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Sergeant Supanut Wechmanee. (2021). Innovative of Participation Solid Waste Management in Lam
Sam Kaeo Municipality, Khu Khot Sub-district, Lum Luk Ka District, Pathum Thani Province. Master of Sciences

(Innovation of Environmental Management). Advisors: Asst. Prof. Dr.Vanatpomratt Sawasdee, Dr.Sasitorn Hasin

ABSTRACT

The objectives of this action research were to 1) study the state and problems of participatory
solid waste management of community and municipality, 2) develop and estimate innovative participatory
solid waste management of community and municipality, and 3) analyze guidelines for innovative
participatory solid waste management of community and municipality. There were 398 participants who
were sampled from Yamane's sampling method. There were also 15 informants who were purposively
selected and involved in waste management. Data collected were brought to focus groups in order to
develop and implement the process of innovative participatory solid waste management of community
and municipality by using degradable organic waste bins. There were volunteers from 40 households. The
research instruments were questionnaires, questions for focus group discussions, interviews, and
observations. The descriptive statistics were used for data analysis.

The results were as follows: 1) The community collaborated with the municipal in managing and
sorting solid waste at a moderate level, 3.30£0.60 and 3.50:£0.60, respectively. These results indicate
that there was solid waste of 1.66 ke/day with the highest amount of organic waste of 0.83 kg, recycle
waste of 0.45 kg, general waste of 0.3¢ kg, and hazardous waste of 0.04 kg. Organic waste saw the highest
amount of waste of all kinds, accounting for 50% of municipal solid waste. 2) An analysis of the
participatory solid waste management of community and municipality reveals that should focus on
developing organic waste sorting and utilization. This would lead to a sustainable development of
innovative participatory solid waste management of the community and the municipality with
degradable organic waste bins as tools. The participation of the community and the municipality resulted
in a decrease of organic waste from 0.83 to 0 kg/day, which was a 100% decrease. Moreover, other kinds
of municipal solid waste could also be decreased simultaneously. The satisfaction towards degradable
organic waste bin utilization was at a high level with an average of 4.88 +0.33, and people had the highest
level of awareness and attitudes in segregating solid waste according to the recommendations of municipal
officials with an average 5.00+0.00. These results show that the people’s behavior in terms of solid waste management
improved. 3) An analysis of innovative participatory solid waste management guidelines reveals that the
most suitable way should follow the 3RsEco village concept. That is, munidpality officers should educate the
community members and raise their awareness and attitude towards solid waste management continuously. They
should also change the community members’ behavior in terms of solid waste segregation, promote the use solid
waste, and encourage the community members to use organic waste bins in their households.

The knowledge gained from this research was guidelines for innovative participatory solid
waste management of the community and the municipality under the 3Rs-Eco village concept, which
can be linked to the BCG model. This will in turn increase the value of the waste by making use of
natural resources and practice zero waste. i e et o Ly

o
Keywords: Municipal Solid Waste Management, Innovative of Participation Sohd Waste Mana ement, .,
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PARTICIPATION SOLID WASTE MANAGEMENT GUIDELINE OF COMMUNITY AND LAM SAM KAEO
MUNICIPALITY, KHU KHOT, LAM LUK KA, PATHUMTHANI
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Abstract

This research was studied solid waste management guideline of community and Lam Sam Kaeo
Municipality, Khu Khot, Lam Luk Ka, Pathumthani. The sampling eroup from community 398 people
calculated with Yamane' s equation, and worker from municipality 15 people with purposive sampling. This
research was found people behavior of solid waste management with sorting and reuse was average
3.60+0.60, the participation between municipal and community for solid waste reduction was average

3.30+0.60. Moreover, the amount of solid waste found that organic wastes were highest was 0.83 ke/day as
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a 50 percent of total solid waste. This problem was found the participation between municipal, and
community was less, therefore, the participation solid waste management between municipal, and
community guideline was created. The component of participation solid waste management was 1)
knowledge and attitude management in term of participation solid waste management, 2) solid waste
management activities development with 3Rs, and 3) participation solid waste management between
municipal, and community. Finally, this research can be applied the participation solid waste management

for other communities.

Keywords: PARTICIPATORY SOLID WASTE MANAGEMENT; COMMUNITY; LAM SAM KAEO MUNICIPALITY
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Khuanchanok Yusri. (2021). Effects of Writing Process Approach with CIRC Technigue on Thai
Language Leaming Achievements and Ability on Communication Writing of grade 7 students. Master of

Education (Curriculum and Instruction). Advisors: Assoc. Prof. Dr.Suwana Juithong, Dr.Supatcha Sri-iam

ABSTRACT

The purposes of this quasi - experimental research were to 1) compare the ability on
communication writing of grade 7 students before and after being expcsed to a process approach
to writing and the CIRC technique, 2) compare the Thai language learning achievements of grade 7
students after being exposed to a process approach to writing and the CIRC technique with the
criterion of 70 percent of full marks, and 3) compare the ability on communication writing of grade
7 students after being exposed to a process approach to writing and the CIRC technique with the
criterion of 70 percent of full marks. The sample consisted of 30 grade 7 students studying in the
second semester of the academic year 2020 at Chumchonwadsadet School, under Pathum Thani
Primary Educational Service Area Office 1. They were selected using multi-stage random sampling.
The research instruments were 1) ten 20-hour lesson plans for the process approach to writing and
the CIRC technique, with the highest appropriate level, 2) a Thai language learning achievements
test with a reliability of 0.94 and, 3) a communication writing test with a reliability of 0.98. The data
were analyzed using percentage, mean, standard deviation, t-test for one sample and t-test for
dependent samples.

The research findings were as follows: 1) The ability on communication writing of the grade
7 students after being exposed to a process approach to writing and the CIRC technique was higher
than before at a significance level of 0.05. 2) The Thai language learning achievements of the grade
7 students after being exposed to a process approach to writing and the CIRC technique were
higher than the criterion of 70 percent of full marks at a significance level of 0.05 (X = 23.00 from
total 30 scores, S.D. = 1.89 and t = 5.785). And 3) The ability on communication writing of the grade
7 students after being exposed to a process approach to writing and the CIRC technique was higher
than the criterion of 70 percent of full marks at a significance level of 0.05 (X = 23.17 from total
30 scores, S.D. = 2.02 and t = 5.879).

