitro and this commercial 
bentonite is also a clay material of hydrated 
aluminosilicate, primary composed of 
montmorillonite as its major constituent. 
Therefore, bentonite has received considerable 
recognition as  a toxin binder similar to other 
commercial toxin binders. 

AC also adsorbed AFB1 from the 
aqueous solutions because of its activated 
carbon surface that is non-polar or only slightly 
polar, which results in high affinity for non-polar 
adsorbates, such as organics (Yang 2003). It also 
has a large surface area and adsorbs compounds 
primarily by hydrogen bonding (Huwig et al 2001, 

Lemke et al 2001a,b). In aqueous solutions, it can 
adsorb most of mycotoxins efficiently. AC is a 
relatively unspecific toxin binder that adsorbs 
not only mycotoxins, but also essential nutrients 
and it has been shown that high doses of AC are 
beneficial in acute poisoning situations. 

Table 5 presents values of estimated 
maximum capacity, the distribution coefficient 
and the heterogeneity factor, obtaining from the 
best-fit isotherm models. From these results, it 
shows that the generalized Freundlich model is 
the best fit for the results of most of the toxin 
binders, as demonstrated by the higher 
correlation coefficients at 25oC. The generalized 
Freundlich model is a basic equation used 
mostly to explain multilayer adsorption with 
interaction between adsorbed molecules at low 
concentrations, whereas the modified Freundlich 
model is a reduced form used when the 
equilibrium concentration is very low. These 
models are sufficiently flexible to give a good 
representation of the data and appears to 
reduce the error of the estimated parameters. 
Consequently, the Freundlich models are better 
representation of the experimental data than 
the linearized Langmuir models. 
 

Conclusion 

In conclusion, TB adsorbs AFB1 in vitro 
more efficiently than the other commercial toxin 
binders, particularly at 25oC and the in vitro 
analytical method is useful for accurately 
predicting the efficacy of toxin binders. 
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Abstract 

Thai natural zeolite (TZ) collected from Chiang Rai province and two synthetic zeolites, including 
sodium zeolite (NaZ) and sodalite zeolite (SZ)were investigated for their adsorption capacities of aflatoxin 
B1 (AFB1) in vitro. Each sample was added to the toxin solution, giving a final concentration of 0.25% w/v, 
andwas shaken for 24 hours. The supernatants of the centrifuged samples were analyzed for 
concentrations of AFB1left in the solution using a UV spectrophotometer at a wavelength of 362 nm. The 
results indicated that TZ was capable of sequestering AFB1 from aqueous solution. The adsorption 
capacities of zeolites were subsequently calculated and applied to Langmuir and Freund lich isotherm 
equations. The linearized Langmuir and linearized Freund lich adsorption isotherm data demonstrated that 
TZ had highest adsorption capacity of the toxin. The experimental data were later transferred to 2D Table 
Curve Program, the obtained result had shown that the two synthetic zeolites were greater than TZ for 
toxin adsorption at 25°C as indicated with the highest estimated maximum capacity, the distribution 
coefficient and the heterogeneity factor. In addition, the results revealed that the Freundlich model 
presented a better fitted to the experimental data than the Langmuir model. This implied that the 
adsorption behavior of AFB1 on these zeolites were multilayer/multiple site adsorption on its surfaces. The 
results can be concluded that TZ is capable to adsorb AFB1 as the NZ and SZ do in vitro. 
 

Keywords: binder, clay, fungus, inorganic, isotherm, model 
 

Introduction 
Aflatoxin B1 (AFB1) is widely known as 

the most potent toxinamong AF (Hueber et al 
2004, Godfrey et al 2013). The toxin usually 
causes growth retardation, poor feed efficiency, 
low immunity and high mortality rate of farm 
animals (Pimpukdee et al 2004; Abbas 2005. 
Desheng et al 2005; Basalan et al 2006; Gonzalez 
2011; EFSA 2011; Godfrey 2013). Currently, one 
strategy to prevent AF toxicities is to includetoxin 
binderinto animal feed ingredients to prevent 

the toxin absorbed through alimentary tract 
(Lemke et al 2001, Basalan et al 2006). This strategy 
is practical, especially when applyingtothe toxin 
contaminated feed (Hueber et al 2004, 
Pimpukdeeet al 2004,Kossolova et al 2009). To 
present, several studies demonstrate that toxin 
binder, such as activated carbon, bentonite, sodium 
calcium aluminosilicate and zeolite effectively 
ameliorate AF effects on farm animals’ production 
(Rosa et al 2001, Diaz et al 2002, Khajarern et al 
2003, Yang 2003, Pasha et al 2007, Manafi 2011, 
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Khadem et al 2012, Rao and Chopra 2012, 
Sadeghi et al2012, Neeff et al 2013). Zeolite is an 
aluminosilicate substanceforming based on three 
-dimensional frameworks of alumina and silica 
tetrahedral, of which aluminum orsilicon ions 
were surrounded by four oxygen ions in 
a tetrahedral conf igurat ion. I t  possesses 
microporous structures that can react toa wide 
variety of positive charge ions, such as K+, Na+, 
Mg2+ Ca2+, aflatoxinand others (Phillips 1999, 
Horst et al 2002, Olson et al 2004). Generally, 
the pores in many zeolites are not cylindrical, 
and can cause a difference on adsorption 
capacity and affinity constantsof AFB1. Previous 
reports have applied methods of isothermal 
analysis to characterize the adsorption of AF 
onto the surfaces of toxin binders (Grant and 
Phillips 1998, Pimpukdee et al 2000, Hinz 2001). 
These methods provide evidence of the 
molecular mechanisms involved with different 
toxin adsorbents, and allow to comparisons of 
similarities and differences (Phillips 1999). 
Currently, investigation of TZ from Chiang Rai 
province for its adsorption capacities of AFB1 has 
been limited report. Thus, the main objective of 
this study was to compare TZ with two synthetic 
zeolites for their adsorption capacities of using 
isotherm modeling approaches.  
 

Materials and methods 
Chemicals 
TZ was obtained from Pan district, 

Chiang Rai province, northern Thailand whereas 
two synthetic zeolites (sodium zeolite (NaZ) and 
sodalite zeolite (SZ)) were obtained from Thai 
suppliers. Zeolites were ground and sieved to 
achieve particle sizes less than 60 µm. Deionized 
water processed through a Milli-Quf+ system was 

also prepared. Standard AFB1 was purchased 
from Sigma Chemical Co. (St. Louis, USA). 

Adsorption studies 
Construction of the AFB1 calibration curve 
The standard curve for AFB1 determination 

was prepared by using a series of AFB1 solution 
with the concentration of 0.50, 1.00, 1.50, 2.00, 
2.50, 3.00, 3.50, 4.00, 5.00, 6.50, and 8.00 ppm, 
respectively. Each standard solution was 
measured for absorbance at 362 nm using UV-
VIS spectrophotometer at λ 362 nm (Grant and 
Phillips 1998, Tengjaroenkul et al 2011)., and 
subsequently the calibration curve was plotted 
between the absorbance versus toxinconcentration. 

Study of adsorption isotherms 
A 10.0 mg of zeolite sample was 

weighed out in test tube. To each tube, the 4 ml 
of AFB1 solution with each concentration of 0.50, 
1.00, 1.50, 2.00, 2.50, 3.00, 3.50, 4.00, 5.00, 6.50, 
and 8.00 ppm were added to the zeolites, giving 
a final concentration of 0.25% w/v. The mixtures 
were shaken at 200 x g for 24 hours (Innova 4060 
Shaker, New Brunswick Scientific, USA). Toxin 
control containing 4 ml of each AFB1 

concentration without adsorbent was also 
prepared. The control and samples were 
centrifuged (Beckman Coulter, USA) at 12,000 x g 
for 30 min, to separate the zeolite from the 
supernatant. The adsorbed amount of AFB1 onto 
each zeolite was measured for the concentration 
of AFB1 left in the solution using the UV-VIS 
spectrophotometer (Perkin Elmer, USA) at λ 362 
nm (Grant and Phillips 1998, Tengjaroenkul et al 
2011). All experiments were performed in 
triplicate. The data were applied to fit isotherm 
equations to characterize the adsorption 
behavior of AFB1 onto each zeolite. 
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Isotherm fitting by 2D Table Curve 

Program 
The absorption data were used to 

calculate the amount of AFB1 left in solution and 
the amount adsorbed for each data point. The 
experimental data were transferred to Microsoft 
Excel® Program, fitted with linearized Langmuir 
model (LL), and linearized Freundlich model 
(LF), compared with the generalized Langmuir 
model (GL), the generalized Freundlich model 
(GF) as well as the modified Freundlich model 
(MF) (Mayura et al 1998, Doll et al 2004, 
Tengjaroenkul et al 2011) using 2D Table Curve 
Program (Jandel Scientific, USA) to characterize 
the adsorption behavior of AFB1 on each zeolite. 
 

Results 
Construction of the AFB1 calibration curve  
In order to determine the amount of 

AFB1 concentrations left in all studied solutions, 
thecalibration curve of standard AFB1 solutions 
was established by constructing toxin concentration 
(mol/L) (X-axis) against the absorbance (Y-axis). 
Figure.1 presented the calibration curve and the 
adsorption data of toxinadsorption as a linear 
equation as Y = 0.0823X - 0.0004, and the 
correlation coefficient (r2) was 0.9999. 

 
Figure 1 Calibration curve of the standard AFB1 

solution at 25oC. 

 
Figure 2 Adsorption isotherms for AFB1 on TZ: 

Thai zeolite, (B) NaZ: Sodium zeolite and (C) SZ: 
Sodalite  zeolite, at 25oC. 

 

Study of adsorption isotherms 
In this work, zeolite binders were 

examined for their adsorptions of AFB1 in vitro. 
Adsorption isotherms of the toxinonto three 
zeolites were shown in Figure 2. These isotherm 
plots presented the toxin adsorption levels on 
the different zeolites as an increasing aqueous 
toxinconcentrations after equilibration for 24 hr. 

Overall, the adsorption behaviors of 
AFB1 on all three zeolites were similar, with 
difference in the amount adsorbed. The LLand 
LF plots for AFB1 adsorption onto the TZ, NaZ 
and SZ demonstrated in Figure 3 and 4, 
respectively. 
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Figure 3 The linearized Langmuir plots for AFB1 

adsorption onto: (A) TZ: Thai zeolite, (B) NaZ: 
Sodium zeolite and (C) SZ: Sodalite zeolite, at 25oC. 
 
 

 
 

 
 

 
 

Figure 4 The linearized Freundlich plots for AFB1 

adsorption onto: (A) TZ: Thai zeolite, (B) NaZ: 
Sodium zeolite and (C) SZ: Sodalite zeolite, at 25oC. 
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The comparison of fitting characteristics 
achieved from two linearized isotherm models 
for thezeolites were also shown in Table 1. The 
results in Table 1presented that the LF of three 
zeolites presented correlation coefficients (r2) 
greater than 0.9, whereas r2of the LL of all 
binders were lower than 0.42. The adsorption 
capacities of the TZ, NaZ and SZ were 1.50x104, 
9.30x103 and 8.55x103 mol/kg, respectively. The 
affinity constants for the TZ, NaZ and SZ were 
1.30, 1.24 and 1.23, respectivel. 
 

Table 1 Comparison fitting characteristics of 
isotherm data of three zeolites obtained from the 
linearized Langmuir and Freundlich models at 25oC 

Toxin 
binder 

LL* LF** 

r2 r2 nf Kf 

TZ 
NaZ 
SZ 

0.4151 
0.3465 

  0.1611 

0.9541 
0.9884 
0.9914 

1.30 
1.24 
1.23 

1.50x104 
9.30x103 
8.55x103 

TZ: Thai zeolite, NaZ: Sodium zeolite and SZ: Sodalite zeolite                                                 
*LL: Linearized Langmuir model, **LF: Linearized Freundlich 
model, r2: Correlation coefficient, nf: Affinity constant, Kf: 
Adsorption capacity (mol/kg)  

 

Table 2 The linearized Langmuir and Freundlich 
fitting characteristics of isotherm data obtained from 
adsorption of AFB1 onto three zeolites at 25oC 
Toxin 
binder

s 

Tempe
ratures 

(oC) 

LL LF 

r2 r2 nf Kf 

CZ 25 0.4151 0.9541 1.30 1.50x104 

NaZ 25 0.3465 0.9884 1.24 9.30x103 

SZ 25 0.1611 0.9914 1.23 8.55x103 

TZ: Thai zeolite, NaZ: Sodium zeolite and SZ: Sodalite zeolite                                                  
*LL: Linearized Langmuir model, **LF: Linearized Freundlich model 
r2: Correlation coefficient, nf: Affinity constant, Kf: Adsorption capacity 
(mol/kg) 
 

In order to understand the nature of 
adsorption occurring on the surface of zeolite 
materials, adsorption isotherm was applied in 
this study. 

 

Isotherm fitting by 2D Table Curve 

Program 
Besides study isotherm using LL models, 

experimental data were transferred to 2D Table 
Curve program. The isotherm equations in Table 
3 to 4 were entered as user–defined functions. 
Each function has limits and beginning values or 
first approximations for the variable parameters. 
The values of the estimated maximum capacity 
(Qmax) and the distribution coefficient (Kd) were 
obtained from the double-logarithmic plot of 
the isotherm. The plots normally present a 
break in the curve. The value on X-axis is an 
estimate of Kd

-1 and Qmax is estimate from the Y-
axis where the curve breaks (Grant and Phillops 
1998). 
 

Table 3  Isotherm equations used to fit the 
experimental data of AFB1 adsorption on different 
zeolites by 2D Table Curve program. 

Model Fitting Equation 

Generalized Langmuir model (GL) q = Qmax 

Generalized Freundlich Model (GF) q = Qmax
n 

Modified Freundlich Model (MF) q = Qmax(KdCe)n 

q: Adsorbed amount (mol/kg), Ce: Equilibrium concentration 
(mol/L), Qmax: Estimated maximum capacity (mol/kg),  
Kd: Distribution coefficient, n: Heterogeneity factor of zeolite 
 

The best-fit isotherms for AFB1 adsorption 
onto three zeolites were presented in Figure 5. 
From the best-fit isotherms, it was demonstrated 
that the estimated maximum capacities for the 
TZ, NaZ and SZ were 1.25x10-2, 3.12x10-2 and 
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3.56x10-2mol/kg, respectively, whereas the 
distribution coefficients of them were 1.16x105, 
4.50x104 and 3.92x104, respectively. The 
heterogeneity factor for the TZ, NaZand SZ were 
2.87, 1.45 and 1.41, respectively (Table 5). 
 

Table 4 User-defined function used to fit in 2D 
Table Curve program 

Model Fitting Equation 

Generalized Langmuir 
model (GL) 
Generalized Freundlich 
Model (GF) 
Modified Freundlich 
Model (MF) 

Y=(A0*A1*X)/(1+A1*X) 
 
Y=A0*((A1*X)/(1+(A1*X)))∧A2 
 
Y=A0*(A1*X)∧A2 

Y: q, X: Ce, A0: Qmax, A1:Kd, A2: n 
 

 
 
 
 
 
 
 
 
 

 
 

 
 
Figure 5 The best-fit isotherm for the adsorption 
of AFB1onto: (A) TZ: Thai zeolite, (B) NaZ: Sodium 

zeolite and (C) SZ: Sodalite zeolite, at 25oC 
 
 
 
 
 

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
11.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

av
g 

q 
(m

ol
/k

g)

avg Ce (mol/L)

CZ

A

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

10.0
11.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0

av
g 

q 
(m

ol
/k

g)

avg Ce (mol/L)

NaZ

B

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0
9.0

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0

av
g 

q 
(m

ol
/k

g)

avg Ce (mol/L)

SZ

C



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

122

Table 5 Fitting characteristics for the best-fit isotherms 

Toxin binder 
r2of fitting model Fitting characteristicsa 

GL GF MF  Qmax Kd n 

TZ 
NaZ 
SZ 

0.8732 
0.9812 
0.9759 

0.9331b 
0.9957b 
0.9900b 

0.9267 
0.945 
0.9887 

 
 

1.25x10-2 
3.12x10-2 
3.56x10-2 

1.16x105 
4.50x104 
3.92x104 

2.87 
1.45 
1.41 

TZ: Thai zeolite, NaZ: Sodium zeolite, SZ: Sodalite zeolite  
aFitting characteristics from the best fit isotherm, bThe best fit isotherm for each toxin binder,  
GL: Generalized Langmuir model, GF: Generalized Frendlich model, MF: Modified Freundlich model,r2: Correlation coefficient, Qmax: 
Estimated maximum capacity (mol/kg), Kd: Distribution coefficient, n: Heterogeneity factor of zeolite 
 

Discussion 
The calibration curve and the standard 

data of AFB1 adsorption at 25oC were presented 
as a linear equation as Y = 0.0823X - 0.0004 with 
r2= 0.9999 (Figure.1). The results indicated that 
the curve wasaccurately used for the adsorption 
study for the AFB1 on the zeolite samples. 

Study of absorption isotherms 

Due to a very regular pore structure of 
molecular dimensions of the zeolites, the 
maximum size of the molecular or ionic species 
that can enter the pores of a zeolite is 
controlled by the dimensions of the channels, 
constructing with eight tetrahedral coordinated 
silicon (or aluminium) atoms and 8 oxygen 
atoms. These channels are not always perfectly 
symmetrical due to a variety of effects, including 
bonding between units that are needed to 
produce the overall structure, or coordination of 
some of the oxygen atoms of the rings to cations 
within the structure (Papaioannou et al., 2005; 
Prvulovic et al., 2015). Therefore, the pores in 
many zeolites are not cylindrical. 

From this study, TZ was capable to bind 
AFB1, similar to other two synthetic zeolites as 
evidenced by an adsorption capacity and affinity 
constants, but less than the other Thai bentonite 

(TB) and commerilizedbentonite  (CB) binders as 
reported by Tengjaroenkul et al  (2011) and 
Wongtangtintan et al (2014). This probably 
because the AFB1 molecule is too large to enter 
into the zeolite channels, and also may be the 
pore size distribution very little or are generally 
concentrated within a narrow diameter range 
(Piva et al 1995). Therefore, the adsorption may 
be limited only to the external surface of the 
zeolite particle (Dakovic et al 2005), not in the 
interlayer space/ zeolite ring as the TB and CB 
did (Tengjaroenkul et al 2011 and Wongtangtintanet 
al 2014). Furthermore, sorption behavior differs 
considerably mainly on the chemical structures 
of both the zeolites and the AFB1 as mentioned 
by Huwig et al (2001), Avantaggiato et al (2005) 
and Dakovic et al (2005).  

The LL as well as LF isotherms were 
used to fit the experimental data to obtain the 
values of the adsorption capacity and affinity 
constants of all toxin binders. These two 
isotherm data at different temperatures were 
summarized in Table 2. The high r2 of all toxin 
binders in the LF models were much greater 
than those of the LL. The Langmuir and 
Freundlich models were applied to characterize 
the adsorption behavior, and estimate values of 
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the adsorption capacity and affinity constants of 
each zeolite. The Langmuir model is a simple 
model based on monolayer adsorption onto a 
surface. While the Freundlich model is an 
empirical equation, which used for the 
description of multilayer adsorption with 
interaction between adsorbed molecules, and 
applies to adsorption onto heterogeneous 
surfaces with a uniform energy distribution and 
reversible adsorption (Hinz 2001, Gimbert et al 
2008).The Langmuir constants were calculated 
from the plots of Ce/q versus Ce. The Freundlich 
constants, the adsorption capacity (Kf) and the 
affinity constant (nf), were obtained from the 
linear plot of log q against log Ce. The intercept 
of the line was an indicator of the adsorption 
capacity, and the slope was an indication of the 
affinity constant. The value of Freundlich’s 
constant can be correlated and predicted to the 
adsorption capability of the adsorbent. The 
results in Table 1 revealed that the Freundlich 
model presented the better fit of experimental 
data than the Langmuir model, as indicating 
from the high values of r2. This implied that the 
adsorption behavior of AFB1 on the zeolite were 
multilayer/multiple site adsorption on 
heterogeneous surfaces. The adsorption was 
not limited to a monomolecular layer, but could 
continue until a multimolecular layerof AFB1 
covers the binder surface (Ruthven 1984). 

 

Isotherm fitting by 2D Table Curve 

Program 
For isotherm study using a 2D Table 

Curve program, the experimental data among 
the studied toxin binders indicated that the two 
synthetic zeolites were greater than TZ for the 
adsorption of AFB1 as demonstrated with the 

higher estimated maximum capacity, the 
distribution coefficient and the heterogeneity 
factor. Furthermore, the results revealed that 
the GF model showed excellent fitting results for 
most zeolites, as demonstrated by the higher 
correlation coefficient when compared with GL 
model. The GF model is a basic equation mostly 
used to explain multilayer adsorption with 
interaction between adsorbed molecules at low 
concentration, whereas the MF model is a 
reduced form reasonably used when the 
equilibrium concentration is very low. These 
models were sufficiently flexible to give a good 
representation of data and could reduce the 
error of the estimated parameters. Subsequently, 
these models could be applied to the 
experimental data better than the LL models. 
This study can be concluded that TZ is capable 
to adsorb AFB1 as the NZ and SZ do in vitro.  
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Abstract 

The aim of this study was to compare basic quality, peroxide, antibacterial  activity of  phenol  
equivalent in 36 Thai honey samples with 4 manuka honey samples. Results showed that the total  
bacteria  were <10-1.0X102 cfu/g  for Thai honey and  80-1.4X102 cfu/g for manuka honey, and the total 
yeast and mold were <10-2.3X102 cfu/g for  Thai honey and <10 cfu/g for manuka honey. The mean pH 
values of Thai honey (3.94±0.34) and  manuka honey (4.04±0.10) were not  significantly  different (p> 
0.05). The mean water contents of  Thai honey (18.64±1.59%) and manuka honey (19.45±0.98%) were also 
not  significantly different (p> 0.05). In contrast, the mean values of peroxide in Thai honey (19.71±14.68 
mg/L) and  manuka honey (0 mg/L) were significantly different (p< 0.05). Antibacterial activity against 
pathogenic Staphylococcus aureus strain ATCC 25933 using an agar well diffusion assay was observed only 
in manuka honey (UMF® 20+ with 8.07% phenol equivalence). In conclusion, total bacterial count, pH and 
level of water content were not different in all honey. Longan and lychee honey contained relatively high 
amount of peroxide (20-40 mg/L) as compared with the manuka honey. 
 

Keywords: Microbiological quality, Longan, Peroxide, Phenol equivalent, Thai 
 

Introduction 

Thailand was ranked 32nd in the world 
and 2nd in the ASEAN region as honey exporter 
with production over 11,000 tons  per year, and 
export over 8,900 tons per year worth more than 
478 million baht  (Panpum, 2015). At present, 
the Department of Agricultural  Extension in the 
Ministry of  Agriculture  and Cooperatives of  
Thailand  has a plan to develop and restructure 
the entire bee farming industry to raise the 
standards of Thai  honey. The National Committee 

on Agricultural Commodity and Food Standards 
notifies the establishment of Thai Agricultural 
Commodity and Food Standards to entitle Good 
Agricultural Practice (GAP) for bee farms.  

Longan and lychee honey are mainly 
produced in the northern part of Thailand, but 
others (macadamia, sunflower, rambutan, sesame, 
bitter bush, coconut, korlan, bittervine, cashew 
nut and mangosteen) exist from different 
geographical locations in Thailand. The honey is 
commonly sold  as an alternative medicine 
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(Kwakman and Zaat, 2012; Kwakman, et al., 
2011; Mandal and Mandal, 2011; Sarah et al., 
2012). The price of Thai honey is  ranged from 
2.5 to 12 US$/kg. In contrast, manuka honey can 
be sold up to 10-30 times the retail price of Thai 
honey. Manuka honey is produced from the 
manuka bush (Leptospermum scoparium) 
indigenous to New Zealand and Australia. At 
present, the trend of consumption of  manuka 
honey in cosmetics and food industry in 
Thailand increased.  

Hydrogen peroxide in honey was 
determined as a major antibacterial activity and 
accounts for all of the observed antibacterial 
activity in most honeys  (Brudzynski et al., 2012). 
Recently, Phenol equivalent (non-peroxide) as a 
unique manuka factor (UMF) is used as a 
reference standard for measurement of 
antibacterial activity and as biological  quality 
indicator  found in manuka honey (Allen et al., 
1991; Adams et al., 2008; Adams et al., 2009; 
Kwakman and Zaat, 2012; Majtan et al., 2012). 
The antibacterial activity of honey occurs due to 
the synergy between peroxide, non-peroxide  
and non-antibacterial components in the honey. 
Currently, only a few pieces of research 
documents on the antibacterial properties of 
peroxide and the antibacterial activity of phenol 
equivalent with  pathogenic bacteria were 
reported. Thus, in this study, we compared 
the antibacterial properties of peroxide to 
that of the phenol equivalents between Thai 
honey from many flowers and the manuka 
honey with the aims to encourage the marketing  
of  Thai  honey, and to increase value  of  the 
honey. 

 
 

Materials and methods 

Honey 

Unheated and unprocessed Thai honey 
samples were harvested from different geographical 
regions between November 2012 and April 2014 
by the Department of Agricultural Extension in 
the Ministry of Agriculture and Cooperatives of 
Thailand and the Thai Beekeepers Association. 
Majority of  classify honey was type of plants 
that the  orchards and garden situated. Most 
orchards and garden have a wide area of more 
than five acres. Duration to keep honey usually 
was only one majority type plant of the blooming 
period. Forty honey samples from several kinds 
of plants were collected as follows: longan 
(n=18), sunflower (n=2), lychee (n=3), korlan 
(n=2), sesame (n=2), rambutan (n=1), para rubber 
(n=1), bitter bush (n=1), coconut (n=1), cashew 
nut (n=1), mangosteen (n=1), macadamia (n=2), 
bittervine (n=1), and 4 samples of New Zealand 
manuka honey (Comvita; Medihoney Brand-
UMF® 5+(n=1), UMF® 10+(n=1), UMF®15+(n=1), 
and UMF®20+(n=1). All honey samples were 
stored in darkness at  25±2°C for 3-6 months, 
but except for some longan honey (n=6) were 
stored for 12-15 months  until laboratory tests. 
Twenty-four months were generally accepted as 
the conventional period for honey storage 
(Parvanov and Dinkov, 2012; Ministry of  Primary 
Industries, 2014).  

Microbiological  test 

Ten grams of each honey sample were 
homogenized in 90 ml of 0.1% peptone water 
solvent. Decimal dilutions were made into the 
same solvent until it was 1/1000. Aerobic 
mesophilic bacteria following protocol 
(ISO4833:1991) were counted on standard agar 
count plates (PCA) after being incubated at 37oC 
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for 48 hours. Mold and yeast counts were 
followed the protocol (ISO 21527-2:2008). 
Microbial counts were expressed as colony-
forming units per gram of honey (cfu/g), and 
performed in duplicate. 

pH determination 

The pH of each sample solution 
containing 5 g of honey sample and  5 g distilled 
water was performed in duplicate using a pH 
meter (Denver: UB-10, Canada). Prior to the 
measurement, the pH meter was calibrated using 3 
standard buffer solution, pH 4, 7 and 10 at 25oC.  

Water content 

All honey samples were measured for 
the water contents twice with a hand refractometer 
(ATAGO, HHR-2N, Japan) at 20oC, and reported as 
a percentage.  

Peroxide test 

Peroxide content (H2O2) was determined 
using peroxide strip (Cat. No. 110011,  Merck Ltd., 
Germany). After 1 hour of incubation  at 20°C, a  
test strip was dipped into the sample solution (1 g 
honey sample in 4 g distilled water) for  1 second, 
excess liquid was shaken off, and the colour of 
the strip was read after 15 seconds by comparing 
it to the standard value on the package of the  
strip test. The obtained values were then multiplied 
by four to give the amount of hydrogen peroxide 
in mg per L of honey per hour at 20°C. This  
experiment was conducted in triplicate.  

Assessment of antibacterial Activity of 

Phenol equivalent  

 The inhibition of a pathogenic 

Staphylococcus aureus (strain ATCC 25933) was 
obtained from the Clinical Microbiology Unit, 
Center for Research and Development of Medical 
Diagnosis Laboratories, Faculty of Associated 
Medical Sciences, Khon Kaen University, and was 

performed using an  agar well diffusion assay. S. 

aureus was adjusted to absorbance 0.05 at a 
wavelength of 625 nm, which was equivalent to 
a 1X108 cfu/mL as a stock solution. The surface 
of nutrient agar (Himedia Laboratories, India) 
plates was spread with 100 µL stock S. aureus 

solution, and allowed to dry. Wells were cut in 
the agar to prepare 5.5 mm in diameter using a 
sterile glass cylinder, and  then were filled with the 
test honey. The 2 g honey was dissolved either in 
2 g sterile deionized water for peroxide activity 
test or in 2 g of catalase solution for non-
peroxide activity test. Catalase solution was 
prepared by dissolving 2 mg of catalase (Sigma-
Aldrich, USA; 1850 units/mg) in 10 mL sterile 
deionized water. Aliquots of 50 µL of each 
solution were placed into the wells, and were 
repeated  in triplicate for each sample (Cuilan et 
al., 2012; Sulaiman, 2011). 

Freshly phenol solutions (Sigma-Aldrich, 
USA) with concentrations ranging from 1%-14% 
(w/v) were prepared in sterile deionized water. 
Aliquots of 50 µL of each solution were placed 
in three wells for  the assay. Sterile deionized 
water and catalase solution were used as 
negative controls. The plates were incubated at 
37 oC for 18 hours, and the diameter of the clear 
zone of the antibacterial activity against S. 

aureus was  measured using digital calipers 
(CORAL®, Japan). Phenol references were used 
to develop a standard calibration curve. The 
mean phenol equivalence was recorded, and 
phenol inhibitions were compared  with among 
all honey samples (Cuilan et al., 2012; Sulaiman, 
2011). 
 

Statistical analysis 

Data were presented from minimum to 
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maximum for microbiological test and mean±SD 
(standard deviation) for water content, pH 
determination, peroxide test and antibacterial 
activity as  phenol equivalent. Data were  analyzed 
using the F-Statistics (p value < 0.05) from  Excel 
(2007). 
 

Results 

Bacterial counts obtained from 36 Thai 
honey samples were all lower than 10 cfu/g 
(n=11), and ranged from a low of 10-1X102 cfu/g 
(n=25) to a  maximum of 1.0X102 cfu/g in longan 
honey (n=2). Manuka honey (n=4) had a 
minimum value of 80  and maximum value of 
1.4X102 cfu/g. Yeast and mold count obtained 
from 36 Thai honeys were lower than 10 cfu/g 
(n=26), 10-60  cfu/g (n=9)  and a maximum of 
2.3X102 cfu/g in only lychee honey (n=1). All 
manuka honey samples (n=4) were lower than 
10 cfu/g. 

The  pH of  Thai  honey (n=36)  had  a 
minimum value  of  3.44   to   a   maximum value 
of 5.07. The mean pH values of Thai and manuka 
honey were 3.94±0.34 and 4.04±0.10, respectively. 
There was  no statistically significant difference 
between group means of  the Thai and Manuka 
honey. 

The water contents of all honey (n=40) had 
a minimum value of  15.6% to  a maximum value 
of  21%. The mean water contents of Thai and 
manuka honey were 18.64±1.59% and 
19.45±0.98%, respectively. There was no 
statistically significant difference among group 
means of  the Thai and manuka honey. 

All  manuka honey and some Thai 
honey (coconut honey (n=1), sesame honey 
(n=1), mangosteen honey (n=1) and para rubber 
honey (n=1)) had no accumulation of  

detectable levels of H2O2 (0 mg/L). The mean 
level of peroxide in Thai honey was 19.71±14.68 
mg/L, with a  maximum of 40 mg/L in longan 
honey (n=9) and lychee honey (n=1). There were 
statistically significant differences of the mean 
value among a group of  Thai and manuka 
honey  (p = 0.01). In this study, results of all 
honey (n=40) for peroxide test after storage was 
about 1-3 months at 25±2°C. 

Phenol solution was used as a 
comparative standard  in the antibacterial activity 
assay.  One manuka honey sample (UMF® 20+) 
had peroxide activity equivalent to 8.07% (w/v) 
phenol. Manuka honey (UMF® 15+) had no-
complete clear zone in the assay, whereas,  all 
Thai honey and the other manuka honey 
samples had no clear zone. The lowest phenol 
concentration  capable to produce a measurable 
inhibition zone  was 2.50% (w/v). The mean 
diameter of clear zone of each sample was 
calculated (diameter of  the well was 5.5 mm), 
and plotted with  regression line, y = 1.1663x + 
2.5386 and  R² = 0.9869. 
 

Discussion 

Thai honey (n=36) and manuka honey 
(n=4)  were above  yeast and mold standards 
72.22% (26/36) and 100% (4/4), respectively. 
Tysset et al. (1970), Snowdon and Cliver (1996), 
Thompson (2009)  reported that the yeasts and 
molds could be expected to be found in honey 
on a regular basis (below 100 cfu/g), but  the 
levels can be controlled by standard industry 
practices.  The benchmark limits for Quality 
Assurance Programs in the Australian honey 
industry in terms of bacteria count to consider 
the more stringent values lower than 5X102 cfu/g 
and lower than 10  cfu/g of yeast and mold, 
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respectively, as indicators of  hygienic 
management practice (Ward and Trueman, 

2001). Yeast and mold counts should be less 
than 10 cfu/g of  honey according to the  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Table 1 Results of  microbial count,  pH,  H2O2, H2O  and total antibacterial activity tests.  

No. Type of honey 
(N o . sample) 

 

microbiology physicochemical  antibacterial 
activity    

Bacteria 
(cfu/g) 

 

Mold and  
yeast 
(cfu/g) 

pH H2O2 
(mg/L) 

H2O 
(%) 

Total antibacterial 
activity as  phenol  
equivalent (w/v)% 

1 Korlan(2) 20-40 <10-20 4.40±0.67 14.00±8.48 18.95±0.07 < 2.50 

2 Macadamia(2) <10-40 <10-60 4.07±0.07 8.00±0.00 18.25±1.76 < 2.50 

3 Sunflower(2) <10-60 <10-10 3.55±0.11 2.00±0.00 19.80±1.69 < 2.50 

4 Coconut(1) 60 10 3.97±0.00 0.00±0.00 21.00±0.00 < 2.50 

5 Bittervine(1) 20 <10 3.77±0.00 8.00±0.00 20.00±0.00 < 2.50 

6 Longan(18) <10-100 <10-50 4.04±0.29 30.00±10.28 17.91±1.57 < 2.50 

7 Rambutan(1) 50 10 4.18±0.00 8.00±0.00 18.5±0.00 < 2.50 

8 Sesame(2) <10-90 <10 3.57±0.12 1.00±1.41 18.7±2.40 < 2.50 

9 Lychee(3) <10 <10-230 3.68±0.37 26.67±11.54 19.8±1.91 < 2.50 

10 Para rubber(1) <10 20 3.95±0.00 0.00±0.00 20.5±0.00 < 2.50 

11 Mangosteen(1) 50 <10 3.67±0.00 0.00±0.00 21.00±0.00 < 2.50 

12 Bitter bush(1) <10 30 3.55±0.00 20.00±0.00 18.00±0.00 < 2.50 

13 Cashew nut(1) <10 10 3.80±0.00 4.00±0.00 19.00±0.00 < 2.50 

14 Manuka(4) 80-140 <10 4.04±0.10 0.00±0.00 19.45±0.98 8.07%* 

 Mean±SD 40±30 10±40 3.95±0.32 17.75±15.14 18.72±1.56  

*Result from UMF® 20+ but the other manuka samples resulted  lower than 2.5 % 

 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

132

Ministry of  Public Health, (2000). Our 
results demonstrated that all Thai honey were 
equivalent to the Australian standards for 
bacteria count (100%), but only  72.22% for the 
yeast and mold standards. Similar  results were 
reported by Snowdon  and  Cliver (1996), and  
Wanjai (2012). Generally, microorganisms in honey 
may influence quality or safety. Due to the 
natural properties of honey and control 
measures in the honey industry, the good honey 
is a product with minimal types and levels of 
microbes that similar results of this paper . But  
high contamination of  bacteria, yeast and mold in 
honey is considered  as an indication of  low 
hygiene during processing, handling and packaging 
(Tchoumboue et al., 2007). 

The levels of pH of  all  Thai  honey 
(n=36)  and manuka honey (n=4) were found to 
be in the normal range, similar to the report in 
1999 by the USA National Honey Board, (1999) 
(an average pH of 3.9, ranging from 3.4-6.1). 

The water contents of all honey (n=40) 
were found to be in the normal range, not more 
than 21% by weight as recommended by the 
Ministry of Public Health, Thailand (2000).  

Detectable H2O2 production of honey 
was found  in  32 from  36 Thai honey samples. 
The  same type of honey also contained 
different H2O2 concentrations (Cuilan et al., 2012), 
similar to this study. However, the manuka 
honey in this experiment could not be detected 
the level of  H2O2, similar to the study of  
Kwakman et al., (2011). Generally, the amount of  
H2O2  production depends on the health of the 
bees, the quality of plants (Majtan et al., 2012), 
and the presence of  catalase, peroxidases, and 
antioxidants, such as Gallic acid and caffeic acid 
(Wahdan,1998;  Weston et al., 2000; Bang  et al., 

2003; Sulaiman, 2011). The activity of the 
peroxide accumulation decreased with an  
increase in the storage time of a honey sample 
(Mahmoud and Owayss, 2006; Wakhle and Desai, 
1991; Irish et al., 2011). In contrast, the non-
hydrogen peroxide activity of the manuka honey 
increased, and this could be greatest, if the 
samples was stored at 25°C (Irish et al., 2011).   
For,  the storage effect of honey for 15 months 
in the dark, the non-peroxide activity was  
presented only slightly (Bogdanov, 1997). But the 
stability of non-peroxide activity from other 
honey samples was more variable (Irish, et al., 
2011). 

For the antibacterial activity of phenol 
equivalent, one manuka honey sample (UMF® 
20+) had peroxide activity equivalent to 8.07% 
(w/v) phenol, similar to the results reported by 
Sulaiman (2011). The levels of antimicrobial 
activity and hydrogen peroxide of honey were 
not necessarily correlated with as reported by  
Cuilanet et al. (2012). Different volumes of 
honey placed in the wells and the concentration 
and strain of bacteria may effect of the inhibition 
of S. aureus  in agar well diffusion method  
(Allen et al., 1991; Sulaiman et al., 2012; 
Kwakman et al., 2011).  Although manuka honey 
had no accumulated detectable levels of H2O2, it 
still had antibacterial activity. A report of Majtan 
et al. (2012) suggested that methylglyoxal (MGO) 
affected glucose oxidase resulting in the 
production of H2O2. The level of methylglyoxal in 
manuka honey would also be variable, 
depending on the variety of  tree and the 
sources of  nectar (Adams et al., 2009). In 
addition, there was no correlation between  
before and after processing at 45°C for up to 8 
hours, and the H2O2 level alone appeared to be 
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a poor indicator of final antimicrobial activity of 
honey (Cuilan et al., 2012).  
 

