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TOXICOLOGICAL AND HISTOPATHOLOGICAL
EFFECTS OF Plumbago indica ROOT EXTRACT IN

HAMSTERS

Running head: Toxicology and histopathological effects of Plumbago indica

1 2 *
Yanwarut Camchuen’, Smarn Tesana®, and Naruwan Saowakon®

! School of Preclinic, Institute of Science, Suranaree University of Technology,
Nakhon Ratchasima, 30000, Thailand,
? Department of Parasitology, Faculty of Medicine, Khon Kaen University,
40002, Thailand.
? School of Anatomy, Institute of Science, Suranaree University of Technology,
Nakhon Ratchasima, 30000 Thailand,
E-mail: naruwan@sut.ac.th

" Corresponding author

Abstract

The Plumbago indica roots have been used as traditional medicines against
many maladies; however, the information of toxicity has been needed when
consumed in the high volume or for a long period. The objective of this study
was to investigate the toxicity of crude extract from P. indica root (cPI) in

hamsters by  mortality, behavior changes, histochemical and
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International Journal of Learning, Teaching and Educational Research
Vol. 19, No. 2, pp. 136-162, February 2020
https://doi.org/10.26803/ijlter.19.2.9

Consistency Verification between Qualitative
Entries and Quantitative Ratings in the Teaching
Evaluation Forms of Filipino Pre-service
Teachers

William D. Magday, Jr. and Issra Pramoolsook
Suranaree University of Technology
Nakhon Ratchasima, Thailand

Abstract. The purpose of this study was to verify the consistency
between the qualitative entries and quantitative ratings of the Teaching
Internship evaluation document through Consistency Verification
Analysis (CVA), a proposed novel method offered by the investigators to
explore the consistency of the two parts of the evaluation forms. Twenty-
two evaluation forms were collected from the internship portfolios of the
Bachelor of Secondary Education (BSE)-English graduates across the five
batches as the main data. Since the two datasets analyzed in the study
were quantitative and qualitative data, the convergent parallel design, a
mixed-methods design (Creswell & Plano-Clark, 2011) was adopted as
the research design of the study. Detailed analysis of the data obtained
has identified weaknesses as well as verified inconsistent cases between
the two main parts of the evaluation forms. A focus group interview
with the cooperating teachers or evaluators was conducted to provide an
explanation of such cases of inconsistency. The findings may provide
awareness for cooperating teachers and Teacher Education Institution
(TEI) professors with insight into an effective way of completing the
evaluation forms and also for a possible internship curriculum revision.

Keywords: evaluation forms; consistency verification; teacher education
program; pre-service teachers; teaching internship portfolio

1. Introduction

In the Philippines, Higher Education Institutions (HEIs) that offer
undergraduate Teacher Education Programs (TEPs) continuously train future
teachers to perform their functions and sustain excellence and quality in
education (Higher Education Act 1994). It is stipulated in the Commission on
Higher Education Memorandum Order (CMO) No. 30, s. 2004 that the
undergraduate TEPs need to keep pace with intricacies of global development
and to adjust to the evolving nature of education curriculum. Accordingly, the
policies and standards for TEPs should be improved to uphold “highest

©2020 The authors and I[LTER.ORG. All rights reserved.
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International Journal of Learning, Teaching and Educational Research
Vol. 18, No. 12, pp. 150-173, December 2019
https.//doi.org/10.26803/ijlter.18.12.10

Move Confirmation and Teaching Strategy
Identification of English Student-Teachers’
Lesson Plans in the Philippines: A Rhetorical
Framework for Novice Teachers

Issra Pramoolsook
Suranaree University of Technology
Nakhon Ratchasima, Thailand

William D. Magday, Jr.
Suranaree University of Technology
Nakhon Ratchasima, Thailand

Abstract. Lesson planning is one of the most important skills of a teacher
in the Philippines. The Department of Education (DepEd) mandates that
a teacher is not allowed to teach without a lesson plan. Hence, all the
Teacher Education Institutions (TEIs) ensure that every education
student can produce well-planned lessons even before the Teaching
Internship course. Despite its relevance, no one has attempted to
investigate the lesson plan structure using move analysis. Moreover, a
preliminary survey reveals that many of the English student-teachers
find it difficult to produce lesson plans. Therefore, this study explored 22
Detailed Lesson Plans (DLPs) produced by English student-teacher
graduates of a TEI through move confirmation and teaching strategy
identification, which are based on the 5-part lesson plan structure
prescribed by the Commission on Higher Education (CHED) for the
student-teachers. The study is anchored on Swalesean genre analysis that
combines rhetoric and linguistics to explain genre as grounded in shared
communicative purposes and discoverable through text analysis. Based
on the analysis, the five parts or moves were confirmed with their
constituent teaching strategies and teaching strategy cycle identified. The
findings may provide TEI teachers with insight into effective
instructional strategies to help students acquire pragmatic knowledge of
the rhetorical structure of lesson plans. A Lesson Plan Framework for
English novice teachers is proposed as a guide to offer a frame for
structuring their planning of the lessons and a pool of words that can
help them in writing the lesson plans.

Keywords: move confirmation; teaching strategy identification; teacher
education program; lesson plan; genre analysis.

©2019 The authors and I[LTER.ORG. All rights reserved.
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Scholarship Acceptance Contract
under the SUT-PhD Scholarship Program for ASEAN, Academic Year 2016
(for Master's Degree Hdlders)

This agreement is made at Suranaree University of Technology, situated at 111 University
Avenue, Tambon Suranaree, Muang District, Nakhon Ratchasima, on the ................. day of
July, 2017 between Suranaree University of Technology, represented by Professor Dr. Prasart
Suebka, the Rector of Suranaree University of Technology, according to the Announcement of
the Prime Minister's Office dated 28 June 2013, hereinafter referred to as “Grantor,” and Mr.
William D. Magday Jr. of the Philippines Passport no. E.@@:?]g?f'??ﬁwho is a scholarship recipient
under the SUT-PhD Scholarship Program for ASEAN to pursue a doctoral degree in English
language Studies, Institute of Social Technology, at Suranaree University of Technology, student

ID number D—Uﬁo M L age R , hereinafter referred to as “Grantee.”
The two parties have agreed as follows:

ltem 1. The grantor shall provide a scholarship to the grantee under the SUT-Ph.D. Scholarship
Program for ASEAN (9 Scholarships for Doctoral Students from 9 ASEAN Member Countries) for
the Academic Year 2016 for a period not exceeding 3 years from the date of July 7 , 2016 to
July 6, 2019 in an amount not exceeding 960,000 Baht (nine hundred and sixty thousand Baht)
for a doctoral degree in English language Studies.

ltem 2. For the purposes of this Agreement, the term "study" shall include all training and

research activities.

111 Universify Avenue, Sub District Suranaree. Muang District. Nokhon Ratchasima 20000, Thailgnd

Tel. +66-4422-3000 Fax. +66-4422.4070
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ltem 3. The grantee will receive support in the amount not exceeding 960,000 Baht (nine
hundred and sixty thousand Baht) to cover the following expenses:

3.1 registration and other fees;

3.2 a monthly allowance of 13,000 Baht;

3.3 a research budget of up to 150,000 Baht for reimbursement of research expenses
(50,000 Baht per year); and

3.5 a reserved budget of 68,000 Baht for education-related activities to be approved by
the University Committee on the SUT-PhD Scholarship Program for ASEAN on a case-by-case
basis.
ltem 4. In order to monitor the spending of research money received from the grantor, the
grantee's advisor is held responsible to ensure that the money is used in an economical manner
and in accordance with the regulations of the Finance and the Procurement Divisions and
subject to the grantor's requirements. This includes the preparation of financial statements and
accounts and the safeguarding of receipts that can be verified at any time by the grantor. At the
end of the scholarship period, all the remaining funds for research must be returned to the
grantor.
Item 5. During the granting period, the grantee must strictly comply with the rules, regulations,
announcements and requirements of the grantor as applicable at the date of this Agreement,
and any other rule and regulation that will take effects in the future. All requirements,
regulations, orders, and announcements issued by the grantor are to be considered to fall
under this Agreement.
Item 6. If the grantee is unable to comply with the conditions in Item 5, or in case the grantor is
ascertained that the grantee will not be able to graduate on time, or in any other case as
considered appropriate by the grantor, the grantor has the right to terminate or discontinue the
scholarship and order the grantee to return to his/her home country immediately.
Item 7. As part of the requirements for graduation, the grantee must produce at least two research
articles based on his/her thesis: one must be published in an international peer-reviewed journal
listed in an international database (SCOPUS or ISl) and the other one in journals approved by
the National Research Council or the Office of Higher Education Commission.
Item 8. The granting of the scholarship shall terminate in one of the following cases:

8.1 having the cumulative grade point average (GPAX) lower than 3.25 for two consecutive

trimesters;
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8.2 being withheld from the student status of Suranaree University of Technolcgy:;

8.3 being charged with misconduct or brought under grave disciplinary action to the
point of suspension from class;

8.4 having a progress report of thesis writing below the specified criteria;

8.5 being considered by the School with the approval of the Institute Board to suspend
or terminate the support of education and research at the doctoral level if necessary; and

8.6 being funded by other sources after obtaining a PhD scholarship under this program.

This contract is made in duplicate, each having equal tenor and effect, the parties to this
contract having read and understood the entire substance and attachments herein sign their

names in the presence of witnesses, with each party retaining one copy.

SIS s s s i T desn T i A A 3405 Grantor
(Professor Dr. Prasart Suebka)

Rector of Suranaree University of Technology

( Mr. William D. Magday Jr.)

Student from ASEAN Member Countries

Signed: ...k s vedicnorifornairenss Witness

(Professor BeYupéng Yan)

ﬂqf'! 1 17 A T

Signed: ... s S TR e Witness

(Mrs. Mantana Thayatham)
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Introduction

The ability to cryopreserve mammalian embryos
has become an integral part of assisted
reproductive technologies (ART) in both human
and veterinary medicine, Despite differences in
the size and physiological characteristics of
embryos from various species, most embryos
have been frozen by either one of two procedures
(1). Traditional slow freezing has been used many
years and vitrification has been associated with
better outcomes regarding survival, fertilization,
pregnancy, and implantation rate than the
traditional slow freezing method (2) There is
limited osmotic change and no ice crystal
formation during the rapid cooling process of
vitrification, which leads to far less damage to
cells compared with slow-rate freezing.
Therefore, vitrification exhibits significantly
higher performance than slow-rate freezing in the
preservation of oocytes and embryo (3).

In vitro embryo production is a valuable tool to
study  of  preimplantation  embryonic
development and is vital for the in wvitro
production of transferable embryos. During the
process, the oocyte/embryo is removed from the
female reproductive tract, which in vivo provides
the appropriate developmental to ensure normal
development. However, in vifro environments
provide a suboptimal environment. In spite of
significant improvements in the culture
conditions, the development of in vitro-produced
embryos is still suboptimal (4). Because the
preimplantation embryo is extremely sensitive to
environmental factors, deficiencies in culture
conditions often lead to aberrant embryo
development that manifest in lower frequency of
blastocyst formation and lower cell numbers and
can affect fetal as well as postnatal life (5).
Therefore, it seems necessary and meaningful to
further improve and optimize culture system,
which can potentially improve the development
of the cultured embryos.

A major factor impairing in vitro embryo
development is the increased oxidative stress.
Therefore, various antioxidants such as f-
mercaptoethanol, cysteine and cysteamine have
been added to IVC media (6, 7) to improve the
development of pre-implantation embryos.

Resveratrol (3, 4', 5-trihydroxy-trans-stilbene), is
a polyphenolic phytoalexin produced by several
plants in response to injury or, when the plant is
under attack by pathogens such as bacteria or
fungi, is a potent anti-apoptotic and antioxidant
properties (8). In recent years, the beneficial
effects of resveratrol on reproductive system
function and vitrification have been widely
identified, both oocytes and embryos, resulting in
improved survival and developmental rates in
cats (9), pigs (10-13), goats (14), cattle (15-18) and
mouse (19). The type of resveratrol
supplementation can divide into three main
phases; in vitro maturation (IVM), in vitro culture
(IVC) and vitrification-warming media. For
example, Treatment of pig embryos with 0.5 pM
resveratrol has a beneficial effect on
preimplantation  development leading to
enhanced blastocyst formation and improved
embryo quality in terms of total cell number in
the blastocysts (10). Moreover, resveratrol
supplementation in various phases of IVM and
vitrification/warming procedure can modulate
the apoptotic process, improving the resistance of
porcine oocytes to cryopreservation-induced
damage (12). Additionally, supplementing
embryo culture medium with resveratrol
enhanced SIRT1 expression levels, increased
beta-oxidation levels, and increased ATP
generation in the bovine embryos. Treating
embryos with resveratrol decreased their lipid
content, improved their development, and
improved their survival rates following
cryopreservation (17). Similarly, it is reported
that  resveratrol  could  diminish  the
cryopreservation injuries during the vitrification
of mouse oocytes, reduce oxidative stress and
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alleviate the abnormal mitochondrial distribution
pattern, which could result in increased
blastocyst formation and higher cell number of
blastocyst (19).

Therefore, the aim of this work was to evaluate
whether supplementation of culture medium
with resveratrol improves in wvitro blastocyst
development in mouse 4 -cell embryo. the latter
assessed effect of resveratrol to blastocyst
vitrification in terms of cryotolerance.

Materials and Methods

Animal

Female F1 mice (B6D2) at 8-10 weeks were used
for sample collections. The mice were maintained
in a temperature and light controlled (25°C+1°C,
12 hours light/12 hours dark, with lights on at 6:00
AM) with free access to water and standard food.
The Suranaree University of Technology Ethical
Committee approved this study.

Collection of preimplantation mouse embryos
and culture

To obtain four-cell embryos, mice were
superovulated by an intraperitoneal (IP) injection
of 5 IU pregnant mare serum gonadotropin
(PMSG, Intervet, Inc., The Netherlands) followed
48 hours later by 5 IU human chorionic
gonadotropin  (hCG, Intervet, Inc., The
Netherlands). The female mice were mated with
a single male of the same age (8-10 weeks old) and
the success of mating was checked by the
presence of a vaginal plug in the female mice.
Mice that had vaginal plug were considered to be
pregnant. Pregnant female mice were sacrificed
by cervical dislocation 50-52 hours after the hCG
injection by flushing oviducts in order to collect
the four-cell embryos. Embryos were flushed
from the dissected oviducts using modified
mouse tubal fluid (mMTF) supplemented with
0.8% (w/v) bovine serum albumin (BSA). Only
embryos at the four-cell stage, having an intact
zona pellucida and being graded as excellent or
good with regard to morphological appearance,
were selected for experiments. After an initial
wash in flushing medium, the embryos were
transferred to potassium simplex optimization
medium (KSOM) for continuous culture a under
mineral oil at 37°C in a humidified atmosphere of
5% COz (20). The four-cell embryos were cultured

for 48 h. until the blastocyst stage.

Vitrification procedure

Blastocysts were vitrified by a two-step
procedure using Cryotop (Kitazato Ltd., Tokyo,
Japan) as device as described by Ling et al. 2009
(21). For vitrification, blastocysts were washed in
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base medium (BM) consisted of TCM 199-Hepes
and 20% fetal bovine serum (FBS). Then,
blastocysts were initially equilibrated in
equilibration solution (ES) at room temperature
for 10 minutes. The ES consisted of 7.5% (v/v)
ethylene glycol (EG, Sigma Germany) and 7.5%
(v/v) dimethyl sulfoxide (DMSO, Sigma
Germany) dissolved in BM medium. After initial
shrinkage, the blastocysts regained their original
volume and were transferred to vitrification
solution (VS) within less than 1 minute at room
temperature. The VS consisted of 15% (v/v) EG,
15% (v/v) DMSO, and 0.5 mol/L sucrose (Sigma,
Germany) dissolved in BM medium. Within less
than 60 seconds, blastocysts in minimal VS (<1.0
ul) were placed onto the tip of the Cryotop. The
Cryotop was subsequently plunged vertically
into liquid nitrogen and were stored at least 1
week.

Warming technique

After cryo-storage at least 1 week, the blastocysts
were warmed by using a four-step dilution
procedure with sucrose. The blastocysts with
Cryotop and were dipped into warming solution
containing 1.0 mol/l sucrose dissolved in BM
medium at 37°C. After 1 min equilibration in the
warming solution, the embryos were moved into
diluent solution containing 0.5 mol/1 sucrose in
BM medium for 3 min, Subsequently, the
blastocysts were transferred to 0 mol/1 sucrose
washing solution 1 (WS1, BM medium) for 5 min,
followed by a final transfer to 0 mol/1 sucrose
washing solution 2 (WS2, BM medium) for 5 min
at 37°C. Finally, the blastocysts were washed
with in BM medium. (21)

Assessment of embryo survival

To evaluate the viability of vitrified-warmed
blastocysts, the recovered blastocysts were
cultured in KSOM medium supplemented with
10% synthetic serum under mineral oil at 37°C in
a humidified atmosphere of 5% CO.. We
determined the viability of the warmed embryos
based on visual examination of the integrity of
embryo membrane, zona pellucida, and
normality of the cytoplasm at two hours after
warming. During the in vitro culture, embryo
development was evaluated daily. The rate of
hatched-blastocyst formation was evaluated by
the numbers of late blastocysts to survived
embryos post-vitrification (22).

Experimental design

Experiment 1: Effects of various concentrations of
resveratrol on embryo development: four-cell
embryos were randomly selected and allocated to
culture medium (KSOM) containing either 0 pM
(CT-KSOM), 0.5, 1, 2.5 and 5 pM resveratrol, and
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Table 2 Developmental rate of 4-cell mouse embryo cultured in concentration of resveratrol and blastocyst
vitrification.

No. (%) embryo developmental competency

Conc. Grou No. of 4-cell i
o Morular Blastocyst Sur(;;:;red Hatched BL
0 uM Res. Fresh-CT 70 69(98.57)* 69 (98.57) - 46 (65.71)2
(CT-KSOM)  Vitrified 69 67 (97.10)* 65 (94.20)a 65 (100)2 41 (59.42)2»
Fresh-CT 70 70 (100)2 70 (100) - 51 (72.86)¢
0.5 uM Res.
Vitrified 69 69 (100)2 69 (100)2 69 (100) 49 (71.01)¢
Fresh-CT 70 70 (100)2 68 (97.14)2 - 50 (71.43)¢
1 pM Res. o
Vitrified 70 69 (98.57) 68 (97.14) 68 (100)2 46 (65.71)2«
Fresh-CT 70 70 (100) 60 (85.71)¢ - 34 (48.57)ab
2.5 pM Res.
Vitrified 71 69(97.18)* 56 (78.87)4 56 (100)7 25 (35.21)abd

a,b,c,d Means within columns with different superscript differ (P < 0.05 ANOVA)

The present study shows that the pretreatment of
embryos with resveratrol in high survivability of
embryos following cryopreservation. The ability
of embryos to survive cryopreservation has been
used by many as an indicator of embryo quality
and viability. Culture conditions have a major
influence on survival and development of in
vitro-produced embryos following
cryopreservation. In vitro-produced embryos are
more sensitive to cryo-injury than in vivo-
derived embryos (4). It is reported that low level
of resveratrol in culture medium (0.5 pM)
improved the resistance to cryopreservation of
IVP bovine embryo, confirming preliminary
results (15, 17, 23).

In conclusion, these results demonstrate that low
levels resveratrol during in vitro culture improve
developmental competency of mouse embryo,
while indicated by their effective for
development of mouse hatched blastocyst with
enhanced cryotolerance.
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Abstract, The aim of this study was to evaluate the effect of resveratrol, an
antioxidant, supplementation in culture medium (KSOM) and/or vitrification
solution on the development in mouse 4-cell embryo and blastocyst vitrification in
terms of cryotolerance. /n vivo 4-cell embryos were cultured in KSOM medium
containing either 0, 0.5, 1, and 2.5 uM resveratrol for two days until reach the
blastocyst stage. Blastocysts were vitrified by Cryotop method. The survival rates
after warming were no significant difference among all groups (100% survival rate).
Interestingly, hatched blastocyst rate of vitrified embryos cultured in 0.5 pM
resveratrol (74.4%) was significantly higher than that of other vitrified groups (54-
68%, P<0.05). Moreover, culturing vitrified embryos in KSOM media supplemented
with 0.5 uM resveratrol after warming could increase hatched blastocyst rate (74.4%)
to the same level of that of fresh embryo counterpart (74.4%). Supplementation of 0.5
UM resveratrol in either phase; KSOM and vitrification media had positive effect on
survival and hatched rates of mouse blastocyst embryo. Obviously, supplementation
of 0.5 uM resveratrol supplementation in KSOM significantly enhanced (P<0.05) the
rate of embryo developed to the hatched blastocyst stage when compared among all
groups without resveratrol supplementation in KSOM. In conclusion, 0.5 pM
resveratrol supplementation during culture medium was the most suitable for
improving developmental potential of fresh and vitrified mouse embryos, while
indicated beneficial effects of resveratrol supplementation in culture media over
supplementation in vitrification solution by their effective for development of mouse
hatched blastocyst with enhanced cryotolerance.