The body knowledge gained from this research includes a process approach to writing and
the CIRC technique. There are five steps: 1) present the lesson, 2) divide students into groups for
knowledge exchange, 3) have the students make an outline and write the first draft, 4) have the
students read, review and edit their writing, and 5) have the students present and evaluate their
work. All these steps help the students practice communication writing skill and promote

assertiveness and importance of working as a group. Therefore, a process approach to writing and

\1

!
anst

the CIRC technique should be used in actual classrooms, which helps students’ becom lI.IC‘_‘VCeS':"’f\‘J
~_
//' -
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Effects of Writing Process Approach with CIRC Technique

on Thai Language Learning Achievements of Grad 7 Students
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Valaya Alongkom Rajabhat University under the Royal Patronage
23 Curriculum and Instruction Program, Faculty of Education, Velaya Alongkom Rajabhat University under the Royal Patronage

*khuan_yusri@hotmail.com

Abstract

The objectives of this research were to 1) compare the Thai language learing achievements
on the topic communication writing of grade 7 students before and after using writing process
approach with CIRC technique, and 2) compare the Thai language learning achievements on the topic
communication writing of grade 7 students after using writing process approach with CIRC technigue
with the criterion of 70 percent of full marks. The sample consisted of 30 grade 7 students studying
in the second semester of the academic year 2020 at Chumchonwadsadet School, under Pathum
Thani Primary Educational Service Area Office 1. They were selected using multi-stage random
sampling. The research instruments were 10 lesson plans 20 hours for the writing process approach
with CIRC technique at the highest appropriate level, a Thai language learming achievements test with
a reliability of 0.94 The data were analyzed using percentage, mean, standard deviation, t-test for one
sample.

The research findings were as follows: 1) The Thai language learning achievements of the
grade 7 students after using writing process approach with CIRC technigque were higher than before
at the 0.05 level of statistical significance. 2) The Thai language learning achievements of the grade 7
students after using writing process approach with CIRC technique were higher than the criterion of
70 percent of full marks at the 0.05 level of statistical significance. (X = 23 from total 30 scores and

S.D. = 1.89)

Keywords: Writing process approach, CIRC technique, Achievements
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Suticha Insaen. (2021). Study of Mathematics Achievements and Connections Abilities of Grade
6 Students Using Problem Based Learning with STAD Technique. Master of Education (Curriculum and

Instruction). Advisors: Assoc. Prof. Dr.Suwana Juithong, Dr.Wassaporn Jirojehan.

ABSTRACT

The objectives of this experimental research were to: 1) to compare the mathematics
learning achievements of grade 6 students after using problem based learning with STAD technique
with the criterion of 70 percent of full marks, 2) to compare connections abilities in mathematics
of grade 6 students before and after using problem based learning with STAD technique, and 3) to
compare connections abilities in mathematics of grade 6 students using problem based learning
with STAD technique with the criterion of 70 percent of full marks. The sample consisted of 20
students in grade 6 studying in the second semester of the academic year 2020 at Bangphomai
School, under Pathum Thani Primary Educational Service Area Office 1. They were selected using
multi-stage random sampling. The research instruments were 1) 10 lesson plans for the problem
based learning with STAD technique at the highest appropriate level, 2) a mathematics learning
achievements test with a reliability of 0.87, and 3) a mathematics connections abilities test with a
reliability of 0.74. The statistics used for the data analysis were mean, percentage, standard
deviation, one-sample t-test and dependent-samples t-test.

The results of the study were as follows: 1) The mathematics learning achievements of grade 6
students who involved in problem based learning with STAD technique activities were higher than the
criterion of 70 percent of full marks at the 0.05 level of statistical significance. (X = 23.60 from total 30
scores, S.D. = 1.62 and t = 4.43). 2) The connections abilities in mathematics of grade 6 students after using
problem based learning with STAD technique were higher than before at the 0.05 level of statistical
significance. And 3) the connections abilities in mathematics of grade 6 students who involved in problem
based leaming with STAD technique activities were higher than the criterion of 70 percent of full marks at
the 0.05 level of statistical significance. (X = 16.80 from total 20 scores, S.D. = 1.98 and t = 9.44).

The knowledge gained from this research were 6 steps of using problem based leaming with
STAD technique include include; 1) the introductory stage to the lesson, 2) the brainstorming group
leaming, 3) the summarize and evaluate the answer, 4) the presentation and evaluation stage, 5) the sub-
testing stage and 6) the development and reward stages. AL 6 steps are methods for organizing leaming
activities by having students studied in small groups according to their abilities by using the situation to
encourage the students to analyze and find a solution to the problem from that situation on their own
and connecting new knowledge with old knowledge to be used together to think of solutions that
encourage students to develop the ability to connections mathematically and have better academic ‘
achievement. Therefore, we should use problem based leaming with STAD in learnmg manageme/,io ; |
help develop leamners to be successful in their further study. / //ll/ ‘ ‘,_7t>é;'>_

. m gl ﬁJ’VlOj
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Study of Mathematics Achievements of Grade 6 Students
Using Problem Based Learning with STAD technique

Suticha Insaen!’ Suwana Juithong? and Wassaporn Jirojphan®
! Master of Education, Curriculum and Instruction Program, Faculty of Education,
Valaya Alongkorn Rajabhat University under the Royal Patronage
23 umiculum and Instruction Program, Faculty of Education, Valaya Alongkorn Rajabhat University under the Royal Patronage

*suticha22@email.com

Abstract

The objectives of this research were to 1) compare the mathematics learning achievements
on ratios, scale, percentage of grade 6 students before and after using Problem based learning with
STAD technigue, and 2) compare the mathematics learning achievements on ratios, scale, percentage
of grade 6 students after using Problem based leaming with STAD technique with the criterion of 70
percent of full marks. The sample consisted of 20 grade 6 students studying in the second semester
of the academic year 2020 at Bangphomai School, under Pathum Thani Primary Educational Service
Area Office 1. They were selected using multi-stage random sampling. The research instruments were
10 lesson plans for the Problem based learning with STAD technique at the highest appropriate level,
a mathematics learning achievements test with a reliability of 0.87 The data were analyzed using
percentage, mean, standard deviation, t-test for one sample

