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Suitable feed formulation for newly hatched bigfin reef squid

(Sepioteuthis lessoniana)

Natthawut Chanlek", Jirapan Satjarak’, Yuzuru lkeda’, Nutt Nuntapongz, Karun Thongprajukaevvl1

Abstract

The bigfin reef squid (Sepioteuthis lessoniana) is one of the cephalopods with potential for
aquaculture and is an important fisheries resource. However, there is currently no suitable diet formulated for
rearing juvenile bigfin reef squid. Therefore, this study aims to develop an appropriate moist diet for newly
hatched bigfin reef squid. A completely randomized design was employed with triplicate groups of 8-day-old
juvenile squids. Initial screenings were conducted using an in vitro digestibility method to evaluate eight moist
diet formulations: meats from Indian mackerel (IM), striped catfish (SC), trash fish (TF), whiteleg shrimp (WS),
Indian mackerel and striped catfish (1: 1 w/w, IS), Indian mackerel and trash fish (1: 1 w/w, IT), striped catfish
and trash fish (1: 1 w/w, ST), and Indian mackerel, striped catfish, and trash fish (1: 1: 1 w/w/w, IST). The
preliminary screening showed that the IM, WS, IT, and IST diets had the highest protein digestibility (P < 0.05).
When the formulated diets were used to feed 8-day-old juveniles bigfin reef squid (initial weight 39.0 + 0.1
mg), the experiment was conducted in triplicate for 2 weeks. Juveniles fed the IST diet showed significantly
higher final body weight, weight gain, average daily gain, specific growth rate, protein efficiency ratio, and
proteinase-specific activity compared to the other diets (P < 0.05), along with a notably lower feed conversion
ratio. Feed intake and survival rate did not differ significantly across the diets (P > 0.05). These findings suggest

that developing a formulated artificial diet can improve growth and feed efficiency in juvenile bigfin reef squid.

Keywords: Digestive enzyme, Feed ingredient, /n vitro digestibility, Artificial diet
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Evaluation of Potassium Permanganate (KMnO,) Adsorption Efficiency Using Cellulose

Derived from Sea Purslane and Water Hyacinth

Sutida Masakul!, Fahana Nualprasertsukl, and Jintana Salaenoi'*

Abstract

Chemical and dye contamination in water sources is a serious issue that affects environmental quality
and ecosystems. This research aims to add value to invasive weeds by using water hyacinth (Eichhormia
crassipes), a rapidly spreading aquatic plant that causes problems in freshwater sources, and sea purslane
(Sesuvium portulacastrum), a salt-tolerant mangrove plant that thrives in diverse environments. Cellulose was
extracted from both species and developed into a biosorbent for the treatment of potassium permanganate
(KMnQ,) dye in synthetic wastewater. The study found that sea purslane yielded an average of 15.96% cellulose,
while water hyacinth yielded 32.44%. The extracted cellulose appeared as fine pale yellow fibers. The optimal
adsorption conditions were an equilibrium time of 12 hours, an adsorbent dosage of 1.0 ¢, and a pH of 7,
achieving up to 99% adsorption efficiency. The dye concentration significantly influenced the adsorption,
whereas temperature and salinity showed no significant effects (p>0.05). The adsorption process followed the
Langmuir isotherm, indicating monolayer adsorption behavior. These findings demonstrate the potential of both
plant species to be developed into efficient, eco-friendly biosorbents suitable for application in a variety of

environmental conditions.

Keywords: Adsorption, Potassium permanganate, Cellulose, Isotherm
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The Effect of Selenium (Se) Supplementation on the Bioactive Compounds and

Antioxidant Activity in Red Cabbage Microgreens

Aye Darli Theint', Nutthachai Pongprasertz’a, Chalermchai Wongs-Aree”’, Panida Boonyaritthongchai® and

Varit Srilaongz'3 "

Abstract

This study aimed to evaluate the effect of selenium (Se) supplementation on the bioactive
compounds and antioxidant activity in red cabbage microgreens. The microgreens were cultivated for 14
days under controlled conditions (23 + 1°C; 86 + 5% relative humidity; 16-hour light/8-hour dark
photoperiod; light intensity of 60 umol m™s™ using white light) with or without selenium (0 (control) and 10
mg/L as sodium selenate). Hypocotyl length, color, and chemical parameters were evaluated every two
days during the preharvest period, while selenium content and biomass yield were assessed on the harvest
day. Selenium treatment promoted hypocotyl elongation of the microgreens. Selenium content significantly
increased in the treated microgreens (6.12 mg/kg) compared with the control treatment. Notably,
microgreens treated with selenium showed significant increases in phenolic compounds, flavonoids,
ascorbic acid, and anthocyanins, along with enhanced antioxidant activity. These findings suggest that
selenium supplementation can enhance the nutritional quality and antioxidant potential of red cabbage

microgreens without adversely affecting their physical or chemical properties.

Keywords: selenium, red cabbage, bioactive compounds, antioxidants
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Phytochemical Screening of Thespesia populneoides (Roxb.) Kostel

Pornpaiboon kulkhen', Patamaporn Umnahanant?, and Jintana Salaenoi'”

Abstract

Thespesia populneoides (Roxb.) Kostel is a small tree commonly found in tropical coastal areas and
along rivers and canals influenced by brackish water. The aim of this study was to find ways to increase the
value of this non-economically valuable plant by studying its anatomical characteristics, inorganic constituents
and phytochemicals. The results revealed that the leaves, branches and mature fruits of this tree showed the
highest accumulation of phytochemicals because the tissue structure is complete, resulting in high quality
extracts. The amounts of inorganic substances (ash) in the leaves, fresh fruits, dried fruits and branches were
4.18+0.59, 1.15+0.17, 5.96+0.74 and 3.48+0.49%, respectively, indicating that the amount is within the criteria
for developing medicinal uses. The efficiency of solvents in extracting phytochemicals revealed that ethanol is
a solvent that provides better extraction results than distilled water and hexane. It can extract alkaloids,
flavonoids, anthraquinones, saponins and tannins efficiently. The study indicates the potential of Thespesia
populneoides to be developed as a medicinal plant and provide basic information for further development of

mangrove plant products.

Keywords: Thespesia populneoides, Phytochemical Screening, mangrove plants, herb
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Protein replacement of soybean meal by feed substrate waste from mealworms

(Tenebrio molitor) rearing in diet of Nile tilapia (Oreochromis niloticus)

Suthida Boonthong', Karun Thongprajukaew?, Waraporn Hahor” and Nutt Nuntapong4

Abstract

Mealworm (Tenebrio molitor) rearing leads to a significant amount of feed substrate waste (FSW).
These FSW are popularly used as fertilizers, biochar, and have been applied as ingredients in some
terrestrial animal feed. However, the application of FSW as aquatic animal feed has not been reported.
Thus, the purpose of this study was to assess the growth performance, feed efficiency, digestive enzyme
activities, hematological parameters, whole-body composition, and muscle quality of Nile tilapia
(Oreochromis niloticus) fed diets which replaced protein from soybean meal with FSW (30.6% protein) at
five levels: 0 (OFSW), 20 (20FSW), 40 (40FSW), 60 (60FSW), and 80 (80FSW) for an eight-week period under
a completely randomized design. According to the results, the growth rates of fish fed 20FSW were higher
than those at other replacement levels but were not significantly different from the control (P > 0.05),
while feed utilization efficiency was also higher than that of fish fed other FSW-containing feeds. In terms
of digestive enzyme activity, whole-body composition, and muscle quality, there were not a significant
difference between all treatment and the control fish. Hematological investigation showed that fish fed
80FSW had lower hematocrit and hemoglobin values. Therefore, the FSW from mealworm rearing has the

potential to be used as a protein source to replace soybean meal in the diet of Nile tilapia.

Keywords: Feed ingredient, Alternative ingredient, Mealworm, Aquafeed
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Study on the appropriate proportion of fish condensate and fish oil from

fishmeal factories for the growth of butter catfish (Ompok bimaculatus)

Thanapon Yooyen"', Thaweedet Chainapong2 and Jamjun Pechsiri’

Abstract

This study aimed to evaluate the effects of incorporating fishmeal factory by-products specifically fish
condensate and fish oil as dietary supplements in the feed formulation for butter catfish (Ompok bimaculatus)
under a plastic tank aquaculture system. The experiment was divided into four groups: a control group and
three treatment groups supplemented with different proportions of fish condensate and fish oil. The trial lasted
150 days, during which data were collected on average body weight, water quality parameters, survival rate,
specific growth rate (SGR), average daily gain (ADG), and feed conversion ratio (FCR). The results demonstrated
that fish fed diets supplemented with fish condensate and fish oil exhibited significantly higher growth rates,
final body weight, SGR, and ADG compared to the control group (P < 0.05). Notably, the T3 group showed the
best performance, with an ADG of 0.27 + 0.014 g¢/day and an SGR of 1.567 + 0.039%/day, while also recording
the lowest FCR (1.55 + 0.03). No statistically significant differences were observed in survival rates among groups
(P > 0.05). Nutritional analysis of the diets indicated that the addition of fish condensate and fish oil increased
the protein and energy content, with the T3 group showing the highest protein level (26.23 ¢/100g). Moreover,
effective water quality management was identified as a crucial factor for fish survival. Overall, the findings
suggest that supplementing diets with fish condensate and fish oil at a 50:50 ratio is optimal for promoting the

growth performance of O. bimaculatus reared in plastic tanks.

Keywords: Fish condensate, fish oil, Ompok bimaculatus, growth performance, FCR, SGR

115058931 IEAUN A337 36 UswanT 2568
The 36" National Thaksin University Conference (TSUCON 2025)



4 o £ a o a ' a
ausiunsinEuLaraVsiuayyadassvesansaiavetulusaumnminvesnugnly

&’ i 1
WunwazUgnanes vasuszmalne

a o 2 = 3%

3nadl wenwy’ AvESnY seensyNa’ Juiiun AsAVENate” @131 Wiyaandivd” warnaniviy Aiae

UNANLD

o

nsAnw i ingUszasAiitoUssilugrsdunissniauuazgrsiueyyadassvesasanaveulusiuain
I r.-J v W o Yo 9 = ° o =
wismenivgnluanudwmianenianyTueenvessemealve aun seees Junys wagasn laevinisadalusiu

sagansazateUilines Tris-HCL wagdinseisusuulusiunieinaiin SDS-PAGE gnsitun1sdniaudseiiiuain

Y v

Anuansatunsdudinsninlunineenlenluwaduualasnia RAW 264.7 fignnsedudiglalnwedusnaislsa

q

dugisieyyadaseUsziliumeisn1sidneyya DPPH mnuaunsalumidag uazanuansalunisialans

5%
o

HanIsnnaeIkandbiliuItasadaveulusiuanminsimeunndegeligniniadinwludnvasiduiuany

Wutu arsadnarnunitiiivaindwminasiauansgnilunisdudalunineenled gnididneyya DPPH

'
= LY 1

warAMaInIalun1IAglageafian vugiidiegindwinsseesaniauauisatunishanlanslaniige

9 9

o o
IS < g

KA AN IRlILI I rERnnzUgniiBnSwasenninistinmeesansaiaveulusiu uasatvayunissvendld

asadalusauanminsmeududiunanlundnsasiomsileitunselnvundylusuiem

AdnATy : 9w asadaveulusiu qrsaueyyadaTe rIAUNNTENEY widunzUgn

L nedvnduedl angdvenmans umIne1deysw, vays, 20131
2 faAdoialuladlusilofinadmuni nquidumunasmandutazuinnssuems, guiugimnssuuazmeluladfinmuned,
Unusi, 12120

? 593MMans19158, NeAvFuall AyIngImans i Ine1duyIn, vays, 20131

! Department of Biochemistry, Faculty of Science, Burapha University, Chonburi 20131

2Functional Proteomics Technology Laboratory, National Center for Genetic Engineering and Biotechnology, National
Science and Technology Development Agency, Pathum Thani, 12120

® Associate Professor, Department of Biochemistry, Faculty of Science, Burapha University, Chonburi 20131

*Corresponding Author: E-mail : klaokwan@buu.ac.th

119Uy AN T5EAUYIA ATaN 36 Usvand 2568
The 36" National Thaksin University Conference (TSUCON 2025)



32

Anti-Inflammatory and Antioxidant Activities of Crude Protein Extracts from

Etlingera pavieana Rhizomes Grown in Different Cultivation Sites of Thailand

Jongkonnee Padungkasem®, Sittiruk Roytrakulz, Janthima Jaresitthikunchai?, Sawanya Charoenlappani2 and

Klaokwan Srisook®
Abstract

This study aimed to investigate the anti-inflammatory and antioxidant activities of crude protein
extracts derived from Etlingera pavieana rhizomes cultivated in three eastern provinces of Thailand:
Rayong, Chanthaburi, and Trat. Crude protein extraction was carried out using Tris-HCl buffer, and protein
profiles were evaluated by SDS-PAGE. Anti-inflammatory activity was assessed via nitric oxide (NO) inhibition
in LPS-stimulated RAW 264.7 macrophages, while antioxidant activities were measured using DPPH radical
scavenging, reducing power, and metal chelating assays. The results demonstrated that all crude protein
extracts exhibited dose-dependent biological activities without significant cytotoxicity. The extract from
Trat showed the highest NO inhibition, DPPH scavenging activity, and reducing power, while the Rayong
sample exhibited the strongest metal chelation. The findings indicate that cultivation site influences the
bioactivity of crude protein extracts, highlighting the potential application of Etlingera pavieana rhizome

proteins as functional ingredients in food or nutraceutical products.

Keywords: Etlingera pavieana, crude protein extract, antioxidant activity, anti-inflammatory activity,

cultivation site
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Extraction of Active Compounds from Durian Peel and Its Application in Sweet Corn

Flavored Instant Drink Products

Chalisa Lertwisutthikul!, Nutkamol Sriram?

Abstract

This study aimed to apply extracts from Monthong durian peel in the development of an instant
corn-flavored powdered drink, and to examine the chemical, physical, and biological properties of the
resulting product. The durian peels were collected from both young fruits (70-99 days old) and mature fruits
(100-120 days old), then extracted by pressure boiling for one hour. The material was coarsely blended,
dried using a drum drier, ground with a stainless steel grinder, and sieved twice through an 80-mesh screen.
The extraction yielded 235 grams (3.78%) of powder from 6,000 grams of young peel and 500 grams (5.10%)
from 8,666 grams of mature peel. Due to the higher yield, mature durian peel powder was selected for
further analysis, including free moisture content, total moisture, color value, pH level, basic chemical
composition, and bioactive compounds such as total phenolic content, total flavonoids, and antioxidant
activity. The powder was used to formulate three powdered drink recipes. The results showed that both
young and mature peel powders had similar physical properties. The mature peel powder was high in
carbohydrates, moderate in protein, very low in fat, and contained essential minerals that enhanced
nutritional value. It also provided appropriate energy levels and demonstrated good bioactive properties.
Sensory evaluation using a 9-point hedonic scale by 20 consumers indicated that Formula 3, which included

oat, received the highest overall acceptance in all sensory aspects.

Keywords: Monthong durian peel, instant powdered drink, bioactive compounds, sweet comn.
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Coconut coir waste fiber: An effective filler for enhancing properties of starch-based

bioplastics

Saichon Tankaew ', Benjamat Phonsing' and Kaewta Kaevvtatipl*

Abstract

This research focuses on the preparation of starch-based bioplastics due to their several
advantages: affordability, renewability, non-toxicity, and biodegradability. However, starch-based
bioplastics exhibit certain limitations that significantly affect their application, particularly their sensitivity
to water. To address this issue, this study uses coconut coir waste fiber (CW) as a filler to improve the
properties of starch-based bioplastics. The CW content was varied at 0, 2, 4, 6, 8, and 10 wt% and formed
using a compression molding machine. The results showed that starch-based bioplastics with CW at 10
wt% demonstrated the lowest values for mass loss in water (11.40%) and swing ratio (55.89%), as well as
the highest water contact angle (117.92°). Additionally, it was found that the crystallinity of starch-based
bioplastics tended to decrease with increasing CW content, indicating the fiber's effectiveness in reducing
the formation of new crystals (retrogradation) during storage. Therefore, the conclude that coconut coir
fiber is an efficient filler that can reduce sensitivity to water while enhancing the stability of starch-based

bioplastics due to the strong interaction between starch and coconut coir fiber.

Keywords: Cassava starch, Coconut coir waste fiber, starch-based bioplastics
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Phase Inversion of Solvent-Removal Bioplastic-Based In-Situ Matrices Loading

Moxifloxacin HCl for Periodontitis Treatment

Warakon Thammasut', Wantanwa Krongrawa’, Catleya Rojviriya® and Thawatchai Phaechamud >

Abstract

Cellulose acetate butyrate (CAB) is a biodegradable cellulose ester bioplastic produced from
plentiful natural plant-based resources. This study focuses on the development of solvent removal in-situ
matrices (ISMs) incorporating bioplastic such as CAB and saturated fatty acid like palmitic acid (PAL) as
matrix-forming agents for localized periodontal drug delivery. The objective is to investigate the effects of
combination of these two substances on viscosity, rheological behavior, phase inversion, matrix formation,
drug release, structural characteristics, and the antimicrobial efficacy of moxifloxacin (Mx)-loaded ISMs.
Drug release was evaluated in phosphate-buffered saline at pH 6.8, with release kinetics analyzed using
mathematical modeling. Matrix structures were characterized using scanning electron microscopy (SEM)
and X-ray tomographic microscopy (XTM). Antimicrobial activity was assessed over 14 days against
Staphylococcus aureus, Candida albicans, and Porphyromonas gingivalis using an agar diffusion assay. The
prepared formulations enabled to transform from transparent solution into gel and matrix mass owing to
induction with agueous medium. CAB-dominant ISMs formed dense matrices with sustained drug release,
whereas PAL-dominant ISMs underwent rapid phase inversion and exhibited greater porosity. In PAL-
dominant formulations, ISMs prepared with N-methyl-2-pyrrolidone produced more porous matrices
compared to those prepared with dimethyl sulfoxide, thereby enhancing drug diffusion in later stages. The
combination of CAB and PAL resulted in ISMs with optimized injectability, controlled phase inversion, and
prolonged drug release. Antimicrobial studies confirmed sustained activity, with CAB-dominant
formulations maintaining efficacy for the full 14-day period. Overall, this bioplastic-based ISMs present a
promising platform for sustained periodontal drug delivery for periodontal treatment, where solvent

selection plays a critical role in modulating matrix porosity and antimicrobial performance.

Keywords: Bioplastic, Matrices, Phase inversion, Solvent removal, Periodontitis, Moxifloxacin
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Formulation development of anti-acne serum containing Terminalia bellirica extract

using microemulsion systems

1* .. 2 . 2 3
Prapaporn Boonme" , Onrawadee Siriburanakan®, Arisa Promtep” and Duangkhae Maneenuan

Abstract

Anti-acne cosmetics containing an herbal extract as an active ingredient are products gaining
attention from consumers. This study aimed to develop serums containing Terminalia bellirica extract in
microemulsion form. Pseudoternary phase diagrams were constructed to find microemulsion regions of
two systems consisting of isopropyl myristate as oil phase, 1:1 mixture of water and propylene glycol as
aqueous phase, and 1:1 or 2:1 mixture of Tween-80 and Span-80 as surfactants. Four points in the
microemulsion region of each system were selected. Two different concentrations of Terminalia bellirica
extract were mixed by replacing the water in the systems with the aqueous Terminalia bellirica extract
solution. Physical properties and stability when stored under an accelerated condition and a normal
condition for 8 weeks were characterized. Inhibitory activity against Staphylococcus aureus was also
investigated. The results showed that all obtained serums were clear yellow liquids. Their pH values were
in the acceptable range for skin-care cosmetics. They exhibited Newtonian flow and their viscosity values
were related to the components. No changes in physical properties were found after storage for stability
study when compared to the initial ones. The selected formulations for studying the antibacterial activity

showed inhibition zones which were in relationship with the concentrations of Terminalia bellirica extract.

Keywords: Anti-acne, Microemulsion, Terminalia bellirica, Staphylococcus aureus

115058931 IEAUN A337 36 UswanT 2568
The 36" National Thaksin University Conference (TSUCON 2025)



nsiuUsEANSAINNISIuaYLadase wazn1sAuLuASeveasainaInUaandinndqY

o A 4 & o/ a I3
wunili@eslosesu-tawasauiialansanlan
nududl Wyad' asdng dadned uazaste dunslye’

UNANED
Qd'd 1 1

anulwsduninenssssumaniinauanouywdlunainnaieiiu lneflunumdAglunissnw

9 9

sa uagguaguam Juudeninatulutanuionimanisinuasegrwmiaigauluieasdfgms

Fananw usiagslsinn arsadnayulnsilasiadiddiresaiosnonas uazainudou iosandy

(% [
v v = 1 a 1 a v A

a138un3d Audaendenisinlurindundedue waserslilduszdaniamiviniians vuideidnig
= D A 3 su  a ¢ & W ¢ A & A = v
donlduuniifevletesu-taweinuidalensenlediuianlaadideaniluinsdedwindon uag
Unonsiesiedlddn dlassadniadosuaznylansendadiuiuiin sensuanauivaisainainiden
o J o a v ey  a ¢ Y '$% a EY)

apn NUuIEsHERSalauigaliendnuaimewatia XRD wag FT-IR Inganunsadudunisnay
fuvesasefiunig uazansanaluianaeulndn Wolwmegaunsdtueuyadasy DPPH naulagyed
imnudeunuineeulndnarsadiadendenn awnsadiueyyadassle 80.11 uag 77.01% uaziile
nageUNIINURUATSEnUINANlndna saindeniianlinunisiaiyveste wagnaanliauien
Wunsasgites 1 laladl wansbiiuintaneeulndnansainiiondnaiivszdnsnmgslunisiueyya
938 waEN1IAULUATILSY

v ]

Adfey: wWiendian wunideulesesu-awesiuilalansenled n1sdueuyadasy nsiuwuAilSe

HaninsveadeingmanslulsaSsudingeeniinernn lnensmivguavesming1deyinga wngs 93210

2 quduinnssuedifaniioduanden auiviinermansnionw auzingimaniuasuinnssuddva uminerdeinga inas 93210
! SCiUS-Thaksin University Paphayompittayakom School, Phatthalung, 93210

2 Innovative Materials Chemistry for Environment Center, Department of Physical Science, Faculty of Science and Digital
Innovation, Thaksin University, Phatthalung, 93210

* Corresponding Author: E-mail : sonchai.i@tsu.ac.th

119Uy AN T5EAUYIA ATaN 36 Usvand 2568
The 36" National Thaksin University Conference (TSUCON 2025)

43



44

Enhanced Antioxidant and Antibactirial activity of Mangosteen Peel with MgFe-layered double
hydroxide

Kanmanee Piboon' Phorraphat Sangtong' and Sonchai Intachai®’

Abstract

Herbs are valuable natural resources for humanity in numerous aspects, playing a crucial
role in disease treatment and healthcare. Mangosteen peel , in particular, is an agricultural waste
product rich in bioactive compounds. However, herbal extracts, being organic substances, often
exhibit instability when exposed to light and heat, which presents challenges in their formulation
into products and may compromise their efficacy. This research employed magnesium iron
layered double hydroxide (MgFe-LDH) as a host material due to its environmental compatibility,
safety for living organisms, stable structure, and abundance of hydroxyl groups. The mangosteen
peel extract was incorporated through a grinding and mixing process. The resulting powder
product was characterized using XRD and FT-IR techniques, confirming the successful integration
of the inorganic material and the extract within the composite.

