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(Received: September 12, 2019; Accepted: April 20, 2020)
Abstract: The purposes of this study were to evaluate the efficiency and effectiveness of Chiang
Mai University's Social Responsibility Program during the 2015-2017 fiscal year and to propose the
recommendation of the policy and practice in guiding the improvement of management, as well
as the developing of the activities to achieve the goals of Chiang Mai University strategic planning.
Mainly, there are 3 operating areas, which are Omkoi district, Mae Chaem district, and the area
around the university according to the 5 dimensions of the development which includes 36
projects. Random sample of 20 clients in each project, totaling 720 cases. Data collection by
interview method were analyzed by using descriptive statistics which included percentage, and
standard deviation. Categorize assessment levels in to 5-level Likert scale with weighted mean
scores. This research has found that, the efficiency for overall project was at the “highest” level
accounting for 82.83 percent and the effectiveness of project operations was at the “highest” level
accounted for 87.59 percent. Policy recommendations should bring about the sufficiency economy
philosophy into the practice of people at all as to keep pace with changing world today for stability,
sustainability of development and for the people to have good immunity of the community. The
academic services to the community should be ready to use knowledge and new innovations in

the target area and connect with the community local residents to get the maximum benefit,
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worthwhile and to have social sustainability and local responsibility, in consistent with sustainable

development goals

Keywords: Social responsibility, strengthen community engagement, sustainable development
goals
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Chart 1. Effectiveness and Efficiency of Chiang Mai University's Social Responsibility Programs
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Figure 1. Effectiveness and efficiency of Chiang Mai University’s Social Responsibility Programs
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Table 1. Effectiveness and Efficiency of Chiang Mai University's Social Responsibility Programs by

Index

Project Effectiveness

Development

Project Efficiency Overall

Performance

dimensions Perpetuate  Success Disbursement  Total

Process  Participants Worthiness Total

(%/Project) (%) (%) /Benefits

Education - 83.33 67.85 75.59 83.60 82.80 83.20 83.20 79.40
(3 Projects) (much) (most) (much)
Career 42.82 /3 100.00 100.00 100.00 83.96 84.36 82.48 83.60 91.24
development (most) (most) (most)
(7 Projects)
Social and 66.66 /6 90.00 72.28 81.14 83.48 81.93 80.65 82.02 81.58
environment (most) (most) (most)
al (9 Projects)
Tourism 83.33 /5 97.50 75.96 86.73 84.07 82.80 82.33 83.07 84.90
(6 Projects) (most) (most) (most)
Public health 45.45 /5 90.00 98.91 94.46 82.13 82.63 82.00 82.26 88.36
(11Projects) (most) (most) (most)

Total 52.77 /19 92.17 83.00 87.59 83.45 82.90 82.13 82.83 85.21

(most) (most) (most)
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o a
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Abstract: The participatory action research (PAR) using a farmer field school (FFS) project aimed to
develop farmer’s knowledge and skills on conventional rice practices according to good agricultural
practices (GAP) standards. Thirty conventional farmer households were interviewed on the factors
affecting traditional production. Ten volunteers participated in the project to develop the farmer’s
knowledge and skills on rice cultivation in accordance with GAP standards. Data were collected by
assessing farmers’ knowledge and practices, the ecology of paddy and farmers’ practices based
on the GAP-02 form, using an observation method. The results showed, the traditional rice
cultivation used a high amount of seeds per area without soil fertility management, and used
chemical fertilizers and herbicides. Farmers who had participated in the FFS project had their
knowledge and practice skills increased by 7.24% and 26.70%, respectively. They were adapted to
the GAP standard consisting of plantation area, application of pesticides, quality management in
pre-harvest production, harvesting and post-harvest practices, and recording and record keeping.
Water resources and transportation storage, and product collection were satisfactory under the
conventional rice practices.

Keywords: Farmer field school, participatory development, farmers’ knowledge and practices, rice
cultivation
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Introduction

Thailand has learned the effect of
the Green Revolution from the increasing use
of agricultural chemicals that have had
impacts on ecosystems and the long-term
productivity of the land. In 2014, the Ministry
of Agriculture and Cooperatives (MAOC)
implemented the Green Agricultural City
(GAQ) pilot project by implementing a Good
Agricultural Practice (GAP) in six provinces,
namely Chiang Mai, Ratchaburi, Phatthalung,
Nong Khai, Si Saket, and Chanthaburi to be
green agricultural cities. This was the flagship
project of the MAOC, consistent with the
government's national strategy. The project
focuses on the production of environmental-
friendly agricultural products throughout the
production and consumption chain and
encourage these provinces to be models in
each region for GAP (Land Development
Department, 2015). Then, the National
Organic Agriculture Development Strategy

2017-2021 was implemented in Phatthalung

province as it was the main source of rice
production that is an important agricultural
product and the area required a flagship
project  (National  Organic  Agriculture
Development Committee, 2017).
Nevertheless, rice is mostly cultivated using
traditional  ways and for  domestic
consumption. The data for the production
year 2017/2018 showed planted areas of
conventional rice of 20,915 ha, GAP of 557
ha, and organic of 427 ha (Phatthalung
Provincial, Agricultural Extension Office,
2016a). Therefore, the development of rice
growers from conventional to organic
methods was slow, so that GAP production
was used as the first step to achieve the
organic rice policy. In Thailand, GAP is a
production method that covers good
practice for food crops such as vegetables,
fruit crops, field crops, herbs, and spices in
every stage of the production at the farm
level. The GAP standard is used to control

the production process in order to obtain
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safe products from chemicals,
microorganisms, and pests by taking into
account the efficient use of production
factors, production cost reduction, the
health, safety, and welfare of workers, while
being environmental-friendly for
sustainability in production (Department of
Agricultural Extension, 2016).

Participatory action research (PAR) is
a variety of participatory approaches, action-
oriented research involving participation,
action, and research. Defined most simply
PAR involves researchers and participants
working together to examine a problem
requiring action to change for the better
(Wadsworth, 1998). Some researchers have
considered that action research is relevant
and valid for the discipline of operations
management due to its ability to address the
operational  realities  experienced by
practicing managers while simultaneously
contributing to knowledge (Coughlan and
Coghlan, 2002), while participatory research
is action-oriented research activity in which
ordinary people address common needs
arising in their daily lives and in the process
generate knowledge (Park, 2006). Therefore,
any development program initiative can be
fine-tuned by combining it with action
research and participatory research which

then is considered PAR. This help to take

actions which are relevant to the program as
well as for the betterment of program
participants as per their community
requirements, prospects, and sustainability.
The program participants can help in
changing the livelihoods of the participants in
a positive and sustainable manner (Islam et
al., 2016). FFS in Thailand is a process of
mutual learning by farmers starting from
planning,  surveying,  analyzing,  and
experimenting from planting to harvesting.
This process can be wused for farmer
development particularly rice growers

(Phatthalung Agricultural
Extension Office, 2016b). Therefore, PAR

Provincial,

using the FFS method represents a counter-
hegemonic  approach  to  knowledge
production.

The current study hypothesized that
the PAR approach is one way that can be
applied to convert farmers using traditional
rice production methods to the GAP system.
The paper proposes that the PAR-by-FFS
process is important as it is in accordance

with the targets of the green agricultural

project in Phatthalung province.

Materials and Methods

Study scope: Using the purposive
sampling method, the study area was

selected in Moo 2, Phang Dan village, Na
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Khayat subdistrict, Khuan Khanun district,
Phatthalung province because, Phang Dan
village is a pilot area for the GAC project of
Khuan Khanun district with the goal of
converting traditional rice farmers to growing
rice according to the GAP standard (Khuan
Khanun District, Agricultural Extension Office,
2016). The study was divided into two steps:
1) study of traditional rice production and
voluntary participation in the FFS project and
2) study of participatory farmer development
through FFS and 10 wvoluntary farmers
participating in the project. Throughout the
production  season  (production  year
2017/2018), three training courses were
conducted: preparation, activities according
to the growth stage of rice, and achievement
processing. The training courses were
integrated with CIALs (the CIALs were
consisting of staff from Thaksin University,
the Phatthalung Agricultural  Extension
Office). The ClALs provide integrated
knowledge through training and workshops
for the farmer participants. Then, the farmers
implemented the methods obtained from
the FFS on their own farms. The sample
population was farmers who grew the Leb
Nok Pattani variety of rice in Moo 2, Phang
Dan village, Na Khayat subdistrict, Khuan
Khanun district, Phatthalung province. The
project duration was from January 15, 2017,

to March 30, 2018.

JCDLQ

Population sampling: There were
30 households of traditional rice growers in
the study area in the production vyear
2016/2017 who were growing Leb Nok
Pattani rice variety. They were selected by
purposive sampling from the 56 households
of farmers in the vilage (23 farmers of
Sangyod rice varieties and 3 farmers of other
varieties) (Khuan Khanun District, Agricultural
Extension Office, 2016).

Data collection: Data on traditional
rice growing were collected by interview
using a semi-structured questionnaire, and by
inquiring about voluntary participation in the
FFS project. Data collection on participatory
farmer development by FFS involved: 1)
farmers who participated in the learning
process at FFS using a content understanding
test that was developed for knowledge
evaluation form and to assess the skills of
the farmers; 2) farmers' paddy fields by
survey and in-depth-interview, such as
ecosystems in the rice fields and 3) data from
the GAP-02 form that farmers used to record
rice quality management for their own paddy
fields

Data analysis: Quantitative data on
understanding of GAP for rice production at
the FFS were analyzed using a computer
program  to  calculate means and
percentages. The contents were divided into:

1) knowledge from lectures (out of a score of
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30) and practical skills developed (out of a
score of 70) based on the GAP standard.
Qualitative data from the traditional rice
production mentioned by the farmers and
the implementation of their knowledge and
skills in their own rice fields according to the
GAP standard were analyzed and synthesized

using content analysis.
Results

1. Rice conventional production and
limitation

The season for paddy rice in
Phatthalung province is August to February.
Rice production can be by two methods
(sowing or transplanting). If sowing, the
farmers first prepared the land by plowing in
July. Replowing occurred before sowing for
about 3 days and then replowing again with
sowing in August. With the transplanting
method, farmers prepared the land for
seeding at the same time as sowing the seed
in a nursery for growing at the end of July
and then transplanted the seedlings 1 month
later around early August. The rice seed was
collected by the farmers themselves and
was storage for more than one to three
seasons. A large amount of seed was used
(on average 62-156 kg/ha by sowing and 62-
93 kg/ha by transplanting). One reason for
the high rates was that some rice plants in

the tillering stage were destroyed by crabs

and shellfish. The shellfish were destroyed
by using Saponin pesticide from the end of
August and into September at the tillering
stage. Other chemicals were often used to
control pest outbreaks though sometimes
natural pests were not controlled. Weed
control was commonly undertaken using
herbicides in post-rice germination. The
common herbicides in rice fields were 2,4-D
sodium sulfate to control broadleaf and
narrowleaf weeds by spraying after there
were 2-4 sprouts of weeds in October. Some
farmers grew rice without fertilizing or
applied only a small amount, while others
focused on chemical fertilizers rather than
organic fertilizers. There were usually two
fertilizer applications, mostly chemical-
based. The first application was 15 days after
planting at the seedling stage (August-
September) using NPK 16-20-0 at a rate of
162 kg/ha, together with urea (46-0-0) at a
rate of 162 ke¢/ha. The second application
was in the flowering stage (November), using
NPK 16-20-0. However, the rice plant health
determined the amount of fertilization,
though 162 kg/ha was normal. Rice harvesting
and threshing of the Leb Nok Pattani rice
variety (sensitive to photoperiod) were about
180 days after sowing or during February
using a machine harvester jointly with other

farms. There were mixed varieties harvested
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at the same time. The rice machine was not
cleaned between harvesting different fields.
After harvesting, the soil was not improved in
any way, and fields were often left empty
after harvesting (data not show).
2. Participation in the farmer field school
The results of the participation of
farmers in FFS can be summarized using the
improvements in the farmer’s knowledge
and skills. The knowledge (lecture) items
evaluation consisted of production planning
throughout the season, soil preparation, rice
seedling preparation, IPM management,
harvesting and post-harvest management,
and knowledge of rice production to the GAP
standard. A score out of 30 for before and

after training in the classroom was used to

JCDLQ

evaluate items. The skills (practical) items
evaluation consisted of the applied practices
on their farms by surveying rice growth,
surveying the ecological activity in rice fields,
surveying natural enemies, controlling pests,
having weeding control and production of
Trichoderma and their application in the
farmers’ own rice fields. A score out of 70
evaluated their practical application on-farm
before and after training in the same items.
The results showed that participating farmers
had 7.24% increased knowledge for all items
evaluated (before training = 19.52%, after
training = 26.76%) while the skill on-farm
increased by 26.69% (before training =
34.77%, after training = 61.47%) (Figure 1).

Percentage of score

[l Knowledge (lecture)

O Skills (practical)

61.47
1950 3477 26.76 7o 2670
— N
Before training After training Increase

Figure 1. Knowledge and skills score of farmers before and after learning in FFS.

3. Applying farmers’ knowledge and
practices to the GAP standard
Conventional rice production and
GAP production after learning and practicing
in school were compared based on the GAP

requirements.  The results showed

adaptation to the GAP practices of plantation
area application of pesticides, quality
management in pre-harvest production, and
recording and record keeping. The soil
fertility in paddy fields was improved by

plowing in rice stubble and straw, adding
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green manure (legume), and the application
of organic fertilizer. Empty containers of
hazardous substances were collected at a
particular place for elimination later or for
underground burial to prevent reuse.
Farmers used IPM instead of using chemicals
such as Trichoderma, for pest management.
Rice seed was obtained or purchased from
specialized centers such as the Phatthalung
Rice Department. There was recording of all
data practices on the farm and record
keeping used the GAP 02 form. However,
some farmers could not follow all the GAP
requirements such as using herbicides in
post-rice germination. Draining water from
the rice fields before harvesting could not be
applied due to abnormal rains. Comparison
of conventional rice (rice production
practices before participation in FFS) to GAP
production applying of farmers (rice
production practices after participation in
FFS) with the GAP standard requirements 7
item (National Bureau of Agricultural
Commodity and Food Standards, 2008)
showed in below;

1) Water source

Before FFS: Water for growing rice is
precipitation, Surroundings are safe from
hazardous substance contamination in

normal rain.

After FFS: The practice is no
different.

2) Plantation area

Before FFS: The paddy areas are
providing an environment, which contributes
to contamination of materials that are
harmful to the rice product, the soil has low
fertility and is particularly low in
macronutrients. Rice stubble and straw are
not plowed in.