The research findings were as follows: 1) The mathematics learning achievements of the
grade 6 students after using Problem based learning with STAD technique were higher than before at
the 0.05 level of statistical significance. 2) The mathematics leaming achievements of the grade 6
students who studied using Problem based learning with STAD technique activities were higher than
the criterion of 70 percent of full marks at the 0.05 level of statistical significance. (X=23.60 from

total 30 scores and S.D.=2.62)

Keywords: Problem based learning, STAD technigue, Achievements
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Duangduan Wattanuruk. (2021). The Development of Nano Facial Serum from Khaow-Mak
Extracts of Pigmented Rice. Doctor of Philosophy (Science Education). Advisors: Assoc. Prof, Dr.Sasamol Pasuk,

Asst. Prof. Dr.Poonyanuch Nilsang

ABSTRACT

The objectives of this research and development were to 1) analyze the essential
compounds of pigmented rice Khaow-Mak extracts, 2) study the biological activities of extracts,
3) develop nano facial serum from the extracts with high biological activities and non-toxic to
fibroblast cells, 4) study nano serum efficiency, and 5} disseminate the research knowledge to the
community through workshops. The glutinous and non-glutinous rice were classified according to
their colors: purple, black, and red. A total of 16 rice samples was selected purposively from 12
provinces in Thailand. The colored rice was fermented with look pang for five days. The cotored
rice samples before and after being extracted with 95% (v/v) ethanol were brought to evaporate
the solvents, which resulted in colored rice extracts.

The results were as follows: 1) the highest essential compounds were found in Leum
Phua fermented rice. Their total phenolic, flavonoid, and anthocyanin contents were 45.66 mg
GAE/g, 39.35 mgRE/g and 3.37 mg/g, respectively. 2) As for the DPPH method, the crude extracts of
Leumn Phua fermented rice had the strongest free radical scavenging activity with the ECs, value of
0.364 mg/ml and also presented the greatest FRAP value 28.018 mgFe(ll)/g. Tyrosinase inhibitors
were also not found in any rice samples by the Dopachrom method. 3) As for the sulforhodamine
B (SRB) colorimetric assay method, the crude extracts from Leum Phua fermented rice were in the
range between 0.0001 and 1 mg/ml and were non-toxic to cells. From the development of
Nanostructured Lipid Carriers (NLCs) from Leum Phua fermented rice crude extracts, it was found
that the optimum formular had the particle size in the range between 185.52 and 233.07 nm, PDI
being 0.35, and the approximate zetapotential being -31.44 Mv. 4) It was found that the developed
nano serum had a pH of 4.8, non-precipitating, a viscosity of 19.5 cm/30sec and passed the Thai
Industrial Standard basis (TIS. 152-2555). When patches filled with the nano serum were applied to
22 healthy female volunteers’ skins, there was no irritation, and they were altso highly satisfied with
the serum. And 5) 30 people participants who had been trained had a higher level of knowledge
than before being trained at the a statistically significance level of 0.05 and their satisfaction level
was at the highest (X = 4.87, S.D. = 0.60).

The body of knowledge/innovation gained from this research is the Nanostructured Lipid
Carriers (NLCs) that were equipped from Leum Phua Khaow-Mak rice extracts. They were developed

into nano facial serum, which is effective and safe. v 4
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Khaow-Mak is fermented food of rice, which contains a lot of nutrients and
antioxidant bioactive compounds. Generally, Khaow-Mak is fermented from cooked
white glutinous rice. However, it can be fermented with colored rice (black, purple
and red pericarp colored grains) in order to increase bioactive compounds and
antioxidant performance. The study was conducted to investigate the chemical
composition of Khaow-Mak extracts, total phenolic, flavoneoid and anthocyanin
contents. The antioxidant activities were evaluated by using the scavenging towards
2,2-diphenyl- [-picrylhydrazyl (DPPH) and ferric reducing antioxidant power
(FRAP). The colored rice was collected from 16 local colored rice (red, black and
purple) around Thailand. The cooked rice was fermented with a starter (Look Pang)
at room temperature for 5 days. Fermented rice samples were extracted with 95%
ethanol for 24 hours. Dried crude extracts were obtained using a rotary evaporator
at 45°C. The results showed that the content of bioactive compounds of all
colored rice were increased after fermenting time. Leum Phua glutinous rice had the
highest contents of total phenolic (45.66+0.01 mgGAE/g) fiavonoid contents
(39.35+£0.07 mgRE/g) and anthocyanin contents (3.37 + 0.21 mg/g). In addition,
Leum Phua glutinous rice showed the hightest antioxidant activity of DPPH (EC_
0.364+0.02 mg/ml) and FRAP (28.018+0.01 mgFe(II)/g. These results potentially
support the use of local rice extracts as the active raw material of functional food
and/or cosmetics.

Keywords:
Khaow-Mak, Colored Rice,
Antioxidant

reported as a mixture of anthocyanin compounds, which

Introduction

Colored rice (pigmented rice) is a kind of brown
rice obtained by removal of husk. Pigmented rice is
distinguished by the rice grain having red brown or dark
purple color in its covering layers. Pigments, which are
located in the aleurone layer of rice grain, have been

belong to the family of flavonoids (Yawadio et al., 2007).
Flavonoids, the major class of phenolic compounds in
plants, can be divided into different classes, being
the anthocyaniding the most common. Generally, the
anthocyanidins are bound to glycosides, which are
called anthocyanins (Kong et al., 2003). The phenolic
compounds have been found as a major active component

Total Phenolics, Flavonoids, Anthocyanins and Antioxidant Activities

of Khaow-Mak Extracts from Various Colored Rice
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e-mail: duanwatta@hotmail.com

ﬁ/f/



Journal of Food Health and Bioenvironmental Science (January - April 2020), 13(1): 10-18 11

for antioxidation (Igbal et al., 2005). Several compounds
have already been identified in this cereal, mainly
phenolic acids and anthocyanins (Oki et al., 2002).The
anthocyanin plays an important role in antioxidant
(Sutharut & Sudarat, 2012) which is natural phenolic
pigments that was reported to scavenge free radicals such
as superoxide (O, ), singlet oxygen (*O,), peroxide
(ROO"), hydrogen peroxide (H,0,) and hydroxyl
radical (OH") (Wang & Jiao, 2000b). Colored rice is
reported as a potent source of phenolic compounds
(polyphenols) which has greater amount comparing with
white rice and it contains a lot of nutritional advantages
over white rice (Vichapong et al., 2010). The total
polyphenols content in rice exist in the soluble form
representing 40% in light brown rice grains and around
81% in red and black pericarp color grains. (Mira et al.,
2009). In addition, the pigmented rice has higher DPPH
radical-scavenging activity than white rice due to the
polymeric procyanidins which are the major component
for antioxidant (Oki et al., 2002).