Upon evaluation of DPPH radical scavenging activity before and after heat treatment, the
mangosteen pericarp extract composite demonstrated antioxidant capacities of 80.11% and
77.01%, respectively. Furthermore, antibacterial testing revealed no bacterial growth with the
mangosteen pericarp extract composite, and only a single colony after heat treatment. These
findings indicate that the mangosteen pericarp extract composite exhibits high efficiency in both

antioxidant and antibacterial activities.

Keywords: Mangosteen peel , Magnesium iron-layered double hydroxide, Antioxidant ,

Antibacterial
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Polyhydroxyalkanoate-Based /n Situ Forming Gel for Localized Colistin Delivery in Periodontal
Therapy

Setthapong Senarat', Woranan Arunmai’, Akkarin Fongyoy’, Thawatchai Phaechamud’

Abstract

Periodontitis is a common bacterial infection that necessitates localized and sustained antimicrobial
drug delivery to improve treatment outcomes. This study focuses on the development of in situ forming
gels (ISGs) utilizing polyhydroxyalkanoate (PHA) as the polymer and colistin sulfate as the model drug,
dissolved in three biocompatible solvents: dimethyl sulfoxide (DMSO), N-methyl-2-pyrrolidone (NMP), and
dimethylformamide (DMF). The formulations were prepared with varying concentrations of PHA and
evaluated for their physicochemical properties. Gelation behavior and rheological characteristics indicated
that DMSO and DMF-based formulations underwent rapid gelation, whereas NMP resulted in delayed gel
formation. Increased PHA concentrations led to higher viscosity and shear stress, enhancing gel structural
integrity. Antimicrobial testing revealed that formulations with DMSO and DMF effectively inhibited
Staphylococcus aureus, Escherichia coli, and Porphyromonas gingivalis. Furthermore, synchrotron X-ray
tomography imaging following drug release studies demonstrated uniformly interconnected porous internal
structures, supporting drug entrapment and controlled release. These findings suggest that PHA-based 1SGs,
particularly those using DMSO and DMF, hold strong potential as injectable localized delivery systems for

the treatment of periodontal infections.

Keywords: Polyhydroxyalkanoate, In situ forming gel, Colistin
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Portable Lead Test Kit for Water Using Alizarin Red S with a Color Comparison Chart

Thanwarat Srirod" , Supichaya Panit', Pannawit Chotikitpivvartl,

Kanitin Changkien2 and Assana Manjaidee’
Abstract

Lead is a highly toxic heavy metal that, when contaminated in drinking water, can cause long-term
health effects. Although precise detection tools exist, they are often unsuitable for community-level
monitoring. This study aimed to investigate optimal conditions for developing a lead test kit using Alizarin Red
S, focusing on suitable pH values, dye concentrations, reaction surface area, reading time, and the creation of
a color comparison chart for ease of use.

The study began by examining the appropriate pH and concentration of Alizarin Red S. Results
showed that a pH of 4 and a concentration of 60 mM produced the highest color difference. Subsequently,
the optimal reaction area and reading time were determined to be 0.5 x 2 cm and 3 minutes, respectively. A
color comparison strip was then developed to support result interpretation.

In conclusion, the test kit using Alizarin Red S at pH 4 and 60 mM concentration, applied to a 0.5 x 2
cm surface and read at 3 minutes, demonstrated effective lead detection within the concentration range of
0.01-100 ppm. The test kit is suitable for field use in community settings, with clear color differences that

allow for easy interpretation.

Keywords: Lead, Alizarin Red S, test kit, color comparison chart
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Self-forming Irvingia fat (Irvingia malayana)-based matrix system loaded with

doxycycline hydrochloride

Napaphol Puyathom™, Phongphitch Boonsomphongz, Thirawit Yodpanan2 and Thawatchai Phaechamud’

Abstract

Periodontitis is a chronic inflammatory condition caused by bacterial infection in the periodontal
pocket, leading to the degradation of periodontal ligaments and alveolar bone. Treatment with locally acting
antimicrobial agents such as doxycycline hydrochloride requires a delivery system capable of prolonged
and site-specific drug release into the infected periodontal pockets. In situ forming matrix systems are a
promising dosage form for this purpose. This study aimed to develop a self-forming matrix formulation using
fat extracted from the seeds of Irvingia malayana, a native plant commonly found in northern and
northeastern Thailand. The Irvingia fat is composed primarily of lipids, which are hypothesized to have
matrix-forming potential for drug entrapment. In this study, various concentrations of Irvingia fat were
dissolved in dimethyl sulfoxide (DMSO) and N-methyl-2-pyrrolidone (NMP), followed by incorporation of
doxycycline hydrochloride. The formulations were then evaluated for their physicochemical properties,
including viscosity, flow behavior, surface tension, contact angle, matrix-forming ability, and phase inversion
behavior in simulated oral fluid using phosphate-buffered saline (PBS, pH 6.8). The results showed that
formulations containing 30-60% w/w Irvingia fat rapidly formed a matrix upon contact with the PBS solution.
These formulations exhibited low water tolerance and good surface spreadability. The findings support the
potential of Irvingia fat as a safe and effective natural matrix-forming agent. Therefore, the self-forming
Irvingia matrix system containing doxycycline hydrochloride demonstrates strong potential for use as a
localized drug delivery system for the treatment of periodontitis. The system relies on solvent exchange-
induced phase transformation, converting from liquid to solid matrix upon exposure to body fluids, enabling

effective drug retention in specific areas such as deep periodontal pockets.

Keywords: In situ forming matrix, Irvingia Fat, Doxycycline HCL, Solvent exchange mechanism, Periodontitis
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Development of Catalysts for Direct Alkaline Crude Glycerol Fuel Cells

Natchaya Phetkorn®, Audomluck Jitsiri' and Chakkrapong Chaiburi®”

Abstract

This study investigated the development of electrocatalysts for the anode and cathode in direct
alkaline fuel cells employing crude glycerol as a sustainable fuel source. Anode catalysts comprising Pd and
PdCoO,, and cathode catalysts including CoFe, CoFeMnO,, and AgFeCo were synthesized with Vulcan XC-
72R activated carbon as the supporting material. The catalysts were analyzed for their physical
characteristics using SEM and EDX techniques; it was found that all catalysts exhibited a dispersion of mixed
metal alloys on the carbon support material. Each of the catalysts displayed spherical-like particles with
irregular clustering. Crude glycerol, a by-product of biodiesel synthesis from palm oil via transesterification
reaction, was utilized as fuel, adding value to waste oil and being environmentally friendly, and solving
waste management problems. In addition, the research also examined the electrochemical characteristics
of crude glycerol's oxidation and reduction reactions at concentrations of 0.1 - 0.3 M in 0.1 M alkaline (KOH)
solution, which were studied using cyclic voltammetry. This showed that the Pd/C anode catalyst facilitated
the highest oxidation reaction at a crude glycerol concentration of 0.2 M. Meanwhile, the CoFe/C cathode
catalyst showed the highest reduction activity at a crude g¢lycerol concentration of 0.1 M. These
experimental results were not as efficient as expected, indicating interference from impurities in crude

slycerol. Therefore, it should be purified before use in the prototype alkaline fuel cell.

Keywords: Biodiesel, Carbon, Catalyst, Crude Glycerol, Alkaline Fuel Cell
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Numerical Approximation of Drug and Water Diffusion During Controlled Release of

Effervescent Matrix Tablets

Setthapong Senarat’, Pornsarp Pornsawad’, Thawatchai Phaechamud® and Pornsit Chaiya“’*

Abstract

Effervescent matrix tablets offer a promising strategy for controlled drug delivery, particularly for
poorly soluble compounds like ibuprofen. This study presents a numerical model to elucidate the mass
transport behavior of drug and water in hydroxypropyl methylcellulose (HPMC)-based effervescent
matrices, combining experimental evaluations with mathematical modeling. Tablets containing 5% and
10% (w/w) effervescent agents (mixture of sodium bicarbonate and citric acid) and varying HPMC
concentrations (10-25% w/w) were fabricated by melt granulation. Water sorption, matrix erosion, and in
vitro drug release were investigated in simulated gastric fluid (0.1 N HCl, pH 1.2). The addition of
effervescent agents increased water uptake and porosity, accelerating initial drug release, whereas higher
HPMC levels enhanced gel layer formation and delayed matrix erosion. A two-dimensional model
incorporating Fick’s second law and free volume theory was developed to estimate water and drug
diffusivities. This model accounted for dynamic tablet swelling and erosion, and numerical approximation
was performed using the least squares method with Gauss-Newton iteration and truncated singular value
decomposition. The results demonstrated that effervescence markedly increased water diffusivity (up to
136.93x10" cm2/min), while higher HPMC concentrations reduced drug diffusivity and prolonged release.
The model accurately predicted diffusion behaviors, with R’ values exceeding 0.99. The findings highlight
the interplay between effervescent concentrations and polymer matrix structure in modulating release
kinetics, offering a robust framework for optimizing controlled-release formulations. This research
underscores the utility of numerical modeling in designing effervescent-based drug delivery systems

tailored for gastric environments.

Keywords: Numerical modeling, Diffusion, Effervescent, Ibuprofen, Matrix tablets
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Development and Physical Characterization of Blood Sugar Control Tablets Using Piper

sarmentosum Leaf Extract and Pomelo Peel Pectin

Chunyanuch Boonsong'? Piyada Buakaew'? and Nantharat Pruksaphithak®

Abstract

Diabetes is a metabolic disorder that primarily affects carbohydrate metabolism. Although
Metformin and Glibenclamide are effective, they are associated with several side effects and limited
applicability. This study aimed to develop a blood glucose-lowering dietary supplement tablet using pectin
extracted from pomelo peel as a binder and Piper sarmentosum leaf extract as the active ingredient. The
chemical and physical properties of the pectin and the optimal tablet formulation were evaluated. Three
formulations (PS1-PS3) were prepared with 300, 350, and 400 mg of pectin, respectively, and each contained
0.2 mL of Piper sarmentosum leaf extract. The total tablet weights were 360, 410, and 460 mg; average
diameters were 12.12+0.04, 12.17+0.05, and 12.26+0.10 mm; and thicknesses were 3.07+0.06, 3.82+0.19,
and 4.04+0.06 mm, respectively. All formulations met the standard requirements for friability and moisture
content. Dissolution testing in phosphate buffer (pH 7.4) showed that PS1 and PS2 disintegrated within 10
hours, while PS3 disintegrated within 8 hours. In methanol, PS1 and PS2 disintegrated in 8 hours, whereas
PS3 took 10 hours. Based on these results, PS2 was identified as the most promising formulation for further
development as a dietary supplement. However, additional studies on safety and clinical efficacy are

necessary before clinical application.

Keywords: Diabetes, Pectin, Pomelo peel, Piper sarmentosum leaf, Dietary supplement tablets
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ENERGY-EFFICIENT FOR INDOOR PM2.5 MONITORING

Suthakrit Techaekkasit™*, Wilawan Rukpakavong2

Abstract

Air pollution caused by fine particulate matter (PM2.5) is a significant environmental and health
issue, particularly in indoor spaces with limited ventilation. Continuous air quality monitoring using low-cost
sensors often faces challenges with power consumption. This study focuses on optimizing energy-efficient
data retrieval intervals to minimize redundant readings without compromising forecasting accuracy.

Time series analysis and machine learning models—Random Forest and Support Vector Regression
(SVR)—were employed to predict PM2.5 levels across three environmental scenarios: low airflow,
open/closed ventilation cycles, and high dust density. Duplicate data points were removed at intervals of
0, 2, 3, and 4 minutes to simulate reduced sensor usage. Outlier detection was performed using Z-score
normalization, and model performance was evaluated using MSE, RMSE, MAE, and R? metrics.

Results indicate that Random Forest outperforms SVR in all scenarios. The best balance between
energy efficiency and accuracy was achieved at a 2-minute interval in the open/closed ventilation scenario
(RMSE = 5.51, R2 = 0.937). Further tests with extended intervals (15, 30, 45, and 60 minutes) showed that
up to 30 minutes, Random Forest maintained reliable prediction accuracy (R? > 0.85), while performance
declined beyond 45 minutes. This approach highlights the potential of intelligent sampling strategies to

reduce sensor workload while maintaining high prediction accuracy in indoor air quality monitoring systems.

Keywords: Particulate Matter, Sensor, Energy Efficiency, Random Forest, Support Vector Regression
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On the Improvement of Maximum Likelihood Method for the Parameter of the

Gharaibeh Distribution: A Case Study on Earthquake Magnitudes in Thailand

Wararit Panichkitkosolkul!

Abstract

Maximum likelihood method is a fundamental method in statistical inference that aims to estimate
the parameters of a statistical model by finding the values that maximize the likelihood function, which
measures the probability of observing the given data under different parameter values. While the method
is widely used, its reliability decreases when applied to small or moderate sample sizes, where biased
estimates are more likely to occur. To improve the accuracy of the maximum likelihood estimator for the
parameter of the Gharaibeh distribution, this study employs two bias- correction methods— namely, the
Cox-Snell correction and the parametric bootstrap technique. Monte Carlo simulation was conducted to
evaluate the estimators in terms of their average bias and root mean square error (RMSE). The findings
demonstrate that the proposed bias- corrected estimators effectively reduce both bias and RMSE, leading
to more accurate parameter estimates. The Cox-Snell correction method proved superior across all
scenarios, including small and moderate sample sizes. The bias-corrected estimators were also applied to

earthquake magnitude data in Thailand.

Keywords: Statistical inference, Bias correction, Cox-Snell correction, Monte Carlo simulation, Root mean

SQuare error
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A Model for Estimating Monthly Average Daily Global Solar Radiation from Sunshine
Duration: A Case Study of Songkhla Province
Arissara Thongdee1 and Marina Mani”

Abstract

This study focuses on the development of empirical models to estimate monthly average daily global
solar radiation based on monthly average daily sunshine duration in Songkhla Province, Thailand, during the
period 2013-2017. The performance of the models was validated using data from 2018-2019. A total of nine
empirical models were examined, including those based on the Angstrédm-Prescott linear regression as well as
other functional forms such as linear, modified geometric, parabolic, logarithmic, exponential, and power
equations. Among these, the logarithmic model demonstrated the best performance, with a coefficient of
determination (R2) of 0.7869, root mean square error (RMSE) of 1.1072 MJ/m?/day, mean bias error (MBE) of -
0.0034 MJ/m?2/day, mean percentage error (MPE) of 5.2238%, and mean absolute percentage error (MAPE) of
0.0048%. These results indicate that the logarithmic model is suitable for estimating monthly average daily
global solar radiation in Songkhla and can potentially be applied to other regions with similar climatic

conditions.

Keywords: Global solar radiation; Sunshine duration; Empirical model; Songkhla Province
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The Potential for Reducing Greenhouse Gas Emissions through Alternate Wetting and

Drying: A Case Study of Suphanburi Province, Thailand

Teerawong Laosuwan"*" Yannawut Uttaruk™® Satith Sangpradid®* Chetphong Butthep®

Tanutdech Rotjanakusol"* Jumpol Itsarawisut™* and Natcha Laosuwan'*

Abstract
Climate change is a significant issue affecting the quality of life both today and in the future, particularly in
the agricultural sector, which plays a crucial role in greenhouse gas emissions. Rice farming in Thailand,
which requires substantial water usage, is a major source of greenhouse gas emissions. This study aims to:
analyze the amount of greenhouse gas emissions from rice farming, explore the reduction of greenhouse
gas emissions through Alternate Wetting and Drying (AWD) methods, and develop Monitoring Reporting and
Verification (MRV) methodologies for water management in AWD rice farming. The research was conducted
in Suphanburi Province, covering five districts: Nong Ya Sai, Sam Chuk, Mueang Suphanburi, Bang Pla Ma,
and Song Phi Nong, encompassing a total of 333 plots with a combined area of 3,598.625 rai. Greenhouse
gas analysis was performed using the Thailand Voluntary Emission Reduction (T-VER) Methodology,
specifically T-VER-P-METH-13-08. The study's results indicated that AWD rice farming reduces both water
usage and greenhouse gas emissions. Prior to the project's implementation, emissions were at 5,719.46
tCO,e per year. With AWD practices, emissions were reduced to 1,825.43 tCO,e per year. Over five years,
the total reduction amounted to 16,549.60 tCO,e, with an average annual reduction of 3,309.92 tCO,e.
Additionally, the MRV methodologies developed using satellite data showed consistency with field data,
confirming the importance of satellite data in water management. Therefore, AWD rice farming can

effectively promote sustainable agriculture and help mitigate the impacts of climate change.

Keywords: Climate Change, Greenhouse Gases, Alternate Wetting and Drying, Monitoring Reporting and

Verification, Carbon Credits
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Evaluation of the Milling Performance on Wood-Plastic Composite

Wikanet Phetsuwan', Kunlapat Thongkaew” and Chainarong Srivabut’

Abstract

Wood-plastic composites are popular in the furniture industry, but molding limits geometric
possibilities, requiring post-milling to achieve the desired shape and size. As a result, producing high-quality
goods needs understanding the proper milling conditions for this particular type of material. Therefore, this
research aims to study the milling factors that affect the quality of milled surfaces, including surface
roughness and burr formation. A composite material made of recycled polypropylene plastic and rubber
wood powder with a thickness of 18 mm was selected. The milling parameters evaluated comprise spindle
speeds of 330, 610, and 850 rpm,; feed rates of 43, 120, and 200 mm/min; and cutting depths of 1, 3, and 5
mm. The experiment was conducted using full factorial design, and analysis of variance (ANOVA) was utilized
to examine the effects of the milling parameters under all conditions. The average surface roughness was
9.802 pm, requiring no post-milling finishing based on ISO 1302. Surface roughness decreased with higher
spindle speeds, while feed rate and depth of cut were reduced. The average burr formation was 0.280 mm,
decreasing with higher spindle speed and feed rate, but requiring a reduced depth of cut. The side milling
and slot milling processes did not significantly impact on the quality of the milled surface. The most suitable
milling parameters consisted of a spindle speed of 610 rpm, a feed rate of 43 mm/min, and a cutting depth
of 1 mm. The predictive models for surface roughness and burr formation exhibited a difference between
expected and experimental values of approximately 1.54% for surface roughness and 2.29% for burr

formation. This value is acceptable and can be utilized for predicting the milling quality of the workpiece.

Keywords: Milling operation, Wood-plastic composite, Experimental design, Surface roughness, Burr

formation
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Exact Modeling and Solution of the Healthcare Facility Location-Allocation and Vehicle

Routing Problem for Medication Delivery through Rural Primary Care Unit

Simya Samohyusoh', Nikorn Sirivongpaisall'2 and Sirirat Suwatcharachaitiwong™”"

Abstract

This study aims to analyze the optimal locations of Subdistrict Health Promoting Hospitals (SHPHs)
for participating in the “Taking Medicine Nearby House” project by systematically allocating patients to
appropriate SHPHs and formulating efficient delivery routes aimed at enhancing home based healthcare
services for chronic disease patients particularly whom diagnosed with hypertension in Hat Yai District,
Songkhla Province, with a focus on individuals facing mobility limitations. The research proposes a
conceptual framework integrating spatial analysis and operations research techniques to improve
community-level healthcare logistics. A two-stage solution was applied to solve the problem with the
Location and Allocation Model and the Vehicle Routing Model. The first model selected the optimum
location of SHPH and allocated patients to that location. The latter provided the medicine distribution
routing to each SHPS's patient. The exact method solved with LINGO satisfies the case study solution. The
results indicate that, among nine candidate SHPHSs, six were identified as optimal locations to participate in
the service. Fifty-eight patients were effectively allocated to these facilities under capacity constraints,
achieving a minimized total transportation and operational cost of 123,149.37 THB (1.000 THB = 0.02990
USD). The findings demonstrate that applying the Location Allocation Problem (LAP) and Vehicle Routing
Problem (VRP) through exact solution methods can effectively support planning and logistics management
in home-based healthcare systems and can provide potential for application in other regional contexts in

the future.

Keywords: Location Allocation Problems, Vehicle Routing Problems, Exact Method, Home Healthcare,

Medication delivery
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A Systematic Layout Planning of Laundry Department and Selecting an Appropriated
Layout by Using Analytical Hierarchy Process: A Case Study of Super-Tertiary Care
Hospital

Teerapat Wangsaward', Aiman Binasan' and Sirirat Suwatcharachaitiwong” Supat Musikanit’, Nitipat

Laomongkholchaisri4

Abstract

This research aims to design a layout which is suitable for the production line of the Center Supply
Laundry Department, Songklanagarind Hospital, Songkhla, Thailand. The research began by collecting
current data and needs of the Center Supply Laundry Department. Due to the large volume with the current
capacity, the department is planned to move to a new location to support the increasing of production
capacity when the hospital is expanded and to reduce the hiring of outsource laundry services. The
collected data was analyzed using Systematic Layout Planning (SLP) to design alternative layouts. There are
3 alternative layouts responding to the needs and limitations of operations, also the relationship of each
station. Then, 3 alternative layouts were analyzed and evaluated by decision-making using the Analytical
Hierarchy Process (AHP) with criteria for consideration: 1) separation of areas for the dirty cloth department
and the clean cloth department. 2) allocating workspace to maximum benefit 3) Material flow distance,
and 4) The layout of the machinery is appropriate and easy for maintenance. The results found that the
2nd alternative layout is most appropriate for the Center Supply Laundry Department. It can be concluded
that alternative plan No. 2 received a total evaluation score of 62.69%, which is the highest when compared

to other alternative layouts.

