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Abstract

New forms of learning in the future world. The period from 2001 to 2100 (2001 to 2100} is a period in
which the world of education focuses on creating knowledge. abilities and develop people’s potential as
much as possible without limitations Create opportunities to apply integrated skills across content areas.
and create a competency-based learning system What is likely to happen in the world of education in
the 2030s is that educational institutions will rernain the main source of In learning like today But it must
face the challenge of changing the population structure into an aging society. In education, Al will play
a huge role as well. But the most effective model still has to be a combination of automation and teacher
attention. Because of the learning of people It is not writing code for a robot-like command system.
It is anticipated that learning will be personalized. Adapted to suit each student as much as possible
by learning through the systemn. Everyone has equal access to quality leaming. Each student will learn
different lessons according to their individual level of knowledse and understanding. Teachers may need
to change their role from being a teacher to being a caretaker and giving advice. This is in line with the
Office of the Secretariat of the Education Council in collaboration with the Faculty of Education, Chulalongkorn
University, carrying out a project to study the design of policies for transforming the learning system to
respond to changes in the future world in 2040, with the objective of studying and designing an educational
wision, Thailand in 2040, which is the Thai education system Be a leader in changing the lives of students
to be happy and valuable. Able to create a new and desirable society and economy.
Keywords: New Learning, Change, The Future World
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Abstract

This article aims to make vocational education administrators understand the importance of disital
leadership, according to Eric Scheniger’s 7 Pillars concept in the context of school administration.
The important elements of digital leadership are Communication, Public Relations, Branding, Student
Engagement/Learning, Professional erowth/development, Re-envisioning leaming spaces and environment,
and Opportunities. Vocational education administrators need fo use a variety of digital tools. Digital
platforms in various formats and the use of social media in many channels to effectively manage vocational
education in the digital age.

Keywords: Digital Leadership, Viocational Education Administrators, A Phenomenoclogical Study
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Abstract

This research aimed to 1) study the opinions level of the characteristics of anline instructors, and the
satisfaction level of students, 2) compare the different personal factors classified by gender and different
years of studying with opinions about online instructors characteristic and satisfaction of students, and
3) study the relationship between characteristic of online instructors and satisfaction of students in Business
Administration Program of King Mongkut's University of Technology Morth Bangkok. This study was
quantitative research. The samples used in this research were 334 undergraduate students of business
administration program studying the Faculty of Business and Industrial Developrment; Bangkok Campus,
Faculty of Business Administration; Rayong Carmpus, and Faculty of Business Administration and Service
Industry; Prachinburi Campus. The research tool was questionnaire. The statistics used for data analysis
were percentage, mean, standard deviation, difference analysis with t-test, one-way ANOVA, and Pearson's
correlation coefficient.

The results showed that 1) the opinion level about the characteristics of online instructors in the overall
was at a high level, and the satisfaction level of students in the overall was at a high level, 2) the comparison
of different personal factors with the opinion about the characteristics of online instructors found that
students studying in the second year had a higher level of opinions about the characteristics of the anline
instructors as a whole and teaching aspect than the students studying in the third year at the statistical
significance level of 0.05, and 3) the relationship between the characteristic of online instructors and
satisfaction of students was very high positive correlation at the statistical significance level of 0.01.
Keywords: Characteristics of Online Instructors, Satisfaction of Students, Higher Education
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Abstract
The abjectives of this research were to develop and validate a quality of online curriculums and consulting
systemn in classroom research competency enhancement for beginning teachers to become the professional
esearchers in digital era. The sample consisted of 5 specialists chosen by purposive sampling to

assess a guality of online curriculums and consulting system in classroom research competency enhancement
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for beginning teachers. The research tools used in this study were the quality evaluation forms in content and

technigue of online curriculums and consulting system in classroom research cormpetency enhancement

for the specialists. The data were analyzed by using mean and standard deviation.

The result indicated that the owverview of online curriculums and consulting system in classroom

research competency enhancement for beginning teachers to become the professional researchers in
digital era had the highest level of content quality and highest level of technigue guality.

Keywords: Online Curriculum, Consulting System, Classroom Research Competency, Beginning Teachers
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Abstract

The research aims are 1) to develop leaming media based on Virtual Reality (VR) in Science and Technoloay
for the 4" grade students; 2) to explore the impact of VR media practice materials on overall post-learning
cutcomes; and 3} to determine teachers’ and student s satisfaction levels towards the use of designed YR media.
The sample comprised teachers and students affiliated with schools under the Banckok Metropolitan
Administration during the 2024 academic year. Laree, medium and small scale schools , 6 in each category
or 18 schools in total were randomily selected for sampling. The instrument consists of the virtual reality
(VR) media module for science and technology education to enhance the fourth-grade students’ learning
perforrance. The developed VR media is based on Unit 2, “Plants and Plant Classification”. The sub-contents
involve External Structures of Plants; Water Transportation through Roots and Sterns; and Photosynthesis.
Each VR instructional module features lesson contents, learning exercises, quizzes, VR media, an achievement
test and a satisfaction questionnaire to analyze the teachers' and students’ views with virtual leaming
materials. The statistical methods for data analysis are percentage, mean, standard deviation, dependent
samples t-test and a one-way ANOWVA.

As results, the designed VR tool reached the efficiency criteria of 75/75 as the performance values E/E;
equal 86.67/81.33, relatively higher than the designated criteria. Student learning achieverment after
implementing the VR training modules was significantly ereater than the pre-leaming achievement (P<0.05)
Effects of school size were found on post learning academic performance after the intervention (P<0.05).
Students in large and small schools were more productive academically than those in the medium-sized
ones. Overall, teachers had positive perceptions of the use of instructional VR, indicating their high to
highest levels of satisfaction. By the same token, students revealed a very positive perception on using
virtual reality technology as their satisfaction scared to 95.63%.