Conclusions 

Thai and Manuka honey in this study 
were good quality honey as presented the 
bacterial counts. Thai honey from longan and 
lychee flowers  was a good source of peroxide 
compared with the manuka  honey. Only manuka 
honey (UMF® 20+) had a good antibacterial 
activity of the pathogenic S. aureus strain ATCC 
25933, but further research with a greater 
number of  honey samples, the non-hydrogen 
peroxide activity  and other bacterial tests are 
required to support this observation.  
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Abstract 

As globalization brings about rapid change, it is vitally important that education tends to not just 

academic pursuits, but also the physical, mental, social and emotional health of students. This study aims 

to examine aspects of administrative systems for health promotion in primary schools under the Basic 

Education Commission Office in Tak and outline the factors necessary for these systems to benefit the 

development of well-rounded students. Hybrid research was conducted to study existing conditions and 

gather further data through interviews of stakeholders from best practice health promotion schools. 

Findings show that planning, clear definitions of responsibilities, implementation and management of 

resources help lead to the desired outcomes. 
 

Key Words : administration system, health promotion, primary school 
 

Introduction 

Globalization, arising from advancements 

in science and technology, especially information 

technology, is fast making our world one without 

borders and introducing new economic and 

social orders. International politics beget both 

opportunities and risks to the quality of life in 

societies around the world. Thailand is a part of 

the international community and thus must 

make adjustments accordingly to coexist along 

with the rest of the world. The development of 

people involves improving the quality and 

competency of people to have fundamental 

skills in thinking, learning and life management in 

order for them to adequately cope with rapidly 

changing social and economic conditions. Adapting 

to new processes is necessary in our modern 

world and, along with the creation of opportunities 

and ensuring of security for all segments of 

society through thoughtful contemplation, planning, 

joint decision-making and joint evaluation, Thai 

people should receive development in wisdom, 

learning skills and processes and personal 

responsibility (Department of Health, 2004). 

Economic and societal advancements 

give rise to many issues that need to be 

addressed. For example, in our complex modern 

world with all its associated dangers and risks, 

how should we go about promoting matters 

such as good health and physical, mental and 

emotional well being? Sustainability is also a key 

concern worldwide and effective sustainable 

development focuses on people and their well-

being. This is in line with the concepts espoused 

by the National Social and Economic Development 

Plan No. 8, that stresses that any development 

must be people-centered in order to make any 

society sustainable. Members of society must feel a 

sense of ownership for their own development, 

be aware of what needs to be developed within 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

139

themselves and with that knowledge set forth to 

better themselves. Analysis and synthesis of 

personal issues can bring forth creative approaches 

and solve problems impeding collective social 

development. 

If people lack an understanding of their 

physical, mental and emotional selves, 

development, both personal and societal, will 

be hindered, so it is therefore necessary to give 

priority to the enhancement of health education 

to develop the potential for young people to 

have a better quality of life in terms of politics, 

economics, society, culture and environment. To 

this end, the National Education Act of 1999, 

Section 6 decrees that "management of 

education must develop the children of Thailand 

to be a complete person in body, mind, intellect 

and knowledge, following the ethical and 

cultural norms of the country in how they live 

life and to happily coexist with each other" 

(National Board of Education, 1999) and the Thai 

Ministries of Education and Health have both 

agreed to work jointly to implement quality 

health promotion into the Thai educational 

system within the timeframe of three years in 

orderto strengthen the physical well-being and 

life skills of students in various dimensions using 

the philosophy of Sufficiency Economy and 

through the promotion of exercise, food safety, 

sanitation, consumer protection, drug abuse 

prevention, emotional awareness, and sexual 

and reproductive health. 

The agreement to embark on this initiative 

to develop quality assurance systems for health 

education between the Ministry of Education 

and the Ministry of Health was made on August 

6, 2008 (Ministry of Education, 2008). Pursuant to 

this agreement, the Office of the Basic Education 

implemented a project to promote the health of 

Thai students in the areas of food and nutrition, 

environment, movements and exercise, student 

health, self-care in health, disease prevention, 

worldwide health networks and other health 

related activities. Students were given the 

opportunity and encouraged to be involved, but 

participation levels vary from school to school. 

Extracurricular health related activities are also 

offered in accordance with the project. The 

Board of Education also implemented a variety 

of projects, such as the Students in Health 

Promotion School project to develop a holistic 

approach to health education and management, 

and the Thai Students with Good Health project, 

which focuses on food, environmental health, 

exercise habits, and self-care. There are also 

undertakings that encouraged educational 

institutions to check the quality and nutrition of 

their institution’s food to promote the healthy 

development of students and to be in 

compliance with food and nutrition standards. 

Other activities include physical fitness tests, 

health check-ups, and the maintaining of up-to-

date student health records (Tongchien, 2008). 

The researcher is a primary school 

principal with an interest in developing a 

sustainable management system to promote 

good health in primary schools under the 

jurisdiction of the Basic Education Commission 

Office in Tak and to present research results that 

will be of benefit to school administrations in 

the pursuit of improvements in students’ health 

and their continuing physical, mental, social and 

emotional development. 
 

Objectives of the study 

The purpose of this research is to 

develop a model for an administrative system 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

140

for health promotion in primary schools under 

the Basic Education Commission Office in Tak 

province, with specific objectives being: 1) to 

study the conditions and guidelines for 

promoting health in primary schools under the 

Basic Education Commission Office in Tak province, 

2) to create a model for an administrative 

system for health promotion in primary schools 

under the Basic Education Commission Office in 

Tak province, and 3) to evaluate the model for 

an administrative system created for health 

promotion in primary schools under the Basic 

Education Commission Office in Tak province. 
 

Methodology 

The research aims to develop an 

administrative system for health promotion in 

primary schools under the Basic Education 

Commission Office in Tak province by conducting 

research and development, which is a process of 

qualitative research. The methodology used is 

hybrid research, being both quantitative and 

qualitative (mixed methodology), and conducted 

in the following three phases: 1) the study of 

conditions and guidelines for health promotion 

in primary schools under the Basic Education 

Commission Office in Tak province by interviewing 

school administrators, teachers, students and 

other stakeholders from nine best practice 

schools for health promotion under the Basic 

Education Commission Office in Tak province for 

content analysis, 2) the development of a model 

for an administrative system for health promotion 

in primary schools under the Basic Education 

Commission Office in Tak province by using data 

gathered from the first phase to determine its 

suitability in accordance with a seminar by experts 

(connoiseurship) and 3) the evaluation of the 

model for an administrative system for health 

promotion in primary schools under the Basic 

Education Commission Office in Tak province by 

meeting with and soliciting comments from ten 

school administrators, ten teachers and ten 

parents, totaling 30 people, and analyzing the data 

gathered through mean and standard deviation. 
 

Results 

The results from the analysis and synthesis 

of data gathered pertaining to the development 

of an administrative system for health promotion 

in primary schools under the Basic Education 

Commission Office in Tak province found that 

implementation of health promotion in schools 

must consider these ten elements: 1) school 

policy, 2) school management, 3) joint projects 

and collaboration between the school and the 

community, 4) an environment conducive to 

good health, 5) school health services, 6) health 

and physical education, 7) nutrition and food 

safety, 8) sports and exercise activities, 9) 

counseling and social support staff, and 10) 

health promotion for staff  according to the 

standards of the Department of Health. Some 

schools have a viable roadmap for these 

activities even though there is no clear system in 

place. The data suggests that administrative 

systems for health promotion in primary schools 

under the Basic Education Commission Office in 

Tak should be responsible for the following: 

policy, assignment of roles and responsibilities, 

budget, facilities and equipment and time 

allocation for activities. Process consists of planning, 

implementation, monitoring and evaluation, 

adjustments, and coordination, with outcomes 

being student health in four key domains: physical, 

mental, social and emotional. 
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The results from evaluating the 

administrative system for health promotion in 

primary schools under the Basic Education 

Commission Office in Tak find that its usefulness 

and potential are at a very high level. 
 

Discussion and Conclusions 

Results of the study into approaches to 

how to promote good health in primary schools 

by Office of the Basic Education Commission 

concur that administrative systems for health 

promotion in primary schools under the Basic 

Education Commission Office in Tak should have 

inputs accounting for policy, responsible parties, 

finances, facilities, resources and time spent 

on activities, within a process of planning, 

implementation, monitoring and evaluation in 

order for students to be physically, mentally, 

socially and emotionally healthy. Successful 

health promotion in primary schools under Basic 

Education Commission Office in Tak is possible if 

the administration has a clear and a well-defined 

system in place for the purpose of reaching that 

goal. From the main components of input, 

process and outcome, the relationships can be 

observed between different elements. The 

administration of health promotion, operating 

within a vigorous system, will positively affect 

outcomes. This is consistent with the research of 

ChantanaKromjit, et al. (Kromjit, 2006), which 

studied the effective development activities for 

students and found that the process for effective 

development activities consists of five components: 

1) planning, 2) management, 3) evaluation, 4) 

suspension, and 5) self-development of teachers. 

Working in all stages and elements prompted 

participation from all parties, as activities were 

clearly documented, had clear assignment of 

responsibility, were monitored and appropriately 

arranged with respect to the environment. 

Counseling, support and encouragement from 

administrators, teachers and other stakeholders 

also contribute to the health promotion that was 

also in line with the guidelines for development 

activities in the core curriculum of the Basic 

Education Act of 2008 (Office of Academic and 

Educational Standards, 2009), which defines the 

principles of management of activities for students 

to include 1) clear and concrete goals, inclusive 

for all learners, 2) complete, all-around 

development that take into account each 

student’s potential, interests, aptitude, maturity 

and age level, 3) activities that cultivate and 

promote awareness to behave as a beneficial 

part of society consistent with the lifestyle, 

traditions and culture of the country, and 4) 

activities based on the principles of participation 

with open opportunities for teachers, parents, 

community leaders, scholars, organizations and 

other agencies to participate. 

The policy regarding the promotion of 

health (Health Promoting Policy) should be in 

the school development plan, clearly written 

and in compliance with the core curriculum. The 

management responsible for promoting health 

in primary schools should have a good 

understanding of their roles and be committed 

to working within the budget to promote good 

health in primary schools, which should receive 

adequate support from the relevant agencies in 

the form of manpower, materials, equipment, 

facilities, resources, and environment. The 

physical environment should allow students to 

exercise their creativity and imagination and tend 

to all aspects of physical, mental, social and 

emotional development. The arrangement of 
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the physical environmental must also take into 

account its impact on learning, its supply of 

necessary materials, and its availability for use, 

as prescribed by the standards of the basic 

education curriculum of 2008. 

In terms of process, planning for the 

development of education systems to promote 

health in primary schools under the Basic 

Education Commission Office in Tak should be 

done clearly and in writing. Schools need to 

define and delineate the roles of those involved 

in the process. A calendar is necessary to keep 

track and give awareness of the execution, 

supervision and evaluation of operations. 

Stakeholders should make continual 

recommendations regarding health promotion to 

aid in ongoing improvement. Various action plans 

should be written for health promotion activities 

and student participation should be encouraged. 

The entire process must be one with clear and 

properly defined procedures consistent with the 

recommendations of Worapat Phucharoen 

(Phucharoen, 2000) who says that efficient and 

quality operations consist of four cyclical phases: 

planning, doing, checking and acting /amending 

(Deming Cycle), and in accordance with the 

findings of ChomchaiKard-ort (Kard-ort, 2011) 

whose study of management styles for student 

activities found that participation and collaboration 

are critical in primary education. Commonalities 

can also be found in the policies of The Basic 

Education Commission Office, which include basic 

components such as policy, recommendations, 

implementations, promotion, evaluation and 

improvement. 

As for outcomes, the four domains of 

student health are physical health, mental health, 

social health and emotional health. Physical 

health is the ability to perform everyday tasks 

without feeling tired, reflecting on the strength 

of the body. Having good physical health 

generally comes from congenital characteristics, 

proper eating, body management, and physical 

condition. Mental health means having the 

ability to learn, or cognitive ability. Intelligence 

refers to the ability to access information 

efficiently and use that information consciously 

to rationally solve problems or reach conclusions, 

while higher intelligence includes the notion of 

initiative. Social health is the ability to interact 

with other people as well as the environment. 

There is a sense of satisfaction that comes from 

relationships and contact with others. Social 

health means being able to build relationships 

with others, to both give and to love, to make 

impressions and give consent without conditions, 

to make contributions to the community. 

Emotional health is the ability to control emotions 

with ease and be comfortable around people, to 

understand other people's emotions as well as 

understanding one’s own. 

The results of the analysis of administrative 

systems for health promotion in primary schools 

under the Office of the Basic Education 

Commission in Tak show that the systems contain 

input, process and output and can be firmly 

implemented. The connections between 

components within the system as a whole can 

be seen and the symbiotic relationship between 

them clear, with the ultimate goal being an 

administrative system with benefits towards the 

maximization of the quality of student health. 

1.  Suggestions for implementation  

1.1 Administrative systems for health 

promotion in primary schools under the Office of 

the Basic Education Commission in Tak should 
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integrate health promotion into educational 

management and issues existing in other subjects 

beyond health and physical education. 

1.2 Stakeholders with authority in 

administrative systems for health promotion in 

primary schools under the Office of the Basic 

Education Commission in Tak should set a good 

example and have firm commitment to their 

responsibilities. 

1.3 Administrative systems for health 

promotion in primary schools under the Office of 

the Basic Education Commission in Tak should 

be implemented consistently and intensively. 

2.  Recommendations of the research 

2.1 Research and study into the 

guidelines for health promotion in primary 

schools under the Office of the Basic Education 

Commission in Tak show that successful schools 

can be a model for best practice in health 

promotion, but among other schools there is 

much variation in the degrees of effectiveness. 

Further research needs to be conducted to 

ascertain the nature and effect of these 

differences as well as to discover new ways to 

benefit health promotion in our schools. 
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Abstract 
 

 The patients ranged in status;  1) immediately after injury 2) after x-ray from hospital 3) casting from 

hospital and 4) post treatment from other method. Methods of treatment are as follows: 1)  Physical 

treatment is the same as how an orthopedic physician would proceed but there’s a difference method and 

material (1) Recognition; the history, physical examination, inspection and palpation technique or x-ray results 

(2) Retention; adjusting  bones  via  back to original location3)  Reduction; bone is set utilizing  with splints 

made of bamboo or soft wood or PVC pipe and (4) Rehabilitation;  teaching patients  how to exercise. If 

symptoms are severe, they were sent to the hospital (Referral). In case of mal union or improperly they may 

fracture again (Reconstruction). 2) Mental therapy; involve positive reinforcement and encouragement given 

during treatment and on-going home visit. 3) Spiritual treatment; divine supernatural consisted of paying of 

respect and annual Homage day ceremony, utilized witchcraft, magic oil and herbs. Following recovery, 

patients are encouraged to make merit and give thanks and 4) Societal treatment; service was valuable every 

day and appointments were not  necessary except holy days. 
 

Key words: Wisdom, Indigenous healer,  Holistic treatment of  fracture,  Indigenous medicine 
 

Introduction 

In today’s society, even though modern 

medicine or alternative medicine is developed 

with new technology and strategies of healing, this 

opposes indigenous medicine by indigenous healer 

that are not dependent on technology. The results 

of treatments from indigenous healers relieve 

illness within the community and it enables the 

people of the community to lead a quality life. 

People will live a sustainable life and according to, 

Thayaping (2014) said to “Sickness is a reality 

among ordinary citizens of society and is a natural 

part of the circle of life. When you get sick it 

doesn't matter what kind of disease you have, you 

must have appropriate and suitable treatment, 

that doesn't pose a threat or danger to you or 

result in a disability and return to good quality of life 

and happiness” 

In collecting research from all indigenous 

healers from 1988 to 2013, it is evident that 

patients were usually treated by modern medicine, 

yet there were some patients treated by 
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indigenous healers as well, especially in rural 

areas. Consistent with the research of  Saramunee 

(1988), it was found  that  treatment by the 

indigenous healers involvesa culture of healing that 

depends on  folk wisdom. The result was that the 

patient fully recovered with normal bone 

alignment and function or bone deformation but 

normal function. The assessment from the 

orthopedist found that although clinical 

outcomes of indigenous treatment of fractures 

are not as well modern medicine, the reason that 

locals have such a strong faith in indigenous 

Healer in Thai society (Gahermhaan, 1997, 

Kuhnboonjan. et al , 2012). Other research by 

Juntaramano and Sawangareeruk (2013) found: 1) 

the indigenous wisdom was inherited from ancestors, 

teachers (the deceased), and the sixth sense of 

practitioners.  There were no texts but using one 

by one method and teacher’s experiences. 2) a 

use of herbs and a unique collection of four 

recipes using special oils. These are the use of 

coconut oil, goat oil, tiger oil and sesame seed oil 

and the herbs used are, Zingiberaceae, Derris 

Scandens, Cryptolepisdubia, Oxycerosbispinosous. 

From this gathered data, it’s demonstrated that 

most of the research is quantitative. This data has 

been studied and collected through the 

knowledge of indigenous healers via generations of 

ancestors. This aids in the conservation of 

indigenous healing. There is no other qualitative 

research on holistic indigenous healing. Holistic 

indigenous healing is important in every aspect 

of life, including, physical, mental, spiritual, and 

societal which have connections that cannot be 

separated. 

Professional  nursing  is  another  occupation  

involving  patient care from birth to death. Nurses’ 

roles include; 1) prevention 2) curative 3) 

rehabilitation 4)  health  promotion and  5)  health  

counseling. Nurses will work  both in the hospital 

and in the community, so they may be close to 

their patients, and offer continuous treatment and 

this provides the most effective and high quality 

care, which conforms to research by  Hatakit and 

Thanoi (2012). She said, “holistic  nursing  has  

holistic world view toward human being that  

emphasizes health promotion , healing, and well-

being  of  an  individual. It promotes the use of 

modern medicine, complementary therapy (CT) 

and personal life experience to care. As a result, 

holistic nursing can respond to holistic health 

care needs of an individual covering physical, 

psychological, social  and  psychospiritual  

dimensions. Studies reveal many barriers  nurses 

experience  in providing holistic care. These 

include lack of clear understanding  of  holism and  

spirituality and lack of adequate educational  

preparation. This also conform with Tongprateep 

(2009), which states, “Nursing professions have 

provided  a wide range of benefits globally for 

generations, because nurses have a duty to 

provide proper health care for patients in all age 

ranges from birth to death and  spiritual dimension 

is one of the nursing. Ratanakul, (Tongprateep, 

2009) “who are able to provide the best spiritual 

care for patients, have not only combined their 

thoughts with any religious, and medical methods, 

they are also have strong spiritual foundations.” 

From the aforementioned statement, 

researcher, thenursing instructor, have observed 
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the importance of indigenous wisdom. If the 

indigenous healers have an understanding of the 

holistic process and adapt this in combination with 

treatment, then the indigenous healer will be of a 

better quality. Simultaneously, the researchers 

realized the importance of competent graduate 

nurses in health care, holistic concrete as well. 

The study furthers the knowledge of indigenous 

healers in the treatment of fractures consistent with a 

holistic health paradigm by doing qualitative research 

“The wisdom of indigenous  healers in the holistic 

treatment of  fractures ” is to bring knowledge to 

the indigenous  wisdom integration to provide 

nursing care to patients. This gives nurses a better 

understanding about the concept of a holistic 

approach by integrating the concept. The practice 

of religion and how to treat  by indigenous  healers. 

It also shows the development of the soul that 

can meet the needs of patients with concrete.  In 

addition, patients with fractures and family 

choice in health care by alternative way in  holistic 

treatments such as  development of complementary  

health care,  were more efficient and maximized 

the benefits to the patient fractures. They also 

contribute to the conservation of indigenous 

wisdom  followed the lives of the Thai people and 

this also continues the heritage of Thai culture  

and  the next generation. 
 

Objective 

To study the wisdom of indigenous healers 

in the holistic treatment of fracture. 
 

Methodology 

 Design 

 The qualitative research;  in depth interview 

and observation that includes participation. 

Informants 

The population is indigenous healers  from 

four  regions recorded  the wisdom of indigenous 

by Bureau of Thai Indigenous Medicine, Department 

for Development of Thai Traditional and Alternative 

Medicine, Ministry of Public Health (2012) from 190 

indigenous healers by using two sampling  methods; 

1) cluster  sampling  indigenous  healers  recruited 

only  treatment of  fracture from four regions of 

Thailand and 2) purposive sampling  included  

criteria; healing experience from 20 years, including 

in-depth  interviews  with consent and disclosure 

to wisdom and permission to visit the home 

voluntarily. Contributors 12 informants and data 

saturation. (Guest, et al., 2006 found that 12 

interviews of homogenous group is all that is 

needed to reach saturation.) 

Instruments 

Six instruments were used to collect the 

data; these are described below: The researcher 

must realize the importance of being neutral and 

objective and working without bias. 

The structured in-depth interview form 

had3 parts; personal information, indigenous 

wisdom in fracture treatment and the open-ended 

questions of problems or obstacles and suggestions. 

Examples of questions, “how is knowledge 

of indigenous healers inherited, using what strategy, 

from whom are these strategies acquired?”, “how do 

you give treatment for patients suffering from 

fractures?”, “How do you use casts and splints?”, 

and non-structured in-depth interview form. 

The questions are flexible and should be 

related to the previous answers. Then the 
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researcher shows the interview outline to these 

three respected professionals;  orthopedist,  specialist 

of indigenous medicine and orthopedic nursing 

specialist. 

The observation form. 

The tape recorder. 

The camera. 

The stationary equipment. 
 

       Advocacy of  informants 

Once approved by the Ethics Committee 

for research in human subjects in the field of 

traditional medicine and alternative medicine, 

(project code 07-2014 dated March 3, 2015 to 

March 3, 2016) informants agreed to sign this consent 

form  and keep it in a safe and confidential place.  

However, names of the informants  will  be kept  

anonymous by  not  recording  first and last names. 

This data is reported to Mc Cormick Alumni and 

people related to the research only.  When research 

is complete, data will be destroyed immediately. 

Data collection 

After passing approval by the Ethic 

Committee, the research via phone contact is to 

ask informants to participate by asking for information. 

The researchers will explain the details, objectives, 

and protection of privacy of the research to them 

and will give approval to ask about the research 

and appointments will be made to go interview 12 

informants in their homes, in the four regions of 

Thailand. Collecting information is also done through 

in-depth interviews by using casual conversation.  

During this process, it is determined via observation, 

whether the informants wish to participate in the 

interview. Then permission is requested to take 

photographs and tape recordings. The interview 

process will take no more than two hours. 

Data analysis 

The Colizzi technique was analysed, reported 

and submitted back to the informants for accuracy 

with content as appropriate. Additional data was 

added as the informants’ desired to reveal their 

wisdom and body of knowledge. 
 

Results 

The informants are all male and ages 

between 46-55 years old and all Buddhists faith. They 

have completed the fourth grade of elementary 

school and junior high school. Most of them have 

other careers in addition toindigenous healers in 

treatment of fracture. They often have 26-30 years 

of experience in the holistic treatment of fractures. 

Two main themes emerged from the 

meaning of the wisdom of indigenous healer in the 

holistic treatment of fracture. They included: 

“Acquisition of knowledge of the treatment of 

fractures” and “Wisdom of holistic treatment of 

fractures.” 

Acquisition of knowledge of  the 

treatment of fractures 

The informants have inherited their 

knowledge of the treatment of fractures from 

ancestors and deceased instructors. The ancestors 

pass on knowledge through the dynamic “sixth 

sense” and supernatural power as a natural gift.  

There were no texts but using one by one method 

and teacher’s experiences. Other than that, 

knowledge is gained by learning from Monks who 

are their instructors. Also, self-study is a means of 

learning techniques. An important thing for the  
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informants to remember, that the teacher stresses, 

are the five Buddhist precepts. Before treatment, 

indigenous healers must pay homage to the 

teacher and the ancestors once annually and not 

asking for the price. 

For example; 
 

“In learning from the Monk instructors,….wat 

Tarawadee …I studied orthopedics and 

anatomyand adapted my knowledge along 

with ancient wisdom.” (1 st informant) 
 

“Ifpeople pay only 25 satang (in Thai phonetics), 

whenever they come, they will still be 

treatedeven though…annual 

Wai Kru ceremony” (9 th informant) 
 

Wisdom of holistic treatment of 

fractures 

Type of patients were; 1) immediacy 2) 

after x-ray from hospital 3) casting from hospital 

and 4) post treatment from other method. The 

place of treatment is the indigenous healers own 

home. This would lend a sense of familiarity and  

in case of emergency, treatment any time and no 

service charge. Wisdom of holistictreatment of 

fractures include; physical, mental, spiritual and 

socital  treatment.  

 Physical treatment 

When the patient arrives, indigenous 

healers will ask about symptoms. What happened? 

Where does it hurt? What time was the onset? 

Where did you go before coming here and how 

were you treated? 

They examined areas of pain, inspection 

of  the arms or legs that are bent or twisted, 

palpation and slightly movement, observation of 

patients injured or not? or take a look  the film to 

be diagnosed with the fracture characteristics. The 

common fractures found were extremities, clavicle 

and shoulder dislocation. 

When this data is analyzed and the 

fracture site is determined, the indigenous healer 

will begin retention adjusting the bone  via  back 

to original location  but  there are different 

methods utilized.  For example; 
 

“When the fracture is diagnosed, cotton is 

used (splints are produced by wrapping the 

cotton around  separate sticks). Then by 

tapping on the fracture site  and not pulling, 

indigenous  healer allows the bones  via  back 

to original location. This is done all while 

chanting a blessing of healing.” (6 th informant) 
 

“The retention adjusting  the bone  to the 

original state is yumekhang (in Thai phonetics) 

which  involves  indigenous healer putting his 

feet in coconut oil and then placing them on a 

heated metalploughshare, warm oil coated  

his feet, are then placed on the  fracture site.   

A blessing is saidduring this process.”  

(9 th informant) 
 

When the bones return to their proper 

position, a cast is made of certain materials as 

follows; bamboo, soft wood, and PVC pipe. 

For example;   
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Fig1 Showing a cast prepared with PVC pipe.

(10 th informant) 
 

 

 

 

 

 

 

 

Fig 2  Showing a cast prepared with PVC pipe.

(1 st informant) 
 

Fig 3 Showing a cast using bamboo to tibia fracture 

left leg.  (4 th informant) 
 

When  the  splint is finished instructions 

on how to behave, when food should not be 

eaten and scheduling a follow up appointment to 

determine the progress of treatment are 

established. Principles of rehabilitation

consistent by keeping bones  to

a cast prepared with PVC pipe. 

 

with PVC pipe. 

 

 

 

 

 

 

using bamboo to tibia fracture 

When  the  splint is finished instructions 

on how to behave, when food should not be 

eaten and scheduling a follow up appointment to 

determine the progress of treatment are 

Principles of rehabilitation that are 

bones  to recover normal 

strength of the affected area  but 

method and material. 

For example;        
 

“I asked the patient to carefully lift a bottle 

containing 500cc of water as high as they could.”

(10th  informant)
 

“Carefully move the affected ar

bear weight yet be cautious of falling.”

(7 th informant)

“Use oil and bless it, non

months  the bone  may be bend.”

(12 nd informant)
 

“Use a walker and try to walk slowly.”

(5 th informant)
 

Mental  treatment

 The informants

reinforcement and encouragement given during 

treatment and on-going home visit, through advice 

from personal experience. 
 

“It’s good that you’re not hurt badly!  In just a 

few short days you will be better.  

very effective and your aching will be gone.  

Blessings may also be give

(8 th informant)

Spiritual  treatment

The informant’s 

approach consisted of paying of respects and 

annual Wai Kru ceremony, they utilized witchcraft, 

magic oil,  herbs,  blessing  on the fracture  area 

and  do not claim money. Some have visited the 

house every day until the

Following recovery, patients are encouraged to 

strength of the affected area  but difference 

“I asked the patient to carefully lift a bottle 

containing 500cc of water as high as they could.” 

informant) 

“Carefully move the affected area and gradually 

bear weight yet be cautious of falling.” 

informant) 
 

oil and bless it, non- weight baring  two 

months  the bone  may be bend.” 

informant) 

“Use a walker and try to walk slowly.” 

informant) 

Mental  treatment 

The informants involve positive 

and encouragement given during 

going home visit, through advice 

from personal experience. For example; 

“It’s good that you’re not hurt badly!  In just a 

few short days you will be better.  This blessing is 

very effective and your aching will be gone.  

Blessings may also be give nover the phone.” 

informant) 

Spiritual  treatment 

The informant’s divine supernatural 

consisted of paying of respects and 

annual Wai Kru ceremony, they utilized witchcraft, 

blessing  on the fracture  area 

and  do not claim money. Some have visited the 

house every day until the patient recovers. 

Following recovery, patients are encouraged to 
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make merit and give thanks. For example; 
 

“I visit my patient each day until they are 

healed.”  (4 th informant) 
 

Societal  treatment 

Informants are people who are accepted, 

respected, and are an integral part of the 

community.   

For example; 
 

“I am aindigenous  healer of  fractures  and  an 

herbalist.  I give treatment at home even though I 

am old man.  I used to be the village head man.  

My house has a meeting room for the community 

to learn about herbs.” (7 th informant) 
 

In addition, indigenous healers offer advice 

that is relatedto uphold the five Buddhist 

precepts:  eat from the five food groups, eat small 

fish and take prescribed medicine given by the 

physician. Things you should not do; do not 

engage in sexual activities, do not consume 

pickled, fermented foods, alcohol, meat, seafood, 

bananas, banana blossoms and do not pass 

beneath a banana tree bracing stick. 
 

Discussion  

All indigenous healers are of the Buddhist 

faith and all have been monks. Some are teachers. 

This is how they acquire the knowledge of how to 

pray the blessings and the practice of astrology 

and healing methods. The important characteristics of 

indigenous healers are the ritual preparation 

before treatment and not asking for the price. The 

treatment of fractures was the indigenous healer 

body of knowledge which was inherited from 

ancestors, teachers (the deceased), and the sixth 

sense of practitioners. There were no texts but 

using one by one method and teacher’s 

experiences. Rooypinit P, is an indigenous massager  in 

Samutprakan province. He said, “All the knowledge 

through the ‘sixth sense’ is with everyone since 

they were born.  I have no idea how it happened 

to myself either.  There is some knowledge that 

has been passed through my experiences in 

indigenous massager” (Juntaramano, 2013).  This is 

related to research of Mohamut, et al (2007) found 

that, the strategy is to teach the knowledge of 

indigenous healers to family members or others 

with real interest. The knowledge is from sanctification 

and follows the five Buddhist precepts.  Additionally, 

do not eat these ten types of meat; dog, human, 

elephant, horse, snake, tiger, yellow tiger, lion, 

cheetah, and bear.  Do not eat meat at a funeral, 

because if you do so, it is believed that it will 

weaken the blessing. This conforms with the 

research of Attasit (1992), found that before 

studying, you must first pay homage to the teacher 

and make a vow to study hard so you may be 

astute, be kind, have a good heart, good morals, 

and ethical behavior. Do not exploit others and be 

a good indigenous healer. The annual Teacher 

Homage Day is always on Thursday (because 

Thursday is teachers’ day in Thailand), Full moon 

Day, according to the lunar calendar or most 

convenient month or by the teacher commanded. 

This is related to research of Yumana (1999) found 

that the date entered and organized on the first 

Thursday of April each year, otherwise, the 

indigenous healers everywhere believe whatever 

their instructors have established.  You cannot fail 
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to follow the teachers’ orders. 

Physical treatment 

Physical treatment is the same as orthopedic 

physician 4R’s (Jirawipoonpun, 2015), but difference 

method and material as follows:  Recognition;  the 

diagnosis , in asking for basic information by asking 

simple questions and using a physical examination 

by observing  and palpation  feeling for abnormalities 

and studying x-ray results that accompany the 

patient.  The process of the treatment; Retention; 

adjusting  bones  via  back to original location,  

Reduction ; bone  is  set  utilizing  with splints  

made of  bamboo  or soft wood or  PVC pipe and  

Rehabilitation;  teaching  how to exercise and ,  

use of arm slings and braces.  You can move, stretch, 

bend, and flex to your full potential.  Make an 

effort to move frequently or the affected area will 

become immobile. Body movement will prevent 

muscle atrophy.  Payaprertpong (2014) said, “To 

help the patient recover from a fracture is very 

important.  To recover the right and proper way 

will help bones healing faster and will help 

prevent muscle atrophy.  The patient will become 

stronger faster. This will also help with recovery of 

the nerves and muscles so they work quickly and 

actively and promote normal blood flow throughout 

the body.”  This also conforms with reasons of how 

to provide care for patients with limitations and 

prevent them from contracting other diseases such 

as: 1) Hypostatic pneumonia, 2) Lung atelectasis, 3) 

Muscle atrophy,  4) Joint stiffness, 5) Pressure sore,  

6) Constipation and 7) Deep vein thrombosis. 

(Juntaratmano, 2008).Other than that, if the 

condition is too serious, the patient is  sent  to the 

hospital (Referral). In case of mal union or improperly 

they may fracture again (Reconstruction). 

Advice is then given on what foods to eat, 

for example; small fish, small shrimp, fish with 

small scales, eggs, various beans, sour fruit; all 

these foods are high in calcium and vitamins and 

will help build collagen. This will help to 

strengthen the broken bones. On the other hand, 

forbidden foods are; meat, chicken, coffee, prawn, 

squid, catfish, onion, garlic, bamboo shoots, 

banana flour, pickled or fermented foods, jack 

fruit, durian and all bananas.  It is believed these 

foods will inhibit the healing process. 

The banana flour in Thai is called 

“huapree”, with similar pronunciation to “appree”, 

which means “inauspicious”. Alcohol is forbidden 

because it may cause another accident and is not 

good for ones’ health during the recovery period.  

How to behave during recovery; the patient should 

not lift heavy items and refrain from sexual activity 

as this may cause re-fracture  or the  bone may 

separate or move apart. 

 Mental  treatment 

The indigenous  healers will speak positively 

and encourage the patient and the patients’ 

family to keep them from worry.  They will give 

advice from experiences and pay home visits.  

Other than that, teachers have said:  “To give 

treatment equally and ask for no compensation 

conforms to King Bhumibol” father he said that “I 

don’t want you to be only a doctor, but I also 

want you to be a man.” (Siriraj Faculty of medicine, 

2015). When you give treatment, you will feel 

happy about it and the patient will not be worried  
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or stressed. There will be no concern for 

compensation because the ingenious healers will 

not ask for compensation, however, there is a 

small fee for respect the teachers. When the 

patient has no worry or stress. The brain will not 

produce adrenaline, which in turn will help the 

patient relax and be able to rest and recover the 

natural healing. 

Spiritual  treatment 

The indigenous healers will perform a 

ceremony of paying homage to the teacher before 

treatment.  This will welcome the teachers and 

pay respect to ancestors and deceased instructors, 

which will empower the treatment process.  

During treatment prayers are given and holy oil 

that has been blessed is used.  Prayers are for a 

strong spirit and for confidence in healing powers.  

This will better establish effective treatment so 

the annual Teacher Homage Day is another way to 

honor teachers and display loyalty. This will give 

the healers additional power for effective healing.  

For the patient, the paying of homage to the 

teacher, will help make the healing a success.  

Following this, the patient will go and make merit 

to honor the teachers.  The patient will also make 

merit to the spirits of enemies from a former life.  

This conforms to Maslow’s Hierarchy of Needs, first 

published in 1954. This has helped to aid the 

process in 1990, as previously mentioned, in 

relation to the supernatural (Transcendent needs).  

Maslow said that “When humans develop 

themselves to their highest potential, they will 

also develop their supernatural needs Spiritual 

needs). (Tungkitipakorn, 2013). Humans have had 

fear in their hearts since they were born and this 

leads to the need to banish fear.  By finding things 

that they can depend on, it leads to belief called 

“religion”. Religion is important in teaching people 

to survive by believing in and having faith. 

Societal  treatment 

The indigenous healers are usually respected 

by the community and they are people who can 

be trusted.  Informants are people who are 

accepted, respected, and are an integral part of 

the community.  Some of them are Village Health 

Volunteer (VHV), leader in their communities, 

participants and provider, and these indigenous 

healers stay home to perform healing and leave 

home only for important errands. They will stay 

home primarily during the harvest season because 

there are more patients at this time, since people 

may fall from trees while picking fruit etc. they 

also stay home because patients do not have time 

to make appointments. The patient outside the 

community may also receive treatment. Additionally, 

patients may get treated outside normal working 

hours. This is the likely case during emergencies. 

Holistic health care has been prevalent 

and common among communities. (Sutheyano, 

2000).  Many of the Tri pidok books said that, the 

Lord Buddha had good health, lived to age 80 year 

old, and he could preach for 16-20 hours a day.  

Buddha used holistic health care consisting of 

physical, mental, spiritual, and societal treatments. 

Indigenous healers utilizing mental treatment and 

spiritual treatment are very closely related and it is 

often difficult to note the difference and societal 

treatment using indigenous medicine is an ancient 

treatment in the community.  It became a part of 

the lifestyle that incorporates ritual, ceremony, 
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culture, traditions, and resources. It is different in 

different areas and is accepted in communities.  

Indigenous medicine has the following outstanding 

characteristics: 1) It is a system of holistic 

medicine. 2) There are good results and successful 

treatment when the patient has unclear 

symptoms. 3) It conforms to the lifestyle of the 

community. 4) The patient pays the lowest fee. 5)  

Diagnosis and treatment closely follow societal 

and cultural norms.6)  Indigenous medicine has 

simple guidelines for service of the patient. and7) 

The quality of some treatments will make healing 

certain. (Juntaramano and Swangareeruk, 2013). 

Nurses will provide close care of the 

patient; they need the ability and knowledge to 

practice holistic treatment to care for the patient 

completely in all areas.  This conforms with the 

research of Hatakit and Thanoi (2012). The result 

research found that, nurses still have problems 

with the idea of holistic healing.  For instance, they 

lack of knowledge of holistic healing both in the 

spiritual treatment  and in preparatory nursing. 

This will give families and patients options 

in regard to healthcare choices by having holistic 

indigenous medicine available.  There is a need to 

develop a better treatment plan for patients that 

would combine the benefits of modern medicine 

with holistic indigenous healthcare for optimum 

quality of care that benefits the patients.  In this 

way, nurses would have a part in inheriting wisdom 

in holistic treatment and follow the lifestyle of 

Thai people that has been inherited and may be 

passed on to future generations. 

Indigenous medication of Thailand is also 

accepted by people in rural areas. By having these 

holistic care methods, a comparison may be drawn 

to health care that provides one stop service.  This 

means one indigenous healer can treat multiple 

symptoms until the patient fully recovers.  Severe 

cases will be referred to a hospital. 
 

Conclusion 

A spiritual dimension is one that the 

nursing  profession needs to  develop and offer in 

the course of healing and treatments, to 

understand more deeply, approach and practically 

heal people. Insight can access and use learning 

from indigenous wisdom and apply it to the 

context of the patient by using the nursing 

process, which was instrumental in nursing  as a 

result, patients experience a real pleasure and 

nurses will see patients' quality of life and happiness. 
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Abstract 

“Ban Mun Khong” property development project is being set up by a network of community 

organization development institute aiming to support low income household community in Chiang Rai 

province in order to improve living quality as well as providing elderly with appropriate living environment 

at their home and public living space. Thus, this research aims to find out factors that are affecting 

environment and design of housing and public spaces. This research also studies requirements of facilities 

needed by elderly for housing and public living spaces. Based on the survey conducted, there are 2 kinds 

of housing in the community namely, detached house and terraced house. There are also 3 kinds of 

public spaces namely, public space on roadside, public space in between house and public space beside 

canal (Nahm Korn canal). Based on the questionnaire conducted, most of the samples require light pole, 

garbage can disposal, road signage, public benches and pavilions. The propose design will be done with 

consideration of above survey and in-line with universal design standard. 
 