Keywords: Plant Layout and Design, Systematic Layout Planning, Analytical Hierarchy Process, Multiple-

Criteria Decision Analysis, Joint Commission International
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Automatic Wrinkle Detection from Frontal Face Image

Paijit Kochakomiaruponql* Rattawan Putnual® and Duenpen Kochakomjarupong3

Abstract

Facial authentication is a widely used method of security. The frontal image of a person is an
image that clearly shows the identity of the person. However, the face of the same person with increasing
age will have wrinkles on the face, which may affect the identification of the person in the image.
Detecting wrinkles on the face image can improve the identification ability of the person in the image.
By analyzing the face image to detect wrinkles on the frontal image, wrinkles on the face image can be
displayed, and the wrinkle results can be used for further applications. This paper describes an image
processing method to automatically detect wrinkles on the frontal image of the person. It starts with the
wrinkle mask step to detect wrinkles on the face, and the wrinkle sharpening step using morphological
operations. The final step is to display the wrinkle results on the face image. The experimental results
using 10 different frontal images show that the proposed method can clearly detect facial wrinkles in all
images. The results can be used for further authentication. In addition, this method can be used for other
tasks related to face processing, such as estimating the age of people in the face image, and face image

enhancement.

Keywords: wrinkle, image processing, face image
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An Evaluation of Mouse Pad Usage Effects on Movement Efficiency and Accuracy Based

on Fitts' Law

Chitanut Tachepan!, Apirom Chaypermsak? and Kanat Poolsawad?

Abstract

The objective of this research was to examine the impact of using a mouse pad on the performance of
a pointing device, utilizing the same mouse model under two conditions: on a smooth tabletop surface and on
a mouse pad. The evaluation followed ISO 9241-9 standards, using the Multi-directional Pointing Task based on
Fitts' Law. Accuracy was assessed by analyzing mouse movement across seven variables. The participants were
11 undergraduate students with at least five years of mouse-usage experience. The analysis revealed that using
a mouse pad reduced movement time by 2.5%. In addition, linear regression analysis between the index of
difficulty and movement time indicated that in situations with a higher difficulty index, the use of a mouse pad
reduced movement time. Regarding accuracy, although the variables MV, ME, TRE, TAC, MDC, and ODC did not
show statistically significant differences, the MO value tended to be significantly lower. Based on these findings,
it can be concluded that using a mouse pad significantly improves both the speed and accuracy of mouse

usage.

Keywords: Mouse Pad, Fitts' Law, Human-Computer Interaction, ISO 9241-9, Movement Accuracy
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The Fabrication of Dye-Sensitized Solar Cells from Natural Materials as Light-Absorbing
Agents in Solar Cells

Keerati Sukkai!, Nattakan Yingdumnun? and Saranya Hwangdee?

Abstract

This research aimed to develop dye-sensitized solar cells (DSSCs) using natural plant extracts as light-
absorbing agents. The selected plants included ebony fruit, black mangrove bark, butterfly pea flower, turmeric,
and pandan leaf. The dye was extracted using ethanol and analyzed for light absorption capability using a UV-
Visible Spectrophotometer.

The results showed that the extract from ebony fruit exhibited the broadest absorption range (400-
700 nanometers), covering the entire visible spectrum. It also recorded the highest absorbance value of 0.97
at a concentration ratio of 18:100 g/mL (ebony fruit:ethanol), whereas the lowest concentration ratio of 10:100
g/mL yielded an absorbance of only 0.62. This indicates that dye concentration significantly affects light
absorption efficiency.
For the electrolyte solution, a potassium iodide to iodine ratio of 18:10 ¢/mL provided the highest voltage
output at 0.74 V, which is higher than that of conventional DSSCs using synthetic dyes (0.68 V), representing an
8.82% increase. Additionally, the DSSCs made from ebony fruit extract demonstrated longer charge retention
compared to standard solar cells. These findings highlight the potential of natural plant extracts, particularly

ebony fruit, as eco-friendly and efficient alternatives for dye-sensitized solar cell applications.

Keywords: natural dye-sensitized solar cell, dye sensitizer, working electrode, counter electrode, electrolyte

solution
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Manufacturing Design and Cost Analysis for Customized Rubber Mats

Kunlapat Thongkaew"” Supapan Chaiprapat™ Chukree Deasa"” and Zaleha Mustafa’

Abstract

Rubber products are generally produced by molding techniques; however, this method has
difficulties in satisfying the expanding demand for individual products with detailed characteristics within a
limited timeframe. The molding process requires a large batch number to achieve economies of scale.
Customized items are becoming more and more popular as a result of manufacturers being able to interact
directly with customers through the spread of digital transformation into customer service departments.
This project aims to transform a blank rubber mat into a custom-designed jigsaw rubber mat utilizing abrasive
waterjet (AWJ) cutting technology. Consumers can design individual rubber mats and provide digital images,
which are subsequently processed and cut by a waterjet machine resulting in the final product. A suitable
cutting path was established based on the quantity of cutting points and the similarity index to ensure
precise and efficient cutting operations. The production cost has been evaluated as it was affected by the
individual characteristics of each design. The evaluation of tool path optimization and AWJ cutting
application shown that the quantity of cutting points was potentially decreased by over 50% relative to the
initial fine cutting path, while preserving a similarity index over 99%. This greatly lowered the necessary
cutting duration. The increase in production costs for custom jigsaw rubber mats was around 12% of the
overall manufacturing expense. These findings suggest that this strategy provides producers with a
competitive edge by facilitating the efficient manufacturing of customer-focused products that are highly

responsive and economically competitive.

Keywords: Customized product, Rubber product, Image processing, Abrasive waterjet cutting, Cost analysis
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Smart Home Control System based loT Platform

Prthomrat Pongporm’, Chatuphat khwanthongz, Areerat Songsakulvvattana3,

q
and Sumana Kasaemsawas

Abstract

Currently, Interet of Things (IoT) technology is employed to make smart devices which can provide
higher convenience and efficiency in terms of energy at home. In this article, development of a smart home
application has been presented in which the domestic electrical appliances are controlled by a user using
smartphones, utilizing an internet connection for sending commands. Application allows users to remotely tum
devices on and off and has a notification system that will alert them if a device has been on for an extended
period. The application can also connect to Firebase to log and analyze the usage trend of electrical devices.
The system helps to effectively manage domestic energy consumption. Reduce wastage of energy and improve
the safety of users. However, there are still significant limitations, such asRelying predominantly on an internet
connection can affect the functioning of the system in case of network failure. Furthermore, the compatibility
of electrical equipment can vary based on the standards for each category, which can lead to limitations when
using some types of equipment. In this study, it was found that the development of Smart Home applications
can enhance convenience and safety in home energy consumption. However, further growth is needed to
increase offline functions and compatibility with various electrical devices so that the system will be more

complete and stable in the future.

Keywords:Smart Home; Internet of Things (IoT); Firebase;
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Development of multi-purpose charcoal cylinders for the Ban Ton Aman community

enterprise

Pongpad Chatchawall’, Palakorn Prommet 22 Paroon Mayachearw 3° Chonthisa Rattanachu 4*
and Sompol Masika 5°

Abstract

This research aimed to create and test a multi-purpose charcoal press for the Ton Aman community
enterprise by conducting in-depth interviews with the Ton Aman community enterprise group to learn about
the problems and needs of the Ton Aman community enterprise group. It was found that there was a need to
add value to coconut shell charcoal briquettes and generate more income for the community enterprise.
However, having multiple charcoal presses would increase the cost. Therefore, the researcher came up with
the idea of a multi-purpose charcoal press for the Ton Aman community enterprise. The results of creating
a multi-purpose charcoal press for the Ton Aman community enterprise showed that the dimensions were
50x80x90 centimeters with a cylindrical extrusion head, a hexagonal extrusion head, and a cubic extrusion
head, which could be changed according to the needs. The results of the multi-purpose charcoal press test for
the Ban Thon Aman community enterprise from the charcoal press test found that the average time used for
pressing was 6.38 minutes with 60 charcoal blocks. The hexagonal charcoal press test found that the average
time used for pressing was 6.42 minutes with 60 charcoal blocks. The hexagonal charcoal press test found that
the average time used for pressing was 6.20 minutes with 80 charcoal blocks, which increases product variety

and increases sales and income of the Ban Thon Aman community enterprise.

Keywords: Ban Ton Aman Community Enterprise, Charcoal briquette, Coconut shell, Extrusion head
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(General Properties of Almost Pythagorean Triples)
Thidarat Puangjanl* Ekkasit Sangwisu’t2
Abstract
Almost Pythagorean Triple (APT) s, three things of order (x, y,z) where (x,y,z) is a positive
integer, satisfy the equation
¥4 yz =241
In this study, the objectives are as follows
1. To study the odd-even condition of Almost Pythagorean Triple (x,y,z).
2. To prove that the least common multiple of Almost Pythagorean Triple equal to 1
always .
3. To find the value of All Almost Pythagorean Triple (X, ¥,z) When fixing the value of z- y=k
,where k= 1- 3 and find general formulas

And in this study, the scope of study is to study Almost Pythagorean Triple (x, y,z), where x, ),z

Keywords : Almost Pythagorean Triples
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In the process learning physical properties of solutions

for chemistry pre-service teacher

Thitiporn Rueangkaevv1 , Thanchanok Juhong1 , Churaiwan Prangmuz,

.3 . 3%
Tanchanok Poonsin” and Jiraporn Chomanee

Abstract

This research aimed to: 1. examine the relationship between the physical properties of
solutions, 2. develop the SmartSol application and investigate students’ satisfaction with its use, and
3. compare students’ academic achievement before and after using the SmartSol application.
The target group consisted of 30 first-year undergraduate students majoring in Chemistry at the
Faculty of Education, Thaksin University, Songkhla Campus. The research instruments included:
1. the SmartSol application, 2. an achievement test on the physical properties of solutions, and
3. a student satisfaction questionnaire regarding the use of SmartSol in teaching. Descriptive statistics,
including mean and standard deviation, were used for data analysis. The results revealed that the
implementation of the SmartSol application, developed based on the study of the physical properties
of solutions, led to a statistically significant improvement in students’ academic performance at the
0.05 level. Post-test scores were notably higher than pre-test scores. Additionally, students reported
a high level of satisfaction with the application. These findings suggest that the use of SmartSol

enhances students’ understanding of the physical properties of solutions.

Keywords: Solution, Physical Properties, Mathematical Modeling, Application
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Designing and developing quality control of processes

using the failure mode and effects analysis method and machine learning

Sirirat Pungchompoo', Nikorn Sirivongpaisal’, Rakkrit Duansoithong’and Aree Teeraparbseree”

Abstract

This research aims to develop a method for evaluating and predicting risks in the MDF production
process by applying Failure Mode and Effects Analysis (FMEA) together with Machine Learning techniques.
Real production data from an industrial plant was used. The study began with experts assessing Severity (S),
Occurrence (0), and Detection (D) values using the PFMEA method. Then, several predictive models were
developed using algorithms such as K-Nearest Neighbors, Support Vector Machine, Neural Network, and
Ensemble Method to estimate the risk scores. The results showed that Neural Network and Ensemble
Method provided the highest overall accuracy. In addition, a web application was developed to collect data
from the production line, process the information, and display the risk priority number (RPN) with basic
recommendations. The system helps reduce human bias, improves accuracy, and supports decision-making

in quality control and risk reduction in industrial production processes.

Keywords: Quality Control Failure; Mode and Effects Analysis; Machine Learning
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Development and Antioxidant Evaluation of Microencapsulated Bacopa monnieri Extract

Sasithon Aunsoml, Thammarat Kaewmanee? and Sasitorn Chusri*

Abstract

Bacopa monnieri (L.) Wettst, commonly known as Brahmi is a medicinal plant known for
neuroprotective effects, enhancing cognitive function and memory. However, its bitterness and low
bioavailability limit its consumption. This study aimed to develop Bacopa monnieri extract microcapsules to
overcome these limitations using spray-drying microencapsulation with maltodextrin and banana flour as wall
materials. The results showed that the BM120-180 formulation had the highest overall antioxidant activity. It
contained a total phenolic content of 1.46+0.10 GAE/g of sample. Additionally, it demonstrated free radical
scavenging activity with ICs, values of 13.07+£0.24 and 5.87+0.22 mg/mL for DPPH and ABTS assays, respectively.
The ferric reducing antioxidant power was 1.63+0.01 uM FeSO, equivalent/mg sample, while the peroxyl radical
scavenging capacity was 1.19+0.02 pM TAE/ mg sample. These findings suggest that the developed
microcapsules effectively preserve Bacopa monnieri bioactive compounds and antioxidant properties.

However, further studies on solubility and bioavailability are necessary for food product applications.

Keywords: Brahmi, Bacopa monnieri, Microcapsules, Microencapsulation, Antioxidant activit
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Exploration And Evaluation of Prebiotic in Fermented Amazake from Thai Jasmine Rice

Ran Kitkangplul* Niwed Kulwong® Woottichai Nachaiwieng”
Abstract

Amazake is a traditional Japanese fermented the Japanese rice beverage produced using
Aspergillus oryzae (Koji) as a starter culture. It is widely recognized as a natural prebiotic capable of
promoting the growth of probiotics in gut microbiota. Although numerous studies have investigated
amazake derived from Japanese rice, research involving jasmine rice from Thailand remains limited. This
study aims to investigate the bioactive compounds and prebiotics present in amazake produced from Thai
jasmine rice (Jasmine rice amazake, JM_AMA), and to compare these findings with a commercial Japanese
amazake product (Japanese rice amazake, JP_AMA) and non-fermented jasmine rice (JM_PRE). The
untargeted metabolomics analytics approach using Liquid Chromatography coupled with Quadrupole-
Time-of-Flight Mass Spectrometry (LC-QTOF-MS/MS) these analytics are two replicates. Only compounds
detected in both replicates were considered for next identification, with their predicted formulas matched
against the Kyoto Encyclopedia of Genes and Genomes (KEGG) database to determine the most probable
metabolites. Qualitative results showed the tentative compounds in all three samples had comparable
profiles, with no distinct prebiotic compounds standing out across samples. Consequently, the study
focused on the quantitative evaluation of isomaltooligosaccharides (IMOs), a group of prebiotics reported
to enhance beneficial gut bacteria. This was carried out using High-Performance Liquid Chromatography
with a Refractive Index Detector (HPLC-RID). The results showed an increase in IMOs levels in JM_AMA
compared to JM_PRE, with concentrations comparable to those found in JP_AMA. These findings
suggested that jasmine rice-based amazake had potential as a source of IMOs and bioactive compounds

comparable to JP_AMA.

Keywords: Koji Amazake, Bioactive compound, Isomaltooligosaccharide, Prebiotic
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The Effects of Self — Efficacy Enhancement Program on Modifying Health Behaviors in
Hypertension Risk Group.

Mareeda Sunlang', Narumon Channarong’, Saowanee Posakaboot™, Piriyalux Phethuayluk’,

Ateekah Promjan® and Sriwan Rongdej"*

UNANED

This quasi-experimental research aimed to examine the effects of a self-efficacy enhancement
program on health behavior modification among individuals at risk of hypertension. The sample consisted
of 58 participants, divided equally into an experimental group (n = 29) and a control group (n = 29). The
experimental group participated in the self-efficacy enhancement program for 9 weeks, while the control
group received a health education 1 session. Participants were selected based on inclusion criteria and
participated voluntarily. The intervention instrument was the self-efficacy enhancement program. Data
were collected using a general information questionnaire, a self-efficacy assessment form, a health
behavior assessment form, and a blood pressure monitor. Data collection took place from December 2023
to February 2024. Descriptive statistics were used for data analysis, while hypothesis testing was conducted
using the paired sample t-test, independent t-test (for normally distributed data), and Mann-Whitney U
test (for non-normally distributed data).

The findings revealed that, Before and after the intervention, the experimental group showed
statistically significant differences at the 0.05 level. The mean self-efficacy score increased significantly
(Mean Difference = 13.24, 95% Cl = 6.33 to 20.16), as did the mean health behavior score (Mean Difference
= 7.97,95% Cl = 3.19 to 12.74). In addition, there was a significant decrease in systolic blood pressure
(Mean Difference = -9.86, 95% Cl = -14.11 to -5.62) and diastolic blood pressure (Mean Difference = -7.83,
95% Cl = -11.73 to -3.93). Moreover, post-intervention comparisons between the experimental and control
groups also showed statistically significant differences (p < 0.05). These results indicate that the self-
efficacy enhancement program effectively promoted confidence in modifying health behaviors and
contributed to a significant reduction in blood pressure. Therefore, it is recommended that this program be
expanded and applied to other target populations and areas.

Keywords : Hypertension, Self-efficacy theory, Health behavior
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Development of an Herbal Gel Containing Etlingera elatior Leaf Extract for the Treatment

of Back Acne: A Case Study
Kanyarat Khampheng' Wittawat Mard-e? Adithep Sripetthong® Kusurmarn Noipha®’
Abstract

This study aimed to develop a gel formulation containing torch ginger (Etlingera elatior) leaf extract
for the treatment of back acne and to evaluate its efficacy in reducing inflammatory acne through a case
study. The developed gel consisted of 0.1% torch ginger leaf extract combined with distilled water, disodium
EDTA, Carbopol UT21, triethanolamine, glycerin, and a preservative. Physical property analysis showed the gel
had a pH of 5.39 + 0.15, suitable for human skin, and an average viscosity of 61,421.67 + 26.66 mPa-s. The gel
exhibited uniform color (L* = 68.34, a* = 16.46, b* = 55.39), did not separate, left no white residue, and had a
mild natural fragrance. Preliminary efficacy testing was conducted on a 21-year-old male with chronic
inflammatory acne on the back, characterized by large, painful, red nodules beneath the skin caused by
bacterial infection and ruptured acne oil glands. The subject applied the gel twice daily, morning and evening,
for 3 consecutive weeks. Observations included changes in acne appearance and any adverse reactions during
use. After 3 weeks, there was a noticeable reduction in acne inflammation, including a decrease in the
number, size, and severity of lesions. In particular, raised and hardened nodules subsided, pain decreased,
and no new acne developed. No irritation, such as itching, redness, or burning, was reported. Although some
residual dark spots and scabs from the healing process remained, overall skin condition showed continuous
improvement. These findings indicate the potential efficacy and safety of the developed gel in reducing
inflammatory back acne. However, further clinical studies and industrial-scale development are recommended

to systematically evaluate its long-term effectiveness and safety.

Keywords: Etlingera elatior, herbal gel, back acne, inflammatory acne, natural skincare
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Efficacy of Mangosteen Pericarp Tincture Containing Stingless Bee Propolis Extract in

Abrasion Wound Healing: A Case Study
Patcharin Chuaymanee' Sadanan Boonpem' Athima Teppimpa' Wittawat Mard-e”

Oiruethai Sureeluangkhajorn”and Kusumarm Noipha“*
Abstract

This study aimed to evaluate the wound healing efficacy of a mangosteen pericarp tincture
formulated with stingless bee propolis extract for treating abrasion wounds. The propolis was extracted
using 95 9% ethanol and subjected to preliminary phytochemical screening. Six major groups of
phytochemicals were identified—alkaloids, flavonoids, coumarins, cardiac glycosides, terpenoids, and
tannins—while saponins, steroids, and anthraquinones were not detected. The total phenolic and flavonoid
contents were determined using the Folin-Ciocalteu and aluminum chloride colorimetric assays,
respectively. The ethanolic extract of stingless bee propolis showed the highest total phenolic content
(17.38 + 0.12 mg gallic acid equivalents per gram of extract) and flavonoid content (2.60 + 0.11 mg gallic
acid equivalents per gram of extract). Antioxidant activity was evaluated using DPPH and ABTS scavenging
assays. The extract exhibited strong antioxidant properties with ICgq values of 3.06 ug/mL (DPPH) and 1.15
pg/mL (ABTS), respectively. The tincture formulation consisted of mangosteen pericarp extract, stingless
bee propolis extract (0.5% w/w), turmeric powder, borneol, camphor, menthol, and 70% ethanol.
Physicochemical evaluations indicated appropriate characteristics with a pH range of 5.42-6.43, viscosity
between 37.40-47.20 mPa-s, and color values (L*, a*, b¥) within acceptable limits. The formulation did not
exhibit phase separation, greasiness, or unpleasant odor. A case study was conducted on a 6 8-year-old
female patient with a superficial abrasion wound (3 x 2 cm) on the left hand due to minor trauma. The
wound was cleaned with normal saline and treated with the tincture once daily for five consecutive days.
Observations showed rapid wound drying, reduced wound size, new tissue formation, and decreased pain,
with no signs of infection or inflammation. No adverse reactions such as itching, redness, or burning were
reported, except for mild stinging upon initial application. These findings indicate the potential of the
developed tincture for effective wound healing and anti-inflammatory activity. However, further clinical

studies are recommended to assess long-term safety and therapeutic efficacy.

Keywords: Tincture, Abrasion Wound, Stingless Bee Propolis, Phytochemicals, Biological Activity
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The Development of Scientific Argumentation Skills of Grade 11 Students in Biology
Subject on Digestive System Topic Using Argument-Driven Inquiry Learning

Management combine with Interactive Multimedia Learning Activities

Nurma Pannittyapongl, Ruhaisa Dearamaeand” and Hatsalinda Binma-ae®

Abstract

The purposes of this research were 1) develop and evaluate the effectiveness of an interactive
multimedia learning activity in biology subject on Digestive System using argument-driven inquiry learning
management, 2) compare scientific argumentation skills before and after learning, 3) compare students'
scientific areumentation skills after learning with the interactive multimedia learning activity in biology
subject on Digestive System against the 75 percent, and 4) study students' attitudes towards the biology
subject on Digestive System. The target group for this research was 29 grade 11 students from Darul Furgon
School. The research tools consisted of 1) an interactive multimedia learning activity, 2) lesson plans, 3) a
scientific argumentation skills test, and 4) a biology attitude questionnaire. The statistics employed included
the efficiency of the activity package based on the E,/E, criteria, paired sample t-test, mean, and standard
deviation.

The research findings indicated that 1) the effectiveness of interactive multimedia learning activity
using argument-driven inquiry learing management was 77.23/80.17 meeting the criteria, 2) The students’
average of scientific argumentation skills scores after learning were significantly higher than before learning
at significance level of .05. The students’ average of scientific argumentation skills score after learning were
significantly higher than 75 and the study the students’ attitudes toward biology subject on Digestive
System was at a high level (X = 4.22, S.D. = 0.82).