Keywords: resveratrol, in vitro culture, vitrification, mouse embryo

1. Introduction

Cryopreservation plays a crucial role in embryo transfer technology, which enables transportation
of embryos to distant places, long-term storage, widespread utilization of genetically valuable
animal embryos, and increases the opportunities of pregnancy [1,2]. Cryotop vitrification has been
widely used for the cryopreservation of oocytes and embryos in different species such as bovine
[3,4], porcine [5,6], goat [7,8], mouse [9-11] and human [12-13]. In vitro embryo culture is a useful
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tool for preimplantation embryonic development study and necessary for the in vitro production
(IVP) of transferable embryos[14]. The preimplantation embryo is highly influenced by external
factors from the in vitro culture conditions [15]. Several studies have reported that manipulating the
gametes and culturing embryos in in vitro conditions can cause the significant oxidative damages
due to excessive reactive oxygen species (ROS) production, resulting in abnormally embryonic
development [ 16-18]. In order to improve the quality of in vitro embryo production by using
antioxidant molecules supplementation that may achieve better performance of vitrification and
reduce oxidative stress during in vitro culture conditions [19[. Resveratrol (3,4',5-trihydroxy-trans-
stilbene), is a polyphenolic phytoalexin produced by several plants in response to injury or, when
the plant is under attack by pathogens such as bacteria or fungi, is a potent anti-apoptotic and
antioxidant properties [20]. In recent years, the beneficial effects of resveratrol on reproductive
system function and vitrification have been widely identified, both oocytes and embryos, resulting
in improved survival and developmental rates in cats [21], pigs [14, 22-24], goats [25], cattle [26-
27, 1] and mouse [28]. For example, supplementing porcine embryo culture media with 0.5 uM
resveratrol had beneficial effects on development competency such as increasing blastocyst
formation rate and improving embryo quality in terms of total cell number in the blastocysts [ 14].
Moreover, supplementation with 2 pM resveratrol in various phases during TVM and
vitrification/warming procedure could improve the resistance to cryoinjury of porcine metaphase
11 (MI1) oocytes and reduce apoptotic process [23]. Thus, there are limiting information about the
effects of resveratrol supplementation in culture medium and/or vitrification medium, especially mouse
species. Taken together, this study was to determine whether resveratrol supplementation in culture
medium and/or vitrification solutions could improve in vitro embryo development and cryotolerance.

2. Materials and Methods
2.1. Mouse as an animal model

Female B6D2 F1 hybrid mice at 8-10 weeks were used for sample collections and male
B6D2 F1 hybrid mice at 8-10 weeks were used for mating. The mice were maintained in a
temperature and light controlled, (25°C£1°C, 12 hours light/12 hours dark, with lights on at
6:00 AM) with free access to water and standard food. The Suranaree University of
Technology Ethical Committee approved this study. (approval ID: UI-03131-2559)

2.2. Collection of 4-cell mouse embryo and in vitro culture (IVC)

The female mice were superovulated by an intraperitoneal (IP) injection of 5 U pregnant mare
serum gonadotropin (PMSG, Intervet, Inc., The Netherlands) followed 48 hours later by 5 IU
human chorionic gonadotropin (hCG, Intervet, Inc., The Netherlands). The female mice were
mated with a single male of the same age (8-10 weeks old) and the success of mating was checked
by the presence of a vaginal plug in the female mice. Mice that had vaginal plug were considered
to be pregnant. Pregnant female mice were sacrificed by cervical dislocation 50-52 hours after the
hCG injection. Embryos at 4-stage were flushed from the dissected oviducts using modified mouse
tubal fluid (mMTF) supplemented with 0.8% (w/v) bovine serum albumin (BSA). Only embryos
at the 4-cell stage were selected for further experiments. After an initial wash in flushing medium,
the embryos were transferred to potassium simplex optimization medium (KSOM) for continuous
culture a under mineral oil at 37°C in a humidified atmosphere of 5% CO3 [9]. During IVC, 4-cell
embryos were cultured in KSOM media supplemented with various concentrations of resveratrol
as mentioned in the experimental design. The resveratrol was dissolved in dimethyl sulfoxide
(DMSO) and kept at -20°C as a stock (50 mM) until it was added to the medium. Embryo
development was evaluated daily, which Day 0 for 4-cell stage, Day 1 for morula stage, Day 2 for
blastocyst stage, Day 3 for hatching blastocyst stage, and Day 4-5 for hatched blastocyst stage.

533



[17] Duranthon V, Watson AJ, Lonergan P. Preimplantation. 2008. embryo programming: transcription,
epigenetics, and culture environment. Reproduction. 135(2):141-150. . )

[18] Rizos D, Clemente M, Bermejo-Alvarez P, de La Fuente J, Lonergan P and Gutierrez-Ada A. 2008.
Consequences of in vitro culture conditions on embryo development and quality. Dom. Anim. 43(4):44-50.

[19] Hosseini S.M, Forouzanfar M, Hajian M, Asgari V, Abedi P, Hosseini L, Ostadhosseini S, Moulavi F,
Safahani Langrroodi M, Sadeghi H, Bahramian H, Eghbalsaied Sh and Nasr-Esfahani M.H. 2009.
Antioxidant supplementation of culture medium during embryo development and/or after vitrification-
warming; which is the most important. J. Assist. Reprod. Genet. 26(6):355-364.

[20] Fremont L. Biological effects of resveratrol. Life Sci 66, 663-673

[21] Comizzoli P, Wildt D.E and Pukazhenthi B.S. 2009, In vitro compaction of germinal vesicle chromatin
is beneficial to survival of vitrified cat oocytes. Reprod Dom Anim. 44(2):269-274.

[22] Kwak S.S, Cheong S.A, Jeon Y and Lee E. 2012. The effects of resveratrol on porcine oocyte in vitro
maturation and subsequent embryonic development after parthenogenetic activation and in vitro
fertilization. Theriogenology. 78(1):86 —101.,

[23] Giaretta E, Spinaci M, Bucci D, Tamanini C and Galeati G. 2013, Oxidative med. cell. longev. (Online).
€920257.

[24] Santos E.C.S, Appeltant R, Dang-Nguyen T.Q, Noguchi J, Kaneko H, Kikuchi K and Somfai T. 2018.
The effect of resveratrol on the developmental competence of porcine oocytes vitrified at germinal
vesicle stage. Repord. Dom. Anim. 53(2):304-312.

[25] Mukherjee A, Malik H, Saha A.P, Dubey A, Singhal D.K, Boateng S, Saugandhika S, Kumar S, De S, Guha
S.K and Malakar D. 2014. Resveratrol treatment during goat oocytes maturation enhances developmental
competence of parthenogenetic and hand-made cloned blastocysts by modulating intracellular glutathione level
and embryonic gene expression. J. Assist. Reprod. Genet. 31(2):229-239,

[26] Salzanoa A, Alberoa G, Zulloa G, Negliaa G, Abdel-Wahabb A, Bifulcoa G, Zicarelli L and Gasparrini
B. 2014, Effect of resveratrol supplementation during culture on the quality and cryotolerance of bovine
in vitro produced embryos. Anim. Reprod. Sci. 151(3-4):91-96.

[27] Spricigo J.F, Moraté R, Arcarons N, Yeste M, Dode M.A, Lopez-Bejar M and Mogas T. 2017. Assessment
of the effect of adding L-carnitine and/or resveratrol to maturation medium before vitrification on in
vitro-matured calf oocytes. Theriogenology 89:47-57.

[28] Wang Y, Zhang M, Chen J.Z and Du Y. 2018. /n Vitro Cell Dev.-An. 54:430-438 .

[29] X.F.Ling,].Q.Zhang, S.R. Cao, J. Chen, Y. Peng, X. Guo, B.C, Heng, G.Q. Tong, X.Wang. 2009, Effect
of cryotop vitrification on preimplantation developmental competence of murine morula and blastocyst
stage embryos, Reprod. Biomed. Online 19(5):708-713.

[30] Momozawa K, Matsuzawa A, Tokunaga Y, Abe S, Koyanagi Y, Kurita M, Nakano M and Miyake T.
2017.Efficient vitrification of mouse embryos using the Kitasato Vitrification System as a novel vitrification
device, Reprod. Biol. Endocrinol 15(29):1-9.

[31] Summers M.C and Biggers J.D. 2003. Chemically defined media and the culture of mammalian
preimplantation embryos: historical perspective and current issues. Hum. Reprod. Update 9:557-582.

[32] Betts DH and Madan P .2008. Permanent embryo arrest: molecular and cellular concepts. Mol. Hum.
Reprod. 14(8):445-453

[33] Rajendran P, Nandakumar N, Rengarajan T, Palaniswami R, Gnanadhas N.E and Lakshminarasaiah U, 2014,
Antioxidants and human diseases. Clinica. Chimica. Acta. 436:332-347.

[34] Castillo-Mart'm M, Bonet S, Morato” R and Yeste M. 2014, Cryobiology 68 451—458.

[35] Dehghani-Mohammadabadi M, Salehi M, Farifteh F, Nematollahi S, Arefian E, Hajjarizadeh A, Parivar K and
Nourmohammadi Z. 2014, Melatonin modulates the expression of BCL-x| and improve the development of
vitrified embryos obtained by IVF in mice. J. Assist. Reprod. Genet. 31(4):453-461.

[36] Mandawala A.A, Harvey S.C, Roy T.K and Fowler K.E. 2016. Cryopreservation of animal oocytes and
embryos: Current progress and future prospects. Theriogenology 86(7): 16371644,

[37] Vladimirov LK, Tacheva D and Diez A. 2017.Theory about the Embryo Cryo-Treatment. Reprod. Med.
Biol. 16(2):118-125.

[38] Abdel-Wahab A, Zullo G, Boccia L, De Blasi M, Longobardi V, Albero G and Gasparrini B. 2012. 32
Resveratrol During in Vitro Culture Improves Cryotolerance of in Vitro Produced Bovine Embryos.
Reprod. Fertil. Dev. 25:213-214.

[39] Abe T, Kawahara-miki R, Hara T, Noguchi T, Hayashi T, Shirasuna K, Kuwayama T and Iwata H. 2017.
Modification of mitochondrial function, cytoplasmic lipid content and cryosensitivity of bovine embryos
by resveratrol. J. Reprod. Dev. 63(5):455—461.

[40] Lane M, Maybach JM, Gardner K. Addition of ascorbate during cryopreservation stimulates subsequent
emb embryo development. Hum Reprod. 2002; 17: 2686-2693.

538



.'|*r,

'Illll
Tdbmnfdi@

dnindvdsansaumand
mededdianisine ssiutudnAnw
wuaan3vinig ieveaysianisdndantsdne

mamsdnenit 3 In1sAnen 2560

Yiyeyrisansaumaniguijiuda Gaanssuinsauuna)

ffuil  nudszden fo - ana mhofn  uduszduazuuy  Suilduianisinu wanog
-l
aould \AvALEY
1 05540075  dWi¥ersiasnsel ardm 64 4.00 2 dmmn 2561

o

Wiiainerilwug aeemaunadduwuuwwnglanlieditag

Thesis Title  PATCH ARRAY ANTENNA USING METAMATERIAL TECHNIQUE

74 19



dnnugdnianisnudniniunimngsuemand Swunanmszduaziuwazauiv

Y2asrduAzIuY W 594
nsauunn

3,50 Ay 1 1

3.25 - 3.49 s :

3.00 - 3.24 . :
372 1 1

GPA it 4.00

GPA gaa 4.00

GPA Ao 4.00




WUUTEIUNTSANEISEAUTAnANE dnindvrdaanssuenand

d as L ar
G0 tndAnmaunsdnuszauingindnu
Geou wanymsauenssansUsyadnininimnssumans

daeindnw Jo-uwana . 40500 ININATUY oo sWenindnwn .. 05540075
ovivineniiwusluiidoios . 0BanARAIEUN N TIRERTORTIR ..o oo

(mwoangy) | PATCH.ARBAY. ANTENNA. USING METATATERIAL. TECHNIQUE. ...
flensyadazvesunsdminluszdy [T amioudin v QUi

v o o v T 1
*ﬁ'ﬁ(lmu‘u'ul.nnﬁ‘lmﬁ]'\l.ﬂu WIWTDNUAIMIU

- I | - P
v wuudsgdRdndne AldFuntsnsennd mihiasvineiiwusidouioouda

“ ar -~ "
vnarwimindnwnltsenaumsueaunisane teduunerailuseau

- o - . v
[ dunmanunnimsivinsieduns LIV famdl . Snumh
v dAumumenmmiansivimssesuunnnd QUMW ... fomid...  dnnumin 12
(AdaseRnuwW)

(1 dwnmenuidndnguuuulunsvssqinmassivni

DU o BIIAT S Y

[ dnumerdduduguwuulunsusspidnmsssauumnei

v o . o
LU o, BT SRR v
-
fﬂqﬂ C\D’f\ ............................

unfinw diSesedasngel adv).

HaRRIRTNINANY
[T dndAnwlddunu aun waeldumenaiivsemasrmiound
(1 inAmaldsunuiinddodin
v infinulafuvu OROG warlduuuenasiuiesmarawinuui

[1 ‘Lisuludomaniifuseamauainan wide
v watusevimanuiliRuilivnngegluBeall's List #9980y 1 il 13.6.0.2563. ..o

& .llv - oy ol v
wailldnseasuenansuwuuludm 1 ynmemaiuiGouiosud

9NN IVeinus AN SuamansInae.ag. S9d I 29Aain

g Tiininy uﬂuﬁm‘imunnm:i{ i ndmin s WiinAmmbid i e g wSmmenmsnnnnann 1 we 16 Ocoke 2018



1] - - ‘
Famthanuidtiemanienid Geoanmon asdsdlond fatan)
1:1"1 uﬁwaw'ﬁi 'ﬁ ) n'nu'imnuu 1A

winug Wilsdenddwinmennsil ndionerwndBananm Winnmhdstiovie cwdn 0110001 1I0ININTI ver. 16 October 2018



o - WINENA
lavUszan@n
VANGATEIVIIV
d1inivn

nunIAnuldFy
=l o )
21INUE meiventivug
Fomuniinug :
nwlne
NYDINQY
AUINANANUR

fgaun uInIausUmA

s¥AUUIfyRyNen
1 ;Jy -e! . L)
1MTBUNIITINGN @130
D5540075
Aeansailnsaunn
Jmansaiaans
. I8 w ar L7 -y eJ " v @ ar
numsinunindnunszautudindnuiiannesglasuniidy
PNUnaauAeuen (OROG)

50.05. 598730 1AATIA

awemaLmdsuwuwndlaglvenian
PATCH ARRAY AN IEENNA USING METAMATERIAL TECHNIQUE

900007 : QUALIFYING EXAMINATION
Wil nannsAnufl 372556
900003 : FOREIGN | ANGUAGE EXAMINATION (English)

' - ~l o
WIS NANTIANYM 3/2556

- A ar
swionaauddldTunisiRuimeuws ;

- o0 n‘ ar - ar -
o sedeunaraddeiildTunsinulunsarsivinissesund

o swedeunanudteiildsunsinalunsarsivinissesuuiunni
Warakorn Sarika and Rangsan Wongsan. (2020)“DESIGN OF FABRY-PERROT

RESONATOR CAVITY WITH BOW-TIE FED-PROBE AND EBG FOR 2X4

FLEMENT ORDINARY MSA” has been accepted for publication in

Suranaree Journal of Science and Technology since '2020-08-07

14:28:35'

Rewv 24w 20112

6 Oclobm 2020



- 4\ ar -l - a -
o swdeunaruiduiiguuuuitldfunsiiawlunsuszgudvinssedueni

o edaunaidsuiuguuuuitlgfunsinelunsyszgdvimassiuumnui

|
HRANTUBU 9

FIUNUIITY
Anuiiviney
minuavInsani
neiavinsans

douilinsie

8197150

UTININRY TN UATATETINT Y

0918329639/075 439081

Click here to enter text.

AnzALULAT YA IMNTTI I INBEBI A UATATEITUTIY

A ] L] l‘:’
@ 1wy 4 yiTh a.iles 9.uAIATETINIY 80280

How 2/M- 2012

6 Oclober 2020



A0 lmmwmnm

ML TS i AB0A /350
UUINYAITU . 4 A4 250
e

wInersemaluladgsuni

Wiy auiv OL’PWW dnlivin 1%?fﬁildm3§m§...,g..Imf’fwﬂ.wz..,fimms.%g”
G e TN 1110 1 0 S fuit 9. 090N, 25h%

393 danaaumu OROG

Seu Q’Ei"lu'mmian113’11"31‘1'ﬂuazﬁ'mu1

w v | el 0d W 6w W
i Fo-ana.... AFIEATITINGOT ATV o Ve sz fMinAnY.. D5540075. ..o
N3/ E-mail 0918329639 / warakorn_NOK@hOMAILLOM wvevceerrvcsrvvmesessesessssnennes Tefuru Ussamyumsdin
[
witinAnwsgsuudndnyieanarsilafumuddnanuamunisuen (OROG) manlsenmmmiinendns a3ai

i i L L] [] - w
VDAINAITUN Y OROG LWﬂI‘UU?BﬂEI't.Iﬂ']'i‘ﬂ‘!ﬂ‘3111'1?!'I‘ﬂ'&)‘\l'l!ﬂ']‘iﬁfﬂ'ﬂ U

nsslunAnwszauliggln

1. O wewwinaanlumsensssdmnaviossénunni i Peer Review §1un

2. [ wouwswanuiduenarsatud (Full paper) TULana'ﬁm'ithx'qu:J'U'lm's (Proceeding)
SEHUUNIIR (15152 'uumq'iﬂ msfidalusnsemn win dadousiaszng wio
finournarunasnudrmandiur adsyma 225% wie waanddonlmivaushuimlsy AR RTEE
Lm.,ﬂnﬁmaanuﬂ'dmwuw"lu 1158 m1J‘i"|ng'tuq umauna @ W SCOPUS IEEE L'Uumu)

3. [ anidting wie BYANBUNT I e e

nsniinAnwssauUigaen
1 o v o ot 1 - "
LV Lunuwsnaqwulumam-ﬁ s Tl Peer Review A aq’lugwwmlamna D SCOPLS, 19]

IN‘SF‘[C, Social Science Citation Index (15D, Social Seibear I\, [FRIC, f‘_”xr INFO), Soe lHlH‘.:It al Abstracts,

Arts & Humanities Search, Lineuistics and Laneuaee Behavior Abstracts 990 Lo, L‘%EN ﬁd{’;r
Aoy Fonsansszin i Fogudoyaaina
1) DESIGN OF FABRY-PERROT RESONATOR C a‘\;"lTY WITH [ﬁ)W—TIE FED-PROBE AND SCOPUS
EBG FOR 2Xa4 ELEMENT ORDINARY MSA

2. [ wewwskaamlunsansszdnummnaanuinasivesdninaunsmuaivayunside (am.) vie

- -] d L3 J
'uaaﬁ'lﬁmwmm::nisumim*iqmlr'ln‘m (AN8) TN v (309 fail

a1mv "l]i]’.}']'aa’m:.:-mu VUVUIVR (215601 T me} ang. anl. #9l3u I

3, ANTURT VI e Ay

L2 as 4‘ v aty LU [l
wWInUNUU ‘l'ﬂlLﬁULﬂﬂa']'iﬂiﬂﬂﬂUﬂ']'iﬂﬁ]'ﬁﬂﬂ I.W.'.ﬂ
- a0
N3 1 msirmeaalunsans
O 1.1 waeWdRu o umles unasa i (Article) Wi
v 1.2 midenauiumseiu (Accepted Letter) uag Haamuauatu (Accepted Article)
w - | [ & # -
v 1.3, Print w1 Web Page wl.taﬂwmag}:lug"nwmjauuq (ARYO D TUTAYRF 108 11500 1)

IRD-SUT-OROG: d#uim-0GOG-11 aynssunism 1/2559 I.'ﬁn 7 i]l]'l.l’lf_r‘l..l 2559 wih 19 2



36N 2 weunskasndduenarsatudi (Full papen) luenarsnsuisapinn s seaun e @ o )
O 2.1 manudfuatudu (Full paper) uas
O 2.2 wnasituansliituindumsusspAnimsszinmngi
O 2.3 misdensuiuviomlideveugumninauenaiiu

- PR ol P 03 o W v
n3dlil 3 dvivns wie eydvsvns Wiwuuenmsiiuanyinlisu
O 3.1 avdtns vin O 3.2 oyinsums G 1)

wr o dnAnwdeamsnasuusenimminodomelulaignng des inaeinsiiduikenuineriiwuddmivnsduionadnuizdv
Vadindnw wa. 2557 Usena w Tuil 30 ganen 2557 namde 1sansihisanuluifidedaivsinglu Beall's List Predatory

- - - 03 M % " I’ -
open-access journal #3213 aviinanlasdnininvivilaliideusinglu Beall's List Predatory open-access publishers (iulasifia

srivdsunulenianuacdnininiiviinglu Beall’s List: hitp//scholarlyoa.com/

- - é =
JaGvunielusanansan

(@91B) ...\ R V 1 1) g (a9ie) e, BISORVI NIV TS
(... itiReniaTingal a3vn.....) (o TDAANANTIDN 0,05, 39855 298I onnnn.)
13, GOy, 4B83 20 sl | pEbm

(Q/%’ |
(asiln) o Wathawinn  (@ede) ... C’{ﬂ_ﬁ ................................ Wmhaonide

........ sl

(§umoninend Soannaman.aaalond. datad . mana19138 wodd Bunafol
smhavivrinansalynumn anhjaomdy dlnleimnssumiand

il s

s
(aa¥0) (;v AU
Cocisniio JOAMVANT VT AT AR SHR0R )

15 dn 253

dmiuanidveuazwan

uan'nm'naaummhsmﬁum"inmﬁ’mm'luiaﬁq;u'l‘a’ﬁm nmsiyunisAneniindnshedulindiadnu

ol Was iy ' o
mmwmﬂmgﬂﬁwmnu‘namumuunn WA, 2561 el -
o -
LUu'lﬂmuualz'lwaaﬂ'szn'mﬁ e vy I.ﬁJ)'Jﬂ“j'[‘rm,
O 1:1Lﬂu‘lﬂmumau'lwmds::n'm'}vm'i’w ................................................. “ﬁ“"ﬁ“%'iﬂ'1'ilﬁ'uﬁ"3't'{j ............
BT T T T T T e PO S OIS o