Keywords: virtual reality media, science and technology, erade 4
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Abstract

The objectives of this research are 1) to study the effectiveness of online teaching materials on food
exchange programs among vocational certificate students at Saowabha Vocational College. 2) Evaluate the
suitability and usefulness of online teaching materials., and 3) to study student satisfaction towards online
teaching materials. The population consisted of 30 students studying in the first year of the Food and
Mutrition Certificate Program at Saowabha Vocational College. The sample were randomized by purposive
random sampling. The tool used for the research was online teaching materials. The appropriate and
usefulness assessrment forrm of online teaching materials and satisfaction questionnaire for online teaching
materials, The statistics used to analyze the data were E,/E; mean and standard deviation.

The results showed that: 1) online teaching media on food exchange programs of vocaticnal certificate
students at Saowabha Viocational College had an efficiency of 80.11/89.78, which was higher than the
specified criteria. 2) The opinions of experts found that online teaching materials were overall suitable
at the highest level and overall usefulness at a high level and 3) students were satisfied with online
teaching materials at a high level. When considering each aspect in descending order, it was found that
the satisfaction with the highest average was online media beneficial to online media users, followed
by online media design and the least was the content of the lesson. It can be concluded that students’
overall satisfaction with online teaching materials is at a high level according to the hypothesis.
Keywords: Development of Online Teaching Materials, Food Exchange Programs, Vocational Certificate Students, Saowabha
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Abstract

The research study objective to study 1) personal factors of Saowapha Viocational College students,
2) socio-economic factors of Saowapha Vocational College students. 3) The decision of the students at
Saowapha Vocational College in choosing to study Viocational Diploma, Home Economics. 4) To study
the relationship between students’ personal factors and their decision to study in Vocational Diploma,
Home Economics at Saowapha Vocational College., and 5) To compare the level of importance to decision
making in choosing Vocational Diploma, Home Economics, of Saowapha Vocational College students
classified by economic and social factors. The population used in this research are 107 students studying
in Vocational Diploma, Home Economics at Saowapha Vocational College. The research tool was a
guestionnaire. The statistics used to analyze the data were frequency, percentage, mean, standard deviation,
Chi-squared analysis, and a one-way ANOVA.

The results showed that 1) most of the students are fernale with a cumulative GPA at the vocational
certificate or high school level of about 3.01-3.50. The students had their ariginal qualifications as a
vocational certificate and are currently studying for a higher vocational certificate in the field of Food
and Nutrition. 2} Most of the students’ parents are self-employed and had a high school education or
equivalent, earning about 10,001 - 15,000 baht and students have decided to study on their own, 3) The
students gave the overall importance to decision making in choosing to study Vocational Diploma, Home
Economics at Saowapha Vocational College at a high level. When considering each aspect in descending
order, it was found that the aspect with the highest average was the teachers, followed by instructional
media and student developrnent activities, and the least was the erwvironment and facilities. 4) The
student’s personal factors correlated with the decision making in choosing to study Viocational Diploma,
Home Economics at Saowapha Vocational College with statistical significance at the .05 level. 5) For
parents with different occupations, it was found that the importance of deciding to study the Vocational
Diploma, Home Economics, at Saowapha Vocational College was different. For the other aspects, it was
found that there was no statistically sienificant difference at the .05 level,

Keywards: Decision Making in Choosing to Study, Viocational Diploma in Home Economics, Students, Saowapha Vocational
College, Bangkok
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Abstract

The objective of this research is to analyze problems and assess the cost management approach. and
develop information systems for managing Information System project costs. The study was conducted
in D.E.S. Co., Ltd. that had problems in estimating and concluding project costs due to complex data
structures. The research process was as follows: 1) Interview and diagnosis 2) study data and analysis
of the previous work system, Implementing a new work system, 3) desiening a database management
systern, 4) desien the operation of the system, 5) develop system and 6) satisfaction assessment. by a group
of T user. The results were reported as averages. and standard deviation

Results of the development of information systems for managineg project costs. Web applications
created from Visual Studio Code in conjunction with PHP language, databases are managed with MySOL.
The system is divided into 12 sub-sections: 1} User Data Management 2) Project Data Management
3) Worker Data Management 4) Materials Management 5) Supplier Data Management 6) Material Order
7) Check and accept orders 8) Disbursement of materials and equipment ) Record the time in and out of
workers 10) Calculate salary 11) Calculate project costs 12} Issue reports. The results of using the system
from the satisfaction assessment of the use of the systemn, was found that 1) in terms of appearance
and ease of use, 2} in terms of the ability of web applications, and 3) in terms of user requirements. All
3 aspects were satisfied at the highest level, and the system was quick, accurate data management and

clearly cost summary.

Keywords: Information Systerns, Cost Managernent, Construction Projects, Web Application
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Abstract
Matural refrigerants with flammable properties are emerging as alternative refrigerants to replace
conventional ones due to their environmental friendliness. They have zero Global Warming Patential (GWF),

zero Ozone Depletion Potential (O0P), and high cocling efficiency at reduced charge conditions. However,

for hurnan safety in using these refrigerants, several factors must be considered. Researchers have compiled
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relevant factors to create a program for calculating the amount of flammable refrigerant that is safe and
comfortable for human use. The program covers the Lower Flammability Limit (LFL) of each flammable

refrigerant, the type of dwelling, and the type of air conditioner. Once the user provides complete

information, the system will automatically calculate and display the results immediately. Once this program

is created, users can accurately and precisely design the charging amount of flammable refrigerants,
referencing the Institute of Refrigeration Safety Code of Practice for A2 and A3.

Keywords: Flammatile Refricerants, Lower Flammability Limit, Global Warming Potential, Ozone Depletion Potential
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Abstract

The study aims to study the satisfaction of participants in the tournament, the tourism dermand and
tourism economic benefits framn the event and to investigate students” opinions and level of participation
in organizing an international rueby football tournament. The 2 eroups of samples were 225 participants
in the international rugby tournament during August 19-21, 2022 and 68 students. The questionnaires
were used to collect data from Participants of sporting events and students organizing sporting events.
Quantitative data were analyzed usine descriptive statistics and t-test

The study found that the participants in the international rugby tournament satisfied with the overall
arrangement of the tournament at the highest level and the level of the tourism demand and tourism
economic benefits from the event, the tourism demand in Songkhla Province was found that there was
a demand for beach, old town and walking street respectively. The economic benefits from this event
were that the average cost per person was 5,366 baht.