After FFS: The paddy areas are
providing an environment which contributes
to contamination of materials that are
harmful to the rice product, the soil quality
is improved by plowing in rice stubble and
straw, green manure (legume), application of
organic fertilizer, and fertilizer applications
according to soil analysis.

3) Application of pesticides

Before FFS: Farmers do not collect
various types of agricultural hazardous
substances, which in any case are not
proportionate  and  the location s
inappropriate. An empty container used for
agricultural hazardous substances is re-used
incorrectly. Some farmers use these for
storage or in cultivating the field. Farmers do
not know the details of hazardous
substances specified in the registration of
agricultural hazardous substances that are

prohibited for use.
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After FFS: Farmers use IPM instead of
using chemicals such as Trichoderma,
cultural management. Farmers collect
various types of agricultural hazardous
substances, which are proportionate and the
location is inappropriate. Containers of
agricultural hazardous substances used in
production practice kept in a particular room,
properly closed for safety and prevent
exposure to sunlight and rainfall with good
ventilation.  Farmers  understand  the
hazardous substances identified in the
registration  of  agricultural  hazardous
substances that are prohibited to use.

4) Quality management in pre-
harvest production
Before FFS: The farmer produces his
own seed from the past season from an
area not isolated from paddy commodity
production field. Farmers use herbicides in
post-rice  germination. Farmers do not
inspect according to rice growth phases
(tillering  stage, flowering stage, and
maturing stage). Any practices in rice
cultivation not recorded. Farmers do not
consider the ecology of rice plots. Farmers
use  chemicals when  encountering

problems, which affects the economic

return.

JCDLQ

After FFS: Rice seed obtained or
purchased from official agencies such as the
Phatthalung Rice Department. Some
farmers are still using herbicides in the post-
rice germination but using under GAP
standard. Farmers do inspect according to
rice growth phases (tillering stage, flowering
stage, and maturing stage). Any practices in
rice cultivation recorded using the GAP-02
form.

5) Harvesting and post-harvest

practices

5.1) Management for good milling
quality of rice (harvesting time)

Before FFS: Farmers harvest rice with
all the spikes yellow. Farmers cannot drain
water from the rice before harvesting.

After FFS: Farmers harvest rice with
all spikes in the maturity phase. Farmers still
cannot drain water from the rice before
harvesting (normally, harvesting period is 28-
30 days from the date of flowering and is
harvested in dry conditions) due to the time
being abnormally rainy.

5.2) Harvesting and threshing

Before FFS: Farmers harvest and
thresh using a rice machine harvester and mix
varieties at the same time. The machine is

not cleaned before harvest in the next paddy
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field, which affects the quality and mixes the
grain.

After FFS: Farmers harvest and
thresh with rice machine harvester and
separated harvest by rice variety, with the
same variety harvested at the same time.
The rice machine is cleaned before harvest
in the next paddy field.

5.3) The moisture content of
paddy and drying practice

Before FFS: Farmers have reduced

the moisture of unhusked rice within 24
hours. Farmers have unhusked rice with a
height of less than 5 centimeters. Farmers
spread rice for airing two times a day.

After FFS: The practice is no
different.

6) Transportation and storage and
produce collection

Before FFS: Farmers use clean sacks

to store rice. Collect in the granary, with
clean storage and airy.

After FFS: The practice is no
different.

7) Recording and record keeping

Before FFS: Farmers do not have
data records.

After FFS: Farmers have recorded

data following the requirements on the GAP

02 form. Document or evidence of the
analytical results of soil, water, and other
production necessities applied for the next

season.

Discussion

1. Rice conventional limitation in
Phatthalung province

Although rice is the main crop in
Phatthalung province and there is a wealth
of experience at growing rice conventionally,
there remain many challenges currently,
which were summarized by the farmers as
follow. The rice variety Leb Nok Pattani is
popular in Phatthalung due to its widespread
consumption by southern Thai people.
However, this variety is not resistant to bumn
disease in the seedling stage. The lowland
paddy areas are not more than 10 meters
above sea level, and are near Songkhla Lake
in the Talay Noi watershed. While it looks
suitable land for paddy rice, there has been
flooding in some seasons and drought is not
uncommon (Dewi and Whitbread, 2017). The
outbreak of rice pests is not great but there
is no guarantee that there will not be
outbreak in the future due to the variable
weather conditions. The soil texture is clay
that can attract and hold mineral nutrients
that are positively charged, water retention is
quite high, and results in water-logging that is

a positive factor for growing rice. At the same
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time, it is difficult to drain water in the
harvesting stage. Currently, the cost of rice
production  (machinery, fertilizer, labor,
chemicals) is quite high (14,257 baht/ha)
combined with low soil fertility (soil analysis
of all paddy field plots indicated organic
matter 1.48 %; available phosphorus, 16.69
mg kg'; and available potassium, 161.19 mg
kg™). The proportion of farmers’ household
income per year from agriculture is relatively
low (<100,000 baht) which may affect the
decision to use inputs and the provision of
soil improvement materials. The number of
workers in the household is also a factor in
rice production. Family labor in rice farming
is mostly around 1-2 persons and they are
now from the older generation (>60 years
old) and have a low education level (primary
6) and never participate in any meeting or
seminar on agriculture aspects (data not
shown). From the survey of farmers to
determine interest in participating in the
farmer field school project found that
interest was quite low (10 households from
a total of 30 households). Most farmers did
not want to join the project because of age
restrictions (average age 60.4 years), while
farmers with a high income (>100,000
baht/year) didn’t wish to join the project
either which corresponded to Braun et al.
(2000) reported that FFS can be community-

based and offer non-formal education in
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small groups. Wilson (1997) who reported
that the age of farmers is one factor that
affects participation in farmer development.
Older farmers perceived barriers and were
wary of the side effects of increased
operational efficiency. Dolisca et al. (2006)
found that the income of farmers is an
important factor in their participation in a
forest management framework.
2. The accomplishment of participatory
action research

The participatory action research of
researchers (the university) and local
extension services (DOAE and LLD) with the
rice growers through the FFS process showed
that the development of farmers through FFS
activities can enhance the knowledge and
skills  of farmers in converting from
conventional rice growing to GAP. Farmers
obtained an in-depth understanding of rice
production according to the seven
requirements in the GAP standard. As
Panprom et al. (2015) mentioned with regard
to participatory behavior in the systematic
management within the Tham Phet-Tham
Tong forest park, the results produced a
means of process and impact because the
community members paid attention to and
had a good appreciation of the change or
development in the forest park. People
recognized the coexistence of the forest park

and its residents. There were some aspects
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that were rated at a moderate level: the
local people in communities need to be
educated more on the correct principles of
environmental management. Braun et al.
(2000) said that FFS and CIALs are
participatory  platforms ~ for  improving
decision-making capacity and stimulating
local innovation for sustainable agriculture.
Discovery-based learning is related to agro
ecological principles in a participatory
learning process throughout a crop cycle.
They found that FFS filled gaps in local
knowledge, conducted holistic research on
agro ecosystems and increased awareness
and understanding of phenomena that were
not obvious or easily observable. Their
strength lies in increasing farmers’ skills as
managers of agro ecosystems. The strength
of the CIALs lies in their systematic
evaluation of technological alternatives and
their ability to influence the research agenda
of formal research and extension systems.
Godtland et al. (2004) stated that farmers
who participated in the program had
significantly more knowledge about IPM
practices than a comparable non-participant
group. The results showed that farmers
passed FFS training and applied the
knowledge of rice production in accordance
with GAP standards. They adapted to five

items requirement of the GAP standard being

plantation area, application of pesticides,
quality =~ management in  pre-harvest
production, harvesting and post-harvest
practices, and recording and record keeping.
However, the two items of water resource,
and transportation, storage, and produce
collection were not adapted. This study
found also that the application of GAP can
reduce the amount of chemical use and
production costs while increasing the yield.
This study was consistent with Godtland et
al. (2004) who mentioned that the FFS
platform can improve knowledge about IPM
practices and has the potential to
significantly improve productivity in potato
production. Davis et al. (2012) noted that a
farmer development system through FFS had
a positive impact on the production and
income of women farmers with low
knowledge levels. Participation in the farmer
school helped increase agricultural income
by 61% and overall crop yields increased.
The results of this study showed that FFS is
a useful way to potentially increase the
production and income of small farmers in
East Africa and this approach can be applied
to target groups of women and producers
that have little knowledge while applying
GAP to rice growing provides a third
alternative for farmers. Conventional rice

uses unnatural farming methods such as
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chemicals, synthetics, and other materials to
manage weeds and pests, and to grow and
maintain crops. The organic rice techniques
prohibit farmers using synthetic pesticides
which farmers have to develop another
technique for this. (Toyabut, 2019) GAP for
rice applies procedures to reduce the risk of
contaminating agricultural products with
disease-causing microbes or other harmful
materials. Therefore, the rice GAP policy
could be implemented in the first step to
develop organic rice systems. Otieno et al.
(2017) reported that Global-GAP policy
compliance significantly and  positively
increased the probability of farmers changing
the crop variety, water harvesting, finding off-
farm  jobs, and soil conservation as
adaptation strategies to climate change. The
policy implication of this study is that
government and service providers should
mainstream such factors as Global-GAP
compliance and regional considerations
which  enhance the probability of
implementing adaptation  strategies to
climate  change-related  projects and
programs in the smallholder fruits and

vegetable farming sector.
Conclusion

The farmer field school can upgrade
the conventional rice production methods of

farmers to produce rice according to GAP

JCDLQ

standards. Applying their knowledge and
practices resulted in increased rice yields and
the on-farm ability of the farmers increased.
In addition, the planting management by
using more organic substances to improve
soil fertility and rice yield and to reduce pest
control resulted in an environmental-friendly
rice production system. Therefore, the
farmers participated in this project can help
to develop organic rice according to policy in
the National Organic

Agriculture

Development Strategy 2017 - 2021.
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Pesticide Hazards Prevention among Farmers of Mueang Paeng

Subdistrict, Pai District, Mae Hong Son Province
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Abstract: Pesticides are widely used for agriculture and their uses have increased every year. This
has been causing a lot of dangerous chemical residues in the environment and adverse effects on
health. This research was study on pesticide hazards prevention among farmers of Mueang Paeng
subdistrict, Pai district, Mae Hong Son province. The purpose of the research was to study pesticide
hazards prevention to consist of knowledge, attitude and behavior level regarding the safety of
the use of pesticides among 100 farmers. Data were collected by using questionnaires and
analyzed by using a computer program. The results showed that knowledge, attitude and behavior
level regarding the safety of the use of pesticides were at a high level. Factors related to the use
of pesticides showed that the personal information especially sources to receiving safety of the
use of pesticides information were related to the use of pesticides that statistically significant at
the level of 0.05.
Keywords: prevention, pesticide hazards, farmers
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Table 1. Personal data of farmers of Mueang Paeng sub-district, Pai district, Mae Hong Son

province (n=100)

Personal information Number Percent
Gender Male 49 49.0
Female 51 51.0
Age 25-34 years 34 34.0
35-44 years 32 32.0
45-54 years 34 34.0
Marital status Single 12 12.0
Married 85 85.0
Widowed 1 1.0
Divorced 2 2.0
Education level Uneducated 33 33.0
Primary school 24 24.0
Secondary school 12 12.0
High school/ Vocational certificate 20 20.0
Diploma/ High vocational certificate 6 6.0
Bachelor degree 5 5.0
Family income < 5,000 Baht/month 73 73.0
5,000 - 10,000 Baht/month 22 22.0
10,001 - 15,000 Baht/month 3 3.0
> 15,000 Baht/month 2 2.0
Period use of pesticides < 1 years 17 17.0
1-5 years 13 13.0
6-10 years 21 21.0
> 10 years 49 49.0
Frequency of exposure to pesticides  1-2 day/week 78 78.0
3-4 day/week 14 14.0
5-6 day/week 4 4.0
Everyday 4 4.0
Trained safety of the use of Ever 50 50.0
pesticides Never 50 50.0
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Table 1. Personal data of farmers of Mueang Paeng sub-district, Pai district, Mae Hong Son province

(n=100) (Continue)

Personal information Number Percent
Frequency to receiving safety of the use  1-2 times/week 87 87.0
of pesticides information 3-1 times/week 7 7.0
> 4 times/week 6 6.0
Sources to receiving safety of the use of  Radio 10 10.0
pesticides information Newspaper 0 0.0
Family 2 2.0
Product label 13 13.0
Television 36 36.0
Brochures/Posters 0 0.0
Neighbors 3 3.0
Pesticide seller 0 0.0
Agricultural officer 18 18.0
Public health officer 17 17.0
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Table 2. Knowledge, attitude and behavior level regarding the safety of the use of pesticides

Level criteria Number Percent

Knowledge level High level 67 67.0
Medium level 33 33.0
Low level 0 0.0

Minimum = 2.00, Maximum = 10.00, Mean = 6.89, S.D. = 1.68

Attitude level High level 69 69.0
Medium level 30 30.0
Low level 1 1.0

Minimum = 1.00, Maximum = 22.00, Mean = 2.83, S.D. = 2.73

Behavior level High level 95 95.0
Medium level 5 5.0
Low level 0 0.0

Minimum = 34.00, Maximum = 48.00, Mean = 43.98, S.D. = 3.56
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Table 3. Factors related to the use of pesticides
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Chi-Square tests (significance)

Personal information Knowledge Attitude Behavior

Gender 0.555 0.144 0.645
Age 0.233 0.117 0.445
Marital status 0.841 0.998 0.955
Education level 0.585 0.415 0.192
Family income 0.561 0.998 0.889
Period use of pesticides 0.528 0.088 0.628
Frequency of exposure to pesticides 0.225 0.857 0.097
Trained safety of the use of pesticide 0.079 0.598 0.078
Frequency to receiving safety of the use of pesticide 0.073 0.656 0.932
information

Sources to receiving safety of the use of pesticide 0.001* 0.000* 0.279

information

*Statistically significant at the level of 0.05
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Abstract: This research applied sustainable livelihood approach to analyze oil palm growers’
livelihood for building food security under different production systems. A total of 400 oil palm
growers in Surat Thani were interviewed. The result of this study revealed that fluctuation of oil
palm prices, an increase in input prices, and availability of water were prominent factors affecting
oil palm growers’ livelihood systems for all three different production systems. There were
statistically significant differences among three different production systems in livelihood assets.
The results found that livelihood strategies for building food security showed no statistically
significant difference for different production systems. Lastly, the study found that livelihood assets
especially, social assets were correlated with food security across different production systems.
Keywords: Sustainable livelihoods, food security, oil palm
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Table 1. Livelihood vulnerbility of oil palm growers under different production systems

Vulnerbility Number Percentage Oil palm Oil palm and Oil palm P-
oil palm (n=53) rubber tree and others value®
grower (n=246) (n=101)

Freq. % Freq. % Freq. %
Price uncertainty 386 96.5 53 100.0 234 951 99 980 0.157
Fertilizer price 299 74.8 a2 79.2 182 74.0 75 74.3 0.758
Water shortage 156 39.0 20 377 103 419 33 327 0.285
Climate change 133 33.3 17 32.1 75 305 a1 40.6 0.193
High cost of productic 117 29.3 10 18.9 74 30.1 33 32.7 0.176
Pest and disease 66 16.5 5 9.4 a4 17.9 17 16.8 0.326
Land degradation 38 9.5 4 7.5 28 11.4 6 59 0.296
Lack of funding 17 a3 3 5.7 8 33 6 5.9 0.362
Low quanlity of seeds 11 2.8 1 1.9 8 33 2 2.0 0.904
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Table 1. Livelihood vulnerbility of oil palm growers under different production systems (Cont.)