Fermented sweet rice, which is called Khaow-Mak,
is known as one of the famous traditional food from Thai
folk wisdom in Thailand produced from the process of
fermentation using microorganisms. The traditional
starter culture (Look Pang) contains yeast, mold and
herbs, which is used for fermenting cooked white
glutinous rice (Manosroi etal., 2011). Enzymes from the
molds hydrolyze starch in the rice which turns into
sugars, which are partially fermented into alcohol by the
yeast. Organic acids (e.g. lactic acid) are also produced
(Lotong, 1992). Black glutinous rice is sometimes
substituted for white glutinous rice to produce Khao-Mak
since it is a rich source of phytochemicals such as
anthocyanins (Sompong et al., 2011). Khaow-Mak has
been documented as a rich source of probiotics and
bioactive compounds, offering various food properties
that influence human health. Several studies showed that
the fermentation can increase bioactive compounds, such
as polyphenolics, flavonoids, phytic acid, y-oryzanol and
vitamin E. Besides, the degradation of antinutritional
compounds to phytic acid was also found in antioxidative
activity. The fermentation can lead to the improved
nutritional quality of food (Zhai et al., 2015; Plaitho
etal., 2013; Michelaetal., 2019). Rice (Oryza sativa L..)
grain has been reported to contain several groups of
antioxidants, including phenolic compounds, flavonoid,
and anthocyanin (Igbal et al., 2005). These compounds
have been especially tich in pigmented rice (black or red
pericarp) (Kehrer, 1993). Antioxidants are defined as

organic molecules that promote health by protecting the
body's cells from damage caused by free radicals and
reactive oxygen species that may otherwise exert
harmful metabolic effects. It has been widely accepted
that an excess of generation of free radicals leading
to oxidative damage, which are responsible for the
age-related damage at cellular and tissue levels (Fusco
et al., 2007). Thus, a balance between oxidant and
antioxidant is necessary in order to reduce the rate of
formation of aging changes and disease pathogenesis
(Rohrer & Sicbenmorgen, 2004).

In this study, Khaow-Mak was produced from
16 varicties of rice. The aims are to evaluated the
concentration of bioactive compounds, total phenolics,
flavonoids and anthocyanins content. The total
antioxidant capacity determined by the DPPH method
compared with those determined by FRAP method. In
addition, the comparison of bioactive compounds and
antioxidant activities from various colored Khaow-Mak
extracts between before and after fermentation. The
extracts with antioxidant activity are fundamental to the
development of health and beauty products further, which
can be applied to the active ingredient in cosmetic, food
and other industries.

Materials and methods

1. Preparation of crude extracts from Khaow-Mak
The glutinous rice of Lewn Phua rice (Tak province),
Khao Kam (Chiang Rai province), Khao Kam Doi
(Phayao province), Khaoneow Damhmo (Phatthalung
province), Khaoneow Dam (Buri Ram province) and
Khaoneow Dang (Loei province). The nonglutinous rice
of Hommali Dang rice (Saraburi province), Hom Nin
rice (Lopburi province), Rice Berry rice (Pathum Thani
province), Homnin-JTakkapat rice (Ubon Ratchathani
province), Sang Yod rice (Phatthalung province), Mali
Nin rice (Surin province), Niang Guang rice (Buri Ram
province), Tubtim Chumphae rice (Khon Kaen province),
Homdam Sutabut rice (Chiang Rai province) and
Hommali Dam rice(Chiang Rai province), all of these
are rice varieties used for experiment. The rice was soaked
with water for 6 hours. Tt was mixed with distilled water
(1:3 w/v) and cooked with the ordinary rice cooker.
Cooked rice was cooled at room temperature and
fermented with 0.5% Look-Pang (0.5g/100 g of raw rice)
at room temperature for 5 days in a glass container.
The fermented rice was dried in the oven at 60°C for 24
hours. Dried rice samples were extracted with 95%
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ethanol under stirring in a shaker at 120 rpm for 24 hours.
The ethanol extracts were separated in the centrifuge at
6,000 rpm for 10 min and were filtered through a paper
filter {Whatman No.1). The remaining wastes were
reprocessed by the same methods and the extracts which
were combined well. The extracts were transferred lo a
flat-bottomed flask. The solvents were evaporated by a
rotary evaporator at 45°C until dry samples. All crude
Khaow-Mak extracts were stored at -10°C in storage
vials for determination of bioactive compounds and
antioxidant activities (Plaitho, 2016).
2. Total phenolic content

The total phenolic content (TPC) was determined by
the Folin—Ciocalteu method with some modification
(Igbal et al., 2005). 20 g of Khaow-Mak extracts was
diluted with 99.99% ethanol. Then, 100 pl of diluted
extracts in 8.4 ml distilled water was mixed with 500 pl
of freshly prepared diluted Folin—Ciocalteu reagent (0.2
N). After 1 min, 1 ml of 20% sodium carbonate was
added. Mixtures were incubated at room temperature for
2 hours in the dark. The absorbance at 760 nm was
measured by spectrophotometer. The total phenolic
contents were calculated on the basis of the calibration
curve of gallic acid and expressed as gallic acid
equivalents (GAE), in milligrams per gram of the sample
(mg GAL/g dried extract).
3. Determination of Total Flavonoid Content