Key Words: Elderly, Environmental management, Network of Community Organizations Development Institute 
 

Introduction 

“Ban Mun Khong” property development 

project was set up to support low-income 

household community in Chiang Rai. The project 

aimed to improve living quality and bring 

together people in the community to help 

themselves in developing their living space and 

support their working.The project was managed 

by Community Organizations Development 

Institute (CODI), a subsidiary of ministry of social 

development and human security known as 

“Ban Mun Khong Chiang Rai”. There are 10 co-

operative housing societies which are Rachadej 

Damrong, Doi Thong, Wat PraKaew, San Pakhor 

Nheu, Thawee Ratana, Rim Nam Phatana, Roi 

Phra Buddha Baht, Doi Buddha Baht, Samakhee 

Phatana Mun Khong and Thann Nam Korn. 

The main propose of the projects wasto 

run down property and land ownership issues. 

Hence, the cooperative and funding of Ban Mun 

Khong was set up to help leasing out the land in 

competitive rates in the long term. Another issue 

was tackled hygiene and safety due to the use 

of low quality raw material, usage of remaining 

material or even gab bage for shelter to protect 

living are as from wind,  rainand sunforresting 

and sleeping. This low living condition showed 

the unstable income and low standard of living. 

Over the years, Thailand is on go in grecession 

sand changes of social be havious that 

contribute to a reduction insizing of house hold 

family members. More house hold have become 

single family of 2-3 members. So, Many lives of 

elderly need more help sinmany ways. 
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According to national statistics survey in 

2011, found that 12.3% of total nat ional 

population isclassified a selder lyhen cewea real 

ready in the ageofel derly era. Moreover, 

according to the United Nations found that 

current living conditions has not been designed 

to provide enough safety both inside and 

outside the living space for the elderly. The 

community does not have facilities to support 

elderly suchas handrails, ramp etc. 

These studies provide guidelines for the 

project design that will help elderly to live in 

houses and public spaceswith better comfort 

and safety. It includesthe designing of a new 

floor plan, recommendation of appropriate 

facilities and safety guidelines for the elderly and 

with universal design standard.This design will 

provide a better standard of living. 
 

Objectives of the study 

1. To study general data of the Network 

of Community Organizations Development Institute 

Chiang Rai. 

2. To design the appropriate environment 

for the elderly for living in the low income housing 

of the Network of Community Organizations 

Development Institute Chiang Rai. 
 

Methodology 

The study use dan observation method 

and a survey method. Also analyzing the 

relationship between physical factors and 

appropriate environmental management for 

elderly of low-income housing network 

community in Chiang Rai. This is to find out 

appropriate design. The process of the study is 

1. Scope the problems and the 

populations and the area of the research. 

2. Review the literature and related 

study which are related to elderly, community 

and the problems. 

3. Design the research tools which are 

interview questions and questionnaires. 

4. Observe field works study using 

observation method to identify the needs, 

problems and imported information which 

relating to elderly. This process is used for design 

work shop for the community. 

5. Set the work shop to introduce 

information and also exchange the idea with the 

community to find out the appropriate design 

for elderly. Also, in the workshop researcher also 

uses the questionnaires and interview question 

tools to collect the data from the participants. 

6. Collect data by using the question 

naires, interview and observation in the rest of 

the field. 

7. Analyze the data using percentagefor 

the questionnaires to find the percentage of the 

needs of the population. Also, analyze the data 

from the interview and observation. In this 

process, the researcher needs to summarize the 

research and final design. 

8. Reflect the research information and 

appropriate design to the communities and 

receives the suggestions for the further research. 
 

Results 

Co-operative Thann Nahm Korn housing 

society Chaing Rai was located at moo 13, Bann 

Doi Phrabart, Robwiang, which is located on 

district 3 of Chiang Raimunicipality has a total 

area of 10 rai, 3 nganand 35 square wah (86,140 

square meter). This is equivalent to 60.6% and 

green area of 39.4% (Figure 1). There are 120 

households with 360 members. From this, there 
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are 60community members (25 men and 35 

women) with those over 50 years old.

 

 

Figure 1 Asite planning of Co-operative Thann

Nahm Korn housing society Chiang
 

From the survey, there are 2 type of living 

space namely 2 story terraced house (Figure 2) and 

1-2 story detached house (Figure 3). The building 

structure consist of reinforce concrete structure and 

set back 1 meter spacing on each side (Figure 3).

 

Figure 2 The 2 story 

terrace house on 

private road, Soi1
 

 

Figure 3 

story detached house.

 

There are 5 volunteers house (Figure 4) 

which are 

Number 1 is Mr.SomnukKampanya

(Figure 5) 

Number 2 is Mr.KanongdateKantha

Number 3 is Mrs.SaranyaChaiwong

(Figure 7) 

Number 4 is Mr.KamhangManeerat

(Figure 6) 

Number 5 is Mrs.PhanThammasit

community members (25 men and 35 

women) with those over 50 years old. 

operative Thann 

Korn housing society Chiang Rai. 

From the survey, there are 2 type of living 

2 story terraced house (Figure 2) and 

etached house (Figure 3). The building 

structure consist of reinforce concrete structure and 

set back 1 meter spacing on each side (Figure 3). 

The 2 story 

terrace house on 

private road, Soi1. 

 The 1 and 2 

story detached house. 

house (Figure 4) 

Mr.SomnukKampanya’s house. 

Mr.KanongdateKantha’s house. 

Mrs.SaranyaChaiwong’s house. 

Mr.KamhangManeerat’s house. 

Mrs.PhanThammasit’s house. 

 

Figure 4 The lay out plan indicate the elderly’s 

house in Co-operative Thann Nahm Korn

housing society 
 

The detail of the 

the general data of the elderly, problem, the 

need of convenience and 

pattern of problem solving

and the post circumstance (

Figure 5 The improvement design process of 

Somnuk Kampanya’s house.

 (No.1: The 2 story Terraced house)
 

Figure 6 The improvement design process of 

Kamhang Maneerat’s house.

(No.4: The 1 story Detached house)

General Information

Problems and

How to design

Before and After 

Improvement Plan 

General Information

Problems and

How to design

Before and After 

Improvement Plan 

1 
5 

3 2 
4 

The lay out plan indicate the elderly’s 

perative Thann Nahm Korn 

society ChaingRai. 

The detail of the design was including 

the general data of the elderly, problem, the 

need of convenience and safety of elderly, the 

pattern of problem solving pre-test house plan 

and the post circumstance (Figure 5, 6 and 7). 

 

The improvement design process of Mr. 

Kampanya’s house. 

y Terraced house) 

 
The improvement design process of Mr. 

Maneerat’s house. 

y Detached house) 

General Information 

Problems and 

How to design 

Perspectives 

How to design 

General Information 

Problems and 

How to design 

Perspectives 

How to design 
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Figure 7 The improvement design process of 

Mrs. Saranya Chaiwong’s house. 

 (No.3: The 2 story Detached house) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 The improvement design process of the public space on road side Soi 1. 

 

 

The villagers shared their ideas. 

The dimension of the area of the public space. 
The improvement design model. 
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Figure 9The improvement design process of public space beside Nahm Korn canal. 
 

The Result from community mapping 

training workshop of Co-operative Thann Nahm 

Korn housing society Chaing Raiconclude that 

there could be 4 common community area. 

1) Public space in front of the soi1 

   (4.90 x 25.10 m.= 122.99 sqm.) 

   (Figure 8) 

2) Public space between building soi 1  

   (6.00 x 15.00 m.= 90 sqm.) 

3) Public space by the river behind soi 2  

   (15.18 x 34.06 m.=517.03 sqm.) 

   (Figure 9) 

4) Public space by the river behind soi 5  

         (7.24 x 12.88 m.=93.25 sqm.) 

Public space or common areas can 

physically be separated into 3 types which are 

The activities in the public space. 

The villagers shared their ideas. 

The dimension of the area of the public space. 

The improvement design model. 
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public space by the roadside (Figure 8), public 

space between living space and public space by 

the river (Figure 9). 

According to the interview and 

questionnaire survey from a set of samples 

that works away from home, 65% spend the 

average of 12 hours (6:00pm – 6:00am) at home, 

while 35% of samples that live at home spend 

most time at home. The top 5 items that is 

required by a set of samples in order to improve 

their living quality and safety environment are 

light poles, public bins, road signages, public 

benches and public pavilions for resting. 
 

Discussion and Conclusions 

The purpose of this research is to study 

the general information of the over 50 year-old 

elderly in the village and general physical 

characteristic of village to find out the suitable 

design pattern.According to the research found 

that the accommodation in the village should be 

adapted to suit for the use of the elderly. There 

are 3 suggested points that should focus which 

are personal environment, social environment 

and physical environment. 

Fromtable 1, this study created 2 

models of preparing the environment which 

covered household area and public area. The 

design is based on detail which stated that the 

suitable house for elderly should be one-story-

house or the house which has elderly room 

down stair. Also, the researcher also uses the 

design based on universal design for example 

the level of entrance step of the house should 

be flat and equivalent to the outside or the 

ramp should use the protected slippery material. 

The house should be included the small garden, 

pets, comfortable walking space with the fence, 

90-150 cm. width door with door lever handle, 

50 cm. high from the floor window that can see 

the scenery. Moreover, the house should have 

emergency electric cut-off system, suitable 

ventilation, bright color which helps to see the 

step clearly room floor.Besides, inside the house 

should not put any obstructs on the walk-path 

or walking areas. According to stated that walking 

area and path in the elderly house should be 

cleared and do not put any barrier which can 

block the elderly, or it should have the shelves 

or storage room. The furniture in the house 

should be designed to suit for the elderly 

physical figure or handicap elderly. The furniture 

in the elderly house should be proper for the 

movement of the elderly for their convenience 

and safety (StevenWinter Associates, 2001). From 

this design theory, the researches include the 

design of the furniture in the study. The example 

of this is the kitchen counter which concerned 

the space for the elderly or handicap people. 
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Table 1 Summarized the effect on 3 external factors and the effects on housing and public space    

management. For Low-income Housing of the Network of Community Organizations 

Development Institute Chiang Rai. 

 

According to Cynthia (1999), the house 

for elderly should have multipurpose area for 

elderly to have verity activities with the family 

and flexible for usages as it mention in the one 

space livingtheory for example hallway can be 

used for working area, living room area, dining 

area or resting area.The example model is shown 

in the Figure 5. The bedroom in the second floor 

of the house has the curtain, so it can be used 

as the living room, dining room and working area.  

Furthermore, the house should conclude the 

some space in the front of the house for 

example the deck or small garden which gives 

the elderly a chance to communicate with 

neighbors. According to that elderly who do the 

outdoor activities have more chance to interact 

with others. This theory design is shown in the 

research design in Figure 6. In the model design, 

there is a free space for relaxing and there are 

chairs and tables for people to sit and interact 

to each other. Another concept design for 

elderly is based on Francis Mark (2003). The 

common area should be designed for 

multipurpose usages such as green area, 

agricultural area or activities area.  Then, the 

path in the community should be designed to 

suit with the lifestyle of the villagers, supporting 

the sufficiency in the community, giving the 

convenience and safety everyone in the 

community. 
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Environment 
The Environmental Management 

Houses Public spaces 

1. Personal  

environment 

- Improve spaces for meeting and greeting - Improve open spaces for meeting and 

greeting 

2. Social 

environment 

- Improve the frontage become a resting 

and greeting space by using the Thai 

human scale design for furniture. 

- Improve open spaces become a 

recreation area by using the Thai human 

scale design for furniture and pavilions 

such as benches and tables. 

3. Physical 

environment 

- Improve spaces for accessible (barrier-

free) working and living environments such 

as the hall way or passage way to the 

toilet without obstacles and use Thai 

human scale design for furniture and 

facilities needed by elderly such as grab 

bars, slip-resistant flooring and raised 

toilets. 

- Improve open spaces for walking and 

biking. Increase accessibility and using 

the Thai human scale design for 

furniture. Plan and management to get 

rid of solid wastes. Add road sign and 

plan for zoning such as recreation zone 

separate from parking zone. Add light 

pole use for walking in the twilight. 
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การสงเสริมความรูสุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา 
The Health Knowledge Promotion of the Elderly  in line with the Lanna Folk Wisdom. 

 

นายนเรศร บุญเลิศ (Mr. Narate  Bunloet)*  
 

บทคัดยอ 
การวิจัยครั้งน้ี มีวัตถุประสงคเพ่ือศึกษาการสงเสริมความรูสุขภาพผูสูงอายุตามแนวภูมิปญญาลานนาในจังหวัด

เชียงราย และเพ่ือเปรียบเทียบสภาพปญหาผูสูงอายุในการอยูรวมในสังคมอยางมีคุณภาพท่ีมีความแตกตางกันดานเพศ อายุ 
สถานภาพ ระดับการศึกษา และรายได ของครอบครัวตอเดือน  กลุมตัวอยางท่ีใชใน การวิจัยไดมาโดยใชวิธีการสุมแบบงาย 
จํานวน 300 คน จากจํานวนผูสูงอายุท้ังหมด 2,628 คน เมืองเชียงราย พานและเชียงแสน การเก็บขอมูลใชเครื่องมือในการ
วิจัยเปนแบบสอบถามและแบบสัมภาษณ ซ่ึงประกอบดวยปญหาสุขภาพทางดานรางกายและจิตใจ พบวา 1. เพศ อายุ 
สถานภาพ ระดับการศึกษาและรายไดของครอบครัว 2. การเปลี่ยนแปลงอารมณความรูสึกของการมีสวนรวมในกิจกรรมทาง
สังคมใดๆ 4. สุขภาพจิตของพวกเขาจะอยูในระดับท่ีสูงข้ึนถาพวกเขาสังเกตเห็นศีลหา 5. สวนรวมในกิจกรรมทางจริยธรรม
ตามศาสนาพุทธท่ีมีบทบาทในการเขารวมของประชาชน 

 

ABSTRACT 
 This research aims to study health knowledge promotion of the elderly in line with the Lanna folk 
wisdom and to compare the problem status of the elderly in qualified living in the society differently from 
sex, status, level of education and family income per month. The 300 sample group was randomized by 
way of simple random sampling from the 2,628 chiangrai phan and chiangsaen elderly. The collected data 
were from questionnaires as well as the interview forms involving the problems of the elderly in Chiang 
Rai province in terms of their health both physical and mental problems. 1. sex, age, status, level of 
education and family income. 2. emotion variations,  of participation in any social activities. 4. their mental 
health would be in a higher level if they observed the five precepts. 5. participate in ethical activities 
according to Buddhist , with the roles in joining public. 
 

คําสําคัญ : ผูสูงอายุ, ภูมิปญญา, การแพทยแบบองครวม 
Key Words : Elderly , knowledge, Holistic Medicine.  
*สําเร็จการศึกษา หลักสูตรครุศาสตรมหาบัณฑิต  สาขาเทคโนโลยแีละส่ือสารการศึกษา คณะครุศาสตร  มหาวิทยาลัยราชภฎัเชียงราย 
 

บทนํา 

การเปลี่ยนแปลงโครงสรางของประชากร
ผูสูงอายุในอนาคตสงผลกระทบตอสังคมไทย การเพ่ิมข้ึน
ของผูสูงอายุอยางตอเน่ืองคาดวาอีก 15 ปขางหนา จะมี
ผูสูงอายุมากเมื่อเปรียบเทียบกับปจจุบัน การเปลี่ยนแปลง 
โครงสรางอายุทําใหมีอายุท่ียืนยาว สังคมไทยจึงกาวสู
สังคมของผูอายุมากข้ึนใน ป พ.ศ. 2548 มีประชากร
ผูสูงอายุ 6 ลานคน คิดเปนรอยละ 10 เมื่อถึง พ.ศ. 2578 
จํานวนผูสูงอายุ จะมีจํานวนเพ่ิมข้ึนเปน 16 ลานคน  คิด

เปนรอยละ 25 ผู สู งอายุ  จะมี จํ านวนเ พ่ิมมาก ข้ึน
ตามลําดับ  จึงทําใหสงผลทางเศรษฐกิจระหวางประชาชน
เปลีย่นไป (ช่ืนฤทัย, 2549)  

การลดลงของภาวะการตายของประชากรไทย
เน่ืองมาจากปจจัยหลายประการ สวนหน่ึงเปนผลจากการ
นําเอาวิทยาการทางการแพทยสมัยใหมมาใช และการ
ดําเนินงานทางดานการสาธารณสุข ไมวาจะเปนการขยาย
บริการทางการแพทย โดยการเพ่ิมจํานวนศูนยบริการ
สาธารณสุขข้ันพ้ืนฐานและโรงพยาบาล ครอบคลุมพ้ืนท่ีท่ัว
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ประเทศอยางมีสัดสวน สงเสริมโครงการสาธารณสุขข้ันมูล
ฐาน และการดําเนินการควบคุมโรคติดตอท่ีสําคัญ  

ผูสูงอายุในปจจุบันมีการสรางขบวนการสงเสริม
ใหเพ่ิมสมรรถนะในการควบคุม และปรับปรุงสุขภาพของ
ตนเอง ในการบรรลุซึ่งสุขภาวะอันสมบูรณ ท้ังทางรางกาย 
จิตใจและสังคม ตองอาศัยหลักการเดียวกับแนวปฏิบัติใน
การสงเสริมสุขภาพ 5 ประการ 1.การสรางนโยบาย
สาธารณะเนนใหทุกคนในชุมชนหรือสังคมมีขอตกลงทาง
สังคมรวมกัน 2. สรางสภาพแวดลอมท่ีเอ้ือตอสุขภาพ
ผูสูงอายุ 3. การมีสวนรวมของชุมชน ในการดูแลสงเสริม
สุขภาพผูสูงอายุ 4. พัฒนาทักษะในการดูแลสงเสริม
สุขภาพผูสูงอายุ โดยการใหความรูความเขาใจแกผูสูงอายุ 
5.ปรับเปลี่ยนบริการทางดานสาธารณสุขเนนดานสุขภาพ
ในเชิงรุก การเปลี่ยนแปลงของผูสูงอายุทําใหมีปญหา 
สงผลกระทบกับสุขภาวะของรางกาย และจิตใจ การ
ปรับตัว การเตรียมความพรอมเพ่ือกาวสูวัยของผูสูงอายุยัง
มีปจจัยตอสุขภาวะ   โดยตรง การใหความรูพ้ืนฐานเรื่อง
สุขภาพรางกาย จิตใจอยางตอเน่ือง 

ภูมิปญญาลานนาเปนพ้ืนความรูสรางสรรคงาน   
เ พ่ือการพัฒนาและการดํารงชีวิตของคนในทองถ่ิน      
การถ ายทอด ท่ีบอกวิชาความรู สู ก ารปฏิ บัติ ให กับ
กลุมเปาหมายโดยใชสามัญสํานึกแบบสังคมปะกิตท่ีเปน
กระบวนการเรียนรูทางสังคม การทําใหเหมาะสมแกสังคม 
ท่ีเกิดข้ึนจากการเลียนแบบและจดจําสืบทอดกันมาใน
ครอบครัวดวยวิธีการสาธิต ใชวิธีการปฏิบัติจริง ปญหาท่ี
พบสวนใหญในผูสูงอายุปจจัยท่ีเก่ียวของสวนใหญมาจาก
ครอบครัว ระดับการศึกษา และรายไดของครอบครัวตอ
เดือน การมีสวนรวมของชุมชนในการดูแลสงเสริมสุขภาพ
ผูสูงอายุ ชุมชน จะตองมีการรวมตัวกัน หรือรวมกลุมกัน
เพ่ือท่ีจะดูแลสงเสริมสุขภาพผูสูงอายุ โดยการรวบรวม
ปญหาตาง ๆ ท่ีเกิดในหมูบาน ชุมชนของตนเองนํามา
วิเคราะหวางแผน ดําเนินการตางๆ เพ่ือสงเสริมสุขภาพ
ผูสูงอายุมีความสุขทางรางกายจิตใจ และอยูในสังคมอยาง
มีความสุข เพ่ือชะลอการเสียชีวิต ลดอาการซึมเศราอยูคน
เดียวของผูสูงอายุและการฆาตัวตาย กิจกรรมทางดาน
จิตใจซ่ึงมีภูมิปญญาดานศาสนาและพิธีกรรม เชน การฟง
เทศน ฟงธรรม น่ังสมาธิ ถือศีลภาวนา ตลอดจนพิธีกรรม
ทางพุทธศาสนาธรรมชาติของผูสูงอายุในดานรางกาย 

(อัมพรพรรณ, 2552) การสงเสริมสุขภาพจิตจะชวยให
ผูสูงอายุมีสุขภาพจิตท่ีดี เชน การน่ังสมาธิ สวดมนต  

กระทรวงสาธารณสุข มีบทบาทอยางสําคัญใน
การสงเสริม สนับสนุน และดูแลสุขภาพของผูสูงอายุ ตาม
พระราชบัญญัติผูสูงอายุป 2546 มาตร10 (กระทรวงการ
พั ฒ น า สั ง ค ม แ ล ะ ค ว า ม มั่ น ค ง ข อ งม นุ ษ ย , 2547)      
หลักธรรมคําสั่งสอนในพุทธศาสนา พรหมวิหาร 4  อิทธิ
บาท 4  ศีล 5 การปฏิบัติสมาธิเปนหนทางหน่ึงท่ีจะชวย
สงเสริมสุขภาพของผูสูงอายุตามแนวพุทธศาสนาการ
พัฒนาตนเองใหเปนบุคคลท่ีมีสุขภาพรางกายและจิตใจท่ี
แข็งแรง สามารถดําเนินชีวิตอยูอยางมีความสุข 

พ้ืนท่ีในการศึกษาจังหวัดเชียงราย ประกอบดวย  
3 อําเภอไดแก อําเภอเมืองเชียงราย อําเภอพาน และ
อําเภอเชียงแสน ท่ีมีชมรมผูสูงอายุจัดตั้งกลุมเพ่ือสงเสริม
สุขภาวะดานรางกายและจิตใจมีประชากรท้ังหมด จํานวน 
2,628 คน มีการวิเคราะหขอมูลเชิงสํารวจความหมายของ
การสํารวจ (Definition of the Survey) โดยใชการ
สัมภาษณหรือใชแบบสอบถามชนิด Self-administered 
questionnaire Survey พบวา ผูสูงอายุ  เพศหญิง 194 
คนคิดเปนรอยละ 64.67 ความสามารถในการดูแลตนเอง 
ปญหาสุขภาพทางกาย พบวา ออนเพลีย เมื่อยลาตาม
กลามเน้ือ ปวดศีรษะ วิงเวียนศีรษะ ไดรับอุบัติเหตุจาก
การเคลื่อนไหว ทองผูก ปวดหัวเขา เคลื่อนไหวลําบาก   
การทรงตัวไมดี ปญหาสุขภาพทางจิตใจ การสงเสริม
สุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา โดยรวม 
พบวา  การเปลี่ ยนแปลงทางอารมณ  หงุดหงิดงาย 
พฤติกรรมมักเอาใจตัวเอง ไมอยากเขารวมกิจกรรมกับ
สังคม เปนประจําหรือสม่ําเสมอ ปญหาและอุปสรรคใน
การดูแลสุขภาพตนเอง พบวา ผักผอนวันละ 6-8 ช่ัวโมง 
สรางสุขภาพดวย 3 อ. 2 ส. และการเลือกอาหารตาม
ความตองการของรางกายครบ 5 หมู การสงเสริมสุขภาพ
ของผูสูงอายุตามแนวภูมิปญญาลานนา โดยรวมอยูใน
ระดับมาก พบวา  ผักพ้ืนบานและผลไมไทยมีคุณคาตอ
รางกาย ดานสมุนไพรอาหารเสริมทําใหสุขภาพรางกาย
แข็งแรง ศีล 5 ซึ่งเปนหลักธรรมท่ีสําคัญในการดําเนินชีวิต
มีความเช่ือศรัทธาในพระพุทธศาสนา ภูมิปญญาพ้ืนบาน
ดาน และการสงเสริมการน่ังสมาธิ สมรรถภาพทางกาย
ผูเขารวมกิจกรรมสงเสริมสุขภาพ ผูหญิงจะอยูในเกณฑ
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ปกติมากวาผูชาย พบวา ชีพจรหญิงเกณฑปกติ 136 คน 
คิดเปนรอยละ 45.33 ความดันโลหิตหญิงเกณฑปกติ  
142 คน คิดเปนรอยละ 47.33 นํ้าตาลในเม็ดเลือดเพศ
หญิงเกณฑปกติ 138 คน คิดเปนรอยละ 46 คาดัชนีมวล
กายหญิงเกณฑปกติ 80 คน คิดเปนรอยละ 26.7 รอบเอว
หญิงเกณฑปกติ 100 คน คิดเปนรอยละ 33.33 ปญหา
ของผูสูงอายุยังมีอัตราเสี่ยงตอโรคดานสุขภาวะและโรค
แทรกซอนตอการดําเนินกิจกรรมของผูสูงอายุยังไม
ตอเน่ือง 

จากประเด็นปญหาผูศึกษาวิจัยมีความสนใจท่ีจะ
ทําการศึกษาผูสูงอายุในการพัฒนาการมีสวนรวมกิจกรรม
ของผูสูงอายุ โดยการจัดอบรมใหความรูในเรื่องสุขภาพ
รางกายและจิตใจ กลุมผูสูงอายุมีสวนรวมกําหนดทิศทาง
ตามความตองการของตนเองและนําภูมิปญญาลานนา มา
ถายทอดใหกับสมาชิก โดยใชพ้ืนท่ีวัด บทบาทพระสงฆใน
การขับเคลื่อน ผูท่ีมีหนาท่ีเก่ียวของ ผูนําทองถ่ินใหการ
สงเสริม สนับสนุนดานงบประมาณ 
 

วัตถุประสงคการวิจัย 
1. เพ่ือศึกษาการสงเสริมความรูสุขภาพของ

ผูสูงอายตุามแนวภูมิปญญาลานนา โดยชุมชนมีสวนรวม 
2. เพ่ือเสนอรูปแบบการปฏิบัติการสงเสริม

สุขภาพผูสูงอายุเชิงภูมิปญญาลานนา 
 

วิธีการวิจัย 
 การศึกษาวิจัยครั้งน้ีเปนการศึกษาเชิงปฏิบัติการ
เพ่ือมุงเนนสุขภาพทางกายและจิตใจของผูสูงอายุ  โดยการ
พัฒนาการมีสวนรวม การเขารวมกิจกรรมของชมรม        
การอบรม  จัดนิทรรศการใหความรู มีทักษะในการดูแล
ตนเอง จากการสนับสนุนจากทางวัด ผูท่ีเก่ียวของ แกนนํา
ทองถ่ิน หนวยงานภาครัฐและเอกชน             

กลุมเปาหมาย 
การศึกษาวิจัยในครั้งน้ี คือ ผูสูงอายุอําเภอเมือง

เชียงราย อําเภอเชียงแสน และอําเภอพาน ในจังหวัด
เชียงราย ป พ.ศ. 2558 คัดเลือกโดยการสุมแบบงาย 
กลุมเปาหมาย จํานวน 1 อําเภอ ประกอบดวย                          

1. บุคลากรหรือผูท่ีเก่ียวของ ประกอบดวย ผูนํา
ทองถ่ิน จํานวน 2 คน องคการบริหารสวนทองถ่ิน 2 คน 
กรรมการหมูบาน 6 คน รวมท้ังสิ้น 10 คน 

2. ผูสูงอายุจังหวัดเชียงราย ประกอบดวย 
อําเภอเมืองเชียงราย จํานวน 100 คน อําเภอเชียงแสน 
จํานวน100 คน และอําเภอพาน จํานวน 100 คน รวม 
300 คน 

3. แกนนําชุมชน ไดแก พระสงฆ จํานวน 3 รูป 
ผูปกครองทองถ่ิน 2 คน คณะกรรมการวัด จํานวน 3 คน 
อาสาสมัครสาธารณสุขประจําหมูบาน จํานวน 2 คน  

4. ผูประสานงาน ไดแก ประธานผูสูงอายุ 
จํานวน 1 คน สาธารณสุขตําบล จํานวน 1 คน และ
ประธานแมบาน 1 คน 
 

ระยะเวลาและแผนการดําเนินงานโครงการวิจัย    

แผนการ
ดําเนินงาน 

เดือน 

๑ ๒ ๓ ๔ ๕ ๖ ๗ ๘ ๙ ๑๐ ๑๑ ๑๒ 

1.เตรยีมความพรอม 

2.กําหนดแผนงาน 

3.การศึกษาวิจัย 

4.กระบวนการ 

5.วิเคราะหผล 

6.เก็บขอมูล 

7.วิเคราะหขอมลู  

8.สรุปผลการวิจยั 

9.รางสมบูรณ 

10.ปรับปรุงวิจัย 

11.บทความวิจัย 
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เคร่ืองมือท่ีใชในการศึกษาวิจัย  
การวิเคราะหขอมูลจากการแจกแบบสอบถาม 

เครื่องมือท่ีใชในการวิจัยเปนการใชสถิติเชิงพรรณนา และ
การสัมภาษณ เครื่องมือท่ีใชในการวิจัยเปนการวิเคราะห
เน้ือหา แบบประเมินภาวะสุขภาพเปนองครวม ผูศึกษาได
พัฒนาจากการทบทวนวรรณกรรม เอกสารท่ีเก่ียวของ 
และปรับปรุงตามขอเสนอแนะของท่ีปรึกษา ปญหาและ
อุปสรรคในการสงเสริมสุขภาพของผูสูงอายุมีความซับซอน 
ความเขาใจหนวยงานท่ีเก่ียวของมาใหการอบรมแก
กลุมเปาหมายจะทําใหผูสูงอายุสามารถดูแลตนเองได  เขา
รวมกิจกรรมและอยูรวมกับสังคมอยางมีความสุข การ
จัดเก็บขอมูล ประกอบดวย 

ตอนท่ี 1 ขอมูลสวนตัว 
ตอนท่ี 2 แนวทางแกไขประเมินความสามารถใน

การดูแลตนเองของผูสูงอายุ 
ตอนท่ี 3 ปญหาสุขภาพทางกายการสงเสริม

สุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา 
ตอนท่ี 4 ปญหาและอุปสรรคในการดูแลสุขภาพ

ตนเองของผูสูงอายุ 
ตอนท่ี 5 การสงเสริมสุขภาพของผูสูงอายุตาม

แนวภูมิปญญาลานนา 
ตอนท่ี 6 แบบสอบถามประเมินการใหความรูใน

การสงเสริมสุขภาพของผูสูงอายุ 
ตอนท่ี 7 แบบสอบถามสมรรถภาพทางกาย

ผูเขารวมกิจกรรมสงเสริมสุขภาพของผูสูงอายุ 
ตอนท่ี 8 แบบสอบถามสมรรถภาพทางจิต

ผูเขารวมกิจกรรมสงเสริมสุขภาพของผูสูงอายุ 
แบบสัมภาษณก่ึงมีโครงสราง เปนเครื่องมือเก็บ

ขอมูลในการวิเคราะหสถานการณการสงเสริมสุขภาพตาม
ภูมิปญญาลานนาโดยการใชวิธีการสัมภาษณรายบุคคล
และกลุมยอยสําหรับผูท่ีเก่ียวของ แกนนําชุมชน บุคลากร 
สถิติท่ีใชในการวิเคราะหขอมูล เพ่ือนําเสนอขอมูลและ
สรุปผลการวิจัยสถิติ ท่ีใชในการวิเคราะหขอมูล เพ่ือ
พรรณนาเก่ียวกับลักษณะสุขภาพผูสูงอายุเปนรอยละ 
คาเฉลี่ยและคาเบ่ียงเบนมาตรฐาน 

การศึกษาวิจัยในครั้งน้ีไดนํา PDCA มาใชในการ
ปฏิบัติงานตามรูปแบบของ เดมมิ่ง (Deming Cycle) 

ประกอบดวย 4 ข้ันตอน จํานวน 3 อําเภอ ในจังหวัด
เชียงราย ในแตละอําเภอจะมีผูท่ีเก่ียวของ ดังน้ี 

P (Plan) ศึกษาสุขภาวะโดยรวมของผูสูงอายุ  
จัดเก็บขอมูลนํามาประเมินผลอยางเปนองครวมดวย การ
สัมภาษณ ผูมีสวนเก่ียวของ 2 คน แกนนําทองถ่ิน     2 
คน ผูสูงอายุ 6 คน จัดกลุมยอยในการสนทนาสภาพ
ปญหาท่ีเกิดข้ึนในพ้ืนท่ีจากการประเมินเชิงปริมาณดวย
แบบสอบถาม และประเมินเชิงคุณภาพดวยการสัมภาษณ
นํามาเปนขอมูลในการแกไขปญหาใหตรงกับความตองการ
ของผูสูงอายุกลุมเปาหมาย 

D (Do) การจัดกิจกรรมสําหรับผูสูงอายุ
เพ่ือท่ีจะใหมีสวนรวมในการแสดงความคิดเห็นสูการ
ปฏิบัติ (Leaning by doing) ตามแผนท่ีไดกําหนดไว ดังน้ี 

1. การเสนอความคิดรวมกันของผูท่ีเก่ียวของ 
แกนนําชุมชนและผูสูงอายุในการสงเสริสุขภาพรางกาย
และจิตใจ 

2. การรวมกันจัดประชุมหาจุดแข็งและจุดออน 
(SWOT) เชิงปฏิบัติการเพ่ือดําเนินงานเปนไปตาม
วัตถุประสงค 

3. การสนทนาแลกเปลี่ยนเรียนรูระหวางผู ท่ี
เก่ียวของ แกนนําชุมชน และผูสูงอายุกลุมเปาหมาย 

4. ดําเนินการตามแผนท่ีไดวางไวอยางเปน
รูปธรรมและตอเน่ือง การดูงานกลุมผูสูงอายุใกลเคียงเพ่ือ
นํามาพัฒนาและปรับปรุงในสวนท่ียังไมสมบูรณ 

C (Check) การรวบรวมขอมูลทุกดานตลอดจน
ปญหาและอุปสรรคท่ีเกิดข้ึนในการลงพ้ืนท่ี ติดตามการ
ดําเนินตามแผนท่ีไดกําหนดไวรวมกันวา มีผลกระทบหรือ
มีความเสี่ยงใดบางตอผูสูงอายุกลุมเปาหมาย 

A (Act) นําผลงานท่ีไดจากการดําเนินการตาม
แผนมาปรับปรุง แกไข การสงเสริมสุขภาพผูสูงอายุ โดย
เนนการมีสวนรวมในกิจกรรม การพัฒนาสุขภาพทาง
รางกายและจิตใจ 
 

การวิเคราะหขอมูล 
1.ใชสถิติเชิงบรรยายสําหรับขอมูลเชิงปริมาณนํามา

วิเคราะหเปนรอยละ 
2. วิเคราะหเชิงเน้ือหาสําหรับขอมูลเชิงคุณภาพ

นํามาวิเคราะหเปนคาเฉลี่ยและคาเบ่ียงเบนมาตรฐาน 
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ผลการวิจัย 
1.ขอมูลท่ัวไปประชากรในการศึกษาวิเคราะห  

รายการ จํานวน(คน) รอยละ 
เพศ   
หญิง 194 64.67 
อายุ   
60-74 ป 154 51.33 
สถานภาพ   
สมรส 181 60.33 
ระดับการศึกษา   
ประถมศึกษา 190 63.33 

 

2. แนวทางแกไขประเมินความสามารถในการ
ดูแลตนเองของผูสูงอายุตามภูมิปญญาลานนา โดยรวมอยู
ในระดับมาก  เมื่อประเมินความสามารถในการดูแลตนเอง 
พบวา  การดูแลสุขภาพตนเองผูสูงอายุใหความสําคัญมาก
ท่ีสุด การดูแลสุขภาพของ การรักษาสุขภาพโดยวิธีภูมิ
ปญญาลานนา  หลักธรรม  ติดตามผลท่ีดีท่ีเกิดข้ึนจากการ
ดูแลสุขภาพดวยตนเอง การใชความพยายามในการนํา
หลักธรรมในการดูแลสุขภาพ สนใจผลกระทบรอบตัวท่ีทํา
ใหสุขภาพไมดี การดูแลสุขภาพชีวิตครอบครัวสอดคลอง
กับกิจกรรมของพุทธศาสนา การดูแลสุขภาพดวยตนเองท่ี
เหมาะสมกับปญหาท่ีเกิดข้ึน ใชความรูเก่ียวกับสุขภาพใน
การดูแลตนเอง และคิดหาวิธีดูแลสุขภาพแบบใหมๆ จาก
สิ่งตาง ๆ รอบตัว 

3. ปญหาสุขภาพผูสูงอายุการสงเสริมสุขภาพ
ของผูสูงอายุตามแนวภูมิปญญาลานนา พบวา ออนเพลีย 
เมื่อยลาตามกลามเน้ือ ปวดศีรษะ วิงเวียนศีรษะ ไดรับ
อุ บัติ เหตุจากการเคลื่ อนไหว ทองผูก  ปวดหัวเข า 
เคลื่อนไหวลําบาก การทรงตัวไมดี เปนประจําหรือ
สม่ําเสมอ และหายใจไมสะดวก ปวดหลัง ปวดเอว     
แนนหนาอก และไมไดยินเสียง ปญหาสุขภาพทางจิตใจ     
การสงเสริมสุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา 
โดยรวมอยูในระดับปานกลาง พบวา ผูสูงอายุมีความสุขใน
การเสริมสรางอาชีพ มีอารมณ และจิตใจดีข้ึนเมื่อรักษาศีล 
5  นับถือและสืบทอดพระพุทธศาสนา และรูสึกวาตนเอง
ไมไดถูกทอดท้ิง ไดรวมสวดมนตทุกกิจกรรมท่ีผูสูงอายุจัด
ข้ึนในพิธีการตางๆ มีความสุขเมื่อไดรวมกิจกรรมผูสูงอายุ 

มีความสุขเมื่อเห็นผูอ่ืนไดรับความสําเร็จในชีวิต ครอบครัว
นําพรหมวิหาร 4 ในการดําเนินชีวิตประจําวัน รูสึกวา
ตน เ อ งมี ค า แล ะกา ร ใ ช ธ ร รม ะม าประ ยุ ก ต ใ ช ใ น
ชีวิตประจําวัน เขารวมกิจกรรมกับครอบครัวเพ่ือนบาน
เปนประจํา และไมมีปญหาดานอารมณ  จิตใจท่ีไมตอง
ปรึกษาแพทย 

4. ปญหาและอุปสรรคในการดูแลสุขภาพตนเอง
ของผูสูงอายุอยูในระดับปานกลาง พบวา พักผอนวันละ 6-
8 ช่ัวโมง ปองกันการเกิดอุบัติเหตุตอตนเอง การสัมผัส
อากาศท่ีบริสุทธ์ิ สรางสุขภาพดวย 3 อ. 2 ส. การเลือก
อาหารตามความตองการของรางกายครบ 5 หมู หลีกเลี่ยง
อบายมุข หลีกเลี่ยงการใชยาท่ีไมเหมาะสม การออกกําลัง
กายอยางสม่ําเสมออยางนอยสัปดาหละ 3 ครั้ง และ
ปญหาทางสังคมท่ีมีการเปลี่ยนแปลงอยูตลอดเวลา 