Vulnerbility Number Percentage Oil palm Oil palm and Oil palm
oil palm (n=53) rubber tree and others P-
grower (n=246) (n=101) value?
Freq. % Freq. % Freq. %
Lack of farm manager
knowledge 10 2.5 1 1.9 7 2.8 2 2.0 1.000
Government policies 9 2.3 2 3.8 a4 1.6 3 3.0 0.419
Others 5 1.3 1 1.9 3 1.2 1 1.0 0.819
Labor shortage 4 1.0 0 0.0 4 1.6 0 0.0 0.466
Lack of markets 3 0.8 0 0.0 3 1.2 0 0.0 0.713
Increase in populatior 2 0.5 0 0.0 0 0.0 2 2.0 0.081
Land rights 2 0.5 0 0.0 2 0.8 0 0.0 1.000
Lack of cooperations 2 0.5 0 0.0 2 0.8 0 0.0 1.000

¢ = Fisher’s exact probability test
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Table 2. Livelihood assets of oil palm growers under different production systems

Livelihood assets Total Oil palm Oil palm Oil palm and P-value
(n=400) (n=53) and rubber others
(n=246) (n=101)
Human capital
Age (yrs) 52.87 56.13 52.56 51.92 0.091
Household member 394 3.79 394 4.03 0.622
Year of experience (yrs) 11.58 11.58 11.88 10.84 0.413
Labour in agricultural sector per 211 2.06 2.19 1.95 0.074
household
Natural capital
Total area of holding (rai) 36.85 27.46° 46.59° 18.06° <0.001*
Agricultural area of holding (rai) 36.13 27.08° 45.89° 17.10° <0.001*
Oil palm plantation area of 20.53 24.92° 21.85° 15.01° 0.006*
holding (rai)
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Table 2. Livelihood assets of oil palm growers under different production systems (Cont.)

Livelihood assets Total Oil palm Oil palm Oil palm and P-value

(n=400) (n=53) and rubber others

(n=246) (n=101)

Physical capital
Fertilizers (baht/rai/year) 2,318.97 2,184.66 2,373.64 2,256.29 0.664
Labor cost excluding harvesting 199.51 104.31 229.68 175.99 0.095
cost (baht/rai/year)
Chemical or pesticide 98.96 55.82° 125.24° 57.58° 0.038*
(baht/rai/year)
Havesting cost (baht/rai/year) 2,053.30 2,288.88 2,273.07 1,394.41 0.054
Fuel excluding transportation 205.79 215.76 207.43 196.56 0.993
cost (baht/rai/year)
Social capital
Social expenses 2,619.38 2,630.19% 2,804.88% 2,161.88° 0.005*
(baht/household/month)
Community exchange 3.20 291 3.27 3.19 0.114
(score 1-5)
Financial capital
Income (bath/yr) 669,440.55 356,703.77° 794,882.17° 528,018.86% 0.002*
Debts (Bath/yr) 484,656.25 90,660.38° 655,479.67° 275,341.58° <0.001*

*Means with different superscripts are significantly different (P < 0.05)

nagnsuazisnisuiuaiaadenluduag
v 3 gol C%
NIV UaNUNANUINY
Augnuduingiulu 3 ssuunisndnd
nagnsn1sUsumLiten A salinlunisasieny
fupanaemsiiunldunniign 5 arduwsn
Usznaulumie (1) N15PI8IN1SANNWARS
555U11R (2) nsanalgangluasiseu (3) ns
' Aa v a
muvasemsniisagn (@) nsldlRuesulunis

¥

9919115 way (5) NM5INAUSIUSTAAULsAY

@

U

Y

MINEIFU NagnsNITUTURITE N YATNTH

he

3]

v

UQﬂma‘mﬁwﬁu‘tumsa%ﬁammﬁummammi
TulAarssuunISHER 3 SEUUNISHAR dndiu
vounwmsnatugnudnisiulunslinagniuay
33n1suSusiieadianinuduniniceinis

o o o

upnAsiuegslifidudAgynisedd (Table 3)

522 | nagnsnisassdnlunisadeanutuamisemsvesiugninduiniuludssmalne



JCDLQ

Table 3. Livelihood strategies for building food security under different production systems

Livelihood strategy Num Percentage Oil palm Oil palm Oil palm P-
ber (n=400) (n=53) and and value®
rubber others
tree (n=101)
(n=246)
Freq % Freq % Freq %
Finding cheaper food sources 209 52.25 27 5094 131 5325 51 50.5C 0.88
Borrowing food/money from 37 9.25 3 566 25 10.16 9 891 0.65
neighbor or relatives
Finding food from natural sources 281 70.25 39 7358 174 70.73 68 67.32 0.70
Limitation of food intake 39 9.75 5 9.43 21 854 13 1287 0.44
Reducing number of meals per day 33 8.25 3 5.66 20 8.13 10 9.9C 0.72
Sellling livestocks in exchange for 25 6.25 1 1.89 17 691 7 6.92 0.41
food
In farm and off farm work 22 5.50 3 566 14 569 5 495 1.00
Using saving to buy food 43 10.75 4 755 26 1057 13 1287 0.61
Cutting down expenses 249 62.25 28 5283 157 6382 64 6337 032

¢ = Fisher’s exact probability test
Na9INA1T N5 Uadelaeldnng
ATILNBIAUTENDULTIENTIEUNTOanR LS
ﬂaqwﬁ“vﬁaLmemmsU%’Uéf’JLﬁaa%ﬁqmmﬁum
mMaonsadldmde 5 Jadey wiounaruane

o w

U39y (factor score) wuinUadeidrAgyngn

Seadansuannunluuitdes lewa 1) N15IAnIs

F1UNITUSLAA 2) N159ANITNIDINITAUUAG

v

555UVIRLAZVUARTELY 3) N15TUDIMITUTB
RuUAENIMUMEIMISTIAIgN 4) MImaela
Wiy way

5) N15aRA1MI8LAYNN5ERY LadiAn variance
explained 118U Souay 13.651, 12.760,
12.718, 12.216 wag 12.131 91U A1H U

NUaLLIUNLARNIFT Table 4
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Table 4. Factor analysis results of oil palm growers’ livelihood strategies to build food security

Factors?

Factor loading Variance explained (%)

FACTOR 1:
Reducing number of meals per day
Limitation of food intake
FACTOR 2 :
Sellling livestocks in exchange for food
Finding food from natural sources
FACTOR 3 :

Borrowing food/money from neighbor or relatives

Finding cheaper food sources
FACTOR 4 :

In farm and off farm work
FACTOR 5 :

Cutting down expenses

Using saving to pay for food
Total variance explained

13.651
0.744
0.680

12.760
0.760
0.704

12.718
0.843
-0.577

12.216
0.691

12.131
0.786
-0.614

63.475

@ Principal component factors with iterations: Varimax rotation

NAAWS lUN1ANTITN
HAaNWSLUNITAITITNYDIASILIDU
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szuUnIsHARTLAna1tY TuamsanaInnis
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Yrauihdulu 2 ffvan Usenaulumeniainu

waliled wazdlAn1sidnfeenns lunwsiuinuns
AugnUrduiduianuiiuamisemislulls
waligauazn1sidnfisemsiuseauinn (Table

5)

Table 5. Comparison of food security of oil palm growers under different production systems

Oil palm
Oil palm and
Food security Oil palm and rubber F P-value
others
tree
Food availability 3.752 3.99b 3.92% 3.638 0.027*
Food access 3.80° 4.00° 4.04° 3.393 0.035%

#b Means with different superscripts are significantly different (p < 0.05)

*Asymptotically F distributed.
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Table 6. Shows the correlation between food security regarding food availability and livelihood

assets of oil palm growers under different production systems.

Livelihood assets

Oil palm
(n=53)

Oil palm
and other (n=101)

Oil palm and rubber
tree (n=246)

Human capital

Age (yrs)
Household member
Year of experience (yrs)

Labour in agricultural sector per household
Natural capital

Total area of holding (rai)

Agricultural area of holding (rai)

Palm oil plantation area of holding (rai)
Physical capital

Fertilizers (baht/rai/year)

Labor cost excluding harvesting cost
Chemical or pesticide (baht/rai/year)
Havesting cost (baht/rai/year)

Fuel excluding transportation cost (baht/rai/year)
Social capital

Social expenses (baht/household/month)
Community exchange (score 1-5)

Financial capital

Income (bath/yr)

Debts (bath/yr)

0.535%*
0.354%*

-0.226** -

0.179%* -
0.366** 0.376%*

* Correlation is significant at the 0.05 level (P < 0.05), ** Correlation is significant at the 0.01 level (P < 0.01), - =

No correlation
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Table 7. Shows the correlation between food security regarding food access and livelihood assets

of oil palm growers under different production systems

Livelihood assets Oil palm Oil palm and rubber Oil palm and others
(n=53) tree (n=246) (n=101)
Human capital
Age (yrs) - - -
Household member 0.321* - -
Year of experience (yrs) - - -
Labour in agricultural sector per - - -
Natural capital
Total area of holding (rai) 0.285* - 0.198*
Agricultural area of holding (rai) 0.283* - -
Palm oil plantation area of holding (rai) 0.324* - -
Physical capital
Fertilizers (baht/rai/year) - - -
Labor cost excluding harvesting cost 0.390* - -
Chemical or pesticide (baht/rai/year) - - -
Havesting cost (baht/rai/year) 0.293* - -
Fuel excluding transportation cost - - -
Social capital
Social expenses 0.362* 0.188** 0.202*
Community exchange (score 1-5) 0.349* 0.390** 0.418**

Financial canital

Income (bath/yr) - . _
Debts (bath/yr) - - ,

* Correlation is significant at the 0.05 level (P < 0.05), ** Correlation is significant at the 0.01 level (P < 0.01), - =
No correlation
AfuseununsnIRUgnnaNtuee nunInsEUgnUrduduiauduiusiunu
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Abstract: Partially purified trypsin from porgy (Stenotomus chrysops) viscera was immobilized onto
Octyl Sepharose CL-4B. The optimal temperature and pH for the hydrolysis of N-a-benzoyl-DL-
arginine-p-nitroanilide (DL-BAPNA) by the immobilized trypsin were 55°C and 8, respectively. The
immobilized trypsin exhibited a much broader pH range (6-11), temperature (20°C-80°C) activity
and stability versus the free form of the enzyme. The immobilized enzyme was less sensitive to
inhibition by the soybean trypsin inhibitor. According to the results, the immobilized trypsin and
free enzyme retained 70.59% and 20.10% of their activity, respectively, when they were incubated
with 1 uM of the soybean trypsin inhibitor. For the reusability study, the immobilized trypsin
maintained 41.31% of its activity after 6 periods of activity, indicating that the immobilized trypsin
had appropriate stability and could be reused.
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unfAnga: Louledn3ugunciun1sviiuiansuisdriuaniaseslulainensaiuisagnniauy Octyl

Sepharose CL-48 touledvsudunieguiigumniiuasiiioviivanganamiunisgosaals NO-benzoyl-

DL-arginine-p-nitroanilide (DL-BAPNA) 11U 55 asft@aifivaunas 8 muatfu touleiniudunss

JULARIRINTTULAZAIUAIIADTILEY (WD 6-11) gaunndl (20-80 aertwadea) lugianinaninie

= = 1y o a ¢ = a ' o O & a a Y =
Wisuisudueulesilugudase woulvinisguiianulbanasieasdudueulednivguaindivies

doandesiunanisnaaamud teuledinieguuasiouledlusudassasianssusoesar 70.59 uaz 20.10

PuaIU WauumlgasduduaulainsuTuantwmdssisesuanututy 1 lulasluans dmsunisanw

nsdeulwdnduunlelalminuin teulwdnivauniegudnadifanssusesar 41.31 naans1unis

WlUlE 6 A3s wansineuledn3vgussagulianuasisaganusainduanldlnila

ANEATY: N13ATI NSTHUNANEN WAL NFUTU 1nTadly

Introduction

Trypsin is one of the major digestive
enzymes, which acts on peptide bonds on the
carboxyl side of lysine and arginine residues.
Trypsin has a catalytic triad of serine, histidine
and aspartate (Bougatef, 2013). The enzyme
has many biomedical and industrial
applications due to its narrow specificity that
allows for more controlled proteolysis
(Klomklao et al., 2007). Among all trypsins, fish
trypsins are of immense interest because some
of them are more active catalysts at relatively
low temperatures compared with similar
enzymes from thermophilic organisms from
mammalian and plant sources, making them
very suitable for a number of biotechnological
and food processing applications ( Simpson,
2000).