The total flavonoid content (TFC) was assayed as
described by Shen et al. (2009) with minor modifications
using rutin as a standard. 10 mg of Khaow-Mak extracts
was diluted with 80% ethanol. Then, 1 ml of the
extracted samples were put in a 10 ml volumetric flask
containing 4 ml of distilled water and mixed with 0.3 ml
5% NaNO1 solutions. After 6 min, 0.3 ml 10%
AICl,.6H,0 solution was added. Al (NO,), was added to
the flask for another 6 min reaction. After another 6 min,
2 ml I M NaOH was added. The reaction solution was
well mixed, kept for 15 min and the absorbance was
determined at 510 nm. Qualification was done using
the Rutin as standard and the results was expressed as
milligrams of rutin equivalent (mg RE) per gram of the
sample (mg RE/g dried extract).
4. Determination of Total Anthocyanin Content

The total anthocyanin content (TAC) was determined
by the pH-differential method which bases on the
structural changes in chemical forms of anthocyanin and
absorbance measurements at pH 1.0 and 4.5. (Giusti &
Wrolstad, 2001). 10 mg of Khaow-Mak extracts was
diluted with 80% ethanol. Then, 1 ml of Khaow-Mak
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extracts solution into 10 ml volumetric flask for
preparing two dilutions of the sample, one adjust volume
with potassium chloride buffer, pH 1.0, and the other
with sodium acetate buffer, pH 4.5, diluting each. Let
these dilutions equilibrate for 15 min. Measure the
absorbance of each dilution at the 510 and 700 nm (to
correct for haze), against a blank cell filled with distilled
water. All measurements should be made between 15
min and | hr after sample preparation, since longer
standing times tend to increase observed readings.
Absorbance readings are made against water blanks. The
samples to be measured should be clear and contain no
haze or sediments; however, some colloidal materials
may be suspended in the sample, causing scattering of
light and a cloudy appearance (haze). This scattering of
light needs to be corrected for by reading at a wavelength
where no absorbance of the sample occurs, i.e., 700 nm.
Calculate the absorbance of the diluted sample (A)
(Sutharut & Sudarat, 2012) as follows:

A =(A510-A700) pH 1.0 — (A510- A700) pH 4.5

Calculate the monomeric anthocyanin pigment
concentration in the original sample using the following
formula:

Monomeric anthocyanin pigment (mg/L)= (Ax MW x DF x 1000)/(ex1)

and it was converted to mg of total anthocyanin content
/100 g sample. Where MW is the molecular weight, DF
is the dilution factor, and £ is the molar absorptivity,
calculate pigment content as cyanidin-3-glucoside, where
MW = 4492 and &= 26,900
5. DPPH radical scavenging activity

The DPPH free radical scavenging activity was carried
out according to Fukumoto & Mazza (2000) with
some modifications. 0.02 g of Khaow-Mak extracts was
diluted with 40 ml of 99.99% ethanol. A series of
concentrations of the extract sample at 31.25, 62.50, 125,
250 and 500 mg/ml was prepared. Briefly, | ml of each
extract was allowed to react with 2 ml of 0.1 mmol/l
DPPH solution for 30 min in the dark before the
absorbance was read at 517 nm. The radical scavenging
activity was calculated as

% Inhibition = [(AB — AA)/AB] x 100

where AA was the absorption of tested extract solution
and AB was the absorption of blank sample.
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The sample concentration providing 50% effective
concentration (EC,)) was calculated from the graph
ploting inhibition percentage againt sample concentration.
6. Determination of ferric reducing antioxidant
power (FRAP)

The ferric reducing antioxidant power (FRAP) assay
based on the reduction of the Fe(III)-TPTZ complex to
the ferrous form was performed according to methods
described by Griffin & Bhagooli (2004). Briefly, freshly
prepared FRAP reagent was prepared by mixing 0.3 M
acetate buffer (pH 3.6) and 10 mM TPTZ solution
prepared in 40 mM HCI and 20 mM ferric chloride
(FeCl)) at a ratio of 10:1:1 (v/v/v). The 200 pl of
Khaow-Mak extracts was mixed with 1.3 ml of the
FRAP reagent and after 30 min of incubation at 37°C,
absorption was measured at 600 using a spectrophotometer.
Aqueous or methanolic solutions of known Fe(II)
concentration are used for calibration of the FRAP assay.
FRAP values, expressed as mg Fe(Il) equivalent/g dried
extract (mg Fe(II)/g dried extract).

7. Statistical analysis

All treatments and determinations were implemented
in triplicate and the data are expressed as the mean +
standard deviation. One-way analysis of variance
followed by Duncan’s multiple range tests and T-test
were employed for analyzing the variance (p < 0.05) of
the data.

Results and discussion

Total phenolic content (TPC) of Khaow-Mak
produced from colored rice is shown Table 1. The results
were found that TPC of Khaow-Mak from colored rice
at after fermentation was found higher than before
fermentation. Moreover, TPC from black rice and purple
rice was found higher than red rice. The TPC of crude
Khaow-Mak rice extracts was not clearly differentiated
among the black and purple rice varieties with a
range of 21.94-45.66 and 21.36-36.02 mg GAE/g,
respectively; whereas the red rice varieties showed
the lowest of TPC content (19.30-21.03 mg GAE/g).
Khaow- Mak produced from Leum Phua glutinous rice
had the highest TPC 45.66+0.01 mg GAE /g.The type
and concentration of polyphenals in the rice grain vary
among genotypes and are related mainly to the pericarp
color. Normally, grains with purple and black pericarp
colors have a higher concentration of phenolic
compounds compared to red pericarp color (Tian et al.,
2004; Zhou ct al., 2004). Sadabpod et al. (2010) also
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reported that total phenolic contents of fermented Hom
Nil rice and black glutinous rice were higher than those
of both raw rice and cooked rice. Similar to other cereal
grains, the phenolic compounds in rice exist in the
soluble and insoluble (bound) form. However, the grains
with red and black pericarp colors were observed higher
concentrations of total soluble phenolic compounds
(Melissa et al., 2013).