The level of students’ opinions towards overall participation was at the highest level. Students’
opinicns on the overall benefits of rugby football were at the highest level. Especially the integration of
student collaboration between programs. The overall level of opinions about participation in organizing
rugby football matches was at a high level, especially participating in the operation of the sport event.
Comparison of tourist demand for Songkhla tourism, classified by individual factors indicated that the
statistically significant difference of Songkhla tourism demands was found in different genders at 0.05 level.
Keywords: Tourism Economy, Satisfaction, Student Participation, Rugby Tournament, Sport Tourism
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Abstract

The purpose of this study was to study the effect of accounting information shown on the financial
staternents on the market value of energy and utilities sectors listed on the Stock Exchange of Thailand.
Whether it affects each other or not, how the accounting information used in the study is the rate of
return on assets. money structure company size working capital ratio and the tumover rate of accounts
receivable which collects information of companies listed on the Stock Exchange of Thailand Only companies
with complete data in 2018-2022, totaling 47 companies, by analysis multiple regression at the confidence
level of 95%.

The study found that accounting information that has a positive correlation that affects the market
value of energy and utilities sectors In the Stock Exchange of Thailand according to the maodel, the Sia.
value is equal to 0.000, indicating that there is at least one independent variable, which is the rate of
return on assets. capital structure company size working capital ratio and the turnover rate of accounts
receivable That can explain changes in market value, At a significant level of 0.05, there was a coefficient
of decision {Adjusted R2) equal to 0.043 indicating that the capital structure company size working capital
ratic and the turnover rate of accounts receivable Can explain the change in the market value of 4.30
percent when considering the model, showing that the yield rate on assets capital structure company
size and working capital ratio affecting the market value in the same direction positively at the significance
level of 0.05, that is, the capital structure company size and working capital ratio Increasing will result in
an increase in market value as well. The debtor turnover rate Affects the market value in the opposite
direction positively. at the significance level of 0.05, that is, the debtor turnover rate Increasing will result
in a decrease in market value.

Keywords: Accounting Information, Financial Statermnents, Market Value, Energy and Utilities Business
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Abstract

The research study aims to: 1) study the operating conditions of entrepreneurs in dry seafood products
business in Samut Sakhon; 2) To study the approaches for adaptation in the next normal of entrepreneurs
in dried seafood products business in Samut Sakhon Province, and 3) to compare the approaches for
adaptation in the next normal of dried seafood business operators in Samut Sakhon Province classified by
business operators’ operating conditions. The population is 184 entrepreneurs of dried seafood products
stores in Samut Sakhon Province. The research tool was the guestionnaire. Statistics used in data analysis
were frequency, percentage, mean, standard deviation and one-way analysis of variance.

The results of the research were as follows: 1) the operating conditions of dried seafood business operators
in Sarmut Sakhon province found that most businesses were located in the district and provincial markets
and have been in business for a period of not more than 10 years. The entrepreneurs earn incomes
from selling dried seafood products per manth less than 100,000 baht. Their customers are tourists
and their businesses are supported through promotional policies and economic stimulus, such as the “50:50
co-payment scheme”, “We fravel together.” and “Tour around Thailand Project”. The most sold dried
seafood products are squid such as dried squid/shredded squid/shredded squid/stretched squid/ladybug
squid/squid roe/ cuttlefish /squid tentacles /eye squid/ crispy squid with spicy coated. 2) Guidelines for
adaptation in the next normal of business entrepreneurs in dried seafood products in Samut Sakhon
Province as a whole found that entrepreneurs gave importance to a high level. When considering the
adaptation guidelines in descending order, it was found that the aspect with the highest average were raw
materials and dried seafood products, followed by sales and distribution channels, and the least was
technelogy and 3} to compare the approaches for adaptation in the next normal of dried seafood business
operators in Samut Sakhon Province classified by the operating conditions of business operators. It was found
that entrepreneurs who differ in the location of the business, the duration of the business, income from
sales of dried seafood products per month, support from government policies and types of dried seafood
that sold the best. They had given importance to the next narmal way of adaptation in the dried seafcod
praduct business in Samut Sakhon Province, with a difference of statistical significance at the .05 level.
Keywords: Adaptation Guidelines, Next Normal, Entrepreneurs, Dried Seafood Products, Samut Sakhon Province
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Abstract

The research study objective to: 1) study the decision-making behavior to buy process halal food of
Thai Muslim consumers in Bangkok, 2) study the marketing mix factors use in the decision to purchase
process halal food of Thai Muslirn consurmers, Thai Muslim in Bangkok, and 3) compare the differences in
the importance of marketing mix factors. Classify by consumers’ decision-making behavior to buy process
halal food. The sample use in the research is Thai Muslim consumers living in Bangkok and decide to
buy process halal food of 400 people by using a questionnaire as a research instrument. The statistics
use in the research are frequency, percentage, mean, standard deviation and cne-way variance,

The results of the research were as follows: 1) Thai Muslim consumers in Bangkok Most of them,
25.25 percent, bousht ready-made food once a month, 34.00 percent bought 1-2 pieces at a time, 39.26
percent, which cost no more than 500 baht per time, 42.25 percent, mostly bought in supermarkets
such as Tops Supermarket, Gourmet Marmet 38.00 percent, the reason for buying was delicious taste
22.75 percent. 2) The analysis of data on the importance of marketing mix factors used in the decision
to buy processed halal food of Thai consumers Muslims in Bangkok as a whole found that consumers
gave importance to the highest level (mean= 4.51, SD = 0.39). product (mean = 4.67, SD = 0.41), followed
by price (mean = 4.52, 5D = 0.49) and the least distribution channels (mean = 4.38, SD = 0.49) and
3) The results of comparing the differences in the level of importance to the marketing mix factors and
categorized according to the decision-making behavior of consumers to buy processed halal food, it was
found that consumers with purchase frequency place to buy and different reasons for choosing to buy
give importance to different marketing mix factors. The statistically significant at the .05 level, there was
no difference.