5.การสงเสริมสุขภาพของผูสูงอายุตามแนวภูมิ
ปญญาลานนาอยูในระดับมาก พบวา  ผูสูงอายุไดบริโภค
ผักพ้ืนบาน ผลไมไทยมีคุณคาตอรางกาย  ดานสมุนไพร
อาหารเสริมทําใหสุขภาพรางกายแข็งแรงใชศีล 5 เปน
หลักธรรมสําคัญในการดําเนินชีวิต มีความเช่ือและศรัทธา
ในพระพุทธศาสนา ภูมิปญญาพ้ืนบาน ดานการออกกําลัง
กาย การสงเสริมสุขภาพทางเลือก เชน การแพทยแผน
ไทย  การสงเสริมสุขภาพดวยการน่ังสมาธิ การปฏิบัติตาม
พรหมวิหาร 4 ทําให มีชีวิตอยูอยางยืนยาว การสงเสริม
สุขภาพทางเลือกสากลและอ่ืน ๆ เชน อาหารชีวจิตเปนตน 

6. แบบสอบถามประเมินการใหความรูในการ
สงเสริมสุขภาพผูสูงอายุอยูในระดับมาก พบวา กิจกรรมใน
การใหความรูมีความหลากหลายรูปแบบ  การจัดลําดับ
การใหความรูมีข้ันตอนชัดเจน วิทยากรมีความรูเหมาะสม
กับเน้ือหา กิจกรรมสอดคลองกับความตองการของ
ผูสงูอายุ สถานท่ีมีอากาศถายเทสะดวก เน้ือหาสอดคลอง
กับความเปนอยูของผูสูงอายุ และมีการสื่อความเขาใจ
แบบงาย 

7. แบบสอบถามสมรรถภาพทางกายผูเขารวม
กิจกรรมสงเสริมสุขภาพผูสูงอายุกอนเขารวมกิจกรรม 
โดยรวมผูหญิงจะอยูในเกณฑปกติกวาผูชาย พบวา ชีพจร
ผูหญิงเกณฑปกติ 89 คน คิดเปนรอยละ 29.67 ความดัน
โลหิตผูหญิงเกณฑปกติ 11 คน คิดเปนรอยละ 3.67 
นํ้าตาลในเม็ดเลือดผูหญิงเกณฑปกติ 38 คน คิดเปนรอย
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ละ 12.67 คาดัชนีมวลกายผูหญิงเกณฑปกติ 80 คน คิด
เปนรอยละ 26.67 รอบเอวผูหญิงเกณฑปกติ 26 คน คิด
เปนรอยละ 8.67 ปนจักรยาน 30 นาทีผูหญิงเกณฑทําได 
53 คน คิดเปนรอยละ 17.67 เดิน 30 นาที/ 3 ครั้ง/
สัปดาห ผูหญิงทําได 53 คน คิดเปนรอยละ 17.67 ออก
กําลังรําวงตามจังหวะเพลงไดนาน 30 นาที ผูหญิงทําได 
48 คน คิดเปนรอยละ 16.00 รํากระบองผูหญิงทําได 59 
คน คิดเปนรอยละ 19.67 ทาเขยงฝาเทาไดนาน 10 นาที 
ผูหญิงทําได 194 คน คิดเปนรอยละ 64.67 ทาเหยียดเขา
ไดนาน 10 นาที ผูหญิงทําได 194 คน คิดเปนรอยละ 
64.67 ทาเหยียดขาไปขางหนาไดนาน 10 นาที หญิงทําได 
194 คน คิดเปนรอยละ 64.6 ทาเหยียดสะโพกไดนาน  
10 นาที ผูหญิงทําได 194  คน คิดเปนรอยละ 64.67 ทา
งอสะโพก นาน 10 นาที ผูหญิงทําได 194 คน คิดเปน 
รอยละ 64.67 ยืนเดียว และยกมือเสมอไหลนาน 10 นาที 
ผูหญิงทําได 194 คน คิดเปนรอยละ 64.67 

8. สมรรถภาพทางกายผูเขารวมกิจกรรมสงเสริม
สุขภาพผูสูงอายุหลังเขารวมกิจกรรม โดยรวมผูหญิงจะอยู
ในเกณฑปกติมากกวาผูชาย พบวา ชีพจรหญิงเกณฑปกติ 
136 คน คิดเปนรอยละ 45.33 ความดันโลหิตหญิงเกณฑ
ปกติ 142 คน คิดเปนรอยละ 47.33 นํ้าตาลในเม็ดเลือด
ผูหญิงเกณฑปกติ 138 คน คิดเปนรอยละ 46.00 คาดัชนี
มวลกายผูหญิงเกณฑปกติ 80 คน คิดเปนรอยละ 26.7    
รอบเอวผูหญิงเกณฑปกติ 100 คน คิดเปนรอยละ 33.33 
ปนจักรยาน 30 นาที ผูหญิงเกณฑทําได 122 คน คิดเปน
รอยละ 40.67  เดิน 30 นาที/ 3 ครั้ง/สัปดาห  ผูหญิงทํา
ได 144 คน คิดเปนรอยละ 48.00 ออกกําลังรําวงตาม
จังหวะเพลงไดนาน 30 นาที ผูหญิงทําได 144   คน คิด
เปนรอยละ 48.00 รํากระบองผูหญิงทําได 110 คน คิด
เปนรอยละ 36.67 ทาเขยงฝาเทาไดนาน 10 นาที ผูหญิง
ทําได 194 คน คิดเปนรอยละ 64.67 ทาเหยียดเขาไดนาน 
10 นาที ผูหญิงทําได 194 คน คิดเปนรอยละ 64.67 ทา
เหยียดขาไปขางหนาไดนาน 10 นาที ผูหญิงทําได 194 
คน คิดเปนรอยละ 64.6 ทาเหยียดสะโพกไดนาน 10 นาที 
ผูหญิงทําได 194 คน คิดเปนรอยละ 64.67 ทางอสะโพก
ไดนาน 10 นาที ผูหญิงทําได 194 คน คิดเปนรอยละ 
64.67 ยืนเดียว และยกมือเสมอไหลไดนาน10 นาที 
ผูหญิงทําได 194 คน คิดเปนรอยละ 64.67 สมรรถภาพ

ทางจิตผูเขารวมกิจกรรมสงเสริมสุขภาพผูสูงอายุ โดยรวม
อยูในระดับปานกลาง พบวา มีความสุขในการเสริมสราง
อาชีพผูสูงอายุ รูสึกมีอารมณ และจิตใจดีข้ึนเมื่อรักษาศีล 
5 นับถือและสืบทอดพระพุทธศาสนา และรูสึกวาตนเอง
ไมไดถูกทอดท้ิงไดรวมสวดมนตทุกกิจกรรมท่ีผูสูงอายุจัด
ข้ึนในพิธีการตางๆ มีความสุขเมื่อไดรวมกิจกรรมผูสูงอายุ        
มีความสุขเมื่อเห็นผู อ่ืนไดรับความสําเร็จในชีวิต และ
ครอบครัวใชพรหมวิหาร 4 ในการดําเนินชีวิตประจําวัน  
รู สึกว าตนเองมีค า  การใชธรรมะมาประยุกต ใช ใน
ชีวิตประจําวัน 

การสัมภาษณกลุมผูท่ีเก่ียวของ ผูสูงอายุในการมี
สวนรวมในชุมชนของตนเองและใกลเคียง การถายทอด
องคความรูดานสุขภาพใหกับสมาชิก 

กระบวนการในการเขารวมกิจกรรมกลุม ดังน้ี 
กิจกรรมท่ี 1 การเขารวมกิจกรรมทางการศึกษา     

หาความรูเพ่ิมเติมอยูตลอดเวลา พบวา ศึกษาดูงานชุมชน
ใกลเคียงบอยมาก จํานวน 129 คน คิดเปนรอยละ 43     
นานๆ ครั้ง จํานวน 78 คน คิดเปนรอยละ 26  และไมเคย 
จํานวน 93 คน คิดเปนรอยละ 31 ศึกษาตามอัธยาศัย
หลักสูตรระยะสั้น บอยมาก มากท่ีสุด จํานวน 126 คน 
คิดเปนรอยละ 42 นาน ๆ ครั้ง จํานวน 78 คน  คิดเปน
รอยละ 26 และไมเคยจํานวน 95 คน คิดเปนรอยละ 
31.67 ศึกษาทางไกลบอยมาก จํานวน 129 คน คิดเปน
รอยละ 43 นาน ๆ ครั้ง จํานวน 84 คน คิดเปนรอยละ 28 
และไมเคย จํานวน 87 คน คิดเปนรอยละ 29 

กิจกรรมท่ี 2 การเขารวมกิจกรรมเพ่ือชุมชน 
พบวา สนับสนุนประชาธิปไตย จํานวน 111 คน คิดเปน
รอยละ 37.00 นานๆ ครั้ง จํานวน 131 คน คิดเปนรอยละ 
43.67 ไม เคย จํานวน 45 คน คิดเปนรอยละ 19.33       
มีสวนรวมคณะกรรมการชุมชน จํานวน 110 คน คิดเปน
รอยละ 36.67 นานๆ ครั้ง จํานวน 131 คน คิดเปนรอยละ 
43.67 และไมเคย จํานวน 58 คน คิดเปนรอยละ 19.33  
เปนท่ีปรึกษากิจกรรมชุมชน จํานวน 109 คน คิดเปนรอย
ละ 36.33 นาน ๆ ครั้ง จํานวน 129 คน คิดเปนรอยละ 
43 และไมเคย จํานวน 62 คน คิดเปนรอยละ 20.67 เปน
วิทยากรใหกับชุมชนและชุมชนใกลเคียง จํานวน 109 คน 
คิดเปนรอยละ 36.33 นานๆ ครั้ ง  จํานวน 133 คน      
คิดเปนรอยละ 44.33 และไมเคย จํานวน 58 คน คิดเปน
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รอยละ 19.33 สืบสานวัฒนธรรมชุมชน จํานวน 109 คน  
คิดเปนรอยละ 36.33 นานๆ ครั้ ง  จํานวน 132 คน      
คิดเปนรอยละ 44  และไมเคย จํานวน 58 คน คิดเปน
รอยละ 19.33 

กิจกรรมท่ี 3 การเขารวมกิจกรรมนันทนาการ 
พบวา ทํางานอดิเรก จํานวน 117 คน คิดเปนรอยละ 39 
นานๆ ครั้ง จํานวน ๘๙ คน คิดเปนรอยละ 29.67  ไมเคย  
จํานวน 93 คน คิดเปนรอยละ 31เลนกีฬา จํานวน 117 
คน  คิดเปนรอยละ 39 นานๆ ครั้ง จํานวน 99 คน คิดเปน
รอยละ 33 ไมเคย จํานวน 83 คน คิดเปนรอยละ 28 ไปดู
การแสดงดนตรี จํานวน 111 คน คิดเปนรอยละ 37 
นานๆ ครั้ง จํานวน 131 คน คิดเปนรอยละ 43.67 และ 
ไม เคย จํานวน 58 คน คิดเปน รอยละ 19.33 และ       
ไปทองเท่ียวทัศนาจร จํานวน 109 คน คิดเปนรอยละ 
36.33 นาน ๆ ครั้ง จํานวน 129 คน คิดเปน รอยละ 43 
และไมเคย จํานวน 62 คน คิดเปนรอยละ 20.67  

กิจกรรมท่ี 4 การเขารวมกิจกรรมทางศาสนา 
พบวา รวมกิจกรรมทางพุทธศาสนา จํานวน 129 คน คิด
เปน    รอยละ 43 นานๆ ครั้ง จํานวน 84 คน คิดเปนรอย
ละ 28และไมเคย จํานวน 87 คน คิดเปนรอยละ 29 น่ัง
สมาธิ จํานวน 129 คน คิดเปนรอยละ 43นานๆ ครั้ง 
จํานวน 84 คน คิดเปนรอยละ 28 ไมเคย  จํานวน 87 คน 
คิดเปนรอยละ 29 รวมเปนเจาภาพจตุปจจัยไทยทาน 
จํานวน 123 คน    คิดเปนรอยละ 41 นาน ๆ ครั้ ง 
จํานวน 89 คน คิดเปนรอยละ 29.67 และไมเคย จํานวน 
87 คน คิดเปนรอยละ 29        ใชพรหมวิหาร 4 ในการ
ดําเนินชีวิตประจําวัน จํานวน 117 คน คิดเปนรอยละ 39 
นาน ๆ ครั้ง จํานวน 99 คน คิดเปนรอยละ 33 และไมเคย 
จํ า น ว น  84 ค น คิ ด เ ป น ร อ ย ล ะ  28   สื บ ท อ ด
พระพุทธศาสนา บอยมาก มากท่ีสุด จํานวน 117 คน  คิด
เปนรอยละ 39 นาน ๆ ครั้ง จํานวน 99 คน คิดเปนรอย
ละ 33 และไมเคย จํานวน 84 คน คิดเปนรอยละ 28   
 

อภิปรายและสรุปผลการวิจัย 
การศึกษาวิจัยในครั้งน้ี เปนการศึกษาเชิงพัฒนา

โดยใชกระบวนการพัฒนาคุณภาพ เดมมิ่ง (Deming 
Cycle) มีวัตถุเพ่ือสงเสริมความรูสุขภาพของผูสูงอายุตาม
แนวภูมิปญญาลานนา ตลอดจนการศึกษาหารูปแบบท่ีจะ

นําไปพัฒนากลุมผูสูงอายุในจังหวัดเชียงราย เก็บขอมูล
จากกลุมตัวอยางท่ีใชในการวิจัยโดยใชวิธีการสุมแบบงาย 
จํานวน 300 คน จากจํานวน ผูสูงอายุท้ังหมด 2,628 คน 
เมืองเชียงราย พานและเชียงแสน ท่ีมีการรวมกลุมเพ่ือ
ดําเนินกิจกรรมรวมกันในทางท่ีเหมาะสมและการให
ความรูความเขาใจในการเสริมสรางสุขภาพ ทางกายและ
จิตใจใหเปนไปอยางถูกวิธีมีประสิทธิภาพผูวิจัยขออภิปราย
ผลตามวัตถุประสงค การวิจัยครั้งน้ีตามความมุงหมายของ
การวิจัยเพ่ือศึกษาสงเสริมความรูสุขภาพของผูสูงอายุตาม
แนวภูมิปญญาลานนา โดยชุมชนมีสวนรวมและเสนอ
รูปแบบการปฏิบัติการสงเสริมสุขภาพผูสูงอายุเชิงภูมิ
ปญญาลานนา 

แนวคิดและพัฒนาการสรางตัวช้ีวัดและสราง
เครื่องมือท่ีใชในการกําหนดไดและวัดไตตามความเขาใจ
ของมนุษยและขีดความสามารถในการวัดเครื่องมือน้ัน
จะตองวัดจากคุณภาพ ปริมาณเพ่ือใหรูและเขาใจสิ่งท่ี
มนุษยไดกําหนด ตัวช้ีวัดจึงเปนเครื่องมือท่ีใชในการติตาม 
ประเมินลการจะตองเปนไปวัตถุประสงคหรือเปาหมายท่ี
ไดกําหนดในงานวิจัย และประเมินวาสิ่งน้ันจะบรรลุผล
สําเร็จตามเกณฑ เปนการสะทอนใหเห็นขอบเขตขนาด 
และสภาวะการเปลี่ยนแปลงทางสังคมผูสูงอายุเกิดข้ึนจาก
ผลการดําเนินงานในชวงเวลาใด เพ่ือบงช้ีถึงระดับลําดับ
การปฏิบัติงานท่ีตองการบรรลุผลสําเร็จใหมีความชัดเจน
และความละเอียดดานสังคมท่ีมีเปนตัวเลขในเชิงปริมาณ
โดยอาศัยวิธีการคณิตศาสตรหรือทางสถิติประกอบดวย      

1. แบบสอบถามความคิดเห็นเปนแบปลายปด 
เปนการใชสถิติเชิงพรรณนา ไดแก แบบสอบถามขอมูล
สวนตัว การสงเสริมสุขภาพของผูสูงอายุตามแนวภูมิ
ปญญาลานนา(ยุทธนา, 2548) การวิเคราะหแนวทางแกไข
ปญหาสุขภาพทางกายการสงเสริมสุขภาพของผูสูงอายุ
ตามแนวภูมิปญญาลานนา(มาลัย, 2554)  การวิเคราะห
แนวทางแกไขปญหาสุขภาพทางจิตใจการสงเสริมสุขภาพ
ของผูสูงอายุตามแนวภูมิปญญาลานนา  ปญหาและ
อุปสรรคในการดูแลสุขภาพตนเองของผูสูงอายุ(สินศักดิ์
ชนม, 2556) การสงเสริมสุขภาพผูสูงอายุตามแนวภูมิ
ปญญาลานนา (ปยนุช และคณะ, 2552) ประเมินการให
ความรูในการสงเสริมสุขภาพผูสูงอายุ ซึ่งสอดคลองกับผล
การศึกษาของกองสุขศึกษา(กระทรวงสาธารณสุข, 2552) 
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ระดับสมรรถภาพทางกายผู เขารวมกิจกรรมสงเสริม
สุขภาพผูสูงอายุกอนเขารวมกิจกรรม โดยรวมผูหญิงจะอยู
ในเกณฑปกติมากกวาผูชาย สมรรถภาพทางกายผูเขารวม
กิจกรรมสงเสริมสุขภาพผูสูงอายุหลังเขารวมกิจกรรม 
โดยรวมผูหญิงจะอยูในเกณฑปกติมากกวาผูชาย (วิชัย, 
2556) 

2. แบบสัมภาษณท่ีใชในการวิจัยเชิงลึกท่ี
ตองการทราบถึงปญหาผูสูงอายุวา เพราะสาเหตุใดท่ีเขา
รวมสงเสริมสุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา  
ดานเหตุผลท่ีตัดสินใจเขารวมการสงเสริมสุขภาพของ
ผูสูงอายุตามแนวภูมิปญญาลานนา ดานแรงจูงใจอยางไรท่ี
เขารวมการสงเสริมสุขภาพของผูสูงอายุตามแนวภูมิ
ปญญาลานนา และดานการตัดสินใจเขารวมการสงเสริม
สุขภาพของผูสูงอายุตามแนวภูมิปญญาลานนา 

การเขารวมกิจกรรมทางการศึกษา  อยูในระดับนอย 
การเขารวมกิจกรรมเพ่ือชุมชน  อยูในระดับนอย 
การเขารวมกิจกรรมนันทนาการ  อยูในระดับนอย 
การเขารวมกิจกรรมทางศาสนา  อยูในระดับนอย 

 

ขอเสนอแนะ 
1. ผูสูงอายุสวนมากจะมีปญหาดานสุขภาพ

รางกายซึ่งสาเหตุจากการเคลื่อนไหวของรางกายท่ีชาลง 
2. สนับสนุนและสงเสริมใหมีพ้ืนท่ีในการออก

กําลังใหกับผูสูงอายุอยางเหมาะสม 
3. สงเสริมดานอาชีพ และการมีกิจกรรมรวม 
4. ครอบครัวจะตองมีบทบาทในการดูแลเอาใจใส 
5. ใหความรูผูสูงอายุดานการชวยเหลือตนเอง 
6. จัดกิจกรรมนันทนาการใหผูสูงอายุในชุมชน 
7. ตรวจสุขภาพอนามัยผูสูงอายุอยางเปนระบบ 
8. ผู นํ า ท อ ง ถ่ิ นหรื อ ผู ท่ี มี ส ว นรั บผิ ดชอบ

ใหบริการแกชุมชนใหกําหนดนโยบายใหชัดเจน 
9. กําหนดรูปแบบการออกกําลังกายในพ้ืนท่ีให

ชัดเจนและเหมาะสมกับสภาพของผูสูงอายุในชุมชน 
10. ควรการจัดการศึกษาในระดับทองถ่ินเพ่ิม

มากข้ึน มีการถายทอดภูมิปญญาทองถ่ินดานงานฝมือ  
ขอเสนอแนะสําหรับการวิจัยคร้ังตอไป 
1. ควรมีการสงเสริมผูสูงอายุอยางตอเน่ือง 
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Abstract 

This research objective was to inform influential factors which could be minimize energy 

consumption in building design in medium-rise office building, Khon Kaen province. Because of daytime 

using, the major part of energy for air conditioning system has been raised and finally, these buildings have 

been used a large amount of energy. The computer simulation as Ener-Win has been used to evaluate the 

influential factors that cause the cooling energy (GJ) of the tested building in this area of study. The result 

showed, the three major factors were; window to wall ratio (WWR), building material’s properties, and 

shading devices for architectural design. From this research conclusion, the designers will minimize the 

energy consumption for their design by reduce window area, select for high thermal resistance materials, 

and always use shading device especially the buildings have more window area. 
 

Key Words: Energy Conservation, Energy Efficient, Office Building Design 
 

Introduction 

Khon Kaen province has been located in 

the Northeastern region of Thailand where the 

temperature and humidity is quite high all year 

round. The heat and moisture from the outside 

always transfer into the building through wall, 

fenestration, roof, and floor, bring human 

become discomfort. (Givoni, 1994) If the air 

conditioning had been operated to create 

human comfort, the cooling energy and 

electricity demand were rise especially in the 

building that operated in daytime as office 

buildings. This energy for air conditioning system 

in a hot and humid climate area was 50-65% of 

total energy demand in the building 

(Thongkamsamut, 2011). From the literature 

review, the building materials and window to 

wall ratio: WWR were the major influential 

factors that raise the cooling energy in the 

buildings (Thongkamsamut, 2013), and if the 

building had no shading device and operated in 

daytime, the influence of WWR became higher 

(Boonyatikarn, 1999).    
 

Objectives of the study 

This research objective was to inform 

influential factors which could be minimize 

energy consumption in building design in 

medium-rise office building. Then, this research 

conclusion could be used to make a decision in 

building design and renovation. 
 

Methodology 

The dynamic software as Ener-Win has 

been used to evaluate the influential factors 

that cause the cooling energy (GJ) of the tested 

building in this area of study. This program was 

developed by Gegelman Engineering Group 

(2007), United States of America. It could be 
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used for calculate the energy demand of

building by input the data as; weather data, 

building configuration, building area, occupied 

days, HVAC data, building material properties, 

and others. The output file showed annual and 

monthly energy consumption and each group of 

the energy. The last 5 years average weather 

data of Khon Kaen was used to evaluate the 

building models in the computer.

model was set by the data 

research, almost the office building in Khon Kaen 

province was medium-rise (height not over than 

23 meter), shape of plan was square,

floor dimension was around 3.5

used the reinforced concrete structure

The materials of this test were selected, the 

3 types of opaque materials were; the 

brick with cement paste, the 

concrete brick with cement paste, and the 

exterior insulation and finished system (

wall. The 3 types of transparent materials were; 
 

Table 1 The thermal properties of 

(Thongkamsamut, 2013)

Materials Conductivity: K  

(W/m.K) 

The common 

brick wall with 

cement paste 

0.81 

The lightweight 

concrete with 

cement paste 

wall  

0.35 

The exterior 

insulation and 

finished system 

wall: EIFS  

0.04 

 

 

r calculate the energy demand of the 

by input the data as; weather data, 

building configuration, building area, occupied 

days, HVAC data, building material properties, 

ers. The output file showed annual and 

monthly energy consumption and each group of 

years average weather 

data of Khon Kaen was used to evaluate the 

building models in the computer. The building 

 of the survey 

almost the office building in Khon Kaen 

rise (height not over than 

23 meter), shape of plan was square, floor to 

floor dimension was around 3.50 meter, and 

concrete structure (Fig 1).   

this test were selected, the 

f opaque materials were; the common 

the lightweight 

k with cement paste, and the 

insulation and finished system (EIFS) 

. The 3 types of transparent materials were; 

6 mm clear floated glass, green tinted glass, and 

double glazing with inert gas in air space and 

low-emissivity coating. The thermal properties of 

these materials were shown on Table 1

Table 2. By these materials

walls were set with the different window to wall 

ratio as; 10%, 50%, and 90%.

cantilevered dimension of horizo

devices were set for each combination as: 0, 0.6, 

and 1.2 meter.     

 

 

 

 

 

 

 

 
 

Fig 1 The example office building

research, used for 

properties of selected opaque materials. (Stein and Reynolds, 1999) 

(Thongkamsamut, 2013) 

Resistance: R  

(m2K/W) 

U-Value  

(W/m2.K) 

Solar absorption

0.19 2.58 0.3 

0.46 1.5 0.3 

2.82 0.32 0.3 

m clear floated glass, green tinted glass, and 

double glazing with inert gas in air space and 

he thermal properties of 

these materials were shown on Table 1 and 

aterials, the 9 combination 

different window to wall 

ratio as; 10%, 50%, and 90%. The different 

dimension of horizontal shading 

each combination as: 0, 0.6, 

The example office buildings in the survey 

used for model setting.

(Stein and Reynolds, 1999) 

on Time Lag (hr.) 

2 

4 

2 
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Table 2 The thermal properties of transparent materials/ fenestrations. (Stein and Reynolds, 1999) 

(Santamouris, 1996) (Thongkamsamut, 2011) (Thongkamsamut, 2013) 

Materials U-Value  

(W/m2.K) 

Shading 

Coefficient: 

SC 

Solar Heat 

Gain 

Coefficient: 

SHGC 

Emissivity Daylight 

Transmission 

(%) 

6 mm clear 

floated glass 
5.60 0.84 0.73 0.85 80 

6 mm green 

tinted glass 
5.88 0.67 0.58 0.85 49 

Double glazing 

with inert gas 

and low-e 

coating 

1.45 0.35 0.30 0.30 51 

 

The model configuration was set as; the 

building floor plan was 48*48 meter, 4 floors 

building model, reinforced concrete structure, 

flat slab roof, and floor to floor dimension was 

3.5 meter. The physical configuration of this 

model has been shown like Fig 2. 

 

 

 

 

 

 

 

 

Fig 2 The configuration of model simulation 
 

 This software program displayed the 2 

groups of cooling energy (cooling load) of this 

building. The first group was external loads as; 

roof conduction, wall conduction, window 

conduction (or window transmission) and 

window solar. The second group was internal 

loads as; lights and equipment load, people 

sensible/latent load, ventilation sensible /latent 

load, and infiltration sensible/latent load. The 

result this study showed only the loads which 

influenced by wall component as; wall 

conduction, window transmission and window 

solar because these loads were the major of 

energy consumption of this building type. 
 

Results and Discussion 

After running the program, the result of 

this study was shown as Fig 3 – Fig 11. 

 

Fig 3 The cooling load of the building that use 

brick wall and single glass at 10%, 50%, 

and 90% of WWR. 
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Fig 4 The cooling load of the building that use 

brick wall and green tinted glass at 10%, 

50%, and 90% of WWR. 

 

Fig 5 The cooling load of the building that use 

brick wall and double glazing glass at 10%, 

50%, and 90% of WWR. 

 

 

Fig 6 The cooling load of the building that use 

lightweight concrete brick wall and single 

glass at 10%, 50%, and 90% of WWR. 

 

 

Fig 7 The cooling load of the building that use 

lightweight concrete brick wall and green tinted 

glass at 10%, 50%, and 90% of WWR. 

 

Fig 8 The cooling load of the building that use 

lightweight concrete brick wall and double 

glazing glass at 10%, 50%,  

and 90% of WWR. 

Fig 9 The cooling load of the building that use 

EIFS wall and single glass at 10%, 50%, and 

90% of WWR. 
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Fig 10 The cooling load of the building that use 

EIFS wall and green tinted glass at 10%, 

50%, and 90% of WWR. 

 

Fig 11 The cooling load of the building that use 

EIFS wall and double glazing glass at 10%, 

50%, and 90% of WWR. 
 

The result showed, the window to wall 

ratio; WWR and the combination of materials 

were the influential factors that bring the cooling 

load higher or lower. Most of all material 

combinations had a load from window solar as 

the major of cooling load, thus the transparent 

materials had an important role on energy 

consumption in buildings, especially in the 

building with high WWR. 

In the building with low WWR (10%), the 

change of material combination from 

conventional to higher qualification could 

decrease the cooling load around 70%. Likewise 

in the building with high WWR (90%), this change 

could decrease the cooling load around 60%. In 

the conventional combination of materials, the 

change of WWR from 10% to 90% would 

increase the total cooling load from wall around 

4 times. Likewise in the high qualification 

materials, the increase of WWR would add the 

total cooling load from wall around 5.5 times.           

The cooling load of the buildings have 

been compare among 9 material combinations 

at 10%, 50%, and 90% of WWR as Fig 12- Fig 14.     

 

 

 

 

 

 

 

 

 

 

 
 

Fig 12 The cooling load of the building with variety of material combinations at 10% of window to wall ratio. 
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Fig 13 The cooling load of the building with variety of material combinations at 50% of window to wall ratio. 
 

 

 

 

 

 

 

 

 

 

 

 

Fig 14 The cooling load of the building with variety of material combinations at 90% of window to wall ratio. 

 

The result showed, the window to wall 

ratio was the most effective factor which 

influenced major energy consumption in 

building. If this ratio was quite low (10-30%), the 

change of material combination could decrease 

only little cooling load. In the other hand, if this 

ratio was quite high (70-90%), change of material 

combination could decrease more cooling load. 

Moreover, transparent material change could 

affect cooling load of the building more than 

opaque material change. By this part of result, 

the effect of shading device would be studied 

and this interesting result could be displayed as 

Fig 15- Fig 23 as below. 
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Fig 15 The cooling energy of building with common brick wall and single clear glass with variety of WWR 

and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 
 

Fig 16 The cooling energy of building with common brick wall and green tinted glass with variety of WWR 

and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 
 

Fig 17 The cooling energy of building with common brick wall and double glazing with variety  

of WWR and dimension of horizontal shading device. 
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Fig 18 The cooling energy of building with lightweight concrete wall and single clear glass with variety of 

WWR and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 
 

Fig 19 The cooling energy of building with lightweight concrete wall and green tinted glass with variety of 

WWR and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 

 

Fig 20 The cooling energy of building with lightweight concrete wall and double glazing with variety of 

WWR and dimension of horizontal shading device. 
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Fig 21 The cooling energy of building with EIFS wall and single clear glass with variety of WWR 

and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 

Fig 22 The cooling energy of building with EIFS wall and green tinted glass with variety of WWR 

and dimension of horizontal shading device. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 23 The cooling energy of building with EIFS wall and double glazing with variety of WWR  

and dimension of horizontal shading device. 
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Fig 15 – 23 has shown the influence of 

shading device to decrease the cooling load of 

the building. When the materials were low 

qualification or the WWR was high, shading 

device had an important role to decrease the 

cooling load or energy consumption especially 

for the window solar category. In the other hand, 

when the material qualification was high or the 

WWR was low, shading device had less efficiency 

to decrease the cooling energy.   
 

Conclusions 

From this research study, the three 

major factors were; window to wall ratio (WWR), 

building material’s properties, and shading 

device using for architectural design respectively. 

Designers will minimize the energy consumption 

for their design by minimize the cooling load of 

their buildings. The design strategies are; window 

area reduction, high thermal resistance materials 

selection, and shading device using especially 

the buildings with more window area and/or the 

building with low qualification of materials. In a 

nutshell, if the designers can decrease their 

WWR as much as possible, (the natural lighting 

will be considered) the high qualification of 

materials and shading device are not necessary. 
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Abstract 

The purpose of this research is to study the potential benefitof usingeffluent wastewater to 

absorb VFAs (Volatile Fatty Acids) from wastewater treatment plant in STR 20 factory. The VFAs as 

absorbents in a wet scrubber system are collected from a packed bed scrubber, from countercurrent and 

cross flows which are used to reduce malodor caused by rubber ovens. Most of the malodor caused from 

rubber process belongs to a group of VFAs. The VFAs are tested physically, chemically and biologically. 

The study shows that the effluent wastewater has the potential to absorb the VFAs in both 

countercurrent flow mode and cross flow mode. The VFAs concentration increases from 75.4 to 4,372.5 

mg/l. and from 1,040 to 1,414 mg/l. respectively. Furthermore, sludge on a packing media is observed with 

VS (Volatile Solids). Bacterial growth is also found in the sludge which is attached to the packing media 

within the wet scrubber. 
 

Key Words :Wet scrubber, Standard thai rubber 20 industry, Volatile Fatty Acids 
 

Introduction 

Rubber and rubber product industry is 

one of the most important sectors in Thai 

economy. Currently, Thailand is No. 1world leader 

in natural rubber export. In 2014, the country’s 

overall export accounted for 193,749 million baht, 

with standard Thai rubber 42%, mixed rubber 20%, 

ribbed smoked sheet 19%, concentrated latex 18% 

and others 1 %. Standard Thai Rubber is the major 

exported product especially Standard Thai Rubber 

20 (STR 20), which makes up of 90%of the overall 

exported standard Thai rubber respectively. 

(Rubber Research Institute of Thailand,2014). 

Growing of the rubber industry in Thailand 

has in fact boosted the economy. However, the 

main negative effect, the environmental pollution, 

from such industry can also be inspected. The 

major problem concerning the STR 20 industry is 

malodor which originates either from cuplump 

used as raw material in STR 20 production or from 

rubber oven releasing gas with high concentration 

of volatile fatty acids (VFAs). (Somtip et al., 2007a). 

The VFAs are produced from biodegradation of 

non-rubber such as protein, carbohydrate etc. 

(Varaporn, 2006). Somtip (2007b) finds that the 

particles causing malodor are the following; Acetic 

acid (C2H4O2) Butyricacid (C4H8O2) Isovaleic acid 

(C5H10O2) Hexadecanoic acid (C16H32O2)Oleic acid 

(C18H34O2) and Oleic acid, Methyl ester (C19H36O2). 

Nowadays, wet scrubber with packing 

media, both from countercurrent flow and cross 

flow, is introduced to remove VFAs contained in 

exhausted-hot gas from rubber oven for malodor 

reduction in STR 20 factory. Such system uses 

absorbent – ground water or raw water - to 

absorb polluted gas released from the rubber 
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oven. The amount of water used as absorbent 

depends on the size of the factory. For example, a 

factory that can produce STR 20 40 t/d needs to 

use 3,347 m/d of ground water for production. 

Such water is used for wet scrubber 484 m/d and 

for cleaning 63 m/d (Leong et al., 2003). The whole 

process consumes huge amount of water. 

This research is designed to study the 

potential benefitof using wastewater as an 

absorbent in a wet scrubber with a focus on VFAs. 

A physical, chemical and biological analysis of the 

absorbent before and after the wet scrubber will 

be done. The accumulation of microorganisms on 

packing media in wet scrubber for STR 20 factory 

will be monitored. All the results retrieved can be 

used as primary information concerning wet 

scrubber development in factories and also can be 

adapted to improve a biodegradation process 

within a wet scrubber in order to remove malodor 

originated from STR 20 factories. 
 

Objectives of the study 

1. To study the potential benefitof 

usingeffluent wastewater in absorbing Volatile Fatty 

Acids (VFAs) in a wet scrubber system used  in STR 

20 factories. 

2. To look into entire STR 20 production 

process including preparing raw materials, drying 

rubbers, and packaging and to investigate the 

function and maintenance of the wet scrubber 

system by factories. 
 

Methodology 

Inspection and interview 

Inspection and interview of two factories 

concerning the production process of STR20 and 

the wet scrubber system used in the factories. 

(Leong et al., 2003; Somtip et al., 2007a) 
 

Analytical procedure in a laboratory 

Absorbent samples from the wet 

scrubber system 

Four samples of absorbents are collected 

from packed bed scrubber with countercurrent 

flow from four different stages; before absorption, 

discharged from wet scrubber, scrubbing before 

absorption and scrubbing after absorption. 

Two samples of absorbents are collected 

via cross flow from two stages; scrubbing before 

absorption and scrubbing after absorption. All the 

samples are tested and analyzed in a laboratory 

under parameters such as temperature, chemical 

oxygen demand (COD), volatile fatty acids (VFAs) , 

total bacteria count (TPC), total Kjeldahl nitrogen 

(TKN), total phosphorous (TP) and sulfate (SO4
-2) 

were measured as per (APHA, AWWA & WEF, 1998; 

Somtipet al., 2007c) 

Sludge samples 

A study of physical, chemical, biological 

and growth rate of sludge on the media in the 

wet scrubber was performed during the wet 

scrubber shutdown to clean up the media.  As 

for countercurrent flow, the media at the upper 

and lower layer of packed media were collected. 

Seven pieces of media were randomly sampled 

for each sampling point. As for cross flow, the 

media at the upper, middle and lower layer of 

packed media were collected. All samples were 

cleaned up with disinfected water and analyzed 

in physical analysis ; moisture content, volatile 

solids, total solids, ash content. in chemical 

analysis; chemical oxygen demand (COD), total 

nitrogen, total phosphorus, sulfate. in biological 

analysis; total plate count were measured as per 

as per (APHA, AWWA & WEF, 1998; Gunjana, 

1995;Somtipet al., 2007c). (Fig.1 2 and 3). 
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Fig. 3 Schematic diagram of crossflow wet scrubber. 

1.absorbent influent; 2.absorbent effluent; 3.exhaust gases 

from dryer; 4.gas outlet; 5.mediasampling point; 6-7,sampling 

ports, 6.scrubbing beforeabsorption, 7.scrubbing after 

absorption 

 

Results 

Inspection and Interview 

The STR20 production process 

The cuplump is the main material used 

for STR20. The whole process of STR20 consists 

of rinsing, cutting, creping and shredding in order 

to remove unwanted containment. This process 

generates wastewater approximately 400 m3/d. 

Then, the pretreated cuplump was fed into hot 

air oven in drying process with temperature 

between 120-135 Celsius for 3.5-4 hours. The hot 

air oven driven from hot oil boiler generates 

malodor which, then, is directed to the wet 

scrubber to be removed.  

After the drying process, the rubber is 

pressured with 30-70 tons for 10 seconds to 

make a bar of rubber with measurement of 

675x330x190 mm. Then, a random inspection of 

the rubber will be performed to see whether the 

rubber meets the STR20 standard. Then, the 

rubber will be wrapped in polyethylene film and 

ready for commercial use. (Worapot, 2015) 

A wet scrubber 

The wet scrubber of the first STR20 

factory was a packed bed scrubber with 

countercurrent flow mode. The exhausted gas 

from hot air oven was delivered through 0.8m 

inner diameter of pipe to the bottom of the 

reactor flow rate of 340-400 m3/min. The wet 

scrubber is 9 m3, with 1.5 meters diameter and 

4.8 meter high. The wet scrubber contains pall 

ring plastic media.  

During the operation, the gas stream 

was absorbed into the scrubbing. The gas passed 

through the packed bed to the top of the 

reactor while the scrubbing flowed down into 

the 2.35 m3 recirculation tank that was located 

under the wet scrubber. A 15 Hp Centrifugal 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

189

pump was used in the circulation system. The 

flow rate was 2 liters per second. The scrubbing 

was changed every seven days while material 

that accumulated on the media was removed by 

raw wastewater every thirty days. (Worapot, 

2015) 

The wet scrubber of the second STR 20 

factory was a packed bed scrubber with cross 

flow mode. The exhausted gas went in from the 

front of the wet scrubber, through packing 

media, and was released at the back through a 

0.8 meter diameter pipe.  The gas flow rate was 

350 m3/min.  During the operation, the 

absorbent was not reused. The gas together with 

scrubbing flowed in a cross flow mode. The 

sludge was removed by raw wastewater and the 

scrubbing was changed every 12 days. 

Samples analysis 

Under the packed bed scrubber with 

countercurrent mode, the effluent wastewater 

used as absorbent was able to absorb VFAs in 

exhausted gas stream from hot air oven. The VFAs 

concentration increased from 75.40 to 4,372.50 

mg/l.  (as acetic acid). The temperature of the 

scrubbing was between 39-41 Celsius. 