Keywords: Scientific argumentation skills, Interactive multimedia learning activities package and Argument-

Driven Inquiry Learning Management
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The Development of Learning Activity Package with a Metaverse in Using of Digital Citizenship
According to Experiential Learning to Promote Competency in Technology of Grade 12 Students

Arthittaya Thamdi®, Fudailah Duemong ? and Muneeroh Phadung*

Abstract

The purposes of this research were 1) develop and test the effectiveness of learning activity package with
a metaverse, 2) compare the students’ competency in technology before and after leaming through activity package
with a metaverse, 3) compare the students’ competency in technology after leaming with the activity package with a
metaverse in using of digital citizenship according to a criterion of 75 percent, and 4) study the students’ attitudes to
computer science. The target group for this research was grade 12/2 students from Thantowattanawit School.
The research tools consisted of 1) leamning activity package with a metaverse, 2) lesson plans, 3) competency in
technology assessment questionnaire, and 4) computer science attitude questionnaire. The research findings indicated
that the effectiveness of leaming activity package with a metaverse was 78.17/80.81, meeting the criteria, the students’
average of competency in technology scores after learming were significantly higher than before learning at significance
level of .05, the students’” average of competency in technology score after leaming were significantly higher than 75
percent criterion at the significance level of .05, and Study the students’ attitudes to computer science subject on the

topic of digital citizenship was at a The highest level with an average score of 4.32, (S.D. = 0.81).

Keywords: Leaming Activity Package with a Metaverse, Digital Citizenship, Experiential Leaming, Competency in Technology
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The Development of Learning Activity Package through Augmented Reality according to
the 7-step Learning Cycle Approach for Enhancing Digital Literacy Skills

of First Year Vocational Certificate Students

Sakdinon Wichainrut" and Muneeroh Phadungz*

Abstract

The purposes of this research were to 1) develop and test the effectiveness of a learning activity
package through augmented reality based on the 7-step learning cycle approach, 2) compare the students’
digital literacy skills before and after learning, 3) compare the students’ digital literacy skills after learning
with the criterion of 75 percent, and 4) study the students’ satisfaction toward leaming activity package.
The target group of this study was 26 first-year vocational certificate students from Yala Vocational College.
The research tools consisted of 1) an augmented reality-based learning activity package, 2) lesson plans, 3)
a digital literacy skills test, and 4) a student satisfaction questionnaire. The research findings indicated that
the efficiency of the developed learning activity package was 75.90/78.53 higher than 75/75, the students’
post-learning digital literacy skills scores were significantly higher than their pre-learning scores at the .05,
the students’ post-learning scores were significantly higher than the 75, and the students’ satisfaction

toward the learning activity package was at the high level (X = 4.43, S.D. = 0.35).

Keywords: Learning Activity Package, Augmented Reality, The 7-step Learning Cycle Approach, Digital

Literacy
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Development of learning management model using Active Learning process to develop
21st century learning skills in soil, fertilizer and water management for plant production

of students in the Department of Agriculture and Processing, Pattani Community College

Suchanat Potikul'

Abstract

The objectives of this study are: 1)to compare the academic achievement in soil, fertilizer and
water management for plant production before and after the learning of students who received active learning
management; 2)to compare the 21st century learning skills before and after the learning management of
students who received active learning management; and 3) to study the satisfaction of learning management
using the Active Learning process of Agriculture and Processing students, Pattani Community College. Data were
collected by using tests and questionnaires with 10 agriculture and processing students, who were the target
group. Hypothesis analysis was done to compare the means of one sample group (One group pre-test and
post-test). The results of the study found that 1) The academic achievement in soil, fertilizer and water
management for plant production of students after studying was significantly higher than before studying at a
statistical level of .01. 2) Learning skills in the 21st century that received from organizing learning activities in
the form of Active Learning after studying was significantly higher than before studying 3) Satisfaction in
organizing learning using the Active Learning process found that students had overall satisfaction at a high level
(X=3.94). When considering the factors of satisfaction in all 5 areas, it was found that satisfaction with teachers

had the highest value.

Keywords: Learning management using Active Learning process, 21st century learning skills, Agriculture and

Processing students, Pattani Community College.
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The Development of Physics Learning Activities Package Using Flipped Classroom Model
with Gamification to Enhance the Analytical Thinking for Grade 11 Students

Sudawan Damnok' and Roseleena Anantanukulwong®

Abstract

The purposes of this research were to 1) develop and evaluate the efficiency of the physics learning
activities package using the flipped classroom model with gamification to based on standard criteria of 70/70,
2) compare analytical thinking skills between before and after learning with the physics learning activities
package, 3) compare analytical thinking skills after learning with 70 percent criteria, and 4) study the students’
satisfaction toward learning through physics learning activities package. The target group was 32 grade 11
students. The instruments consisted of 1) the physics learning activities package using the flipped
classroom model with gamification, 2) the lesson plans, 3) the analytical thinking skill test, and
4) a questionnaire for studying the students' satisfaction. The statistical data were percentage, mean, standard
deviation and t-Test.

The research results showed that 1) the efficiency of the physics learing activities package was
75.17/75.78, 2) the analytical thinking skill after learning was higher than before learning with a statistical
significance level of .05, 3) the analytical thinking skill after learning was 75.78 percent passing the criteria of 70
percent, and 4) the students’ satisfaction after learning with the physics learning activities package was at the

highest level (x = 4.66, S.D. = 0.53).

Keywords: Physics Learning Activities Package, Flipped Classroom, Gamification, Analytical Thinking
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Quality Camping Activities Development Through ADDIE Model Process for Senior Scouts

History Integrated at Wat Bawonmongkol School

. 1 2*
Chatree Jindamanee’, Prapansak Toungsuwan

Abstract

This study aimed to develop a quality camping activity process using the Research and Development
(R&D) method based on the ADDIE Model, which includes five steps: 1) Analyze: Conditions, problems, and
needs were studied through document analysis, interviews, and focus group discussions using the PMI technique
; 2) Design: Activities designed based on the ADDIE Model framework; 3) Develop: activities developed by a
group of 37 participants involved planning process; 4) Implement: Designed activities implemented 257
participants selected using purposive sampling including administrators, instructors, committee members,
students, and parents. Conducted at a temporary site in Portuguese Village, Phra Nakhon Si Ayutthaya Province;
and 5) Evaluate. Outcomes were evaluated using questionnaires, with data analyzed through descriptive

statistics, t-tests, and satisfaction assessment.

Results showed that an effective camping activity process based on the PMI approach along with ADDIE
Model should include three main stages with 18 components: 1) Preparation Stage (Analyze, Design,
Develop) consisted 14 components are (1) project management, (2) curriculum development, (3) manual
handbook development, (4) budget planning, (5) staff preparation, (6) management preparation, (7) food
preparation, (8) safety arrangements, (9) located and facilities preparation, (10) equipment preparation, (11) risk
management, (12) journey preparation, (13) documentation of student journey regulation, (14) monitoring  2)
Implementation Stage (Implement) consisted 1 component: (15) activities curriculum involving 12 key
activities including orientation, team building, recreation, journey, cooking, adventure, archaeology, pioneering,
public relations, project creation, Thai pride activities, and closing ceremony. 3) Evaluation Stage (Evaluate)
consisted 3 components: (16) objectives evaluation exhibited activities consistency along with content at a high-
level (K = 4.08, O = 0.57), measuring improved learning outcomes at a high level (W = 4.47, G = 0.77) with
statistical significance at .05 level, (17) method and activities organizing at a high-level satisfaction ([l = 4.48, O
= 0.77), and (18) reporting results of activities according to characteristics desirable of learners in basic education

curriculum at a highest-level satisfaction (U = 4.55, O = 0.82).

Keywords: Camping Activity Process, Curriculum, ADDIE Model
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The Development of Science Learning Activities Package of Sound Topic
Using Problem-Based Learning Combined with Brainstorming Techniques to Enhance
Problem Solving Skills of Grade 11 Students

Narisah Awaekaji', Roseleena Anantanukulwong * and Ruhaisa Dearamae >

Abstract

The purposes of this research were to 1) develop and evaluate the effectiveness of a science
learning activities package on the topic of sound using problem-based learning combined with brainstorming
techniques, 2) compare students' problem-solving skills after learning against the 70 percent criterion,
3) study students' learning progress between before and after learning and 4) study students' attitudes
toward physical science. The samples group consisted of 25 grade 11 students from Bukit Pracha Uppathum
School. The research tools included 1) a science learning activities package, 2) lesson plans, 3) a problem-
solving skills test, 4) learning progress test and 5) an attitude questionnaire toward physical science.
The statistics were used the effectiveness based on the E,/E, criteria, one-sample t-Test, mean,
and standard deviation. The research findings indicated that 1) the effectiveness of the science learning
activities package on the topic of sound using problem-based learning combined with brainstorming
techniques was 76.11/75.67, which met the established criteria. The problem-solving skills scores after
learning that were significantly higher than the 70% criterion at the .05 statistical level. The learning
progrestion was at a moderate level, and students’ attitudes toward physical science were at a very high
level (X = 4.44, SD. = 0.86)

Keywords: Science learning activities package, Problem-based learning combined with brainstorming

technigues, Problem-solving skills, Sound
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The Development of Grade 11 Students’ Conception in Electrochemical Cell with
the Chemistry Learning Activities Package Using Model-Based Inquiry
Combined with Multimedia

Alwanee Etae', Ruhaisa Dearamae’ and Roswanna Safkolam’

Abstract

The purposes of this research were: 1) to develop and evaluate the effectiveness of a chemistry
learning activities package using model-based inquiry combined with multimedia, 2) to compare conceptions
of electrochemical cells before and after learning, 3) to compare conceptions after learning with the chemistry
learning activities package on electrochemical cells against the criterion of 70 percent, 4) to study conceptual
change regarding electrochemical cells, and 5) to study students' attitudes towards the chemistry subject.
The target group for this research consisted of 23 grade 11 students from Somboonsart School selected by
cluster random sampling. The research tools consisted of a chemistry learning activities package, lesson plans,
a conception test, and 4) a chemistry attitude questionnaire. The statistics employed included the efficiency
of the activities package based on the E/E, criteria, paired sample t-Test, mean, and standard deviation.
The research findings indicated that: 1) the chemistry learning activities package using model-based Inquiry
combined with multimedia achieved efficiency ratings of 73.79/74.57 which was higher than the standard
of 70/70 criteria, 2) the students’ average conceptions scores after learning were significantly higher than
before learning at a significance level of .05, 3) the students’ average conceptions score after learning
was significantly higher than 70 percent at a significance level of .05, 4) the students conceptual change
from partial understanding with specific alternative conception (PS) to complete understanding (CU),

and 5) the students’ attitudes toward the chemistry subject were at the high level (X = 4.27, S.D. = 0.34).

Keywords: Chemistry learning activities package, Inquiry learning, Model-based, Multimedia, Conception,

Conceptual change, Electrochemical cell
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The Development of Grade 8 Students’ Critical Thinking Skills
with Science Activities Learning Package Using Science Technology
Society and Environment Learning Approach Combined with Learning

Unit Storyline of the Changing in the Earth Topic

Sanlaila Waemayi', Roseleena Anantanukulwong ? and Ruhaisa Dearamae °

Abstract

The purposes of this research were to 1) develop and test the effectiveness of a science learning
activities package using the Science, Technology, Society, and Environment learning approach combined
with storyline lessons, 2) compare critical thinking skills before and after learning, 3) compare critical
thinking skills after learning with the 70 percent criterion, 4) assess students learning progress, and
5) study attitudes toward science subject. The sample consisted of 27 grade 8 students from
Wiangsuwanwittayakom School. The research tools included a science learning activity package, lesson
plans, critical thinking skills tests, and attitudes questionnaire toward the science subjects. The statistics
used included efficiency based on the E,/E, criterion, the t-test for dependent groups, the means and
standard deviations. The research findings revealed that the effectiveness of science learning activities
package using the Science, Technology, Society, and Environment approach combined with storyline
lessons was 75.55/72.70; the students’ average critical thinking skills score after learning was significantly
higher than before learning, and their post-learning critical thinking skills score was significantly higher than
the 70 percent criterion at the .05 significance level. The students demonstrated a learning progress score
<g> of 0.48, indicating a moderate level of improvement. And the mean attitude score toward science was

4.03 (S.D. = 0.74), indicating a very high level of attitude.

Keywords: Science learning activities package, science technology society and environment learning

approach, Critical thinking skills, Changing in the Earth
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Local Food: Local Knowledge of Ban Luang Subdistrict Municipality,
Chom Thong District, Chiang Mai Province

Ladda Prasopsombatl*

Abstract

This research aims to 1) study knowledge on local food wisdom with the participation of people
in the community, 2) promote the restoration of local food wisdom for the next generation to create self-
reliance and a good quality of life, From the study, it was found that local food contributes to the
community learning, inheriting, revitalizing, and applying it in daily life. Food can also express local

identity, reflecting the way of life, beliefs, and relationships of people in the community.

Keywords: Local Knowledge, Local Food, Sustainable Self-Reliance
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Effect of objects arranged in images on human memory recall

Jirat Bualuang Author’, Kris Outahorn? and Nuttanont Hongvvarittormy

Abstract

This research examines the effect of object arrangement in images on recall, hypothesizing that objects
arranged orderly in images enhance recall compared to those arranged disorderly. The study involved 30
students randomly assigned to two groups of 15 each. The first group viewed images with orderly arranged
objects, while the second group viewed images with disorderly arranged objects. Each group was shown six
images for 15 seconds each and completed a 20-question test. Data analysis using an independent-sample t-
test revealed that the group viewing orderly arranged objects recalled significantly more objects than the group
viewing disorderly arranged objects at a .05 statistical significance level. These findings support prior research,
indicating that grouping information enhances human recall and highlights practical applications, such as

organizing computer desktop icons for easier access.

Keywords: Object arrangement, Memory, Working Memory
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Study the cultural Landscape for improving the environmental according to the
potential of the tourist district of Cha-wang and link the areas in Nakhon Si

Thammarat.

Surasak Choothong' Wattana Na nakorn' Jarepomn Phetchit"” Wanruedee Thongchankaew'

ABSTRACT

This research aimed to study the cultural landscape in order to propose environmental
improvements based on the tourism potential of Chawang District and its surrounding areas in Nakhon Si
Thammarat Province. The study employed descriptive statistics including percentage, mean, and standard
deviation, as well as inferential statistics using the T-test. The assessment of tourism resource potential
revealed that the historical mining route exhibited high tourism potential. Notably, Khao Suan Viewpoint
received the highest score (3.84), followed by the Nai Krid mineral hole (2.95), both of which were rated
moderate to high. The Old Mining Tunnel (2.59) and the Golden Pagoda Tunnel (2.38) were rated at a
moderate level. For the cultural tourism route following Phor Than Klai Vachasit, most sites demonstrated
moderate potential. Wat That Noi received the highest score (2.88), followed by Wat Suankhan (2.73), while
Sala Phor Than Klai, Wat Had Sung, and Wat Wang Muang were evaluated at a lower level. The natural
tourism route also showed moderate resource potential. Suan Ai Waterfall had the highest score (3.10),
followed by Katoon Reservoir (2.81) and Khlong Dindaeng Reservoir (2.63). Regarding the relationship
between tourism potential and tourist satisfaction, the perceived value and attractiveness of tourism
resources were rated the highest (mean = 4.75), followed by tourism development potential (4.29) and
management capacity (3.93). Hypothesis testing confirmed that all three aspects had a statistically significant

effect on tourist satisfaction (p < 0.01).

Keywords: cultural landscape, the potential of tourist attractions, Nakhon Si Thammarat
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Develop capability in term of physicalness and facilities in
Tourist Attractions of Chawang district and buffer zone

Nakhon Si Thammarat.

Surasak Choothong" Jareporn Phetchit" Sathit Buakhao' Rattana Unjan' Wanruedee Thongchankaew'

ABSTRACT

This research aims to enhance the physical carrying capacity and the adequacy of facilities in tourist
destinations within Chawang District, Nakhon Si Thammarat Province, and its neighboring areas, including
the districts of Phipun, Lan Saka, Chang Klang, Nopphitam, Thung Yai, and Tham Phannara. Data were
collected through surveys, assessments, and questionnaires, and analyzed using percentages, means,
standard deviations, and t-tests. The findings indicate that the physical carrying capacity and the availability
of facilities in the tourist destinations across all eight districts are at levels that can accommodate tourism
without adversely affecting the sites. Factors influencing tourist satisfaction regarding the physical aspects
of these destinations were rated highest (mean = 4.75), followed by economic and social aspects (mean =
4.09), environmental aspects (mean = 4.02), and management aspects (mean = 3.96). Hypothesis testing
revealed that all four factors significantly affect tourist satisfaction concerning the destinations' capacity to

accommodate tourism (p < 0.01).

Keywords: Support tourism capacity, facilities, tourist attraction, physical aspects

115058931 IEAUN AIN 36 Usedd 2568
The 36" National Thaksin University Conference (TSUCON 2025)



UsznnanuRananneliensalniwndenguluriesaunuisaulay

253550 dddnsau’*

UNANED

NuITeiTTagUszasdiiafnwiUsvianvesauianaianiabiginsaiiad uluvae i oun1widaingy

9

Junwsssemeaunusuiesaunuesulal FinmsSeulasaidhensalgnunsnluilomuneginniwmdingy
- = v o % 13 % ca o D] PN - - -
\lensdeans wazSeulduszendanuilasaihensaindeuluiesouiiondnniwiiio nsdeansludinasein
n1sldvesaunuiesulaid wiues eadlonisiivdoya nqudlegrslunuidelfedndnuiiiZounivdingy
& ' ° Ao a @ - a Y = o
Wuniwiinelseimadiui 40 auliTewinn1wdinguiiion1sdedts Ian1siigun1saeunInuIsens 2 4aluuas

mMAUURGenMsaunuruiesaunueeulal 1 $alus Unfinwingudiedne 40 eugnuundu 10 ngudes Wndnwiax

3

L3 ' ] < U s Y v vV dy v A a ¥
aunwesulatnelungudesiunan 10 dav lngldmdeaununulemiunisdesounasszandanuilasaing

q

hensalilendnnwiion1sdeans mssiuswdeyauszinnanulanatanidhieinsaigndaidu 8 Yssuanai

Annan wazdnseideyanienud (Frequency) wagiUasiduna (Percentages) 9NHANUITENUIIANURANAN

Ussiananudenndesseninusyauiunien danuduassevasiigaian TuvaginnuianainUssianguuuunymaild

Y 9

'3

ANudLarToavtieeign nasuddellarunsnirluinsierimisnisSeunisaswioannnuianalnniebieinsal

nMwdinguiasilenIsiasurinvensdeansliuiinAnwifiseunusingulunwismawssmaldlumidesely

AdAey: Yiosaununeaulatl KAKENN Y1 ANUYNABIVEINTW UseinnAaRanaInNIelIeINTal

1 919758, W inenduwalulagdsvianaaiuun WWeesny 57120

119Uy AN T5EAUYIA ATaN 36 Usvand 2568
The 36" National Thaksin University Conference (TSUCON 2025)



Grammar Error Types in Online Chat Conversation

Worawan Saleesongsom’

Abstract

This research aims to study what the most grammar error types that EFL students produced while using
online chat room. The content of grammatical structure is explained in the course syllabus of English for
commutation course, and the students applied the grammatical structure knowledge to produce language for
commutation through online chat room, which is a research tool. Forty EFL students, who were learning English
for communication course. The students had attended a lecture for two hours, and they chatted with their
classmates in online chat room for one hour. They were separated into ten small chat groups and chatted for
ten weeks, by following the topics and content in textbook and with applying the grammatical knowledge to
produce language for communication. For collecting data. the grammar error types were categorized into eight
types, and were analyzed by Frequency and Percentage. From the results, the most grammar error types showed
that subject - verb agreement was the highest frequency and percentage, whereas the plural form was the
lowest frequency and percentage. In the future, the research results can analyze to find the learning and
teaching methodology to reduce the grammar error types and to find the methodology to improve

communication skills for EFL students.

Keywords: online chat room, language production, language accuracy, language error types
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Cultural Wisdom and Creative Craft Innovation: A Case Study of Tai Yai Tong Lai Handicraft

Traditions in Mae Hong Son Province, Thailand

Phasunit Saramas’, Jirawat Rugchatz, Ittipong TongsrikateSTaniyabhon Srihata’, Chiraporn Srinak®

. . . 6
andSurachai Srinorajan

Abstract

The objective of this research article is to investigate the traditional craftsmanship of Tong Lai in
Mae Hong Son Province, Thailand and to develop prototype products by integrating traditional wisdom with
contemporary design concepts within the context of creative culture. This qualitative research was
conducted in three districts of Mae Hong Son - Mueang Mae Hong Son, Khun Yuam, and Mae Sariang. Data
were collected through field observations and in-depth interviews with 78 purposively selected informants,
including artisans, Tai Yai community members, government and private sector officials, cultural
entrepreneurs, and experts in Tai Yai arts and culture.Relevant literature and documents were also reviewed.
The findings indicate that Tong Lai is recognized as an intangible cultural heritage related to the traditional
craftsmanship, that has been practiced in Mae Hong Son for over 150 years.It involves the artistic technique
of punching, or carving Tai motifs into smooth surfaced materials such as zinc, aluminum, wood, or
paper. The craft embodies ethnic identity and is deeply intertwined with Buddhist cultural practices,
commonly used in the decoration of temples, and ritual objects offered as acts of religious devotion.The
study proposes a design and development for Tong Lai prototype products based on research conducted
in three districts. The outcome consists of three necklace designs inspired by local motifs: Dok Bua Tong
(Tree Marigold), Pak Kut (edible fern) and Nok Yuang (peacock). This initiative aims to contemporize and
preserve the traditional Tong Lai craftsmanship while promoting sustainable economic and social

opportunities for local communities.