____IS:..-)Q-""?’

IIIATINI0 A3 FTENS gesand
AE BN saaUUITB AT

IRD-SUT-OROG: #uim-0GOG-11 ayngaunst 1/2559 \ila 7 e 2559 i 2 90 2



El‘ 7 0

ARARN

%ﬂiﬁwnnfu\tm’&
dnindvniranssuaans
syudugduionisdnue

WHURENIIVINIS Lﬁwaaqﬁﬁmiﬂ'\ﬁanwﬁnm

nANSANEIN 3 UnasAnun 2562

» d w v o= Ve - < wa o
fddansAnnaumdngastudindnu dnindvininssumans fagveeyiinadidansdnuluadail

=i

o ‘»l x - o - [ -Y
9wy 11 au Wuwe 9 auvds 2 Ay daseasidoaseluil

ELTITY v TR
FmnssumansavUnda (GanssneionalagszuunssuIunms) 1 -
AmnTsumanIumUndn Gmnsnilvsannaliaraoliines) - 1
ImInsumansunUudin Gaanssiinii) 2 1
Anssumansaiudin GeanTmsruugramniniiazdinden) 1 -
Jansaumansumidudin Gaanssumanmseilngd) 5 -

1
ﬂuméu 9 2



lll ‘.
]
0

dnindvdaanssumand

.]i IH ' .‘ I'.
ihm
(ﬁ%ﬁun

mudodduFanisfnu siududiadne
wupan3ng eveaysiAnisduianisdne

mansAneil 3 Ynsdnen 2562

Vyyrdmanssumansumiudia Gransaunisanauazszuunszuaunis)

L] & A L - - “ d :
aaun  ledszemn 3o - fina wiwin  whuszduazuuu  Tudiduiansfinen vanomg
doauld iz
1 M5842032  uevudin Juniaing 49 3.92 31 nqunnu 2563

vadeimeriinug mssenuuulslviihassauuanuuundsrdeilinmdouiisnngramnssy

Thesis Title  DESIGN OF SLOPED SOLAR CHIMNEY POWER PLANT POWERED BY INDUSTRIAL WASTE HEAT

Yiyyrddanssumaniamdndia Gaanssuinianuinuuazeaufiames)

0w o w - v v o
dduil  iwuszdnda o - fna wiwiin  whuszduazuuy  Auiiduiansinen winowme
-
aauld OEUEEEH
1 M6040413  wwaniginil nuafay a5 4.00 14 BBy 2563

vdeineiinug mssenuuveiiagassmuilnolilasaiaosriauiiudumesadviad miuszuuneaitd
waziniothevinaiuliany
Thesis Title  DESIGN OF DUAL-BAND METAMATERIAL BASED ON JERUSALEM STRUCTURE WITH
INTERDIGITAL TECHNIQUE FOR LTE AND WLAN SYSTEMS

Vigyrimanssuemansumindin (Geaanssulwii)

fduil  avUszdadin o - ana wihein  whussduasuuy  JuildnFansdnu wnemg
dould WAz
1 M6041502  wewaimi wigadiu a5 3.84 4 damnay 2563

vdieinuilwug mdmseidnvugmniveaduiulseglwihamadlefosunguuuumssausequazaiolsrg
st s W lusdauug 3 06
Thesis Title  ANALYSIS OF THE CHARACTERISTICS FOR CHARGING AND DISCHARGING OF SUPERCAPACTIORS
BY 3D FEM



Vg isansaumsnsumiudia (Gaangaali)

dduil  lavuszdndn #o - ana whwin  whiseduasiuy  Auiididamifine vanew)
aould \RbAzAN
2 M6110475  Mr. ASHOK PAUDEL 45 3.83 23 ningAd 2563

Thesis Title  EVALUATION OF VARIOUS PEER-TO-PEER PRICING STRATEGIES IN COMMUNITY MICROGRID

vrleimeniinig mavsadiunagniivuamauuuiodyoslulilasniaguau

3 M6110499  w13@1@3ITmi dsounsd 45 3.76 10 damAu 2563
Wdeimeniwus manserdnvuzauniBveasmesalndsaaunud lneldlWludddwudiuy 3 9@
Thesis Title  ANALYZING CHARACTERISTICS OF SWITCHED RELUCTANCE MOTOR USING 3-D FINITE

ELEMENT METHOD

Uiyeyridsansanaaniuidndio (Granssussuugaamnssiuaziawando)

Uil wwdszanin o - dna whwin  uduszduaziuy  SuildidanisAne mnowmg
dould \nfuaza
1 M5940516  wiotens1y fudu 59 3.50 15 NSNIAY 2563

vdeneiinug nsdnwinmadenmaniindsanden Aloy C276 Tasnszuaumsidoudndmes

Thesis Title  STUDY ON THE OVERLAY OF ALLOY C276 BY FCAW PROCESS

Yiyyriaanssuaansumindin (Gaanssuuanmseilng)

duil  audszdin 9o - ana wiwha  wduszduesiuu  Suitdudansfinen vnewe
aauld REUEEE
1 M5941803  wiednswus dinsassn 45 3.67 29 damaa 2563 WK Y
2 M6111144  weiResidni vnsgmies 45 371 20 daven 2563 UWU v
3 M6112004  wnwgEnly Axm 45 3.79 19 damAu 2563 K %
4 M6112028  wedsdni udadn 45 3.82 19 AavAal 2563 UHU ¥
5 M6112103  weidsuiun Aring 45 3.79 29 damAn 2563 uWu U

U 11 9w



FwaudduianmsfnmdnindvimnTsumand TIUUNANTNTEAUATILLLGZAT1YTIY

WTTRUAZLUY AT 3ANT5Y FAINTIU AT anssy 37U
wisenauazszuy | TnsAuunauuay Inivn TEUURREMNTTHLAY warmsaiing
ASEUIUMT ADUNIABS Fewrndou
3.50 Fuly 1 1 3 1 5 11
3.25- 349 . : y - = a
3.00-3.24 - - - - - -
U 1 1 3 1 5 11
GPA a8 392 4.00 381 352 376
GPA 34gn 3.92 4.00 3.84 3.54 3.82
GPA san 3.92 4.00 3.76 3.54 3.67




wuuraaumsanesEaudndedne dnindurdaanssumand

d ot o s
Gea indnweumsdnwiszautndindne
Bou wrnynsamenisunsussiidninivimngsumans

fmetin@nw ‘ﬂa-muaqa V. Daasans swadndnw M3842Q32

Yo - - o A 1] a -l 3 [ :
Iiviniveniimushuiadedes piaaansulaskiinysesnumansmiandasilidnaadewiieon
,Qm'mn'i'm

(nMwdangu) ... RRESIGN.QE.A.SLOPED. SOLAR CHIMNEY. POWER. RLANT. LOWERER. BY.INRUSTRIAL
WASTE. HEAT,

iimdszmsdazgesumsfinuluizdu [lﬁmﬁ'mﬂm [ quijdoudia
1 mv 'ﬂ o o v v ow &
millowuenansidniu wmionuainsil

[ by w W -
l{ wudssSainAne AlddunrnmssnidmiiensineiwidGouiesud

unanuiin@nwldsenaumsvesumsdne feduunmilusedu

an w i - | . W
1 danuneninsasinnigssauei SUNIT oo, BT, SN 16,

- w - « L | s w
[] AINUNATIIEENIEINSTER UG qqﬂ“’lﬁ'\“ i ﬁm“'“ﬂ VIUTUNUT cnciiiniinnsnnes

durunaridudigueuulunsdispAmmedueni
vl P | w
DU s BT SN 120
L duanunprwddodaguuuilunsUsepdsnsssinmnei

QUM e, BN ST

asle ’WQ’HM’Q’!U

UNANY WILATMARA SUNIA o

sadauitiveindnu
L1 dndnwldFunu aun waglduuuenansifusesmaanrmionuds
F’{ indAnwldfunuindvodin
(1 indnuldsuyu OROG uatldinuuenansfusnsasmanwiomud

[ bidwludipsrenisfuismanuainaniduide

vefusosrimarniituiliiumngeglu Beall’s List a32960U 0 Aul..coeecsone

vaifldnmeaouonaswuuludni 1 ynswmaduiGeuiesud

\

01O Inendwudnin _ue, as.eniind amedan..

wutns) v uiufindosmoni sl wiw i is @i manan Wilnanmhdaifovia o WEDIOAMIMOINTIONIS ver. 16 October 2018



» / L4
mthanuign (RS wmans 19130 aselass sssuun)

v - 2

T - gf\lﬂ- d’an.:n-\--u\- ------ -

1180111 11f1TnF|nunﬂnﬂuﬂmunmmﬁ wdannntsrdifnnaan Wirn@nmttafoa T nSnmonmsnmmnT i ver 16 toiober 2018



o - wwana wbtdin Sundering

wulsEdndn M5842032
al - = o
wangesEIIiv IINITUATOINAUALTLUUNTHUIUNT
diindun MINTIUANART
ey was a oW .
unsAnulaTy Nuindvude

= a a ¢
oA AInentivug  wA. As.01ving guueday

Poinuniinug :
Awing nseenuuulsilmidesauuanuuundandsaitldanfeuis
NYAAMNTTY
mmifqnqu DESIGN OF A SLOPED SOLAR CHIMNEY POWER PLANT
POWERED BY INDUSTRIAL WASTE HEAT
amuﬂs:mam'\uﬁ 900001 : COMPRLEHENSIVE EXAMINATION

L 'J s ‘J
WL NANTSANEYIN 172559

setananudtefilaTunsARuWIHEuNS ;

¢ edounaddeiildsunsiRuilunaTivinssdveai
Unadin Juniadng uay 01iind guiedau (2563). midaslsalwindesauuaniuy
s . =y ar « 1 3 v .: Y
PIIANBLUIN 500 HlaTne ﬁ'wm'nmauma}'1r1qmamnﬁu. 1M5A1531INT
- as o a - wd w o
wazive uminerdsmaluladswmiranseuns. U9 14 adun 1 1suNnsIAL -

=Y

fiquieu 2563, S 16 Wi

awv o s = w P
o sedaunaiTeitldTuntsaRuiluasasivinisseauuIuYIa

Hewe 2Ahwns 2012 6 October 2020



o swiounmmAduiuguuuuldFunsiRuWlunsUsAvInsTEiUIR

Unudin Sunsadng uaz 1ving guadgy (2561). madasslsaliin)desaunanuwuy

wdnudsanun 500 Aladnd Aldarmdouiisnngramnssu. msUseqdnns

= ' - dl I Al :.: '4 s s ar lJ
LﬁqﬂﬂWHjﬂ?ﬂ?3Nlﬂiﬂdﬂaﬂ“ﬂﬂiﬁfﬂﬂlwﬂﬂ?ﬂw 32 ANWINYNATNTGE. TN 3-6

nINGIAY 2561, I 11 M

¢ swdounaruituiuguuuuiildfumsiuwlunsyszquAvansszduuunni

=
NAIUDY 9

AMAUU

A0 uiiviney
ey Insanwd
NINBLAYINTaS

"Jq ]
F0IUVINAMD

“ P
AMINSASAINA
nsutaINUUAZUSIIMIANETUNY

0985810996

25wy 11 M. MUBINAN B.ANT .UATTVEIN

RAev 27 2012

600 ke 2020



wuurasunsanesEsuladindnen dninduadaanssuansnd

‘J “r -l - -
1599 UnAnwaun1sAnmsEAUTNRndnw

ey wrynminaznssinmadsesdinignisnssumans

suvindnu Jo-uwana .. wsandaadd..ouaBad. ..o sWenindnwn .......MG040413

Iidneiinudludades ,...miaanmuuaﬁﬁ‘m&mﬂmiﬁaulﬂﬂmimm;:,mmu‘:‘nyﬁ'.t.lﬁmm‘i%ﬂa...
ﬁ'JVﬁU'inUUMﬂﬂﬂﬂkkﬁvhﬂ?ﬂﬂ'lﬂﬂﬂQﬁl".ﬂiﬁ'\ﬂ 5

(nMwdangw) ... DESIGN.QF. DUAL:-BAND, ME.TNV\ATEBIM BASFD ON JERUSAU:M STRUCTURE. WITH.....

LINTERDIGITAL. TECHNIQUE EQR.LTE AND WLAN. QYITEMA. e ceresnrnssireess s esnessessesssnsanns

fianuuszasdazuesunifnulusedu W savdudin [ oo Utudin

vailldwuuenansiisndu wmieaudasiil

sy W v | - - ¢ e w v
m u.uml‘ns’mﬁnﬂm-i’l mﬂ‘ﬂ.ln']'3'?1'51RN'1I"IN"WIUTW'P’l'l"}q?"ﬂ']uﬂuﬁﬁﬂuiﬂmm']

PRY Y o o w
UWﬂQ’iNﬂUﬂﬁﬂ‘lﬁ'ﬂ‘Uﬂ‘i%ﬂﬂUﬂ']‘i'?Jﬂ'ﬂ]Uﬂ']’iﬁﬂU'] I]BLUUU“ﬂ')’\N‘lU‘iSﬂU

L] dwuuvanumsaiisnsseauna QNI o, B ST s
¥l duurunanunisnsisinisseauunui oinmtinil 21565 vl 21572 dwnumih 8
[ dwunaddeduguuulunsdsepivinssedund
TI L B SNAUNTY
¥ danunamddedisguunlumsusspannsssduumnni
g - - 5 g
it 1 fawhil 2 dwouwh 2
e, ="
)
AT & !I..’.?.l?'.’.@% ..........................
a - w -l L
vndnw WA I nuaday

HauiRivanindn
O sinfinunldFunu aun wagldunuenarsivismanuinmwionui
¥l dndnuliunuinddudo
[ dndnwnlafuyu OROG wadlduuienaTiuToIaI NN IBNNG
[ lidndudosvenisiussmaninanituiden

¥l wefusesimaeniiinuwbivsngeyluBeall's List asansou ai ... 30 .o, 2563........

& le | [T v w
U ﬂﬂ'ﬁ')ﬂﬂ@utaﬂﬁ'}'iuu‘lﬂuﬂ']uﬂ 1 ﬂﬂi']ﬂﬂ'ﬁluu’ﬂﬁﬂﬁ‘iﬂﬂuﬂ?

ﬁwmaw'ﬁmdmnﬂulmnumnu

MMM 'lﬂ'ﬁninuuﬁudm?uumnm:d “ﬁmnmnuml" Fovraain WinAnumbidafiovis v wdeuens1innmnawn ver. 16 ocober 2018



0 - umdna wwaigiai niadal

eUs¥dnnn M6040413
NANGATAIUIIV ImnInsmaasAaNRIne s
dninivn AMINTTUAARNS
nunsAntldFy nuARGTAR
i Bnediveived  seendnsanst as dennsal Hatan
FoAneninug ;
nelne m3esnuuuaiianapsmmilaglilnsaiaegsianiuiy

dumpfAiviadmiusvuuweaiisuazaiotevieaiuliany
mmé’mqﬁ DESIGN OF DUAL-BAND METAMATERIAL BASED ON
JERUSAILEM STRUCTURE WITH INTERDIGITAL TECHNIQUE FOR
L TE AND WLAN SYSTEMS
ﬁEJUU‘izll'Jﬂﬂ‘ﬂllg 900001 : COMPREHENSIVE EXAMINATION

Ul MANSANT 3/2560

ﬂ awv dy yo s |
318 aNﬁﬂqu'maﬂﬂlﬂiun'ﬁﬂﬂu?ﬂﬂﬂu“i:

= a as = = as =
o swiounanuieildTuntIARuWluNsE TN ST UYNR

o swisunanuiteRldTumsinulunsasivinssduun i
W. Kamonsin, P. Krachodnok, P. Chomtong and P. Akkaraekthalin, (2020)"Dual-
Band Metamaterial Based on Jerusalem Cross Structure With Interdigital

Technique for LTE and WLAN Systems," in IEEE Access, vol. 8, pp. 21565-21572
aw d < s Y - ar =
. :i'mﬂamflmﬂmaaLmngmmw'lﬁ'iumwwzmﬁlun’mJs:ﬂmmmﬁ:ﬁwm

o swiaunanuiduiuguuuuitldfunmsinalunisusydvinisssivuuni
W. Kamonsin, P. Chomtong, P. Krachodnok and P. Akkaraekthalin, (2018)"De5ign.
of Dual-band Metamaterial Using Jerusalem Cross Structure with
Interdigital Technique for LTE and WLAN Systems," 2018 International
Symposium on Antennas and Propagation (ISAP), Busan, Korea (South),

23-26 October 2018, pp. 1-2.

Rev 2/Aug-2012 8 October 2020



«f
HAUBY 9

DRIV EVERETE -

anilvineu :

mnuLaIngdw 0874699641

wnoauIngeans ‘

anitinde 125 wij 2 a.itn o.1ileeyEing 4.4350d 31000

Rewv 2/A0g-2012 6 Ocloher 2020



wuvTeIUMIAnwsEAUTNAndAne dnindundaansiudnand

J . a as
5ee AnAnwaunsAnussauludindnw

Sou uymisanenssumaszsidnindgimnssumans

fautindny Fo-ummana . WSO oo eninfinw ... .MAO4IS02............

Ivirineniinudlushdeiies mﬁtﬂ'ﬂﬁﬁﬁr}w:ﬁmﬁlﬂmﬁmﬁu1.1:1ﬁﬂ‘bit‘hfiﬂumﬂﬂﬁmﬁmwk\uu.......
.. manaargsavasNaxgaIRkluiaRmd 2. 44....

(mwdane) .. ANALYSIS. OF THE CHARACTERISTICS.EQR CHARGING. AND. RISCHARGING.QE. ..

SUPEREAPACTTORE B ARV ...oosserrerrmonsssnsntmessasssmmassarmssssesnsamasmmsmassnisieimmibmmm s smssnesitissesearssiabassains

fimnuseasdarvesunsdinuilusedu M uvnioudin U quijUdin

g o v L
mt‘ﬁﬁuwmnawﬂmnﬂu Mﬁﬂ‘iﬂﬂl.lﬁ']ﬂd'i

™ wuudsedmindnw Aldsunismsnnndmihiinssineiinudiouieouda

unmidnAnwldusenoumsvesumsiine deduunanulusesu
(] duununarmnisansivinsssduei NI e faminit...oe SMAUMN s
¥ dununmmnnsesinnssduununei AT 768 Bemindl 777, daumii 10

™ dunummmddudnguuulumstsspinmsssdiuna
anwinit 319 fehdl 312 Swouwig

O dwnunemiddoduguwuulumsisepinnsssduunnd
«l o v
PINIM oo ZRT717 L7 WM i

undinwn __ wewasmdungadiv.

HauARuiveuinAnw
00 tinAnwldduyu mn waelduuuonasivismaanuanniouuia
™ dinAnwldsunuinivdin
[0 dndnwléfuyu OROG waglduuuienansfuseanamuuImiouwe
U hiswludeswenisiusasmanunnaniuide

o vofusesimaandiiuilaiusngeylu Beall’s List nsavaou o a'uﬂ’lfi.'/i/'ﬁ

y o
willfnsaeasuienarsuuiludud 1 ynmemsluiiFeuiooud

asdo .. e s
o o0 nmmd »1.000ndy qm'mﬂ'md)
LT e DO M S SR T

)
wnwg Win@mmfhudintunenmsii 1lnmnamuftl"nmnnmr WitaAnumhidaiiingt o n¥onmsnmnyens ver, 16 October 2018



ar
ar
ar

o - unmeana wigwadond wgaily

wulszdna M6041502
VANgATE1UIIY Imnsulni
dnindun JEINTIUAANS
yunsAneldFu NunRUTI
ol Bnviiveriwug  seamans91sd nswde wiazes
Pomeilnug :
aMwlvg myliaridnunzativesiauiulsegliindaadleRanson
Junuun1sdalizquaraeUssyieisinluddaune 3 I8
NUBINge ANALYSIS OF THE CHARACTERISTICS FOR CHARGING AND
DISCHARGING OF SUPERCAPACITORS BY 3D FEM
ﬂﬂUU‘i:u’]ﬁﬂT‘luﬁ 900001 : COMPREHENSIVE EXAMINATION

Huiile nansAnunit 3/2561

s1edorasuddeildfunisiRuvineuns :
o srwiounaruAdeildfunsiruilunsasivinissediuend
o sedounanuituiildsunisiauilunsansivinsssduununvnd
P. Pao-la-or, P. Bousungnoen (2020). Analysis of electric field intensity and
temperature distribution with various permittivity in supercapacitor
by 3-D FEM. International Journal of Smart Grid and Clean Energy.
Vol. 9, No. 4, pp. 768-T77.

o edeunmritoituguuuuitldunsituwlumsusspAvinissesiued
wadml wigaily, whae Whazes. (2562). nswseianaduaunsiniinisluds
Wulszqdawan TaenasTEAgInluddauduuy 3 88, nsusegaivinis
\wdetwimnssulnia adafl 11 (EENET2019), Juil 15-17 wouwnaw 2562,
Tsausunyndined, wizuaseoysen. winil 319-322,
o swisunaruideiiuguuuuiildFunisifiaiunsussgdvimsssiuununeni

HASUEY 9

AN

A0 uvineu -

mnuavInsdw 080-1544376

nueavingans

anuilinee 13 vy 9 munane a.guilu 2.uATIIvENN 30380

Rew 2/A0a-2012 - 18 August 2020



wuuraaumsAnssesiuludadnw dindudaanssuenans

4 ar al a =y
1599 UnAnwiaumsanwseauiusndnud

Sou @uymIanensIinsUssidniniuiminssumans

dutindnu Yo-uwana ... Aok PAUTEL.....ooeeoeeeeeeessennn, THAINANY  MELAQATS...........
viinendwusluideies . massdunagmidmunnasuuiaiydsialasniagan.....
(mwdang) .. EVALUATION QF. VARIOUS. PEER-TQ:PEER PRICING. STBATEGIES. IN COMMUNITY,
flasrasdsrunaumsdnwlusedu v ytiudio AU Unudio
willduuuenansitdniiu smieuudasail

,J va ﬁll vt [ | - v »
LlUUU'ﬁﬂ')ﬁUﬂaﬂﬁ"l FlTUﬂ"I‘i9!'5']Qﬂ'1ﬂN"l“u"l“mqujﬂﬂqaﬂuﬁﬂﬂuﬁﬂﬂuﬂ?

ndnw ... Mr. Ashok.Paudel.....

wmitinAnwlduszneumavesunising dediuumailusedv
UMATIITANTITINTSEAUYIA
\l UNATIIIIANSTINITIEA UL A
unamidodusduulumsyseqpAnnmasedund

\ umATANgULulumsU s AT TERuuIA

sanuAiuvvasindnw
tnfineldiunu an walauuuianarsivsessanuuwionua
v indnwlauyimedudin
tinfinwléd3umu OROG uaglduuionarsfusesnarmumiouud?
Lldnfudasmansivinsmanusnan wiuids

vafusaatwanuitifuilivsngeglu Beall's List asaadou w 'i’u'ﬁ”/oq’/&j

& 1 -d =l L3 A
witldmsaeuienansuuludad 1 yniematuiiFeuiosud

ssnUEnuivenivuivan . dahemansienad anygsieg. s

viawdhaw i ......... sedmdnsianad aaavadt. e dunad.d.......