Under the packed bed scrubber with cross 

flow mode, the effluent wastewater was able to 

absorb VFAs in exhausted gas stream from hot air 

oven. The VFAs concentration increased from 1,404 

to 1,414 mg/l. (as acetic acid). The temperature of 

the scrubbing was between 31-33 Celsius. The 

characteristics of the scrubbing both before and 

after the wet scrubber can be seen from Table 1. 

 

 

 

 

 

 

Moreover, the characterizations of 

physical, chemical and biological composition of 

the sludge accumulated on the plastic media 

were investigated. It was found that the main 

composition of the sludge was organic substance 

indicated by high value of volatile solids. In 

addition, bacteria were found in the sludge and 

their concentration increased with time as shown 

in Table 2 and 3. 
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Discussion and Conclusions 

The pretreated wastewater can be used 

as scrubbing in the wet scrubber in order to 

reduce malodor generated from STR 20 process. 

The wastewater has ability to absorb VFAs which 

are the major causes of malodor. The malodor 

derived from non-rubber biodegradation such as 

protein and carbohydrate in cuplump, which is 

the raw material used for STR20.The sludge at 

the media was seen after some time and 

increased with time. The color of the sludge was 

dark brown and the investigation of the physical, 

chemical and biological composition of such 

sludge showed that the main composition was 

organic compound indicated by high value of 

volatile solids. Moreover, bacterial growth was 

also detected. This finding shows that sludge 

from a wet scrubber may be biomass which 

derived from bacteria in effluent wastewater. 

(Somtipet al., 2007c)The finding from this 

research can be used to help develop the wet 

scrubber system in STR20 factories to be more 

efficient and effective in order to reduce the 

environmental pollution, malodor, caused by 

the STR20 factories. 
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Abstract 

The using of ground coffee wastes from industries to develop the cement board is an objective of 

this research that can solve the air pollution problems from smell and spreading of ground coffee wastes. 

The ratio of Portland cement type1: fine sand: tap water is equal to 1: 0.5: 0.416 by weight and the ratios 

of Portland cement type1: ground coffee wastes include 1: 0.05, 1: 0.06, 1: 0.07, 1: 0.08, 1:0.09 and 1: 0.10  

by weight (6 ratios). The production of cement board uses the pressure casting in temperature 30 – 35 

degree of Celsius and controls 0.75 g/cm3 of density. The testing of cement-bonded fiberboard properties 

follow the TIS 878-2537 standard (cement bonded particle board: high density). From the results, 1: 0.05 is 

the most suitable quantity of cement: ground coffee wastes which mixed in cement board. This cement 

boards can reduce the ground coffee wastes by using as aggregate to produce the construction materials. 
 

Key Words :Cement board, Ground coffee waste, Environment 
 

Introduction 

Coffee is main beverage of Thailand with 

annual income around 2,500 million baht per 

year.In 2008, the area of coffee planting was 

388,662 Rais and had 50,442 plants.The most of 

breed was Robusta as 95%. Main source of planting 

is in Southern such as Choomporn, Surat Thani, 

Krabi, PhangNga, Nakornsri Thammarat and 

Prachuab Kirikhan, ect. For breed of Arabica was 

only 5% main source at Northern such as Chiang 

Mai, Chiang Rai, Mae Hong Sorn and Tak (Ong-art, 

2008). Cement Board or Wood Board is product 

for construction instant house and used as 

component of housing, reduce cost of construction, 

due to favor to use as wall rather than mason 

(Department of Industrial Promotion, 1996). 

Cement board divided into 3 types; first type 

called in forest circle as wood-wood board or 

wood-wood cement slabs (W.W.S.) has standard 

of TIS. 442-2525 about wood-wood board for 

general work (TSI., 2525), second type is cement-

bonded particle-boards, wood chip are raw 

material has maximum density 1,250 kg./m2 has 

standard of TIS. 878-2537, about cement-bonded 

particle-boards, high density (TSI, 2537) and third 

type is cement-bonded fiber board has same 

procedure as cement-bonded particle-boards 

but use fiber from wood rather than wood piece. 

Currently, this industry not produced as product 

and also no supervise standard. In the future 

fiber from Eucalyptus Camaldulensis and agriculture 

plant, such as palm oil may be used this 

plywood replaced fiber from Asbestos caused of 

pollution to environment. 

The development is taking waste of 

instant coffee processing or coffee canned from 

industry factory as alternative material of cement 

board for both of internal and external. There is 
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properties of insulator, saving energy and reduce 

structure size of building which added value of 

ground coffee, as well as environment preservation.
 

Objectives of the study 

This research has objective to 

development cement board from ground 

coffee. 
 

Methodology 

1. Material and tools 

The mixtures of cement board with

ground coffee were Portland cement type 1, 

ground coffee from industrial plants of Pathum

Thani Province (Figure 1), fine sand and 

And the instruments included vibratec

board compressor, cement board 

30x30x1.5 cm, flip-cement boardplatform

supporter, and lubricant. The properties 

this cement board were tested as

(cement-bonded particle-boards with

which the device such asmicrometer, scales and 

metal tape, etc., thermal conductivity

machine, and universal testing machine (UTM). 

 

 

Figure 1 Ground Coffee from Industrial factory in 

zone of Pathum Thani Province

 

 

properties of insulator, saving energy and reduce 

g which added value of 

ground coffee, as well as environment preservation. 

This research has objective to 

development cement board from ground 

The mixtures of cement board with 

Portland cement type 1, 

ground coffee from industrial plants of Pathum 

sand and tap water. 

And the instruments included vibratecement 

board compressor, cement board formwork size 

platform, plastic 

properties tests of 

this cement board were tested as TIS. 878-2537 

with high density 

micrometer, scales and 

, thermal conductivity tested 

and universal testing machine (UTM).  

 

ffee from Industrial factory in 

Thani Province. 

2. Research sequences 

The development of cement board from 

ground coffee has method consist of

2.1 Design mixture of cement board 

from ground coffee for 6 ratios as table 1. 
 

Table 1 Mixture by weight of cement board from

ground coffee. 

Ratios cement Fine sand

1:0.05 1 0.5 

1:0.06 1 0.5 

1:0.07 1 0.5 

1:0.08 1 0.5 

1:0.09 1 0.5 

1:0.10 1 0.5 
 

2.2 Measure the mixture

mix all mixtures by concrete mixer

2.3 Form the mixture

by vibrate cement board compressor (figure 2) at 

normal temperature (30 – 35

density at 0.75 g/cm3 (Pablo, 1989) as size of 

30x30x1.5 cm. Mold has plastic support and 

lubricant and cement board flipper, and then 

taking cement board to cure

period is 7 days, 14 days, 21 days and 28 days in 

order to further test. 
 

Figure 2 The vibratec

compressorfor molding the 

 

evelopment of cement board from 

ground coffee has method consist of 

Design mixture of cement board 

from ground coffee for 6 ratios as table 1.  

Mixture by weight of cement board from 

Fine sand 
Ground 

coffee 

Tap 

water 

0.05 0.416 

0.06 0.416 

0.07 0.416 

0.08 0.416 

0.09 0.416 

0.10 0.416 

mixtures by weight and 

by concrete mixer. 

mixturesto cement board 

by vibrate cement board compressor (figure 2) at 

35oC), minimize control 

(Pablo, 1989) as size of 

30x30x1.5 cm. Mold has plastic support and 

lubricant and cement board flipper, and then 

cure in the air at any 

period is 7 days, 14 days, 21 days and 28 days in 

 
The vibratecement board 

for molding the cement board. 
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2.4 Testing properties of cement board 

from ground coffee were tested as standard of 

TIS 878-2537 (TSI, 2537) and ASTM C177 (ASTM, 

2010), such as general characteristics, density, 

moisture, thermal conductivity or thermal 

conductivity coefficient, swell, bending strength, 

elastic modulus and tensile strength perpendicular 

with surface by using 5 samples per ratio in every 

testing (Figure 3 to 5). 
 

 
 

Figure 3 Soaked cement boards from ground 

coffee for swell test. 

 

 
 

Figure 4 Testing bending strength and modulus of 

elasticity of cement board from ground coffee. 

 

 
 

Figure 5 Damage of test tensile strength at 

surface of cement board from ground coffee. 

 
2.5 Analysis and conclusion research is 

further commerce implementation. 
 

Results and Discussion 

From consideration and testing the 

properties of cement board from ground coffee 

both of mechanical physical and conductivity 

are summarized in each test as follows. 

1. General characteristics, density, moisture 

and swell 

The results of the inspection on general 

characteristics of cement board from 6 ratios of 

ground coffee that look perfect; that is, cement 

board has thickness, firmness and smooth 

consistency throughout the plate. As well as 

margin is set at right angles to the surface plane 

as standard of TIS 878-2537, about cement-

bonded particle-boards, high density (TSI, 2537). 

Because there was mixed and molded sheet 

samples with preliminary design ratio. By mixing 

ground coffee into cement board is fail to mixt 

cement per ground coffee is over than 1: 0.10   

(a ratio of 1: 0.10). Because it will not freeze 

cement board and space is incoherent when 

exposed to fracture easily, as shown in Figure 6.  
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Figure 6 Non-rigid of cement board mixed with  

Ground coffee as ratio 1:0.15 was cured 7 days. 
 

For result of test density, moisture and swell 

of cement board from ground coffee can be 

summarized in the Figure 7 through 9. 

 
 

Figure 7 Density of cement board from ground 

coffee were cured 28 days. 
 

 
 

Figure 8 Moisture of cement board from ground 

coffee were cured 28 days. 

 
 

Figure 9 Swelling of cement board from ground 

coffee werecured 28 days. 
 

Quantity of ground coffee has affect to 

physical properties of cement board in figure 7 

through 9. This is to show that most of ground 

coffee is affect to light weight of cement board 

as ratio 1:0.10 is lightest weight of cement board 

and ratio of cement board 1:0.05 is most weight. 

Ground coffee has specific gravity only 0.80 

which has gross mass of light weight (Parinya and 

Chai, 2008). In addition, ground coffee has affect 

to moisture and swell when soaked due to 

ground coffee is better absorb moisture, better 

moisture in cement board but not over than 

standard of TIS.878-2537. Specify is between 9-

15% (TSI., 2537). In term of swell when soaked 

even if ground coffee will be easy swell when 

contact water, but cement is stick cement board 

swell is still in standard of TIS.878-2537 is not 

over 2% (TSI, 2537) 

2. Thermal conductivity  

The insulation is the important properties 

of cement board due to affects the energy savings 

in buildings. The cement board with better 

insulation has lower thermal conductivity. The 

result study on thermal conductivity of cement 

board from ground coffee is summarized in 

Figure 10. 
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Figure 10 Thermal conductivity of cement board 

from ground coffee were cured 28 days. 
 

From figure 10 found that mixed ground 

coffee has thermal conductivity or thermal 

conductivity coefficient of cement board is 

reduced or as better insulator (Thanunchai, et 

al., 2006). There are most of ground coffee of 

cement board is 1:0.10 is lowest ratio of thermal 

conductivity as 0.216 Watts per meter Kelvin, 

ratio of 1:0.05 is ratio of maximum thermal 

conductivity as 0.235 Watts per meter Kelvin. All 

of these are heating conduction accordance with 

standard of TIS.878-2537 has specified not 

exceeding 0.25 Watts per meter Kelvin (TSI, 2537). 

3. Bending strength and modulus of elasticity 

Properties of mechanical of cement 

board from ground coffee on bending strength 

and modulus of elasticity is summary as Figure 

11 and 12. 

 

 
 

Figure 11 Bending strength of cement board 

from ground coffee were cured 28 days. 

 

 
 

Figure 12Modulus of elasticity of cement board 

from ground coffee were cured 28 days. 
 

Figure 11 show that cement board from 

ground coffee has ratio 1:0.05, has maximum 

bending strength and next is ratio 1:0.06, 1:0.07, 

1:0.08, 1:0.09 and 1:0.10 has minimize bending 

strength, respectively. It is result from mixed 

ground coffee is rather soft powder only mass in 

cement board without support (Parinya and Chai, 

2008). To adding ground coffee is reduced 

strength when compared with standard of 

TIS.878-2537 (TSI, 2537) has specified bending 

strength not less than 9 Mega Pascal. Found that 

cement board from all of ground coffee has 
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lower standard. For result of testing modulus of 

elasticity (figure 12) found that cement board 

from ground coffee has higher standard of bend 

TIS 878-2537, see from modulus of elasticity of 

cement board from all ratio of ground coffee has 

lower than 3,000 Mega Pascal (TSI, 2537) 

4. Tensile strength perpendicular with surface 

For tensile strength perpendicular with 

surface of cement board from ground coffee in 

figure 13 found that, many ground coffee has 

affect to increase tensile strength perpendicular 

with surface. It is result from quality of ground 

coffee on extend texture of cement board has 

better support tensile (Bledzki and Gassan,1999) 

see from figure 14. 

 

 
 

Figure 13 tensile strength perpendicular with 

surface of cement board from ground coffee 

were cured to 28 days. 
 

 

 

 

 

Figure14 surface of cement board from ground 

coffee was damaged from tensile strength 

perpendicular with surface. 

Conclusions 

Cement board from ground coffee was 

developed to reduce quantity of waste ground 

coffee and preservation environment. Found that 

ground coffee is mixture with  cement, sand and 

water and molded is better cement board by 

vibrate compressor, but cement board has some 

properties non-standard of TIS 878-2537, about 

cement-bonded particle-Boards with high density 

has only general properties, moisture, swell 

when soak and heat conduction has standard. In 

addition, cement board has much of ground 

coffee and light weight is better to tensile and is 

insulator. For less ground coffee of cement 

board will be more weight, better tensile 

strength and swell when soak. In term of further 

development cement board from ground coffee 

shall be add wood piece into mixture, in order 

to reduce density and more tensile strength of 

cement board. As well as method of molded by 

holding weight rather than vibrate, its possibility 

to development cement board from ground 

coffee has light weight and standard strength. 
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Abstract 

This paper aims to address themes and contents of sustainability and eco-city applied in urban 
development and planning towards sustainable urban development achievement. Sustainable urban 
development is referred to a dynamic process geared towards achieving suitable conditions that address 
environmental, economic, social, and governance sustainability concerns. Cities are major agents in lessening 
the quality of the environment for next generations in which cities, thus, around the world have to cope with 
the impacts of globalization, decentralization of responsibilities, and a rapid population growth. Consequently, 
roles of urban policy and planning need to be adopted for a long-term prospective. Sustainability and eco-city 
are introducing in intention towards sustainable urban development. The balance of environmental, social 
and economic development is mainly concerned from sustainability and eco-city. On the other hand, 
sustainability seems to be a broad canopy in the field of urban development. Governance together with urban 
physical form design and planning is seemingly not paid much concern in sustainable development. Eco-city is 
originally drawn from sustainable development or sustainability. However, eco-city and sustainability cannot 
be separated since they have closed elements in common. Urban design and planning are also important 
tools for sustainable urban development achievement in which the sustainability and eco-city should not be 
ignored from their concerns. 
 

Keywords: Sustainable Development, Sustainability, Eco-city, Sustainable Urban Development, Urban 
Sustainability 
 

Introduction 
United Nations statistics demonstrates 

that the world population will reach 8.5 billion in 
2040, approaching two-thirds are residing in urban 
area. Since the rural population worldwide is 
expected to remain essentially constant at 3 billion, 
the next 2 billion people will join the existing 3 
billion urban people (Forman, 2014). In the past 
four decades, cities around the world had to face 

economic, social, and environmental challenges, 
as well as fast urban changes, such as rapid 
population growth and social-spatial changes in 
which they are affecting the areas of economy, 
social condition, and environment (Rasoonlimanesh 
et al., 2011). Climate change and energy consumption 
are also affecting urban areas. Consequently, cities 
around the world have to cope with the impacts 
from i) globalization, ii) decentralization of 
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responsibilities, and iii) a rapid population growth 
(Cities Alliance, 2005). Cities are major agents in 
depleting the quality of the environment for future 
generations in which urban policy and planning are 
increasingly required to adopt a long-term 
prospective role (Pacione, 2004). Cities, as living 
beings, have different components, which each of 
these components acts together as a system, in 
terms of a constant movement and activity looking 
for a common goal (Rashidi Ebrahim Hesari, 2012). 
Population together with administrative, political 
boundaries, levels of trade, and even religious 
functions have been found as the limitations of 
cities. There are absorbing reasons why the 
development of cities, their management and 
planning are of critical importance: rapid urbanization, 
cities as engines of national economic development, 
cities as centers of social and cultural development, 
cities as concentrations of social and economic 
development, as well as city development and 
rural areas (UCL, 2003). In order to cope with 
four decades of global economic, social, and 
environmental challenges, sustainable development 
or sustainability concept has been adopted as a 
mantra by international, national and local 
government agencies, especially after Habitat II in 
the local level (Rasoonlimaneshet al., 2011). 
Sustainability covers three pillars; economic, social 
and environmental aspects. Eco-city that applies 
the sustainability into the urban development and 
planning is currently getting recognition due to its 
linkage of environmental concerns into processes 
of urban development and planning. Both 
sustainability and eco-city are trying to attach the 
environment and ecology into urban development 

for the balance between economic growth, social 
development and environmental protection, the 
areas of concern and weight are different. This 
paper aims to discuss the themes and contents of 
sustainability and eco-city introducing to urban 
development and planning in intention towards 
sustainable urban development. These different 
concepts have been being adopted as sustainable 
urban development and planning in different 
countries and scales. This paper addresses how 
these concepts can be applied in urban 
development and planning towards sustainable 
urban development and planning’s achievement.  
Sustainable Development 

The first definition of sustainable 
development came from the Brundtland 
Commission report in 1987: ‘Development that 
meets the needs of the present, without 
compromising the ability of future generations to 
meet their own needs.’ This sustainability concept 
was central to developing an environmentally 
sensitive approach (UCL, 2003). The core of 
mainstream sustainability thinking has become the 
idea of three dimensions; environment, social and 
economic sustainability. The IUCN Program 2005-8, 
adopted in 2005, used the interlocking circles 
model to demonstrate that the three objectives 
need to be better integrated, with action to redress 
the balance between dimensions of sustainability 
(IUCN, 2006) (figure 1).  
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Figure 1 Three Visual Representations of 
Sustainable Development as Interlocking Circle: 

the three pillars of sustainable development, from 
left to right, the theory, the reality and the change 
needed to better balance the model (IUCN, 2006). 

 

It was further developed in practical terms 
at the World Environment Conference in Rio de 
Janeiro in 1992 with Agenda 21 and Local    
Agenda 21. The use of resources and the abuse of        
the environment that in the past have been   
dismissed as the ‘cost of development’ are no 
longer acceptable. Moreover, sustainable urban 
development cannot be confined to physical 
resources and the environment (UCL, 2003). In 
order to cope with four decades of global economic, 
social, and environmental challenges, sustainable 
development has been adopted by international 
agencies, national and local governments, especially 
after Habitat II in the local level. On the other 
hand, new approaches in urban planning are 
employed in order to achieve a sustainable 
development. City Development Strategies, conceived 
as strategic planning approaches, have been 
established in 200 cities worldwide (Rasoonlimaneshet 
al. 2011). In a rapidly urbanizing world with high 
levels of economic, environmental, and social 
instability, decision makers are increasingly turning 
to programs and policies that seek to enhance the 
sustainability of systems and settlements. While 
sustainable development remains a complicated 

endeavor, and is “not readily captured in precise 
definition,” a variety or organizations, including 
municipalities, states, advocacy groups, and private 
corporations have accepted the challenge, examining 
their actions and assessing progress towards 
sustainability (Bell and Morse,  2008 cited in Lynch 
et al., 2011) 
Sustainability in Urban Development 

Urban development is the social, cultural, 
economic and physical development of cities, as 
well as the underlying causes of these processes. 
However, the term of urban development is used 
differently depending upon which researcher uses 
it. Many researchers focus on the physical spatial 
development, such as architecture and city planning 
and the social and cultural processes underlying 
them. Other researchers start with social change, 
such as inequality or gentrification, in order to 
explain changes and discuss the social consequences. 
There exist a wide range of research topics (UiO, 
2015). Lynch et al. (2011) defines indicators of 
sustainable development as three key dimensions 
and its elements necessary for sustainable urban 
development as following. 

Social Wellbeing: health, safety, local or 
civic identity/sense of place, access to decent – 
affordable – housing and services, access to public 
recreation and open space, and access to a variety 
of transportation options. 

Economic Opportunity: a diversified and 
competitive local and regional economy, 
transportation and other infrastructure coordinated 
with land use, growth plans that leverage existing 
assets, access to capital and credit, and access to 
education, jobs, and training. 
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Environmental Quality: Efficient land use, 
efficient resource use, waste/pollution minimization 
and management, climate change and natural 
disaster mitigation, adaptation, and resilience, carbon 
efficient, environmentally sound, transportation, 
and a diverse natural environment and functional 
ecological systems. 

Wood (2007) defines the sustainability 
principle as the key principles of sustainability 
framework including preserving the wetland habitat, 
creating an integrated, vibrant and evolving 
community, improving quality of life and desirable 
lifestyles, creating an accessible city, ingraining 
contemporary culture into the city fabric,  managing 
the use of resources in an integrated manner, 
working towards carbon neutrality, and utilizing 
governance to achieve long term economic, social 
and environmental sustainability. Rasoonlimaneshet 
al. (2011) suggests that city planning should be 
based on the principle of sustainability in order to 
achieve sustainable urban development.  However, 
UCL (2003) demonstrates that an effective process 
for urban development embraces the overall goal 
of poverty reduction and economic integration 
through sustainable development, as well as the 
strategic approach focusing on good governance 
and good urban management. The two main 
elements of the strategic approach to city 
development are good governance – decision 
making in society that is transparent and balances 
stakeholder interests, and good urban management 
– the system to work on developing and maintaining 
city services. Sustainability is applied into urban 
development via three key aspects, such as urban 
social development, urban economic growth, 

and environmental management. In addition,  UN-
HABITAT (2009) defines the goal of sustainable 
urban development as the creation of an equal 
balance between the economic, environmental, 
social, and governance aspects, forestablishing 
more livable and productive cities, towns, and 
villagesby encouraging the participation methods 
of decision makers and stakeholders and new tools 
to enable decision makers to respond properly. 
Sustainable Urban Development 

Proper urban planning is the key to bridging 
the urban that divides and is an essential tool to 
make cities inclusive, environmentally friendly, 
economically vibrant, culturally meaningful and 
safe for all. In order to contribute to an achievement 
of urban development, planning needs continuous 
to be updated. Great strides have already been 
made, but more is needed UN-HABITAT (2009). 

Cooperation between UNEP and UN-HABITAT on 
the environmental aspects of policies, planning 
and management of cities started in 1996 when 
the two agencies established a partnership in the 
Sustainable Cities Programme (SCP). The SCP works 
together with the Localising Agenda 21 programme 
and supports the development of environmental 
profiles in cities. The long-term goal of the SCP is 
to promote sustainable environmental governance 
at the local and national levels (UNEP, 2010). 
There are two categories of sustainability in an urban 
area, namely, i) urban sustainability or sustainable 
city and ii) sustainable urban development or 
sustainable urbanization. The terms “urban 
sustainability” and “sustainable city” can be used 
to define the proper resource utilizations, the natural 
environmental protection, the least possible use of 
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non-renewable resources, and the economic growth 
or a community’s self-confidence, individual 
welfare, and the satisfaction of basic human 
needs (Shen et al., 2011, Roy, 2009 as cited in 
Rasoonlimaneshet al., 2011). According to the 
United Nations Sustainable Cities Program,        
a sustainable city has continuing natural resources 
upon which its development depends. A sustainable 
city is free from any environmental issues that may 
threaten its development which means “the 
sustainable city represents an economic space 
within which the social, economic and ecological 
contradictions of capitalism are being managed 
and strategically addressed” (Whitehead, 2003).   
On the other hand, sustainable urbanization and 
sustainable urban development apply to a dynamic 
process geared towards achieving suitable conditions 
that address environmental, economic, social, and 
governance sustainability concerns (Shen et al., 
2011; Roy, 2009 as cited in Rasoonlimanesh et al., 
2011). Pacione (2004) addressed that there are two 
broad approaches to sustainable urban development 
(1) a holistic approach including an ecological 
component (stressing the importance of 
environmentally sound policies), economic aspects 
(development activities and fiscal issues) and 
social-equity issues (a fair distribution of resources 
and the distributional impact of policies), and (2) 
environmental protection approaches with a focus 
on a municipal program to reduce the consumption 
of resources and minimize the environmental impact 
of development.  In addition, the EU Framework for 
action for sustainable urban development also aims 
at better coordinated and targeted community 

action for urban problems and is organized under 
four interdependent policy aims, such as  

- Strengthening economic prosperity and 
employment in towns and cities: (1) improving the 
effectiveness of structural fund support by 
providing for an explicit urban dimension in regional 
programming, (2) promoting co-operation between 
urban areas in different member states with a view 
to enhancing joint development opportunities,   
(3) developing a stronger urban dimension in 
employment policies, through strengthened local 
involvement and support to local employment 
and development initiatives, (4) Strengthening the 
role of cities as centers for innovation and economic 
development, (5) promoting transport strategies 
that reduce traffic congestion and examine ways to 
improve the regulatory framework for domestic 
public transport.  

- Promoting equality, social inclusion and 
regeneration in urban areas: (1) advocating an area-
based approach to the regeneration of deprived 
urban areas under the structural funds, integrating 
economic, social, cultural, environmental, transport 
and security aspects, (2) equally linkage between 
urban areas in difficulty and the wider social and 
economic strategies in order to avoid urban 
segregation.  

- Protecting and improving the urban 
environment: towards local and global sustainability: 
(1) improving the ground in urban areas, and 
drawing together a wide range of community 
initiatives that affect the quality of the urban 
environment, including urban energy management, 
transport, waste, air quality, water, noise and 
contaminated land, (2) emphasis on integrated 
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environmental management approaches and on 
how the structural funds can contribute to a more 
sustainable urban environment, (3) addressing the 
need to extend Eco-labelling and Eco- Management 
and Audit, (4) scheming for improving the 
environmental performance of the public and 
private sectors, (5) emphasizing the importance of 
the proposal for a directive on the taxation, (6) 
emphasizing energy products for climate protection 
and underlines the role of urban areas in this context. 

- Contributing to good urban governance 
and local empowerment: (1) calling for stronger 
policy integration between various levels of 
government and policy sectors and for citizen 
empowerment and involvement, (2) foreseeing 
awareness-raising and capacity-building measures 
and support, (3) promoting innovative urban 
development strategies aimed at promoting good 
urban governance, empowerment and urban 
security, (4) proposing action to improve comparative 
information on urban conditions and offers to 
support the “Urban Exchange Initiative” launched 
by the Member States. 

For each of these four aims the commission 
proposes to improve know-how and encourage 
exchange of experience between all the actors 
involved. 

The World Bank (2000) as cited in 
Rasoonlimanesh et al., (2011) has described the 
process of sustainable development’s achievement 
in cities, indicating that cities must be livable, 
competitive, properly governed, and bankable.        
A broad consensus on basic principles of sustainable 
urban (settlement) development, such as  
decentralized concentration (polycentric structure) 

and a balanced mix of different land uses 
(residential, working, shopping, leisure, etc.) in  
a compact structure implying short distances, is to 
be found from global (United Nations, HABITAT 
Agenda) down to the national and even municipal 
level. 

It can be visiblyseen that sustainable 
development or sustainability concept, which covers 
social, economic and environmental aspects, has 
been applied into urban and city development in 
aiming to reach urban sustainable development. 
On the other hand, sustainability cannot actually 
fulfill all important elements of sustainable urban 
development; for instance, it lacks of considering 
the good governance within the urban area or city. 
Good governance is one of four key components 
including economic, environmental, social, and 
governance aspects (Table1).  
 

Table 1  Dimension of Sustainable Urban 
  Development and its elements 

Dim
en

sio
n 

of 
SU

D 

Elements Necessary for Sustainable Urban 
Development 

Su
sta

ina
ble

 D
ev

elo
pm

en
t o

r s
us

tai
na

bil
ity

 co
nc

ep
t 

 So
cia

l W
ell

be
ing

 

Health, Safety,  
Local or civic identity/sense of place 
Access to decent – affordable – housing and 
services 
Access to public recreation and open space 
Access to a variety of transportation options 

Ec
on

om
ic 

Op
po

rtu
nit

y A diversified and competitive local and regional 
economy 
Transportation and other infrastructure 
coordinated with land use 
Growth plans that leverage existing assets 
Access to capital and credit 
Access to education, jobs, and training 
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Dim
en

sio
n 

of 
SU

D 
Elements Necessary for Sustainable Urban 

Development 

En
vir

on
me

nta
l Q

ua
lity

 

Efficient land use 
Efficient resource use 
Waste/pollution minimization and management 
Climate change and natural disaster mitigation, 
adaptation, andresilience 
Carbon efficient, environmentally sound, 
transportation 
A diverse natural environment and functional 
ecological systems 

Go
ve

rna
nc

e 

Decentralization of power 
Single governmental/nonprofit  agency 
responsible for implementing sustainability 
Part of a citywide comprehensive plan 
Involvement of city/county/ metropolitan council 
Involvement of mayor or chief executive officer 
Involvement of the business community 
General public involvement in sustainable cities’ 
initiatives (public hearings, “visioning” process, 
neighborhood groups or associations, etc.) 

Source: Rasoonlimaneshet al. (2011) &Lynch et al. (2011) 
 

Sustainability seems to bea broad theme 
in terms of urban development. Governance and 
physical urban designs which are key elements of 
sustainable urban development have not been 
addressed in sustainable development concept. 
Conversely, these elements have been adapted into 
the eco-city in order to meet the urban sustainable 
development goals which aim to (1) educate and  
focus attention on urgent urban challenges and 
future opportunities, (2) mobilize and empower all 
urban actors around practical problem solving, (3) 
address the specific challenges of urban poverty  
and access to infrastructure, (4) promote  integrated 
and innovative infrastructure design and service  

delivery, (5) promote land use planning and  efficient 
spatial concentration, and (6) ensure resilience to 
climate change and disaster risk reduction (SDSN, 
2013). 
Eco-city 

Eco-city Builders (2010) an eco-city seeks 
to provide healthy abundance to its inhabitants 
without consuming more renewable resources than it 
replaces. Eco-city’s overall objective is to achieve 
environmental, social and economic development 
(Wood, 2007). Source concept of eco-city originates 
from the concept of sustainable development 
(Coplák, 2003). Due to eco-city Builders, (2010), an 
eco-city is a human settlement modeled on the 
self-sustaining resilient structure and function of 
natural ecosystems. Register, Engwicht and Urban 
Ecology certainly deserve credit for popularizing 
the term “eco-city” in the last decade, but the    
eco-city concept is strongly influenced by other 
movements (Roseland, 1997). Several paradigms or 
movements that have been floating around for the 
last 20 years or so addressed the dimensions of 
eco-city concepts, such as appropriate technology, 
community economic development, social ecology, 
the green movement, bioregionalism and sustainable 
development (Roseland, 1997). However, David 
Engwicht, an Australian community activist, who 
published two key publications: Toward an Eco-
city (1992) and Reclaiming Our Cities and Towns, 
advocates ‘eco-cities’ where people can move via 
foot, bicycles and mass transit and interact freely 
with fear of traffic and toxins (Mark, 1997). 

Urban Ecology (1996) as cited in Roseland 
(1997) demonstrated that ecological cities needs 
to follow 10 principles: (1) revise land-use priorities 
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to create compact, diverse, green, safe, pleasant 
and vital mixed-use communities near transit 
modes and other transportation facilities, (2) revise 
transportation priorities to favor foot, bicycle, cart, 
and transit over autos, and to emphasize ‘access 
by proximity’, (3) restore damaged urban environment,
especially creeks, shore lines, ridgelines and wetlands,
(4) create decent, affordable, safe, convenient, and 
racially and economically missed housing, (5
social justice and create improved opportunities 
for women, people of color and the disabled, (6)
support local agriculture, urban greening projects 
and community gardening, (7) promote recycling, 
innovative appropriate technology, and resource 
conservation while reducing pollution and hazardous
wastes, (8) work with businesses to support
ecologically sound economic activity while 
discouraging pollution waste and the use and 
production of hazardous materials, (9) prom
voluntary simplicity and discourage excessive
consumption of material goods, and (10) increase 
awareness of the local environment and bioregion 
through activist and educational projects that 
increase public awareness of ecological sustainability
However, the components of eco
defined 25 principles based on the conceptual 
framework of the EU project outco
city workshop II in Vienna, June 2002 (Figure 2)
These principles are grouped into 8 main principles 
including 1) city balance with nature, city with 
integrated green areas, 2) city of bioclimatic 
comfort, city contributing to closed water cycle, 
city of reduction, re-use and recycling of waste, 
city as power station of renewable energies, and 
city of minimized energy consumption, 3)

to create compact, diverse, green, safe, pleasant 
use communities near transit 

modes and other transportation facilities, (2) revise 
o favor foot, bicycle, cart, 

and transit over autos, and to emphasize ‘access 
by proximity’, (3) restore damaged urban environment, 
especially creeks, shore lines, ridgelines and wetlands, 
(4) create decent, affordable, safe, convenient, and 

conomically missed housing, (5) nurture 
social justice and create improved opportunities 
for women, people of color and the disabled, (6) 
support local agriculture, urban greening projects 
and community gardening, (7) promote recycling, 

ate technology, and resource 
conservation while reducing pollution and hazardous 
wastes, (8) work with businesses to support 
ecologically sound economic activity while 

pollution waste and the use and 
production of hazardous materials, (9) promote 
voluntary simplicity and discourage excessive 

of material goods, and (10) increase 
awareness of the local environment and bioregion 
through activist and educational projects that 
increase public awareness of ecological sustainability. 

er, the components of eco-city have been 
based on the conceptual 

EU project outcome in the Eco-
city workshop II in Vienna, June 2002 (Figure 2). 

are grouped into 8 main principles 
balance with nature, city with 

city of bioclimatic 
comfort, city contributing to closed water cycle, 

use and recycling of waste, 
city as power station of renewable energies, and 

umption, 3) city of 

accessibility for everyone, city with public space 
for everyday life, and c
urbanity, 4) city for pedestrians, cyclists and public 
transportation, city of short distances, and ci
network of urban quarters, 5)
land consumption, city of balanced mixed use, city 
with new balance of concentration and 
decentralization, city of qualified density, city of 
concentrating development at suitable sites, 6)
of health, safety and well
managed with the inhabitants, 7)
sustainable lifestyle and city of a cultural identity 
and social diversity, and 8) c
economy and city integrated in global 
communication networks.

 

 

Figure 2 Thevisions (principles)
“City of” diagram

Source: Adapted from the outcome of the Eco
Workshop II. (Vienna, June 2002). Retrieved 
from:http://www.ecocity.szm.com/framework.html
 

However, Kenworthy (2006) demonstrates 
that eco-city consists of ten key dimensions, in terms
of transport and planning, for sustainable city 
development. These ten dimensions are drawn 
together, as simple conceptual model, into 3 
different aspects, such as four core dimensions of 

accessibility for everyone, city with public space 
for everyday life, and city of human scale and 

city for pedestrians, cyclists and public 
transportation, city of short distances, and city as 
network of urban quarters, 5) city of minimized 
land consumption, city of balanced mixed use, city 
with new balance of concentration and 

city of qualified density, city of 
lopment at suitable sites, 6) city 

of health, safety and well-being, and city built and 
managed with the inhabitants, 7) city of 
sustainable lifestyle and city of a cultural identity 

, and 8) city for strong local 
economy and city integrated in global 
communication networks. 

 

s (principles) of Eco-city- the 
“City of” diagram 

utcome of the Eco-city 
rkshop II. (Vienna, June 2002). Retrieved 

http://www.ecocity.szm.com/framework.html 

However, Kenworthy (2006) demonstrates 
ten key dimensions, in terms 

planning, for sustainable city 
n dimensions are drawn 

as simple conceptual model, into 3 
, such as four core dimensions of 
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sustainable urban form and transport’s, four 
dimensions of sustainable technologies, economics 
and urban design aspect, and  two factors of 
overarching processes for sustainable city 
development (Figure 3). 

 

 
Figure 3 Eco-city ten key dimensions 

Source: Kenworthy (2006) 
 

Based on conceptual framework of the EU 
project outcome in the Eco-city workshop II in 
Vienna, June 2002 and Kenworthy (2006), eco-city 
is mainly focused on issues of economic, 
environmental, social aspects in terms of practices 
and implementations, sustainable urban form and 
transport, and urban designs.  Governance is taken 
into account through process of ‘debate and decide’ 
and decision making process by participation 
approach from relevant parties. Moreover, eco-city 
focuses primarily on the problems of reducing 
automobile dependence in cities, building more 
sustainable urban form and creating more liveable 
places. Compliance with Kenworthy (2006) that 
ignoring the eco-city’s dimensions and criteria will 
spoil any efforts to develop sustainable eco-cities. 

 

Conclusion  

Cities are major agents in depleting the 
quality of the environment for future generations 
in which cities around the world have to cope with 
the impacts of globalization, decentralization of 
responsibilities, and a rapid population growth.    
In consequence, urban policy and planning are, 
increasingly, required to adopt a long-term 
prospective role in order to cope with global 
economic, social, and environmental challenges. 
Sustainability and eco-city have been introducing 
to urban development and planning in intention 
towards sustainable urban development. They aim 
to achieve the balance of environmental, social 
and economic development in common. However, 
sustainability seems a broad canopy in terms of 
urban development. Governance together with 
urban physical form design and planning, which is 
one of other key components of sustainable urban 
development, is not much concerned in sustainable 
development. Though eco-city is originally drawn 
from sustainable development or sustainability,    
it covers the issues of economic, environmental, 
social, and governance in terms of practices and 
implementations, as well as sustainable urban 
form and transport, and urban designs. On the 
other hand, eco-city and sustainability should 
not be separated from each other since they 
have related elements in common. Urban design 
and planning are also important tools for 
sustainable urban development achievement in 
which the sustainability and eco-city should 
not be ignored from their concerns. 
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Abstract 

This aims of this study are to determine the meaning and significance of the urban sustainability 

and urban environmental sustainability under the sustainable development framework in Thailand, to 

study the evolution concept and relationship of these concepts in the sustainable development 

framework and dissemination to Thailand’s policy, and to propose concrete policy action and urban 

environmental sustainability guidelines. The critical analysis method was used to identify factors and 

analyze urban environmental sustainability concepts. The findings showed that 1) there were 4 concepts 

such as Livable Cities, Low Carbon municipality, Smart Growth, and Eco-city apply to Thailand’s policy by 

difference of time period. 2) Interm of policy concepts under the sustainable development framework 

appeared with overlapping. 3)A variety of concepts and unclear interpretation problem that made 

limitation and difficulty in reaching the concrete policy action. The major cause is a separated 

management of system of Thailand Government. Consequently, the collaboration, tools and techniques 

for the area base management such as urban law together with local management have been hardly 

found for the concrete and sustainable policy action. This is opportunities and challenge of Thailand’s 

action policy will be apply urban sustainability and urban environmental sustainability under the 

sustainable development framework. 
 