Nevertheless, the enzymes have

some limitations that may hinder their

industrial  applications. For example,
widespread use of the free form of the enzyme
in batch reactions is limited by stability,
recovery, and reusability (Aryee and Simpson,
2012). To enhance the convenience and cost-
effectiveness of enzymes in  catalysis,
immobilization, among other strategies, has
been suggested (Garcia-Galan et al., 2011).
Immobilization involves the attachment of the
soluble/ free enzyme onto inert solid support
materials. This technique does not only fix
enzyme molecules to make them reusable,
but also has potential to modify the properties
of enzymes, such as the stability and catalytic
properties to enhance the feasibility of
applications (Vidinha et al., 2006). The main
advantages of enzyme immobilization include
reusability, ease of process control, reduced
costs, and ease of separation of the enzyme
from the reaction products after the desired
transformation is achieved (Wu et al., 2005).
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Certain trypsins have previously been
immobilized by cross- linking, covalent
attachment, entrapment in  mesoporous
materials, and surface adsorption (Sun et al.,
2015) using various supports such as controlled
pore glass (Li et al., 2013), silica-based materials
(Sun et al., 2015), polyamidoamine dendrimers
(Wuetal., 2018), chitosan (Sun et al., 2017),
magnetite nanoparticles (Atacan et al., 2017),
alginate ( Ganachaud et al., 2013) and
lignocelluloses (Bassan et al., 2016). Recently,
the immobilization of trypsin from Nile tilapia
was reported by Azevedo et al. (2018).
Nevertheless, the prospects of immobilizing
alternative and underutilized sources of trypsin
such as from fishery resources have received
little attention. Therefore, the aims of this study
were to investigate reaction conditions for the
immobilization and physicochemical properties
of immobilized porgy trypsin. To prepare the
enzyme for possible commercial application,
the advantages of increased operational
stability as well as ease of enzyme recovery for
repeated use via immobilization were also
explored in this study. The studies reported
here could provide useful information for using
immobilized  fish  trypsin  in  industrial

applications.
Materials and Methods

2.1 Reagents

Octyl Sepharose CL- 4B, N- o-
benzoyl- DL- arginine- p- nitroanilide ( DL-
BAPNA) , dimethyl  sulfoxide, and
glutaraldehyde were purchased from Sigma-
Aldrich (Oakville, ON, Canada). Citric acid,
glycine, sodium acetate, hydrochloric acid,
calcium  chloride, sodium  hydroxide,
monobasic/ dibasic potassium phosphate
and monobasic/ dibasic sodium phosphate
were purchased from Fisher Chemicals
(Nepean, ON, Canada). All solvents used in
this study were purchased from Fisher
Scientific ( Whitby, ON, Canada) except
ethanol  which  was obtained from
Commercial Alcohols ( Boucherville, QC,
Canada).

2.2. Sample preparation

Porgy (S. chrysops) were purchased
from a local market in Montreal (Waldman
Plus). After capture, the fish were chilled in
ice and off- loaded approximately 10 h
thereafter. Fish were bought immediately
when the fish arrived at the market. Fish were
kept in ice with the sample/ice ratio of 1:2
(w/ w) and transported to the research
laboratory within 30 min. The fish were
eviscerated and the viscera were removed.
The collected viscera were cut into pieces
with a thickness of 1-1.5 cm. The viscera was

defatted with acetone according to the
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method of Klomklao et al. (2007) and stored
at -20°C.
2.3. Preparation of crude extract

Defatted viscera powder was stirred
continuously in 50 mM Tris— HCl, pH 7.5
containing 5 mM CaCl, at a ratio of 1:10 (w/v)
at 4 °C for 3 h. The homogenate was
centrifuged for 30 min at 4 °C at 10,000 g
using a Beckman J2-21 refrigerated centrifuge
(Beckman Coulter, Inc., Fullerton, CA, USA) to
remove the tissue debris. The supernatant

«

obtained was designated as the “ crude
extract”.
2.4 Trypsin partial purification

Trypsin from the viscera of porgy
was partially purified using ammonium
precipitation.  Purification processes were
carried out in a cold room (4 °C). During
purification, protein concentration was
measured at 280 nm, and trypsin activity was
assayed with DL- BAPNA as a substrate
(Erlanger et al., 1961).

The crude enzyme extract was
mixed with Brij 35 to obtain a final
concentration of 0.2%, held overnight and
finally centrifuged at 10,000 ¢ for 30 min. The
supernatant obtained was subjected to
ammonium sulfate precipitation and the
fraction precipitating between 40 and 60%
saturation was collected.  The pellet
obtained after centrifugation at 10,000 g for

30 min was dissolved in 15 mL of 50 mM Tris—
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HCl, pH 7.5 containing 5 mM CaCl, and
dialyzed against
20 volumes of 50 mM Tris- HCl, pH 7.5
containing 5 mM CaCl, overnight with three
changes of the dialysis buffer and then
concentrated by lyophilization. The
powdered partially purified porgy trypsin
thus obtained, was used for immobilization
studies.
2.5 Porgy trypsin immobilization on octy!
Sepharose CL-4B

The porgy trypsin immobilized onto
octyl Sepharose CL- 4B was prepared
according to the method of Aryee and
Simpson (2012). The previously washed octyl
Sepharose CL-4B equilibrated with 10 mM
sodium phosphate buffer, pH 7 was added to
40 mg/mL enzyme solution in 10 mM sodium
phosphate buffer, pH 7 (1:10 w/v resin to
buffer), and incubated on Multi- purpose
rotator (Barnstead International, lowa, USA)
at 50 rpm and 4°C for 6 h. The trypsin-resin
mixture was vacuum-filtered using a Pyrex®
Blichner funnel with a sintered (fritted) glass
disc, and the filtrate was collected. The
immobilized porgy trypsin was washed with
3 changes of 10 mL 10 mM sodium
phosphate buffer, pH 7. The immobilized
trypsin was then filtered and vacuum-dried
in a desiccator over silica overnight. The dried
immobilized trypsin from porgy viscera was

stored at -20°C.
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2. 6 Activity determination of free and
immobilized trypsin

The activities of the free trypsins
were determined using DL- BAPNA as
substrate following the method of Erlanger
et al. (1961). An aliquot of the enzyme
solution (200 pL) was added to 1000 pL of
reaction mixtures containing 800 pL of 1 mM
DL-BAPNA solution in 0.05 M Tris- HCL buffer
(pH 8.2, containing 0.02 M CaCl,) and 200 uL
of 0.05 M Tris-HCl buffer containing 0.02 M
CaCl,, pH 8.2. The mixture was incubated at
room temperature (25°C) for precisely 10
min. The release of p-nitroaniline from DL-
BAPNA was measured at 410 nm using a DU®
800 UV-vis spectrophotometer ( Backman-
Coulter, Brea, Canada).

For the immobilized trypsin, the
method was modified as follows: about 10
mg of dry immobilized albacore tuna trypsin
were added to 800 uL of 1 mM DL-BAPNA in
0.05 M Tris-HCl buffer (pH 8.2, containing 0.02
M CaCl,) and 400 uL of 0.05 M Tris-HCl buffer
containing 0. 02 M CaCl,, pH 8. 2. After
incubation at room temperature (25°C) for 10
min, the reaction mixture was centrifuged at
12,000 ¢ ( accuSpin Micro 17R, Fisher
Scientific, Massachusetts, USA) for 1 min at
room temperature ( 25°C)  and the
absorbance of the supernatant was

measured at 410 nm in the DU® 800 UV-vis

spectrophotometer (Backman-Coulter, Brea,
Canada). One unit of trypsin activity was
defined as 1 pmol p- nitroaniline

' as the

released/ min, using 8800 M cm’
extinction coefficient of p-nitroaniline at 410
nm (Erlanger et al., 1961).

2.7 Characterization of free and immobilized
porgy trypsins

2.7.1 pH and temperature profile of
free and immobilized porgy trypsins

Activity of free and immobilized
porgy trypsins were assayed over the pH
range of 3.0-11.0 (10 mM citric acid-NaOH
buffer for pHs 3.0-3.5; 10 mM potassium
phosphate buffer for pHs 6.0-8.5; 10 mM
glycine- NaOH buffer for pHs 9.0-10.0 and
disodium hydrogen phosphate-NaOH buffer
for pH 11) at room temperature (25°C) for 10
min.

For temperature profile study, the
activities of free and immobilized porgy
trypsins  were  assayed at  different
temperatures ranging from 20 to 70°C for 10
min at pH 8.2. The relative trypsin activity (%)
was calculated using the highest trypsin
activity obtained as 100%.

2.7.2 pH and thermal stability of
free and immobilized porgy trypsins

The effect of pH on free porgy
trypsin stability was evaluated by measuring

the residual activity after incubation enzyme

534 | nsdnuunaaaneauzvaeuluivsuIuHunTn3RInaIadlulaIneng



in various buffers (pHs 4, 5, 6, 7, 8, 9, 10 and
11) for 30 min at room temperature (25°C).
For the immobilized enzyme, 10 mg of the
immobilized trypsin were incubated at the
various pHs under study (4, 5, 6, 7, 8, 9, 10
and 11) for 30 min at room temperature
(25°C). At the end of the incubation period,
the sample was centrifuged at 3,000¢g
( accuSpin  Micro 17R, Fisher Scientific,
Massachusetts, USA) at room temperature
(25°C) for 5 min and the supernatant (buffer)
was carefully removed. To the damp
immobilized albacore tuna trypsin  was
added the substrate (1 mM DL-BAPNA in 0.05
M Tris- HCl buffer, pH 8.2, containing 0.02 M
CaCl,) and assayed as described above. The
relative trypsin activity (%) was calculated
using the highest trypsin activity obtained as
1009%.

For thermal stability studies, the free
and immobilized porgy trypsins were
incubated at different temperatures (20, 30,
40, 50, 60, 70, and 80°C) for 30 min in a
temperature controlled water bath ( Shaking
Water Bath 25, Precision Scientific, Chicago,
USA). Thereafter, the treated samples were
suddenly cooled in iced water. The residual
activities of free and immobilized porgy
trypsin were assayed as described earlier
using 1 mM DL-BAPNA (in 0.05 M Tris-HCl
buffer, pH 8.2, containing 0.02 M CaCl,) as

substrate at room temperature for 10 min.
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The relative trypsin activity ( % ) was
calculated using the highest trypsin activity
obtained as 100%.

2. 7. 3 Effect of soybean trypsin
inhibitor on free and immobilized porgy
trypsins

The effect of soybean trypsin
inhibitor on the activities of the free and
immobilized porgy trypsin was evaluated.
Soybean trypsin inhibitor was added into the
standard reaction assay to obtain final
concentrations of 0, 0.25, 0.50, 0.75 and 1
UM. The remaining activities of free and
immobilized porgy trypsins were determined
using DL- BAPNA as substrate at room
temperature (25°C) and pH 8.2 for 10 min, as
mentioned above. The residual trypsin
activity (%) was calculated using the trypsin
activity without the inhibitor as 100%.

2. 7. 4 Reusability of immobilized
porgy trypsin

The reusability of immobilized porgy
trypsin was determined during six repeated
batches (10 min/batch) of the hydrolysis of
DL-BAPNA at room temperature (25°C). Each
assay was carried out as mentioned above.
Between consecutive batches, immobilized
porgy trypsin was separated and washed
twice with 10 mM potassium phosphate
buffer for pH 7. Residual activity was
determined and compared with the activity

of the first batch. The relative trypsin activity
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(%) was calculated using trypsin activity of
the first batch as 100%.
2.8 Statistical analysis

All  experiments were run in
triplicate. Data were subjected to analysis of
variance (ANOVA). Comparison of means was
carried out by Duncan’s multiple range tests
(Steel and Torrie, 1980). Statistical analysis
was performed using the Statistical Package
for Social Science (SPSS 11.0 for windows,

SPSS Inc., Chicago, IL, USA).
Results and Discussion

The comparison of the pre- and
post-self-assessments
3.1 Optimum pH for the hydrolyses of DL-
BAPNA by free vs immobilized porgy trypsins

The effect of pH on the activity of
immobilized porgy trypsin  onto Octyl
Sepharose CL-4B and the free form on DL-
BAPNA hydrolysis is shown in Figure 1a.
Optimal hydrolyses were obtained at pHs 8
and 8.5 for the free enzyme and the
immobilized enzyme, respectively. Thus, the
optimum pH for the hydrolysis of the
substrate by the immobilized trypsin shifted
to a more alkaline pH compared to that of
the free form. This shift toward a more
alkaline region could be possibly due to
secondary interactions (e.g., ionic and polar
interactions, hydrogen bonding) between the

enzyme and polymeric support (Bayramoglu

et al., 2008) . When the enzyme was
immobilized, the negative charge was carried
on the surface of the support. After the
formation of immobilized enzyme, the
negatively charged support could increase
the density of protons around the active site
of the immobilized enzyme. Therefore, the
pH within the bulk solution was higher than
that of immobilized enzyme. To compensate
for this effect, the optimum pH of the
immobilized enzyme had to shift to a higher
pH (Kang et al., 2005). Bayramoglu et al.
(2008) reported that there was a shift in the
optimal pH of the immobilized trypsin onto
poly( GMA- MMA) - g¢- MAA beads to a higher
value (9.5) when compared to that of the
free trypsin. Moreover, the pH activity profile
of the immobilized porgy trypsin onto Octyl
Sepharose CL-4B was broader than that of
the free trypsin (Figure 1a). This indicates that
the free enzyme is more sensitive to pH
changes, and immobilization can preserve
the enzyme activity over a wider range of pH.
Similar results have been reported for
immobilized trypsin and other proteases
onto polyaniline (Purcena et al., 2009) and
sterilized cotton gauze bandage (Seabra and
Gil, 2007) . The possible cause of this
phenomenon is that the interactions
between the support and enzyme could

stabilize the conformation of the active site
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of the enzyme. Therefore, the immobilized relatively high activity over a wider
enzyme could keep relatively higher activity temperature range than that of the free form.
at a wider pH range. This improvement of The result suggests that the immobilization
property of immobilized trypsin could made the enzyme sturdier than its free form.
enhance the feasibility of its potential Similar results have been observed for
application in various industries. trypsin immobilized to other supports like
3.2 Optimal temperatures for the hydrolyses polyaniline ( Purcena et al., 2009) and
of DL-BAPNA by free vs immobilized porgy hydrophobic  cellulose- coated  silica
trypsins nanoparticles (Sun et al., 2015). The increase

Figure 1b shows the optimal in optimum temperature of immobilized
temperatures for DL- BAPNA hydrolyses by enzyme was caused by the changing physical
the free form versus the Octyl Sepharose CL- and chemical properties of the enzyme. The
4B immobilized porgy trypsins. The free form non- covalent multipoint interactions via
of the enzyme had an optimal temperature amino groups of the enzyme might also
of 40°C, while its immobilized counterpart reduce the conformational flexibility for the
had an optimal temperature of 55°C, using binding to its substrate (Sears and Clark,
the same substrate for hydrolysis. Moreover, 1993).

the immobilized enzyme could keep

ctivity (%
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Figure 1. pH (a) and temperature (b) profiles of immobilized porgy trypsin onto Octyl Sepharose

CL-4B and the free form. Bars represent the standard deviation (n=3).