Keywords: Tong Lai, Tai Yai handicraft, ethnic identity, product design, Mae Hong Son
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“Sipping Coffee Glancing Sea and Rolling Boat and Buffalo” : Cultural Tourism of the
Sukorn Island, Palian District, Trang Province

Jumrern Jitlungl*

Abstract

This research articles aims to 1) study the history, context and cultural capital of Koh Sukorn, 2)
study the process of participatory cultural tourism management in Koh Sukorn, 3) jointly create guidelines
for promoting tourism and promoting community lifestyles. A total of 33 participants were selected using a
purposive sampling method. Data collection methods included in-depth interviews, focus group discussions,
and participatory observations. Data validation was conducted through triangulation using multiple sources
and methods, with continuous analysis and reflection throughout the research process. A qualitative
research approach was applied, using content analysis. Research Findings Sukorn Island, also known as "Pig
Istand," is a subdistrict in Palian District, Trang Province. It is located in the middle of the sea, parallel to the
coastline, and is only 3 kilometers from the mainland. The island covers an area of approximately 8,750 rai
(about 14 square kilometers), consisting of plains and rolling hills. The first settlers arrived about 200 years
ago, The cultural tourism model in Sukorn Island relies on the collaboration of various local networks, In
addition, the management process involves cooperation with local administrative organizations and
government agencies, ensuring sustainable and community-driven tourism development. Developing
Strategies to Promote Cultural Tourism and Strengthen Community Culture. Documenting Sukorn Island’s
History-This initiative aims to preserve and communicate the island’s historical and cultural significance,
fostering awareness among local communities. Designing Local Souvenirs-The community has

collaboratively developed souvenirs for tourists.

Key words: Sipping Coffee, Glancing Sea ,and Rolling Boat and Buffalo, Cultural Tourism
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Promoting awareness of the value, importance and innovation of the “Phi Bo Worship

Tradition” as a “Cultural Heritage” in Thung Wa District, Satun Province

Kettawa Boonprakarn 1' Jedsarid Sangkapan 22 Chutima Thutsaro3?, Chaowanee Kaewmano4®, Triphumin Treetreesual5?,

Chutima Wangbenmudé* Arisara Boonrat7®, Supawadee Thammarat8®, Krisorn Wongprud9®, Punya Tepsing105,

Apirak Janthawong11’ Sudaporn Thongsawat12® Nanthiyarat Suriyo13® and Nuntharat Suriyo14®

Abstract

This research article aims to promote awareness of the value, significance and innovation of the Phi Bo
worship tradition as a cultural heritage in Thung Wa District, Satun Province. The research method used
qualitative research and participatory action research. Data were collected through non-participant observation,
in-depth interviews with 26 key informants, demonstrations and training on the design of Phi Bo masks for
students at Tung Wa Kindergarten School, and a Phi Bo mask making competition, where the Phi Bo masks were
used as prototypes on shirts and bags to create a community economy. Analyze data by categorizing data
according to issues, interpreting, conclusions., and presented in a descriptive analysis. The research results found
that promoting awareness of the value and importance of the Phi Bo worship tradition can be promoted in
various ways, namely through the learning process, promoting through the participation process of all sectors
through the procession in the Phi Bo worship tradition, leading to the preservation and continuation of the
tradition from generation to generation, setting up shops selling products by community enterprises, leading to
economic activities, organizing activities that also connect to innovations that create value and worth by
allowing youth to participate in designing Phi Bo masks to create awareness of the value and importance of the
Phi Bo worship tradition, as well as using the Phi Bo mask prototypes designed by youth to appear on shirts
and bags to create pride in the work they have jointly created and can further develop to generate income for
the community.

Keywords: Phi Bo worship tradition, cultural heritage, Chinese beliefs, homeless ghosts
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Inscriptions and Patterns of Wooden Buddha Panels in Phrae Province

Sirisak Apisakmontree'*, Somsak Phromchak® and Kriangkrai Muangmun3

Abstract

This research article is part of the research on Lanna wooden panels: the process of creation and
conservation. The purpose of this article is to analyze the inscriptions and styles of wooden panels in Phrae
Province. Using qualitative research methods. The study found 39 wooden panels in Phrae Province, 7 of which
had inscriptions. The oldest wooden panel was found in 2201 B.E. The newest wooden panel was created in
2561 B.E. The age of the wooden panel construction shows the continuity of the wooden panel construction
in Phrae Province since the 24" - 26" Buddhist centuries. The content of the inscription shows the beliefs of
the five disappearing Buddhas, the worship of teachers, and dedication to the deceased. As for the wooden
panel Buddha image style, the most common type is the frame-shaped niche style. In the section of
miscellaneous arch frames, the most common type is the lotus petal frame. All the wooden panels reflect the
idea of the Buddha's residence, especially the Buddha amulets decorated inside, which are in line with the

belief in the past Buddha.

Keywords: Wooden Buddha panels, Inscriptions, patterns, Phrae Province
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Analysis of sculpture carvings archaeological remains of Sa Kaeosrimahosot to develop
a cloth in Prachinburi

Pakawat Kittithadapakorn'

ABSTRACT

Sri Mahosot city used to be the location of an ancient city in the Dvaravati art style around 300 B.E. The Fine Arts
Department has been excavating and studying evidence and renovating the ancient site since 1986. Sri Mahosot archaeological site
is located in Khok Pip Subdistrict, Sri Mahosot District, Prachin Buri Province. It is located in 3 villages: Ban Sa Makhuea, Ban Khok
Wat, and Ban Nong Sakae. The city was originally called Avadhyapura, Sriwatsapura, Mahosot, Mueang Phra Rot, and Sri Mahos at
present. Sa Kaeo is an ancient pond with a width of 17.40 meters and a length of 42.70 meters, which was dug deep into the
natural laterite. Outside Sri Mahosot city, the pond is dug into the laterite floor. The edge of the pond is carved with real animal
patterns. And there are only in the mythological legends of animals in rectangular frames, including elephants, lions, or makaras.
The fact that the edge of the glass pond is carved with the shape of a makara makes it assumed that this pond was used in rituals
related to fertility. The makara can be literally translated as the one who vomits, meaning the one who vomits fertility. The shape
of the makara must always open its mouth and spit out various symbols of fertility. There are also traces of a square shape
protruding into the pond. Therefore, it is likely that the area protruding is where the ceremonial pavilion was set up during the
ritual. The shape of the glass pond is a square pond dug into the natural laterite layer. From the research, it was found that the
current condition of the sculptures carved on the edge of the glass pond has bas-relief carvings as symbols and animal figures in
the rectangular frames, including elephants, lions, makaras, and snakes, totaling 29 frames, with 45 animal figures: 24 elephants, 11
lions, 8 makaras, 1 pig, and 1 kinnari. There are also snakes wrapped around a water jar between 2 elephants, makaras, and swans
walking in a row above the frame with an elephant. Sometimes it is a single elephant in a frame showing different postures such
as standing, walking, kneeling, or multiple elephants showing signs of fighting or walking in a row. The lion on the edge of Sa Kaeo
is usually a single lion in a frame showing different postures such as running or leaping. The Makara figure has different
characteristics, such as Makara having a short trunk, a long trunk, a Makara with scales similar to a crocodile, some Makara has a
long body like a snake, some Makara has horns, a tail like a fish, or a face like a lion. As for the pig figure, there is only one in Sa
Kaeo, looking like a wild boar, standing with its hind legs bent and its head tilted up with its tail curled. As for the snake figure, it
looks like a natural snake spreading its hood facing the pond. It is believed that the Sa Kaeo ancient site dates back to around the
10th-11th Buddhist centuries. It is believed to be a sacred pond used for religious ceremonies or may have been a ritual for
prosperity. The analysis of the sculptures and carvings of ancient sites on the edge of Sa Kaeo in Mueang Si Mahosot to develop
the pattern of the fabric of Prachin Buri Province is a qualitative research and research for Prachin Buri Province and has collected
knowledge on the history of the ancient city of Si Mahosot from a perspective that other scholars have not yet studied, namely,
using the history and current conditions of the sculptures of the edge of the Kaew pond to study and analyze the current conditions
of the sculptures of the edge of the Kaew pond, the ancient city of Si Mahosot, Prachin Buri Province to determine and design
fabric patterns until getting the design of the fabric pattern that came from the design of the development by getting the prototype
of the fabric pattern from the sculptures of the edge of the Kaew pond, Si Mahosot, to develop the fabric pattern. There was an
analysis of the sculptures of the edge of the Kaew pond, the ancient city of Si Mahosot to develop the fabric pattern of Prachin
Buri Province. There was a fabric pattern that would be used as a local woven fabric that shows the identity and identity of Prachin
Buri Province. This research has created new knowledge and resulted in 5 sets of fabric patterns: Makara Ton Pho pattern, Makara
Nimit pattern, Makara Khum Khao pattern, Naga Kham Kon Len Nam pattern, and San Rimit Satya Sara Kaew pattern to be used as

the fabric pattern of Prachin Buri Province.

Keywords : Makara, sculpture, carving, fabric pattern
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Development of legal measures to promote and safeguard cultural heritage to create

awareness towards supporting sustainable innovation

. 1
Keovalin Torpanyacharn

Abstract

This article aims to study the characteristics and dynamics of intangible cultural heritage, as well as
legal theories related to its promotion and safeguarding. It examines the promotion and safeguarding of
intangible cultural heritage and the limitations under the Promotion and Safeguarding of Intangible Cultural
Heritage Act B.E. 2559 (2016). The study includes two case studies from Nonthaburi Province and explores the
promotion and safeguarding of intangible cultural heritage under the 2003 Convention for the Safeguarding of
the Intangible Cultural Heritage, along with UNESCO’s guidelines for the safeguarding of valuable cultures and
traditions. The study also investigates Japan’s approach to promoting and preserving intangible cultural heritage
to analyze and propose legal measures for enhancement in accordance with the principles of UNESCO, tailored
to Thailand’s evolving cultural context.

The study found that the Promotion and Safeguarding of Intangible Cultural Heritage Act B.E. 2559
(2016) is consistent with the characteristics and dynamics of intangible cultural heritage, as well as with relevant
legal theories. It also aligns with the principles outlined in the 2003 Convention for the Safeguarding of the
Intangible Cultural Heritage and the approach adopted by the selected country of study, namely Japan. In the
case studies of pottery culture and the “Thot Man Nor Kala” (fried taro and acacia fritters) culture on Koh Kret,
Nonthaburi Province, it was found that the promotion and safeguarding efforts also align with the relevant
characteristics and legal theories associated with the safeguarding of intangible cultural heritage. However, the
study identified several legal and practical limitations that hinder effective promotion and safeguarding. These
include the absence of a joint registration process for shared intangible cultural heritage, the lack of clear
designation of successors, the absence of specific measures for endangered intangible cultural heritage, the lack
of legal provisions ensuring community and stakeholder participation in compiling the national inventory of
intangible cultural heritage, and the absence of a process for reviewing and updating the registered elements of
national intangible cultural heritage to reflect contemporary practices. Therefore, it is necessary to amend and
supplement the relevant laws and regulations and implement policy measures for the registration of intangible
cultural heritage and the promotion and safeguarding by designated successors. These steps would help
enhance the promotion and safeguarding of intangible cultural heritage in Thailand in a manner more aligned

with fundamental principles and international standards.

Keywords: Intangible Cultural Heritage, Law, Innovation, Sustainability
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The Severed Chain and the Confrontation of Economic Warfare between Two

Superpowers: A Case Study of the United States and the People's Republic of China.
Wanjukkree Chotirat", Tana Maneepruk’

Abstract

The study titled A Chain Pulled Apart: Confronting the Economic War Between Two Superpowers — A Case
Study of the United States and the People's Republic of China aimed to (1) examine the historical trade relations
between the United States and the People's Republic of China, and (2) analyze the factors that impacted the global
economic supply chain. The research employed a content analysis methodology, drawing from academic articles,
governmental reports, and policy documents from both countries. The findings revealed that the contemporary conflict
between the United States and China extended across four dimensions: economy, technology, seopolitics, and
ideology. These tensions had widespread intemational consequences: (1) a struggle for global leadership and influence,
(2) policies driven by domestic agendas and the competition for power on the world stage. The United States
implemented trade and technology measures to protect its domestic industries, and (3) while China strengthened its
internal industrial capacity and pursued economic cooperation with other nations. The conflict significantly affected
global supply chains, altered the balance of economic power, and reshaped global political trends. Despite the
disruption and uncertainty caused by the economic war, it also drove innovation and prompted policy reforms at both

national and intemational levels.

Keywords: Economic Warfare, USA. and China, 21% Century Economy
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Transformable Lamp Design Project

. - 1*
Sasinan Kirinrattana

Abstract

This research project was developed as part of a practice-based design initiative for the
Stockholm Furniture Fair. The objective was to create a product that brings back the lost sense of
playfulness in working adults to help alleviate stress. Statistical reports indicate that a significant number
of Thailand’s working-age population experience moderate to high levels of stress, which adversely
affects their work performance and overall health. The study began by exploring research showing that
modular toys can aid in mindfulness practices by encouraging concentration on the present moment
through repetitive, time-consuming activities. Through material experimentation and prototyping, silicone
was identified as the ideal material due to its soft, flexible texture, which helps relax the nervous system

and reduce stress hormones.

The findings led to the development of a stress-relief product: a modular lamp designed to
engage users in a creative assembly process. The lamp consists of silicone blocks embedded with LED
lights, which can be connected using internal wiring and magnets that conduct electricity, forming a
parallel circuit linked to a base connected to a household power source. The lamp lights up with a warm
tone once the blocks are properly connected, offering both functional lighting and an interactive

experience.

The final product is a transformable lamp that integrates design and light art, reflecting the
principles of Modular Aesthetics. This approach emphasizes user interaction and creativity, promoting

stress relief through playful engagement and hands-on participation.

Keywords : playfulness, mindfulness, Modular Aesthetics, warm tone, LED lights,
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Creative works of "The River of Faith : Worship Phra Lak" series

Khajornsak Saowapong' Yada Somboon? Natchaya Amonluk® and Orawan Phochanatharn’

Abstract

This article presents a creative works of "The River of Faith : Worship Phra Lak" series with two
objectives: (1) To study the history and beliefs of the Songkhla Lake people towards “Phra Lak (Mae Thuat
Yai Mee)” through qualitative research by studying data from documents, related research, and field
interviews. (2) to create a Thai dance work that reflects the image and belief in Phra Lak by using the action
research approach according to the 6 steps of creative design by Professor Emeritus Dr. Surapol Wirunrak,
including the concept and principles of dance talent show based on Thai dance. This dance performance
uses the structure of Thai dance moves combined with Nora dance moves. It conveys local identity through
traditional dance. This creative work has been evaluated by 7 qualified persons from various fields of
expertise and academics, including dance, music, anthropology, and visual arts, with the evaluation results

being at the “very good” level.

Keywords: Songkhla Lake Basin, Phra Lak, Creative Thai Dance, Mae Thuat Yai Mee
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Creative works of “Duck Lagoon” series

THANYAPHON SUKPHONG', BUSSARA IMYIM®, SUPAKJIRA AEDKAEW? AND ORAWAN PHOCHANATARN®

Abstract

This article presents a contemporary dance creative work, “Duck Lagoon,” with two objectives: (1)
to study duck behavior and the duck farming process in the sandbar area of Songkhla province. This was
using a qualitative research methodology. Data were collected from documents, research, and interviews
with farmers and Livestock officesr in four districts: Ranot, Krasae Sin, Sathing Phra, and Singhanakhon; and
(2) to create a dance performance that reflects the identity of the duck farming occupation in the sandbar
area of Songkhla province through imitation of duck behavior and movement applied it to dance moves,
based on the 6-step creative design process of the Emeritus Professor Dr. Surapol Wirunrak concept. The
creative work was evaluated for quality by 7 experts from various fields, including dance, music,

anthropology, and visual arts. The evaluation results were at the “very good” level.

Keywords : Duck Lagoon, Duck Farming, Songkhla Lake Basin, Contemporary dance
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Mater Research Music Composition: “Two Ways of Ranod Lifestyle” for
Combo Band

Supawat Nuanpanl* andPrayat Supaji’cra2

Abstract

Master Research Music Composition: “Two Ways of Ranod Lifestyle” for Combo Band is a musical
work designed to reflect the cultural identity of the local community in Ranod District, Songkhla Province.
This region features a distinctive geographical landscape that interconnects Songkhla Lake, agricultural
plains, and the coastline of the Gulf of Thailand. As a result, the way of life of local people merges two
living patterns: a gentle, water-based lifestyle and a stable, land-based one. The objective of this creative
work is to portray these dual aspects of life through a musical composition in a creative jazz style. The
piece combines rhythmic elements of bossa nova and swing to evoke the emotional and atmospheric
qualities that reflect the rhythms of life in the community with nuance and sensitivity. The composition
was developed through secondary research involving local cultural materials and musical analysis. This
information was interpreted and translated into musical elements aligned with the district’s social context
and landscape. A small combo ensemble consisting of piano, drum set, guitar, bass, tenor saxophone, and
trumpet was selected as the core instrumentation to convey the character and emotion of the piece.
The results demonstrate the potential of creative music as an academic platform that bridges art, music,
and culture in a profound way. Furthermore, this composition offers a powerful approach to
communicating local identity through the dimensions of jazz music in a form that is both accessible and

internationally relevant.

Keyword : Songwitee Ampore Ranote Combo
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Research Music Composition: Ratchaphruek for Big Band Jazz

Kacha Polsri’ andPrayat Supajitra’

Abstract

Research Music Composition: Ratchaphruek for Big Band Jazz is a creative work that blends jazz
big band music with Thai classical music. Inspired by the beauty of the Ratchaphruek flower, the national
flower of Thailand, this composition serves as a symbol of Thai identity and national pride, echoing the
cultural significance traditionally embodied in Thai classical music. The composition incorporates unique
melodies of Thai classical music, developed and integrated with harmonies, rhythms, and improvisation
techniques found in jazz music. The composer has utilized distinctive characteristics of Thai classical
melodies and then developed them into a new composition, serving both as a tribute to Thai cultural

heritage and a creative exploration of contemporary music that bridges the past and the present.

Keywords: jazz, Bigband, Thai music, Ratchaphruek
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Master Research Music Composition: “The Night Lady” for Jazz Ensemble

Pongthorn Benjamala'” andPrayat Supajitra2

Abstract

Research Music Composition: “The Night Lady” for Jazz Ensemble is a creative contemporary jazz
composition written for Jazz Ensemble. The tune is written in a standard jazz-ABAB, 32-bar song form.
The composition is based on musical materials of jazz such as the use of jazz harmonies and modulation.
This work is inspired by my experiences playing music at night for several decades, during which
| frequently observed women visiting restaurants in the evening. | imagined the charm and beauty of these
women-some striking, others endearing-who came to sit, drink, and enjoy themselves. This inspired the
story behind the song, which celebrates lovely women and conveys a sense of brightness and simplicity.
The composer has a deep passion for the sound of the trombone, which influenced the decision to

feature this instrument as the main melody.

Keywords: jazz, Ensemble,lady
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Research Music Composition: Ratchaphruek for Big Band Jazz

Kacha Polsri', andPrayat Supajitra’®

Abstract

The Music Composition : Namkrajai Intersection for Big Band was inspired by the lifestyle of the
composer that has memories to this place since childhood until the present. There are many change in the
place that occurred during each period that the composer encountered. The importance of Namkrajai
intersection is a main intersection like a road connecting Songkhla to other pace. Transportation and vehicle
movement, various events that occur at Namkarjai intersection are therefore valuable memories for long
tine from the past to the present. The composiction has time signature 4/4 and 5/4 that reflects the
Nambkrajai intersection with 5 intersections. Arrange with funk music, modern jazz music and contemporary

music with improvisation technics.

Keywords: Namkrajai Intersection, Bigband, Contempolary music
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Effects of Kluai Hin Banana Flour and Palm Sugar on the Quality of Healthy Tuile
Cookies

Wannasiri Soontornkuman' Somrak Panphon2 Payap Masniyom3 Jaruwan Maneesri

This study aimed to develop a healthy tuile cookie by substituting wheat flour with a kluai hin
banana flour and RD95 (Dok Chao Phraya) rice flour, and replacing white sugar with palm sugar at
various ratios. The experimental results indicated that the formulation with banana flour and rice flour
at a 50:50 ratio physical properties comparable to commercial products. The values were: yellowness
(b)) 20.4+1.2, hardness 260.6+10.3 N, fracturability 0.3+0.0 N, thickness 2.7+0.2 mm, and weight 1.9+0.2
g, while the commercial product were 21.3+2.2, 287.9+22.0 N, 0.4+0.1 N, 2.4+0.2 mm, and 2.0+0.1 g,
respectively. This formulation also received the highest consumer preference score of 6.5+0.5 on a
7-point Hedonic scale. When evaluating the substitution of palm sugar for white sugar, it was found
that the ratio of 25:75 (white sugar : palm sugar) provided results similar to the commercial product.
The measured values for the 25:75 formula and the commercial product, respectively, were: b
30.4+1.2 and 30.4+0.2, hardness 193.2+2.5 N and 185.7+8.2 N, first peak force 2.8+0.3 N and 3.1+0.2 N,
diameter 46.1+1.5 mm and 46.9+1.2 mm, thickness 2.7+0.2 mm and 2.7+0.1 mm, and weight 1.9+0.2 ¢
and 1.8+0.1 ¢. These values showed no statistically significant differences (p<0.05). Therefore, the
most suitable formulation for developing a healthy tuile cookie is the use of banana flour and rice
flour at a 50:50 ratio, and refined sugar and palm sugar at a 25:75 ratio, which is appropriate for future

development as a health-focused alternative product.

Keywords : tuile cookie, kluai hin banana flour, palm sugar, rice flour
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Animal Feed Quantity Control Device

Pikanon Sutthipant*, Nakarin Sarin®, Areerat Songsakulwattana3, and Supanit AngsirikuLL1

Abstract

Animal Farm is one of the crucial businesses in the agricultural economy for several countries, including
Thailand. The task of how to minimize the cost and maximize the profit is the most challenging task for the
farm owner. Reducing costs for farmers is a traditional task for them. This research presents the building of an
automatic animal feed control system. The objective of this proposed system is to provide the feeding food
for animals with an appropriate amount of food at the right time. The proposed system employs the Internet
of Things (loT) technology concept and applies the set of electronic devices including the ESP8266 board,
Servo motor and Flutter to enable automation and remote control through a mobile application. The devices
are equipped with a Load Cell sensor to calculate amount of food being dispensed then it pass signal to Servo
Motor to distribute the food for animal. This system integrates to wireless communication module to facilitate
real-time monitoring. The key feature function is its ability to calculate the appropriate food amount based on
the animal's weight, age range, and energy requirements using calorie-based calculations. In conclusion, this
system results in enhanced feeding efficiency and prevent overfeeding or underfeeding food, promotes
healthier eating habits, and reduces the workload of farm owners. Eventually, the outcome of this approach

can help to reduce the operating cost and improve the overall quality of life of the farmer.