=

RITALIL] hfﬁ'nﬁnuuﬂmj'm'imunnrnﬁ wiannersiinnanm Whindmmbdatiows mnin DO NEIUUTIYNTINNT ver. 2 Aug 2013 B/16/2013



seaudiyey1in

o - WEna Mr.Ashok Paudel
BNV EDRTY M6110475
VIRNGATAIYI Y Arnnslvda
dtindun AmnTIuAEng
yumsAneiildiu AneToudin

onfitBmefiverdmd fiuemansinsd asygydes sieed

Fodneaiinug :
mwlvy msUsuilunagvdimuasnwuuieiydeslululasniaguwu
Awdangy EVALUATION OF VARIOUS PEER-TO-PEER PRICING STRATEGIES
IN COMMUNITY MICROGRID
ﬁauﬂwmamwﬁ 900001 : COMPREHENSIVE EXAMINATION

iile manisfinundl 32561

eudanaruiveildTunsifuineuns ;

o swiaunanudseilldFunmsinaluansersivimassiuei

o swiounaraAduildunsitulunsainnssiuuunei
- Ashok Paudel and Boonruang Marungsri (2020). “Evaluation of Community
Peer-to-Peer Pricing Strategies In Thal Perspectives,” GMSARN International
Journal, Indexed by SCOPUS. (Accepted) 16 June, 2020, 8 pp.

Hew 2/70u8-2012 11 August 2020



o swisunarAduiuguuuuiilEuminalumsuspivnmseiund

o swdaunanuitudiuguuuuildfumsitalunsussgdvmsdununei

- Ashok Paudel and Boonruang Marungsri (2019). “Conceptual Study of Peer-
to-Peer Energy Trading in Thalland,” GMSARN International. Conference

on Smart Energy, Environment, and Development for Sustalnable GMS,

Luang Prabang, Lao PDR, 27-29 November 2019, 5 pp.

-
HAUDY 9

AN
dnuiivihenn
oAt InTAny
wunoauIngang
aouiifiase

090-976-5849

Woarnlsausugsduuunang 111 auuaminends a1 inendy
waluladgsun? dlewasiwdin fmiauasswdin o000

Rev 2/Auy 2012

11 Auyust 2020



WUUTBIUNTANWSEAUTNFnANW dilndunddanssuaneans

Foq tndAnwounsAnsediutudindne

Feou aennsanenssumsUszidninivdennsumans

deindnw Je-umana . 19AAESELATRUNT ... SO L MEAI0499........
iviinenimushiidedor . midnawddnwnzasRresewaidndisasavd Joliinliddnud. ........
RO L it o o o SRS A S A PSSR R5 o
(mwangw) ... ANALYZING. CHABRAGTERISTICS. QF. SWITCHER. BELUCTANCE. MOTOR USING. 3-Q.EINITE

flanuyssasdazesunsfinenluseiu M avudin (] quijouin
I W P v I
Fillfuuuenansitsndu snnwdouudadsi

w w W ¥ ol - - ¢ -
M wuusedRindne dldtunsasnandmifiensineimidGouioouda

unaitind@nunlduszneumsvesunisdne foduunminlusedu

(] dwnunansmsandininnsseiuei il A s L TR L VLI 1

- . L | =t v [
™ drnunaninsaETivnssEdiuuINeE w33 fonhil 43 Swoumh 11

0 dnunmuddodguuulumstsspdnmsseduen sl Soil__Swaumdi

O dwnunmnddodiguwudlumsvsspivimsssduumnei il ... Gawsiit........ TN ..o,
800 . ﬁﬁ.imﬁ......ﬁmma’. ..................
Wnflnw  wwemfiiod maduvd

radARIivenindnw
L Ainfnwlddunu aun wazlduuuienaifusemarmannionug
™ i nwldFunu OROG warldiwuuienansiuseamaimanniouud
LT infnwldsunuiniviudin
0 bidwdudeswensivsomanuunaniuide

0 weusesiwaewitiRudliusngaylu Beall's List ATIRABY 0 Fuflorrvnersnssens

14 v - - v
vailgnseaeuenasuuyludd 1 nﬂifmnmﬂum‘iwmmﬁﬁ

VL UpesfRWas modnd i)
WIvua N T v

P
Ao ...

------------

g WilnAmndhifadomonens il wdssmowndimnnan Wldambdaiinn sk wesenmsmnmnzons ve. 16 ocober 2018



sefuliggin

#0 - uwisna wwanAiing Asdund

e vUsEdna7 M6110499

MANGATFIVIIN Amnssulwin

diinden AMNTsuAEns

yumsAnuldsy yumsinuuiinAnuszdutiuiindneiiaonasdldunide
MNUNAIUNBUDN

=
ifimeivenivul  seemansnnsd assdade naislunad

Foeniinug :
awlng nIiATIERANYMzaNURTD MBI T IngIdAunUd
Tnoldinlusdawudiuu 3 3R
mmﬁ'ﬂnqv ANALYZING CHARACTERISTICS OF SWITCHED RELUCTANCE
MOTOR USING 3-D FINITE ELEMENT METHOD
Hﬂuﬂiﬁu'}ﬁﬂ’a’]&lﬁ 900001 : COMPREHENSIVE EXAMINATION

ri’lw,ﬁa mﬂﬂﬁﬁnmﬁ 3/2561

swdonaruiteldFuntsinuimouns :

o sudaunanudTeiildunsiRalunsssivnsseiveni

o swdounauideildFunsiifalunsasivinsssfuuuned
S. Son-in, T. Kulworawanichpong, P. Pao-la-or (2020). Magnetic field
comparison of 6/4 ang 8/6 switched reluctance motor by using 3-D
finite element method. International Journal of Smart Grid and Clean

Energy. Vol.9, No. 1, January 2020 pp. 33-43.

Few 2/hag-2012 3 September 2020



o edaunariidufuguuuuitldfunsialunsyssgivinsszdueni

o edeunaruiduiuguuuuiildFuneiRalunsussgdnimassduuuni

=
NATUDY 9

R VERTY
Anuilvinay
N Insdnwd
wnuavingans
anilinsie

080-7321020

170/1 o.oudiad 4.6 a.lwilos ooy s.unsswdin 30000

How 24Mm- 2017

3 heplainber 2020



oAU

TVIIo/8) N — ,
ANNAVVIAIN TN

v e Hi = I]U. 903 |- /951 3
Juiintanau ’ gqu)z ‘:ﬁ’% 52‘"363

ummerasmaluladgsuti e TN, )

A MM o it 31 EPL 2563

dea daunaumu OROG

mhsaw @awin %"f”“”?m dﬂnﬁm.f!?f!ﬂ?.‘.‘?‘fﬁ?’.%.‘?w......‘...... Tnsdwei 4400 Tyserns. 4220

Gou  donnonmiamduideuasinn

fwdn Po-ana... ueanfiimg asdumi........... alsgddnindnyn.......M611049%9..................
|7 R— 080-7321020.....ccconmummurcns 1¥umu Ussmpunisnwuiindnwszdudadfindnui
Bl uMATRINUMAsuNIBUAN (OROG) masemmumyineden afafl ...... : A—
ypdIHAUYY OROG teldisenaumshersanmosunsiinu dail

naahipAnwrszauUiegiin

i |ﬁ wouwinaelnsassEd R asEAULUR il Peer Review S ... 1 (300

2. [ wouwsraendifhuenasatuiy (Ful paper) 'lmanmin'\'quuﬁmm's (Proceeding)
sefnmamd (nsdsgpmadnmaidalusinszna yia Sadousasena win
firuznssunsamArnsidiuvnasisnlseme »25% wia Naﬂuﬁﬁ'ﬂﬂﬁ’ﬁnauﬂuﬂﬂi::-qu"nnmﬁ
uazgnﬁ'mﬁanﬁ'l'lﬂﬁﬁuw"lm1sa1wsﬁ'ﬂs1ng'l1£_§1uiagam na 1wy SCOPUS IEEE usu)

3. [ avddns wia oy@vdons S I

nydlinAnwrszaudiggen

1 O weowwinaanluasansszduumnniid Peer Review wag oglugiudoyaana fis SCOPUS, 151
nin g’luﬁ'aqﬂmnaﬂ an7. vauiu U Web of Science, MEDLINE, BIOSIS, SciFinder, EICOMPENDEX,
INSPEC, Social Science Citation Inclex (1S1), Social SciSearch, ERIC, PsycINFO, Sociological Abstracts,

Arts & Hurmanities Search, Linguistics and Language Behavior Abstracts N i I.1ﬂ~'l ﬁdd‘
afu Forrmrsssdinmani ﬂﬂj‘lu%qamnﬂ
1) -
2. [ wouwswaamilunsansszduumnodnunusivesdninnunesvuaiuayumside @na) vie
woAINUANENTIINIMIGANANY (AND) SN .. (H0 o]
Rl Honsanss 55\‘11‘11.‘ R (‘J"I?.r-f.:!'i wnalin) 9 ane. am. sewu
1)

3. ABURT 9N e qu

wiouiuil I¥uuuenansUsenounsiensan 1iud

sl 1 nysiReimaanlunsans
1.1 HaeW@RUA o umldSunsiismindy (Article) wia
O 1.2. wihidempuiunsifium (Accepted Letter) uag wanduatiu (Accepted Article)
O 1.3. Print w1 Web Page ﬂuﬁmiwdlug‘lu{faquw] (e nssiayaana nail 1 on)

IRD-SUT-OROG: #U2W-0GOG-11 Byn33uM3™ 1/2559 \ile 7 fqusu 2559 wih 191 2




nsdll 2 wewndraaniduenarsauiiu (Full papen Tuenasnisusegdnnasssdmmnni G 1
O 2.1 warwitRuiatuidy (Full papen uag
O 2.2 wnansiluanstihrindunsvsspAnmsssdvummi
O 2.3 whdeneuiuniamlsdoveuguniainduena

nidlil 3 Avidtns wde eydAvidns Winuuenasfiuanedildty
O 31 s vin O 3.2 evandias Gur s /1)

g dnAnmdemisaeusemmminedsmaluladgnnd des inasinsiiaiasenineilwuddmivnsdudanafnwsedu
Unidindnm wa, 2557 Usenn il 30 qaaa 2557 ndmifie Mamsihhaseuluffanideshivinglu Beall’s List Predatory
open-access jounal wiganaifluAnlasdinAuviilifideusinglu Beall's List Predatory open-access publishers Sulydiite
nynseuTelersmuasdwinfuniftunnglu Beall's List: hitp:/scholartyoa.comv

Fe3ounitelusafvrson

2 onsditvinerineniiwug

(@aie) aﬁﬂltﬁﬁ:)l&'ﬂg Undnwn

(oo MNEAIATINN ATBUNT oo ) o) o, sftardy L on ik ”W'?’i
2Bk e AWAN......... /.. 2563....... et L AR2503.
(asiln) 50 Aahan sy
- maa.-mnsei.m..nﬁ.w.ﬂ...ﬂuuﬂﬂ!ﬂ'iﬂl\l.“.)
SRRt 25 2 11 1.7, Yamhaeaddtu. dadndednanviuadind

31 d.A. 2563
ﬂV\rfJ J
ﬂﬂ?ﬂ=a'z‘ﬂ'ri'-s'-=iﬁﬁ'~'=“ﬁ'ﬁ?j’iﬁ?{'ﬁ'"'-%i'&’ﬁ‘s'i'

LV VTR I P (TG 7
'""""'"/"“"ll“ﬂ'"a.‘ﬂ'."]":h“ ...... , ..........

(a e ADIUR

(

dmivan1uuIveuazwan

namimwaaumuﬂwn1num"ivnmﬁ'umﬁ'iu'iaﬁgmﬂl.‘\‘m mstiunsdnuuidndnwsedydpdndnw

ﬂmuwmﬁﬁ%ﬁ'amnwﬁmunwuan W 2561 s #

Wilumadenlvveasenas QeamlSong (aynlnn)
O Nlﬂu'iﬂmudau‘lwnqdwn'm'1 INTIE oo essmssessrmsninnssnsssssesseessene VLGN 0050 L.
O Tusndedioyga/na s K0 ...

...........................................................................................................................................................................

sosmannoad asfsenad grsana
Aanrenisamiidouasian

. (.0 253

IRD-SUT-OROG: #UIM-0GOG-11 oynssume 1/2559 le 7 quisy 2559 wi 2 91n 2




wuvvaaunisAanwszaulusiedne dnindvnidanssudisnd

J w ar w -
1599 UnAnmIUNsAnsERUTMRRANY
oy lavynsanensumsssiidnininimnsumans

futindnw Jo-unwana .. womanay..ud. SWatinAn 05940516,
LY = LU ) J | L
Ievivineniiwugluiriedes ..ﬂﬂ?ﬂl\i’]ﬂlikﬂﬂﬂ!@ﬂﬂlﬂlﬂ.ﬂﬂmiﬂu.ﬂuﬁ!.&-fﬁjﬂﬂDiﬁM?MDﬂ?L‘ﬂ.ﬂHﬂBJl‘ﬂ

IR s csicasii

(nmndangw) ... Study.an.the. Qveray. af AUQY. G276 DY ECAW. BIOCESS. .oorermmmesmeereesseeessesessssesesmessmnes

fimulszadsvesunisdnulusesiu @{:‘mﬁmﬁﬂ [ nuijToudio

& v - v v ow
willduuuenansisuiiu ymieuuddail

oy ar W IJ 3 -~ £ ol L3 L
E) wuulseTmdndAnu 'I#IV‘I"I‘IJFI'?TNTIﬁ]il'Inl.i‘l""ll-'l'l.l'“"lﬂi'J'i!'l‘l"lH'l'iJﬂ‘IJUﬁHU18!J|.kﬁ”]

wprmittnAnwlduszneunseaunisdne dediuunanulussdu

- o - LY - LY J kd L
[0 dwwuwarmmsarsiviniasedun@ QUMW o, ORI WU o

e @ ) d 3 » J - L
(1 dwwwmaremsarsivinisseduuiuayai NI . Gamin FMUIUMIT s

L1 dwwmmwidaduguuuulunvssqivnissdui

T | - v 3 v
VIVUM sovreiine VUM TIUTUMUT s

(4 dwunmmmddudirguauilunisssquivnesduu i

VJ L L a
M .13 Baii. 18, Sumdh 6

il Jonm"‘ﬂ’i‘
!

Undnwn . WEeNTIU A

nauRfivaaindnw,
Ll dnfnwlddunu aun uaglduuuenansiusessasuvwionnas
L dndnwlddunuiinddude
l/ unfinulsiFumu OROG wasliuuuienarsiusemarnwionua
L hiswdusesvenisfusamasuainganuidy

0 wotusesimsanilinuillurngoqlu ealls Uist nsaaney o Suil..oee.

il fmsaaeuienasuuuludauil 1 wnmensiuiiGeuiosuds

o A

T T 7 AT WO O ST
i WinAnmndudetomonmail nioinomidifamaany WinAnsbidstiona g0 w¥ouionmsuimmanons ver. 16 October 2018



..................................................................

.......... 219230, Q5.3 AnnnINIA

WU AAANITHRARIMONT... ..o oo

MUY 1I't'l'nﬂnlmf|u$ﬁumunmtﬁ wsonewndAmanany Wiladaunbhdsilionm mviin wiomens IUMAUYNTINT ver. 16 October 2018



o - UMENA
RAVEER R
WANGATEIYIIY
drundun

o
Vun1sAneitlaiu
oAU M Avenivg

Foineriwug :

Muine

ANWBINOY

#oUUsYHIAANG

o
s
ar

WIBLONTY gy

M5940516

AmnsasEUURRAMNITILAYAIAdDL

Amnssueans
yunsanwuitAnyudindnuinanansdlaiunuide
MNUNAMUNTBUBN (OROG)

HUIumanI19158 As.aana ASss

nsAnwnsidenneniadeainiden Alloy C276
Tnonszvaumadouwdndned

STUDY ON THE OVERLAY OF ALLOY C276 BY FCAW
PROCESS

900001 : COMPREHENSIVE EXAMINATION
Wwiile mansAnui 172560

suPananuiseldsun1sARumounS ;

® SwiounanaiveiildTunsiiulunnsansiviniTsesurd

a v o W o o - ') -
® swilounauideiildsunisinuluasansivinissesuuunni

° 5'1aﬂawm’mﬁﬁ’mﬁugﬂuwﬁ’lﬁ%’um1&'1ﬁuw"lum's\]is*quﬁmm‘issﬁumﬁ

® swieunedduiiuguuuuilldFunsinulunisyszgAvnsszduuuni

Eakkarat Soonsun, Jongkol Srithorn, lsaratat Phung- on, ( 2020) . WELDING
DEPOSITION OF SS400 LOW CARBON STEEL USING AUTOMATIC GAS
METAL ARC WELDING, SEATUC 2020 International Conference on “Defining
The Future with Science, Technology and Innovation” (14™ South East Asian
Technical University Consortium 2020), KMUTT, Bangkok, February 27™-28",

2020. 13-18 PP

Rewv 2/Aug-2012

29 Seplermber 2020



MR 9

AN
anudivinau
waneauinsdnwd
winuaulngans
Anilinsie

084-4737127

105/67 v 6 wyjtiugsatanuaud n.gaurd a.dles s.unswdin

30000

Rew /Mg 2012

29 Seplember 2020



AUIN-OROG-11

a0 ASouny Vs

|
il
g W 4 2134176
,a//;‘\\\ Uunnvann i 2604357
I‘I\}Uill’ = ot I !'L = = “rﬂm—:—g—-ﬂ'UI ?][
1) g
%ﬁ.’:ﬂm‘: a UN1Ng1aq8nA LY ﬂUEriU'ﬁ — Oci Wis) i
Wi mwﬁﬂTﬁ!ﬁﬂﬂif.gﬂmzﬂ?ﬁi ....... ziﬁnﬁm.@ﬂ?&iﬁ?éﬁﬂﬁ.‘?x.{.......,..‘.... nsdw. 4284, Insans. 4220
i oo .:m.m.&.m.z.f.-!m...'...... ....... o TV o T——— Suil 3, NS

Hoq damnaunu OROG

wou gennemsaniuidouayinm

i do-ana WuenNY. Judu

T EG s is 2V SR TS CAKKEIEL SGNOUNALEOM v 1a¥unu Uszinmunsfinuunidndnensedy

Ly - 4 as = U = s 3
vdadnsmnanasglafunidennumaauniousn (OROG) musymeminend nsail
14 L - e - ar 3

wodanaduvu OROG wialtUsenaunsAosandrveaunsdne fall

niahinfAnwszauUygyiin

) o - ar oo 4 ]
1. ] Lr-JEfuw'sNaq"m'l,u'n3a1‘5'ixmw'mmgimuuﬂmmm il Peer Review $7Y .......