3.3 pH and thermal stabilities of the free were stable over a broad pH range (pH 6-11).
versus the immobilized porgy trypsins Nonetheless, the immobilized enzyme was

The pH stabilities of the free versus less susceptible to activity loss at extreme
the Octyl Sepharose CL- 4B immobilized pH values (both acid and alkaline) versus the
porgy trypsins are presented in Figure 2a. free form. Kang et al. (2005) reported that
Both the free and immobilized porgy trypsins immobilized trypsin onto poly[ ( methyl
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methacrylate)-co-(ethyl acrylate)-co-(acrylic
acid)] latex particles was more resistant to
both acidic and alkaline media than the free
form. The results presented above indicate
that immobilized trypsin was less sensitive to
pH than its free form, and that the stability
of the enzyme against pH was significantly
improved by immobilization.

Thermal stabilities of both the free
and Octyl Sepharose CL- 4B immobilized
porgy trypsins were also evaluated using DL-
BAPNA hydrolysis to measure residual
activities (Figure 2b). After incubation of free

and immobilized enzymes at different

ten 400 - :
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o
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0 T T T T
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show that the inactivation rate of the
immobilized porgy trypsin  onto  Octyl
Sepharose CL-4B was much slower than that
free trypsin (Figure 2b). The higher stability of
immobilized enzyme could partly be caused
by the limitation of autolysis (Bayramoglu et
al. , 2008) . Additionally, the increased
thermostability of Octyl Sepharose CL- 4B
porgy immobilized trypsin can also be
ascribed  to improved conformational
stabilization by a stronger degree of
attachment of the enzyme on the support
( Octyl Sepharose CL- 4B) through

hydrophobic interactions.
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Figure 2. pH (a) and thermal (b) stabilities of free and immobilized porgy trypsin onto Octyl

Sepharose CL-4B. Bars represent the standard deviation (n=3)

3.4 Effect of soybean trypsin inhibitor on free
and immobilized porgy trypsin

Soybean trypsin inhibitor (SBTI) is
one of the well-known trypsin inhibitors. It is
a plant protein which has inhibitory activity
against serine proteinases such as trypsin.
The residual activities of the free and the
Octyl Sepharose CL-4B immobilized porgy
trypsins subjected to inhibition by SBTI are

shown in Figure 3, which indicates that the
free porgy trypsin was more sensitive to the
inhibitor than the immobilized porgy trypsin.
At a level of 0.25-1 pM SBTI, the free porgy
trypsin - lost more activity than the
immobilized porgy trypsin at the same
concentration of inhibitor solution with the
value ranging from 17.31% to 50.49%. The
result suggests that the Octyl Sepharose CL-
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4B immobilized porgy trypsin was inhibited to
a lesser degree by soybean trypsin inhibitor
than the free form. Shtelzer et al. (1992) also
reported that the sol-gel-entrapped trypsin
activity was stable when they were
incubated with soybean trypsin inhibitor. The
less sensitivity of the immobilized enzyme to
SBTIinhibition may be due to the active sites
of free enzyme molecules were relatively
more accessible to the inhibitor molecules,
to enable more binding and more
obstruction of substrate binding and its
transformation to products. On the other
hand, the active sites of the immobilized
enzyme molecules were shielded by the
support partially or completely, so the
inhibitor molecules could not occupy the
active sites of the enzyme as much to

achieve the same degree of substrate binding
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and transformation. When mixed with the
substrate molecules, the size of substrate
molecules (BAPNA, molecular weight: 138
Da) was much smaller than that of soybean
trypsin inhibitor (molecular weight: 20,100
Da) (Koide and lkenaka, 1973), thus the
substrate molecules could easily diffuse and
gain access to the active site and cause the
enzymatic reaction. From the above, it is
obvious that the steric hindrance caused by
the support material might protect the
immobilized enzyme molecules from the
inhibition. This feature of the immobilized
enzyme could permit its use in certain
applications such as modification of complex
raw materials with naturally present
inhibitors instead of the free form of the

enzyme.
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3.5 Reusability of immobilized porgy trypsin
onto Octyl Sepharose CL-4B
The reusability of immobilized

enzymes is important for economical use of

an enzyme. To demonstrate the advantage
of immobilized trypsin on supports, a
reusability of immobilized porgy trypsin onto

Octyl Sepharose CL-4B was evaluated. As
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shown in Figure 4, the relative activity of
immobilized albacore tuna trypsin onto
Octyl Sepharose CL-4B decreased gradually
as the cycle number increased. The marked
activity retention displayed by immobilized
albacore tuna trypsin during the first three
cycles implied that minimal desorption and
activity loss of enzyme from the support
( Octyl Sepharose CL- 4B) occurred on
repeated use. This can be attributed to the
strong affinity between the support and the
enzyme produced by the immobilization
procedure. This also indicates that trypsin
from porgy remained adsorbed on the Octyl
Sepharose CL-4B after incubation with the
substrate during repeated use, while the free
enzyme could not be reused after the first
cycle because of difficulty in separation. The
activity of immobilized trypsin decreased
after reusability. This may have occurred due

to the protein diffusional limitations imposed

by the considerably high amount of deposits
that the reaction product accumulated on
the matrix surfaces. As a consequence, it
caused mass transfer restrictions to the
protein molecules. However, these diffusion
restrictions are not imposed on reactants and
other products (Lage et al., 2016). Aryee and
Simpson (2012) reported that immobilized
lipase from grey mullet ( Mugil cephalus)
viscera retained 32% of its initial activity after
the sixth cycles. The reusability of the
immobilized enzyme is one of the most
important advantages of enzyme
immobilization.  Immobilization was an
effective way to produce a heterogeneous
system which enabled easy separation and
recovery from the reaction media for
repetitive use. The capacity to reuse the
enzyme will decrease the cost of a relatively

expensive catalyst.

100 A

Relative activity (%)

Figure 4. Ope

- I I I I I
0 T T T T T L
1 2 4 5

C?/cle number

6 1B. Activities

are relative to the cycle showing the highest activity. Bars represent the standard deviation

(n=3). Different letters on the bars indicate significant differences (P<0.05)
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Conclusion

Immobilized trypsin  from porgy
viscera had different biochemical properties
compared to its free form. The optimum pH
and temperature of immobilized enzyme
were higher than those of its free
counterpart. The immobilized porgy trypsin
onto Octyl Sepharosr CL-4B also showed
higher pH and thermal stabilities than its free
form. Additionally, immobilization reduced
the sensitivity of the enzyme to inhibition by
soybean trypsin inhibitor. This  study
demonstrated the simplicity of the
separation and immobilization protocols
together with the high activity of immobilized
albacore tuna trypsin during repeated use.
Therefore, immobilized trypsin from porgy
viscera can be potential novel immobilized

enzymes for future industrial applications.
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Abstract: The purpose of this research was to develop and verify the efficiency of the drama
education process for encouraging the 21 century learning behavior of the students of Chiang Mai
Rajabhat University. The procedures were 2 steps as follow; 1) to develop and verify quality of the
innovation of drama education, 2) to implement the drama education process. The samples used
for the experiment were 21 students of Performance Arts program. In the 1* semester of the 2019
academic year. The research instruments were 1) dramatic arts lesson plans 2) dramatic arts skills
test 3) self-assessment form of dramatic arts 4) authentic assessment of the 21*" century learning
behavior and 5) questionnaire. The statistical analysis employed were percentage (%), mean ( X ),
standard deviation (S.D.), t-test dependent and content analysis. The results of this research were:
1) The efficiency of the drama education process had a capacity for developing the 21° century
learning behavior. 2) The students’ knowledge on drama was significantly higher that before the
training. 3) The satisfaction of the students towards the drama education process was higher and
at the highest satisfaction level.

Keywords: drama education, dramatic arts process learning, learning behavior
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Active Learning Management in Multimedia Design and Development
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Abstract: The aim of this research was to design an active learning model that could develop
learners' creativity for use in media production. The active learning management model used the
problem-based ‘Air force model” which had 5 steps: 1) Problem encountered; 2) Flying with the
problem; 3) Choose the answers; 4) Check the answers; and 5) Get the best answer. To analyze
the relationship between active learning and creative development within the active learning
model, a static group comparison design was used. The sample consisted of 60 students who
enrolled in the Design and Development Multimedia program in the academic years 2/2017 and
2/2018 at faculty of Education Lampang Rajabhat University, Lampang. data was analyzed using
mean, standard deviation t-test and Pearson correlation. The result of using the active learning
management model enabled the sample to produce creative multimedia well, with a statistical
significance of 0.05. The relationship between the active learing management and creative
thinking development of tertiary learners was found to have a high correlation, with a Pearson
product-moment correlation score of 0.653.

Keywords: Active learning management, creative thinking, creative multimedia
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2
2 Article 2. Is the problem resolved?
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Answer asonable?

Figure 1. The active learning management model to enhance creativity in media production of

tertiary learners (air force model)
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wanaling Table 1

Table 1. Showing student's creative multimedia and the results of their multimedia evaluation

from experts

Creative multimedia Group/ Learning Explanation Level
Name of techniques in
multimedia multimedia
PI.AMNT Group 1 Tutorial Focus on teaching content by Good
SEow o Plant grow dividing the content into sub-
up units Have questions at the end
If answered correctly and
through understanding Will
study the next unit
- T Group 2 Game Focus on stimulate to interest Good
' \‘ Great fighter in content with competition,
using games as a media to
educate, process development,
attitudes, skills
Group 3 Discovery Focus on students have Good
Living opportunity to trial and make
Factors conclusions by themselves
Providing problems for the
students to trial.
Group 4 Practice Focus on training to be precise Good
Must think in the content learned. Program
random question to measure
knowledge
Group 5 Test Evaluate student learning. Good
= Learning is Multimedia will evaluate the
i ] ks test exam results. By percentage
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2.2 NANISIATEAUAINNANES19855AREY
wUUNAdaU Torrance Test of Creativity Test

(TTCT) WSeuMiguseaumINUAnaS19a55Av8 Y

nauAuAx (Unfnwtnisfine 2/2560) fiungy

nAaed (WnAnwUN15ANEY 2/2561) Ad Table 2

Table 2. Showing results of comparison of creative skills between students 2/2017 and students

2/2018

Character of Creative thinking Samples Numbers X) SD t

Fluency thinking (10) Students 2/2017 30 4.53 1.22 7.935%
Students 2/2018 30 7.20 1.37

Originality thinking (10) Students 2/2017 30 3.63 1.10 7.066*
Students 2/2018 30 5.73 1.20

Elaboration thinking (10) Students 2/2017 30 4.40 1.16 6.915%
Students 2/2018 30 6.73 1.44

Flexibility thinking (10) Students 2/2017 30 4.00 1.26 9.041*
Students 2/2018 30 6.87 1.20

* P< 05
INAITNNUIT AFUFAIBENL UA.

1% @ = v

2/2561 ﬁL%EJ'LJGYJEJﬂ’]’i’fDG]ﬂ’]iLi?Ju'gL%ﬂ'i;ﬂ (3Uuuu
1A3030UTY) TAZUUUTS 4 AWAR (ANNAR
AEDY ANUARSISY A LAnasLSenane ALAR
fangu) Mussdusznaumiudnaiiassd
UGN UA. 2/2560 M3Busen1sianTg

Seuiund egeiiduddyneadinseau 0.05

2.3 nan1sAn¥IANFUNUSVRIN1TIANTT
= Y a o/ o a k4 v
Beuiidegniunisiaunfnaiieassadiseu
ngunaaes 30 AU viwuunageuin
ANUINTERNLUULARIFEINNTIAN SIS BUS
We3n Uagn13d1TI9ANNANAT19ETIA LAt
AzuULUTE U UATandURUSILUY Pearson

Ifnane Table 3

Table 3. Showing the correlation between active learning management and creative thinking

development by Pearson product moment correlation

Knowledge (by active learning) Creative
Knowledge Pearson correlation 1 0.653
(by active learning)  Sig(2-tailed) 0.81
N 30 30
Creative Pearson correlation 0.653 1
Sig (2-tailed) 0.81
N 30 30
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Abstract: The purposes of this research were to: 1) develop guidelines for academic reinforcement
to enhance procedures to improve teacher education within the Faculty of Education, Rajabhat

Universities using the concept of contemplative education, coaching and mentoring system, and

research-based learning, 2) synthesize factors for the academic reinforcement, and 3) study the
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establishment of cooperation network for teacher education improvement within the Faculty of
Education, Rajabhat Universities. Research participants consisted of teaching professors, student
teachers, and mentor teachers in internship schools of 38 Rajabhat Universities. Research
instruments were as follows: an analytical form for operating conditions of teacher education, a
data form for knowledge sharing, and reflections from members of the research team. Data were
analyzed using the method of content analysis. Research results were as follows: 1) guideline for
academic reinforcement to enhance procedures to improve teacher education consisted of
objectives, concept and theories, principles, procedures, and output, outcome, and impact of
academic reinforcement, 2) success factors for academic reinforcement consisted of the following:
knowledge of research team, methods used for academic reinforcement, and operating system
and mechanisms for cooperation network, and 3) the cooperation networks among 38 Rajabhat
Universities could be regarded as a ring network

Keywords: Academic reinforcement, teacher education, Rajabhat university network
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Objectives of Academic Reinforcement

To enhance procedures to improve teacher education using the concept of

contemplative education, coaching and mentoring system, and research-based learning

[ Guidelines for academic reinforcement to enhance procedures to improve teacher education ]

Basic Concepts f Principles of \

| Output | Qutcome
For teacher Reinforcement Phase | Freparation Procedures to
education * * Building awareness o Training ¢ Potential of N N
ressarch team enhance teacher
) ibili . T
* Contemplative and responsibility Study Tour - ccucation using
earnin:
education * Building ® Operation Manual to support research EV he concept of
o Coaching & relationship wiith and development in teacher education y. » community for
ching < research team contemplative
Mentoring network
et \ Phase Il Operation Lesson learned education,
ystem continuously N
* Coaching from academic coaching and
® Research- - ildi
Building trust ‘ * Mentoring reinforcement Research-8ased
based Learnin; N N "
g * * Working Equality * Knowledge Sharing Learning
B * |ntegration with
[ Phase Ill Lesson Learned ] Impact Mentor Professor

For academic Job or policy work
reinforcement
.