Keywords: Internet of Things (IoT); Automatic Feeding System; Load Cell; Flutter; ESP8266
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Design and Development of a Manual Device for Peeling Mangosteens

. .. 1*
Sasinan Kirinrattana

Abstract
This research aims to design a simple, non-electric kitchen tool to facilitate the consumption of
mangosteen, thereby expanding its market potential. Mangosteen is a significant agricultural export for
Thailand. In the first eight months of 2024, Thailand exported 247,274.83 tons of mangosteen, valued at

USD 427.28 million, marking a 25.6% increase compared to the same period in the previous year.

Challenges in peeling mangosteen, due to its hard and thick rind, deter consumers, especially
foreigners unfamiliar with the fruit. Incorrect peeling methods can damage the soft flesh or cause
contamination from the rind's red sap, leading to an astringent taste. A study of exported mangosteen sizes
revealed diameters ranging from 4 to 7 cm, with rind thickness between 0.6 and 1 cm. Based on this, a tool
was designed with a curved blade capable of uniformly scoring the rind around the fruit's circumference.
Grade 301 stainless steel was selected for the flexible body due to its high elasticity, while grade 420
stainless steel was used for the cutting blade. A prototype was developed and tested, yielding favorable

results from users, demonstrating the tool's efficiency and ease of use.

Keywords : mangosteen, unfamiliar, stainless steel,
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Morphometric characteristics, organ index, and meat quality of Nile tilapia

(Oreochromis niloticus) raised in freshwater and brackish water

Sarunphat Bunratthanamaitri', Weeracha Malinee', Yamilah Damteh” and Karun Thongprajukaew’

Abstract

The Nile tilapia (Oreochromis niloticus) is of significant economic importance in Thailand.
However, no studies have compared the characteristics of Nile tilapia rearing in different environmental
conditions. The aim of this study was to compare the morphometric characteristics and meat quality of
freshwater and brackish water tilapia fish (10 ppt salinity). The experiment was investigated based on a
completely randomized design, using adult Nile tilapia were randomly selected from both freshwater
(average weight 910 + 16, n = 10) and brackish water (average weight 912 + 21, n = 10). Twenty-one
morphometrics and related parameters were determined. The results indicated that the head width
(6.72 + 0.18 and 6.17 + 0.14 cm, P = 0.031) and condition factor (2.72 + 0.09 and 2.41 + 0.07, P = 0.011)
were significantly higher in the freshwater tilapia, as well as the lipid content in the meat (3.11 + 1.10%
and 1.35 + 0.51%, P < 0.001). Meanwhile, total length (32.28 + 0.46 and 33.60 + 0.25 cm, P = 0.022) and
preanal length (19.44 + 0.28 and 20.20 + 0.20 cm, P = 0.040) were significantly higher in the brackish
water fish than in the freshwater group. Similarly, higher redness-greenness value (-0.54 + 0.73 and -2.31
+ 0.25, P = 0.044). However, water salinity did not significantly affect other morphometric characteristics,
digestive organ index, intraperitoneal fat, and meat index (P > 0.05). These findings provide information

for consumer decisions and nutritional considerations.

Keywords: Lipid content, Morphometric characteristics, Nile tilapia
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Application of dried Gotu Kola powder as a substitute for wheat flour in waffles

Siriwan_Srisajjalertwaja’, Sainamphueng Khunamaengz, Neeranuch Chairungsee3 and

Rudeewan Tungpradith®

Abstract

This research aims to 1) study the processing and quality analysis of dried Centella asiatica (gotu
kola) leaf powder, and 2) determine the optimal ratio of dried gotu kola leaf powder to partially substitute
wheat flour in waffle production. The substitution ratios used are 99:1, 97:3, and 95:5 by weight. A
Completely Randomized Design (CRD) was applied for the experimental design. Data were analyzed using
Analysis of Variance (ANOVA), and mean differences were further evaluated using Duncan’s New Multiple
Range Test (DMRT). The study started with processing of gotu kola leaves by drying at 60°C for 10 hours,
grinding into a fine powder. The quality analysis revealed color values of L*, a*, b* as 49.72+2.24, 6.26+0.06,
16.03+2.01. The moisture, protein, fat, dietary fiber, ash and carbohydrate contents were 14.45+0.11%,
6.56+0.08%, 0.78+0.04%, 18.43+0.72%, 16.42+0.86% and 43.36+2.14% respectively. The use of dried gotu
kola powder to replace wheat flour in waffles at different ratios was evaluated for sensory qualities in terms
of appearance, color, aroma, taste, texture and overall liking using a 9-point hedonic scale with 50 panelists.
The results showed that the waffle with a 99:1 ratio (by weight) of wheat flour to gotu kola powder received
the highest mean scores for appearance, color, aroma, and overall liking, with mean scores of 8.11+2.03,

7.76+1.88, 7.62+1.04, and 7.92+2.11, respectively.

Keywords: dried gotu kola powder, waffles, wheat flour substitute
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Application of Probiotic Lactic Acid Bacteria to Inhibit the Growth of Streptococcus
mutans, Candida albicans, Enterococcus faecium for Oral Disease Prevention:

An In Vitro Study

Firdaw Manmeenl, Nasreeva Seema’, Tuanhawanti Sahabuddeenz, and Monthon Lertcanawanichakul®

Abstract

This study aimed to assess the inhibitory effects of lactic acid probiotic bacteria against common
oral pathogens, including Streptococcus mutans, Candida albicans, and Enterococcus faecium. The
antagonistic activities were evaluated through cross-streak assays, agar well diffusion tests, and biofilm
inhibition using crystal violet staining under in vitro conditions. The results demonstrated that the probiotic
bacteria exhibited significant antimicrobial effects against all tested pathogens. E. faecium was the most
sensitive, with an average inhibition zone of 18.7 + 1.2 mm, significantly larger than that observed for S.
mutans (13.4 + 1.5 mm) and C. albicans (11.2 + 1.8 mm) (p < 0.05). Cross-streak assays confirmed the ability
of the probiotics to suppress all target organisms. Regarding biofilm inhibition, E. faecium again showed the
highest susceptibility, with a mean reduction of 72.5 + 3.6%, while S. mutans and C. albicans were inhibited
by 55.1 + 4.2% and 483 + 5.1%, respectively. Additionally, thermal stability testing of the cell-free
supernatant, preheated at 105°C, revealed that its antimicrobial and antibiofilm properties remained
comparable to the untreated control group (p > 0.05), suggesting the presence of heat-stable bioactive
compounds. These findings indicate that lactic acid probiotics not only possess broad-spectrum
antimicrobial and antibiofilm capabilities but also exhibit thermal resilience, making them promising
candidates for incorporation into oral care formulations. Further investigations in simulated or clinical

models are recommended to support practical application.

Keywords: Antimicrobial activity, Biofilm inhibition, Heat stability, Oral pathogens, Probiotic lactic acid

bacteria
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The development of an adsorbent film from cassava residue to reduce the free fatty
acid content in used cooking oil, which is an obstacle in the process of preparing

feedstock for biodiesel production

Sureecha krodsuwan', Krittpitch Anusunai ?, Jirasuta Paenkhot Watchapon Khamruang4, Sek Handee’

and Nantharat Pruksapitak6

Abstract

Currently, fossil fuels are extremely important, but due to their limited supply, they cause energy
shortages, and their usage has significant negative effects on the planet. This has made the search for
alternative energy sources more important. One example of alternative energy is "biodiesel," which can be
produced from natural materials such as vegetable oils and used cooking oil. However, the production
process involves several steps and can be hazardous, particularly in reducing the level of free fatty acids
(FFA), which affects the quality of biodiesel and long-term production. To address this issue, researchers
have developed an adsorbent film from cassava residue, using a film with the ability to absorb FFA during
the biodiesel feedstock preparation process. This adsorbent film is designed with an appropriate surface
area for absorbing FFA, by mixing PVA with chitosan in a 95:5 ratio and sprinkling cassava residue on it. The
film has dimensions of 14cmx16cmx0.65mm. Testing found that a 4-gram film had the highest FFA
absorption efficiency, with a percentage of 28.943% when reused, showing an improvement from 14.336%
to 28.943%, demonstrating a clear increase in efficiency. Furthermore, the film is stable for use, does not

dissolve in oil or water, and does not degrade during use.

Keywords: oil, Free Fatty Acids (FFA), Biodegradable film, Cassava pomace, adsorb
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Study of Black Soldier Fry (Hermetia illucens) Prepupae Reared

on difference raw material

Passakorn Siripipat ' and Jenjiraporn Hantrathin *

Abstract

This study evaluates the effects of different feed formulations on the growth performance and
nutritional composition of black soldier fly (Hermetia illucens) larvae using agricultural by-products. Five feed
formulas were tested. The control diet comprised a 1:1 mixture of coconut milk residue and soybean residue.
The remaining four experimental diets were prepared by combining three parts of the control mixture with
one part of an alternative by-product: palm kernel meal, watermeal (Wolffia globosa), fermented fish waste,
and cauliflower leaves.

The results showed that larvae fed with the palm kernel meal-supplemented diet exhibited
improved growth performance, including higher final body weight and greater percentage weight gain, along
with elevated protein and fat content. In contrast, larvae reared on the cauliflower leaf diet accumulated
higher levels of omega-3 fatty acids and diverse amino acids but displayed the lowest growth parameters.

In summary, the most favorable outcomes in terms of larval development and nutritional value were
obtained from the diet composed of three parts coconut-soybean residue and one part palm kernel meal.
These findings highlight the potential of palm kernel meal as an effective raw material in diets for black
soldier fly farming. The approach also promotes transforming agricultural by-products into value and offers a

promising strategy for alternative protein production.

Keywords: Black soldier fry, By-product, Raw materials, Rearing
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Histological structure and histochemistry of the liver and pancreas of Blotched snake-head fish

Krittapit Anusunai® and Akkanee Pewom®™

Abstract

Channa lucius (Cuvier, 1831), is a freshwater fish found in various water sources across Thailand. It plays
an important role in both the ecosystem and local fisheries. However, histological data on this species remain
limited. Therefore, the aim of this study is to investigate the histological structure and histochemistry of the liver
and pancreas in adult Blotched snake-head fish. Liver and pancreas from five adult specimens were processed
using a basic paraffin techniques and histological staining. The results showed that the liver was composed of
hepatocytes arranged in around a central vein. There was no lobular organization or a portal triad. Hepatocytes
contained granules that stained positively with periodic acid-Schiff but negatively with alcian blue at pH 2.5 and
pH 1.0, indicating the presence of glycogen. Some hepatocytes also exhibited fat vacuoles. The pancreas was
located adjacent to the anterior intestine, within the mesentery, and interspersed with liver tissue—forming a
structure known as the hepatopancreas. The pancreatic tissue consisted of acinar cells containing zymogen
granules, as well as islets of Langerhans, which are part of the endocrine system. Notably, the islets of
Langerhans were observed only in the portion of pancreatic tissue near the intestine. The findings from this
study provide baseline histological data that can apply future physiological, pathological, and toxicological

research.

Keywords: Liver, pancreas, histochemistry, histology, Blotched snake-head fish
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Microanatomy and histochemistry of gill in Grey feather back Notopterus notopterus (Pallas,
1780)

Akapon Vaniksampanna', Akkanee Pewhom® and Sakomn Khongsud3

Abstract

The Grey feather back is a freshwater fish found in all regions of Thailand and is important for
consumption and ornamental fish. Currently, there are studies on various aspects of biology of this fish. However,
the microanatomy of the fish body is still lacking. Therefore, this research aimed to study the microanatomy
and histology of the Grey feather back by collecting gill samples from 5fish, passing through basic paraffin
techniques and staining. The results found that the gill consists of gill arch, ¢ill raker, gill filament and gill
lamellae. The gill arch and gill filament consist of hyaline cartilage, pavement cells, chloride cells, mucous cells,
rodlet cells and lymphocytes. While the gill lamellae are the protrusions from the gill filament, consisting of
chloride cells, mucous cells and pillar cells, which surround the lacuna. In the lacuna, there is red blood cells.
Therefore, the gill lamellae are thin areas suitable for gas and waste exchange. While the mucous cell material
stained with PAS and AB pH 2.5, indicating that they were neutral and carboxylated glycoproteins, the presence
of other cell types also suggested diverse gill functions. The benefits of this work can be further applied in

ecology, physiology, toxicology, bioindicator and toxicology.

Keywords: Gas exchange, histology, Grey feather back, gross-anatomy, ill
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Anthocyanin Extract and Antioxidant Activity Derived from By-products of

Thapthim Chumphae Rice as a Source of Natural Colorants

Uraiwan Wattanakul', Wattana Wattanakul ', Donrudee Pitchairat' and Nopparat Mahae'

Abstract

Purple-red pigmented native rice contained high levels of anthocyanins, making them promising
sources of safe natural colorants. This research investigated the optimal extraction conditions for obtaining
high yields of anthocyanins, particularly cyanidin-3-glucoside, with highly antioxidant activity from by-
products of 7Thapthim Chumphae rice, including bran, husk, and rice stubble. The results revealed that hot
water extraction of rice stubble for 2-3 hours provided the most suitable yield and solubility. In contrast,
the highest total anthocyanin content (58.97 mg of cyanidin-3-glucoside per gram) was achieved by
extracting rice bran with acid in ethanol for 6 hours. This was significantly different (P<0.05) higher than that
from rice stubble extraction for 3 hours (40.10 mg/g). Antioxidant activities, measured by DPPH and ABTS
assays, showed that rice husk extracted with acidified ethanol for 2-4 hours exhibited the highest activity,
with 1Csy values of 0.108 and 0.004 mg/mL, respectively, followed by hot water extraction of rice stubble.
These results indicate that rice bran and rice stubble can be utilized as potential sources of anthocyanin-
rich natural colorants, while rice husk serves as a natural antioxidant source for functional food and natural

product development.

Keywords : Anthocyanins, Antioxidant activity, 7hapthim Chumphae rice, Natural colorants
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Potential of Antioxidant and Total Phenolic Content of Se Bu Kan Tang Rice, Hom Kra
Dang Nga Rice and Sang Yod Rice

Supaporn Piromthong" Kantakorn Patnit” Benyarat Nhukeaw' Adcharatt Suwanpugdee® Pimprapa Chaijak’

Apinya Singkhala™*

Abstract

Three southern local rice varieties—Sibukanthang rice, Hom Kradangnga rice, and Sangyod rice—were
studied. The crude extracts from the seeds of Hom Kradangnga, Sangyod, and Sibukanthang rice showed the
highest extraction yields of 2.68 + 0.031%, 2.09 + 0.006%, and 0.45 + 0.006%, respectively. The total phenolic
content was highest in Hom Kradangnga (783.21 + 27.74 mg gallic acid/100 g sample), followed by Sangyod
(283.69 + 16.29 mg/100 ¢), and Sibukanthang (46.60 + 4.22 mg/100 g). The antioxidant activity of the crude
ethanol extracts was highest in Hom Kradangnga rice at 69.78 + 2.44%, followed by Sangyod rice (66.49 +
1.62%) and Sibukanthang rice (57.00 + 0.69%), with statistically significant differences at the 0.05 level (p <
0.05). Based on these results, the three local rice varieties showed different levels of total phenolic content
and antioxidant activity. Hom Kradangnga rice had the highest total phenolic content and antioxidant activity,
followed by Sangyod and Sibukanthang rice, respectively. This suggests a correlation between antioxidant
activity and total phenolic content. This research highlights the nutritional potential of southern Thai local rice

varieties for future applications.

Keywords: Se Bu Kan Tang Rice, Hom Kra Dang Nga Rice, Sang Yod Rice, Antioxidant, local rice
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Antimicrobial Activity Against Pathogenic Bacteria and Film-Forming Yeast by Lactic Acid Bacteria
Isolated from Fermented Vegetables, and the Hemolytic Activity of Effective Isolates

Muhammadalee Kanpetch t Sukallaya Hemmanee 2 and Somrak Panphony

Abstract

Lactic acid bacteria were isolated from locally fermented vegetables to evaluate their antibacterial
and anti-film-forming yeast activities. Additionally, the hemolytic activity of the potent isolates was assessed.
A total of 28 lactic acid bacteria were obtained from fermented stink bean (Parkia speciosa), fermented spider
weed (Cleome gynandra L), and fermented bamboo shoot (Bambusa vulgaris). The cell-free supernatant (CFS)
of each isolate was tested for antimicrobial activity against Staphylococcus aureus, Escherichia col, and the
film-forming yeast Pichia sp. It was found that 26 non-neutralized CFS samples exhibited antimicrobial activity
against both bacteria and yeast. In contrast, among the neutralized CFS samples, only three isolates
(LPN 2, LPN 4, and LPN 7) showed inhibitory activity against the tested microorganisms, with stronger inhibition
observed against S. aureus compared to £ coli and Pichia sp. After heating in a boiling water bath for 30
minutes, the CFS samples from the three isolates showed no antimicrobial activity. Hemolysis tests on blood
acar revealed that LPN 2, LPN 4, and LPN 7did not cause red blood cell lysis. This study demonstrated that
isolates LPN 2, LPN 4, and LPN 7 can produce bacteriocin-like substances with inhibitory activity against

pathogenic bacteria and film-forming yeast and are considered safe for potential applications.

Keywords: Antibacterial activity, Anti-film-forming yeast activity, Lactic acid bacteria, Fermented vegetables,

Hemolysis
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Development of Liquid Soap Containing the Extract of Manihot esculenta Crant peel

Uraiwan Phetkul' and Tanwalai Chirandorn®*

Abstract

The purpose of this study was to assess the antioxidant activity and total phenolic content of cassava
(Manihot esculenta Crant) peel extracts prepared by maceration with acetone and ethanol (1:5 ¢/ml). The
crude extracts were analyzed and incorporated into a liquid soap formulation. Physical and chemical properties
were tested in accordance with industrial standard S14-2019, and user satisfaction (n = 400) was evaluated for
color, odor, viscosity, foaming, skin hydration, cleansing performance, and overall satisfaction. The acetone and
ethanol crude extracts were viscous and brown, yielding 1.02% and 1.59%, respectively. The total phenolic
content was 222.12 + 0.42 and 178.79 + 0.62 mg GAE/g extract. The DPPH assay demonstrated antioxidant
activity with IC50 values of 621.55 + 0.15 and 575.14 + 0.24 pg/ml, respectively, compared to the standard
(ascorbic acid) of 555.00 + 0.35 pg/ml. The liquid soap prototype met industrial standards, and user satisfaction
was rated high across all aspects. These findings suggest that Manihot esculenta Crant peel extracts are

promising natural antioxidants suitable for cosmetic applications.

Keywords: Manihot esculenta Crant peel, total phenolic content, antioxidant activity, liquid soap
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Antibacterial Potential of Betel Leaf (Pjper betle) Extract Against Antibiotic-Resistant Bacteria:

A Case Study of Isolates from Pig Farm Wastewater

Peerawas Rungnarong', Rungpailin Intharapan2 Pitikorn Makchuay® and Supachai Nitipan**

Abstract

Antibiotic-resistant bacteria pose a significant threat to the swine industry and the environment. This
study aimed to investigate the antibacterial potential of betel leaf (Pjper betle) extract against antibiotic-
resistant bacteria isolated from pig farm wastewater in Phatthalung Province, Thailand. Ten bacterial isolates
were obtained and identified using 765 rRNA gene sequencing as Staphylococcus spp. (40%), £nterococcus spp.
(40%), Micrococcus sp. (10%), and Escherichia sp. (10%). The antibacterial activity, assessed using the disk
diffusion method, revealed clear inhibition zones ranging from 6.5 to 13.0 mm at 150 mg/ml concentration.
Furthermore, the minimum inhibitory concentration (MIC) determined by the broth microdilution method
ranged from 9.375 to 75 mg/ml. The findings indicate that betel leaf extract exhibits promising antibacterial
activity against antibiotic-resistant bacteria and holds potential as a natural alternative for controlling the spread

of resistant bacteria in livestock farms.

Keywords: Betel leaf extract, Antibiotic-resistant bacteria, Pig farm wastewater, Minimum inhibitory concentration, Pjper betle
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Effect of Formulated Diet Supplemented with Spirulina sp. and Lipid on
Ovarian Development of Broodstock and Offspring Quality of Mud Crab (Scylla

paramamosain Estampador, 1949)

Passakom Siripipat ', Suparat Chatjareyaves  Siiwan Nooseng > Pomphimon Tiewpair’ and Chorpunut Sarhuai®

Abstract

The purpose of this experiment was to study the effect of dietary lipid levels and spirulina on the
fattening of female mud crabs (Scylla paramamosain (Estampador, 1949)) with the complementary feed
containing fat and spirulina levels affect to the laying and laying of eggs outside the mother mud crab's shell
Fecundity, egg incubation, number of mud crab larvae, zoeal stage. The level of feeding index and the level of
fat in the mother crab's food Index level and performance of the mother crab. The experiment was divided
into 1 control set and 4 experimental sets of 10 repetitions each, using 1 female mud crab/repeat. Second
stage young egg-laying female crabs were fed with different levels of fat and spirulina diets until the female
mud crabs developed eggs outside their shells as follows: control set: fresh feeds (fish and mussels),
experimental set 1: 10% fat 0% spirulina diet, experimental set 2: 10% fat 3% spirulina diet, experimental set
3: 13% fat 0% spirulina diet, experimental set 4: 13% fat 3% spirulina diet. Results from the comparative studies
of the control set and 4 the experimental sets showed that experimental set 1: female mud crabs fed with
10% fat diet, experimental set 2: female mud crabs fed 10% fat with 3% spirulina diet and control set: Mother
crab fed with fresh feeds. It was found that female crabs were the most efficient in producing egg-spawned
eggs, followed by those fed with 13% fat diet and those fed with 13% fat with 3% spirulina diet respectively.
Fecundity of eggs outside the shell with the highest number of eggs (eggs) were control set: Mother crabs fed
fresh food. with the average number of eggs being 704,000 eggs followed by experimental set 1, it was fed with
10% fat diet with an average number of eggs of 601,000 eggs, followed by experimental set 4, it was fed with
13% fat and 3% spirulina diet by the number of eggs was 583,000 eggs, followed by experiment set 2, which
was fed with 10% fat and 3% diet spirulina with an average number of 575,000 eggs, followed by experiment
set 3 was fed a 13% fat diet with 315,000 eggs.