Key Words: Sustainable Development, Urban Sustainability, Urban Environmental Sustainability 
 

Introduction 

The world population growth rate has 

been increasing. The data from United Nation 

Organization issued in July 2015 that world 

population has reached 7.3 billion. (United Nations, 

2015, p.8). The world has added one billion people 

since 2003 and two billion since 1990. 83 million 

people will be added to the world’s population 

in 2016. Due to fertility levels will continue to 

decline, the global population is still expected 

to reach 8.5 billion in 2030, 9.7 billion in 2050 

and 11.2 billion in 2100 (United Nations, 2015, 

p.8). Thus the limited resources available, the 

increasingly large number of people that have 

become apart of the world population have 

become a major problem1. 

From this problem, there was the 

Sustainable Development concept which is the 

development that meets the needs of the present 

without compromising the ability of future 

generations to meet their own needs is the 

important concept. After that, it is applied for 

many concepts. One of those concepts is Urban 

Sustainable Development or Urban Environmental 

Sustainability for leading to Urban Environmental 

                                                           
1http://www.un-documents.net/ocf-04.htm 
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Sustainability. Because the problems of urban 

development are no limit on the growth of the 

population, the growth direction urban areas 

expanded renewable green space and environmental 

problems in many cities. 

Therefore, the problems from developing 

city make the urban environmental sustainability 

concept used worldwide and to have planning 

projects and policy difference. Thailand has applies 

in the form of a variety of concepts of Livable 

Cities, Low Carbon Cities, Smart Growth and Eco-

city by difference of time period by government 

and private authorities for each city to apply it. 

Meanwhile, these concepts appeared with 

overlapping under the sustainable development 

framework, unclear interpretation problem that 

made problem and difficulty in reaching the 

concrete policy action. The main cause is a 

separated management of system of Thailand 

Government. Also, the tools for the area base 

management have been hardly found for the 

concrete and sustainable policy action. 

Consequently, this aims of this study are to 

determine the meaning and significance of the 

urban sustainability and urban environmental 

sustainability under the sustainable development 

framework in Thailand, to study the evolution 

concept and relationship of these concepts in 

the sustainable development framework and 

dissemination to Thailand’s policy, and to propose 

concrete policy action and urban environmental 

sustainability guidelines. The critical analysis 

method was used to identify factors and analyze 

urban environmental sustainability concepts. 
 

Urban Environmental Sustainability and 

applied concepts in Thailand 

The urban sustainability and urban 

environmental sustainability is the root of main 

of sustainable development concept. The World 

Commission on Environment and Development 

defined that the sustainable development is 

development that meets the needs of the present 

without compromising the ability of future 

generations to meet their own needs that base 

on three elements of economic, social and 

environmental (World Commission on Environment 

and Development, 1987). Following years, urban 

development has been applied to reach 

sustainability according to the sustainable 

development concept towards the urban 

environmental sustainability. According to The 

United Nations had the World Conference on 

Environment and Development held in Rio de 

Janeiro, Brazil, in 1992. Discussions have been 

the subject of sustainable urban development 

within the framework of sustainable development 

in which a product of the Earth Summit was 

Local Agenda 21. The participants and others 

local authorities must be adapted this plan to 

their local authorities. The main content in Local 

Agenda 21 is to development sustainable human 

settlements towards the sustainable urban 

development (United Nations, 2004, p.58). 

UN-HABITAT said that the urban planning 

plays a key role in sustainable urban development. 

The goal of sustainable urban development is 

the creation of an equal balance between the 

economic, environmental, social, and governance 

aspects, in order to create more livable and 

productive cities, towns, and villages (UN-HABITAT, 

2009) by using methods that require the 

participation of decision makers and stakeholders 

and new tools to enable decision makers to 

respond properly (Malkina-Pykh, 2002). 
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Therefore, the urban sustainability is to 

improve quality of urban life according to 

economic social and environmental development 

framework by equality and use urban planning 

tool toward urban sustainability policy. Meanwhile 

the urban environmental sustainability is the one 

section of urban sustainability as environmental 

facet. The environment is important and the most 

concrete which can be developed or modified 

as the terms of the policy easily and possible. It 

really makes the quality of urban life worse if 

not resolved urgently. So, should be used the 

concept of the urban environmental sustainability 

apply to other cities. In Thailand, there consists 

of a variety of concepts to apply by difference of 

time period as following.  

1) Livable Cities 

In 1986, The World Health Organization 

European (WHO, EURO) promoted Healthy City 

or Livable Cities project by developing population 

healthy base on concept of ‘health for all’ by 

using local area and campaigned cities worldwide 

interested in this project. Thailand started 

Healthy City under public health framework 

followed the World Health Organization since 1994 

(Department of Publics work and town and country 

planning, n.d.). The meaning of Livable Cities or 

Healthy City in this case refers to the communities 

live in urban and rural area where have good 

environment and good quality, a caring society,  

a strong community, comfortable, safety of life 

and property, stability economic, unique culture 

and city spiritual of the urban and community. 

(Office of the National Economic and Social 

Development Board, 1999) 

The government cabinet has then given 

the Healthy City or Livable Cities that was 

announced as a national agenda on 28 December 

1999 and defined Healthy City or Livable Cities 

to be an importance strategic plan for developing 

country followed the ninth national economic 

and social development plan (2002-2006) and 

distributed to other departments such as the 

Department of Publics work and town and country 

planning had the community livable and praise 

virtue project or the national municipal League 

of Thailand into the livable municipality 

sustainability project (Ministry of Natural Resources 

and Environment, 2012).  

2) Low Carbon municipality 

In 2009, UNFCC had session of the 

Conference: 15th United Nations Framework 

Convention on Climate Change at Copenhagen, 

Denmark. The commitment of the United Nations 

Framework Convention is on Climate Change 

and combines the Kyoto protocol to create 

partnerships between international for reducing 

greenhouse gas emissions and global warming in 

developing countries (UNFCC, 2014). Moreover, 

Thailand signed and promised in this commitment. 

The office of Natural Resources and Environmental 

Policy and Planning made the climate change 

master plan on 2012-2050 by key strategic 

management to reduce greenhouse gas emissions 

by each participation stakeholder and use the 

role of local administrative organization for 

movement (Low carbon municipality, 2012). The 

promotion of Low Carbon city across Municipalities 

in celebration of his majesty the King’s 84th 

birthday managed by  the national municipal 

League of Thailand is that the municipal 

participations in Thailand can reduce carbon 

dioxide gases at least 84 local authorities. This 

project is sponsored by European Commission with 

36 months of the project period, during the year 

2012 to 2015. The main strategic plan includes 
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four subjects: 1) City of tree 2) City of waste 

minimization 3) City of energy and efficiency and 

4) City of sustainable and consumption (The 

office of Natural Resources and Environmental 

Policy and Planning, 2014). 

3) Smart Growth 

In 1960, The American Planning Association-

APA co-operated with U.S. Environmental Protection 

Agency (EPA) created the new urban planning 

concept as Smart Growth and used smart growth 

indicators including 4 levels; the strategic urban 

and regional planning, the preparation of planning 

policy, design and urban renewal, Creating a 

project plan for implementation and the budget 

allocation for investment and operation, and 

Designed to improve laws and regulations to 

support the development of a successful city. 

Smart Growth Thailand association tries to apply 

this concept as concrete in urban planning process 

on the projects formed such as Transit Orientation 

Development (TOD), the consultant of urban 

planning by using smart growth process. (Smart 

Growth Thailand, 2014).Department of Public 

Works and Town & Country Planning has 

recently applied to use Smart Growth concept in 

Urban Planning Act 2015 which seemingly focuses 

on spatial plan and better supports to Smart 

Growth promotion. 

4) Eco-City 

Eco-city is a type of city construction 

that takes into consideration ecological 

requirements combined with socio-economic 

conditions and under the concept of sustainable 

development can be applied in an urban setting. 

The eco-city concept has been proliferating 

around the world (Hald, 2009: 1). Eco-city was 

first systematically proposed by Richard Register 

in his book “Eco-city Berkeley: Building Cities for 

a Healthy Future”, 1987. Since then, eco-city 

became fashionable throughout the world (Ma, 

2009). He described an eco- city is a city where 

human beings can exist in harmony with nature 

therefore greatly reducing our ecological footprint. 

In the term of Urban Ecology, defines an ‘eco-

city’ as “a human settlement that enables its 

residents to live a good quality of life while using 

minimal natural resources” (Ecocity Builder, 2010). 

As a result, eco-city in the an environmental 

sustainability perspective, an eco-city should be 

in balance with nature, dedicated to minimizing 

the required inputs of energy in order to ensure 

sustainable development, which requires a balance 

between environmental, social and economic 

sustainability (Lian, K.K., Gunawansa,  A. and Bhullar, 

L. ,2010) in 2002. The Conceptual Framework of 

the Eco-City EU Project, Vienna, Austria for applying 

to eco-city framework such as City balance with 

nature, City with integrated green areas etc. (EU 

project, 2002). Thailand have been applying eco-

city concept such as Eco-industrial town of Industrial 

Estate Authority of Thailand and an Eco-industrial 

town plan (Saowanee Wijitkosum, 2011)  

 Therefore, these concepts have been 

applied by Thailand with seemingly overlapping 

in the sustainable development framework 

concept. It can be seen that this is a variety of 

concepts or other problems which may cause 

certain restrictions, ushering in a city policy that 

is sustainable environmental concrete as well. 
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Figure 1. Thailand time period  

of concepts 
 

Overlapped – variety - unclear interpretation - 

separated management: The problems and 

difficulty in reaching to the concrete policy 

action 

From the variety of concepts as Thailand 

applied in such concepts found they not only 

overlap in the sustainable development framework 

concept, but also the other various concepts. 

Unclear interpretation (terming) in that concept 

from each authorities and separated management 

is the main cause problem of system of Thailand 

Government management. It creates limitation 

and difficulty for the concrete and sustainable 

policy action.  

Overlapped 

All of concepts above are overlapping in 

sustainable development because every concept 

trends to be an under 3 elements; economic, 

social and environmental field which is duplicated 

of projects. For example, the element of 

environmental is one of sustainable development 

framework while increasing green area is one 

kind of project activity. Meanwhile livable cities 

need to find out green area, Low Carbon 

municipality is the city of tree strategic plan. 

Smart growth needs to keep the environmental 

and natural aspect and Eco-city stresses to have 

green area for preservation the ecological 

balance. Therefore, the management duplicates 

projects and not integrating well as the holistic 

of each agency. 

Variety 

These concepts are so various and make 

the local practice authorities are confused in the 

choice of development projects as previously that 

each concept has an overlapped within the 

sustainable development framework. If they chose 

any concept which is one concept of sustainable 

development, the cause is unknown whether the 

chosen use of concept either that appropriates for 

their local context and lacks of understanding of 

the concept as well. It makes local authorities get 

more confusion in more concepts.  

Unclear interpretation 

Apart from the concept is a variety too 

much until the local practice authorities confuse 

for choosing the concepts. They also lack of 

conceptual understanding and cannot be 

practical fully and no continuity. The cause of 

the government to pass policies that interprets 

concepts is unclear and the practical projects be 

distorted and no results by the main ideas that 

have defined before. For example, eco-city 

concept that makes the city as an ecological 

balance in all aspects before it leads to other 

sites but Thailand applied on eco-industrial 

before which wrong interpreted concept. 

Separated management 

The concept is applied in Thailand in 

addition on the different times which change to 

the policy administration. They are passed to the 

policy that separated to ministry, department, 

bureau and office. For instance, Livable cities 

project was pushed on the ninth national 
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economic and social development plan (2002-

2006), which awaked for decentralization to local 

authority. Each agency accelerated project and 

lacked of cooperation and separate mission. Many 

sectors made a similar project but separated. As 

example, the Ministry of Interior, Ministry of Natural 

Resources and Environment, Office of Natural 

Resources and Environmental Policy, Bangkok 

Metropolitan Administration, etc. which lack of 

integration of a holistic and difficult to efficiency 

management. 

If considering each concept to find out 

problems leading to success the long term 

policy, there are the concepts characterized to 

have different limitations. Although the concept 

of a livable city showed livable city indicators, it 

still implements the central authorities and not 

to drive up participation at the local level. Low 

Carbon municipality project is featured on local 

authorities and is carried out from the beginning, 

but lacks of indicators for warranty that will be 

sustainable in the long term much or less. Smart 

Growth project has not been happened in 

Thailand and Eco-city concept Thailand 

authorities is never to apply except to use in 

industrial prior to use in urban areas which is 

wrong interpretation concept. 

The problems, obstacle and limitation 

of these concepts are, therefore, that Thailand 

applied them but cannot reach toward the 

concrete policy action because  they have hardly 

consisted of tools of some area-base and no 

system of management in spatial area for 

promoting concrete practical and sustainable 

toward the Urban Environmental Sustainability. 

 

 

Area base management is the tools for 

reaching to the concrete policy action 

If considering each concept applied in 

Thailand, the project management of each 

authority cannot create as concrete successful 

and continuation of each project since they have 

no tools for area-base management, especially 

using urban law that is the tool for connection 

toward a concrete policy action more. For 

example, Urban Planning Act refers to the 

control of green area and protects to encroach 

other areas by using law to control area. The 

mentioned concepts did not use this process. 

Moreover, the local authorities who get the 

policy for practical implement need to participate 

in really management process and drive up the 

policy from the bottom to link the government 

agencies on top for same understanding in 

concept or policy to practice and not confuse of 

all parties. Although some concepts, such as 

Low Carbon municipality project, were featured 

on local authorities and regarded as successful 

to a certain extent, this project uses the tool of 

area-base as urban planning law to control; this 

project will be more succeed. 
 

Table 1 The responsible organizations of the 

urban environmental sustainability in 

Thailand Policy  
Urban 

Sustainability and 

Urban 

Environmental 

Thailand Policy 

Plan 8 

1997-

2001 

Plan 9 

2002-

2006 

Plan 10 

2007- 

2011 

Plan 11 

2012-

2016 

Livable cities:  

- Healthy city 

 

- Good Environment 

- Safety 

 

MOPH2, 

DPH3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
2 Ministry of Public Health 
3 
Department of Health 
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Urban 

Sustainability and 

Urban 

Environmental 

Thailand Policy 

Plan 8 

1997-

2001 

Plan 9 

2002-

2006 

Plan 10 

2007- 

2011 

Plan 11 

2012-

2016 

- The community 

livable and praise 

virtue project 

- the livable 

municipality 

sustainability project 

 

DPT4 

 

 

 

 

 

 

ONEP5, 

NMT6 

 

 

 

 

ONEP, 

NMT 

Low carbon city 

- Low carbon 

municipality  

    

NMT, 

ONEP 

 

Smart Growth*     

Eco-city 

- Eco-industrial town 

    

MIT7, 

IEAT8 

* Have not been specified in Thailand Policy but applied in 

Urban Planning Act 2015 
 

Conclusion  

Thailand that will be the urban 

environmental sustainability as concrete policy 

action should start the integration work of all 

agencies to involve for movement and drive up 

the policy. The important thing is to use the tool 

of urban planning for area-base management, 

especially urban law which is obviously to control 

area and the participation of local authorities in 

the name of practical person who plays a role of 

process management project. These mechanisms 

can lead to the urban environmental sustainability 

as the concrete policy action and to be the under 

of sustainable development framework.  

 

 

                                                           
4
 Department of Publics work and town and country planning 

5
 Office of Natural Resources and Environmental Policy and Planning 

6
The national municipal League of Thailand 

7
Ministry of Industry Thailand 

8
Industrial Estate Authority of Thailand 
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Cluster analysis of the eco-city concept 
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Abstract 

Eco-city concept by Eco-City EU project Vienna, June, 2002. It consists of 25 components and 

terming that many organizations have applied to develop the city and maintain the environmental 

balance. Although some components have been applied to the different contexts and cities, it also results 

in various aspects of the role of eco-city. Those organizations that applied element share expected to 

cover the form of concept, definition, and the application of the city which will be developed to highlight 

the coexistence of society that minimizing environmental disturbance and rebalancing natural resource 

systems. This study aimed to examine the relationship in the eco-city which the authors need to know 

various levels and coherent of relationship. Arrangement conceptual process systems and analysis of 

qualified Matrix can translate the information matched into linear data that shows the relationship by the 

controlled variables accordance with the 25seriesof components, coupled with relations between vertical 

and horizontal matching variables. It is configured by the relevant weight and similar meaning within the 

definition. Analyzing and matching score based primarily relevant to the system, together with 

questionnaires evaluated by the specialists and those who have knowledge of urban and regional 

planning which demonstrated and evaluated by SPSS to correlation analysis. By using Cluster Analysis,     

it can be divided into 3 groups. The largest group consists of 11 sets of elements. The concept of short 

distances has the most relation with other components. This can explain the importance of concept to be 

developed in order to main strategic issues in city development and drive other concepts effectively. 

Overall, the Eco-city is not limited just only by nature and environment, but also covered by physical, 

social, and economic aspects, including the integrated relationship that can be separated. That concept 

can be applied in city with the needs of relations system promoting one another and provides 

opportunities for sustainable development. 
 

Key word: Eco-city concept, Cluster analysis 
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The Curriculum Development for Developing 

the Thai Language Creativity of the 4th-6th Grade Students 

by Torrance’s Future Problem Solving  Model. 
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Abstract 

Regarding curriculum development for developing Thai language creativity of 4th-6th grade 

students according to Torrance’s Future Problem Solving Model, The sample group consisted of 40 4th-6th 

grade students of Donklangnukulwit school, MahaSarakham Primary Education Service Area Office 3. Data 

collection done using was done by using 6 Learning Management Plan; each plan was 3 hours long, which 

made a total of 18 hours, as well as a curriculum evaluation document. Study results discovered that... 

The suitability of the curriculum’s documents was at a very good level, and the suitability of the 

curriculum’s media and learning area was at the highest level, with x  = 4.80 with a standard deviation of 

0.16. Evaluation results of study management plans discovered that the suitability was at a very good 

level, with x  = 4.84 for all plans, with a standard deviation of 0.16. And The Thai language creativity of 

students found that the overall score was 74.26% with a standard deviation of 0.26.  
 

Key Words: The Curriculum development, The Thai language creativity, Torrance’s Future Problem Solving Model 
 

Introduction 

Creativity is the intellectual competence 

to think in different ways. It is also known as 

divergent thinking or lateral thinking to develop 

new different concepts to solve the problems. 

Creativity is characterized by thinking with fluency, 

flexibility, elaboration, and intuitiveness. Primarily, 

creativity enables human to seek innovative ways 

of living and solving the problems appropriately 

in the globalization era. It also provides the 

physical and intellectual development of children 

by allowing them to explore, investigate, and 

experiment for new knowledge. Human activities 

and problems are more likely to be fulfilled by 

the creativity rather than the use of traditional 

ways of implementations. 

In line with the study conducted by the 

Office of Educational Council (2007), children’s 

creativity is gradually raised until they are 

approximately 10 years in which development of 

children’s creativity is obviously reduced as a 

result of school environment, strict rules, social 

norms raising the success and insulting the failure, 

familiarity with their usual lifestyles, and increasing 

ages. These factors cause children’s anxieties 

of being punished in which limited their 

independence, and eagerness and finally reduced 

their creativity’s development. Thus, the 

development of creativity of 4th – 6th grade 

students is very important. 

The Act of National Education 1999 

(Edited in 2002) prescribes the standards of quality 
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assurance of educational institution. The students 

are specified by the 4th of standard of the Act 

that “students are competent in thinking, 

analyzing, synthesizing, and have the critical 

thinking, creativity, deliberation, and vision. The 

improvement of students, creativity should be 

facilitated in order that students become able to 

solve problems and develop different things 

creatively. These abilities are fundamental for 

students to live happily in the 21st century. 

Torrance believed the purpose of the 

educational to student knowacception thinking’s 

another peoples can thinking, acting helps to 

another development of mostly creative. It’s 

important to lived in day lies life. The student 

must research method to used the Knowledge 

improved problems in 1974 designed the model 

of thinking in the future. 

“Curriculum” is considered crucial in 

formulating the learning standards to ensure that 

students will gain the quality education and 

achieve the learning objectives or goals. The 

curriculum clarifies what students should learn, 

how many contents there are, which skills students 

should practice and how students are strengthened 

in their bodies, minds, social relationships, and 

intelligences. It consistsprinciples, goals, structures, 

contents, material usage, learning activities, and 

learning assessment. 

Donklangnukulwit School, Mahasarakham 

Province, is one of the small educational 

opportunity expansion schools which conducted 

the Self Assessment Report (SAR) of its educational 

management in 2013 and 2014. The report 

founded that students’ creativity has been 

appraised as moderate for 3 years in accordance 

with the assessment of students’ thinking. The 

researcher also analyzed the students from their 

studying results, behavioral observation, as well 

as interviewing the teachers and founded that 

students’ learning behaviors and capabilities 

were diverse but most of them lacked the skills 

of analytic, synthetic, and creative thinking.  

Students always held traditional ways of thinking, 

and performing they had done ever before. 

Mahasarakham Primary Education Service Area 

Office 3 (2014) also assessed writing abilities of 

grade4-6 students of this school and founded 

that students’ writing abilities were only moderate. 

Hence, the school issued the guidelines to 

enhance learning achievement, thinking ability 

and ability to use Thai language in order that 

students become knowledgeable, clever, good, 

and happy.  

Pursuant to the mentioned problems 

and needs, the researcher intended to develop 

the curriculum to improve Thai language creativity 

of grade 4 -6 students, based on Torrance’s future 

problem solving model. This paradigm consisted 

of 6 stages. The curriculum development of this 

research was underlined by the curriculum 

development framework proposed by Sittipol 

Art-in, which aims to systematically develop the 

curriculum documents to implement in improving 

students’ creativity in Thai language.   
 

Objectives of the study 

1. To develop curriculum for improving 

Thai language creativity of 4th -6th grade students 

by Torrance’s future problem solving model 

 2. To improve students’ Thai language 

creativity by Torrance’s future problem solving 

model 
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Methodology 

1. Target Group included 4th-6th grade students 

of Donklangnukulwit school, MahaSarakham 

Primary Education Service Area Office 3 that were 

in their first semester of the 2015 school year 

with creativity levels in levels of satisfaction and 

needing improvement. Selection was done from 

the evaluation of the results of creativity tests of 

40 individuals, which were divided into 12 4th 

graders, 17  5th graders, and 11 6th graders. 

2. Form of Research The form of research 

and development (R&D) was used. 

3. Variables used in research 

3.1 The independent variable was the 

curriculum for developing Thai language creativity 

according to Torrance’s future problem solving 

model. 

3.2  The dependent variable was the Thai 

language creativity of students 

4. The tools in the study consisted of    

1) Curriculum documents for the development 

of creativity of 4th-6th grade students according  

to Torrance’s future problem solving model,         

2)  6 Learning Management Planof 3 hours each, 

which totaled up to 18 hours, 3) creativity tests 

of 4th-6th grade students for testing; as for 

creativity testing of students for sample group 

selection for the study, testing consisted of 4 

subjective questions that measured creativity 

and covered areas of fluent, flexible, thorough, 

and initiative thinking, 4) a curriculum document 

evaluation form, 5) a study management plan 

evaluation form, and 6) a study observation form. 

The aforementioned tools had quality check 

methods according to IOC and the accuracy and 

suitability of tools were evaluated by 5 experts. 

 

5.  Data Collection 

5.1 Study basic information and use it to 

draft curriculum documents 

5.2  Evaluate curriculum documents before 

use; evaluation to be done by 5 experts 

5.3 Test curriculum usage with study observers 

evaluating the test run results  

5.4 Revise and develop the curriculum 

according to the suggestions of study observers 

and experts. After that the curriculum is to be 

used in the study management with the target 

group.  

5.5 Collect data from all teaching sessions 

according to plans outside of the normal teaching 

time, which were on Saturday the 6th, 13th, and 

20th of June 2015. Evaluation was done by the 

provided tools. The evaluators included 2 study 

observers. After that, data was collected from 

evaluators for use in results reflection to improve 

and develop the organization of learning activities 

in future occasions. 

5.6 After the organization of learning 

activities by all 6 plans, the researcher took the 

Thai language creativity scores of students for 

analysis and processed data for conclusion and 

discussion.  

5.7. Curriculum evaluation after use with 

the target group as well as the revision and 

development of the curriculum. 

6.  Data Analysis 

Data analysis was done by using the 

statistical values of the mean ( x ), standard 

deviation, and percentage, which were calculated 

through the use of a computer program.  
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Research Results Conclusion and  

Results Discussion 

1. Research Results Conclusion found that 

1)  curriculum development according to the 

ideas of Sitthipon Art-in resulted in the curriculum 

being suitable and able to be used for study 

management for creativity development of 

students. The suitability of the aspect of curriculum 

documents were in high levels while the suitability 

of the aspect of the curriculum’s media and 

learning sources was the highest with x  = 99.22%. 

Next down from that was the aspect of learning 

activities, and the aspect with the lowest value 

was that of the curriculum’s principles, objectives, 

and content, with x= 97.60%, 2) the development 

of Thai language creativity of students found 

that x  = 74.26% with  a standard deviation of 

0.26. After considering the scores of each plan, it 

was found that students developed increasing 

creativity in plan order, where plan 6 had the 

highest creativity score of x  = 79.38% and plan 

5 had the lowest creativity score of x= 65.18%. 

This can be displayed in a pictogram as follows… 

 

 

 

 

 

 

 

 

 

 

 

 

 

When analyses were separated by grade 

levels, it was found that 4th-6th grade students 

possessed similar scores where 5th graders had a 

score of x  = 74.71%, 6th graders a score of x  = 

74.37%, and 4th graders a score of x  = 73.52%.  
 

Discussion and Conclusions 

1. In the curriculum development for 

improving 4th -6th grade students’ Thai language 

creativity by Torrance’s problem solving model, 

the aspect of curriculum documents is the most 

appropriate because the curriculum documents 

were produced and developed systematically by 

the curriculum development stages of Sittipol 

Art-in (2013) : Analyzing the basic information of 

curriculum, natures and needs of students, 

materials and learning resources, as well as the 

school’s contexts, Formulating and drafting the 

goals, the structures, and the contents from the 

analyzed information, Having the experts check 

the accuracy and practicality so as to revise it, 

Piloting the curriculum with the experimental 

groups before implementing it in order to 

recognize conditions, problems, good points, and 

weak points of the curriculum and fulfill these 

gaps of it. This result conforms to Ornanong 

Niyomtham (2012) studying the curriculum 

development for broadening Lannna Tak 

Technology Rajamonkala University students’ 

qualification of compassion. This curriculum 

development consists of 4 stages: Studying the 

basic information, Developing the curriculum, 

Piloting it, and Measuring its effectiveness and 

revising the curriculum. These stages of curriculum 

development contribute to the effectiveness of 

curriculum according to the specified criteria. 
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Therefore, systematic process of 

curriculum development is essential to develop 

the curriculum for improving students’ Thai 

language creativity in this study. 

2.The development of Thai language 

creativity according to Torrance’s future problem 

solving model found that students possessed    

a mean creativity score that counted as 74.26% 

with a standard deviation of 0.26 where the 

creativity scores of studies from the 1st to the 6th 

study management plan increased in that order. 

The 6th study management plan consisted of     

a storytelling and an acting activity where 

students had the highest mean scores, in which 

creativity development of students were clearly 

seen. This reflected that Torrance’s future problem 

solving model, which was widely accepted in 

academic circles, had systematic learning steps 

that emphasized for learners to practice creative 

mutual problem solving with an emphasis on 

group processes as an opportunity for students 

to express their ideas more, have experience in 

facing problems, and practice problem solving in 

the present and in the future. Other than this, 

there were other factors such as 1) suitable 

study management plans and 2) students being 

able to learn mutually with group process, familiar 

friends, and knowing about cooperative problem 

solving, causing greater enthusiasm for learning. 

However it was observed that in the 5th study 

management plan that students had decreased 

creativity scores, but they were still higher than 

the scores in the 1st and 2nd plans. This may be 

from the plan’s content of writing a story from 

an image, in which students must display creative 

ideas through writing, which resulted in students 

that could not write correctly or dislike writing to 

be unable to relay their own thoughts out as 

much as they should, which caused scores to 

decrease. Thus, the content used for teaching 

was an important matter for creativity 

development of students. 

Furthermore, teachers count as individuals 

with important roles in the development of 

ideas for creativity by giving opportunities for 

students to face problems and find their own 

solutions with various learning activities and 

creating atmospheres in the classroom for 

students to feel free and not be controlled by 

strict disciplinary regulations or have their thoughts 

limited in frames, and should support each 

student to know how to solve problems 

independently. 
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Pedagogical implications  

1.  Evaluation of curriculum revealed 

that this curriculum is appropriate to improve 

students’ Thai language creativity. A teacher 
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should adapt the curriculum and develop good 

points in it.  

2.  Students’ Thai language creativity is 

improved considerably but their creativity scores 

are still low in some lessons. A teacher should 

adjust the contents or the learning activities to 

better conform how to improve creativity. 

3.  The administrators should pay attention 

to students’ improvement of creativity. They 

should support various innovations to continually 

develop students.  
 

Recommendations for further studies 

Teachers can adopt this curriculum to 

study for developing the curriculum that improve 

students’ creativity in other areas such as arts, 

music and dancing, science, mathematics, and so on.  
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Developing strategies and metrics of measurement model developed in Chiang Rai. 
การพัฒนากลยุทธและเกณฑช้ีวัดของวัดพัฒนาตัวอยางในจังหวัดเชียงราย 

 

Phramaha Padoungsak Sanyottithat* (พระมหาผดุงศักดิ์ เสสปฺุโญ) 
*สําเร็จการศึกษา หลักสูตรรัฐประศาสนศาสตรมหาบัณฑิต สาขารัฐประศาสนศาสตร 

คณะสังคมศาสตร  มหาวิทยาลยันอรท เชียงใหม 
 

Abstract 
This research The purpose is to study the concept and development process is an example in 

Chiang Rai. And to analyze strategic factors Create metrics to develop. And strategy management system 
standard The ministry has a different quality to the status of a state measure development and 
recommendations. The sample used in this study using a purposive sampling of 40 of a total of 30 
measurement data using a research tool is a questionnaire developed to measure samples in the province 
which include the public in governing the unaffiliated. The housing Publisher And the public housing The 
research found that Formed to promote the development of a sample to be measured with the 
management of the development model. Together with public and private sector Active participation in 
public events, networking, regional and international levels. 
 

Key Words : Development , strategy, Criteria to measure.  
 

บทคัดยอ 
การวิจัยครั้งน้ี มีวัตถุประสงคเพ่ือศึกษาแนวคิดและกระบวนการพัฒนาวัดตัวอยางในจังหวัดเชียงราย  และเพ่ือ

วิเคราะหปจจัยเชิงกลยุทธ สรางเกณฑช้ีวัดในการพัฒนา และกลยุทธการจัดการระบบมาตรฐาน ในคณะสงฆอยางมีคุณภาพท่ีมี
ความแตกตางกันดานช่ือวัด  สถานภาพวัด สภาพการพัฒนา และขอเสนอแนะ  กลุมตัวอยางท่ีใชในการวิจัยไดมาโดยใชวิธีการ
สุมแบบเจาะจง จํานวน 40 รูป จากจํานวนวัดท้ังหมด 30 วัด การเก็บขอมูลใชเครื่องมือในการวิจัยเปนแบบสอบถาม
กระบวนการพัฒนาวัดตัวอยางในจังหวัดเชียงรายซ่ึงประกอบดวยดานสาธารณูปการ ดานปกครอง ดานศาสนศึกษา ดาน
การศึกษาสงเคราะห ดานการเผยแพร  และดานการสาธารณสงเคราะห ผลการวิจัยพบวา รูปแบบการสงเสริม
กระบวนการพัฒนาวัดตัวอยางจะตองใหวัดมีสวนรวม บริหารจัดการ รูปแบบการพัฒนา รวมกับภาครัฐและเอกชน มีบทบาท
ในการเขารวมกิจกรรมสาธารณะเครือขายระดับภาคและระดับสากล 
 

คําสําคัญ : การพัฒนา, กลยุทธ, เกณฑการช้ีวัด 
 

บทนํา 
พระพุทธศาสนาท่ีนับถือในประเทศไทยเปน

นิกายมหายาน พอราชวงศพระรวงมีอํานาจสมัยสุโขทัย ได
นิมนตพระสงฆจากลังกาซ่ึงเปนนิกายหีนยาน ประกาศ
ศาสนาท่ีกรุงสุโขทัย นิกายมหายานท่ีมีอยูกอน ก็คอยๆ 
เสื่อมไปและสูญไปในท่ีสุด นิกายหีนยานเจริญรุงเรืองและ
คนไทยไดนับถือพระพุทธศาสนานิกายน้ีมาจนกระท้ัง
ปจจุบัน นิกายมหายานกลับเขาสูประเทศไทย เมื่อชาวจีน 

ชาวญวณ เขามาอยูเมือง ไทย มีพระจีน วัดจีน พระญวน 
วัดญวนซ่ึงนับถือพระพุทธศาสนานิกายมหายาน อยางท่ี
ปรากฏอยูในบัดน้ี เชน วัดเลงเนยยี่ (วัดมังกรกมลาวาส) 
วัดญวณสะพานขาว (วัดสมณานัมบริหาร) เปนตน        
ในรัชกาลท่ี 3 เกิดนิกายสงฆใหมท่ีเรียกวา ธรรมยุตินิกาย 
พระสงฆคณะเดิมเรียกวา มหานิกาย 

พระพุทธศาสนาเขามาสูดินแดนประเทศไทย 
เมื่อประมาณ พ.ศ. 236 สมัยเดียวกันกับประเทศลังกา 
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ดวยการสงพระสมณทูตไปเผยแผพระพุทธศาสนาใน
ประเทศตางๆ 9 สาย โดยการอุปถัมภของพระเจาอโศก
มหาราช กษัตริยอินเดีย ในขณะน้ันประเทศไทยรวมอยูใน
ดินแดนท่ีเรียกวาสุวรรณภูมิ ซ่ึงมีขอบเขตกวางขวาง       
มีประเทศรวมกันอยู ในดินแดนสวนน้ีไมนอยกวา 7 
ประเทศ ไดแก ไทย พมา ศรีลังกา ญวน กัมพูชา ลาว 
มาเลเซีย ซ่ึงสันนิษฐานวามีใจกลางอยูท่ีจังหวัดนครปฐม
ของไทย เน่ืองจากไดพบโบราณวัตถุท่ีสําคัญ เชนพระปฐม
เจดีย และรูปธรรมจักรกวางหมอบเปนหลักฐานสําคัญ   
แตพมาก็สันนิษฐานวามีในกลางอยูท่ีเมืองสะเทิม ภาคใต
ของพมา พระพุทธศาสนาเขามาสูสุวรรณภูมิในยุคน้ี     
นําโดยพระโสณะและพระอุตตระ พระเถระชาวอินเดีย 
เดินทางมาเผยแผพุทธศาสนาในแถบน้ี จนเจริญรุงเรืองมา
ตามลําดับ 

วัดมีบทบาทท่ีสําคัญเปนอยางยิ่งตอสังคมไทย
แทบทุกดานในอดีตท่ีผานมาน้ันวัดจัดวาเปนสถาบันหลัก
ของชุมชน และเปนศูนยกลางของการทํากิจกรรมตางๆ 

การกําหนดพัฒนากลยุทธจะตองคํานึงถึง
องคประกอบ 3 ประการ 1. ความมุงหมาย หรือจุดมุงหมาย
ของของกลยุทธน้ัน 2. ความเขาใจสภาพแวดลอม  ท้ัง
ภายในและภายนอกของวัด  3. การใชความคิดริเริ่ม
สรางสรรค ในกลยุทธน้ัน การดําเนินการให  มีความ
รวมมือการจัดกิจกรรมท่ีวัดสามารถดําเนินการไดจะตองมี
การทําแผนกลยุทธของวัด 1. จัดตั้งคณะทํางานจัดทําแผน
กลยุทธ 2. ให  ความรู ความเขาใจ และสรางความ
ตระหนักในความสําคัญของแผนกลยุทธ 3. จัดทําหรือ
ทบทวนปรับปรุงขอมูลสารสนเทศเก่ียวกับสภาพแวดลอม
ของวัด 4. ศึกษา หรือทบทวนภาพรวมของวัดท่ีกําหนดไว 
 ในวัดพัฒนาตัวอยางวิเคราะหสภาพแวดลอมภายในท่ี
เปนจุดแข็งและจุดออน และวิเคราะหสภาพแวดลอม
ภายนอกท่ีเปนโอกาส และอุปสรรค ตอการพัฒนาวัด     
5. ประเมินสถานภาพของวัด โดยประเมินความรุนแรงของ
ผลกระทบจากสภาพแวดลอมในและภายนอก 6. จัดวาง
ทิศทางของวัด โดยกําหนดกลยุทธ และเปาประสงคของวัด 
7. กําหนดกลยุทธระดับวัด ระดับแผนงาน ระดับโครงการ 
8. ตรวจสอบ ทบทวน และปรับปรุงแผนกลยุทธ 9. นําแผน 
กลยุทธ ไปจัดทําแผนงบประมาณแบบเนนการพัฒนาแลว
นําผลการประเมินสภาพภายนอกและภายใน ทุกดาน ทุก

ประเด็น ตัวช้ีวัดของแต  ละดานมาหาคะแนนเฉลี่ย 
การสํ า รวจตรวจสอบสภาพภายในองค ก า รและ
สภาพแวดลอมภายนอก เปนสวนหน่ึงของกระบวนการ
วางแผน เพ่ือใหแผนน้ันไดใชประโยชนจากสิ่งท่ีมีอยูและ
แกปญหาท่ีไมพึงประสงค โดยอาศัยท้ังปจจัยจากภายใน
และภายนอกมาเปนฐานคิดสําหรับกําหนดแผนงาน 

เกณฑ ช้ี วัดเปนเครื่องมือในการ ท่ีจะนํามา
บริหารงานและเปนกลไกลในการจะนําไปบริหารจัดการใน
การพัฒนาวัดใหสามารถท่ีจะทราบถึงขอเท็จจริงหรือ
ปญหาตางๆ ท่ีเกิดข้ึนในวัด ซ่ึงอาจจะนําไปสูความ
ลมเหลวของการดําเนินงานได ในการดําเนินงานกิจกรรม
ตางๆ ภายในวัดจึงจําเปนจะตองมีการกําหนดตัวช้ีวัดให
ชัดเจน เพ่ือติดตามประเมินผลการปฏิบัติงานของผูท่ี
เก่ียวของและผลท่ีไดจากการดําเนินงานเปนระยะๆ ซึ่งจะ
ทําใหสามารถแกไขปญหาไดทันตอเหตุการณหรือใชผล
การประเมินท่ีผานมาเปนแนวทางในการวางแผนการ
ปฏิบัติงานใหดียิ่งข้ึน ผูดูแลเจาอาวาสมีบทบาทในการดูแล
วัด (พระธรรมวโรดม, 2539) พระพุทธศาสนาจะเจริญก็
เพราะความเลื่อมใสของประชาชน เจาอาวาสยอมเปนตัว
จักรสําคัญในความเจริญของพระพุทธศาสนา ดังน้ันการ
พัฒนาวัดใหเปนศูนยกลางของชุมชน เจาอาวาสจะตอง
เปนบุคคลท่ีประชาชนเคารพนับถือ เปนท่ีศรัทธาของ
ประชาชนตามพระราชบัญญัติคณะสงฆ พ.ศ.2505 และ
แกไขเพ่ิมเติมโดยพระราชบัญญัติคณะสงฆ (ฉบับท่ี 2) 
พ.ศ. 2535 ไดบัญญัติหนาท่ีของเจาอาวาสในมาตราท่ี 37 
และอํานาจของเจาอาวาสในมาตราท่ี 38 