# PLC for mentor

teacher and professor
s Mentor Teacher

Learning ®  Knowledge of research team
Community
*  Methods

® Professional Success factors for academic reinforcement

\-—J ® System and mechanisms for cooperation network

® Short-term training

courses

Student Teachers

—

® Suggested policy for

teacher education

® Research paper

Figure 1. Guidelines for academic reinforcement to enhance procedures to improve teacher education using the

concept of contemplative education, coaching and mentoring system, and research-based learning
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Figure 2. The cooperation networks of Faculty of Education, Rajabhat Universities
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Abstract: The purpose of this research was to study 1) the health promotion for the elderly based
on health lanna wisdom and 2) policy recommendation on health lanna wisdom for health
promotion for the elderly. The number of sample size was 265 elderly household and 19
interested people in the area of Suthep subdistrict municipality, Mueang Chiang Mai district, Chiang
Mai Province. Data were collected by using questionnaires, non-in-depth interview and focus group
discussion and were analyzed using descriptive statistics and content analysis. The results indicated
that the relationship aspect of lanna local wisdom health promotion in the practice was on the
modulate level (X = 1.90). Lanna local wisdom in rituals activities and local food consumption
that reflecting on the options for health promotion of elderly. The stakeholders have made
recommendations to the health promotion for elderly to create activities.

Keywords: Lanna local wisdom, health promotion, elderly in urban
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Table 1. The Lanna local wisdom for health pro

motion among elderly

JCDLQ

Lanna Local Wisdom Mean Std. Deviation Level
Physical health promotion 1.76 0.73 Moderate
Mental health promotion 1.90 0.70 Moderate
Traditional herbal utilization 1.79 0.70 Moderate
Local food utilization 2.06 0.77 Moderate

Total 1.90 0.74 Moderate

nsdunwalnuulaiidunisnisuaznig
aunungy Seaguladn msasisaSuavninenu
i'Nﬂ'1&Jéf’;aqﬁﬁfgzywﬁuﬁwué'ﬂumﬁﬂ’lﬂﬂﬂmﬂ
fiﬂLﬁawmiuﬁyuﬁﬁamw%miq‘umwLLmu
ﬂﬁ]ﬁ;ﬁuﬁgﬂﬁawmmaLLazﬂaﬁﬂﬁmauaummm
FRINIAUNITUTIILAZ SN B101n15ane e
wANFeaINNIsATIESIaN I UARlaRe il
Hyariutuduniidemainnsldiitenisade

ESUAVAINDYNTTAY TIalinTEuIunISEaag

S

Wanlgsnuanudedantesssusanialaning

= S

Wadiuyana ATnSaulnisdanedy 6113

dnniszuazadunsiaeant Nalivedy ¢

Y

-

Y a o

fnvvasegluniiseuresgninganuiil ung

U o

v
= = o a

ausoulinsmamanszgd 1817 muaude
Aimantazaesundealdlindunsielaun
AnALENTNlUAIS U

ludiuvesguruagiiisnssuiuansesn

'
=

fennundgayuazseinfyiinsndedinly
WA7 LU N1SAUMBEaIn snavdnlutaeuliey
Fu 15 A1 ieu 12 wile (3iAeufusiew)
quiietuusy 14 f WewAssdeTuiewiu (31
iHeunataw) sawdslusaanuitisadosmms
maufgurudunsniuiewazdiionssunig

AN YBINNAINLTE Hasengliluananiny

Fowaniin Wunszuiunsiiadrsnuauiela
wazidunisdunenssdnnuiainussnygy
uaﬂmﬂﬁi{qqmquwﬁwuﬁqﬁmmmw%am
audewadavdalimeainanudulaed
wigogluilagtu Unngnisaimaniissaziiou
audosnsosyurulunisoydnsuasiuy
Fnssuiidmarornuainfuaznisadnenisi
dusuvasaulugusu

Haeonegviumilsnann

..... \AsIznsTuTilansEinfaeay
selandoldssledemadonnundadeng o e
W lunsadudinuseariulaganizaing
Buthefiuneaddondoaldsesiuauniniiie
155191 A5k nsulwivseusriaaanly
soulnesUsenounisulnin denasenisasia
"deladi Fnladuudmdouiivnmduazudly

e 9 1d (Jgeeny v, {lviduntwal 1ile

il
1 v v 3
Fuil 6 Funeu 2560)

Snviuvienani

....... nsliflentaidrsaufisnssud
ﬂ;mﬁuu%’mﬁﬁmﬁaLmiw?amﬁaﬁiiu"mamuamuﬁ
dudydnvalinlmiAnauatafuazniss
drusrnvesdauluguou sadadunisadng

lonaliiinnisnudsvenguisnne o lnglanie

o o

Ui 8 atiudl 3 Ussdudou Ausneu - Sunau (2563) | 585



3A1INTHAUIYUYUUASAMUNINTIN 8(3): 581 - 591 (2563)

nguigeongfiursadadinisuaniuisuteya
YIIFTAUNITATINATUFUAINUALAITLUE S
afaRnssnusing 9 ({gseny v, flvduanual e
Fuiil 6 $unau 2560)
Qﬁ{]ﬁyiLnmﬂ‘i’faa{ulmﬁuﬁmtﬁami
aaasuguamluguvuazdnsugnayulwsily
Buomns (@nitudn) uasBudiuysznouly
n1sUsaemsluATITeuveInuLeY Hasegdiu
Tngjazldayulnsusedaduingiunanlunis
Ussens iudrunanluiaiosssems uay
\3eafns wonandayulnsfiutuursing
afeaelalifudgeengluyuyy wu AUa (Piper
retrofractum) lung (Piper betle) Hudu
a'auﬂuaagﬁ{lzyiywmmiﬁuﬁm’luﬁuﬁ

zdlnarnannvienn ((naly) Wedniuay

v —

Figure 1. Traditional food recipe Tum Tao
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Abstract: The purposes of this research was to study 1) the level of hardiness, optimism, family
relationship and self-care of the cardiovascular disease patients in Sirindhorn Cardiac Center
Phramongkutklao Hospital, 2) compare the self-care of the cardiovascular disease patients by
personal factors; 3) the relationship between hardiness and self-care of the cardiovascular disease
patients; 4) the relationship between optimism and self-care of the cardiovascular disease patients;
5) the relationship between family relationship and self-care of the cardiovascular disease patients.
The results of this research were as follow; 1) hardiness of the cardiovascular disease patients were
at moderate level, optimism, family relationship and self-care of the cardiovascular disease
patients were at a high level 2) the patients who were diffferent in marital status and career had
difference in self-care with statistical significance level at 0.01 3) hardiness positively correlated
with self-care of the cardiovascular disease patients at 0.01 level of significance; 4) optimism
positively correlated with self-care of the cardiovascular disease patients at 0.01 level of
significance; 5) family relationship also positively correlated with self-care of the cardiovascular
disease patients at 0.01 level of significance.

Keywords: Hardiness, optimism, family relationship, self-care, cardiovascular disease patients
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Table 1. Level of hardiness, optimism, relationship family and self-care of the cardiovascular

disease patients in Sirindhorn Cardiac Center Phramongkutklao Hospital (n=430)

Variable X S.D. Mean Level.
Hardiness 43.96 9.66 Moderate
Optimism 4552 9.85 High
Relationship family 62.97 12.18 High
Self-care 125.79 25.04 High
aaufi 3 HANMTIATIEAUSsUTEUguA u Table 2

nuesvewUlsnuadudiuynnaniuans

Table 2. Compare the self-care of the cardiovascular disease patients by personal factors

(n=430)
Personal factors Self-care
t F P-value
1.Gender 1.512m™ - 0.131
2.Age - 1.082" 0.340
3.Marital status - 5.563" 0.004
4.Education - 1.548™ 0.214
5.Child - 0.279" 0.756
6.Career - 8.181" 0.000
7.Income (per month) - 0.274 ™ 0.761

** Correlation is significant at the 0.01 level (2-tailed)
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Table 3. Relationship between hardiness and self-care, optimism and self-care and Relationship

family and self-care of the cardiovascular disease patients (n=430)

Variable Self-care
r P
Hardiness 0.419™ 0.000
Optimism 0.374” 0.000
Relationship family 0.671" 0.000

** Correlation is significant at the 0.01 level (2-tailed)
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Abstract: This descriptive research study aimed to study selected factors or predictive factors of
behaviors leading to complications of diabetic mellitus among diabetic mellitus type 2. Population
consisted of 131 diagnosed diabetic mellitus type 2, and the sample size calculating used Daniel
formula for 113 cases, and systematic random sampling was determining for collecting data. Data
collected by questionnaires was tested reliability by Cronbach’s coefficient alpha about 0.96. Data
analyzed using statistical as Pearson product moment correlation coefficient and Stepwise multiple
regression analysis. An analysis showed that, marital status, average income per month, health
insurance, health service system, health perception, and cues to action were positive association
with behavior of complication’ diabetic mellitus prevention among diabetic mellitus type 2 with
statistic significant level 0.05. Moreover, negative association including; age group was significantly
(P-value=0.043). Three selected factors including; cues to action, accessibility of health care center
and referral system, and average income per month still significantly predicted behavior of
complication” diabetic mellitus prevention among diabetic mellitus type 2. Prediction model
analyzed reported that overall selected factors accounted for 40.1% of behavior of complication’
diabetic mellitus prevention.

Keyword: Diabetic mellitus type 2, blood sugar level control, prediction
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Table 1. Levels of dependence and independence variables (n=113)

Levels of variables (%)

Variables Mean S.D.
High Moderate Low
1. Health service system 86.20 13.80 - 2.86 0.34
- Received health service 88.80 11.20 - 2.88 0.31
- Received screening complication 78.40 21.60 - 278 0.41
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Table 1. Levels of dependence and independence variables (n=113) (Continue)

Levels of variables (%)

Variables Mean S.D.
High Moderate Low

- Received health education 87.90 12.10 - 2.87 0.32
- Received health information 75.00 25.00 - 2.75 0.43
- Home health care visiting 85.30 14.70 - 2.85 0.35
- Received medical procedure 84.50 15.50 - 2.84 0.36
- Complication prevention 46.70 51.00 2.30 244 0.54
2. Health perception 65.50 34.50 - 2.65 0.47
- Perceived of risk 60.30 39.70 - 2.60 0.49
- Perceived of severity 55.20 44.80 - 255 0.49
- Perceived of benefit 78.40 21.60 - 2.78 0.41
- Perceived of barrier 40.50 55.20 4.30 2.36 0.56
3. Cues to action 73.30 26.70 - 2.73 0.44
- Family support 42.20 56.90 0.90 241 0.51
- Community support 64.70 35.30 - 2.64 0.48
- Accessibility of health care center 82.80 17.20 - 2.82 0.37
- Thai traditional and herb used 74.10 24.10 1.70 272 0.48
- Compliance with treatment plan 56.90 42.20 0.90 2.56 0.51
- Doctor appointment 68.10 31.90 - 2.68 0.46
- Take medicine 63.80 34.50 1.70 2.62 0.52
- Food consumption 41.40 58.60 - 241 0.49
- Exercise 25.00 75.00 - 2.25 0.43
- Emotion 30.20 69.00 0.90 2.29 0.47
- No alcohol drinking/ No smoking 95.70 4.30 - 2.95 0.20
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Table 2. Association between characteristics, health service system, cues to action, health

perception and prevention of complication” diabetes mellitus by Pearson product

moment correlation coefficient.

Independent variables

Prevention of complication’ diabetes mellitus

Correlation (r) p-value
Characteristics
- Age -0.189 0.043
- Marital status 0.184 0.048
- Income average per month 0.215 0.020
- Health insurance 0.258 0.005
Health service system 0.446 <0.001
- Received health service 0.375 <0.001
- Received screening complication 0.193 0.038
- Received health education 0.399 <0.001
- Received health information 0.461 <0.001
- Home health care visiting 0.469 <0.001
- Received medical procedure 0.290 0.002
Health perception 0.428 <0.001
- Perceived of risk 0.376 <0.001
- Perceived of severity 0.258 0.005
- Perceived of benefit 0.502 <0.001
- Perceived of barrier 0.209 0.025
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Table 2. Association between characteristics,

health service system, cues to action, health

perception and prevention of complication’ diabetes mellitus by Pearson product

moment correlation coefficient. (Continue)

Independent variables

Prevention of complication’ diabetes mellitus

Correlation (r) p-value

Cues to action 0.546 <0.001
- Family support 0.233 0.012

- Community support 0.374 <0.001

- Accessibility of health care center 0.533 <0.001

- Thai traditional and herb used 0.336 <0.001

91nN5BATIZRTITBIIUNE NG AN TN
nslesiunnzuwnsndouvesiUlglsauiviu
UAN 2 WU Akl sNAnwra1uTasINguY

MuengAnssunistesiunnizunsndeu Le

(%

Sowaz 40.10 (R*=0.401)

= 1Y)

nIvny

otelitedAgyn9ans
0.05 Usznause 3 fauds laun Jade
datnunlviiAnn1sUUR (p-value<0.001) N3

WNEEaaIuUINITAYAINLAENITAeRe (p-

value=0.001) s¢ldnsounsuaienowiiou (p-
value=0.009) mugd iy taendauduaunis
vnglaadl

Y = 0.744+ [0.083* YaFoFa¥nyr ¥
AAN1SUHUR] + [0.388% N15edndieanIuuinig
guamuaznisassie) + [-0.136* s1eldnseunsy

ldssawau] (Table 3)

Table 3. Predictors of prevention of complication” diabetes mellitus by stepwise regression

analyses

Predictors variables B S.E. Beta t P-value
1. Cues to action 0.083 0.098 0.357 3.900 <0.001
2. Health service accessibility & referral 0.388 0.115 0.309 3.369 0.001
system
3. Income average per month -0.136 0.051 -0.194 -2.646 0.009
Constant 0.744 0.290 - 2.561 0.012

Constant = 0.744, F = 24.991, p-value<0.001, R = 0.633, R%= 0.401
Note: R =0.633, R’=0.401, R adj= 0.385

B = unstandardized beta coefficient, Beta = standardized beta coefficient
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The Old Residences and Communities along Saen Saeb Canal

in Bangkok
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Abstract: This research aims to survey database of old residences and communities along
Saen Saeb canal in Bangkok by survey research methods. Data collection was done by purpose
sampling in which certain districts and old communities with overall architectural or artistic or
historical or archaeological or social-cultural value were selected for study. The surveyed
communities have been occupied for over 100 years or have been specific districts that serve
commercial or other purposes for over 50 years. Methods of data collection included survey,
observation, photography and comparison analysis with secondary data. Results of the study were
compiled and explained with descriptive approach. Results of the survey and analysis of information
divide the entire district into 13 areas and primitive communities, comprising 7 old residential areas,
4 old commercial areas and 2 areas or communities with mixed land use. Primary database has been
prepared with the presentation of current images are total of 82 key places. According to the research,
it is concluded that primitive areas and communities by Saen Saeb canal currently surveyed comprise
are traces of primitive areas and communities with noticeable physical elements, which are worth
reviving and developing into special districts that serve historical learning or creative tourism.