Keywords: Purchase Decision Processed Halal Food Marketing Mix Factors, Thai Muslims, Bangkok
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Abstract

The research study purpose to 1) study the personal factors of consumers in Samut Songkhram Province
whao use services in natural cafe restaurants in the next normal. 2) Study the use of service in natural cafe
restaurants. 3) Study the marketing mix factors in the use of natural cafe restaurants. 4) Compare the importance
of marketing mix factors in using natural cafe restaurant services classified by personal factors of consumers,
and 5} to compare the importance of marketing mix factors in using services in natural cafe restaurants
classified by the use of natural cafe restaurants. The research sample consisted of 400 consumers who
had used the next normal natural cafe restaurant in Samut Songkhram Province. The questionnaire was
used as a research tool. The statistics used to analyze the data were frequency, percentage, mean,
standard deviation, t-test and one-way ANCVA.

The results showed that 1) most of the consumers were fernale, aged between 25-35 years old, with
a bachelor's degree and were employed/employees in companies. The average monthly incorne is 30,001 baht
or mare, and most consumers are domiciled in other provinces, including Phetchaburi, Ratchaburi, Nakhon
Pathom, Monthaburi, etc. 2} Consumers choose to use the service because the atmosphere and location
are good, well ventilated and close to nature. The most popular choice for snacks is salt fried chicken
wings. Customers choose to use the service once a month, 201-300 baht per time, wearing a mask all
the time, except only when eating. They have been customers for a year because they were invited
by 3-5 friends to use the service on Saturday-Sunday around 12.01-18.00 and consumers know natural
café restaurants from social media such as Line, Facebock. 3) Consumers gave the highest level of
importance to the marketing rmix for using the services in the next normal of natural café restaurants. And
when considering each aspect in descending order, it was found that the aspect with the hichest average
value was the product, followed by the service staff and the least was the promotion. 4) Comparison
of the importance of marketing mix factors in the use of natural café restaurants classified by persanal
factors of consumers. It was found that all factors were different except age. There was no statistically
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significant difference at the .05 level., and 5. The comparison of the importance of marketing mix factors

in the use of natural cafe restaurant services classified by the use of restaurant senvices found that the

importance of all factors were significantly different at the .05 level, except for the dietary guidelines

in the next normal, the number of people using the service and the fime of using the service were not

significantly different.

Keywords: Marketing Mix Factors, Natural Cafe Restaurant, Next Normal, Consurmers, Sarmut Songkhram Province
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Abstiract

The purposes of this research were 1) to study the basic formula of chocolate fudee cake product.
2) To study the appropriate amount of cricket powder as a protein supplement for chocolate fudee cake.
3) To study the nutritional value of high protein chocolate fudge cake from cricket powder, 4) to study
the consumer acceptance of high protein chocolate fudee cake from cricket powder. The research was
conducted using Randomized Complete Block Desian (RCBD), Mean ( ), Analysis of Variance (ANDWVA), and
Least Sienificant Difference,, LSD).

The experimental of selecting basic formulas for 3 chocolate fudee cake found that the testers accepted
formula 1 in terms of overall preference, appearance, color, smell, taste, texture at the highestlevel of preference.
The results of the study of the appropriate amount of supplementation of cricket powder in chocolate
fudge cake at 3 different levels: 5, 10, and 15% of the total weight of the ingredients found that the testers
accepted the protein supplementation of cricket powder at 10% as overall preference, appearance,
color, aroma, taste, texture at the most favorable level. It was also found that cricket powder supplementation
had an effect on the color of chocolate fudee cakes. The results of the study on the nutritional value
of high protein chocolate fudee cake from cricket powder found that 100 grams of high protein chocolate
fudge cake from cricket powder gave 275 keal of energy, 7.69¢ of fat, and 10.91¢g of protein, 55.7mg
of cholesterol, 40.70g of carbohydrates, vitamin B12 .82 ug and ash 1.98g which are mare than the basic
formula of chocolate fudee cake. A study of consumer acceptance of high-protein chocolate fudee cake
from cricket powder found that 90.83% of consumers accepted it because the product was new, interesting,
good-tasting, delicious, and nutritious. Consumers are interested in purchasing high-protein chocolate
fudee cake from cricket powder at a price of 30 baht per piece.

Keywords: Chocolate Fudge Cake, Cricket Powder, High Protein, Product
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Abstract

The purposes of this study were 1} To study the basic formula of plant-based meat analogue sausage
products using gluten. 2) To study the appropriate amount of pre-emulsified vegetable cilin plant-based meat
analogue sausage products. 3) To study the physical and chemical characteristics of plant-based meat analogue
sausage products using pre-emulsified vegetable cil. 4) To study the nutritional value of plant-based meat
analogue sausage products usine pre-emulsified vegetable cil,, and 5) A comparative study of the production
costs of sausage products.

The study found that the panellist tasted and rated their preference for sluten-substituted plant-based
rmeat sausages products differently in the three basic recipes of the Vienna chicken sausage. (p=0.05), with
recipe 3 having a higher liking score on texture (Armness), color and flavor than recipe 1 and recipe 2. The
results of the study on the amount of appropriate use of pre-emulsified vegetable oil in the plant-based
meat analogue sausage products recipe 3 found that when mixing 75% of pre-emulsified vegetable oil in
the mixture of that sausage. It has been more favored than using 50% and 100% of vegetable oil. The use
of pre-emulsified vegetable cil in the blend resulted in higher crude emulsion stability, weight loss during
ripening and higher sausage vield values. (p<0.05) and resulted in a darker sausage color with a decrease
in L*, an increase in a* and b* (p<0.05), but no effect on water activity (aw) (p>0.05). The amount of 100%
pre-emulsified vegetable oil increased thus giving the sausage firmness, chewiness, gumminess, springiness
and cohesiveness decreased (p<0.05). When analyzing the chemical corposition of 100g of pre-emulsified
plant-based meat analogue sausage products, it was found that the energy was 189.54 kcal, fat 10.10g,
protein 15.90¢, carbohydrates 8.76g, and ash 2.13. and 63.08 grams of moisture, which provides lower
energy and fat, but more protein than the basic Vienna chicken sausage. The cost of production of
pre-emulsified plant-based meat analogue sausage products was 21% lower than that of the basic Vienna
chicken sausage.