17, 2559

|
............ LI

Z gwuLLw‘s'namuﬁd"]umnminﬁmﬁu (Full paper) Tulana’ﬁm‘iﬂizquﬁmm‘i (Proceeding)
& - - - a ' b L 1 -
LAUUNNTF (MIUsEgmdgnsndalunalszive nia Iadousilsunag wia
- v e =l ' < - v g < -
fanznssumssuivinmsiduenamiaUsema 225% wip waanAden minauoluiusyyuiving

wavgniademiluifanihmsmsitumnglugudoyaaina wu SCOPUS IEEE usi)

3. [ @vsums wia ey@nsins S0o Fuau

nsdhinAnwszauieyayaten

' as o ) v o ,
L O wowwsnarnlunsansssduununeind peer Review wag aglugrudoyaanna fis SCOPUS, 15|

¥in gw*ﬁmﬁamnaﬁ @n1. ¥pudU LU Web of Sclence, MEDLINE, BIOSIS, SciFinder, EICOMPENDEX,
INSPEC, Social Science Citation Incex (ISI), Social SciSearch, ERIC, PsycINFO, Sociological Abstracts,

Arts & Humanities Search, Linguistics and | anguage Behavior Abstracts 973 .

d L ‘!’
e i 121 B T

Rty Forsansseaunuieni

< 2
Pogudoyaaina

2. [ wowwinasmlunsansssdivumnndmmunasivesdwinemunsauaivayun1sdde (anm.) wie

ar L] J L J‘
Y0IdNINNUANENTINNITNTEANANYT (@N8D.) UM oo, 1309 9T
oW [ - L - ar
GRIOY Fonsanssesuunnad (s el A @ne., am. seudu
1)
3. ANBUNT T e, U

v ar -¥ g - a i
winunull lawuuienansusenounisfiorsnn lawn

NI 1 msiRuimanulunsans
O 1.1 waarwdiu orunlaiunsdinmud (Article) wie

O 1.2. misdempuiumsiiiud (Accepted Letter) uag Haausuatu (Accepted Article)
Q 1.3. Print wih Web Page ﬁuamimq’lugwﬁayaﬁuq (g mdnyaaina nel Uion)

w190 2

(% 1



nadif 2 weuwdrasuilduenarsatudiu (Ful paper) luienaran1sussgivinsssduunni (e oin)
Q2.1 wawitamietuidiu (Full paper) way
2.2 wnarsituansituindumsusspdsmsszduumnani
O 23 widensuiuniemiideveununinitausnaiiy

nsdlit 3 Avidng wie eydvdvns Wuuuenasituanyinlédy
O 3.1 avsuns vin O 3.2 eydnsdng (me Uln)

g IndAnwideansivasudsznmminedumeluladginng Fea inasinsiRuvivacuinerilvuddmivnisdniansfinnasiv
Unudadnw w.a. 2557 Usenin o Fuil 30 garau 2557 namide sansihhsenuluiifnid@edivsinglu Beall's List Predatory
open-access journal Winn1safinAnlaodnInRuyivilaliidous 1nglu Beall's List Predatory open-access publishers Viulediile
ws'maﬂus'luimwmmnsd"lﬁnﬂuﬁﬁdﬂng'lu Beall's List: http://scholarlyoa.com/

FaSvuuitelusafinnson

(asil) . BNIY Wﬁi/‘ e ANANWY {mﬂa) /’? & a'isn‘iuwd'snw'rmﬂ'\ﬂwus
G MOELONTNY, ﬁuafu o rs'ai'wmamiwﬁu A3 Na AMI0T )
BN T LA ment 4k
Q. . oy ()
(a"a?mmmamwﬁ-mvarrn"ﬂﬁwmm'"ﬁm (asd0) ... . mumﬁmmau
ke . ﬁmmmnn m m]nn %unnw Tt
(. 51RO AT INSTNGRAMANT ) fcnsosty o
 Yweassminelbara . wmmnpw%‘u aiﬂn’im’immmmam
(@adle) ... N'ML . AUA
i ﬁ]W'ﬁﬂ.‘ﬂﬂ.‘l’m A3.WIA3.9904. . i)
...‘;’4..,/....T.l‘ri.ﬂlf}.%..........,......J,2.5.L.§

ﬂ‘mwﬂmuuawua SWRINY

namwsnaaumnﬁssmﬂuwrmmaumﬂTuTaugimirsaq milviunsAnwuiindnugsgdududndng
nonansoles ﬁ»ﬂwumnwamumuuan WA, 2561 Aail wr
Wulumudeulvwessynmen (wnavivny t#ﬁ‘in':ﬂﬂn‘f
] taiulummuidoulonesusenifn NS ..o it

L] Wsndadon@/ionansindiss i ..o

RS o S

10IMan9d arAsened grnsana
r&'d'mmn'ﬁan'aﬁu’:a‘fuuasy"&in

IRD-SUT-OROG: auIn-0GOG-11 aynsiun1sn 1/2559 dlo 7 ilquiou 2559 win 2 91n 2



sudouansei 1 2 ) F 4 5 6 T 8

\FoaduBaNIsaaYlR/Tiauiuyey

L.

119380

YA IIUYBULEIFINTANY UszsrmamsAnuni 3/2560, 1/2561, 1/2562 uay 3/2562
3.1

s

(Huna : ApuAdInIvng 9)

o e

d11ndvinermans ardndvunaluladdsau drdnigimaluladnisinens wazdriniv
FAINTTUAERS LAUDVDOAUIUTIURANTINTANY UszsniansAneait 3/2560, 1/2561, 1/2562 uay
3/2562 31UUTIN 22 5798 Tuniusziuiyyiien 8 518 wavszauUigyiln 14 518 %’iawﬁiaﬁﬁﬁa
nsAnmgananldriiunisiasanlfauiiuseureasnssunsysEsrdninden wa ¢ drindeuds i
srwaudoanoluil

1. gindvinerdians lnennuiuraurenuenIsunsusEIdniniun Tneauiiuvey

YoIAMLNTIUNTUTEIENINITY TumMIUseyuasan 12/2563 WaTui 1 ey 2563 31U 4 518

5 pemsfinunii 172562 1w 1 9w

FEAUUIYYIEN ANUNTITIVAANT U 1 578
5 mAn1sAnwil 3/2562 $1uau 3 518

seauUSgyyen anniniand I 1 578

sEauUTYyIn 91U 2 578
- anminadamaniUszsena I 1 578
- anMinWand I 1 578
2. dninvimalulagdeny lnsnuiureurssnuenssunsusendindym lunisuszyu
pait 18/2563 dleuit 23 fueeu 2563 wartuiindeudl 81 7412/ 67 dletuil 7 naneu 2563 S 5 310
[ mamsAnwil 172561 $1uau 1 518
FTAVUIYYDN A1VNIVINIBINGUANYY 31U 1 578
7 piannsfnundl 3/2562 $1uau 4 518
sEAUUTEYYLEN 31U 3 1Y
- AVIINBTINGBANY WU 3 57
- avivunaluladgansaume I 1578
3. drtindvunaluladnisinens lnsauiiuseuresanznssunisuszdndinivis au
ufind @7 7413(4)/653 astuil 2 nanew 2563 $1ua 1 T8
mAnsAneil 3/2562 S1uau 1 98
szaulByyaln awndvmaluladdinm o 15
4. dindviaanssuaans lnormnuiugouresnnenssunsUsEandindvy lunsuseyu
Afail 12/2563 Yuil 1 panAu 2563 Suau 12 38

d o
N1ANTSANEIN 3/2560 31U 1 578

sTAUUBRYY BN a1 IYIMmINIIUINIANLIAL 31U 1 578

DA AR T2 563073 1-63.doex 3



d o
21ANTSANEIN 3/2562 31U 11 518

_ sesiudSyng 91w 11 5y

AN IMINTIUASBINAUNAY SEUUNTEUIUNS
AU ITTImMnssuinsALUIALLAT ADNAIRBS
avigimngsulaia

AU AMNIINTEUURAMNT TN AIINdDY

A1973YIAINTTULAANTORNE

AITEazIdAUTINGAILENANTUTENBUNTENTUTEY

Yoyanneeiaviynis
d we & = ° vooow W & w o Ve &
F18TOFAUTINTANY I 22 518 190U LARUTUABUNTTATINABUTBYANISIAUBVEAIIINTDULENST
N3ANYT MUTUADUYBINMIINGIFBLAD MIs1Eazidsntunoum Usingauenalsusenauisensuseyy ¢all
AuduInsMsAne deloyaduednianmsAnuiinanisFeuasuiunalasairmdngaslidninin

1.
2
%

o ar

OO0 MRRRN

Faiausan dnmsiieafiasan

YAANA / VDLAUBLUY

ﬂd
uANUTEY

D256 15E 1-63.docx 4

MU 1 518
U 1 518
U 3 518
WU 1 578

1L 5 579

ddndvvauin asvasunsdnianisnwmulassaiimdangss uagddviguduinisnisfing
Auudmsnsine Budumnugndesestoya wazddidniniviitethausvernuiiuseuidnianisdnm
AeAnznssuNsUsEIdNInIN
dniminlasanuiuteurewmaznssumsusesrdninin tiausveruiureuddisamsane soaniiving
dtininlasAnuiiureureaninnig diausveaulgdnianising deaniumingdy
guivimsmsAnudavisemasededdiiansin



24110 _-:,'-:-‘\I'\_ﬁ‘ _|?\
_ ghefivintgn o R
VI Lot Y W I s A
i - =5 8 2363] Wh-e g
26 NA. g e T
| B o 7
ﬂ M " (73 4 L AR u. | @”FE
[T LA L 5 B, g
TuUnnUaaId
ié@i uIngIasmAluladgsuni
Weny  drunIvInerdians Ins. 4184
fio 7411(1) %10 Yuil 5 ;aiau 2563
599 Y9AINIUYAUNTANIINISAN
’-\ - = =l - ar [
C"/ Bou  sevedmsuddisirinswasaualuaina
o o & - L3 1 L) = ar ar A’
duindinermans vedinisanianisdnmvenindnw sau 4 578 dadl
MANSANYIN 1/2562  sesudguggien anvmindangeans W 1 5w
mAMIANET 3/2562  s¥FuUTueien awMivwand Py 1 5w
seAuUIggln aivedemaniszgnd S 1 578
sEuUSyy awninwand I 1 9
3 WU 4 5
= l‘j : v o 9 e = - o
(seavBoamuienansuuy) el TduanuiureunanenssunsUsEdInIninenmans
a’; - w o 1 L) =4 1
ATV 12/2563 Tuil 1 A@1AN 2563 AERUNIIATINABUIINAUGUININMIANIUED
RSFyuIWIRIIUEAYRANIYINTS
sdund
(§emans1nsd asiviuns degassn)
SnwnsunuANUAdTNIvINeIrans
@ Il . G
7mew) @ APLNUFTNT NS mn.l-n-;al
mm""" th#umws-ﬁwmngmrzm,dom
LAY
('5“.‘:,3.5‘)'. r‘.;i‘;'j':' '!F ?'-I'.t‘ﬂﬂﬁd) Nngu bnﬂ, &3

MR IvIMsussRwaudusng
(edwian veum)
wvihduduaininmg
dunGeu geunemiguduinisnmsfine




= o o
138N ‘UE]ﬂ’lﬁukﬂuﬁﬂﬂﬂﬁ‘iﬁ%‘iﬂﬂﬁ‘iﬁﬂﬁﬁ

(Euoad : puuRdInIvInemans)

dindviveranans vedinisdiamsfneeatnfne s 4 518 fall

MmAmsAnef 1/2562  sedudTagien aITINYANANT MWW 1 5w
MAMIAnsR 3/2562  sedulTaygien aivAand W 1 5w
sEAuUTgIn aMinedamansUszgnd W 1 518
zAuUsggin anninand fww 1

s WU 4 5w

(5MwavdenmuenNaITuuy)  WE  IREIuALTILTaUINANENSSUMSUSEId TN v TInemans

ASIN 12/2563 Jufl 1 fanpy 2563 1AENIUNITATINARUIMNAUGUINTNIANYINA?
InhiaueaninnsieRasaniiauiusey

Yodnm




th

R

Duraialufad®

d1indvinendans
[ Yo &
agududENIINTANE
EUeAN1IYINTT  LieveaydRnIsduIaNAne
aamsAne 3 Unisfinwn 2562

(NULHY ATV 2)

Q = o ar = i g W = = = e =f 5 é’
geSamsinusyiudadindne dninduineimans fevveeyiinisduiamsinuluadsil

Jnusdy 3 au Wurie 1 au vl 2 au Aesgaziduaselull

Lt N
= = = = =] (2
Usgggynineneansguuagia (Wanea) : 1
Ysygninermansuvdudio (adamansuszgng) 1 ’
USgyeyninemansuvtudin (Wand) - 1

SAuNeEY 1 2



A1UNAVINYANENT
.|=lI v o = ar as =
FIYBLANITINTANYT FTAUUNAANET
WUBENIIYINTG  BTaBYIANITANTINISANY
AMANISANEIN 3 UN1SANE 2562

(WANLAY AN 2)

Yygyrinenanansguijlodin (Wand)

a6u L. 3 niefin  ueNTEAUATWIY .
L evUsEdnen ¥ - @na ¢ 4 NFNTINTANY NIEme
n daule BEUGEEH]
1.  D5610105 uNaNMeTRIN NV 103 3.69 31 fluneu 2563

THESIS TITLE : FABRICATION, STRUCTURE, AND ELECTROCHEMICAL PROPERTIES OF
MnCo,04-BASED NANOSTRUCTURES
wadoneiinus @ nisUseivg lassasnazautinialwiieiivedassaiianlunguuasmilalaveayi

ponlus

Uiggayrinenanansuniindin (adinAnansuszynd)

ar

a19U o o a NUWHAN  UWANTTAUASHUY L
L tAvUszdneg ¥o - dna } P WNANTINTANEY NBG
# dauld OEELERH
1. M6010546 wedang adanua 49 375 1 nsANIAY 2563

THESIS TITLE : ANALYSIS OF THE EXCHANGE RATE OF THE THAI BAHT AGAINST THE CHINESE
YUAN USING A SUPPORT VECTOR MACHINE MODEL
Fadeinendinus : mslesEsRTwanUasusyninaduuvine fuRuneuIuseLuuTIaesinne e

VINLADT LU

Usysyanenenansumduda (Wand)

a

A9 . 3 wiwin  uANSEAUATHUY  _ L. .
s aruszden Yo - dna 3 4 WnFNTINANY NI
m dauls OEEGEGH]
1. M6110062 UNAMBAYYT BHIA) 56 3.76 15 diquigu 2563

THESIS TITLE : ROLE OF PHOSPHORUS DOPING IN ENHANCING THE ELECTRONIC CONDUCTIVITY
OF BISMUTH VANADATE PHOTOANODES: A FIRST-PRINCIPLES STUDY
Fadeinendinug : n1sAnwunuImveInisiieneanedasenisiitun s i luda i welundasin

MUAALALITHTANNI UG

74 3 Au



Suauddndansinedindvineraans

ALUNATUYIITLAUALUULAZAIVIIVN

e v _
P
350 Fuly 2 1 3
3,25 - 3.49 ! ] :
3,00 - 3.24 5 : :
593 2 1 3
GPA i 3.73 3.75
GPA gan 3.76 3,75
GPA # 3.69 3.75




ASanansannii 3/2562

53ﬂU‘lﬁ£g£g 1L Suil 31 fluneu 2563

GPA 3.69 7w 103 un.

¥o - umana UNANIDITPNN NN

Name - Surname Miss Ornuma Kalawa

YUsEanm D5610105

NaNFATAIVIIY Wand

#1913 Wand

d1indYn Wenmans

nunsAnuitlEFu TassmsWaunmdruauiemans (uiseuiinermansuilszmealne)

d =3 = L3 L4 = L3 e
219159NUSNENINeINUS  Mans19150 A5.AUR wluAs

Fonendinus :
NWBINQY FABRICATION, STRUCTURE, AND ELECTROCHEMICAL PROPERTIES OF
MnCo,04-BASED NANOSTRUCTURES
Melne nsUseivg lassaiauazandinsliiuaiivedassainanlunguusaniiia
laveavieanles
douinnuEUUR 900002 : QUALIFYING EXAMINATION rutile 3/2556
gaun1esnaUsTIne 900003 : FOREIGN LANGUAGE EXAMINATION (ENGLISH) Wil 1/2557

518PenauATeldTunSARUWIREUNS ;

o swwiounaruideldsunmsinunlunsasivims seiu 0 1A ® uwnvi
gesnglugdeya OTC OACI ®SCOPUS @S|
ISI Impact factor 2.394 (U 2562)
Kalawa, O., Kidkhunthod, P., Chanlek, N., Khajonrit, J. and Maensiri, S. (2020). Synthesis and
electrochemical properties of polymer solution prepared MnCo,0O,4 nanoparticles. lonics. 26(1):
457-469. https://doi.org/10.1007/s11581-019-03197-w.

® swisunarudduiiuguuuuitldfunsinuilunisuszguivims szdu O ¥R O WA
Fausnglugudoya OTCI OACI OSCOPUS OIsI
ISI Impact factor --

o
HadTUDU -



ALY .

Auvisvesgledulye -

a o
A07UN9Y =
PUYLAYINTANA -
NULAVINTES 8

:‘a [l ] ) 12 o £ o £=Y ‘ at ar = L4
anunfnde 19 wy 6 Uhumeua fvuananin swnendmnsienl Jwmianwdug 46110
NUILAVINTANA 061-449-1562

E-mail ornuma_kalawa@hotmail.co.th



Scopus

Documents

1) Kalawa, O., Kidkhunthod, P., Chanlek, N., Khajonrit, J., Maensiri, S.

Synthesis and electrochemical properties of polymer solution prepared MnCo204 nanoparticles
(2020) lonics, 26 (1), pp. 457-469,

2-52,0-85071141058
Document Typa: Article
Publication Stage: Final
Source: Scopus

2) Kalawa, O., Tipakontitikul, R., Niyompan, A.

The effect of Nd3+addition on crystallization behavior and related properties of the ferroelectric glass-ceramics Na20-
BaO- Nb205-Si02 Based composition
(2014) Ferroelectrics, 459 (1), pp. 195-202.

2-s2.0-84893135152
Document Type: Article
Publication Stage: Final
Source: Scopus

3) Kalawa, O., Tipakontitikul, R., Niyompan, A,

Phase formation and dielectric properties of ferroelectric glass-ceramics in Na20-Ba0-Nb205-5i02 system doped with
Nd3+
(2013) Journal of Electroceramics, 30 (1-2), pp. 87-92. Cited 7 times.

2-52.0-84875242923

Document Type: Conference Paper
Publication Stage: Final

Source: Scopus

ELSEV]ER Copyright ® 2020 Elsevier B.V. All rights reserved. Scopus® is a registered . -
trademark of Elsevier B.V. & _RELX Group

hitps:/iwww.scopus.com/citation/print.uri7origin=resultslist&sid=2406812fc53026 21dfdef7aa681edcdbisrc=sdstateKey=0FD_1233392069&eld=&... 11



Yo - urana
Name - Surname
@UUs2AR7
WANgATENYIIYN
#1977397
A711n3Y0

=5 -:i ol
unsAnenlaTu

tc:i = = L4
81971589NUI e INeINUS
YANYTWUS :

AEBINaY
mMulng

dauUTEaIaAN;

dnsamensinwndl 3/2562
i:ﬂuﬁ%ﬂﬂ it 1 nINYIAN 2563

GPA 3.75 974U 49 un.

wefang a@lanua

Mr. Phakkhaphon Sawatkamon

M6010546

AlnAanIUsEENe

ARAAERNS

INeFans
numsﬁﬂmﬁw%’uéﬁwam‘iL%&ﬁﬁLduﬁaﬁmﬁnﬁﬂmizﬁuﬁmﬁmﬁﬂm

HUIBAANI1A5E ATUYITIU LIAURYE

ANALYSIS OF THE EXCHANGE RATE OF THE THAI BAHT AGAINST THE
CHINESE YUAN USING A SUPPORT VECTOR MACHINE MODEL
MIlATEsnTwanUasuseninaiuumineduduneruduseuuuiiaes
FANDIALINADTUNTTY

900001 : COMPREHENSIVE EXAMINATION f«h‘utf]la 2/2561

SI8YONAIIUIVENLATUNITANUWLIEUNS :

® s1gFaunanudTenlasun1saRENlu1E1ITINS S2AU O 1R O wIuEd

Fesinglugiudeya OTC OAC OSCOPUS O ISI

ISI Impact factor

® s1eFaunaNuITBANFULULALITUNISATUWTUNTTUTEYNAYINTT SEAU @ ¥ O uwvd
=
gausnglugudeya O TC O ACI OSCOPUS OISl

ISI Impact factor

Sawatkamon, P., Rodjanadid, B., and Tanthanuch, J. (2020) FORECASTING THE EXCHANGE
RATE OF THAI BAHT AGAINST THE CHINESE YUAN USING A SUPPORT VECTOR MACHINE, 5th

National Conference on Quality Management and Technology Innovation, May 23,

2020. The Eastern University of Management and Technology, Ubon Ratchathani. pp. 54-

64.