The total flavonoid content (TFC) of the rice
samples followed a similar trend to that of TPC. The TFC
ol fermented rice was higher than that of its corresponding
unfermented one (Table 1). Moreover, TFC from black
rice and purple rice was found higher than red rice. The
highest total flavonoid content (39.35+0.07 mgRE/g)
belonged to Leum Phua glutinous rice fermented and the
high levels of TFC was also found in other black rice
samples. The TFC of crude Khaow-Mak rice extracts
from the black, purple and red rice varieties with a range
of 13.38-39.35, 16.47-28.03 and 15.30-20.37 mgRE/g
respectively. Anthocyanin is well known as the
predominant flavonoid in pigmented rice (Kim et al.,
2010).

Total anthocyanin content (TAC) of Khaow Mak
produced from colored rice is shown Table 1. After
the fermentation, the total anthocyanin content of
Khaow-Mak were high at day 5 fermentation. Every
treatment of rice varieties exhibited a similar trend.
Moreover, the total anthocyanin content from black rice
and purple rice was found higher than red rice with
a range of 1.82-3.37, 2.38-3.27 and 1.32-1.89 mg/g
respectively. The TAC of colored rice crude extracts was
prominent in the black rice varieties, followed by the red
rice varieties. Khaow-Mak produced from Leum Phua
glutinous rice had the highest anthocyanin contents 3.37
+ 0.21 mg/g. Mongkontanawat & Lertnimitmongkol
(2015) reported that total anthocyanin content of
Khaow-Mak fell at day 3 fermentation because acid or
weak acid cause partial or total hydrolyzed anthocyanin
molecule, finally it dramatically increased again in the
end of fermentation. The color of fermented rice (red,
black) could be obtained from anthocyanin. Generally,
the most widespread anthocyanin from fruit, vegetable
and plants is cyaniding-3-glucoside. Abdel-Aal et al.
(2006) reported that cyanidin-3-glucoside and
peonidin-3-glucoside were identified as two major
anthocyanins in pigmented rice, especially black rice.

The DPPH radical-scavenging ability is frequently
used to evaluate the hydrogen donating of the antioxidants
and the results are expressed as EC,, values, indicating
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" Table 1 Total phenolic, Flavonoid contents and Antrocyanin contents of myl\m extracts from colored rice

Phenolic F]"'““‘“i“ Anthocyanin
Sample Extraction (mg GAE /g) (mgRE/g) mg/s
(Color rice varieties) Yield (%) Before After Before After Before After

fermentation fermentaion fermentaion fermentaion fermentaion fermentaion
Glutinous rice )
Leum Phua rice” 17.41 37.45:0.01*° 45663001 35642001  3935+0.07" 24840357  3.37+021%
Khaoneow Damhmo® 20.28° 35.68+0.01" 42374002 28214005  36.02+0.03”  2.52+0.12°  3.33:0.21"
Khaoneow Dam® 19.25° 29.65£0.01°  35.42:0.01%  21.8940.05°  24.57:0.02°  2.64:0.29° 3.31£0.39<
Khao Kam Doi’ 17.87¢ 20.67+0.020  27.78+0.01" 155550030 26.47+0.03° 227051 2.97+0.41°
Khow Kam" 18.42° 17.4020.00  21.3620.01 15.50+0.07¢ 16.4740.03% 2324030 2.3840.23"
Khaoneow Dang® 15.52 15.6040.01" 19.5040.01°" 13.38+0.03! 15.30+0.02* 1.2440.21* 1.3240.31°
Non-glutinous rice
Mali Nin rice” 19.55° 22.6450.02°  36.02+0.03°  20.21#0.11°  28.03+0.03  3.1240.12" 3.27+0.35%
Hom Nin rice” 18.41° 25.25+0.02%  32.80+0.045 17752007 27.67+0.08"  2.87+0.12" 2.88+0.66%
Homnin-Jakkapat rice” 19.23° 2027044  23.7240.02%° 17.2540.02° 24124001  2.38+023*  2.94+0.21°
Rice Berry rice’ 20.28° 18.74£0.02"  22.8430.02"  15542056° 251240050 22240127  295+0.71"
Hommali Dam ricc® 18.96 16,650,025 226140057  14.4040.05"  24.6130.02°  251+0.06°  2.63+0.78"
Homdam Sutabut rice® 17.96° 18.2040.05°  21.94+0.017" 13.38+0.03' 16.50£0.01"  1.57£0.12" 1.8240.34"
Hommali Dang rice ® 15.82' 15.504£0.02°  21.03+0.02" 14.2550.01"  20.37+0.02" 1.324£0.21" 1.3740.56"
Sang Yod rice ® 15.22" 15.55£0.01%  20.27+0.02" 13.33+0.63' 18.030.02"  2.68+0.08° 1.8740.11%
Niang Guang rice* 17.48" 14.44£0.01%  20.574£0.01™  14.28+0.02" 16.2740.06"  1.263021™  1.45+0.36™
Tubtim Chumphae rice ® 1527 1436023 19.3020.01”"  12.28+0.05 15444002  1.18+0.54° 1.8940.53"

Remark: B=black rice, P=purple rice, R=red rice

Mean values for each parameter followed by a different letter within each column are significantly different (p=<0.05) according to Duncan’s Multiple
Range test, * Means within each row between before and after fermentation are significantly different (p<0.05) according to T-test.

the concentration of antioxidant that caused the decrease
of DPPH radicals to half of its initial concentration.
Therefore, the lower of EC, value provides higher
antioxidant efficiency. The antioxidative capacity of
Khaow-Mak produced from colored rice was determined
the free radical scavenging test using DPPH solution as
present in Table 2. The EC, values for the fermented
black and purple rice varieties varied from 0.364 to 1.032
and 0.655 to 0.901 mg/ml respectively, while the
fermented red rice varieties were in the range of 1.129-
1.985 mg/ml.The lowest EC, value was found in Leum
Phua glutinous rice, corresponded to the highest content
of TPC, TFC and TAC content that observed in this
sample. Khaow-Mak produced from Leum Phua