Keywords: Sausage, Pre-emulsified Vegetable Oil, Plant-based Meat Analogue, Gluten, Product
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nseAeNIBaUes 1 (Whatrnan paper No. 1)
o . . -
3) wmTssuasgUnIuaTUATIUSEIUAMA TN
yadseawaua
- wuuvaasuaun N ssaduda Teold
uwuusEiEiuea 9 Point Hedonic Scale
shagsldnsanilivaasy wuunedaudy
wargUnsnineasulundniusiimedi
3.3 mufununuteya
& w 3 -
3.3.1 avsfinwaastuguldnseniiafisinniiy
Taslngvesauiuivasuuupuvaundndueldnson
A - - - w ur
WisWisunnfiv vinsdnwlasgesiaslinguaumauny
& . R TR ] ' wr &
dialduarliiufveluamauuiumilugasiugu
ldnsanfiouwnla 3 ans (msad 1) Wutayaangiy
$1uu 60 Au Fuduyramns dndou wasdnfnw
g iremisuarlamuintg InerdesSifnuiougi
A o -
nuMvIIVILAT iadndangasiidirsuuuanutay
gurlUdAnwlutiurausialy

i & 4 = -
M3 1 Finudusaaasiiugnildnsendedousni

Yiuudunanluudazgns (niy, Sovaz)

agfu gniﬁ' 1t qnsi"'r 22 qmﬁ 33
n3u Souas nu Sonns niu fouas
naLAU 1000 55.96 1000 5571 1000  64.27
vihsfuwanlug 335 18.75 360 2006 200 12.85
b 335 18.75 330 18.38 240 15.42
nn) 13 0.73 14 0.78 15 0.96
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v " & - .
maail 1 Uinadusagasiugildnsenidaifenaindiy (de)

Wiinnudumauluudazgns (nfu, fova)

Fngiu gosit 11 gnsil 22 gnsit 33
niu fowaz n3u Sonaz n3u fowaz
wavipan 10 0.56 q 0.22 4 0.26
windunsm 6 0.34 6 0,33 15 0.96

fan: gmiﬁ 1 wnudasanaium (2552)
ansh 2 dnutassinsiun (2561)

qﬂsﬁ 3 anwdasmneaanwal (2551)

¥ =
3.3.2 nrsAnwSuadniuieniodatvhes
=l - o v & o = a
fmnzavlundniusilansaniiodienaniie lnshans
K " -
fiugruiidadenlininde 3.3.1 unwseiueniluily
n I , 3
vidadvhediflimaumanduivelualugmsiugiud
sERUTBEaE 50 75 uax 100 MBI SMARDURNSNYME
wiEnmEA Wen AvAtuAsilvesdiaty AfnsTy
T o - ) s wr
a1 ANE uarANLBALNR [8] uarVAADURMATIYY
massamduda Munsiudayannidudnau 60 au
Fufuyrains Unideu wasdnfinw sedsiomnsuas
Tnwuims nendoe@@nwouys ngawmeamuas gis
nstusuuMATLLULATNTEU 9 S8R (9-paint hedonic
4 & w
scale) Tusudnunuzsing @ ndu samd Shvneileduda
ruiunile) wazauseulaesu
3.3.3 msAnwnuAalnTuINIsTD AR
W & o i w ot v o
lansenllaifiennnfivniouuilng Gulugnsldnseni
e - - » (-] = o 4
Andantaannds 3.3.2 dnniwssirurvndasunms
Tt luhufamn s endlulamss dia
& 5 . X
warA Ty WisuiWsuiulansendeunlngrsiugu
3.4 MylATioya
a4 W & -
3.4.1 miAnwgasiugnldnsaniiofisuniniy
Tnernausunimeaesivueiluuasmnsol (Randomized
Complete Block Design, RCBD) vinsussiiunndnus
VNMBNIN UAENITVAGBUAMANMEN MU sEaWALLE
W e - e o i
mudinsfusuuRrsuuuauweu 9 sedu (9-point
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hedonic scale) Tududnwususing @ nfu sawid
Snuniiinduda (Auwiuile) uararuseulaesay
uasihdeyaufins e et meiedy uasins e
AuLUsUsIU (Analysis of Variance, ANOVA) uag
nSrufigurnuuanstanaisuu Least Significant
Difference, (LSD) Amdn nqwsﬁﬁﬂsuuumm'uauqaaﬂ
Todnwludunousoly

3.4.2 nsAneSnahduRendadadvinedi
wireanludednsildnsonilodiouaniie Tneaaws
minaasakuuduanysnl (Complete Randomized
Design, CRD) VIRABUALSINEYITANIENTH WAL TIIUNY
msvisaeawuudihuRenmysol (Randomized Complete
Block Design, RCBD) veaauRuiinuuzn i ssamdiia
(9-point Hedonic scale) UrioyasinnsAnwiusazgns
uvhaTIiRTIaRR Taevremafio el U
{(Analysis of Variance, ANOVA) uasilSsuliivuainu
uANEAIABRLUY (Least Significant Difference, LSD)
Wednidongmsfifiazuuugeanludnwtunoudusisly