NATUDUY -



ALNUIU 5

of af at

Aunisvagiedude -

@

= o
A01UNM19U %
AUGLAVINTANA .
wueLaulnsans X
dn1unfnse 535 auuvnagsy svaludles dunaidles Jwmriauasswdin 30000
WINLAUINTANA 063-795-4249

E-mail Phethonor2537@¢gmail.com



@i

B

mswensalensuandeussnasuuminenuiuneauiu
AIGUYUTIROITHNWO I I NN D TUNYTU
(FORECASTING THE EXCHANGE RATE OF THAI BAHT AGAINST THE CHINESE YUAN
USING A SUPPORT VECTOR MACHINE)

fewa aanua’ wwayaassn Lsudug e fomyy’

aninadamans dninduinemans iminedeimaluladgsund

E-mail: Phethonor2537@gmail.com nséwyi: 063-7954249
benjawan@sut.ac.thinsfivn: 044-224284, jessada@g.sut.ac.thinsfmy: 044-224641

unAnge
= el o idu i‘d - e o Ioar - - i -
iveasslilingUszasaiiefinyrlasenidwman senumesnsuani/aouduumingsaanaiiu
- L o LA LJ J ar
newdulnelduuuiraninisoanegiduaunygauaznmuvvitassiyizalalunrsweinsaldns
- - [ - -V oas o s 1 i
usmAguduumlnenoanadune miumeisennaiaannesuuyiu lnedmaaiulusunsy RGu
3.6.3)
" o oo I_oas -l - i - = [} - a s
uamsAnymuRtadenawanesns wanaeuanaiiuuimlneneanaiuneuiueeeihlydinyy
n-d’ - - L4 - J -r J 1] - s LA f at J
nnaganszauleaingysesas 5 el tedeaawaluianuaeany laun easimentieuleuie uaz
3 L o ar e ﬂ: i o “’ = [T a LY 1
yarmswirlne-sudmsvilaieidwmaneonswanwaeuluiiamnmseiudn laun (Judiseesenin
3 § o e L &’ J 13 a e o« » ¥
Ussina WTuUYTIead mIunTNe TSRS MANUAEUAS A8 TEIW e S InIe S u LA Dita
ar IJ - ' - -t (‘: i = e -
wynsalonsuanivdeuanaiuumlnenoanaliunyIuTy AUmAaUUNTIAY N.A. 2562 U 17D
dgungun.a. 2562ilmumetndeusiniiaiaeaaasiny 0.1435
o ar ¢ ¢ v o «f a ' a
Aty : Fwwasaamnasiuyi, nisoaneesduduwyge, Snsuanidguanaiduyimineseanmiy

neIUTU

54
- & =) as a & o s
n?fﬂfz'g:mﬂmsrszmw 1599 @nmmﬂa\rmm?mwmmmsmmn 551 AT 5 (5th National Conference on

Quality Management and Technology Innovation)



o - e
Name - Surname
1avUseanan
NANGATEIUIIY
197390

d11nivn

v
nunsAnelasu
o a a ¢
219158NUSnwAnentiwus
d = - o
Yo INYIUNUS :
nEDINY

aMenlng

doulszuIandug

ddamanisinunil 3/2562
NU 1_In I Y | =

+AU ‘3—%'1 | UV 15 uguiey 2563
GPA 3.76 7 56 un.

UNANIDAYYT W0EHNAN
Miss Apinya Ngoipala
M6110062

and

=

Wand
Wmans
NulasIMINuarduasudiiauansafismadnemaniwazsinalulad

(wan.)

1 Ls =

WAEATINTE AT.EINd 485N

ROLE OF PHOSPHORUS DOPING IN ENHANCING THE ELECTRONIC
CONDUCTIVITY OF BISMUTH VANADATE PHOTOANODES: A FIRST-
PRINCIPLES STUDY
nMsAnwunUImveIsSevleanesasemsiiumsth it ludalniuelun
PJadyuelagdBiisannsudina

900001 : COMPREHENSIVE EXAMINATION Nudle 1/2562

d = ot A P as = o )
T18PRNAITUILNLATUNTANUNLHELUNWS :

= & e wo e =y ar a a
L ‘5’]EJ°UE]U‘V|ﬂ'11ﬂ?%ﬂﬂ1ﬂiUﬂT§ﬂWﬁJWﬂLuqqiﬁq'5’3?3““]']5 seaU O 9710 & UIUNYIR

%aﬂmnghg’mﬁaga OTCl OACI ® SCOPUS OIS

ISI Impact factor

4.270 (U 2020)

Ngoipala, A., Ngamwongwan, L., Fongkaew, I., Jungthawan, S., Hirunsit, P., Limpijumnong, S., and

Suthirakun, S. (2020). On the Enhanced Reducibility and Charge Transport Properties of

Phosphorus-Doped BiVO,4 as Photocatalysts: A Computational Study. The Journal of Physical
Chemistry C. 124: 4352-4362. https://dx.doi.org/10.1021/acs.jpcc.9009909.

o L = af = = E=3 ot =3 =
® s1eFeunANNITEANFULUURITUNITARUWIUNSUSEYRAYINSg sEAu O 9@ O uwnd

gausnglugdaya OTCI OACI O SCOPUS OISl

ISI Impact factor

=
HadTUaus -



ALAUIITY -

¥ ot ot af

AunisvasueAulye -

U

=
A0NUNNN9U .
UUBLAUINTANA g
NULAVINTES .
d‘\ 1 ] o ] 1 =Y ar ar
ANIUNANGD 57 vy 9 shvamalny guneadnuauiu Javinanauns 47240
UUILAYINTANA 098-102-6078

E-mail krataii.ang@gmail.com



Scopus

Documents

Ngoipala, A., Ngamwongwan, L., Fongkaew, |, Jungthawan, S., Hirunsit, P., Limpijumnong, S., Suthirakun, S.

On the Enhanced Reducibility and Charge Transport Properties of Phosphorus-Doped BiVO4 as Photocatalysts: A
Computational Study
(2020) Journal of Physical Chemistry C, 124 (8), pp. 4352-4362.

2-52.0-85081555753
Document Type: Article
Publication Stage: Final
Source: Scopus

ELSEVIER Copyright © 2020 Elsevier B.V. All rights reserved. Scopus® is a registered
trademark of Elsevier B,V. & RELX Group™

hitps:/waw.scopus.comicitation/print.uri?origin=recordpage&sid=&src=s&stateKey=0FD_1215883168&eid=2-52.0-85081555753&sort=8clickedL..., 1/1



dnin3vInernans
asUdurugdnianisfnm
\uaan1dvIng  iavesyliAn1sdFansAne
aemsAnedl 1 UmsAnen 2562

= = ¥ 4
(WU ATV 4)

v = W W e et ¢ W a a ¢ = s - Y & a
ﬁ;l__fhL%QﬂqiﬂﬂﬂﬁizﬂUUmﬂmﬂﬂﬁq AUNMTINMINBIATEANT ‘V'I'i]SQIﬂﬂ‘LPJFIﬂ']'iﬁ']l;%’i]ﬂ"liﬂﬂﬂ'l‘l\}ﬂ'ﬂu 4

3 o & [ - wr -l | &
dnuiedu 1 au Juve 1 au vy - AU Aasazideasaluil

Y8 Ny

Viggyrinenmansguijign (Tanvemans) 1 -

8 L3
SAUNIHU 1 -



dindvInednans
=l' v o = as ar =
FI8YOHANITINTAN SEAUUUNNANET
\@UeANAIYINT  L1ieveaysiAn1sdNIINITANY)
mantsAnen 1 UnsAnen 2562

GNULAY ASIN 4)

=

Gy inendansquijindia  (Buavedans)

A6iu o . wilein  wAusEAUASULY . .
L tavszden ¥ - ana . j TuRFNFINTANE NIEme
i daula DREGEGH]
1. M5410248 wegangml 391e33aNa 111 3.65 26 Myeu 2562

THESIS TITLE : THE EFFECTS OF CRUDE EXTRACT OF PLUMBAGO INDICA ROOT ON LIVER FLUKE,
OPISTHORCHIS VIVERRINI

vadednendinus : wavesasataveumInTIneayamdas seweislulidsu Opisthorchis viverrini

374 1 AY



Suauddndanstnwdindvineranans

ATUUNANUYIITLAUAZUULAZEIVIIYN

A  gnin
ARz — %’:mt aint
350 auly 1
3.25 - 349 i
3.00 - 3.24 ]

594 .

GPA 1adY i
GPA g4gn 253
GPA #aw 3.65




%9 - uwena
Name - Surname
LavUs2A162
NANgATHIVIIU
#1917
d1univn

yuNsANEALAFY

¢ = = = d
871913 ﬂiﬂlﬁﬂ‘lﬂ’l ANHUTUNUD

F2INYITWUS:

MENBINge

alng

douinAmuaNUR

FOUNEIRUTZINA

dndanmanisdnwd 1/2562
seauUIeusyten Fuil 26 fuseu 2562

GPA 3.65 U 111 un.

wegnangl 3esiaie (Wmanaidy Adu)

Mr. YANWARUT CHIRAATTHAKIT (Camchuen)

M5410248

IVANEANS

U3mdiin

ymans
nunsEnuuntnAnmssuTusindnuinanansdlduniddsanuamu
neusn (OROG)

HYILANENIIANE AT.UNITIN L@NAUS

THE EFFECTS OF CRUDE EXTRACT OF PLUMBAGO INDICA ROOT ON
LIVER FLUKE, OPISTHORCHIS VIVERRINI
naveEsafnveIvIINTINEnyandawns siewesluldiu Opisthorchis
viverrini

900002 : QUALIFYING EXAMINATION N"MLﬂE] 3/2555

900003 : FOREIGN LANGUAGE EXAMINATION (ENGLISH) N"ml,ﬁ@ 3/2557

SUTBNAIUITENATUNTTANUNWLNBLNS :

® 1Faunanudteiilasunisinuwluansansivinis sEeu O ¥R @ wIuNYIR
ﬁaﬂiﬂﬂg’(,ug'lm’fay‘a OTCl OAC ®SsCopPUs Olsl
ISI Impact factor 0.470 @ 2562)

Yunwarut Camchuen, Smarn Tesana and Naruwan Saowakon. (2020). Toxicological and

Histopathological Effects of Plumbago indica Root Extract in Hamsters. Suranaree Journal

of Science and Technology. 35 pp. (Accepted).

o a =Y was a a v a a
® sFaunanuddeiuguuuuiilasunisinanlunisussgudvnnis seiu O 9@ O wIWYA
o
gelsnglugrudeya O TCI OACI OSCOPUS OISl

ISI Impact factor

=
HadTUaueg -



ALNUI9Y -

Ve o et

AunusveRUsAule -

J o
A0TUNY19U .
WuBLavINIANA .
WY Ingans .

dl‘n 1] ] -] o - ar a =
anunanse 1085 Wy 5 suavussarun gunaidles Jwmiauassvdn 30000
WAV INTANA 095-495-3541

E-mail yanwarut.c@gmail.com



S R i e fAUIn-0R0OG-11

aoniATaussiann

. ;%

AN AA

/\’\ 997 » 'r e, o b Leld g
/7/&7 UUNNVDAIY e R M !
Bt TIN5 TR

‘g _Ené gjwqﬁmaqﬁamﬂiuiaggjsuq% i Byt A e

'r“"ﬂlnll.ll'l“

e awiuiedin duindviinemand Tnedws 4673 nsans 4185
@ 97411011 AAY Tl 4 Ssab 2563
(391 damasuyu OROG

v o

Sy Agemsaniuitulasinmg

v

v v oo ¢ o o 8 W W s

I VB-ANA.crercrver WY WU WU s SHAUTERFNINANN. ...... M5410288......
Ins/ E-mail ............yanwarut.c@gmail.com.. 'lﬂiu'nu 1J‘sumwwumiﬂﬂmLLnunﬁnUﬁ“mU
ummﬁnmwﬂmmszﬁﬁiwuwEmmmam’umauan (OROG) mmhv AVPMTINENEEN AT e Lo

maﬁmaa’m‘nu OROG LWE]T'UTJ‘T ﬂﬂ'Uﬂ'l'iWilTiﬂJ’lﬂ’\‘l!i}ilUﬂ'ﬁﬁﬂb"T (’N'U

nsdiinAnwrszaudigayin

1. mﬂuw1'Nanu'tu'm‘sa’nﬁ-’ﬁ‘w’rﬁu"gsuﬁwwmmﬁ il Peer Review $1U7 ... . B

2. [ wouwduasniiduanansatiuidiu (Full papen) Tutenasnsuseqpininis (Proceeding}
SEAUUMIYIR (msﬂ‘i“-qummmm‘smm'lumﬂismﬁ vin SacluusaUszme yin
flaniznssumsdmdmmsidusnimaysana 225% win Naﬂmﬂﬂmﬂmmuﬂumjs“qmmmf
tLa“gnﬂﬂlmnuﬂﬂmwuw"iu’maﬁwUS’mg‘iujwwmﬂamna WU SCOPUS IEEE 1¥usiu)

3, [ andvns via audviUng 91 . oo U

nsditnfAnwszaulTeygen
1. M mmm-s'wamu'lumm FUUATE] Peer Review uas aglugudoyamna fie SCOPUS, IS]
gﬂuﬂagamnam an7. sou3u \Wu Web of Science, MEDLINE, BIOSIS, SciFinder, EICOMPENDEX,
INSPEC, Social Science Citation Index (IS1), Social SciSearch, ERIC, PsycINFO, Sociological Abstracts,
Arts & Humanities Search, Linguistics and Language Behavior Abstracts 99U ........1...... G309 ﬁ’a‘g

a1eu Forsasreiuunnmi Fogudoyamna

1) | Suranaree Journal of Science and Technology SCOPUS

2. wauwinarlunsansszduununmnianunasivesdninnunsmuatuayunside (@na.) wie
° L L J o d"
s NiNNUANENTIUNIMIANANET (8NB.) T .., 1389 A

A a - y A .
YITAVTILAUUNNNG (15a750a9lne) 9 @ng. @n7. BB

g.
213
=

w

3. AVBURT T e, DU

wisuiuil Wuuuiendnsuszneumsiionson 1o

N3 1 msRuieaslugEns
(1.1 navmdnud avduiladsunsafuud) (Article) e
M1.2. whdansuFunsinum (Accepted Letter) wag Hasuauatu (Accepted Article)
[ 1.3. Print wi Web Page fuansiroglugrudoyatiue tamsgrusoyaana nsal vien)

IRD-SUT-OROG: AUImM-0GOG-11 aynssunis™ 1/2559 ula 7 fiquioy 2559 wih £ 210 2



=i ' = o - w -
N3t 2 Wsunskasuiituenarsaduiy (Full paper) Tuend@1smMUsERAnIMITEAVUNING Gaws vin)
2.1 wanuAfviaduds (Full paper) wag

=l v ' - w -
O 2.2 wnasivambiiuindunsuszgivimsssivumned
@ 2.3 milvdoneuTunienhdeveununminitauenaiu

nsdid 3 Anduns vie ayavdvas uuuienmsiluansdliiy
O 31avddms win O 3.2 ayavdtag wams vin)

it infinwdennasulszmaminnduinaluladgiuni des inainsifunanuinedwuddwiunsdidamsfnusiy

Unudindnw wa, 2557 Ussna o it 30 geney 2557 namiAe msmsiimanuludiuidaslivnglu Beall's List Predatory

open-access journal wiansarsananlaudninfuviAlifidousinglu Beall's List Predatory open-access publishers dulediite
n11vasuTBdonImaaedninfuviiumnglu Beall's List: https/scholarlyoa.com/

-t o -
JaFurnfielusaiansan

%
(as¥0) unfinwn (asin) o /M2 ‘Wr

.............. 9199y ineninug
((920ran 319158 AT.UITI LETIAYG)

21 /awnau/2563

(wegnangml firdu)

-t w - M L L -
(avde) . ”"Q’ e INLATIVUNEYNN (asilo) W ........ Wanuanuiae

(79471@n3197138 AT.5EH guiAv)
1/ 0% /2563

v AU

.......... j"'zﬂUZSSS

AWMU I10WIUUasWRIN

namaamsapuamsEnmmInedsmaluladannidos nmsliyunisfinvuiindnusee mmﬁnm
Aannanseles ﬂwq-ﬁ’mummmamumuuan Wi, 2561 il ’ ,ZE{%
Wulumudeulyvessenia (“""“m"”“i" lqum.v.Ium
0 'l:iL{lu'ltJmmau‘lwa\gU‘ssmm NIE ..., DA sty
Tusndedoya/ienansifisndu dail

'JD-Iﬂ']E!{%i"I‘Q'I'iU AT SN q'mmqa
Na'lu'wn'ﬁan'mmimuaswmu'}

IRD-SUT-OROG: aum-OGOG-11 synsiun1ss 1/2559 e 7 fiquisu 2559 wih 291 2



Scopus

Source details

Suranaree Journal of Science and Technology

Scopus coverage years: 2018
ISSN: 0858-849X E-ISSN: 2587-0009
Subject area: (Engineering: General Enginecring )

View all documents » Journal Homepage

Scopus content coverage

Feedback » Compare sources »

Visit Scopus Journal Metrics »

Year Documents published Actions
2018 34 documents View citation overview >
About Scopus Language Customer Service
What is Scopus AABIcYY #23 Help
Content coverage imeEfErRrRsL Contact us
Scopus blog R aEdEch
Scopus AP Pycckuit Askik

Privacy matters

ELSEVIER

Terms and conditions »  Privacy policy »

Copyright @ 2019 Elsevier B.V a. All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookles to help provide and enhance our service and tailor content, By continuing, you agree to the

use of conkies,

(2 RELX Group™



I
i
&

b

Ref. No. 7421(3)/c. 24 Suranaree Journal of Science and Technology
111 University Avenue, Muang District
Nakhon Ratchasima 30000, Thailand
Tel. 66-44-224756 Fax. 66-44-224750

E-mail: journal@e.sut.ac.th
July 14, 2020
Dear Dr. Naruwan Saowakon,
| am pleased to confirm that your paper “ Toxlcological and Histopathological Effects of

Plumbago indica Root Extract in Hamsters” has been accepted for publication in Suranaree

Journal of Science and Technoloey since May 28, 2020,

This acceptance is subject to the assumption that you meet all the conditions to publish in this
journal. In particular, you have not submitted your manuscript to another journal. Please inform

me immediately if you cannot meet these conditions.

The galley proof of your paper will be soon created. If we need any additional information to
create the proof, we will let you know. If not, you will be contacted again with a request to
approve the proof.

Thank you for submitting your paper to Suranaree Journal of Science and Technology.

Sincerely,

qQaﬂflarn X’W‘“‘W

Rattikorn Yimnirun, Ph.D.

Professor
Editor-in-Chief

111 University Aventte, Sob District Sutanamee, Muoang Distact, Makbon Balehasima 30000, Thailand

Tl 66-dA22-3000 Fas, +406-4422-4070



10
11
12
13
14
15
16

17

18

19

20

21

22

23

TOXICOLOGICAL AND HISTOPATHOLOGICAL
EFFECTS OF Plumbago indica ROOT EXTRACT IN
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Abstract

The Plumbago indica roots have been used as traditional medicines against
many maladies; however, the information of toxicity has been needed when
consumed in the high volume or for a long period. The objective of this study
was to investigate the toxicity of crude extract from P. indica root (cPI) in

hamsters by  mortality, behavior changes, histochemical and
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International Journal of Learning, Teaching and Educational Research
Vol. 19, No. 2, pp. 136-162, February 2020
https://doi.org/10.26803/ijlter.19.2.9

Consistency Verification between Qualitative
Entries and Quantitative Ratings in the Teaching
Evaluation Forms of Filipino Pre-service
Teachers

William D. Magday, Jr. and Issra Pramoolsook
Suranaree University of Technology
Nakhon Ratchasima, Thailand

Abstract. The purpose of this study was to verify the consistency
between the qualitative entries and quantitative ratings of the Teaching
Internship evaluation document through Consistency Verification
Analysis (CVA), a proposed novel method offered by the investigators to
explore the consistency of the two parts of the evaluation forms. Twenty-
two evaluation forms were collected from the internship portfolios of the
Bachelor of Secondary Education (BSE)-English graduates across the five
batches as the main data. Since the two datasets analyzed in the study
were quantitative and qualitative data, the convergent parallel design, a
mixed-methods design (Creswell & Plano-Clark, 2011) was adopted as
the research design of the study. Detailed analysis of the data obtained
has identified weaknesses as well as verified inconsistent cases between
the two main parts of the evaluation forms. A focus group interview
with the cooperating teachers or evaluators was conducted to provide an
explanation of such cases of inconsistency. The findings may provide
awareness for cooperating teachers and Teacher Education Institution
(TEI) professors with insight into an effective way of completing the
evaluation forms and also for a possible internship curriculum revision.

Keywords: evaluation forms; consistency verification; teacher education
program; pre-service teachers; teaching internship portfolio

1. Introduction

In the Philippines, Higher Education Institutions (HEIs) that offer
undergraduate Teacher Education Programs (TEPs) continuously train future
teachers to perform their functions and sustain excellence and quality in
education (Higher Education Act 1994). It is stipulated in the Commission on
Higher Education Memorandum Order (CMO) No. 30, s. 2004 that the
undergraduate TEPs need to keep pace with intricacies of global development
and to adjust to the evolving nature of education curriculum. Accordingly, the
policies and standards for TEPs should be improved to uphold “highest

©2020 The authors and I[LTER.ORG. All rights reserved.
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International Journal of Learning, Teaching and Educational Research
Vol. 18, No. 12, pp. 150-173, December 2019
https://doi.org/10.26803/ijlter.18.12.10

Move Confirmation and Teaching Strategy
Identification of English Student-Teachers’
Lesson Plans in the Philippines: A Rhetorical
Framework for Novice Teachers

Issra Pramoolsook
Suranaree University of Technology
Nakhon Ratchasima, Thailand

William D. Magday, Jr.
Suranaree University of Technology
Nakhon Ratchasima, Thailand

Abstract. Lesson planning is one of the most important skills of a teacher
in the Philippines. The Department of Education (DepEd) mandates that
a teacher is not allowed to teach without a lesson plan. Hence, all the
Teacher Education Institutions (TEIs) ensure that every education
student can produce well-planned lessons even before the Teaching
Internship course. Despite its relevance, no one has attempted to
investigate the lesson plan structure using move analysis. Moreover, a
preliminary survey reveals that many of the English student-teachers
find it difficult to produce lesson plans. Therefore, this study explored 22
Detailed Lesson Plans (DLPs) produced by English student-teacher
graduates of a TEI through move confirmation and teaching strategy
identification, which are based on the 5-part lesson plan structure
prescribed by the Commission on Higher Education (CHED) for the
student-teachers. The study is anchored on Swalesean genre analysis that
combines rhetoric and linguistics to explain genre as grounded in shared
communicative purposes and discoverable through text analysis. Based
on the analysis, the five parts or moves were confirmed with their
constituent teaching strategies and teaching strategy cycle identified. The
findings may provide TEI teachers with insight into effective
instructional strategies to help students acquire pragmatic knowledge of
the rhetorical structure of lesson plans. A Lesson Plan Framework for
English novice teachers is proposed as a guide to offer a frame for
structuring their planning of the lessons and a pool of words that can
help them in writing the lesson plans.