glutinous rice gave the strongest free radical scavenging
activity with the EC| value of 0.364+0.02 mg/ml. It
was found that Khaow-Mak after fermentation had the
strongest radical scavenging; higher than before
fermentation. Moreover, the free radical scavenging
activity from black rice and purple rice was found
higher than red rice. Sangkitikomon et al. (2008) suggested
that black rice’s anthocyanin performs higher antioxidant
activity than red rice and other rice varieties. In addition,
total antioxidant capacity was determined by ferric
reducing antioxidant power (FRAP). The FRAP activity
in the phenolic extracts is related to the level of phenolic
compounds. It is simple, fast and reproducible (Wong
et al., 2006). It measures the ferric to ferrous reduction
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in presence of antioxidants, which are effective as
secondary antioxidants because they reduce the redox
potential. It was noted that fermented colored rice had
higher reducing abilities than that of unfermented rice of
the same variety, The fermented black and purple rice
varieties were not clearly differentiated in terms of
FRAP values, whereas the lowest of FRAP value
was observed from the fermented red rice varietie. The
FRAP value of fermented black rice and purple rice
was found higher than red rice with a range of 15.204-
28.018, 14.136-20.588 and 7.948-14.667 mgFe(Il)/g
respectively. The fermented Leum Phua glutinous rice
also presented the greatest FRAP value (28.018=0.01
mgFe(Il)/g).

Table 2 Antioxidant performance of Khaow-Mak extracts from colored rice

DPPH assay (EC_) FRAP assay
Sample I ;
mg/ml mgFe(ll)/g
(Color rice varieties)
Before After Before After
fermentation fermentaion fermentaion fermentaion
Glutinous rice
Leum Phua rice” 121520068 036420027 3536181001° 28018+0.01°
Khaoneow Damhmo® 136240.01' 0.4322003°° 236224002 16.775£0.04"

Khaoneow Dam® 12362002 0.50220.02°  536.141006' 15997+0.09%

Khao Kam Doi” 1.563£0.02" 0.858+0.05" 9881640027 17.34340.01°
Khow Kam® 13626001 092420027 633114002 14.13620,05"
Khaoneow Dang® 2.623:0.01% 18252002 85861002" 10.58220.02%
Non-glutinous rice

Mali Nin rice” 1.653+0.01*  0.65540.02" 198691002 l‘J.ii?i-ﬂ.n:"'

Hom Nin rice” 0.95620.07" 0.852+0.02""  14536+002' 17.862£0.01"
Homnin-Jakkapatriee”  0.98520.01' 0.84220.01" 107861006 20.588+0.09"
Rice Bemy rice” 0.952£001° 0.9012001%"  2p436+0050 15.89520.01%
Hommali Dam rice” 0.94550.02°  0.89420.02°  156970001% 15.42420.02"
Homdam Sutabut rice”  2336+£0.01°  1.032£0.01"  150631005* 15.20420.00"
Hommali Dang rice” 238440017 112920015 9763005 14 667+0.02%
Sang Yod rice™ 2.65320.01°  1.63520.02° 126632002 10.01720.06"
Niang Guang rice® 22692002 19632001 5368+0.08° 8.49720.06°
Tubtim Chumphae rice™ 2.542£0,25° 1.98550.01°" 9869+007'  7.94820.06"

Remark: B=black rice, P=purple rice R= red rice
Mean values for each parameter followed by a different letter within
cach column are significantly different (p=<0.05) according to
Duncan’s Multiple Range test, * Means within each row between
before and atter fermentation are significantly different (p=0.05)
according to T-test.

Our result agreed with Oki et al. (2002) who
reported that anthocyanin from black rice and purple
rice was found higher antioxidant activity than other
pigmented rice. In addition, Researchers have
demonstraled a positive correlation between the
concentration of phenolic compounds and the antioxidant
activity (Zhang et al., 2006). This might be due to the
higher content of total phenolic compounds, anthocyanins
and antioxidant activities in fermented rice probably
because ol the catalytic action of enzymes produced by
the starter organisms in Look-Pang such as §. cerevisiae,
Aspergillus spp. and Rhizopus spp. during fermentation
which are capable of hydrolyzing glucosides of the
inactive components to the active. Therefore, the action
of enzyme such as beta-glucosidase produced by the
starter organism during fermentation might be an
important factor contributing to the increase of phenolic
and anthocyanin contents of fermented rice (Plaitho et
al., 2013). Anthocyanins are commonly a group of
pigments found in pigmented rice such as purple, black
and red rices. These compounds provide many biological
properties such as scavenging free radicals.

Wang & Jiao (2000a) the researchers, reported
that Thai pigmented rice such as black glutinous rice and
Hom Mali Daeng had higher phenolic compounds, total
flavonoid and antioxidant activity than normal white
staple rice. Moreover, Pramai & Jiamyangyuen (2016)
reported that total phenolic and flavonoid contents were
the highest in the black rice followed by red rice and
antioxidant capacities were predominant in pigmented
varieties. Black rice grown in mountainous area
presented the highest antioxidant activity compared to
the other growing locations. From our experiment found
that fermented Leum Phua glutinous rice had the highest
contents of total phenolic, flavonoid, anthocyanin
contents and showed the hightest antioxidant
performance. It can be grown only once a year during
rainy season in mountainous area and able to survive in
high levels of water around Northern Thailand such as,
Tak, Phitsanulok, Chiang Rai, and Phetchabun province.
Luem Pua is one of the aromatic and indigenous black
(dark purple) sticky rice, enriched with flavonoids,
especially anthocyanins, and have total antioxidant
higher than other black rices (Suwannalert &
Rattanachitthawat, 2011; Wang & Shu, 2007; Boonsit
et al., 2010). In experiment of Nakornriab, (2018)
suggests that phenolic compounds are the major
contributors to the antioxidant activities of brown rice.
In addition, germinated brown rice is a potential source
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" of antioxidative and phytochemicals.