4. HANTSIVY

4.1 wansAnwdnusildnsonidafisuninfivges
fiugu wanmsAnwansiugusandusildnsendaiiion
i 9ngasuguldnsendouunlifidiusan
wansinaiu d1u 3 ges insdaudasges lneld
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mslithiiuwswasiinBwiudiuwiaiurldnsenidefuunnwis

o w o P
nawunulandumaunilsliuaglduniufivaly
: ™ —_— -
amnwnaiumylugasiug sy dnvusvsanansiug
A4 v -l
lnseniilofuumnfiviiladann 1 uasnsuuuranm

ansi 1

gnsi 2

a & -
yalseamdudavawdniusldnsondadiouainiie
-
WARIAIAITIN 2

gnsi 3

a1 némi‘mﬂﬁnmmiuﬁ!mmnﬂﬂiﬁmﬂrupw'w:ru 3 gns

o oW - oA W & - &
A4 2 ﬂﬁuﬂuﬂmﬂqﬁﬂanﬂixﬂqﬂﬂuﬂHﬂﬂﬁ“ﬂﬁnm‘ﬂaﬂﬁﬂﬂn‘ﬂL“H“%"Iﬂ“ﬁﬂﬁ';“uﬁqu

AMA TN SEE AN ASWUUAIINYBY
gnsil 1 g3l 2 L
anuuzlsng 7.23+0.46b 6.4320.59¢ 8.95+0.22a
d 7.18x£047h 6.42+0.56¢ 8.77£0.43a
nAvsa 727+048b  6.38+0.56c 8.87+0.34a
dnwusiiedudaemuniuie) 7.12+0.45b 6.83+0.56¢ 8.57+0.50a
ArmtaulnesIy 7.20+0.44b 6.38+0.52c 8.85+0.36a

VUIBWA: 3, b, ¢ AD Fsnwsiuanssulunuuey fruuennegiiivddgnieaid (p<0.05)

- -

INA1TIN 2 wanrsUssdivaunMnIadsEam
wr - wr W a4 m = &
Audavowdndnsildniondafiouninfivgnsiugu
MU 3 ans i Bunadrunauiidsiuresddnsen
ﬁwaﬁaﬂxu.uuﬂ'rsuau%’ummwmﬂé'uﬁ’ﬁﬂaan:maau

-
Buluynaudnems (ps 0.05) Inugnsh 3 drzuuuru
] ol ¥ i ¥
wauganignTi 1 uargandnansi 2 lunnduaeng
il ar a e [T ) =l
fiduddgyveadd (p< 0.05) FiduTsdndengnsi 3
Tumsthludnwtusausaly
oy - -

4.2 gansAnwnsrdnduRewIsiat oS
- -~ e F o -
fmnzaulundsdusdldnsoniaWounnie 990073

ﬁnmn1'ﬂ'&":f'n:.Tuﬁ11'n"':'ﬁﬁaiﬂwﬁﬂﬂuﬂﬂ'ﬁﬂﬁuﬂﬂu@i
weanUiunuvesluhiludusauvedldnsonifiouaini
Tnowdssedunihiufeniadadod S 3 sedu
fia Souax 50 (PO-50) Sauay 75 (PO-75) uaviosar 100
(PO-100) Anvausandndusldnsamilodisminiiy
Teilidufemisdadvioduansianmil 2 Andnuny
yunenmeesaniusildnsandodiousnfivild
Thifuflowisdasned wandannsiil 2 warasuuy
AN MYsEE AL LanIRanTan 3
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| Control |

FO-30

PO-75

| PO-100 |

i 2 wdndnsildnsenidaiiueiniolneleuhduRenTa0atn iU ar

- w & - won -~ .
ma1eil 3 AndnvusynimenmesdainsildnsonidofeuanfelivaiufonddiadvedFuasety

anwouy ATRnIENUT
NHNIBATN control PO-50 POTS PO100

AINUAIRITDIB LAY

% TFR 18.46+2.15" 10.45+2.87° 12.69+0.77° 13.74+0.91°

% WR 7.12+1.23% 1.84+0.38" 1.78+0.10° 0.11+0.08°

% FR 11.30+1.21%0 8.61210.920 10.92+0.70°2 13.64+0.85°

9% Cooking loss 15.5120.69° 16.48+4.552 5.82+0.76" 561x1.28°

% Cooking yield 84.50+0.69" 83.5244.55P 94.18+0.76 94,39+1.28°
fanssuvani (aw)™ 0.98+0.00 0.99+0.01 0.98:0.00 0.99+0.00
Ad

Lightness (L*} 56.52+0.46% 55.80:0.24%"  5528+0.30° 54,86+0.40°

Redness (a*) 17.2620.44° 15.2720.17° 17.13£0.07° 17.03£0.34%

Yellowness (b*) 34,13+0.86° 31.4120.16° 33.8840.17° 33,52+0.81°
dnvauziiioduila

Firmness (g) 1657.63+65.237 1550.46+42.98° 149298249317 1205077053

Springiness 0.88+0.01° 0.89+0.00% 0.88+0.01° 0.8320.01°

Cohesiveness 1.55+0.06 1.56+0.043 1.57+0.012 1.3620.01°

Chewiness (g) 2322.15+52.10° 2020.69+66.24° 202071279557 1672.64+107.92°

Gumminess 2040.58+83.04% 2302.94:79.54° 2150.64+528.51° 1836.25+128.35°
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WBIMA a, b, ¢, d Al sdnmsiuansnefiluuuads fanuuansnedsiideddgniaia (P<0.05)

ns Ao danuunnrvetlufidedAgyeaia (P>0.05)

] =l w = E ¥ ow
%TFR = vaauaiuAignuenaanumaIn manies i)

9%6WR = thiamlassesn
9FR = thsiufanidasean

L* uane 360 - 17 SAeud 0-100

" - ‘ - i
a* wanaFn dums e a* JAullu +, 887 die a* irudu

" i i L a o 3
b* uanap Fwdns e b* DAty +, Fudu die b* Taulu -

- -
TINATINA 3 HAIATIEVRNGNULEYIIN BN NYE
- ow [ F =5 i W e o o
wanSusilansoniadiesanti 3 gns wuimskiiiuiy
vidsatvedianas 75 venSuaniuiuoidlud e
TdnsenlifuAsuunArrsauInnnIauas 50 uasavas
w ¥ b i
100 pstrBumndufons tdatvonludiunauing
TFnAumwinvasdlatu (%TFR) Ansandoumn

vy Wan (% Cooking loss) wazASuamansn
(96 Cooking yieLd}mﬁgaﬁunduﬁﬁuﬁﬁﬁmﬁwaﬁﬁﬁwﬁu
0.05 uasilalildnseniiddutu Taue L* anas e a* uay
b* Wty (p<0.05) urliifinararfansuani aw)
agnifuddvneatiniseiu 0.05