Keywords: move confirmation; teaching strategy identification; teacher
education program; lesson plan; genre analysis.

©2019 The authors and I]LTER.ORG. All rights reserved.
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Original
Scholarship Acceptance Contract
under the SUT-PhD Scholarship Program for ASEAN, Academic Year 2016
(for Master's Degree Holders)

This agreement is made at Suranaree University of Technology, situated at 111 University
Avenue, Tambon Suranaree, Muang District, Nakhon Ratchasima, on the ................. day of
July, 2017 between Suranaree University of Technology, represented by Professor Dr. Prasart
Suebka, the Rector of Suranaree University of Technology, according to the Announcement of
the Prime Minister's Office dated 28 June 2013, hereinafter referred to as “Grantor," and Mr.
William D. Magday Jr. of the Philippines Passport noﬂ-("wg 203 who is a scholarship recipient
under the SUT-PhD Scholarship Program for ASEAN to pursue a doctoral degree in English
language Studies, Institute of Social Technology, at Suranaree University of Technology, student

ID number Pf‘)w?-‘?l age e S , hereinafter referred to as “Grantee.”
The two parties have agreed as follows:

ltem 1. The grantor shall provide a scholarship to the grantee under the SUT-Ph.D. Scholarship
Program for ASEAN (9 Scholarships for Doctoral Students from 9 ASEAN Member Countries) for
the Academic Year 2016 for a period not exceeding 3 years from the date of July 7 , 2016 to
July 8, 2019 in an amount not exceeding 960,000 Baht (nine hundred and sixty thousand Baht)
for a doctoral degree in English language Studies.

ltem 2. For the purposes of this Agreement, the term “study" shall include all training and

research activities.

%8 111 University Avenue, Subs District Suranaree. Muang Disfrict, Nakhen Ralchasima 30000, Thailand
Tel. +66-4422-30C0 Fax. +66-4422-4070
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ltem 3. The grantee will receive support in the amount not exceeding 960,000 Baht (nine
hundred and sixty thousand Baht) to cover the following expenses:

3.1 registration and other fees;

3.2 a monthly allowance of 13,000 Baht;

3.3 a research budget of up to 150,000 Baht for reimbursement of research expenses
(50,000 Baht per year); and

3.5 a reserved budget of 68,000 Baht for education-related activities to be approved by
the University Committee on the SUT-PhD Scholarship Program for ASEAN on a case-by-case
basis.
Item 4. In order to monitor the spending of research money received from the grantor, the
grantee's advisor is held responsible to ensure that the money is used in an economical manner
and in accordance with the regulations of the Finance and the Procurement Divisions and
subject to the grantor's requirements. This includes the preparation of financial statements and
accounts and the safeguarding of receipts that can be verified at any time by the grantor. At the
end of the scholarship period, all the remaining funds for research must be returned to the
grantor.
Item 5. During the granting period, the grantee must strictly comply with the rules, regulations,
announcements and requirements of the grantor as applicable at the date of this Agreement,
and any other rule and regulation that will take effects in the future. All requirements,
regulations, orders, and announcements issued by the grantor are to be considered to fall
under this Agreement.
Item 6. If the grantee is unable to comply with the conditions in Item 5, or in case the grantor is
ascertained that the grantee will not be able to graduate on time, or in any other case as
considered appropriate by the grantor, the grantor has the right to terminate or discontinue the
scholarship and order the grantee to return to his/ner home country immediately.
Item 7. As part of the requirements for graduation, the grantee must produce at least two research
articles based on his/her thesis: one must be published in an international peer-reviewed journal
listed in an international database (SCOPUS or ISI) and the other one in journals approved by
the National Research Council or the Office of Higher Education Commission.
Item 8. The granting of the scholarship shall terminate in one of the following cases:

8.1 having the cumulative grade point average (GPAX) lower than 3.25 for two consecutive

trimesters;
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8.2 being withheld from the student status of Suranaree University of Technolcgy;

8.3 being charged with misconduct or brought under grave disciplinary action to the
point of suspension from class;

8.4 having a progress report of thesis writing below the specified criteria;

8.5 being considered by the School with the approval of the Institute Board to suspend
or terminate the support of education and research at the doctoral level if necessary; and

8.6 being funded by other sources after obtaining a PhD schoalarship under this program.

This contract is made in duplicate, each having equal tenor and effect, the parties to this
contract having read and understood the entire substance and attachments herein sign their

names in the presence of witnesses, with each party retaining one copy.

SIGRBEE sivamitns v s i sty s s Grantor
(Professor Dr. Prasart Suebka)

Rector of Suranaree University of Technology

Grantee

( Mr. William D. Magday Jr.)
Student from ASEAN Member Countries

-
padl /} '-".'1"1"?&" /

Signed: ...l Witness

(Mrs. Mantana Thayatham)
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Introduction

The ability to cryopreserve mammalian embryos
has become an integral part of assisted
reproductive technologies (ART) in both human
and veterinary medicine, Despite differences in
the size and physiological characteristics of
embryos from various species, most embryos
have been frozen by either one of two procedures
(1). Traditional slow freezing has been used many
years and vitrification has been associated with
better outcomes regarding survival, fertilization,
pregnancy, and implantation rate than the
traditional slow freezing method 2 There is
limited osmotic change and no ice crystal
formation during the rapid cooling process of
vitrification, which leads to far less damage to
cells compared with slow-rate freezing.
Therefore, vitrification exhibits significantly
higher performance than slow-rate freezing in the
preservation of oocytes and embryo (3).

In vitro embryo production is a valuable tool to
study of  preimplantation = embryonic
development and is vital for the in wvitro
production of transferable embryos. During the
process, the oocyte/embryo is removed from the
female reproductive tract, which in vivo provides
the appropriate developmental to ensure normal
development. However, in vitro environments
provide a suboptimal environment. In spite of
significant improvements in the culture
conditions, the development of in vitro-produced
embryos is still suboptimal (4). Because the
preimplantation embryo is extremely sensitive to
environmental factors, deficiencies in culture
conditions often lead to aberrant embryo
development that manifest in lower frequency of
blastocyst formation and lower cell numbers and
can affect fetal as well as postnatal life (5).
Therefore, it seems necessary and meaningful to
further improve and optimize culture system,
which can potentially improve the development
of the cultured embryos.

A major factor impairing in vitro embryo
development is the increased oxidative stress.
Therefore, various antioxidants such as f-
mercaptoethanol, cysteine and cysteamine have
been added to IVC media (6, 7) to improve the
development of pre-implantation embryos.

Resveratrol (3, 4, 5-trihydroxy-trans-stilbene), is
a polyphenolic phytoalexin produced by several
plants in response to injury or, when the plant is
under attack by pathogens such as bacteria or
fungi, is a potent anti-apoptotic and antioxidant
properties (8). In recent years, the beneficial
effects of resveratrol on reproductive system
function and vitrification have been widely
identified, both oocytes and embryos, resulting in
improved survival and developmental rates in
cats (9), pigs (10-13), goats (14), cattle (15-18) and
mouse (19). The type of resveratrol
supplementation can divide into three main
phases; in vitro maturation (IVM), in vitro culture
(IVC) and vitrification-warming media. For
example, Treatment of pig embryos with 0.5 pM
resveratrol has a beneficial effect on
preimplantation ~development leading to
enhanced blastocyst formation and improved
embryo quality in terms of total cell number in
the blastocysts (10). Moreover, resveratrol
supplementation in various phases of IVM and
vitrification/warming procedure can modulate
the apoptotic process, improving the resistance of
porcine oocytes to cryopreservation-induced
damage (12). Additionally, supplementing
embryo culture medium with resveratrol
enhanced SIRT1 expression levels, increased
beta-oxidation levels, and increased ATP
generation in the bovine embryos. Treating
embryos with resveratrol decreased their lipid
content, improved their development, and
improved their survival rates following
cryopreservation (17). Similarly, it is reported
that  resveratrol  could  diminish  the
cryopreservation injuries during the vitrification
of mouse oocytes, reduce oxidative stress and
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alleviate the abnormal mitochondrial distribution
pattern, which could result in increased
blastocyst formation and higher cell number of
blastocyst (19).

Therefore, the aim of this work was to evaluate
whether supplementation of culture medium
with resveratrol improves in vitro blastocyst
development in mouse 4 -cell embryo. the latter
assessed effect of resveratrol to blastocyst
vitrification in terms of cryotolerance.

Materials and Methods

Amnimal

Female F1 mice (B6D2) at 8-10 weeks were used
for sample collections. The mice were maintained
in a temperature and light controlled (25°C+1°C,
12 hours light/12 hours dark, with lights on at 6.00
AM) with free access to water and standard food.
The Suranaree University of Technology Ethical
Committee approved this study.

Collection of preimplantation mouse embryos
and culture

To obtain four-cell embryos, mice were
superovulated by an intraperitoneal (IP) injection
of 5 IU pregnant mare serum gonadotropin
(PMSG, Intervet, Inc., The Netherlands) followed
48 hours later by 5 IU human chorionic
gonadotropin  (hCG, Intervet, Inc, The
Netherlands). The female mice were mated with
a single male of the same age (8-10 weeks old) and
the success of mating was checked by the
presence of a vaginal plug in the female mice.
Mice that had vaginal plug were considered to be
pregnant. Pregnant female mice were sacrificed
by cervical dislocation 50-52 hours after the hCG
injection by flushing oviducts in order to collect
the four-cell embryos. Embryos were flushed
from the dissected oviducts using modified
mouse tubal fluid (mMTF) supplemented with
0.8% (w/v) bovine serum albumin (BSA). Only
embryos at the four-cell stage, having an intact
zona pellucida and being graded as excellent or
good with regard to morphological appearance,
were selected for experiments. After an initial
wash in flushing medium, the embryos were
transferred to potassium simplex optimization
medium (KSOM) for continuous culture a under
mineral oil at 37°C in a humidified atmosphere of
5% CO2 (20). The four-cell embryos were cultured

for 48 h. until the blastocyst stage.

Vitrification procedure

Blastocysts were vitrified by a two-step
procedure using Cryotop (Kitazato Ltd., Tokyo,
Japan) as device as described by Ling et al. 2009
(21). For vitrification, blastocysts were washed in
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base medium (BM) consisted of TCM 199-Hepes
and 20% fetal bovine serum (FBS). Then,
blastocysts were initially equilibrated in
equilibration solution (ES) at room temperature
for 10 minutes. The ES consisted of 7.5% (v/v)
ethylene glycol (EG, Sigma Germany) and 7.5%
(v/v) dimethyl sulfoxide (DMSO, Sigma
Germany) dissolved in BM medium. After initial
shrinkage, the blastocysts regained their original
volume and were transferred to vitrification
solution (VS) within less than 1 minute at room
temperature. The VS consisted of 15% (v/v) EG,
15% (v/v) DMSO, and 0.5 mol/L sucrose (Sigma,
Germany) dissolved in BM medium. Within less
than 60 seconds, blastocysts in minimal VS (<1.0
ul) were placed onto the tip of the Cryotop. The
Cryotop was subsequently plunged vertically
into liquid nitrogen and were stored at least 1
week.

Warming technique

After cryo-storage at least 1 week, the blastocysts
were warmed by using a four-step dilution
procedure with sucrose. The blastocysts with
Cryotop and were dipped into warming solution
containing 1.0 mol/l sucrose dissolved in BM
medium at 37°C. After 1 min equilibration in the
warming solution, the embryos were moved into
diluent solution containing 0.5 mol/l sucrose in
BM medium for 3 min. Subsequently, the
blastocysts were transferred to 0 mol/l sucrose
washing solution 1 (WS1, BM medium) for 5 min,
followed by a final transfer to 0 mol/l sucrose
washing solution 2 (WS2, BM medium) for 5 min
at 37°C. Finally, the blastocysts were washed
with in BM medium. (21)

Assessment of embryo survival

To evaluate the viability of vitrified-warmed
blastocysts, the recovered blastocysts were
cultured in KSOM medium supplemented with
10% synthetic serum under mineral oil at 37°C in
a humidified atmosphere of 5% CO.. We
determined the viability of the warmed embryos
based on visual examination of the integrity of
embryo membrane, zona pellucida, and
normality of the cytoplasm at two hours after
warming. During the in vitro culture, embryo
development was evaluated daily. The rate of
hatched-blastocyst formation was evaluated by
the numbers of late blastocysts to survived
embryos post-vitrification (22).

Experimental design

Experiment 1: Effects of various concentrations of
resveratrol on embryo development: four-cell
embryos were randomly selected and allocated to
culture medium (KSOM) containing either 0 pM
(CT-KSOM), 0.5, 1, 2.5 and 5 pM resveratrol, and
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Table 2 Developmental rate of 4-cell mouse embryo cultured in concentration of resveratrol and blastocyst

vitrification.
No. (%) embryo developmental competency
Conc. G No. of 4-cell i
one e NS Morular  Blastocyst Sul(':’:;red Hatched BL
0 uM Res. Fresh-CT 70 69 (98.57* 69 (98.57) - 46 (65.71)
(CT-KSOM)  Vitrified 69 67 (97.10): 65 (94.20)2b 65 (100)" 41 (59.42)2»
Fresh-CT 70 70 (100)2 70 (100)2 - 51 (72.86)¢
0.5 uM Res.
Vitrified 69 69 (100) 69 (100) 69 (100)2 49 (71.01)¢
- Fresh-CT 70 70 (100) 68 (97.14) - 50 (71.43)
S Vitrified 70 69(98.57¢  68(97.14)* 68 (100)* 46 (65.71)«
Fresh-CT 70 70 (100) 60 (85.71)¢ - 34 (48.57)2>
2.5 uM Res.
Vitrified 71 69(97.18 56 (78.87)4 56 (100)* 25 (35.21)abd

a,b,c,d Means within columns with different superscript differ (P < 0.05 ANOVA)

The present study shows that the pretreatment of
embryos with resveratrol in high survivability of
embryos following cryopreservation. The ability
of embryos to survive cryopreservation has been
used by many as an indicator of embryo quality
and viability. Culture conditions have a major
influence on survival and development of in
vitro-produced embryos following
cryopreservation. In vitro-produced embryos are
more sensitive to cryo-injury than in vivo-
derived embryos (4). It is reported that low level
of resveratrol in culture medium (0.5 pM)
improved the resistance to cryopreservation of
IVP bovine embryo, confirming preliminary
results (15, 17, 23).

In conclusion, these results demonstrate that low
levels resveratrol during in vitro culture improve
developmental competency of mouse embryo,
while indicated by their effective for
development of mouse hatched blastocyst with
enhanced cryotolerance.
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Abstract. The aim of this study was to evaluate the effect of resveratrol, an
antioxidant, supplementation in culture medium (KSOM) and/or vitrification
solution on the development in mouse 4-cell embryo and blastocyst vitrification in
terms of cryotolerance. /n vivo 4-cell embryos were cultured in KSOM medium
containing either 0, 0.5, 1, and 2.5 puM resveratrol for two days until reach the
blastocyst stage. Blastocysts were vitrified by Cryotop method. The survival rates
after warming were no significant difference among all groups (100% survival rate).
Interestingly, hatched blastocyst rate of vitrified embryos cultured in 0.5 pM
resveratrol (74.4%) was significantly higher than that of other vitrified groups (54-
68%, P<0.05). Moreover, culturing vitrified embryos in KSOM media supplemented
with 0.5 uM resveratrol after warming could increase hatched blastocyst rate (74.4%)
to the same level of that of fresh embryo counterpart (74.4%). Supplementation of 0.5
UM resveratrol in either phase; KSOM and vitrification media had positive effect on
survival and hatched rates of mouse blastocyst embryo. Obviously, supplementation
of 0.5 uM resveratrol supplementation in KSOM significantly enhanced (P<0.05) the
rate of embryo developed to the hatched blastocyst stage when compared among all
groups without resveratrol supplementation in KSOM. In conclusion, 0.5 pM
resveratrol supplementation during culture medium was the most suitable for
improving developmental potential of fresh and vitrified mouse embryos, while
indicated beneficial effects of resveratrol supplementation in culture media over
supplementation in vitrification solution by their effective for development of mouse
hatched blastocyst with enhanced cryotolerance.

Keywords: resveratrol, in vitro culture, vitrification, mouse embryo

1. Introduction

Cryopreservation plays a crucial role in embryo transfer technology, which enables transportation
of embryos to distant places, long-term storage, widespread utilization of genetically valuable
animal embryos, and increases the opportunities of pregnancy [1,2]. Cryotop vitrification has been
widely used for the cryopreservation of oocytes and embryos in different species such as bovine
[3,4], porcine [5,6], goat [7,8], mouse [9-11] and human [12-13]. /n vitro embryo culture is a useful
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tool for preimplantation embryonic development study and necessary for the in vitro production
(IVP) of transferable embryos[14]. The preimplantation embryo is highly influenced by external
factors from the in vitro culture conditions [15]. Several studies have reported that manipulating the
gametes and culturing embryos in in vitro conditions can cause the significant oxidative damages
due to excessive reactive oxygen species (ROS) production, resulting in abnormally embryonic
development [ 16-18]. In order to improve the quality of in vitro embryo production by using
antioxidant molecules supplementation that may achieve better performance of vitrification and
reduce oxidative stress during in vitro culture conditions [19[. Resveratrol (3,4",5-trihydroxy-trans-
stilbene), is a polyphenolic phytoalexin produced by several plants in response to injury or, when
the plant is under attack by pathogens such as bacteria or fungi, is a potent anti-apoptotic and
antioxidant properties [20]. In recent years, the beneficial effects of resveratrol on reproductive
system function and vitrification have been widely identified, both oocytes and embryos, resulting
in improved survival and developmental rates in cats [21], pigs [14, 22-24], goats [25], cattle [26-
27, 1] and mouse [28]. For example, supplementing porcine embryo culture media with 0.5 pM
resveratrol had beneficial effects on development competency such as increasing blastocyst
formation rate and improving embryo quality in terms of total cell number in the blastocysts [ 14].
Moreover, supplementation with 2 pM resveratrol in various phases during IVM and
vitrification/warming procedure could improve the resistance to cryoinjury of porcine metaphase
[T (MII) oocytes and reduce apoptotic process [23]. Thus, there are limiting information about the
effects of resveratrol supplementation in culture medium and/or vitrification medium, especially mouse
species. Taken together, this study was to determine whether resveratrol supplementation in culture
medium and/or vitrification solutions could improve in vitro embryo development and cryotolerance.