Keywords: Primitive community, canal-side community, old market, Saen Saeb canal, Bangkok
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Table 1. The primitive areas and communities by Saen Saeb canal in Bangkok

1. gudnlsivesusausse (Soi Borommabanphot wood trading area)
Wiianiia1ans (coordinates) : 13°45'16.7'N, 100°30'26 8'E

Uszan (category) : rumsidadia (primitive trading area)
fAanssunanludagtu (current activities) : Wdivenssu (commercial)
Neazdendaud : a‘mﬁ”wlﬁ%aammmiwméﬁasgu‘%mz:u‘%mamwwmﬂéﬁama
Huwadsedesuaddsddiduiu demnuvinadmivmuaelfiidennm
dnaed mamwﬁ'«J'«gﬁumaaﬂwuf’jﬂizﬂauﬁuaﬂzjuammﬂauﬂ%ml,a‘%umﬁﬂ 24
Fodndlngy fHstwuuduenamisieaiu lnefidnvasduantnenssuwuulgsu
wwmdwendnwallne %ayjmmmnuusuaammiiwmlﬂauﬁﬁuﬂaaduﬂmum

Aanssuvdnuesernsldmsuiue wsgdlll Wulll wesudnddegends

2. yuyuliadauniuin (Mahanak Mosque community)
wingfifnans (coordinates) : 13°45'10.5'N, 100°30'57.7'E

Uszinn (category) : yuyuBERIAUANFN (primitive community)
Aanssundnlutiagiiy (current activities) : fiogends uazianssumneatann (housing and
religious activities)

ywandeadany | Hugumuiudvemmysiudemeumy doguianiu
papsveilsiuiiels Songsin (2016) a8 “...Zﬁ]ﬂi’{mLﬁsziﬂmﬂw’WW}
aautugnuaniesdsmmuazdusumsii..” menmussumuingy
thusouiiugndafuim fdnvasdudwlsl Truedeinaddld uasfinum i
sUumsandnenssuiinanavans Taefisfadaammunalugudnarsianssy

ae 4 X do o .
yeman wagdinlus (gamy) Wuiundalasnalvgjvosmu

3. guyuiausuilng (Wat Boromniwas community)
ﬁﬁ'ﬂ{l‘ﬁmﬁﬂ% (coordinates) : 13°45'05.0"N, 100°31'15.2"E

Uszan (category) : ﬁu‘ﬁuagjmﬁ'm%@u (primitive community)
Aunssumdnlutioqdu (current activities) : flagend uagAanssumamaun (housing and
religious activities)

swazdeaduy  ugusuuiuunsulasvesnas g $inusy
Tnarvsimsduguinarsanssumsamauivesuy uasdadlfanszen
sj”w?unag'ﬁjwsasﬁwmam menmvesgusululegiuiidnvazdugusunedn
Tuwailes finguthuiFeuiiugnaduun dnlvadudnilitasdundedn
azall dvlutausudnasnvsimsimauanuuazdgnaiteiiianng

Uszdlngs udenguenasndasdiinuiviatends

4. yuyutuasa (Ban Krua community)

Wiagiia1ans (coordinates) : 13°44'58.3'N, 100°31'31.7'E

Uszuan (category) : %gmuag:mﬁﬂﬁu'mﬁu (primitive community)
Aansmmdnhuilagdu (curent actiities): fiogjane uasAnsmminenn (housing and religous acthities

srwanBeadul : uguvudaddssvinsdiulngduiierauidaaiy

<

usswswymtuaddwlngduyyadudoasanu-tuns visdanduyn

yadudeasuany yuvusivegvdesilinaouaundy Sanvanluguwy

b

9 A a1 v - P a o | = v v
uosalundios mqumuﬁauwﬂ@wmww muiwywumuiu AN
<

= e t vy v o = a
A3sinASsld NEULLUUW?Qﬁﬂ?{]WBﬂiiNVIMﬁ?ﬂMa”IEJ LLa:UiTﬂﬁLi@uiV\U

whunegBnduaunils Ineilfadnenilganosiesyt (gmsnesenannu) wae

)

feBamsavizard \Jugudnansyuwu
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Table 1. The primitive areas and communities by Saen Saeb canal in Bangkok (Continue)

5. grunaatadulan (Tarad Chalermlok trading area)
‘ﬁﬁ'ﬂqﬁmaﬁ% (coordinates) : 13°44'58.3"N, 100°32'30.8"E

Uszuan (category) : grumsdaaiu (primitive trading area)
fanssumantuiagiu (current activities) : Widlvenssu (commercial)
swaziBeadaay : nanaadulanairuduasalul wea 2504 S8nveuzidu

. a o X o N o oA =
ﬂaummiwmmwuwumﬂizmm 51g ‘UiL”AZLWY’JL!ZJLLUﬂUiS%uWW@LUBQI‘UGQ

o v

FREWMYTYT 32 IefAuninAnAUauNYSUS MUNaIAniUAoILAULAY

nmeamludagduuszneudmengufinuaineuninadumdn 3-4 fu uazdl

v@uiseiinduens 7 du Fdiulngiiidnvaziduantinenssunuy

TuiAsu Aanssundnvesenanstdfiufiduarsdwmsundyenssy druduuuld

2 a9y 1 o
LﬂUEUENWEE]‘L”UE]gE)’]F\EJ

6. YuyugItiuaay (Surao Bandon community)

WiianiiA1ans (coordinates) : 13°44'40.0'N, 100°34'42.1"E

Uz (category) : quuatuimﬁaﬁ”a@u (primitive community)
Aanssundnlutagiu (current activities) : fiogerds uazfanssumamaun (housing and
religious activities)

eazdoadany : Dugumusnyadudomouagiidieguinniadaniayi

Filu eluefinFondn “awmsiunou” MuTenytUANANTIATUTILNALL

EJﬂUﬂL@ﬂﬂ’]isqmﬂaaﬂLLﬁuLLﬁU (U%nmnuuqyﬁw Yoy 47 VI%@EHHEJU”’WU@HU) nau

aa

awdegurunndtuiuiidegdu nmenmuesguwuludagiuiidnvasdugusu

"

- a a = a8 o v - ' " =
LB maummsawﬂ@ﬂmmﬂu LLazawsmgLﬁaulwalmmayimgmu Tood

.
o

feban3ayidiudugudnarianssumemanivesyumu

q

7. guyuwIatios (Nuannoi community)
Wiianiia1ans (coordinates) : 13°44'28.9'N, 100°35'34.9'E

Uszian (category) : uyuaEoAEALAY (primitive community)

Avnsamdntuilagliu (curent activities) : flagodfe uaziiansumnemaun (housing and religious activities)
o

swanduaduey : Wuynwurnyaduiineginlivesnassuauuauluuiim

i

goewlaties (auwenty 30) YuvuwdiamLNINguTNYAINTTH tneide

PsuAsdugudigaynidnnisyanaskaukay nneamvesguguly
Yogtuiidnuamduguudion finquinuSeunivgnasudiedaiu el dru
Yu Anuad vetin wardsngiSeulnanudeguguvulagamesusnasunaes

o 1Y)

waeiliaBindaneeiesy (ates) iWugudnansianssumemauvesuvy

8. YUVUGWIUAS (Surao Daeng community)

3
#ifingfiAnans (coordinates) : 13°4721.3'N, 100°41'18.8'E

Usznm (category) : ﬂ;uﬂmag;mﬁ'ﬂﬁxd@u (primitive community)
Aansmmdntuagiiu (curent activities): fiotjendte wazAanssuymemenn (housing and religious activites)
swazBuadany  Hugururnyaduidoaeuangiifogiunievenass

uauuauluuTINY YT IUAY (AuuLES Ine) Yuruwisdiauimnguy

WnEAINIIN laglednsufidiuguuiduwngayniinn1sgnnasuanLay
menmvesguruludigtuiidnvaziuguwurudios dnqudusoudign
Aoudadadu dvsduliivartiulu uasusingSeulnainuneguszusielu

gy Inelifadndudesduyadiu (@wiune) Wugudnanianssuniemaun

VOIYNYU

U7 8 avudl 3 Useduiou Aueneu - Suay (2563) | 621



FATNTHAUYUYUUAZAMUNINTIN 8(3): 615 - 627 (2563)

Table 1. The primitive areas and communities by Saen Saeb canal in Bangkok (Continue)

9. gunanvaawia (Tarad Lore Lae trading area)
_ WiianiiA1ans (coordinates) : 13°47'33.7'N, 100°41'44.4'E
Usznn (category) : rumsidadia (primitive trading area)

Aanssundnluilagiu (current activities) : fiogody uagfianssumemraun (housing and

religious activities)
seaziBuadauvy : gruliiegunassauuauuinnueniifoniuaasimas

wia Fallviadugumsdyasmaduasealunaeiidnfnuitmils egrdlshia

A o 3 o ¢ A o o &
fensdyasnaignanunuimas aannsuasewieidaanty Tulagdueud
fdnvauzifudesesvomainvasunaiisuiodduedin lneusingisouriuig

Futheginnuniadadianmlnenudendrmiainsy Jagdulddmivegends

& o = ) & Wy vy o ! & o
vJunan LLawmameugmaﬁlmiuﬂﬁqﬂnmﬂﬂmqmnlmamamwu

10. yuwniuy3guiinsiuszemnaadiuy3 (Min Bur community & Min Buri trading area)
wiagila1ans (coordinates) : 13°48'38.8'N, 100°43'45.4'E
U3z (category) : WauNa1U (mixed land use)

flanssunan (current activities) : fiogody widlye wazeaul (housing, commercial and

religious activities)

o A

a @ & A a o H o A
ELGHGR L NS Wuwuqummﬂaz:ga]iwwml,l,azmmﬂumummwmmmqw

o . =

voufloaiuys Insusnagauiiuyiauiug (ratmn) inedugumdvenssuidl

3

ANUTATeY uagungemsinuanigluuunsantdnenssuiilaniy sfoan

3

nquAnuadluaznyuyuiiuyIUiug

3 3 3

dailvgfldgninsnauazunsdugnlidud

ogorf drunmnsilidunaniuysfadunaraiivensananmalanaianniu &

i

gudufanismananuariuueveiugzey

i

11. YUBUNTIWNBLHU (Saikongdin community)

wiagiia1ans (coordinates) : 13°50'04.5'N, 100°46'18.9'E

Ussunm (category) : ‘qmua@;mﬁaﬁdlﬁu (primitive community)
Aanssundnludagiu (current activities) : flagande uazAanssumismaun (housing and
religious activities)

eazBuaduey  Hugururnyadudeaeuagiinwegiuiinnievenans

wanuavTuuiuwesdszrniwla 48 uaravuonlndiAss guruwiedliamin

INYUBUNBATNTTU LABLTDINIUADUFIULAALAYNLTNNITYAAADIUEAY
wau nennvesyuyuludegiuiidnvasilugururudies fvudounuiud

Ugniunguegluuinasunass dnsduliivazdiulu uarusngdeulnainun

aguszUaelunuau nedifadnnungadaay (@wsmsenesiu) Wuaudnans

o v

12. Uuq (Ban Khu)
AnnndiAans (coordinates) : 13°51'11.8"N, 100°48'21.2"E

4
Usznm (category) : WauNa1U (mixed land use)
Aanssundnludlagiu (current activities) : flagande uazianssunismaun (housing and

religious activities)

sigazildeadauvy : Lrudnsegimldnesnasuauiausenintueniinaasdd

Hutuuenuinaassdiiuildld uausnidugurunvasnssuffiviewrmnsuazy
a &

yadu Fufwundudunantugailen) Jagtuduguyurnailos usald

i

Hunilevesraowaunaulsngndusousannniusessesvoseunaing wazdl

.

UniSuaaesUseuse Inelifadansaunnziv @usad) Wugamneniddyues

?'& o

v
<

g1 wariliansndaluasinsinvinaglsdumnddsaseagluazunlng  fu
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Table 1. The primitive areas and communities by Saen Saeb canal in Bangkok (Continue)

13. 8§1UAAIALN1IMUB9RBN (Tarad Kao Nong Chok trading area)
wifagiianans (coordinates) : 13°51'26.0'N, 100°51'55.2'E

Uszian (category) : grumsiaaiu (primitive trading area)
fanssunanludagiu (current activities) : widlvenssu (commercial)
swazBoadary | \Tudumaedafsiidoguinaiusnineaodua fuae
Wuiiviinisvessunevuesaon Smindiuyd Tneflmaniuvesmaudng 4 liun
Tanuesaen adaduazaiiun waziainyuyLuudiniggd éwxﬂagﬂuﬁnmimaiau
Hagdunaaiimusseendsddufansiuneagadiumil lnsusingnauieaund

Boumve enaslinidurainiin wagfinaaunin nitnuemsaaANT il

= Y ave o [V o
MﬁﬂWWVI?GWIV\iiJLLﬁ&ﬁQﬁUiUlT?ﬂMiUﬂ’ﬁ@g@’mﬁ]muﬁﬂﬁﬂ

s uillazaavingnE Ay wauuaufiaudaaunngstu Kafoghens
an1uiuazgavuieaiffinaAmig Tu Figure 3 Faifuiiandrvosdrunieyuvy
UseiRaans deau waztausssu deovlu w1 o Tufitivanesufanuiivasganunenii
gefUsEneUNINBnINfid1dy Favildidn drsranuluudinady q nasauuinaeLauLay
ns¥uianuduguniorusudufudunas e

Figure 3. Sample of places and landmarks by Saen Saeb canal in Bangkok

Table 2. Places and landmarks by Saen Saeb canal in Bangkok

N anuiivogavunen dssian fifanfimans] N anufiviogavsnem Usgian fifngliaans
o. o.
(places and landmarks) (category) coordinates) (places and landmarks) (category) (coordinates)
Jounmniu o 13°4520.1°N, FausuinannTIng . ) 13°4506.1'N,
1 archaeological site e 8 religious place (Buddhism) o
(Mahakan fort) 100°3020.2°F (Wat Boromniwas) 100°31'11.8°
agvnuamalnegiia ) o 13°45'19.6'N, Janszenda . . 13°4508.5'N,
2 bridge / archaeological site o 9 religious place (Buddhism) U
(Mahatthai Uthit bridge) 100°3022.5°E (Wat Phraya Yang) 100°31'16.2'E
UTHUTING » ) 13°45'13.9'N, faBnenilgafosiovy » 13°45'02.8'N,
3 religious place (Buddhism) o] 10 N religious place (Islam) S
(Golden Mount) 100°3023.8°€ (Jami UL Khoy Riyah mosque) 100°3127.8°€
ALWIUUIAGNTH ) 13°45'16.9'N, Tadansanzazs . 13°45'00.7'N,
q bridge o ! religious place (Islam) S
(Narit Damrat bridge) 100°3034.0°F (Darul Falah mosque) 100°31'41.0°
FaLdINIug . . 13°45'15.5'N, ATWIUAIYNA . 13°44'59.2°N,
5 v religious place (Chinese culture) s 12 bridge o
(Guan Yu shrine) 100°30'38.7'E (Charoen Phon bridge) 100°31'28.2'E
faBauvuin » 13°45'10.4'N, T1du noutddu ) 1344’57 1N,
6 religious place (Islam) |13 cultural heritage S
(Mahanak Mosque) 100°30'59.5° (the Jim Thompson house 100°31'52.5°
ALY YT ) 13°5'11.2'N, AXWIURANMAT 56 ) o 13°44'57.1'N,
7 bridge e 14 bridge / archaeological site I
(Charoen Rat bridge) 100°31'01.6'E (Chaloem La 56 bridge) 100°31'52.5"E