- w 5 - . ' w
ATNA 4 AzuuweRsTINMIYRRBUA U sEa U aves S uRenBiadvieddonudneusldnsen

\dlodteusndiv
AN TN sEE AN ASLUUATINYIY
Control PO-50 PO-75 PO-100
Audnunzsing 780:068°  6.13:0799  858:050° 6.72+0.45°
Fud 8.12+0.90° 6.40+0.96° 8.60+0,49° 7.3740.76°
funavsa 7.75+0.60° 6.63+1.26° 8.10+0.307 7.67+0.66°
dudnvnsdedufateruningds)  8.05:089° 5.83+0.599 8.97+0.18° 6.63+0.61°
AuAureulays 7.8720.72° 5.8540.587 8.97+0.18° 6.4320.50°

= oo =l ‘ w i s [T w e
vaneme: a, b, ¢, d Ao sranwswanetaiulusuusy danuusndegsiideddgnieaitd (P<0.05)

NI 4 wanisUssdiuamninmalsam
Fudaviudwiuindadvhedronmdnengldnson
dadvuaniy TnsmuSuudsiuiswddtadvied
(PO} fumnsanlusdndnsildnsondadauanity ws
Vhinamenhtuitiaiadviedosas 50 75 uaz 100
(w/w) pisanau wazInnITussdiuAmaneuen
Ussamduda wuin Tdnsendadisusnfivitiviunm

¥ ow . T P i e
vanlufivniBdadvudiovar 75 damdnwuenii
s -l ¥ v o -
Ussamdudainanograiifeddgynieata (P<0.05)

' as H -
fnngideddndannislilunondSlatvodiovay
] . &
75 Wdlumsdnwitusausaluiail
4.3 wamsAnwiRmAmlaTuINITTeINER LY
& & a = Vi woa e a ¥
lanseniinfeusinfivlnsloudufivnItiadven
- ' ' ' a
uan e iRaAlnsunsRsduRsulsEn iy
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100 ndy eosmdadudldnsondouula uasudafud

X - w R I )
'Lf'i'n'iﬂﬂmamEm*-u'lnﬂ'ﬁﬂﬁﬂ‘gtmuuﬂﬂwmummaua
Fvheasasar 75 Alesunmsseudy Ydikanis@nuaun

o 4 ar ar
wWisusuaanmvislasuintsludnin 100 ndy
i -l
WARIAIAITTAN 5

' w ! £ o - H
a3l 5 audmnalnsumsvemdadusildnsandounligasiusuuasldnsendafoniniefiliiiufly

wiasagnen
ldnsaniauualn énsandiiawion Sowas
AruAmlnyuIMs gaTrugIu RNl mawAvuuvas
difuflvnisdadved

wdaunmn (Mausas?) 207.27 189.54 - 8.55
lushu (ndu) 15.27 10.10 33.86
s (nfu) 13.91 15.90 +14.31
adlulawmsn (nd) 3.55 8.76 + 146.76
1 (ndu) 2.26 2.13 -5.75
FIwy (nfu) 65.01 63.08 297

9Inmsedt 5 wantsieeiamdmdaruIng
- A o = i & R T
vowdAniusildnTandeunnlngeiugu uasuindiud
W & m = wE oo T ¥
TEnsaniflafisuminfinildiduiondsdadvwed lne
msAnsFeudiouiu wui dnsenSounlibmmasam
& R & o v ou o
visnuaunadldnsendlaiisuainielnelduduiy
niodnTvhefRimAuaRasora: 8.55 Usunuluiu
w & W -
wpdldnsoniiawenanislasliuidufion Siladved
i s v . —
amal Sopas 33.86 Silud e niiuinStiatvhed
fldunanvaniniuviiniosiovar 16 Jailiudnius
¥ e -
ldnsaniinfsuginfiohldurduRniddadvodi
| - “ - -
Vhinulviufiarasdnie TudruvesSualusiui
- w ol e i
diutuieldnsenlusfufivlidunauvasdusfiungau
uarluihfuRmnSidadweddaldrunanveslusiu
' - wr o & & & - P
frdesana wilidtn vldldnsendadisuaniie
o o
IUSwulusAuniintu joeas 14.31 wasdSinuee:
-
pslulowmsaiuiuionas 146.76 Jallwalindaru
o w A & & R E i "
wavuawsddnsendisdieunnfeinildnsendeuuln
&
ansiugIu
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4.4 nan S suivussiunumsadsuo wdndius]
l#nsan uanmsdnwrununisuanvandniunldnsan
' T 4 )
nudn dsiinsdSeuiisusswinssunuuniiuiy
widladvhedsm 60 um/Alandl uasdumaiunimy

B = .
181 145 vw/flansy sewuinisufiniadadwod
- - h W = w P - -
Trumuinindiuwdmyissas 59 dawFsuiisy
sswinngwusie 45 vw/Alaniy uazduudulula
5181 127 uw/Alansu Alslundasusildnson aswui
- a ' ' a4 o
nqLmunﬁuﬂuﬁmm‘léfu'iuln'?au'az 65 wazdiaviings
wWisuisusmmuldnsanduuuilasmsiunu 196 v/
" w x ¥
Alaniy wazsumuldnsenilafioinnfislaeliiiuiy
vaadadvhedsadunu 155 um/Maniy uanslsidiuii
A m =i W8 w P ¥
lanseniisfouanfivlesltudufivniddadviod
ﬁ's'm1ﬁuvEu'-'4-ai'uﬂ'hlﬁmanﬁuuu'ftﬁ'?amz 21