2. Materials and Methods
2.1. Mouse as an animal model

Female B6D2 F1 hybrid mice at 8-10 weeks were used for sample collections and male
B6D2 F1 hybrid mice at 8-10 weeks were used for mating. The mice were maintained in a
temperature and light controlled, (25°C+1°C, 12 hours light/12 hours dark, with lights on at
6:00 AM) with free access to water and standard food. The Suranaree University of
Technology Ethical Committee approved this study. (approval ID: UI-03131-2559)

2.2. Collection of 4-cell mouse embryo and in vitro culture (1VC)

The female mice were superovulated by an intraperitoneal (IP) injection of 5 IU pregnant mare
serum gonadotropin (PMSG, Intervet, Inc., The Netherlands) followed 48 hours later by 5 U
human chorionic gonadotropin (hCG, Intervet, Inc., The Netherlands). The female mice were
mated with a single male of the same age (8-10 weeks old) and the success of mating was checked
by the presence of a vaginal plug in the female mice. Mice that had vaginal plug were considered
to be pregnant. Pregnant female mice were sacrificed by cervical dislocation 50-52 hours after the
hCG injection. Embryos at 4-stage were flushed from the dissected oviducts using modified mouse
tubal fluid (mMTF) supplemented with 0.8% (w/v) bovine serum albumin (BSA). Only embryos
at the 4-cell stage were selected for further experiments. After an initial wash in flushing medium,
the embryos were transferred to potassium simplex optimization medium (KSOM) for continuous
culture a under mineral oil at 37°C in a humidified atmosphere of 5% CO; [9]. During IVC, 4-cell
embryos were cultured in KSOM media supplemented with various concentrations of resveratrol
as mentioned in the experimental design. The resveratrol was dissolved in dimethyl sulfoxide
(DMSO) and kept at -20°C as a stock (50 mM) until it was added to the medium. Embryo
development was evaluated daily, which Day 0 for 4-cell stage, Day 1 for morula stage, Day 2 for
blastocyst stage, Day 3 for hatching blastocyst stage, and Day 4-5 for hatched blastocyst stage.
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105192 pwrsrcsuamumavn SUTININ R N T TR Y el D7 Y 500308 2 pROECTION AND RELAY. :
203101 - ENGLISHI = Pakd N B i 3 D+ 529309 ELECTRICAL SYSTEM DESIGN 7
525101 - ENGINEERING GWHICSI _ pml e 2 Lo 529317 INSTRUMENTATION SYSTEM DESIGN
531101 - ENGINEERING MATERIALS © -~ & " <% . © 3y 4 #D 529318 . INDUSTRIAL SAFETY . . . . °°
CREDITS EARNED = 18 TOTAL CREDITS !AIINED 36 GPA 1.83 GPAX 1..94 529490 PRE- CDGPER»\TNE EDUCAT'ION
3 THIRD TRIMESTER 2015 ! A Wl CREDITS EARNED =12 TOTN. CREDITS HRNED 158 GPA 1.98 GP#X 209-
102131 . FUNDAMENTAL CHEMISTRY.I = . 4.:€, FIRST TRIMESTER 2018 2 ;
‘102112 - FUNDAMENTAL CHEMISTRY: LABORATORY[ : 1556 ‘520491 " COOPERATIVE EDUCATIONT = " @77 1% e Ee
* 103105 - - CALCULUS IIT SR ] S e, CRED.n's EARNED = 8 - TOTAL CREDITS EARNED 166 GPA o.m:l GPAX: 2, 09-;
103113 | MATHEMATICS IN DAILY UF:-: 2o " 3 A ' 'SECOND TRIMESTER 2018 - SRR
* 203102 -~ ENGLISHII A : e B 202211 THINKING FORDEVELOPMEKT : JonoC
531101 ENGINEERINGMMERMLS s LY ey LIS Tt o 202213 GLOBALIZATION: 3. Upe
: cnenrrs EARNED=1.9 TOTAL cmatms EARNED 51 GPA 245 GPAX = 2.21 202331 ASEAN STUDIES * 200
: FIRST TRIMESTER - 2016 - g £ 523101 | COMPUTER PROGRAMMING T IR AOR LAl
103101 - CALCULUS T 4 Ct.. /529201 - ELECTRICCIRQUITS e S
£203203 . ©. ENGLISH HI i S 529402 ELECTRICAL ENGINEERING P‘ROJECT - R Bt
529200 ELECTRICAL ENGINEERING mmemms CE 529403 . CONTROL SYSTEMS LABORATORY = 1,085
529201 ELECTRIC CIRCUITS 4 #D+ - CREDITS EARNED = 18 TOTAL CREDITS EARNED 180 GPA 173 r.-'mx=2.o';'_-
530201 . - ENGINEERING STATICS _ : 4D+ _ THIRD TRIMESTER 2018 ~ ~  © i P
CREDITS EARNED = 19 TOTAL CREDITS EARNED ss GPA 1,90 GPAX = 1,16 . 202181 " HOLISTIC HEALTH At T S
_ SECOND TRIMESTER 2016 ' ' i 1203401 - CHINESED = . "3 D¥
1032_11 " METHODS OF DIFFERENTIAL' Equmous 8500 523201 ' COMPUTER PROGRAMMING II 2
703204 ENGLISH IV S 3 D+ = 529204 - ENGINEERING ELECTRONICS .~ .~ 0 .- KA :'4 -#_F:
115206 .+ ENGINEERING GRAPHICS Ii 2 A 520414 MATLAB FOR ELECTRICALENGINEERS. ~ . . '3 0 |
529203 CIRCUIT & DEVICES LABORATORY. A e B CREDITS EanuEnﬁ.xa TOTAL CREDITS EARNED . lae GPA 125 Gmxse 202_
529204 . ENGINEERING ELECTRONICS, . 4 @0+ . . SECOND TRIMESTER 2019 - Bty et
-'529206 ' . ELECTROMAGNETIC FIELDS ' 4 #F 529204  ENGINEERING ELECTRONICS - = - PRI e T
529207 DIGITAL LOGIC 3 D+ CREDITS EARNED = TOTAL caznrrs EARNED 135 GPA 0.00 GPAX =2.02
CREDITS EARNED =16 TOTAL CREDITS EARNED 82 GPA 1.63 GPAX = 2.04
; - THIRD TRIMESTER 2016
zuaans ENGLISHY. -+ ¢ 3 D+
525460 - FLUID AND HEAT Ao G s
529202 . CIRCUIT ANALYSIS AND FILTERS : B e b :
1529205 ' ENGINEERING ELECTRONICS uaqmmnv TR
529206 ELECTROMAGNETIC FIELDS : R A B
‘529308 . POWER ELECTRONICS - ; 4 #F -
: CREDITS EARNED = 15 TOTAL CREDITS ammm 97 GPA 1._4_; ‘GPAX =2.01 W
© 70! FIRST TRIMESTER 2017 e R
: 52320_9 * ELECTRICAL MACHINES : 4-1CHE!
" 529300 . . ELECTRICAL INSTRUMENTS ann MEASUREMENTS 4.0k
529305, POWER PLANT AND SUBSTATION i &
. 529306 . ELECTRIC POWER SYSTEM ANALYSIS BN RS
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i
1 | 102111/ FUNDAMENTAL CHEMISTRY | 4 o C 2 8
2 | 102112 |FUNDAMENTAL CHEMISTRY LABORATORY | FEREL 25
3 | 103101 [CALCULUS ' & | 3% 10
4 | 103102 JCALCULUS I N q 2 i 2 8
5 | 103105, CALCULUS I : i " C+ 25 10
6 | 103113 |MATHEMATICS IN DALY LIFE 3 | A 4 12
7 1 1041 13/ MAN AND ENVIRONMENT 3 B 3 9
8 | 105113 |MAN AND TECHNOLOGY 3 | o+ | 25 75
9 202107} USE OF COMPUTER AND INFORMATION 3, C 2 6
10 | 202211, |THINKING FOR DEVELOPMENT 3 y C 2 6
11 | 203102 [ENGLISH I 3 | ¢ 2 6
12 | 203203 Y ENGLISH il : 3 G 2 6
wrdvilnwily malidind 38 mbeia 38, 91
1 523201/ COMPUTER PROGRAMMING || e C+ 2.5 b
2 1 525101, ENGINEERING GRAPHICS | 2 » 3 2 4
3 525206/ ENGINEERING GRAPHICS I 2 pr A q 8
4 | 525460 FLUID AND HEAT 4 / c 2 8
5 529201/ ELECTRIC CIRCUITS q L € ) 2 8
6 | 529203 |CIRCUIT & DEVICES LABORATORY 1.4 € 2 2
7 529205/ ENGINEERING ELECTRONICS LABORATORY 1] C+4 2.5 2.5
| B | 529206 ) ELECTROMAGNETIC FIELDS - q > C+ 2.5 10
._9 529207/ DIGITAL LOGIC 3, D+ 15 4.5 _
10 529208/ POWER ELECTRONICS q C 2 8
11 | 529209 [ELECTRICAL MACHINES B, T+ | 25 10
12 | 529300 ELECTRICAL INSTRUMENTS AND MEASUREMENTS a | o | 25 10
13 | 529301 _|CONTRQL SYSTEMS | 8.4 ¢ 2 8 _
14 | 529302 |MICROCONTROLLERS %y D+ 15 45 |
15 529303/ ELECTRICAL MACHINES LABORATORY | i3 B 3 3
16 529304/ ELECTRICAL MACHINES LABORATORY |l 1 B+ 3.5 3.5




POWER PLANT AND SUBSTATION

17 | 529305, 4, C+ 25 10

18 52930?( HIGH VOLTAGE ENGINEERING 4. C+ 25 10

19 529308/ PROTECTI-ON AND RELAY 4 ; D;w” 1.5 6 R

20 | 5293 15/ PROCESS INSTRUMENTATIOI\.JH q 7 _. C 2 8

21 529316/ METROLOGY 4/__ C+ 5 10

22 52931?/_ INSTRUMENTATION SYSTEM DESIGNA_‘ N a . G 2 8 B

23 529318/ INDUSTRIAL SAFETY 4 P C+ 2.5 10

24 529403/ CONTROL SYSTEMS LABORATORY 1 B 3 3 K

25 | 531101 1 ENGINEERING MATERIALS a C 2 8
wadvnawry sallldnds :r:{ wiaefin 77 172
uuviqein 115 263
GAPX 2.29
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SURANAREE UNIVERSITY OF TECHNOLO(‘Y
Nakhon Ratchasnma, Thailand .
TRANSCRIPT OF RECORDS

v%f

>

NAME = Miss MALI MAKPOON STUDENTID  B5817504
UWHEIUEE uinwu ; IDENTIFICATION NUMBER 13097 00172932
BIRTHDATE  JUNE 10, 1996 NATIONALITY THAI
BIRTHPLACE NAKHON RATCHASIMA, THAILAND . DATE OF ADMISSION JULY 13, 2015
PREVIOUS CERTIFICATES M.6 / MARCH 25, 2015 DATE OF GRADUATION
INSTITUTE OF ENGINEERING SCHOOL OF ELECTRICAL ENGINEERING
DEGREE CONFERRED (n1m7donnw) (nu1'lnn)
FIRST TRIMESTER 2015 SECOND TRIMESTER 2017
103101 CALCULUS T 4 #D+ 202212 MAN AND CULTURE 3 D+
104113 MAN AND ENVIRONMENT i 8 529301 CONTROL SYSTEMS 4.C
105101 PHYSICS I 4 D+ 529302 MICROCONTROLLERS 3 D+
105113 MAN AND TECHNOLOGY 3 Cc+ 529303 ELECTRICAL MACHINES LABORATORY I 1 B
105191 PHYSICS LABORATORY I 1 C+ 529307 HIGH VOLTAGE ENGINEERING 4 C+
202107 USE OF COMPUTER AND INFORMATION 3 g i 529316 METROLOGY : s 4 C+
CREDITS EARNED = 18 TOTAL CREDITS EARNED 18 GPA 2,06 GPAX = 2.06 CREDITS EARNED = 19 TOTAL CREDITS EARNED 136 GPA 2.11 GPAX = 2,05
| : SECOND TRIMESTER 2015 THIRD TRIMESTER 2017
03102 CALCULUS 11 4:5C 529208 POWER ELECTRONICS 4 C
5102 PHYSICS 11 1 C+ 529304 ELECTRICAL MACHINES LABORATORY I1 1 B+
105192 PHYSICS LABORATORY I 1 C+ 529308 PROTECTION AND RELAY 4 D+
203101 ENGLISH [ 3 D+ 529309 ELECTRICAL SYSTEM DESIGN 4 D+
525101  ENGINEERING GRAPHICS I 2 C 529317 INSTRUMENTATION SYSTEM DESIGN 4 C -
531101 ENGINEERING MATERIALS 4 #0 529318 INDUSTRIAL SAFETY 4 C+
CREDITS EARNED = 18 TOTAL CREDITS EARNED 36 GPA 1.83 GPAX = 1,94 529490 PRE-COOPERATIVE EDUCATION 1575
THIRD TRIMESTER 2015 CREDITS EARNED = 22 TOTAL CREDITS FARNED 158 GPA 1.08 GPAX = 2,09
102111 FUNDAMENTAL CHEMISTRY I 1 C FIRST TRIMESTER 2018
102112 FUNDAMENTAL CHEMISTRY LABORATORY I 1 C+ ;520491 COOPERATIVE EDUCATION § 8 s
103105 CALCULUS 11T \ 4. C+ ' CREDITS EARNED = 8  TOTAL CREDITS EARNED 166 GPA 0.00 GPAX = 2,09
103113 MATHEMATICS IN DAILY LIFE / 3 A SECOND TRIMESTER 2018
203102 ENGLISH 11 e L B o 202211 THINKING FOR DEVELOPMENT 3 0C
531101 ENGINEERING MATERIALS 4 ¢ 202213 GLOBALIZATION : 3D
CREDITS EARNED = 19 TOTAL CREDITS EARNED 51 GPA 245 GPAX = 2.21 202331 ASEAN STUDIES 4 :.C
FIRST TRIMESTER 2016 523101 COMPUTER PROGRAMMING 1 2.0
103101 CALCULUS I 4 C+ 529201 ELECTRIC CIRCUITS R o
203203 ENGLISH 1T 3 3 C 529402 ELECTRICAL ENGINEERING PROJECT < e
529200 ELECTRICAL ENGINEERING MATHEMATICS 4 C 529403 CONTROL SYSTEMS LABORATORY 158
529201 ELECTRIC CIRCUITS 4 a0+ CREDITS EARNED = 18 TOTAL CREDITS EARNED 180 GPA 1.73 GPAX = 2.07
530201 ENGINEERING STATICS 4 D+ THIRD TRIMESTER 2018
CREDITS EARNED = 19 TOTAL CREDITS EARNED 66 GPA 1.90 GPAX = 2,16 202181 HOLISTIC HEALTH 2 C+
SECOND TRIMESTER 2016 203401 CHINESE I 3 D+
103211 METHODS OF DIFFERENTIAL EQUATIONS 3 c+ 523201 COMPUTER PROGRAMMING 1T 2
203204 ENGLISH IV 3 D+ 529204 ENGINEERING ELECTRONICS 4  #F
15206 ENGINEERING GRAPHICS 11 2 A 529414 MATLAB FOR ELECTRICAL ENGINEERS 310
529203 CIRCUIT & DEVICES LABORATORY s Y = CREDITS EARNED = 10 TOTAL CREDITS EARNED 186 GPA 1.25 GPAX = 2,02
520204 ENGINEERING ELECTRONICS 4 . D+ SECOND TRIMESTER 2019 d
529206 ELECTROMAGNETIC FIELDS 4 #F 520204 ENGINEERING ELECTRONICS 4 F
529207 DIGITAL LOGIC 3 D+ CREDITS EARNED = TOTAL CREDITS EARNED 186 GPA 0.00 GPAX = 2.02
CREDITS EARNED = 16 TOTAL CREDITS EARNED 82 GPA 1.63 GPAX = 2.04
THIRD TRIMESTER 2016
203305 ENGLISH V 3 D+
525460 FLUID AND HEAT 4. C
529202 CIRCUIT ANALYSIS AND FILTERS 3. D
529205 ENGINEERING ELECTRONICS LABORATORY 1 Cc+ Z
529206 ELECTROMAGNETIC FIELDS 1 C+

529208 POWER ELECTRONICS 4 AF
CREDITS EARNED = 15 TOTAL CREDITS EARNED = 97 GPA 1,47 GPAX = 2,01
FIRST TRIMESTER 2017

529209 ELECTRICAL MACHINES 4-:.Ct
529300 ELECTRICAL INSTRUMENTS AND MEhSUIlEMENTS 4. C+
529305 POWER PLANT AND SUBSTATION 4 C+
529306 ELECTRIC POWER SYSTEM ANALYSIS 4" D¢

529315 PROCESS INSTRUMENTATION 4G
CREDITS EARNED = 20 TOTAL CREDITS EARNED 117 GPA 2.20 GPAX = 2.04
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YDIDNNSTHATLATOINY WAZNNT
AAs1Eina (Sensory Evaluation and

analysis)




8.2 WHUN1TUIZILIUN Eiﬂ'liL%qu%:

UftRnslutuEeu wagland/Ugm
AABNINITNAaBIUBNTULTHY

f HANTTEUS ASn1sUszdiu dUanvin | dedluvas
Useiiiu A15UsZLAY
1 A laly Uszdiuannisaaudaliey wagnis 2 20%
AANE Y aaunian
2 | mavszgnaenuilu | Ussiliuannaugnaedluduneuuas 3-12 50%
MANSUHUR BM3lumsugua
3 ANSIATIZN/NNS Y5z duaInNNISUNEUDLAYNIT 3-12 30%
untUeyu 2AUTIIHNANTNAADINIIIN




9. HANTSL3BUIVRINANGAT (Program Learning Outcome: PLO)
PLO1: USuldmnudsuinermans lnvumans wasmalulagomslunmsimunens uagnisuseneuemsdwiuggels wasannsauiuldiients

WAUNAAA N DIMITIaZLATDIRALE S UNITI el

WAUINISNIS
\3eu3ves PLO
(SPLOs)

& = v £ w¥y 2, "
\WenMdleudes “3” uaz 1R

yinwe (Skills)

wnAf (Attitude)

PLO1: (SPLOs:1)

a as

gsunendnmsiaruinsemsdmiuggedelaeily uaze
gaieniUgmannin AUANNABINNINEN M 81581
Judu domssels uazeluiendnnisussyndliingauiis

LLsiaLa%uﬁw%’um'ﬂhzﬂa'uaflm‘jLﬁaﬁqﬁalﬁathﬂﬁad

uNeMTHar IngAURNLALETY
gsimuzauiulnvuINTUeIRge
Jonquauamund uagigaieniiUom

AUAN UavaninsndneImsdmiurge

Tousangulaegamangay

WlenuanURvewEnTeIvMg uarAIy
ARININAIUNFURUSTUgUN WY

a4938
U

PLO1: (SPLOs:2)

P L

annsaUsgnausmsuaiATesnNdmiuggeitlaegng
gnsidsuuiuguaeg Anudiladinemansamns

wazlayuInIg

AN1N50USENBUDMISHAZLATDIRAY
dwiuggeivlnedrgnauanume

UsznauamisuasiaIsnulagnaas
AIUNaNITINITHaL I SUAURINe LY
NnFuslna

PLO1: (SPLOs:3)

ﬁLLmﬁmmwmﬂu@anau NSNS HRAIUINER N N8I
= d‘ q' ] o at CJ at L2 s v
wsaLAsaRNdMIUggeTe Nenduninug aradnlanu

INYFENEANTOINNS warlnwuIng

ANUNTONRUINARA U DM ULAY
Lﬂ‘%@qﬁm‘fm%'uQ’Qﬁﬂmumwﬁaami
Y9I USINA UALQNABIMUNANINEN
AansaLarlavuINig

ansalevinweuarANInY
Ineenans walulag wagnisusenau
) W ar = (-1 cﬁ’
amsdmiugacivieiduuguly
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10. WHUAKEAINITNTZAIBANTURAYIUNINTFIUNANITIBUFIINNANEATE 318797 (Curriculum mapping)

HANTIEEUINTTLFYRTIEIN

Uiuldanuiumaluladfanmlunsuifnu msudledymludwtademswdaluszuuinunsdunidla

PLO1: (SPLOs:1)

PLO1: (SPLOs:2)

PLO1: (SPLOs:3)

gauenanmslnvunmsemsdmiuggede
Toenly uazdgeloiilgmaunin Ay
AnusBINIndsu a1somsid iy de
ALl uageduevannsUssendld
TpRuiuudaaiudmiumsuszneue s
a wow M v
wiergeiglaatgneias

ansaUsznauomsuaziaTesndmiuggede
fatiegndpsuuiugiuayg anudiladu
Wemaniems uaglavuing

fuwdernududuszneunmslunmaiann
nAnfusioIviewesiudmiulasly 9
91fANNy Mmuhlamuinemanienms
waglnvuinig

Action verb

Explain

Apply

Apply

Bloom’s Taxonomy

Understand

Understand & Apply

Understand & Apply

Tn¥uIN199 M5 UazenANg
AUDIMITUA AN WM TUL
e

MIUTENBUDIVNTUALLASBIAY
dmsunaais
hLTICTH

L &

MIBBNUUUKAYNIHALHER e
e wmsdmiugaeiy
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11. nsinuazUsfiunanisanen

Waunsnsiseuves | susuufanssunisasuLaznTieug AonsUszIEiu

PLO (SPLOs) (Teaching and Learning Activities) | (Assessment Method)
PLO1: (SPLOs:1) 1) nsiseuslaglditnmaussens NNSAOUTDLTLY LAYNIT
aduenanNMslATUINTg (Lecture-based Learning) aauunilanluusiag
pnsdwmiuigeislagyhly | 2) maSeuslagldtgm 3167397
LLaxﬁ“’qﬁUﬁﬁﬂme@mw (Problem-based Learning)
AUAUADINTTWAIIU 3) M3iEuFIINYsEaun1snl
ansensisndu dems (Experience-based Lerning)

3¥ LALaSUIENANNIT
UszenaldingRuiiausaeasy
dmsunsUsznouemsidie
Hasiliagregnaes

PLO1: (SPLOs:2) nsissulaglynsinu U nsUseiliuanNsuua
ansaUsenauemsuas | (Practice-based learning) Taeivouivnvaaiion
irseshudmiulgeitldode \Renfumsufuangnses
gnasuuiiugiumng A PNFUENYLY Uag
wWhladAnermansems ONABIMUNANNITNN
waglnuInis MEEAnTomMIS

PLO1: (SPLOs:3) nsiseuslagussens mRnlilgm | msueunnsau/lang/
fiwwAnad (Problem-based Learning) N3N uwiUszdiunaannsvin
AUsznaunslunsiam UfUs TAsaau vionan e
WANAsTe VT LATEARN Minulel

dwisurgely Nonduaug
AN laswInemans
9115 wazlavuINIg

12. nsUsuiliupazyTuUTaNIsANliuNIsueInangns
1) nangaseiisnsussiiunsaiiunsvemangns il

luusiazdy (SPLOs) asiimsvsaiiunnuanusovesgFouludurounih enii neudunsiln
UjuRn1susenauams (SPLOs:2) aeiimsusziliuingifeusiniiug arandlaludy spLOs:1
waznaunsEnauinueauludusenaunis (SPLOs:3) asiimaussilivingiSeuiivinuely
nsufuReludy spLOs:2 wielal wnflarwannsaliifswe sziiniseusutu SPLOs:1
uag SPLOs:2 Wiinfsanizides Welddldfunisevsuamsoimuinuaiunsaludy
SPLOs:3 ¢ fiadlnsWaunuiuusanszuaunsitldannsailigidr funiseusuussay
Kadu3e wnseilaethnansUssdivluusazdy (SPLOS) Tuusuussdedes iuteinu uas
wilvdaRanan dmiugudaly
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2) vangmsagdimsianuulginszuIumsinniseusu fail
mMswAUSUUTIAsEUIuMsTllansaimumtansany PLOs fifwiun sznszyinlag
= | T V] ] ] - i ] & & 2

nsUszdiunmsasulaedidniuniseusuluwdasiu Tu 9 Ussiau laun mslvdoyailesiu
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Juddgy Wenluenansuardausenaumsasuy A wLarUTINNYesUNEauNDUNINY
nsbideyadoundu nstanazdsuiliuna lngaziimanisuseidiuia 9 Usznu lusuly
Josoy w@sudawiu wazunledelanan dwiugudaly
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