Glutinous rice differs from the non-glutinous rice
mainly in having low (<5%) or almost no amylose in its
starch but basically high in amylopectin. In general, the
amylose content of rice starch varies from 0-2% in
glutinous. Non-glutinous rice has higher amylose content
but less sticky texture than glutinous rice (Setyaningsih
et al., 2015). In this study, the level of total phenolics in
glutinous rice was higher than its non-glutinous variety.
The rate of enzymatic hydrolysis of the polymeric
materials sofiens the rice kernels was fastest in glutinous
rice because amylopectin content plays a major role in
water hydration as it absorbs water faster than amylose.
However, the level of phenolic compounds in different
varieties of rice grains may diverge in phenolics
concentrations. This discrepancy reveals that one would
also expect changes due to the differences on their type
of starch that have been distinguished as glutinous and
non-glutinous variety (Mi-Young et al., 2010). In contrast,
our result not agreed with Setyaningsih et al. (2015) who
reported that the composition of phenolic compounds
are noticeably different between glutinous and non-
glutinous rice grains. The level of total phenolics in
non-glutinous rice was higher than its glutinous variety.
Hence, higher amylose content exhibits relatively
higher amount of antioxidant compounds. The difference
of phenolics content between black glutinous and black
non-glutinous rice was not as impressive as if compared
to the non-pigmented rice. Thus, in this particular case,
phenolics concentration in rice appears to be strongly
related to the pigment of rice in their bran. Both black
pigmented glutinous and non-glutinous rice grains were
produced without a bran removal process called
polishing. Hence, as the phenolic compounds are mainly
associated with the pericarp in the grain, the milling
process to produce polished grain reduces the level of
these compounds in the grain.

Conclusion

Various rice, including glutinous rice (black,
purple and red) and non-glutinous rice (black, purple and
red) were fermented for total phenolic, flavonoid, and
anthocyanin contents analysis. The results showed that
the content of bioactive compounds of all rice colors
increased after fermention. Moreover, Khaow Mak
produced from black and purple colored rice gave the
content higher than red colored rice. The obtained results
showed that cach sample exhibited higher than that of

the unfermented one of the same variety. However, Leum
Phua glutinous rice had the highest contents of total
phenolic (45.66+0.01 mgGAE/g), flavonoid contents
(39.35+0.07 mgRE/g) and anthocyanin contents (3.37 £
0.21 mg/g). In addition, Leum Phua glutinous rice
showed the hightest antioxidant activity, including
2,2'-diphenyl-1-picrylhydrazyl (DPPH) radical
scavenging activity (EC,, 0.364+0.02 mg/ml) and
ferric reducing antioxidant power (FRAP) (28.018+0.01
mgFe (II)/g).
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Paramate Puchpakwan. (2564). The Development of a Social Service-Based Instructional Model
to Enhance Good Citizenship Competencies for Undergraduate Students of Bunditpatanasilpa Institutes.
Degree of Doctor of Philosophy (Curriculum and Instruction). Advisors: Assoc. Prof. Dr.Suwana Juithong,
Dr.Pithack Nitnopkoon, Assoc. Prof. Dr.Kanreutai Klangphahol

ABSTRACT

The purposes of this mixed methods research were: 1) to study the basic data of the components of
a social Service-Based instructional model to enhance good citizenship competendies, 2) to develop a social
Service-Based instructional model to enhance good citizenship competencies, and 3) to study the effectiveness
of a social Service-Based instructional model to enhance good citizenship competencies. This research consisted
of 3 interrelated stages. Stage 1, the basic data were studied to develop an instructional model. Stage 2, an
instructional model was developed. Stage 3, the quasi-experimental research design was used for studying the
effectiveness of a social Service-Based instructional model. The 30 samples, selected by multi-stage random
sampling method contained second-year undergraduate students in semester 2 of the academic year 2020.
The instruments used in this research were 1) a leaning activity management plans, 2) a social Service-Based
activity assessment, and 3) a good citizenship competendes assessment with a reliabitity of 0.78. The statistics
used to analyze the data included mean and standard derivation. The hypothesis test was conducted by using
the one-way repeated measures ANOVA.

The research resutts were found that: 1) The basic data of a social Service-Based instructional model
were (1.1) components of instructional model, (1.2) good citizenship competencies consisted of 4
components including; (1) ability of teamwork, (2) ability of communication, (3) ability of solving the problem,
and (4) social responsibility. This were analyzed using second-order confirmatory factor analysis consistent
with the empirical data, comprising 288.74 of Chi-square (X 2, and 0.062 of significance level value (p-value).
2) A social Service-Based instructional model to enhance good citizenship competencies includes 5 elements:
(1) principle, (2) objective, (3) contents, (4) instructional procedure consisted of 5 steps including step 1:
preparation, step 2: operation, step 3: construct reflective knowledge, step 4: applying in real situation, step
S: evaluation the work, and 5) procedure for productivity measurement and evaluation. An overall
instructional model was evaluated at a highest level (X = 4.89, S.D. = 0.17). And 3) the effectiveness of a
social Service-Based instructional model to enhance good citizenship competencies found that the students
had better citizenship competencies in all 4 steps which includes ability of teamwork, ability of
communication, ability of solving the problem and social responsibility at a significant level of 0.05.

The knowledge of this research was an instructional model, which developed concretely good
citizenship competencies of students and highlight student’s leaming through experience by social Service-
Based activity. Students leamnt the point of community problems and made innovation to solve their
problems. The people awoke and participated in planning for solving several problems of their community

sustainable.
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Abstract

The purposes was of this research were to anslyze the confirmatory factor to good citizenship
competencies for undergraduate students of Bunditpatanasila. The sample was undergraduate students of
Bunditpatanasila by used identifying sample criteria whose 20 times of size of sample to one observed variable.
This research had 16 observed variables, identify 320 samples. The instrument used to collected data was a
questionnaire which discriminate value between 0.32 to 0.69 and reliability was conducted by Cronbach’s
Alpha Coefficient at 0.92. The results of confirmatory factor analysis to good citizenship competencies
consisted four factors such as 1) Ability of teamwork with factor loading 0.98 2) Ability of communication with
factor loading 0.96 3) Ability of solved the problem with factor loading 0.95 and 4) social responsibility with
factor loading 0.94 being significant at the 0.05 level. Association of good citizenship competencies model and
confirmatory factor analysis was investigated. Confirmatory factor analysis result of good citizenship
competencies model for undergraduate students of Bunditpatanasila associated with empirical data with the
Chi-Square at 248.74, df=216, p=0.062, CFI=1.00, AGFI=0.92 and RMSEA=0.022. It is shown that the model

which developed can to explain good citizenship competencies and associated with empirical data.

Keyword:  Confirmatory Factor Analysis, Good Citizenship Competencies, Bunditpatanasila
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