ดานวัฒนธรรม วิถีชีวิตของคนไทยไดผูกพัน
ประสานกลมกลืนกับหลักความเช่ือและหลักปฏิบัติใน
พระพุทธศาสนา ตลอดเวลายาวนาน วัดเปนศูนยกลาง
การศึกษาของสังคมไทย เปนแหลงคําสั่งสอนการฝกอบรม 
กิจกรรมใหญท่ีมีความสําคัญของรัฐก็ดี ของชุมชนก็ดี จะมี
สวนประกอบดวยพระพุทธศาสนาเปนพิธีการเพ่ือเนนย้ํา
ความสําคัญและเสริมคุณคาทางจิตใจ 

ดานภาษา  ภาษาไทยมีถอยคําสวนใหญมาจาก
ภาษาบาลีและภาษาสันสกฤต โดยคําบาลีมาจาก
พระพุทธศาสนานิกายเถรวาทโดยตรง สวนคําสันสกฤตมา
จากพระพุทธศาสนานิกายมหายานและศาสนาพราหมณ 
อยางไรก็ตาม พระพุทธศาสนาก็เปนท่ีมาของความเจริญ
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งอกงาม ตัวอยางคําท่ีใชโดยท่ัวไป เชน คําวา บุตร ภรรยา 
สามี อาจารย การศึกษา เกษตร มหาวิทยาลัย เปนตน 

วรรณกรรมไทยส วนใหญ ก็มาจาก คัมภี ร
พระพุทธศาสนา กวีนิพนธ และวรรณคดีท่ีเปนมรดกสืบ
ทอดมาก็เปนเรื่องของพระพุทธศาสนาโดยตรงบาง และ
อิทธิพลโดยออมบาง เชน ไตรภูมิพระรวง ปฐมสมโพธิกถา 
มหาชาติคําหลวง ปุณโณวาทคําฉันท เปนตน แมแตใน
ว ร ร ณ ก ร ร ม ป จ จุ บั น จ ะ สั ง เ ก ต ไ ด ว า มี ค ติ ท า ง
พระพุทธศาสนาอยูดวย เชน ในเรื่องการทําดีไดดี ทําช่ัวได
ช่ัว ความกตัญูกตเวที ฯลฯ 

วัดจึงเปนศูนยรวมประชาชนและมีบทบาท ดังน้ี 
1) เปนสถานศึกษา  สําหรับชาวบานจะสงบุตร

มารับการ ฝกอบรม ทางศีลธรรมและเลาเรียนวิชาการตางๆ 
2) เปนสถานสงเคราะห บุตรหลานของชาวบาน

ท่ียากจน ไดมา อยูอาศัยเลี้ยงชีวิตและศึกษาเลาเรียน 
ตลอดจนผูใหญท่ียากจนมาอาศัยเลี้ยงชีพ 

3) เปนสถานพยาบาล รักษาคนเจ็บปวยตาม
แผนโบราณ 

4) เปนท่ีพักคนเดินทาง 
5) เปนสโมสรท่ีชาวบานพบปะสังสรรค และ

พักผอนหยอนใจ 
6) เปนสถานท่ีบันเทิง ท่ีจัดงานเทศกาลและ

มหรสพตางๆ สําหรับชาวบาน 
7) เปนท่ีไกลเกลี่ยขอพิพาท คือ พระสงฆเปนท่ี

ปรึกษา แกปญหา ชีวิตครอบครัวและความทุกขตางๆ 
8) เปนศูนยกลางศิลปะและวัฒนธรรม วัดเปนท่ี

รวมศิลปกรรมตางๆ ของชาติ ซึ่งเปนเสมือนพิพิธภัณฑ 
9) เปนคลังพัสดุ สําหรับเก็บของใชตาง ๆ ท่ี

ชาวบานไดใชรวมกัน เมื่อมีงานวัดหรือยืมไปใชเมื่อตนมี
งานบาน 

10) เปนศูนยกลางการบริหารหรือการปกครอง 
ท่ีกํานันหรือผูใหญ-บาน  จะเรียกลูกบานมาประชุม เพ่ือ
บอกแจงกิจกรรมตางๆ 

11) เปนท่ีประกอบพิธีกรรมหรือใหบริการดาน
พิธีกรรม อันเปนเรื่อง ผูกพันกับชีวิตของทุกคน 
ในระยะตางๆ ของชีวิต    

ปจจุบันประเทศไทยมีวัดท่ัวประเทศประมาณ
สามหมื่นกวาวัดเปนวัดพระอารามหลวง วัดหลวง วัดราษฎร 

สํานักสงฆ และวัดราง วัดท้ังหลายเหลาน้ีมีพระสงฆเปน
ผูบริหารตามพระราชบัญญัติคณะสงฆ  2505 โดยมี
หนวยงานท่ีเก่ียวของเขามาดูแล และชวยเหลือดานการ
บริหารตางๆ  กรมศาสนา กระทรวงศึกษาธิการ สํานักงาน
พระพุทธศาสนาแหงชาติ สํานักนายกรัฐมนตรี กรม
ศิลปกร (ดูแลดานโบราณสถานโบราณวัตถุ) และมหาเถร
สมาคมเปนผูดูแลเรื่องการปกครอง การเผยแผการศึกษา 
การสาธารณูปการ และการกุศลสงเคราะห ตามภาระงาน 
ขณะเดียวกันปจจุบันไดมีการเปลี่ยนแปลงดานตาง ๆ เชน 
เศรษฐกิจ สังคม และการเมือง ท่ีหลากหลายตามบริบท
ของสภาพสิ่งแวดลอมท่ัวไป ซ่ึงกรมศาสนาหรือกองพุทธ
สถานไดคํานึงถึงการเปลี่ยนแปลงของสังคม การศึกษา 
ศิลปวัฒนธรรม และสิ่งแวดลอม จึงจัดใหมีการคัดเลือกวัด
พัฒนาตัวอยางวัดพัฒนาตัวอยางท่ีมีผลงานดีเดน และ
อุทยานการศึกษาภายในวัด โดยท่ีวัดแตแหงมีทําเลท่ีตั้ง
แตกตางกัน ผูบริหารวัด (เจาอาวาส มัคทายก กรรมการ
วัด) ตางก็มีศักยภาพท่ีแตกตางกันไป สงผลใหรายรับ
ร ายจ า ยมี ค ว ามแตกต า ง กั น ไ ปด วย  ท้ั งท า งด า น
สาธารณูปโภค สาธารณูปการ (การสราง-บํารุงรักษา) ทํา
ใหมีสงผลกระทบตอคาใชจายการศึกษาของพระภิกษุ
สามเณร และเด็กวัด (ถามี) จะทําอยางไรเพ่ือใหไดมาซ่ึง
ความพรอมในการบริหารจัดการอยางเปนรูปธรรม การ
ทํานุบํารุงวัดจากพุทธศาสนิกชนท้ังในถ่ินท่ีตั้งและตางถ่ิน
เปนอยางไร ปจจุบันในจังหวัดเชียงรายมีวัดพัฒนาตัวอยาง
อยู จํานวน 30 วัด จากวัดซ่ึงไดรับการพัฒนามาอยาง
ตอเน่ือง จนถึงป พ.ศ. ถึงปจจุบัน จังหวัดเชียงรายยังไมได
รับการพิจารณาวัดพัฒนาตัวอยาง และวัดพัฒนาตัวอยาง
ดีเดนเพ่ิมข้ึน  โดยในปจจุบันวัดในจังหวัดเชียงรายจํานวน
หลายวัดท่ีมีการพัฒนาจนเปนวัดทองเท่ียวและสถานให
ความรูแกประชาชนมากมายแตกลับไมรับการพิจารณาให
เปนวัดพัฒนาตัวอยาง แตในทางกลับกันวัดจํานวนไมนอย
ในจังหวัดเชียงรายท่ีไมไดพัฒนาตนเองใหดีข้ึน ดังน้ันคณะ
ผูวัยจึงจึงไดจัดทําโครงการวิจัย เรื่อง การพัฒนากลยุทธ
และเกณฑช้ีวัดของวัดพัฒนาตัวอยางในจังหวัดเชียงราย
ข้ึนเพ่ือศึกษาการพัฒนากลยุทธและเกณฑการช้ีวัดของวัด
พัฒนาตัวอยางในจังหวัดเชียงราย 

ผูวิจัยสนใจท่ีจะศึกษาบทบาทหนาท่ีของตนใน
การบริหารพัฒนาวัด มีความรูใหมากข้ึน เขาใจปญหาและ
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อุปสรรคในการพัฒนา เพ่ือนําใหวัดเปนวัดพัฒนาตัวอยาง
ท่ียั่งยืน พระสังฆาธิการในวัดพัฒนาตัวอยางในเขตการ
ปกครองคณะสงฆจังหวัดเชียงราย บทบาทการบริหาร
งานวัดพัฒนาตัวอยางในเขตการปกครองคณะสงฆจังหวัด
เชียงราย เพ่ือเปนขอมูลในการวางแผนและพัฒนาวัด ให
เจริญรุงเรืองมั่นอยูสืบไปสูรุนลูกรุนหลาน 
 

วัตถุประสงคการวิจัย 
1. เพ่ือศึกษาแนวคิดและกระบวนการพัฒนาวัด

ตัวอยางในจังหวัดเชียงราย 
2. เพ่ือศึกษาวิเคราะหปจจัยเชิงกลยุทธ และ

สรางเกณฑ ช้ี วัดในการพัฒนาวัดตัวอยางในจังหวัด
เชียงราย 

3. เพ่ือเสนอกลยุทธการจัดการระบบมาตรฐาน
ของการเปนวัดพัฒนาตัวอยาง อยางตอเน่ืองและยั่งยืน 
 

วิธีการวิจัย 
ทบทวนวรรณกรรมท่ีเก่ียวของเพ่ือสรางกรอบ

แนวคิดการศึกษาวิจัย และสังเคราะหงานวิจัยท่ีเก่ียวของ
โดยวิธีการปริทัศนแบบพรรณนาและบรรยายสรุป โดยการ
สืบคนงานวิจัยประเภทบทความ วิทยานิพนธ โดยเสนอ
เปนกรอบแนวคิดทางการพัฒนากลยุทธและเกณฑช้ีวัดวัด
ตัวอยาง วัดในฐานะองคกรชุมชนประเภทหน่ึงซ่ึงมี
ปฏิสัมพันธกับประชาชนหรือชุมชนในเขตพ้ืนท่ีวัดและ
บริเวณใกลเคียงมากกวาองคกรชุมชนวัดควรจะมีบทบาท
ในการทําหนาท่ีและมีกิจกรรม โดยเจาอาวาสและ
คณะกรรมการของวัดจะตองมีระบบการบริหารจัดการวัด
ท่ีทันสมัย มีการนําระบบเทคโนโลยีสารสนเทศมาใชในการ
จัดเก็บขอมูลตางๆ ข้ันตอนการดําเนินการ 1. ข้ันการ
เตรียมการ การเตรียมตนเอง ทีมงาน และสวนอ่ืน ๆ ท่ี
เก่ียวของ 2. ข้ันดําเนินการ การวิเคราะหตนเอง การสราง
ความเขาใจ การระดมการมีสวนรวมจากทุกภาคสวน การ
จัดทําแผนการดําเนินการ และการดําเนินการตามแผน   
3. ข้ันประเมินผล การประเมินผลดวยตนเอง และโดย
คณะกรรมการหรือบุคคลภายนอก 4. ข้ันประกาศผล      
/ยกยองเชิดชูเกียรติ เชน การประกาศผลของสํานักงาน
พระพุทธศาสนาแหงชาติ 5. ช้ันขยายผล เชน การสราง
เครือขายการเรียนรู การศึกษาวิจัยครั้งน้ีเปนการศึกษาเชิง
ปฏิบัติการเพ่ือมุงเนนการพัฒนาการมีสวนรวมโดยการ

สงเสริมการพัฒนา การเขารวมกิจกรรม จัดนิทรรศการให
ความรู  มีทักษะในการพัฒนาอยางมีระบบ โดยการ
สนับสนุนจากผู ท่ีเ ก่ียวของ แกนนําทองถ่ิน หนวยงาน
ภาครัฐและเอกชน 

กรอบแนวคิดการวิจัยการพัฒนากลยุทธและช้ี
วัดในดานสาธารณูปการ ดานการปกครอง ดานการศาสน
ศึกษา ดานการศึกษาสงเคราะห ดานการเผยแผ และดาน
การสาธารณสงเคราะห ปจจัยท่ีจะพัฒนาสูวัตตัวอยาง        

กลุมเปาหมาย 
การศึกษาวิจัยในครั้งน้ี คือ วัดพัฒนาตัวอยางใน

จังหวัดเชียงราย จํานวน 30 วัดโดยกลุมตัวอยางวัดพัฒนา
ตัวอยางในจังหวัดเชียงราย จํานวน 15 วัด ไดมาจากการ
สุมดวยวิธีการสุมแบบเจาะจง (Purposive Sampling) 
อีก 15 วัดในจังหวัดเชียงราย ป พ.ศ. 2558 คัดเลือกโดย
วิธีการการแบบเจาะจง 

1. บุคลากรหรือผูท่ีเก่ียวของ ประกอบดวย ผูนํา
ทองถ่ิน จํานวน 2 คน องคการบริหารสวนทองถ่ิน 2 คน 
พระสงฆ 6 รูป รวมท้ังสิ้น 10 รูป/คน 

2. วัด จํานวน 30 วัดโดยกลุมตัวอยางวัดพัฒนา
ตัวอยางในจังหวัดเชียงราย จํานวน 15 วัด ไดมาจากการ
สุมดวยวิธีการสุมแบบเจาะจง (Purposive Sampling) 
อีก 15 วัดในจังหวัดเชียงราย 

3. แกนนําชุมชน ไดแก ภาคเอกชน จํานวน 3 
คน ผูปกครองทองถ่ิน 2 คน คณะกรรมการวัด จํานวน 3 
คน ผูท่ีเก่ียวของ จํานวน 2 คน 

4. ผูประสานงาน ไดแก ประธานชุมชน จํานวน 
1 คน ประธานแมบาน จํานวน 1 คน และตัวแทนองคกร
สวนทองถ่ิน 1 คน 

ระยะเวลาท่ีใชในการเก็บขอมูลอยูในระหวาง 
วันท่ี 1 กุมภาพันธ ถึง 30 กุมภาพันธ 2558 
 

เคร่ืองมือท่ีใชในการศึกษาวิจัย  
การวิเคราะหขอมูลจากการแจกแบบสอบถาม 

เครื่องมือท่ีใชในการวิจัยเปนการใชสถิติ  เครื่องมือท่ีใชใน
การวิจัยเปนการวิเคราะหเน้ือหา ดานสาธารณูปการ ดาน
ปกครอง ดานศาสนศึกษา ดานการศึกษาสงเคราะห ดาน
ก า ร เ ผ ยแพร  แ ล ะด า นก า ร ส า ธ า รณส ง เ ค ร า ะ ห 
แบบสอบถาม ประกอบดวย 
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ตอนท่ี 1 ขอมูลสวนตัว 
ตอนท่ี 2 สถานภาพวัด 
ตอนท่ี 3 สภาพการพัฒนา 
ตอนท่ี 4 ขอเสนอแนะ 
การศึกษาวิจัยในครั้งน้ีไดนํา SWOT มาใชในการ

ปฏิบัติงานตามรูปแบบของ เดมมิ่ง (Deming Cycle) 
ประกอบดวย 4 ข้ันตอน ดังน้ี 

S (Strengths) ศึกษาแข็งในดานความรูความ
เขาใจบทบาทของพระสงฆซ่ึงเปนกลุมเล็กท่ีมีการจัดเก็บ
ขอมูลนํามาประเมินผล ผูมีสวนเก่ียวของ 2 คน แกนนํา
ทองถ่ิน 2 คน พระสงฆ 4 รูป จัดกลุมยอยในการสนทนา
สภาพปญหาท่ีเกิดข้ึนในพ้ืนท่ีจากการประเมินเชิงปริมาณ
ดวยแบบสอบถาม นํามาเปนขอมูลในการแกไขปญหาให
ตรงกับความตองการของกลุมเปาหมาย 

W (Weanesses) การหาจุดดอยท่ีไดกําหนดไว 
ดังน้ี 1. รวบรวมความคิดรวมกันของผูท่ีเก่ียวของ แกนนํา
ชุมชนและพระสงฆ ในบทบาทการพัฒนาวัดอยางยังยื่น  
2. ดานการขับเคลื่อนและกระบวนการทํางานของการ
รวมกลุมยอย 3. ดานการสงเสริมและพัฒนาใหคณะ
พระสงฆมีสวนรวมในการพัฒนาวัดตัวอยาง  

O (Opportunities) โอกาสการรวบรวมขอมูล
ทุกดานซ่ึงมีคณะสงฆจังหวัดเชียงรายใหการสนับสนุน
ตลอดจนปญหาและอุปสรรค ท่ีเกิดข้ึนในการลงพ้ืนท่ี 
ติดตาม   

T (Threats) อุปสรรคทางสภาพแวดลอมนํา
ผลงานท่ีไดจากการดําเนินการตามแผนมาปรับปรุง แกไข 
การสงเสริมบทบาทของพระสงฆในการพัฒนาโดยเนนการ
มีสวนรวม การพัฒนาสังคมและชุมชนรอบๆ วัด 

การวิเคราะหขอมูล 
  1. สถิติเชิงบรรยายสําหรับขอมูลสวนตัวเชิง

ปริมาณนํามาวิเคราะหเปนรอยละ 
2. วิเคราะหเชิงเน้ือหาสําหรับขอมูลสถานภาพ

วัด สภาพการพัฒนาเชิงคุณภาพนํามาวิเคราะหเปน
คาเฉลี่ยและคาเบ่ียงเบนมาตรฐาน 
 

ผลการวิจัย 
1. ขอมูล ท่ัวไปของประชากรในการศึกษา

วิเคราะหขอมูลสวนตัวเบ้ืองตน วัดจํานวน 15  วัด คิดเปน
รอยละ 50  เจาอาวาส จํานวน 15  คน คิดเปนรอยละ 100 

2. ประเมินสถานภาพวัดในจังหวัดเชียงราย กลุม
ตัวอยางจะเปนวัดราษฎร และมีวัดพระอารมหลวงเพียง 3 
แหงเทาน้ัน 

3. สภาพการพัฒนาท่ีผูวิจัยไดนํามาเปนพ้ืนฐาน
ในการวิจัยในครั้งน้ี 

ดานสาธารณูปการ บริเวณวัด มีสิ่งตางๆ ท่ีจําเปน
และเหมาะสม สงเสริมสภาพความเปนรมณียสถานท่ี
ครบถวนทุกดานยกเวนการมุมหนังสือสงเสริมการอาน ปาย
เผยแพรขอมูลขาวสารท่ัวไป ยังไมชัดเจนหรือเรียบรอย การ
ปรับปรุง พัฒนา ดูแลรักษาสิ่งแวดลอมและภูมิทัศนภายใน
วัด ความสะอาด/ความมั่นคงแข็งแรงของอาคารเสนาสนะ
ตางๆ วัดมีสิ่งปลูกสราง และอาคารเสนาสนะ การบริหาร
จัดการและดูแลศาสนสมบัติของวัดอยูในระดับดี 

ดานการปกครอง มีการจัดทําระเบียบปฏิบัติ เพ่ือ
เปนแนวทางปฏิบัติสําหรับบุคลากรภายในวัดและผูมาทํา
กิจกรรมท่ีวัดมีระเบียบปฏิบัติกิจวัตรพระภิกษุสามเณร มี
การวางแผนการบริหารจัดการอยางเปนระบบจัดทําประวัติ
วัดไวเปนหลักฐาน การพัฒนาและสวัสดิการมีการวาง
แผนการดําเนินงานและโครงการพัฒนาวัดอยางตอเน่ือง 

ดานการศาสนศึกษาจัดสอนธรรมศึกษาใหแก
นักเรียน นักศึกษา ประชาชน ภายในวัด การสงเสริมการศา
สนศึกษาสงเสริมใหพระภิกษุสามเณรศึกษาพระปริยัติธรรม 

ดานการศึกษาสงเคราะห การจัดตั้งโรงเรียน ศูนย
อบรม ชมรมตาง ๆ ในวัดจัดตั้งศูนยเรียนรูศีลธรรม จัดตั้ง
ศูนยฝกอาชีพ การสงเสริมหรือสนับสนุนการศึกษา
สงเคราะหสงเสริม/สนับสนุนประชาชนในการสงเสริมอาชีพ
ตางๆ 

ดานการเผยแผ จัดกิจกรรมทางพระพุทธศาสนา 
เน่ืองในวันสําคัญทางพระพุทธศาสนา เชน วันมาฆะบูชา วัน
วิสาขะบูชา วันอาสาฬหะบูชา วันเขาพรรษา ทําบุญตักบาตร 
ปฏิบัติธรรม มีการจัดกิจกรรมเน่ืองในวันสําคัญของสถาบัน
พระมหากษัตริย พระภิกษุสามเณรของวัด ทําหนาท่ีอบรม
สงเสริมศีลธรรม เชน ตามโรงเรียน หนวยงานราชการ 
เอกชน หรือประชาชนตามหมูบานตางๆ 

ด านการสาธารณสงเคราะห  การให ความ
ชวยเหลือ/สงเคราะหดานตาง ๆ แกประชาชน ชวยเหลือ
ผูประสบภัย การมีสวนรวม/สนับสนุน ดานการสาธารณ
สงเคราะห การใหใชสถานท่ีวัดจัดกิจกรรมตาง ๆ การจัดตั้ง
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มูลนิธิ/กองทุนเพ่ือการกุศล การสรางเครือขาย/แนวรวม/
อาสาสมัคร/จิตอาสา เพ่ือดําเนินกิจกรรมตาง ๆ การมีสวน
รวมของประชาชน/สวนราชการเปนรูปธรรมในสังคมปจจุบัน 
 

อภิปรายและสรุปผลการวิจัย 
การศึกษาวิจัยเชิงพัฒนาโดยใชกระบวนการพัฒนา

คุณภาพ มีวัตถุเพ่ือศึกษาแนวคิดและกระบวนการพัฒนาวัด
ตัวอยาง และเพ่ือศึกษาวิเคราะหปจจัยเชิงกลยุทธ สราง
เกณฑช้ีวัดในการพัฒนาวัดตัวอยาง และเพ่ือเสนอกลยุทธ
การจัดการระบบมาตรฐานของการเปนวัดพัฒนาตัวอยาง 
อยางตอเน่ืองและยั่งยืนในจังหวัดเชียงราย ท่ีมีการรวมกลุม
เพ่ือดําเนินกิจกรรมรวมกันในทางท่ีไมเหมาะสมและ การ
เสริมสรางพัฒนาวัด ผูวิจัยขออภิปรายผลตามวัตถุประสงค 
ดังน้ี 

1. เพ่ือศึกษาแนวคิดและกระบวนการพัฒนาวัด
ตัวอยางท่ีนําเสนอแนวคิด และหลักการของการประเมินเพ่ือ
การพัฒนากลยุทธตามวัตถุประสงคอันเปนแนวทางในการ
พัฒนาสูเกณฑช้ีวัดโดยเนนข้ันตอนและกระบวนการ วิธีการ
และเครื่องมอืในการพัฒนา 

2. เพ่ือศึกษาวิเคราะหปจจัยเชิงกลยุทธ สราง
เกณฑช้ีวัดในการพัฒนาวัดตัวอยาง เปนกระบวนการสําคัญ
ในการทําใหประสบความสําเร็จตามวัตถุประสงคเชิง
พฤติกรรม เปาหมายเชิงปริมาณและคุณภาพกลยุทธท่ีมี
ความสัมพันธเช่ือมโยงกันอยางมีระบบ โดยมีรายละเอียด
และข้ันตอนปฏิบัติท่ีชัดเจน 

3. เพ่ือเสนอกลยุทธการจัดการระบบมาตรฐาน
ของการเปนวัดพัฒนาตัวอยาง วัดควรจะตองมีบทบาทใน
การทําหนาท่ี และกิจกรรมตางๆ  โดยเจาอาวาสและคณะ
กรรการวัดจะตองมีระบบการบริหารจัดการวัดท่ีทันสมัยมี
ความโปรงใส สามารถตรวจสอบได และเปดโอกาสใหชุมชน
มีสวนรวมในการบริหารจัดการวัด 

สรุปผลการวิจัย 
การศึกษาวิจัยในครั้งน้ี โดยคัดเลือกกลุมตัวอยาง

จากประชากรท้ังหมด เครื่องมือท่ีใชในการเก็บรวบรวม
ขอมูลแบบสังเคราะหวิจัย  เพ่ือพัฒนากลยุทธและเกณฑช้ี
วัดตัวอยาง โดยวิเคราะหตามคุณลักษณะ ขอมูลสวนตัว 
สถานภาพวัด และสภาพการพัฒนา พบจากงานวิจัยใชวิธี
พิจารณาจากตัวแปรหลักในการวิจัยแลวเพ่ือคนหาการ

พัฒนาวัดตัวอยางในจังหวัดเชียงราย จากน้ันสรุปเพ่ือเปน
ขอเสนอแนะสําหรับเปนแนวการพัฒนากลยุทธและเกณฑ
ช้ีวัดเปาหมายตามวัตถุประสงคท่ีกําหนดไว จากการให
ความรูแกเจาอาวาส การจัดเสริมกิจกรรมการมีสวนรวม
ของผูท่ีเก่ียวของ ความสนใจในกิจกรรมสังคม และการส
ริมสรางองคความรูภูมิปญญาทองถ่ินถายทอดใหกับ
พระสงฆสมาชิกและชุมชนใกลเคียง ผลลัพธของการ
ดําเนินการวิจัยเชิงปริมาณในการลงพ้ืนท่ีวัดกลุมเปาหมาย
จังหวัดเชียงราย เจาอาวาสมีความเขาใจในบทบาทของ
ตนเองในการขับเคลื่อนใหสอดคลองกับความตองการของ
ประชาชน  มีความกระตือรือรนในการท่ีจะศึกษาหา
ความรูในการสรางสรรค สังคม และสิ่งแวดลอมเกิดการ
เรียนรูภาคชุมชน มีความสามัคคีในหมูคณะ เปนประโยชน
ตอสังคม 
 

ขอเสนอแนะ 
1. พระสงฆการกอสรางและการบูรณปฏิสังขรณ 

ศาสนสถานภายในวัดมากเกินไป 
2. การสนับสนุนและสงเสริมเจาอาวาสใหมีการ

จัดการบริหารวัดในเชิงรุกอยางเหมาะสม 
3. สงเสริมใหประชาชน เยาวชน ไดรับการศึกษา 
4. เจาอาวาสจะตองมีบทบาทในการดูแลเอาใจใส 

และใหความสําคัญ ความสนใจการพัฒนาวัดใหมากข้ึน 
5. การสาธารณสงเคราะหนอกจากเปนการให

ความชวยเหลือประชาชน ผูยากไร และประสบภัย 
6. การทําใหแพรหลายในลักษณะติดแนน 

กระจายไปเชน เผยแผ ศาสนา เผยแผธรรม องคการเผยแผ 
7. การปกครองของคณะสงฆไทย เปนการ

ปกครองในระบอบประชาธิปไตย 
ขอเสนอแนะสําหรับการวิจัยคร้ังตอไป 
1. ควรมีการสงเสริมการมสีวนรวมกับชุมชน 

วัด บาน โรงเรยีนอยางตอเน่ือง 
2. มีสงเสริมดานความรู เทคโนโลยดีานขอมูล 

และการทันสมัยของการปรับเขากับชุมชน 
3. แนะนําการจดักิจกรรมใหประชาชนเขา

มารวมใหมากข้ึน 
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กิตติกรรมประกาศ 
การศึกษาวิจัย เรื่องการพัฒนากลยุทธและ

เกณฑช้ีวัดของวัดพัฒนาตัวอยางในจังหวัดเชียงราย เปน
การศึกษาการสงเสริมเจาอาวาสและพฤติกรรมเพ่ือนํา
ขอมูลท่ีไดจากการวิจัยเปนแนวทางในการแกไขปญหา
พระสงฆ และไดรับการชวยเหลือจากบุคคลและฝายงาน
หลายๆ ฝายท่ีไดกรุณาเอาใจใสแนะนํา ตรวจสอบ แกไข
ขอบกพรองตางๆ ท้ัง 6 ดาน 1. การสาธารณูปการ การ
ดําเนินการปรับปรุงพัฒนาวัดในดานการสาธารณูปการ   
มีแนวทางการดําเนินการ บริเวณวัด การปรับปรุง พัฒนา 
ดูแลรักษาสิ่ งแวดลอมและภูมิทัศนภายในวัด ความ
สะอาด/มั่นคงแข็งแรงของอาคารเสนาสนะตางๆ วัดมีสิ่ง
ปลูกสรางและอาคารเสนาสนะตาง ๆ การบริหารจัดการ
และดูแลศาสนสมบัติของวัดโดยวัดดําเนินการใหมีเพ่ือให
สามารถบริหารจัดการวัดอยางเปนระบบ 2. ดานการ
ปกครอง การจัดทําระเบียบปฏิบัติ เพ่ือเปนแนวทางปฏิบัติ
สําหรับบุคลากรภายในวัด มีการวางแผนการบริหาร
จัดการอยางเปนระบบ การพัฒนาและสวัสดิการ การ
ดําเนินการบริหารจัดการดานการปกครองอยางเปนธรรม 
3. ดานการศาสนศึกษา การจัดการ/จัดใหมี เพ่ือการศาสน
ศึกษาการสงเสริมการศาสนศึกษา อยางตอเน่ือง 4. ดาน
การศึกษาสงเคราะห การจัดตั้งโรงเรียน ศูนยอบรม ชมรม
ตางๆ ในวัด การสงเสริมหรือสนับสนุนการศึกษา
สงเคราะห เปนการดําเนินการดานการศึกษาสงเคราะห  
5. ดานการเผยแผ การจัดกิจกรรมทางพระพุทธศาสนา 
เน่ืองในวันสําคัญทางพระพุทธศาสนาเชน วันมาฆบูชา วัน
วิสาขบูชา วันอาสาฬหบูชา วันเขาพรรษา การจัดกิจกรรม
เน่ืองในวันสําคัญของสถาบันพระมหากษัตริย การจัด
กิจกรรมเน่ืองในวันสําคัญตามประเพณี/ทองถ่ิน การจัด
กิจกรรมเน่ืองในวันสําคัญตามประเพณี/ทองถ่ิน การทํา
หนา ท่ีอบรมสงเสริมศีลธรรมของพระภิกษุสามเณร 
บุคลากรของวัดทําหนาท่ีเผยแผพระพุทธศาสนา มีการเผย
แผขอมูลขาวสารทางพระพุทธศาสนาภายในวัด มีมุม 
เรียนรูพระพุทธศาสนา มีการจัดโครงการสงเสริมคุณธรรม 
จริยธรรม แกเยาวชน ประชาชนท่ัวไป ดําเนินการเผยแผ
อยางมีระบบ 6. ดานการสาธารณสงเคราะห การใหความ
ชวยเหลือ/สงเคราะหดานตางๆ แกประชาชน การมีสวน
รวม/สนับสนุน ดานการสาธารณสงเคราะห การสราง

เครือขาย/แนวรวม/อาสาสมัคร/จิตอาสา เพ่ือดําเนิน
กิจกรรมตางๆ การมีสวนรวมของประชาชน/สวนราชการ  
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Abstract 

The purpose of this research was to study the reading comprehension of grade 6 students through the 

DRTA method, at least 70% of students passed 70% of the criteria in reading comprehension and also studied 

the satisfaction of the target group after learning. The target group was 39 grade 6 students of the Demonstration 

School of Khon Kaen University Primary Level (Suksasart) who studied in second semester of academic year of 

2014. The research tools consisted of 12 DRTA reading comprehension lesson plans, 20 items of reading 

comprehension test, and 34 items of satisfaction survey. The research findings found that 1) 70% of the students 

passed the criteria. The average score of the students was 70%. 2) The students attained a high level of 

satisfaction. 
 

Keywords: DR – TA (Directed – Reading – Thinking Activity), reading comprehension 
 

Introduction 

Background and Significance of this Study 

Nowadays, English is famous to learn 

among a large number of Thai people for the 

purpose of career. Schools and academic 

institutions responded to this social need by 

providing English courses for all level of education 

including primary, secondary and higher education. 

This situation tended to be increased while the 

educational management of Thailand was stepping 

to the international context as the communication 

in English was more widely taken place. 

As one of the eight standard learning 

strands, the instructional management was mainly 

focused on the foreign language strand as the 

essential basis for all students to learn in order 

to enhance their human being and potential of 

creative thinking and work (Ministry of Education, 

2008). As a result, English was very necessary to 

learn for communicating in daily life especially 

the reading comprehension which was mostly 

used among skill of receiving messages. In daily 

life, the communication in one day required 

more than 50% of time on reading comprehension. 

It was also found mostly used in classroom, at 

work and at home. Students needed to develop 

the effective reading comprehensionas it was 

really important for the achievement in studying, 

business, career and personal relationship. 

Effective reading comprehension was a skill for 

survival and could affect to quality of all 

communication channels throughout social being 

including family, school and work. 

Sumitra Angwatthanakun (1997) said that 

reading was the significant skill for receiving 

message as well as the third skill needed to be 

taught. Reading for comprehension needed to 

be done before writing respectively. As a result, 
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reading comprehension was the fundamental 

skill for better learning other skills. Reading 

comprehension was not only the needed skill 

for receiving messages but also the input 

instrument of facilitating learner and developing 

ability of writing skill. Learner needed to learn 

how to read as well as be able to understand 

English stories from different sources aside from 

the classroom contexts. Moreover, reading 

comprehension was not only important for the 

learning of our own language but also the other 

language. It was found that those who could 

communicate foreign languages appeared quickly 

understood to main idea of any issues. While 

they were reading, they could connect the relation 

between the culture and the emergent meaning. 

As a result, reading comprehension was 

really important for learning language and it 

should be promoted to students to enhance their 

reading comprehension for being the ways of 

developing other skills afterward. The students’ 

reading comprehension could be built up by 

various related factors. Reading comprehension 

also consisted of 4 factors, including data or 

message, sender, reader and physical environment. 

As the problems of reading comprehension 

were found with the “low” level of students’ ability 

in reading comprehension, educators identified 

the cause of problems as follows. Stauffer, R. G. 

(1975) stated that reading comprehension was 

rarely selected to teach, as the teaching of second 

language and foreign language were found with 

the poor condition. Furthermore, the teaching 

media for reading comprehension was not suitable 

for teaching real life reading. The content was 

not appropriate, not interesting and out of the 

field. The teaching for reading comprehension 

had still not been widely accepted. Teachers 

were not confident enough to teach general 

reading comprehension. They did not teach how 

to read for getting more skills of reading. 

Supattra Aksaranukror (1991) said that the 

cause of mostly unsuccessful teaching English 

reading was that the students had no chance to 

communicate in English outside classroom. The 

lack of expertise teachers in this field including 

having not enough training and lack of developing 

reading comprehension media were also found. 

As a result, educators investigated ways of solving 

these problems by focusing on role of teachers 

and instructional media. 

To enhance the students’ English reading 

comprehension, the teachers should implement 

novel and effective methods in the classroom. 

Upon reviewing the literature of English teaching, 

DRTA is one method that could help improving 

the students’ English reading comprehension. 

DRTA or Directed – Reading - Thinking 

Activity is a teaching method that integrates the 

comprehension strategies to give the students an 

opportunity to comprehend the text through the 

process of making predictions based on the 

information provided in the text (Stauffer, R. 

G., 1975). Overall, the text is divided into 

small paragraphs. Then, the teacher asks some 

questions and the students answer them. As the 

students move through the text, their predictions 

are changed and modified according to the new 

information that is provided from the text 

(Murdoch, K., 1998). Thus, DRTA allows the 

teacher to enhance the students’ reading 

comprehension through basic discussion. 

The previous studies had mentioned 

about the benefits of DRTA method. According 

to Abdel, S. A. K. E, 2006, who investigated the 

effects of the Directed Reading-Thinking Activity 
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(DRTA) on EFL students' referential and inferential 

comprehension, concluded that the DRTA involved 

students in setting purposes for reading by making 

predictions about the text. Moreover, the teacher's 

role in the DRTA is an agitator who guides students' 

thinking by asking thoughtful questions. 

In addition to DRTA method, the lesson 

will be more efficient if it is integrated and 

presented through interesting media. Dbook Pro 

is a program developed in Japan and can produce 

effective lessons for the students. The teachers 

can present the reading text, pictures, and videos 

at the same time. In order to gain the students’ 

attention and make the reading activities more 

interesting, dbook Pro program was used to arrange 

the activities for the students. 

Regarding to all views mentioned above, 

research team as the English teachers of the 

Demonstration School of Khon Kaen University 

Primary Level (Suksasart) were consequently 

interested in studying through the question of 

“will students be better in reading comprehension 

English after learning through DRTA method?” 

Researchers formed the lesson plans through 

the activities of developing English reading 

comprehension of the sixth grade students in 

which focusing on each level of reading for 

comprehension. The usage of English for sharing 

and presenting personal data including the 

foreign daily life and the cross culture was made 

in order to connecting to learning standard and 

indicators based on Basic Education Core 

Curriculum B.E. 2551. The research findings will 

be the ways of designing activities for developing 

further level of effective English reading 

comprehension. 

 

 

Research Questions 

1. Will students be better in English 

reading comprehension after learning through 

DRTA method?”  

2. How was the satisfaction of grade 6 

students of the Demonstration School of Khon 

Kaen University Primary Level (Suksasart) after 

learning through DRTA lesson plans? 
 

Research Objectives 

1. To study the reading comprehension 

of grade 6 students of the Demonstration School 

of Khon Kaen University Primary Level (Suksasart) 

through the DRTA method, at least 70% of 

students passed 70% of the criteria in reading 

comprehension. 

2. To study the satisfaction of grade 6 

students of the Demonstration School of Khon 

Kaen University Primary Level (Suksasart) after 

learning through DRTA method, lesson plans. 
 

Definition of Terms 

The Directed Reading Thinking Activity 

(DRTA) is a comprehension strategy that guides 

students in asking questions about a text, making 

predictions, and then reading to confirm or refute 

their predictions. The DRTA process encourages 

students to be active and thoughtful readers, 

enhancing their comprehension. Use the following 

outline to guide the procedure: 

D = DIRECT. Teachers direct and activate 

students' thinking prior to reading a passage by 

scanning the title, chapter headings, illustrations, 

and other materials. Teachers should use open-

ended questions to direct students as they make 

predictions about the content or perspective of 

the text (e.g., "Given this title, what do you think 

the passage will be about?"). 
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R = READING. Students read up to the 

first pre-selected stopping point. The teacher then 

prompts the students with questions about specific 

information and asks them to evaluate their 

predictions and refine them if necessary. This 

process should be continued until students have 

read each section of the passage. 

T = THINKING. At the end of each section, 

students go back through the text and think about 

their predictions. Students should verify or modify 

their predictions by finding supporting statements 

in the text. The teacher asks questions such as: 

O  What do you think about your 

predictions now? 

O  What did you find in the text to 

prove your predictions? 

O  What did you we read in the text 

that made you change your 

predictions? 
 

Scope of the Research  

Methodology 

 This research was the experimental 

research which aimed to enhance English reading 

comprehension for the sixth grade primary students 

in the Demonstration School of Khon Kaen University 

Primary Level (Suksasart) using DRTA strategies. 