U7 8 avudl 3 Uszduiou fueneu - Sunay (2563) | 623
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Table 2. Places and landmarks by Saen Saeb canal in Bangkok (Continue)

(Shui Wei Sheng Niang shrine)

100°39'20.1"E

(Nurus Salam mosque)

N anuiiviioauunen Usian g deans] N anuiiviieananenn U5l Aiagiimens
o. o.
(places and landmarks) (category) (coordinates) (places and landmarks) (category) (coordinates)
Feaseunu social heritage / 13°44'54.4'N, ity . _ 13°4621.5'N,
15 : | 42 religious place (Buddhism) S
(Sa Pathum palace) archaeological site 100°31'55.0°E (Wat Phichai) 100°39'31.8°E
Fadunsna religious place (folklore/ 13°44'58.4'N, FadnenTgaguad - 134626 8N,
16 ® | e T religious place (Islam) -
(Phu Chaimongkol shrine) Chinese culture) 100°3223.4°E (Yamiunmuptadi mosque) 100°39'41.7°E
aznuedulan ) 13°44'57.6'N, dabadaaay - 13°46'51.6'N,
17 bridge B religious place (Islam) o
(Chalermlok bridge) 100°3227.7'E (Al-Salam mosque) 10074025.8°€
omsnanaaaulan o _ ) 13°44'58.6'N, TaBnduduzduyeadiiu . 13°47'20.9°N,
18 historic & social heritage e | 95 religious place (Islam) o
(Tarad Chalermlok buildings) 100°3230.0°E (Yam | Ya Tun Muslimin mosque) 100°41'20.6°E
WTHATTTUANAY . _ 13°44'57.1'N, AnaLsINIug viaeuma B _ 13°4735.1'N,
9 |° religious place (Chinese culture) | 46 N religious place (Chinese culture) o
(Buddhasangtram association) 100°32'33.5"¢ (Guan Yu shrine, Lore Lae) 100°41'44.5"
avnutnay ) 13°44'55.1'N, Beuliiudnunaiaimasuva o ) ) 13°47'33.6'N,
20 bridge | historic & social heritage o
(Chit Lom bridge) 100°3241.1°E (Wooden house) 100741'44.5°€
ALnuing . 13°44'53.6'N, Foduiigymile » . 13°48105.4°N,
21 bridge | a8 religious place (Buddhism) SO,
(Withayu bridge) 100°3254.2° (Wat Bumphen Nue) 100°4237.7°
aRanswu - _ 13°04'56 5N, Faurauials - ) 134759 8'N,
22 religious place (Buddhism) | e religious place (Buddhism) S
(Wat Ditsa Hong Sa Ram) 100°33'04.4°F (Wat Bamphen Ta) 100°4237.2°
dxnudnsduiug 2 ) 13°44'52.0°N, AvnuANYiia ) 13°48'01.5'N,
23 bridge | 50 T bridge e
(Mit Samphan I bridge) 100°3347.4°F (Somboon Uthit bridge) 100°4236.7°E
fadu . ) 13°04'98.6'N, 1595 ey ) ) 13°48'39.1"N,
24 religious place (Chinese culture) | 51 historic & social heritage o
(Chinese shrine) 100°34'08.5'E (Rice mill) 100°43'41.6'E
Folvlivesau o _ 13°44'46.0'N, FnuarluvsiaguruiuyEeudud o ) ) 13°4837.0'N,
25 religious place (Buddhism) o 52 ’ T historic & social heritage I
(Wat Mai Chong Lom) 100°34'28.9'E (Shophouses) 100°43'42.8"E
Jadnn3auviaiiu - 13°04'39.8'N, 01PSAAAEUYS ) ) 13°48'42.4'N,
26 v religious place (Islam) o] s : social heritage .
(Da Run Mu Si Nin mosque) 100°34'43.3'E (Min Buri market buildings) 100°43'44.5"€
nand - ) 13°44'32.5'N, fadulunaaiiugi B ‘ 13°48'42.0°N,
27 religious place (Buddhism) R -1 religious place (Chinese culture) o
(Wat Phasi) 100°3519.1°8 (Chinese shrine) 100°43'45.0°F
JaBadaneyiesi - 134425.9'N, madnieafmandes B ) 13°4838.9'N,
28 religious place (Istam) e o | 55 religious place (Chinese culture) U
(Al Khoi Riya mosque) 100°3536.5° (Chinese shrine) 100°43'46.0°E
Jadnenddadaau » 13°44'31.2'N, manandmindiugs o ) ) 13°4849.7'N,
29 N religious place (Istam) e 56 ’ historic & social heritage N
(Jamiulislam mosque) 100°35'55.6'E (Formerly Min Buri city hall) 100°43'53.8'E
ANANATYNANIN ) 13°44'41.3'N, aondsinsaunsutaliuyi o ) ) 13°48'55.4'N,
30 v cultural heritage U 57 * historic & social heritage ISR
(Trakun Whang Association) 100°36'00.2°E (Formerly police station) 100°44'03.9°
Tadndsedaduinei » 13°44'58.3'N, Indafluy3anll ) ) 13°48'50.7'N,
31 religious place (Istam) o] 58 social heritage o
(Sirawyul Ibadah mosque) 100°36'10.6°E (Min Buri wood trading warehouse) 100°44'10.1°E
Fansylnsan o ) 13°4521.9'N, Iouauay . ) 13°49°07.8'N,
32 religious place (Buddhism) I - ! religious place (Buddhism) o
(Wat Pra Kraisri) 100°36'40.2"E (Wat Saen Suk) 100°44'32.1"
Jawmaan » ) 13°45'35.8'N, faBadnenadanuiioys . 13°49'27.9'N,
33 religious place (Buddhism) | 60 ! religious place (Islam) S
(Wat Thep Lila) 100°36'52.8' (hidayatun isalamiyah mosque) 100°45'08.5"E
axnunszedenall ) 13°45'40.8'N, JaBadanensgquadu » 13°49'503'N,
34 bridge | et : religious place (Islam) IO
(Phraya Sinhaseni bridge) 100°36'57.9'F (Ithat Ulu Mutdin mosque) 100745'58.7°E
fadniigadaau o 13°4541.3'N, Jadnnugadaaiy . 13°50/06.0°N,
35 religious place (Islam) | 62 N religious place (Islam) o
(Jamiul Islam mosque) 100°37'11.8° (Ka Ma Lul Islam mosque) 10074620.0°€
aznuiinsumialng ) 13°45'44.3'N, Habadaeveu . 13°50'46.9°N,
36 bridge | e religious place (Islam) N
(Mit Mahatthai bridge) 100°37'26.8° (An lahsan mosque) 100°47'45.9°E
JaBasniudaau - 13%45'49.7'N, Fansndaluasinsinum » ) 13°51'02.7'N,
37 religious place (Islam) | 68 religious place (Buddhism) IS
(Ritwanun Islam mosque) 100°38'05.1°E (Wat Sub Samosorn Nikon Kasem) 100°48'11.0°E
Fndumaersu - _ 13%45'50.8'N, Tsadumngds ey ) ) 13°51'08.3'N,
38 religious place (Buddhism) | 65 historic & social heritage S
(Wat Chanthawongsaram) 100°3809.6°E (Mahasaksiri Rice mill) 100°48'14.5°E
fabailngauns o 13°45'51.7'N, NGUDIAITNAIALANG o . . 13°51'12.3'N,
39 * religious place (Istam) o 66 ! N historic & social heritage S
(Fathunbari mosque) 100°3845.4°€ (Shophouses) 100°4822.3°€
Tarugiies - _ 13°46/02.2'N, Tadansaynnsiu B 13°51'10.6'N,
40 ! religious place (Buddhism) | e v religious place (Islam) N
(Wat Si Bunruang) 100°39'08.0°E (Darul Muttakin mosque) 100°48'24.6°E
FnaLuslviuiy - : 13°46'14.0'N, dlabaysaaiu . 13°51'10.7'N,
a1 religious place (Chinese culture) 68 o religious place (Istam)

100°48'54.0"E
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Table 2. Places and landmarks by Saen Saeb canal in Bangkok (Continue)

N anuiivideanuem Jszan fifingfenans N anuiiviieogamangni Ussiam g dienens
o. o.
(places and landmarks) (category) (coordinates) (places and landmarks) (category) (coordinates)
dadangaaanu . 13°51'16.0°N, 21A1INAINLNINUBITBN o ) ) 13°5125.1"N,
69 religious place (Istam) o 76 historic & social heritage o
(Darus Salam mosque) 100°49'24.6" (Market buildings) 100°51'58.2'E
dadannsaneysen . 13°51'17.4'N, Aadyadng . . 13°51'26.5"N,
70 religious place (Istam) I 77 religious place (Chinese culture) o
(Darul Khoirot Mosque) 100°49'51.8°E (Pung Tao Kong shrine) 100°51'58.0"E
daBadagaun o 13°5123.3'N, fadndumgaiiu B 13°51'20.7'N,
71 N religious place (Islam) o 78 ! religious place (Islam) o
(Alhutsana mosque) 100°49'59.2'E (In Darun Mi Na mosque) 100°52'09.6'
dadnngayud » 13°5129.8'N, ntinyaudinieg o o 13°51'10.1N,
72 v religious place (Istam) o 79 * religious place (Christianity) I
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Pabuk Disaster Management of Pak Nakhon Subdistrict Administrative

Organization, Muang District, Nakhon Si Thammarat Province
§Ang1 oyvius algalv) wasad 5131 95ervendlan uaz auns n1gyaunaen
Supattra Anuphan, Nutnicha Plirat, Tharinee Jariyapayuklert

and Umaporn Kanjanaklod *

1IN SFUTEMAUAIEnS AnzIYeAansLardIaNmans WINedesviguAsASIIINTIY JmMIAUATASIIINTY,
80280
Public Administration Program, Faculty of Humanity and Social Science, Nakhon Si Thammarat Rajabhat
University, Nakhon Si Thammarat Province, 80280
*Corresponding author: E-mail: tharinee_jar@nstru.ac.th

(Received: September 9, 2019; Accepted: December 18, 2019)

Abstract: The purposes of this research are to study the Pabuk disaster management, to study
affected factors of the Pabuk disaster management and to study the public's opinions on the Pabuk
disaster management of Pak Nakhon subdistrict administrative organization, Muang district, Nakhon
Si Thammarat province. The results indicated Pak Nakhon subdistrict administrative organization
had completed the three periods of disaster management: prior to the public hazard, during the
public hazard and after the public hazard. With the well-planned factors of disaster management
of Pak Nakhon subdistrict administrative organization, the disaster management was in good
outcome because the planning of disaster management will reduce the loss of life and property
in that area. As a result of the operation in disaster management initiated the management system,
there are the rules, regulations, procedures to follow before, during and after the disaster. The
public's opinions on disaster management of Pak Nakhon subdistrict administrative organization,
Muang district, Nakhon Si Thammarat province, are overall at a high level.

Keywords: Disaster management, Pabuk, Pak Nakhon Subdistrict Administrative Organization
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Happiness in Tourism of the Local in Ban Mon Community,

San Kam Phaeng District, Chiang Mai Province
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Abstract: The research was a mixed method. The purpose of this research was 1) to study the
happiness of people in tourism in the community and 2) to propose the development of happiness
guidelines for the community. The content analysis found that the happiness of the people in the
community of Ban Mon was at the high level. The people in the community are happy, both in
their physical and mental well-beings. They are healthy and have proper nutrition. Also, the
community is peaceful, they are well-behaved, conforms disciplines in community, and have
strong family relationships. Peaceful living conditions bring about career development under
sufficient income for their living expenses. Based on the data analysis of happiness of people in
Ban Mon community, here are the proposed guidelines of development. The leaders and relevant
authorities should provide knowledge about tourism to the community and promote and develop
extra careers for the locals to get more income from tourism. They should be more involved with
community activities and should play a role in the core management. Good governance allows
the community to access and monitor tourism leading to sustainable happiness.

Keywords: Happiness, tourism, Ban Mon Community
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Table 1. Opinion on happiness

JCDLQ

Indicators Mean* S.D.* Level

1. Good Health and well - being States 3.41 0.49 High
2. Strong Economic Status 3.16 0.68 Medium

3. Warm - Hearted 3.96 0.46 High
4. Community Management 3.29 0.65 Medium

5. Good Environment 3.48 0.56 High

6. Democratic Community 3.41 0.67 High

Overall 3.45 0.45 High
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Study of Market Management Guidelines for Fish-based Products Business
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Abstract: This study aims to 1) identify ways to develop marketing management of fish-based
product processing with community cooperation as a model for community’s economy of Kalasin
province, 2) identify ways to market the products with problems and limitation concerns, and 3)
establish cooperation with the community by providing the community’ s economy model. The
samples were local fish-based products organization of Ban- tar- ruea- phu-shing, community
leaders, and governmental officers from Phu-sing Sub district Administrative Organization (SAQO).
The instruments were in-depth interview, participation observation, and focus group interview. The
result revealed that the way to improve the fish-based products was to upgrade the products’
quality and standard. The marketing management must be focused on using technology for the
production as well as using internet as a tool of marketing. The manpower skills and expertise for
the production had to be improved the supply and resources for the production must be under
quality control as well as machinery, equipment, and tools of the production. They must be
standardized and safe. There should be a local market of distribution and cooperation to promote
community’s economy.

Keywords: Management process, innovation management, fish-based product
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Figure 1. Collecting data for group interviews

Figure 2. Interview with community leaders

Figure 3. An example of selling products into internet
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