The number of zoea larvae that hatched. It was found that the experimental diet had an effect on the
number of zoea crab larvae. That is, experimental set 2, 10% fat with 3% spirulina diet could higher hatch into
zoea larvae followed by experimental set 4, 13% fat with 3% spirulina diet, experimental set 3, 13% fat with
0% spirulina diet and control set, fresh feeds respectively as for the experimental set 1, 10% fat with 0%
spirulina did not have the number of Zoea crabs. From this study, it was concluded that feeding with 10% fat
with 3% spirulina as a diet for female crab breeding would increase the number of young crabs at this stage.

Zoea is the best While fed with fresh fish and mussels with the highest number of eggs outside the shell.

Keywords: Scylla paramamosain, mud crab, egg quality, lipid, spirulina
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Comparative study of alginate beads properties incorporating agar from seaweed and eggshell

waste

Udomsak Sriplabl. Shifa Masaea’, Jaruwan !\/\ayakun1 and Kaewta Kaevvtatipl*

Abstract

Currently, alginate beads are widely used for encapsulating bioactive substances. However, a major
limitation of alginate is the loss of biocactive substances during bead formation. Therefore, this study aims to
investigate and compare the influence of agar and eggshell on the properties of alginate beads. The results
revealed that the addition of eggshell powder and agar reduced the viscosity of alginate solutions, which
affected the characteristics of the alginate beads. Additionally, it was found that eggshell powder and agar
effectively enhanced the thermal stability of alginate beads, with the alginate beads mixed with eggshell powder
exhibiting the highest thermal stability and the lowest swelling rate at 37.92%. In contrast, the swelling rate of
alginate beads mixed with agar was 68%. When considering the whiteness value (L*), it was observed that the
addition of eggshell powder increased the whiteness value of alginate beads to 71.12, while the whiteness
values of neat alginate beads and those mixed with agar were 44.77 and 41.12, respectively. Therefore, it can
be concluded that waste eggshell powder is effective in improving the properties of alginate beads, making

them suitable for various applications.

Keywords: Agar, Eggshell powder, Alginate beads.
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Cellulose Acetate Butyrate-Palmitic Acid-Based /n Situ Forming Gel for Localized Antibiotic

Delivery in Periodontitis Treatment

Warakon Thammasut', Jesper @s‘[ergaard2 and Thawatchai Phaechamud***

Abstract

Currently, the application of solvent exchange-induced in-situ gel is underway for drug delivery to
the body target site. This study focuses on the development of solvent exchange-induced in-situ gel
composed of cellulose acetate butyrate (CAB) and palmitic acid (PAL) for loading moxifloxacin
hydrochloride (Mx) intended for periodontal therapy. The formulations were evaluated for their viscosity,
injectability, mechanical properties, matrix formation behavior, drug release profiles, and antimicrobial
activity. Ultraviolet-visible (UV-Vis) imaging was employed to monitor solvent and drug diffusion as well as
matrix formation in real-time. I1SGs containing CAB exhibited higher viscosity and required greater force for
injection, resulting in the formation of rigid matrices. In contrast, PAL-based formulations demonstrated
improved injectability due to their lower viscosity. A 1:1 combination of CAB and PAL provided a balance
between acceptable injectability and sustained drug release. UV-Vis imaging revealed that dimethyl
sulfoxide (DMSO)-based formulations exhibited a more rapid solvent exchange and faster drug diffusion
compared to those based on A:methyl pyrrolidone (NMP), which showed slower solvent diffusion and
consequently a more prolonged drug release profile. These findings were consistent with matrix formation
behavior, as DMSO facilitated faster matrix solidification than NMP. The Mx-loaded ISG composed of a 1:1
CAB and PAL mixture exhibited significant antimicrobial activity against Staphylococcus aureus ATCC 4330,
Candlida albicans ATCC 10231, and Porphyromonas gingivalis ATCC 33277 pathogens commonly associated

with periodontitis; thereby, confirming its potential for localized periodontitis therapy.

Keywords: /n situ forming gel, Cellulose acetate butyrate, Palmitic acid, Solvent exchange, Periodontitis
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Investigation of the Relationship Between Soil Color of Iron and Potassium Contents
Using a Low-Cost Color Sensor

Sarawut Somnam * and Miki Kanna *

Abstract

This research investigates the relationship between soil color values and the concentrations of iron
and potassium in soil samples using the low-cost TCS34725 color sensor, controlled by an ESP32
microcontroller. A total of 50 soil samples were collected for color measurement in the RGB color system,
which were then converted to the CIELAB color space. The concentrations of iron and potassium were
subsequently determined using atomic absorption spectrometry (AAS). The results showed that the red (R)
value in the RGB system and the lightness (L) value in the CIELAB system had a statistically significant
positive correlation with iron concentration (p-value = 0.015). In contrast, no significant correlation was
found between the color values and potassium concentration (p-value > 0.05). A linear regression model
was then developed based on the color values to preliminarily estimate iron concentration, resulting in the
equation: Fe = 32,253.51 — (390.815 x R) + (377.048 x L). However, the coefficient of determination (R? =
0.147) was relatively low, indicating that the model is suitable only for preliminary estimation. Further
improvements should include additional relevant variables. Although the model’s accuracy is lower than
that of standard analytical methods, the findings indicate that color sensors can be effectively used as tools
for preliminary estimation of iron content in soil. They offer advantages in terms of convenience, speed,
low cost, and non-destructive measurement by combining soil color data with statistical analysis through

linear regression.

Keywords: Color sensor, Soil sample, Iron, Potassium, Linear regression
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Estimation of Calcium and Nitrate Content in Soil Through Soil Color Measurement
Using a Low-Cost Color Sensor

Miki Kanna* and Sarawut Somnam *

Abstract

This study aimed to estimate calcium and nitrate content in soil by analyzing soil color
characteristics using a low-cost TCS34725 color sensor, operated via an ESP32 microcontroller. A total of 50
soil samples were collected for color analysis in the RGB color system and subsequently converted to the
CIELAB color space. Calcium and nitrate levels were measured using a portable pen-type soil analyzer. The
results revealed that the color values in the CIELAB system were significantly and positively correlated with
calcium concentration (p-value = 0.006), while the lightness component (L) showed a modest positive
correlation with nitrate concentration (p-value = 0.026). These color data were then used to develop linear
regression models for preliminary estimation of calcium and nitrate levels. Although the resulting models
had relatively low coefficients of determination (R2 = 0.052 for calcium and 0.099 for nitrate), they
demonstrated the potential of using low-cost color sensors for basic soil nutrient assessment—particularly
in contexts that require rapid, affordable, and non-destructive analysis. For improved accuracy, future model

development should incorporate additional relevant variables.

Keywords: Color sensor, Soil sample, Calcium, Nitrate, Linear regression
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Bioinformatic Prediction of Apoptosis Pathways Induced by Sindora siamensis

Bark Extracts

Suchittra Butda', Thapanee Pruksatrakul’, Nisana Namvvat3’4, Watcharin LoiLome“, Arporn Wangwiwatsin”,

and Poramate Klanrit™*

Abstract

Sindora siamensis is a rich source of bioactive compounds with potential anticancer properties. In this
study, we investicated the apoptotic pathways involved in the induction of cancer cell death using
bioinformatics approaches. The bark of S. siamensis was extracted, and the key anticancer constituents were
identified through metabolomics techniques combined with gene analysis related to apoptosis. The results
revealed that the bark extract contained significant bioactive compounds, including quercetin, epicatechin, and
capsaicin, which interact with Caspase-3 (CASP3) and affect both the extrinsic and intrinsic apoptotic pathways.
The findings demonstrated that CASP3 is a critical mediator in the apoptosis process. Furthermore, the
compounds found in S. siamensis were shown to influence the regulation of apoptosis through multiple
mechanisms involving B-cell leukemia/lymphoma 2 (BCL-2) and BCL2-associated X, apoptosis regulator (BAX).
These preliminary results provide important evidence supporting the potential of S. siamensis bark extract as a

promising source for developing novel anticancer agents and suggest directions for future research.

Keywords: Sindora siamensis, bioinformatics, apoptosis

115058931 IEAUN AIN 36 Usedd 2568
The 36" National Thaksin University Conference (TSUCON 2025)



nsiaszuvihdsenasgailumugusuuaiiva lglugddienisznaudiuin

a vL 1y &= 2 2 o 13 3 @ Al v 5
33U VEYLNR ™ Eeill LISLaY” HYYLD 81~ UHII AMUIY ANU U589

1Y e LY o a7 s av g
Ay lsaudal® auvie atan’ wag uuun Adgy

UNANED

Ussinlneindaimgdsanggeongetsanysal lnsangsruunsnduluggeeny Suuliinfintu
othwailios dafumsinumeluladssunihdwnfifdnvusmnrauiunguiiaefifiamendugiuin Sadunildy
nagmsddnyTazdeaivayuszuvguamluowanldednsdiiulasinifedidmnedewau ssuuthdseoss
nilusivluguuuuia Teedenldusuunudu (x6) Fadunedwesdinmifidnenmlumsimunduanidsed
Uaeasiy danudnduldmeadinnin wazaunsanivaudnuvagnnaveslalaegiamuizan laeyinisdnwduns
AfeuagAnmauantivesnsiinga duhnmeasulagldnisdumanatn iadansndunasalu-n wagfnwn
nsUanUdesenezigmiliumu 99nnsAnwnudn nuanmsAnyInuivihuiiidadau 5XG wag 8XG fnuaudai
wisngay feuudonss AugUldd wasdsanunsonduldine arududures X6 Aifisdutsaiulasainswonaals
LMY anANangL kastasBaszernansUanydessldesnsiissAnia uenanil nsinenadugns
m3ulsisumunsiineavesszuu 5XG uag 8x6 fidnsnmgslunsiandugnsiivesiondudmiviiedil

AMENAUAIUIN

AdNAeY: wruLuiy azwndlu szuuiden ngnduauin

. ‘e wa e e e v e . . iy
212158, dnindvannvans unInedeadudnuel Yaminuasassssusy sWaluswald 80160
2 ffn@nw, dinduannveans uninenduidudnual Samiauasassssus1v swalusweald 80160

3 v =

PnAnw, Sindvannveans unineduidednual Saiaunsassssus Y sWaluswald 80160

o w

AW, drindvannvenans wninendendednual SaiaunsessIINSY S9ElUSYElS 80160

°o v a

< a v v oo ¢ v o = o o
N1, @UNIVIFRIVAANT UIRINYIQYIAYANW JIWINUAIATTITUINY salusweld 80160

IS
€

il
54in

¢ ffn@nw, dindvannvemans wnineduidudnual SminuaseSsssusy swaluswdld 80160

7 919158, duindvnduenans uninendundednual JmTauasessssus1v swalUsuald 80160

¢ 919136, Anzndueans univendesssumans Jmiauyusil swaluswdld 12120

! Instructor, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160
2 Student, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160
® Student, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160
% Student, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160
5 Student, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160
¢ Student, School of Allied Health Sciences, Walailak University, Nakhonsrithammarat 80160

" Instructor, School of pharmacy, Walailak University, Nakhonsrithammarat 80160

€
2 32 3

8Instructor, Faculty of Pharmacy, Thammasat University, Pathum Thani 12120

* Corresponding Author: E-mail : wannisaa.wb@gmail.com

N15U58YUIVINTTEA UL
The 36" National Thaksin University Conference (TSUCON 2025)

adaft 36 UsdT 2568

217



Development of a Gel-Based Acetaminophen Drug Delivery System for Patients with

Dysphagia

Wannisa Boonlai'* Yasmee Jehleng” Maisah Awae’Najwa Dahayee® Jafnee Beraheng’

Kanyawee Rodganarad® Somchai Sawatdee " and Namon Hirun®

Abstract

With Thailand moving towards a fully aged society, the incidence of dysphagia, particularly in the
elderly population, has been on the rise. This disorder creates considerable problems for the oral
administration of medication, necessitating the creation of delivery systems that are both safe and effective
for patients with swallowing difficulties. In situ gelling systems hold promise since they can be easily ingested
in liquid form and gel under physiological conditions, thus allowing for controlled release of the drug. This
study focuses on creating an oral in situ gelling formulation for acetaminophen using xanthan gum (XG) is
biocompatible biopolymers with adjustable mechanical properties. The gelling behavior and interactions of
the polymers were examined by dynamic oscillatory rheometry and the tube inversion method. Moreover,
in vitro drug release studies were performed to prove the sustained release of acetaminophen. The addition
of Increased XG concentration improved mechanical integrity, reinforced polymeric networks, and reduced
porosity, allowing for a longer sustained release of acetaminophen, the model drug in the formulation.
Notably, the medicine did not interfere with the system'’s ability to gel. These findings indicate that the 5XG
and 8XG hydrogel system is a potential oral in situ gelling formulation for dysphagic patients, with ease of
swallowing, effective in situ gelation, and long-term drug release behavior suitable for dysphagia
applications.

Keywords: Xanthan gum, Acetaminophen, Drug delivery system, Dysphagia
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Optimization of Colossal Permittivity and Low Dielectric Loss Tangent in Ni/Ga Co-
Doped CaCusTigO1, Ceramics

Pawin Sangthongl, Jakkree Boonlakhorn? *, and Pornjuk Srepusharavvoot3

Abstract

This study examines the structural and dielectric properties of CaCusTisOr2 and CaCuzesNioos TiaxGaxO12
(x = 0.05 and 0.10) ceramics. X-ray diffraction confirms the pure CaCusTiaO12 phase (JCPDS No. 75-2188) in
all samples. The addition of Ni/Ga dopants modifies the microstructure while maintaining high dielectric
permittivity and reducing dielectric loss. The CaCuz.95Nio.05Ti3.90Gao.10012 ceramic shows excellent dielectric
properties with high permittivity ~8.10x10° and very low loss tangent ~0.033 at 1 kHz and room
temperature. Furthermore, the temperature stability of the dielectric properties of this ceramic was
significantly enhanced. Impedance analysis reveals two electrical responses: semiconducting grains and
insulating grain boundaries. This behavior supports the internal barrier layer capacitor (IBLC) mechanism as
the reason for the colossal dielectric properties. The results demonstrate that Ni/Ga co-doping effectively

enhances the dielectric performance of CaCusTiaO1, ceramics for electronic applications.

Keywords: CaCusTiaO12, Co-doping, Loss tangent, Dielectric permittivity.
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Ni-Modified CaCusTizO;, Ceramics with Enhanced Dielectric Properties for X7R-Type
Capacitors

Atittaya Changchueal, Jakkree Boonlakhorn? *, and Pornjuk Srepusharavvoot3

Abstract

This study investigates the effects of Ni substitution on the structural, microstructural, and dielectric
properties of CaCus«NixTiaO12 (x = 0, 0.05, 0.10) ceramics prepared by solid-state reaction. X-ray diffraction
confirmed a single-phase body-centered cubic structure with space group /m3 for all samples. The addition
of Ni led to a decrease in average grain size. The modified ceramics with x = 0.05-0.10 showed high dielectric
permittivity (1.04x10%2.05x10% and low loss tangent (0.009-0.010), with good frequency and temperature
stability that meets X7R capacitor standards. The large dielectric response observed from 40 Hz to 100 kHz
was mainly due to grain boundary effects, while the dielectric relaxation at high frequencies was related to
oxygen vacancies. Impedance analysis confirmed that interfacial polarization, caused by the non-uniform
microstructure of material, was responsible for the giant dielectric properties. These results demonstrate

that Ni-modified CaCusTiaO12 ceramics have potential for use in high-performance capacitors.

Keywords: CaCusTiaO12, Ceramic capacitor, X7R, Dielectric permittivity, Dielectric loss tangent.
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An object detection drone driver with deep neural network in near real time.
Sirichai Lapasanoi' Anan Kesungnoen® Kreangkamol Mongkolmuang? Ath Srinate®

Phakon Naksri’ Paramet Nuamkolosung® Noppanut Chitgreeyan® and Piyarat Ngamsanit’

Abstract

Object detection is one of the main computer vision software components. important to automotive
technology Advanced driving assistance systems, robots and autonomous obstacle avoidance drones Works with GPS
sensor positioning. Performance may be reduced in confined areas of buildings, basements, and caves. This is a
challenging complex task, especially if it needs to be done in real time. This paper presents a technique to program
a Tello EDU object-detection drone embedded with a Mobile Net SSD module combined with a deep neural network,
OpenCV libraries, pre-trained models to identify multiple objects, locate and create object boundaries. The test
results are flight control with computer keyboards that can maintain position very well without GPS signal either
outside the building or in a limited space building. The monitor displays near real time first pilot's view (FPV)
parameters such as battery power, speed, altitude, distance to launch point, elapsed time, Wi-Fi signal strength.
Multiple object detection image scope with named probability. The higher prediction error value greater distance

from drone to target less accurate tends to be linear.

Keywords: Object detection, Deep Neural Networks, Tello EDU, Mobile Net SSD
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Experimental Study of Longitudinal Heat Conduction in Brass and Stainless Steel
Using the TH 310 HEAT CONDUCTION Apparatus

Chamim Supavinit' and Marina Mani”

Abstract

This study aims to investigate the characteristics of longitudinal heat conduction in brass and stainless
steel using the TH 310 Heat Conduction experimental apparatus. Temperature measurements were conducted
at three positions along the length of each material sample, specifically at distances of 10, 20, and 30
millimeters from the heat source. The experimental results indicate a consistent decrease in temperature with
increasing distance from the heat source. This trend is consistent with Fourier’s Law of Heat Conduction, which
describes the relationship between the rate of heat transfer, cross-sectional area, temperature gradient, and
the distance over which conduction occurs. The findings from this study contribute to a deeper understanding
and explanation of the thermal conductivity properties of both materials under defined experimental

conditions.

Keywords: brass, stainless steel, longitudinal heat conduction, temperature measurement, Fourier’s Law of

Heat Conduction
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Development of an Experimental Setup for Investigating the Specific Heat Capacity of

Materials and Newton’s Law of Cooling with Improved Efficiency and Accuracy Using a

Real-Time Temperature Measurement System via PLX-DAQ (Data Acquisition for Excel)
for the Course 0223391: Physics Laboratory for Teachers

Marina Mani'*, Suwit Khongpakdee2 and Jakkree Boonlakorn’

Abstract

This research paper details the development and application of a real-time temperature
measurement system leveraging PLX-DAQ (Data Acquisition for Excel) to enhance the accuracy and efficiency
in the study of thermodynamic phenomena. The developed system integrates a highly stable temperature
sensing unit, an LCD for local display, and a continuous data transmission mechanism to Excel at one-
second intervals, enabling immediate data logging and real-time graphical representation. The performance
evaluation of the system in determining the specific heat capacity of various materials, including a
calorimeter, iron, brass, and aluminum, revealed percentage errors ranging from 0.52% to 1.49%.
Furthermore, the analysis of the cooling constant of water based on Newton's Law of Cooling yielded a
mean Standard Error of Estimate (SEE) of 3.43 (Standard Deviation = 0.44) and a mean Root Mean Square
Error (RMSE) of 3.42 (Standard Deviation = 0.44), indicating a satisfactory level of accuracy. The implemented
device effectively minimizes errors associated with manual temperature readings and recording compared
to conventional thermometers and is well-suited for implementation in thermal physics laboratory settings.
The system is designed to interface with the Arduino board, a high-precision, user-friendly, and cost-effective
microcontroller platform. Consequently, the developed instrument presents an efficient and valuable

alternative for physics and thermodynamics education and experimentation.

Keywords: Real-time temperature measurement system, PLX-DAQ, Specific heat capacity, Newton's law of

cooling, Arduino
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Light Curve and Period Change Behavior of a Binary Star V392 Orion

Wiraporn Maithongl*, Torik Hengpiya2 and Chaloemchon Wannathong3

Abstract
This study investigates the period change of the eclipsing binary system V392 Orion (V392 Ori), which is
classified as a Algol-type binary star. The research utilized data from the TESS Eclipsing Binary Catalog obtained
via the Transiting Exoplanet Survey Satellite (TESS). Light curves were generated through photometric analysis
to determine the times of minimum light. The historical and current observational data were used to construct
the O-C diagram. The O-C diagram derived from PE and CCD observations exhibits a downward parabolic trend,
indicating a decreasing orbital period at a rate of 5.76x10-3 seconds per year.

Keywords: V392 Ori, Period Change, O-C Diagram
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W UMa-type Light-Curve Analysis V700 Cyg Binary Star

Supat Sairattanain’, Torik Hengpiya2 and Wiraporn MaithongB*

Abstract

V700 Cyg is a W Ursae Majoris (W UMa)-type contact binary star located in the constellation Cygnus, at
a distance of approximately 539 light-years from Earth. Photometric observations were conducted using a 0.7-
meter reflecting telescope equipped with a CCD photometric system and B and V filters at the Regional
Observatory for the Public, Songkhla, operated by the National Astronomical Research Institute of Thailand
(Public Organization), during the night of August 6-7, 2021. The observational data were analyzed using the
Wilson-Devinney method to generate a synthetic light curve that best represents the physical properties of the
system. The results indicate that the effective temperatures of the primary and secondary components are 7692
K and 6078 K, respectively, with a mass ratio (g) of 2.98 and a degree of contact of 3.48%.

Keywords: V700 Cyg; W UMa-type star; Wilson-Devinney technique
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An Experimental Study of Radial Heat Conduction in a Solid Brass Cylinder
Using the TH 310 HEAT CONDUCTION Apparatus

Thanayut malisuwan' and Marina Mani®

Abstract

his research aims to investigate the characteristics of radial heat conduction in brass material using the
TH310 HEAT CONDUCTION experimental apparatus. Temperature measurements were taken at six radial distances
from the heat source: 0, 10, 20, 30, 40, and 50 millimeters. The experimental results show a continuous decrease
in temperature as the distance from the heat source increases. This behavior aligns with Fourier’s Law of Heat
Conduction, which states that the rate of heat transfer is directly proportional to the cross-sectional area and the
temperature gradient, and inversely proportional to the distance over which heat is conducted. The findings from
this study provide a basis for understanding the heat conduction properties of brass under the specified

experimental conditions.

Keywords: radial heat conduction, brass, Fourier’s Law of Heat Conduction, temperature distribution
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Investigation of Physical Properties and Gamma Radiation Shielding Efficiency of Natural
Rubber Composite Foams Filled with Barium Sulfate and Eggshell Powder

Inthira Luang — hory" Thawatchai Tepnual® Pornpana Buaphet’

Arnon Srisook” Narit Klompong5 Sutthisa Konruang”.