The processes of conducting this research were 

as follows: 

1.  Research Design 

This experimental research involved 

One Experimental Group Design for conducting. 

2.  Sample 

The sample included 39 sixth grade 

primary students from a classroom of the 

Demonstration School of Khon Kaen University 

Primary Level (Suksasart) who were studying in 

the second semester of academic year of 2014. 

3.  Variables 

 3.1 Independent Variables: Teaching 

through DRTA method lesson plans. 

 3.2  Dependent Variables: English 

reading comprehension and the satisfaction of 

grade 6 students. 

4.  Research Instruments 

4.1  DRTA method lesson plans for 

the sixth grade primary students in the 

Demonstration School of Khon Kaen University 

Primary Level (Suksasart). There were 12 lesson 

plans the allocated time of 50 minutes for each 

lesson plan. 

4.2  The English reading comprehension 

test of the sixth grade primary students. It was 

the multiple choices test which consisted of 4 

multiple choices for each of 20 questions. There 

were 20 questions which were worth 20 scores. 

4.3 The satisfaction survey which 

consisted of 30 check-list items and 4 open-

ended questions.  

5. Procedure of creating and developing 

research instruments 

5.1 DRTA method lesson plans for 

the sixth grade primary students in the 

Demonstration School of Khon Kaen University 

Primary Level (Suksasart) were created by 

researchers according to following details: 

1. Study Basic Education Core 

Curriculum B.E 2551 in learning strand of foreign 

language (English); 

2. Study school curriculum of 

the Demonstration School of Khon Kaen 

University Primary Level (Suksasart) in learning 

strand of foreign language (English) for the sixth 

grade primary students; 

3.  Study the theory and principle 

of teaching included related paper concerning 
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activities management for to enhance English 

reading comprehension and thinking skills according 

to DRTA method; 

4. Analyze the learning standards, 

indicators and core learning strands of Basic 

Education Core Curriculum B.E. 2551 in the learning 

strand of foreign language (English) for the sixth 

grade primary students, conducted the creating 

of lesson plan for English reading activities 

according to DRTA method; 

5. Send the lesson plans of 

managing English reading activities according to 

DRTA method to the experts for reviewing and 

improving before using to collect the data; 

6. Improve the lesson plans 

through experts’ advice before taking to 

experiment with the sample group.  

5.2 The English reading comprehension 

test, consisted of 4 multiple choices for each of 

20 questions for posttest, was created by 

researchers throughout the details as follows: 

1. Study the ways of creating 

the test form through the paper of techniques of 

creating English examination; 

2. Study the learning standards, 

indicators and core learning strands of Basic 

Education Core Curriculum B.E. 2551 in the 

learning strands of foreign language (English) for 

the sixth grade primary students; 

3. Create the test form for 

measuring English reading comprehension in 

which consisted of 4 multiple choices for each 

of 30 questions; 

4. Send the test form to the 

experts for examining content validity by 

considering the accordance of each question 

toward learning objectives; improved the test 

form through experts’ advice before taking to 

experiment with non-target students of the sixth 

grade primary students of the Demonstration 

School of Khon Kaen University Primary Level 

(Suksasart); and analyze the scores of each student 

to each question using the computer program of 

TAP for figuring out more than 0.20 of discrimination 

value (r), as well as the difficulty value (p) before 

picking up only 20 questions with difficulty value 

between 0.20 - 0.80 and more than 0.20 of 

discrimination value; 

5.  Implement the approval 20 

questions of the test form to use with target 

group before taking result to the further process. 

5.3 The satisfaction survey for the 

sixth grade primary students in the Demonstration 

School of Khon Kaen University Primary Level 

(Suksasart) was created by the researchers according 

to following details: 

1. Study the theory and principle 

of the satisfaction survey. 

2.  Create the satisfaction survey 

for the sixth grade primary students after learning 

by using the DRTA lesson plans; 

3.  Send the satisfaction survey 

to the experts for reviewing and improving before 

using to collect the data; 

4.  Improve the satisfaction survey 

through the experts’ advice before taking to 

experiment with the sample group. 

6. Data Collection 

   Researchers collected data by using 

the process as follows: 

6.1 The experimental was conducted 

in the second semester of the academic year of 

2014. 

6.2 After using the 12 DRTA method 

lesson plans, the test form for measuring English 
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reading comprehension and the satisfaction survey 

were then organized. 

7. Data Analysis and Statistical Data Analysis 

7.1 Analyze the test form for 

measuring reading comprehension and after 

studying through DRTA method lesson plans for 

the sixth grade students, by figuring out the 

difficulty value (p) and the discrimination value 

(r) using the computer program of TAP. 

7.2  Analyze the scores of the reading 

comprehension after studying through DRTA 

method lesson plans, according by figuring out 

percentage (%), mean ( X ) and standard 

deviation (S.D.). 

7.3  Analyze the scores of the 

satisfaction survey after studying through DRTA 

method lesson plans, according by figuring out 

percentage (%), mean ( X ) and standard deviation 

(S.D.). 
 

Results and Discussion  

This research aimed at investigating the 

reading comprehension of 39 grade 6 students at 

Demonstration School of Khonkaen University 

(Primary Level) (Suksasart) by using DRTA strategies 

and investigating the students’ satisfaction after 

implementing DRTA strategies in the classroom. 

Part I: The investigation of enhancing the 

students’ reading comprehension by using DRTA 

strategies 
 

Table1  The entire students passed the prescribed 

criteria. 

 

Table2 The summary of the scores in reading 

comprehension test of grade 6 students of the 

Demonstration School of KhonKaen University 

Primary Level (Suksasart) through the DRTA method. 

 

Table 1 and 2 showed that 28 students 

or 70 percent of the entire students passed the 

prescribed criteria. Moreover, the average score 

of the reading comprehension test was 14 or 70 

percent of the total scores (20 scores). The S.D. 

was 2.37. Hence, the above findings met the 

condition that at least 70% of the students 

should pass 70% of the criteria in reading 

comprehension. The above achievement can be 

attributed to the following factors. 

1. The contents in the lessons were 

derived from the students’ textbooks. Furthermore, 

the researchers added some related details 

searched from the Internet and YouTube site. 

Additionally, the students’ reading comprehension 

was boosted by visual media such as pictures 

and video clips. According to the students’ 

satisfaction survey, the satisfaction of the 

contents was in the highest level, as the 

contents were interesting and useful. Also, the 

contents enabled the students to learn the 

native speakers’ culture and ways of life. The 

contents particularly contributed to the knowledge 

of English for everyday life. 

2. The learning activities were designed 

variedly to suit the contents and based on DRTA 

method. The learning procedures were based on 

the first three strategies of the method (D, R and 

T) which were implemented in each passage of 

Students 
Students passed the prescribed 70 

Passed students Percentage 

39 28 70 

Students 
Total 

score 

Student’s score 
S.D. 

Average  percentage 

39 20 14 70 2.37 
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the entire text. The first one is D (Direct). 

Teacher initially showed the contents or the 

passage and directed their attention by getting 

them to scan for the title, the topic, the pictures, 

and or watch the video clips. Then, the teacher 

used the open-ended questions to have the 

students predict what the passage will be about. 

The second strategy is R (Read). The students 

were asked to read the passage on their own 

and write down their ideas in “before” section in 

the worksheet to demonstrate their understanding. 

The next strategy is T (Think). At the end of each 

passage, the students had a chance to revise 

what they had predicted and correct it by 

searching for the supporting statements in the 

passage. During this step, the teacher facilitated 

the students by presenting new or difficult 

words. In addition, the teacher stimulated the 

students’ thinking by using the following questions: 

What do you think about your prediction now?, 

What did you find in the text to prove your 

prediction?, and Which statement in the text 

that make you change your prediction? Then, the 

students noted down some additional details in 

“after” section of the worksheet by using the words 

and the information they got after discussing with 

their teacher and their classmates. 

The above strategies were designed as 

activities in the final strategy, A (Activity). The 

activities were illustrated in the lesson plan 

regarding Stauffer’s learning steps (1975). The 

first one is “Warm up”: the students and the 

teacher had a conversation about the pictures 

and the video clips. The second step is 

“Predict”: the teacher stimulated the students 

to think and predict the story. The third step is 

“Reading”: the students read the story by 

themselves, while the teacher observed them 

and advised the students. The next step is 

“Proving”: the students checked and proved 

whether their prediction was right or wrong as 

well as searched for the supporting statements. 

The last step is “Wrap up”: the students 

summarized what they have learnt or did the 

exercise. Alternatively, the students presented 

their tasks and their teacher and their classmates 

evaluated the tasks and gave suggestions. 

According to the students’ satisfaction survey, 

the students viewed that the activities were 

appropriate with each contents or texts. 

Furthermore, the activities enabled the students 

to share and exchange their ideas with their 

peers, promote the students’ thinking and 

decision making skills, enhanced the students to 

be confident, and contributed to lively and fun 

learning environment. 

Overall, the students fully participated 

in the activities during the whole period. So, it 

contributed to their reading comprehension. 

Seeing the pictures and watching the video clips 

before reading the text fostered the students to 

get familiar with the details in the passages. 

Moreover, the “before” and “after” sections in 

the worksheet helped the students to better 

understand the passages. Additionally, dividing 

the text into shorter passages supported the 

students to comprehend the text. The DRTA 

method enhanced the students to predict the 

story without learning new words before reading 

the text. Regarding the student interview, 

although the students did not sit the dictation 

test (the traditional activity to learn new words 

at the Demonstration School of Khonkaen University 

Primary Level (Suksasart)), the students were 

able to memorize new and difficult vocabulary 

throughout the pictures the teacher presented 
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after reading each passage. Consequently, the 

students’ reading comprehension was successfully 

equal to the prescribed criteria. This was 

relevant to the findings of the study of Abdel, S. 

A. K. E (2006) which manifested that the DRTA 

helped improve the EFL students' reading 

comprehension in referential and inferential levels. 

3. The learning media were designed by 

using dbook Pro program, an innovation invented 

by the educators in both educational technology 

and mathematics fields. This digital program can 

be used to produce the electronic lessons and 

promote the interaction amongst the teachers 

and the students better than the traditional 

classrooms. The teacher can still use the 

blackboard while presenting other learning 

media on dbook Pro program. With the regards 

of the students’ satisfaction survey, the 

satisfaction of the learning media was also in the 

highest level. The students suggested that the 

variety of the learning media used during the 

lesson fostered them to comprehend the text 

better, expand their knowledge, and memorize 

new words efficiently. The students memorized 

the words from the pictures and improved their 

pronunciation, as they repeated the words after 

the native speaker’s record. Additionally, the 

learning media were attractive, so they never get 

bored. The students suggested that the teacher 

should employ this kind of learning media in for 

all contents. The learning media are main 

components to enhance the efficiency of 

learning and teaching. Also, the learning media 

can promote learning development. So, to 

create the learning efficiency, the teachers must 

select the suitable one for their classes by 

considering the following components: the 

criteria of choosing the instructional media, the 

learning objectives or the purpose of using the 

instructional media, the learning activities. 

4. The students were aware of the 

benefits of learning and improving their reading 

comprehension through DRTA strategies and 

dbookPro program. The students stated in the 

satisfaction survey that the particular learning 

arrangement enhanced them to easily understand 

and comprehend the text, promoted memory 

retention and encouraged them to construct the 

knowledge on their own. Moreover, they can 

apply the learning strategies in other subjects 

and improve their thinking and high order 

reasoning skills. This type of teaching method, 

also, helped the students to get to know their 

friends and establish better understanding. Hence, 

they could cooperatively work with other people. 

Part II: The investigation of the students’ 

satisfaction after implementing DRTA strategies in 

the classroom 

According to the satisfaction survey, each 

attribute needed to be ranked into 5 levels: the 

highest, high, moderate, low, and the lowest. 

Overall, three main attributes: the satisfaction of 

contents, learning activities and learning media, 

and the benefits of learning and teaching, were 

ranked into the highest levels, with a percentage 

of 74.35, 70.00, and 68.00 respectively. The factors 

supported the high satisfaction were as follows. 

1. The students favored the learning 

media produced by dbook Pro, as it enabled 

them to understand and comprehend the text 

better. Most students stated that the video clips 

and the pictures boosted them to get the 

meanings of new words and understand the 

passage easily and quickly. The learning became 

more attractive and interesting. The learning 

environment was lively and fun as well. The 



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

243

 
 

students also loved when they could listen to 

the native speakers and repeat after them. The 

more they said the word, the better their 

pronunciation was. Furthermore, the students 

added that they could learn the culture of 

native speakers through the contents and were 

able to apply the knowledge they learnt from 

the texts in their daily lives. 

2. The students received lots of benefits 

from doing reading comprehension activities by 

using DRTA strategies. In the students’ opinions, 

dividing the text into shorter passages made the 

reading activities easier and less boring. In 

addition, they were able to translate the 

meanings in Thai and understand what the text 

was about. Moreover, they could memorize 

more words and develop their pronunciation. 

Also, they could evaluate themselves by doing 

before and after quizzes. Not only did their 

reading comprehension was enhanced, but their 

writing skill was also improved. The students had 

an opportunity to create their own story 

continuing from what they read in the text. In 

contrast to the traditional learning method, the 

learning procedures less focused on the 

textbooks, yet the teacher implemented a 

variety of learning and instructional media to 

make the learning more meaningful, promote 

self-directed learning, and contribute to cross 

cultural understanding.  
 

Conclusions 

1. 70%of the students passed the 

criteria. The average score of the target group 

was 70%.  

2. The students attained a high level of 

satisfaction. 

 

Recommendations 

1. The researchers should also develop 

the students’ thinking skill, as DRTA method 

involves thinking process. 

2. The researchers should implement 

DRTA method with other students in different 

levels in order to examine whether DRTA method 

will also be effective to improve the students’ 

reading comprehension of younger students or not. 
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Abstract 

The research aims to study Emotional Quotient (EQ) and Adversity Quotient (AQ) of King 

Mongkut’s University of Technology Thonburi (KMUTT). The sample is students of KMUTT's students using 

Stratified Random Sampling. The total number of a sampling group is 1,134. The research tool for EQ test 

is developed according to Goldman's thinking and AQ test is developed according to Paul Stoltz's idea. 

The result shows: (1) An overview of EQ and AQ of KMUTT's students: a high level of EQ and AQ among 

them (2) The result shows there is different level of EQ and AQ among students who study in a different 

faculty, years and sex at .05 level of the statistical significance. (3) There is a relationship of correlation 

coefficientbetween EQ and AQ (r = .983) at .05 level of the statistical significance. 
 

Key Words: Emotional Quotient, Adversity Quotient, Test 
 

Introduction 

Efficiency and quality of the people are 

important factors for the development of the 

country. According to the procedure ofeducational 

development, some universities have good quality 

of the graduates. When it is considered from the 

percentage of having work, whether it is from 

being employed, self-employed or doing a further 

study, the quality of the graduates are shown in 

a fair level. 

However, the overview of the quality of 

the graduates does not meet a satisfaction. 

Commercial is the first aim for many universities. 

They were very likely to concern more on the 

quantitiesof the graduates rather the quality. 

With this in mind, firstly, it is possible for the 

students to graduate with no opportunity to 

practice or develop the skills, which are necessary 

for their future work.  Most graduates, thus, cannot 

effectively work for their workplace immediately. 

They often need to be trained for the work at 

least for 3-6 months before they can effectively 

work at that company. Secondly, their graduates 

may not have enough of some necessary knowledge 

and skills, for example, a communication skill, a 

calculation skill, and a management skill. Some 

may have lack of some important characteristics 

for workers such as analytical thinking, responsibility, 

honesty, patience, discipline, leadership, diligence, 

and problem solving. 

This analysis, the data shows most graduates 

cannot start work for a workplace straightaway 

after their graduation. It demonstrates there is a 

need for a change in university curriculum. In 

addition to, there is a loss because a first year 

student left a university at high rate. This shows 

an in effectiveness of educational management. 

The globalization shed light on the important of 
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knowledge. It shows how knowledge is a 

foundational factor for developing our country in 

the future in all areas: economy, society, culture, 

demographic, science and technology. 

For this reason, objectives need to be 

changed so as to meet the intention of the national 

plan between the years of 2002 to 2016. The 

foundation of a people development is to develop 

a person holistically with a good balance in all 

aspects of life. It hopes to produce a Thai person 

who has a good moral quotient, intelligence 

quotient and emotional quotient. This person 

also has an excellent competency as well as a 

passion for a lifelong learning. He or she also 

satisfies with his or her job and working in a team 

(Office of the National Education Commission. 2552). 

The reformation on Thai higher education 

has a focus on the development for an academic 

excellence. It desires to connect to a basic 

education such as vocational education, as it 

hopes to improve the educational standard, 

learning society and research innovation. To achieve 

this aim, the university curriculum has to pay a 

great attention to develop an effective teaching 

method, environmental management, training, 

activities and assessment. A subject must enable 

students to develop all aspects of their lives for 

instance, the knowledge of self and of a 

relationship with their family, society or community. 

It would aim to develop a thinking process, 

management skill, problem-solving skill and 

applying knowledge to their daily living (Office of 

the National Education Commission.  2552). 

In order to be successful in working life 

today, it requires not only a working ability, but 

also, an ability to be with other happily. Thus, 

the curriculum must help graduates to develop 

their IQ, EQ and AQ (Stoltz, 1997). Most academic 

institutions have emphasized on developing a 

student’s cognitive abilitiesby making them 

memorize sentences, analyze math problems, 

identify facts, compare objectsand a lot more 

but there is little to none chances that a student’s 

emotional and coping ability canbe assessed and 

given importance as a skill that will help them 

improve their scholasticachievement. These factors 

that define this emotional and coping ability 

which can affectacademic performance are EQ 

and AQ. EQ emerged from a dissertation of Bar-

On in 1988 and was later redefined as EQ as the 

ability to appraise, regulate and utilize one’s 

own and other’ semotion by Salovey and Mayer 

(1990). EQ became a widespread topic and 

recent studies showedpositive remark of EQ to 

academic achievement and performance. The 

researcher, hypothesize that aside from the 

factormentioned above, the engaging construct, 

AQ, might also play a role in academic performance 

as shown in the studies of Bakare in 2013. AQis the 

capacity of the person to deal with the adversities 

of his life. As such, it is the science of human 

resilience” (Maiquez Rowelie and other, 2015) 
 

Objectives of the study 

1. To study an overview of EQ and AQ 

of KMUTT's students 

2. To study EQ and AQ of KMUTT's 

students in their differences of their major, years 

and sex  

3. To study the relationship between 

EQ and AQ of KMUTT's students 
 

Literature Review  

The scope of this literature review is 

expanded to include research that examined EQ 

and AQ. 
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EQ: The model introduced by Goleman 

focuses on EQ as a wide array of competencies 

and skills that drive leadership performance. 

Goleman's model outlines five main 

EQconstructs (Goleman, D. 1998). 

Personal Competence: The 25 emotional 

competencies fall into five categories. The first 

three categories contain personal competencies, 

which determine how we manage ourselves: 

• Self-Awareness: Knowing one’s 

internal states, preferences, resources and 

intuitions. Self-awareness competencies include 

emotional awareness, accurate self-assessment 

and self-confidence. 

• Self-Regulation: Managing one’s 

internal states, impulses and resources. This 

category includes self-control, trustworthiness, 

innovation adaptability and conscientiousness 

• Motivation: Emotional tendencies 

that guide or facilitate reaching goals. Motivation 

competencies Include achievement drive, 

commitment, initiative and optimism. 

Social Competence: The last two categories 

contain social competencies, which determine 

how we handle relationships: 

• Empathy: Awareness of others’ 

feelings, needs and concerns. Empathy competencies 

include understanding others, developing others, 

a service orientation, leveraging diversity and 

political awareness. 

• Social skills: Adeptness at inducing 

desirable responses in others. This category includes 

influence, communication, conflict management, 

leadership, change catalyst, building bonds, 

collaboration and cooperation, and team capabilities. 

AQ: The model introduced by Stoltz 

focuses on AQ as the capacity of the person to 

deal with the adversities of his life, and as such 

is the science of human resilience. This is a new 

concept that tells how well one withstands an 

adversity and his ability to triumph over it. 

Stoltz's model outlines four main AQ constructs 

(Stoltz, Paul G. 1997). 

•Control: The extent to which 

someone perceives they can influence whatever 

happens next. 

•Origin and Ownership: The likelihood 

that someone will actually do anything to 

improve the situation, regardless of their formal 

responsibilities. 

•Rach: The extent to which someone 

perceives an adversity will “reach into” and 

affect other aspects of the situation or beyond.  

•Endurance: The length of time the 

individual perceives the situation / adversity will 

last, or endure. 
 

Methodology 

Sample 

The sample is students of KMUTT using 

Stratified Random Sampling. The total number of 

students is 1,134: 61 students from a School of 

Information Technology, 514 students from a 

Faculty of Engineering, 169 students from a 

Faculty of Science, and 390 students from a 

Faculty of Industrial Education and Technology.  

Method 

The method of the study of EQ and AQ 

of KMUTT's students is: 

1. An EQ test is developed according to 

Goldman's thinking: 5 level of rating scales. 

There are 80 questions. An AQ test is developed 

according to Stoltz's idea: 5 level of rating scales. 

There are 75 questions. 

2. In order to create the evaluation of 

EQ and AQ. The researcher proposed the 
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evaluation to 3 experts in an assessment and 

psychology. They are to check an index of 

objective congruence and the wording. The form 

was adjusted according to their supervision. 

3. The researcher brought the evaluation 

of EQ and AQ approved by the experts to have it 

tested by 150 students (who are not a sampling 

group). Then, the result of each questionwas 

analyzed to find "Discrimination" using Pearson 

Correlation Coefficient: Item Total Correlation. 75 

questions were selected for the EQ evaluation. 

60 questions were selected for the AQ evaluation. 

4. The selected evaluation is used to 

test with 1,134 students of the sampling group. 

75 questions for EQ assessment needs to be 

done within30 minutes. 25 minutes are for AQ 

assessment. 

5. The researcher checks the scores of 

both evaluation form according to the set 

criteria. Then, the scores are analysed in order to 

study EQ and AQ of KMUTT's students. 

6. The researcher analysed the data in 

order to find Mean (x) and Standard Deviation 

(S.D) 

7. Using T-test for independent and 

One-Way ANOVA to test hypothesis that is 

designed to study the comparison between EQ 

and AQ of KMUTT's students,as it is divided by 

faculties,years of study and sex. 

8. Using Pearson Product Moment  

 Correlation Coefficient as a tool to study 

the relationship between EQ and AQ of KMUTT's 

students. 

 

 

 

 

 

Results 

1. An overview of EQ and AQ of KMUTT's 

students  
 

 
Graph 1 shows a high level of EQ among 

KMUTT's students (x = 274.73, S.D = 20.55) and 

AQ are also high (x= 221.16, S.D = 17.74) 
 

2. EQ and AQ of KMUTT's students in their 

divided by their major, years of study and sex 
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An analysis of mean and standard deviation 

of EQ from graph 2 & 3: It shows how female 

engineer students (ENG) in their forth year have 

the highest mean of EQ (x = 306.40, S.D = 

24.52). The second is female forth year students 

in a School of Information Technology (SIT) (x = 

305.25, S.D = 9.32). The third is female forth year 

students in a faculty of Industrial Education and 

Technology (FIET) (x = 299.06, S.D = 13.12). The 

lowest mean is in male first year students in a 

Faculty of Industrial Education and Technology 

(FIET) (x = 248.39, S.D = 14.33). All students in 

different years of their study in a School of 

Information Technology (SIT), a faculty of 

Science (SCI) and faculty of Engineering (ENG) has 

a high level of EQ. There is also a high level of 

EQ in many students of a faculty of Industrial 

Education and Technology (FIET) except male 

students in a first and a second year student. 

They have a middle level of EQ. 

An analysis of mean and standard 

deviation of AQ from a table 2: It showshow 

female forth yearstudents in a School of 

Information Technology (SIT) have the highest 

mean of AQ (x = 247.75, S.D = 10.81).Female 

engineer (ENG) students in their forth year come 

second (x = 246.27, S.D = 19.74), followed by 

female forth year students in a facultyof 

Industrial Education and Technology (FIET) (x = 

245.32, S.D = 12.96), The lowest mean is in male 

first year students in a faculty of Industrial 

Education and Technology (FIET) (x = 200.44, S.D 

= 12.32). 

All students in different years of their 

study in a School of Information Technology 

(SIT), a faculty of Science (SCI) and faculty of 

Engineering (ENG) has a high level of EQ and AQ.  

There is also a high level of EQ and AQ in many 

students of a faculty of Industrial Education and 

Technology (FIET) except male students in a first 

and a second year student. They have a middle 

level of EQ and AQ.From the analysis, at .05 

level of the statistical significance, the result 

shows there is different level of EQ and AQ 

among students who study in a different faculty, 

years and sex.  

3. The relationship between EQ and AQ 

of KMUTT's students 
 

Attribute EQ AQ 

EQ 1 .893** 

AQ  1 
   

Analysis of the result from table 3. 

There is a relationship of Correlation Coefficient 

between EQ and AQ (r = .893) at .05 level of the 

statistical significance.  
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Discussion and Conclusions 

1. An overview of EQ and AQ of KMUTT's 

students: a high level of EQ and AQ among them. 

A good result of both EQ and AQof KMUTT's 

students may come from the fact that the 

university has implemented a new curriculum. A 

curriculum which developed in order to meet a 

requirement of Thai Qualifications Framework for 

Higher Education (TQF) established by the Board 

Office of Higher Education. It aims to have a 

focus on learning outcomes. It also is to guarantee 

the quality of Thai graduate at all departments. 

It hopes to help all people both inside and 

outside the country to have a confidence in Thai 

graduates: Thai graduates are not inferior to anyone 

who graduated anywhere in the world. TQF 

consists of learning outcomes in five areas (Office of 

the National Education Commission. 2552) as 

following: (1) Ethics and Moral, (2) Knowledge, (3) 

Cognitive Skills, (4) Interpersonal Skills and 

Responsibility, (5) Numerical analysis, Communication 

and Information Technology Skills. Each curriculum 

is set the desired outcomes and learning process 

according to the guideline of TQF. This results in 

a broadening a students' horizon of learning, to 

enlarge their vision, to have a right perception of 

self, others and society. At the end of the 

course, it hopes that: the graduates will have a 

heart to learn. They can think logically, and can 

communicate effectively. Good morals are held. 

They will value the art and culture both inside 

and outside Thailand. Above all, they can utilize 

their learnt knowledge to live and work 

excellently in all society 

2. EQ and AQ of KMUTT's students 

divided by their major, years of study and sex. 

All students in different years of their study in a 

School of Information Technology (SIT), a faculty 

of Science (SCI) and of Engineering (ENG) has a 

high level of EQ and AQ.  There is also a high 

level of EQ and AQin many students of a faculty 

of Industrial Education and Technology (FIET) 

except male students in a first and a second 

year student. They have a middle level of EQ 

and AQ. From the analysis, the result shows 

there is different level of EQ and AQ among 

students who study in a different faculty, years 

and sex at .05 level of the statistical significance. 

These differences may explain by the age and 

experience of each student. This thinking is in 

line with Stollberg (1956) who states that an 

ability of problem-solving depending on (1) the 

experiences of each person, (2) the stage of the 

development of their brain, (3) an activity and an 

interest of each person on a problem. It can also 

explain along the same line with Mayer & Salovey 

(2003). They conclude that EQ would develop in 

accordance with their age and experience from a 

child to an adult. 

3. The relationship between EQ and AQ 

of KMUTT's students. There is a relationship of 

correlation coefficient between EQ and AQ (r = 

.983) at .05 level of the statistical significance. 

Although a high level of EQ and AQ is an overview 

of KMUTT's students, we see how the differences 

in faculty, years of study and sex of students 

affect their EQ and AQ. Thus, the educators must 

pay attention to the standard of the curriculum. 

A suitable environment and an atmosphere of 

learning, activities are also important factors that 

enable students to develop their EQ and AQ 

better. It can also explain along the same line 

with Mayer & Salovey (1990), Bar-On (1992), 

Goleman (1995) and Cooper & Sawaf (1997). 

However, not all people can make use at the 

highest level of their EQ. Some give up their 
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intention and stop their action even if there 

have enough of potential and skills. It is likely 

because they are lack of endurance and fighting 

spirit. This idea is also supported by Stoltz (1997): 

he states how a success of a people comes from 

the combination between AQ, IQ and EQ. 

Suggestions for bringing the research result 

for an application  

1. How to collect the EQ and AQ of 

data from KMUTT's students. The researcher 

should have a long-term plan for collecting the 

data from lecturers, students, graduated students, 

owners or leaders of a place that graduates 

worked. The method can be an interview, 

observation or other tool for an evaluation. This 

will enable the researcher to have data in 

accordance with the truer picture of the EQ and 

AQ of data from KMUTT's students. 

2. From the result of this research, we 

see the differences in faculty, years of study and 

sex of students affect their EQ and AQ. Thus, the 

educators must set the curriculum that enable 

students to develop their EQ and AQ. A suitable 

environment and an atmosphereof learning, 

activities are also important factors that enhance 

students' EQ and AQ. 
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Absrtact 

The objective of this research were; to study students’ leadership competency, correlate 
between learning achievement and leadership competency, and  factors of leadership competency were 
affected learning achievement.The population were 475 students who enrolled Leadership and  Management 
subject. The tools were questionnaire and learning achievement test, data was analyze by computer 
statistically program; percentage, mean, standard deviation, Pearson correlation and multiple regression by 
stepwise method. 

The research results found; 1.the students’ leadership competency were high level all aspect;    
1) strategic leadership, 2) inclusive leadership, 3) organizational engagement, and 4) emotional intelligence. 
2. leadership competency was high correlated level between organizational engagement, emotional 
intelligence, and  strategic leadership but its negative level correlated with achievement. 3. Emotional 
intelligence was affected the achievement ; the equation was Achievement = 83.339- 2.431 (Emotional 
intelligence)  R-square = 0.12 
 

Keywords :  leadership  competency , learning achievement 
 

Introduction 

The university mission was expansion on 
quality of graduates for social utilize but the 
users complained that quality of knowledge, 
skill, morality and virtual must be approved and 
develop for intellectual, physical, mind, mental, 
and social. The students activities performed was 
importance for students development because 
of change the student quality for this era. The 
undergraduate students characteristics were 
Knowledge, creative thinking-analysis synthesis 
developed and applied resources. The undergraduate 
students were self-development continuously, 
responsibility, morality, virtually and conscious 
mind for entrepreneur. 

The competency leadership was influence 
motivated the man who getting performance in 
the organization to success the mission and goals 
completely. In according to the competency 
leadership need to practical, problem–solving 
and situation in organization or team. 

Leadership and Management subject that 
was required subject for undergraduate students, 
the subject purpose was leadership development; 
leaders skill, team building, teamwork, conflict 
management and project management. We have 
many questions for the ended of this subject; 
the students shown leadership behavior, the 
competency leadership level , and the correlation 
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between competency leadership and achievement 
learning.     
 

Objectives of the study 

1.  to study of leadership competency 
of undergraduate students in Nong Khai campus 
Khon Kaen University. 

2. to study correlation between students’ 
leadership competency and learning achievement 
of leadership and management subject 

3. to factors of leadership competency 
were affected learning achievement of leadership 
and management subject. 
 

Methodology 

Conceptual framework in this study was 
developed from Bennis (1995) the competency 
leadership approach were strategic leadership. 
inclusive leadership, organizational engagement, 
and emotional intelligence.   

The population were 475 students who 
enrolled Leadership & Management subject in 
second semester, 2014. Research instruments were 
questionnaire and learning achievement test. 
The questionnaires were two parts. First part was 
check list of sex, age, faculty, year and major. 
Second part was used 5 Likert scale question 
about competency leadership consist of 4 
competencies were strategic leadership. inclusive 
leadership, organizational engagement, and 
emotional intelligence. The reliability of 
questionnaire by finding the Cronbach’s Alpha 
Coefficient was 0.86. The achievement was sum 
scores of final test and project score. Data 
analysis by descriptive statistic was performed 
for explained the students characteristics and 
the study variables by percentage, mean, and 
standard deviation. And analysis by inferential 
statistic was performed to study relationship 

between competency leadership and achievement 
by analyzing through Pearson correlation and 
multiple regression by stepwise method.  
 

Results  

1. Nong Khai campus students enrolled 
Leadership and Management subject in second 
semester 2014, 62.9 % were female students, 
61.5% age below 20 year old, 41.3% Applied 
Science faculty, 84.4% Freshmen, and  28.2%  Law. 

 

students characteristic N=475 % 
1. Sex   
-male 176 37.1 
-female 299 62.9 
2. Age   
- below 20 yrs. 292 61.5 
- 20-21 yrs. 162 34.1 
- 22-24 ป 21 4.4 
3. Faculty   
    1) Social Science  175 36.8 
    2) Applied Science 196 41.3 
    3) Business Administration 104 21.9 
3. Student Year   
   1) Freshman 401 84.4 
   2) sophomore 39 8.2 
   3) Junior 25 5.3 
   4) Senior 10 2.1 
4. Subjects    
  1) Law 134 28.2 
2) Business 66 13.9 
3) Sports Science 60 12.6 
  4) Environment 48 10.1 
  5) Computer science 42 8.8 
6)  Economics 41 8.7 
7) Tourism 38 8.0 
8) ICT 24 5.1 
9) Agro 22 4.6 
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2. Competency leadership of Nong Khai 
campus students were at high level all aspect as 
following; 1) Emotional Intelligence (EI)2) Organizational 
Engagement (OE) 3) Inclusive Leadership (IL), and 
4) Strategic Leadership (SL). 
 

competency 
leadership 

competency leadership 
level 

X S.D. evaluati
on 

1. Strategic 
Leadership 

3.92 0.47 High 

2. Inclusive 
Leadership 

4.01 0.51 High 

3. Organizational 
Engagement 

4.03 0.52 High 

4. Emotional 
Intelligence 

4.14 0.52 High 

total average 4.03 0.45 High 
 

2.1 Strategic Leadershipwere 3 highest 
level; 1) creating team work/group effectiveness 
2) understand and practical for team/group 
planning and 3) allocating resources allocation or 
budget for maximum utilized.  

2.2 Inclusive Leadershipwere 3 highest 
level; 1)supporting team/group for performance 
and activities participation management 2) 
accepted difference competencies of teamgroup 
and suitable and effective for delegated of work 
and 3) give precedence and illuminate to impact 
in our team work. 

2.3 Organizational Engagementwere 3 
highest level; 1) created the relationship with ad 
hoc or committee 2) perceived and responded 
to our team/group needed and 3) supporting 
team/group to developed and created the 
team/group learning. 

2.4 Emotional Intelligencewere 3 highest 
level ; 1)  the awareness value of consciousness 
and  humor2) self-control for stress and 3) the 
team experience learning and adaptation for work.   

3. Leadership Competency was high 
correlated level between organizational 
engagement, emotional intelligence, and strategic 
leadership but its negative level correlated with 
learning achievement especially; emotional 
intelligence (EI), organizational engagement (OE), 
and inclusive leadership (IL) 

 
Variables Score SL IL OE EI CL 

1.Achievement (Score) 1      
2.Strategic Leadership  (SL)  -.063 1     
3.Inclusive Leadership  (IL) -.078 .735** 1    
4.Organizational Engagement  (OE) -.098* .759** .732** 1   
5.Emotional Intelligence  (EI) -.111* .714** .717** .76** 1  
 Overall Competency Leadership (CL) -.098* .890** .889** .910** .895** 1 

 
4. Leadership competency affected to 

learning achievement was emotional intelligence 
and the equation was; Achievement = 83.339-
2.431 (Emotional intelligence) R-square = 0.12 

Discussion  

1. The students’ leadership competency 
were at high level all aspect; strategic leadership, 
inclusive leadership, organizational engagement, 
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and emotional intelligence to shown that students 
were intended to learn, created the learning 
climate, self-control to non-seriousness participated 
with group activity. In conformity with competency 
has power to drive by earnestness, emotional 
intelligence and trustworthiness (Ramoul 
Nantsupawat and Orn-Anong Wichaikhum, 2008). 
The leadership of graduate students in Education 
has personality, human relation and sociability, 
leading and management, aptitude, skillfulness, 
communication and  information technology, 
intellectual and moral all high average level and 
human relationship  and sociability was  highest 
average level (Noppalux Naknan, 2012). The 
essential components of competency leadership 
were self -development and emotion maturity 
(Rossarin Wanjeeravilai ,2013).   

2. The highest correlate between 
competency and organizational engagement, 
emotional intelligence, and strategic leadership 
but it was negative correlated with learning 
achievement, especially; emotional intelligence, 
organizational engagement, and inclusive 
leadership. In conformity with student’s personality 
was positive correlate with leadership of 
organization and individual vision. (Somkiat 
Suttinarakorn, 2006) and GPA was positive 
correlated with leadership of nursing student at 
significant level .05  (Duangporn Srijantavong, 1997) 

3. The emotional intelligence (EI) was 
negative affecting with achievement learning 
shown that the undergraduate students were  
enjoyable to learn and project work more than 
awareness of achievement learning. In conformity 
with (Duangporn Srijantavong, 1997) the factors 
to predict the leadership of nursing students 
were environment of Nursing College and 
participation in activities at significant level .05. 

Conclusion  

From the result of this study, students 
develop their characteristic of leadership especially; 
emotional intelligence, organizational engagement 
or strategic leadership. In shortly time, we were 
found that leadership competency wasn’t 
correlated with learning achievementsuch that 
students were created teamwork by project 
study and utilized emotional intelligence to 
develop learning achievement. In the future 
research, to study factors affecting of leadership 
competency and learning outcomes in senior 
students Nong Khai Campus. 
 

Acknowledgement 

I would like to express to my sincere 
and profound gratitude to Dr. Prayuth Chuson 
my advisor.   
 

References  

Bennis, Warren. 1993. On Becoming a Leader. 
Reading, MA: Addison Wesley. 

Bennis, Warren. And Townsend, R. 1995. 
Reinvention Leadership: Strategies to 
Empower the Organization. New York: 
William Morrow and Company Inc. 

Duangporn Srijantavong  1997.  Relationships 
between Personal Factors, Participation in 
Student Activities, College Environment, 
and Leadership of Nursing Students in 
Nursing College under the Jurisdiction of 
the Ministry of Public Health.  Master of 
Nursing Science (Nursing Education) 
Graduate School. Chulalongkorn 
University. 

Noppalux Naknan. 2012. Development of Strategies 
for Developing Leadership of Undergraduate 
Education Student between B.E. 2556-



The 5th National and International Conference on Sustainable Community Development 
“The Future of Development towards Stability, Prosperity and Sustainability in the ASEAN Community” December 24-25, 2015

256

2564. Ph.D. (Higher Education) Graduate 
School. Chulalongkorn University. 

Rossarin Wanjeeravilai  2013 The  Components 
of Director of Nursing Competency at 
the Tertiary Level Hospital in Suphanburi 
Province. M.N.S. (Nursing Management) 
Christian University. 

Ramoul Nantsupawatand Orn-Anong Wichaikhum.. 
2008. Leadership Competency of Graduate 
Nurse  Students in Nurse Faculty Chiang 
Mai University. Nursing Journal Volume 35 
Number 2 April - June 2008. 

Somkiat Suttinarakorn. 2006.  Leadership of Rangsit 
University’s Student Leadership in Society, 
Business and Politics. Colledge of Social 
Innovation Graduate School, Rangsit 
University. 

 