UNADJINDTY
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= =
S5.45Uwan1s39y  asiUsiuwaunay
W
Yalaualiiie
5.1 asunanside afivsoua
& T =i
5.1.1 wavamsAanwmidnsenitnifisusinfie
& T ) & & e
anshugu dathudadusildnsondadieusnfivans
Yy x
TIUE VI 3 gs vABUARLA TN sEavRNNE d1au
60 Au w1 neaeululdlim vraundnaiusldnsen
& & g oo
inifisurinfivgesfiugiui 3 gasuandniduagiad
dudrdgneadd (p<0.05) lnugmaasuiulviazuuy
o i X 2w
ans 3mnﬁqm WiaminesuuuauTaUA LD S
e 3 - i -l -
(Pamwiuiie) # uazsawid gandiansil 1 uazgnsh 2
- § wl i ar i
msuudusauisanusesldnsaninsransuuy
nspauiumsseamdudavegnaasuiuluyn
s ' o al
Audnuuzathhluddiyyneadaiseiu 0.05 Tnuanshi 3
§ " | i e
TAsuuurmTeURINI AT 1 uasganiignsh 2 luyniy
i e e -
agniipdAgynaia (ps 0.05) Awgnsi 3 Tanvue
=l i =l
Using Aud Adudroulundusnty fmegasi 3
fiiinuuawdnduSingainiiansi 1 uas 2 Salv
-
lansanddunadutu Avuuuamuveusssmaasuiy
- W -y - - .
Fagandnamsn 1 uar 2 uazgnsh 3 drTuuuiie
i al =l i wl i o [
wNNgnTh 1 uazgni 2 sedumaiiniuiduase
-l i [ ol ar B
AvkuuATLTEUTsNY lugniidauaslramslngun
ansh 3 fuunawuiosas 64.27 adaniiansi 1 uax
| wr - - P e | u
2 SaflwabildnseniinuBaveguuavauwiuiiegaini
ArengmmuLingInnIssINdIveslUsAungwmiivuay
InansRvludadiuwin q nu lnessairofuseladalva
vilinauuiidnuasiinuasiangu liazawlnie
¥ Sl P
Anfui b lulassafaiTliidedudavetldnsenilaiu
BaveiuR 9] [11]
A =
5.1.2 pansamlanseniiofisusinfivlnale
Y w o= i w P - T ow o=
uduinIddadweasnnisAne Sy uiie
- r -
wigdadvied (PO) Mivuizaulundadusildnsen
& "
WiawWuuginfuisoa: 50 Souas 75 wax jouar 100
vinaveaauRuasUsEa ANt 3o 60 AY
Yunuihdunenisdadves (PO) Souay 75 HRyuuy
vasRuaNuMEYsTamdLdaniian aUnadiduddy

yiaatn (P<0.05) Ui niuitewissad v
o I ¥ &
ftisuas 100 dualvldnsandnmuwiuiie (Firmness)
' - a . . - e
AATsRWUEBagAL (Chewiness) Amuwilanbndin
(Gumminess) AAuBAMEL (Springiness) uaLAIAIIY
awsolunisisniz Cohesiveness amas (p=<0.05)
- IR ey, 1 -
791 Kayaard and Gok [10] natTiinndiunisdadvhes
19 ol
Ap wiunTo luiufii un1sUSUU RIS
B o mm s u . 3 o o
mumﬁ:mwmﬂﬁtmw{preemmmmmmgum
- ¢ @ v e e i
fiadvedead vilvudndusadatuilauuduie
. ki & .
wasilamatsadislumsauiuiiunniu [7] 1
T i o ] woE oa T )
Tupdndundadn i liuuiuniddadvadnauny
wr =l i [
n1slgluiudnd Wasnnduafvogunin wazannsold
P v =l ar T
Tundndusiamrseata dwvsenauidwyvosiniu
= - -y - PV
widdagved Ao vlu vuar Tusiiu dadunisly
r L - olem R - - w x -y
uduilenIBdadvedlusdniuslansoniiawey
= " v i
iy gns PO-75 Wundndmusmgideliimuriula
5.1.3 HANTTHATIEWANATMIILATUINITVES
rwdnfusildnsandadtuuginfislaelihufewdas -
Fhwd anmsfmdenans PO-75 thlviensinuen
T . S
yulaguinsiudman 100 asu wud Ondaau
=l wr i - a
189.54 filawrand ludy 10.10 ndy Tusiu 15.90 niy
a wr o w
arslulewass 8.76 n3u 0 2.13 15U wasAau 63.08 niy
29AYsENaUAITe NS wauvianue  waslusly
- v F a v v o
vpaudRN Uy lansaniladisuanielnelduiuiy
- 0 § &
viBladed tssndi ldnsendeuunligasiug i uaz
= i i - & o
farsownsiusiu wnniildnsendeuunlngasiugiu
5.1.4 wanaUisuilsuremununisuanyes
wandueildnson nmaSouiisurasiumuniindn
. . ¥ L
YBWARUNLEANITEN WU iuRm S Blatvheniism
a §oad ol &
ﬁuﬁumnﬂnuuﬁmg%‘auat 59 ngiauiisiAAuYuTIa
3 ' - A Py
nnddlulndiesas 65 uasndniuslansonindiousin
flaoliihuiewiBladvhodiifuuivindndadud
lansondeuunlniooas 36
5.2 UDlEUDUUE
¥ ow o o o
521 srsAnsns oI siadrhornliaou
a wr o & - -
TumsWannudasusildnsendafiouinfiv
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5.2.2 aasAnwimsnaunuid efisusnity
v - - . 3 .
vssavduillsmaunuidedn flundafnsiussuidodnd
-l v
Uszumula
5.2.3 sasfinwimsdsuulasnuninnia
nenn mueiuazgiunidvemdniudldnsen
& - oW =l d w
wasunniewiouulnaieyssdivegnsiivingm
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