Abstract

The primary objective of this study was to develop gamma radiation shielding composites based on
natural rubber incorporated with barium sulfate and eggshell powder, using formulation ratios of barium sulfate
to eggshell powder at 25:0, 25:5, 25:10, 25:15, 25:20, and 25:25 phr. The investigation focused on evaluating
the physical properties and gamma-ray attenuation characteristics of the resulting composites. The findings
indicated that the hardness of the composites increased progressively with higher eggshell powder content.
Conversely, the density, tensile strength, elongation at break, and tear strength exhibited a slight decline with
initial additions of eggshell powder and showed a more pronounced reduction at higher filler concentrations.
Moreover, the incorporation of eggshell powder enhanced both the linear attenuation coefficient and the half-
value layer, indicating improved shielding effectiveness. Notably, the composite with a 25:25 phr ratio
demonstrated the highest gamma-ray attenuation ratio at 99.86%. However, the mass attenuation coefficient

exhibited a decreasing trend with increasing eggshell powder content.

Keywords: natural rubber, gamma-ray, barium sulfate, eggshell powder
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Neurological Improvement Outcome Among Patient with Acute Ischemic Stroke Who did
not Receive Antithrombotic Drugs in Tertiary Care Hospital of Southern Thailand

Sarocha Kotcharit', Orapen Sukhavalli?, Jom Suwanno®
Abstract

Acute ischemic stroke poses a significant public health burden, especially among patients ineligible for
thrombolytic therapy. Evaluating neurological improvement helps assess the effectiveness of standard care combined
with antithrombotic treatment. In this study, we examined neurological improvement in patients with acute ischemic
stroke who did not receive thrombolytic therapy but were treated with antithrombotic agents and standard care. This
observational cross-sectional study used secondary data from the hospital-based stroke registry within Thailand’s
national stroke database. Conducted per STROBE guidelines, the study included patients who presented within 48 hours
and received care at the Stroke Center, Hat Yai Hospital, from 2018-2022. Neurological outcomes were assessed using
the National Institutes of Health Stroke Scale (NIHSS) from admission to discharge. Improvement was classified into four
levels (i.e., minor, moderate, major, and dramatic) based on NIHSS score reductions (=2 to =10 points) or a discharge
score of 0-1. Descriptive statistics and Chi-square tests analyzed subgroup differences by individual and clinical
characteristics. Our findings revealed that 52.6% of the total 3,191 patients showed neurological improvement; 30.8%
achieved dramatic or near-complete recovery. In those with baseline NIHSS >2 (n = 2,660), 43.8% improved. Subgroup
analysis revealed significantly lower improvement among older adults, patients with NIHSS >2 at baseline, moderate-
to-severe stroke, and those with hypertension, diabetes, prior stroke, or hyperglycemia at admission. In conclusion,
neurological improvement was evident in patients receiving antithrombotic therapy and standard care, especially among
those with milder stroke. However, older adults and those with severe stroke or comorbidities require closer monitoring.

Keywords: clinical outcome, neurological improvement, stroke
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Results of Comparison of Before and After Active Learning in Environmental Health Course
Occupational Health and Safety Student Group Year 2 Academic Year 1/2024, Thaksin University

Somsiri Decharat™*

Abstract

This study is a semi-experimental research study. The objectives were: (1) to compare pre- and post-learning
scores following active learning, (2) to compare the overall learming outcomes in the Environmental Health
course between the 2023 and 2024 academic years; and (3) to assess students’ understanding before and after
participating in active learning during the first semester of 2024. The study was conducted between May 16 and
October 31, 2024. The sample was selected using purposive sampling and consisted of 49 second-year students
enrolled in the Occupational Health and Safety program at Thaksin University who registered for the
Environmental Health course. Descriptive statistics, such as percentages, mean, and standard deviation, were
used, along with inferential statistics, including the t-test. The results showed that the post-learning mean score
(Mean = 9.23, SD = 0.53) was significantly higher than the pre-learning mean score (Mean = 6.79, SD = 0.56) (p <
0.05). The comparison of overall learning outcome scores in the Environmental Health course between the 2023
and 2024 academic years indicated a statistically significant increase in the 2024 academic year (Mean = 81.22,
SD = 11.09) compared to the 2023 academic year (Mean = 77.55, SD = 10.37) (p < 0.05). Furthermore, students'
understanding after participating in active learning significantly improved compared to their understanding before

the intervention (p < 0.05).

Keywords: Active Teaching/Environmental Health/Thaksin University
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Health Effects of Chemical Exposure of Farmers in Durian Plantations Trang Province

Pattaweekant Kongphet', Piyanuch Songkram', Thanawan Buacharoen?, Sutee Inraksa *, Somsiri Decharat™®

Abstract

This study is a cross-sectional investigation aimed at examining the health effects of chemical exposure
among durian farmers in Trang Province. Sixty people were selected by purposive sampling. Data were collected
by questionnaire and descriptive statistical analysis, including frequency, percentage, mean, and standard
deviation. The results of the study showed that most of the durian farmers were male (78.3%). The type of
chemicals used was pesticides and herbicides (100.0%). The pesticides were used to get rid of aphids and worms
(100.0%). The substances used were watery (100.0%), and the frequency of spraying was once a week (50.0%).
The most chemical methods were sprayed (100%). The area for durian cultivation is 5 - 20 rai (46.7%), and the
spraying time is 1 hour per day (53.3%). The most common acute poisoning symptoms are diarrhea (13.0%),

followed by abdominal pain (11.7%) and vomiting (8.3%), respectively.

Keywords: Health Effects, Chemical Exposure, Durian Farmers, Trang Province
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Development of a Herbal Balm for Reducing Post-Exercise Muscle Cramping:

A Case Study of Treadmill Running

Umaporn Nakornjinda' Witthaya Hemaphan? Wittawat Mard-e” Pailin Sookkhong® and Kusumarn Noipha®*

Abstract

Muscle cramping after exercise is a common issue that affects quality of life and recovery,
particularly among athletes. This study aimed to develop a herbal balm with properties that reduce post-
exercise muscle cramping. The balm was formulated using 95% ethanol extracts from four medicinal
plants-Syzygium aromaticum), Piper betle, Zingiber montanum, and Acmella oleracea- at a concentration
of 1% for each extract. The extracts were combined with other ingredients including vaseline, pai oil,
jojoba oil, menthol, and food coloring. The resulting product had a pH range of 3.40-5.43 and viscosity
between 187.00-5980.43 mPa/s. Its color parameters (L¥, a*, b*) fell within an acceptable range. Physical
assessments indicated that the balm spread well on the skin, left no white residue, and remained stable
without phase separation after one month of storage. It was pleasantly scented and exhibited a desirable
range of oiliness. A skin irritation test was conducted on 60 volunteers from two boxing camps by applying
the balm to their legs before training. No irritation was observed, and participants expressed satisfaction
with the scent and absorption properties of the product. For efficacy testing, a 24-year-old Thai male with
a normal BMI was recruited. Surface electromyography (EMG) electrodes were attached to the
gastrocnemius muscles of both legs. The subject underwent 5 minutes of stretching followed by 20
minutes of treadmill running at a speed of 9 km/h. The balm was applied only to the dominant leg. EMG
data showed a significant reduction in muscle cramping frequency in the treated leg compared to the
untreated one. The developed herbal balm demonstrated appropriate physical properties, safety, and
promising efficacy in reducing post-exercise muscle cramping. It holds potential as a product for enhancing

physical recovery after exercise in the future.

Keywords: herbal balm, muscle cramping, post-exercise recovery, treadmill running, Thai medicinal plants
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Study the relationship and consistency between further education goals and internship

experiences using guidance programs to develop educational skills in the digital age.
Watith Manlaeh', Rochanakorn Kongsang ?, Chittawee Srimongkol’,

Kanokwan Kheawcharoen®and Thitiporn Sremala’

Abstract

This research aimed to: 1) study the relationship between further education goals and internship
experiences. 2) compare the congruence between further education goals and internship experiences before
and after an experiment, and 3) develop a guidance program to promote congruence between further
education goals and internship experiences. The research was divided into two phases. Phase 1) Study of the
relationship between further education goals and internship experiences. The sample group consisted of 159
Grade 12 students, obtained through simple random sampling. Phase 2) Enhancement of congruence between
further education goals and internship experiences using a guidance program. The sample group consisted of
36 students, selected through purposive sampling, divided into an experimental group of 18 students and a
control group of 18 students. Research instruments included: 1) A screening form for congruence between
further education goals and internship experiences. 2) The Self-Directed Search (SDS) career interest inventory
and 3) A guidance program. Statistics used for data analysis were mean, standard deviation, independent
samples t-test, and Pearson correlation coefficient. The research findings revealed that 1) The analysis of the
relationship between further education goals and internship experiences showed a positive and high-level
Pearson correlation coefficient between the two variables. 2) The experimental group demonstrated
significantly higher congruence between further education goals and internship experiences after the

experiment than the control group, at a statistical significance level of .05.

Keywords: Consistency between education goals and internship experience, guidance programs, internships
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Lifelong Learning Management for Doctoral Students in the Doctor of Philosophy Program
(Ph.D.) Pharmaceutical Engineering (International Program) Curriculum,
Faculty of Pharmacy, Silpakorn University.

Thawatchai Phaechamud’ andPrapansak Toungsuwan®

Abstract

Lifelong learning is a personal characteristic that enables individuals to continue learning according to
their own abilities. The Doctor of Philosophy in Pharmaceutical Engineering (International Program) curriculum
defines research skills as essential lifelong learning competencies to align with the program’s vision. This
research used a research and development methodology with objectives of developing lifelong learning model
suitable for international doctoral program students. Sample group selected using purposive sampling.
Research process was divided into four steps: 1) Analyzing current situation, problems, and needs, 2) Creating
conceptual framework based on findings, 3) Developing lifelong learing approach, and 4) Implementing and
evaluating the model. Data analyzed via descriptive statistics and 5 scale satisfaction evaluation.

Findings revealed: 1) Document reviews and eight participants focus group comprising administrators,
lecturers, alumni, and current students; selected through purposive sampling, key problems and needs were
identified. 2) Four core components of research knowledge and skills were defined: (1) research methodology
skills, (2) English language proficiency, (3) presentation skills, and (4) stress management, which research
methodology being most important, confirmed by three experts. 3) Lifelong learing approach was developed
with an emphasis on research skills, using a six-step "Learmning Contract” model along with: 1) set learing goals
(Goals), 2) investigating resources and information (Investigation), 3) increasing practicing skills (Practice), 4)
reflecting on and evaluating learning outcomes (Reflect and Evaluate), 5) improving and developing further
(Improve and Development), and 6) Sharing and contributing knowledge (Share and Contribute).
6 steps model exhibited highest appropriate and of excellent quality reviewed and evaluated by three experts.
4) Model implemented with five doctoral students selected via purposive sampling. Results reveal that learning
contract effectively enhanced students' research skills in alignment with curriculum. Students demonstrated
96% understanding of material. Their satisfaction with learning contract was highest, with 4.77 and standard
deviation of 0.46. Study recommends applying “learning contract” model to other relevant topics, such as

English proficiency, presentation skills, and stress management.

Keywords: Lifelong learning; Research skill; Pharmaceutical Engineering program, Learning contract

115058931 IEAUN A337 36 UswanT 2568
The 36" National Thaksin University Conference (TSUCON 2025)



o/ Q‘ = o/ a wa S = an o/
nsAnwmadugnsnenstey inveufiinimistaed wazanuinelavesiidn lagldnisdanis
Beufuuuiuaziiuniunimaasseulviveseandinalusevdalivesiifnszauusynyind

WAsUN1 Bz wian Ay’ USenR mmmes’ wazliv Indns’

UNAnge
neiTeedsiliinguszasdifio 1) WisuisunadugrismensSeuneiniaeiiieusasndimsdamaous
wuvduazsmiumvaaeseulalieieonding 2) Anvivinuwufjiinmiduaivesidavdinisdaniaious uas
3) ﬂﬂ‘mmmwawdwmuawmammmmilﬁaui naudtiog R ofiAnseduTsy e Tull 2 wninerdedinga 7
amzdovluneinduad madouil 1 Ynisnw 2566 S1uau 13 au ldnlagnisidenuuuiamsianzas insesdlefly
Tuns3deUsenaudig 1) unun1sdnnsieusuuvdvianzsiuiunisnaasseulediveseanding 91U 3 uky 2)
wuuvageUTaNadunYEaNIFey 3) wuudssduinueufoRnsnaduad uay 6) wuuasumuawfiovelaresian
Anneideyalngliduads dnidsauumasgiu uaznsmageu t ians3denudt 1) daniinadugninianisdou
viaSsugenineudsusssiidoddgmsaiffiszdy .05 2) TandvnurUdRmemedanilaesamegluseaud Tned
Fnvgdunineieunnundeunounaaasuardumsuisansvasswmiuduneueylussduiiden way 3) 130T
anufianeladenisianisBouilasmeglussiuinniign nansidouandiifiuinnmsiansSeusuvuduassuiu
nsvassueulwsivofoantinaduuumeiifiussavsnmlunsiannadugvininisidou inveUfoinis wasai

fanolaveeldnlusiednTned

AR MIdan1siseuikuvduany wulvdiveseending nadugnsninisiseu Mnveujifinisnisdund
ANUanela

! 919138, avinenmanitanim, auduinnssuiadagiiiedawindon anrinemansuazuinnssuAia aninenderinga g
93210

2 919156, aunermansnieniw, guduinnssuiedfaniledanadon aurineimaniuazuianssuAava wninedevinga sinqa
93210

3 919156, MvAneIEansnenn, guiuinnssuieilfaniledsnndon augineimaniuazuianssuAdva wninedevinga singa
93210

* dninenmans, awineimaninienin angInemansuasuIanIsuAIvia inTiendevindas inge 93210

! Lecturer, Biological Sciences Program, Innovative Material Chemistry for Environment Center, Faculty of Science and Digital
Innovation, Thaksin University, Phatthalung 93210

2 Lecturer, Physical Sciences Program, Innovative Material Chemistry for Environment Center, Faculty of Science and Digital
Innovation, Thaksin University, Phatthalung 93210

® Lecturer, Physical Sciences Program, Innovative Material Chemistry for Environment Center, Faculty of Science and Digital
Innovation, Thaksin University, Phatthalung 93210

4 Scientist, Physical Sciences Program, Faculty of Science and Digital Innovation, Thaksin University, Phatthalung 93210

* Corresponding Author: E-mail: netnapa@tsu.ac.th

119Uy AN T5EAUYIA ATaN 36 Usvand 2568
The 36" National Thaksin University Conference (TSUCON 2025)

255



256

A Study of Learning Achievement, Biochemistry Practical Skills, and Student Satisfaction
Using Inquiry-Based Learning with Peroxidase Enzyme Experiments in Undergraduate

Biochemistry Course

Netnapa Chana', Panita Kongsunez, Parichat Thepthong3 and Nisa Phaichit’

Abstract

This research aimed to 1) compare biochemistry leaming achievement before and after using inquiry-
based learning with peroxidase enzyme experiments, 2) study biochemistry practical skills after instruction, and
3) study student satisfaction toward the learning management. The sample consisted of 13 second-year
undergraduate students at Thaksin University who enrolled in Biochemistry course in the first semester of
academic year 2023, selected by purposive sampling. The research instruments included 1) three inquiry-based
learning lesson plans with peroxidase enzyme experiments, 2) a learning achievement test, 3) a biochemistry
practical skills assessment form, and 4) a student satisfaction questionnaire. Data were analyzed using mean,
standard deviation, and t-test. The results showed that 1) students' learning achievement after instruction was
significantly higher than before instruction at the .05 level, 2) students' overall biochemistry practical skills were
at a cood level, with preparation before the experiment and following experimental procedures skills at an
excellent level, and 3) students' overall satisfaction toward the learing management was at the highest level.
The findings indicate that inquiry-based learning with peroxidase enzyme experiments is an effective approach

for developing students' learning achievement, practical skills, and satisfaction in biochemistry courses.

Keywords: Inquiry-based learning, Peroxidase enzyme, Learning achievement, Biochemistry practical skills,

Satisfaction
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The Development of Blended-Learning Training Curriculum on Subject Material Testing
for Industrial Technicians in Songkhla.

Pichit Pengsuwan ¥, Jaran Tamjai %, and Kritsada Kongpoon®

Abstract

Industrial technicians must continuously develop their skills, especially in materials testing, which will
be beneficial in various industrial tasks. Learning-friendly skill development methods are therefore necessary.
The research on the development of a blended learning training curriculum on materials testing for industrial
technicians in Songkhla Province aimed to: 1. Determine the quality of the training curriculum. 2. Determine
the effectiveness of the training curriculum. 3. Determine the satisfaction of the training curriculum users. The
population consisted of industrial technicians in Songkhla Province. The purposive sampling method was used
to select a sample group of 30 industrial technicians in Songkhla Province. The statistics used were percentage,
mean, and standard deviation. The research findings revealed that: 1. The needs for enhancing skills and
knowledge, in order of priority, were visual inspection, magnetic particle testing, ultrasonic testing, and
penetrant testing. The overall quality of the training curriculum was at a good level. 2. The effectiveness of the
curriculum was found to be E1/E2 = 80.88/81.33, which was higher than the set criteria of 70/70. 3. The overall

satisfaction level of the trainees was at a good level.

Keywords: Training curriculum, Blended-Learning, Material Testing.
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Developing a Guideline for Advising Student Research Projects in the Special Project
Course in Thai Traditional Medicine: A Practice Framework to Enhance Publication
Opportunities and Award Achievement

Kusumarn Noipha
Abstract

Developing effective guidelines for advising student research projects in the Special Project in Thai
Traditional Medicine course is crucial, as such projects serve as a key tool in enhancing students' research
skills and academic presentation competencies in higher education. However, most students face
challenges in selecting appropriate research topics, planning systematically, and communicating their work
effectively—factors that impact their chances of publication and winning research awards. This study
aimed to develop a structured advising framework to improve the quality of student research projects and
enhance their potential for credible academic dissemination. The framework integrates concepts of
Student-Centered Learning (SCL) and Structured Advising, along with the design of a Success Pathway

Diagram to provide a clear and systematic operational model.

This study employed a Classroom Action Research approach, involving 22 students divided into
nine groups during the academic years 2021-2024. The progress of each group was monitored and
evaluated in terms of proposal writing, presentation, and publication. Results showed that all student
groups successfully published articles in national journals indexed in the Thai-Journal Citation Index (TCI).
Additionally, Groups 1 and 2 were selected for oral presentations at national academic conferences and
received awards. The findings indicate that systematic advising, well-defined milestones, and support
activities such as peer reviews and mock presentations significantly enhanced students' research skills and
confidence. These improvements contributed to higher-quality student research and sustained motivation
for future academic development.

Keywords: academic advising, research project, student-centered learning, publication, award achievement
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Enhancement of Nursing Practice Skills after Learning in the Basic Nursing Course among Nursing
Students, Faculty of Nursing, Thaksin University: A Guideline for Self-Regulation and Skill

Development
Watcharee Noypha*
Abstract

The practice-based skill enhancement training for nursing students in the Basic Nursing
course is essential, as it serves as a crucial tool for nursing students to perform fundamental nursing
procedures to meet the basic needs of service recipients and to practice nursing skills in accordance with
professional standards. However, most students lack confidence and are unable to perform nursing
procedures correctly according to proper protocols, including principles of infection control and
prevention. They also face challenges in applying theoretical knowledge to clinical practice, particularly
with complex procedural skills such as wound dressing, suctioning, urinary catheterization, enteral feeding,
and intravenous fluid administration. This study aims to enhance the basic nursing practice skills of nursing
students through self-regulated learning and skill development. The training approach incorporates the
concept of Student-Centered Learning (SCL) to promote students' self-regulation and hands-on skill
improvement. It also integrates Experiential Learning, Peer Learning, and Reflective Practice to create a

more effective and meaningful learning experience.

This research employed Classroom Action Research methodology, collecting data from 60 nursing
students, divided into six groups, during the 2024 academic year. Progress was monitored and outcomes
were evaluated in terms of skills, student satisfaction, and reflection and review (Reflection). The findings
revealed that all student groups were able to practice and apply the acquired skills correctly. There was a
clear improvement in their skills when comparing pre- and post-training performance. Students were able
to explain the steps and key concepts of the skills with good understanding. The overall satisfaction level
was high, with an average score of 4.5 out of 5. Students expressed particular satisfaction with the

instructors’ summaries, describing them as clear, concise, and helpful in guiding effective practice

Key word: Enhancement of Nursing Practice Skills, the Basic Nursing Course Nursing Students,

Self-Regulation
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A set of idiom- and aphorism-based activities designed

for Thai language teaching materials in Late primary school students

Sukanya somkanda' and Chotipong Bunyarit

Abstract

This research, titled " A set of idiom- and aphorism-based activities designed for Thai language teaching
materials in Late primary school students" aimed to (1) study learning materials related to idioms, proverbs, and
sayings, (2) develop media for teaching upper elementary students, and (3) evaluate the instructional media's
effectiveness and design suitability for upper elementary students. Data was collected and analyzed using mean
and standard deviation. The research findings revealed that the design of the activity kit for idioms, proverbs,
and sayings as a teaching medium for upper elementary Thai Language Arts, based on inquiries with a sample
group, data collection from the target group, and related research, led the researcher to study learning materials
on idioms, proverbs, and sayings. These were integrated with aspects of contemporary life to enhance
understanding. In conclusion, the satisfaction assessment of the target group towards the design of the activity
kit for idioms, proverbs, and sayings as a teaching medium for upper elementary Thai Language Arts showed a
good level of satisfaction, with a mean of 20.5. The top three satisfaction aspects were creativity (X of 4.2),

content appropriateness (X of 4.2), and the appropriateness of illustrations and composition (X of 4.1)

Keywords: Cartoon, Idiom, Proverb, Saying or Adage, Educational card game or Teaching card game
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The Development of Quality of Life for the Elderly of Subdistrict
Administration Organizations in the Area of Ko Taeo Subdistrict,
Mueang District, Songkhla Province.

Pornwadee Pengsuwan'*, andPichit Pengsuwan2

Abstract

This research had the following objectives: 1) Study the quality of life of the elderly. 2) Compare the
quality of life of the elderly and 3) Study the guidelines for developing the quality of life of the elderly. The
elderly population is 1,658 people. The questionnaire was used for the elderly aged 60 years and over, totaling
313 people, The interview form, a purposive sampling of the elderly from 10 villages, 2 people per village,
totaling 20 people, and 2 people working with the elderly through interviews. The statistics used were
percentages, means, standard deviations, and precision. Research results 1) The quality of life of the elderly
found that the elderly were satisfied with the quality of life in all 4 aspects: physical, mental, social
relationships, and environment. The overall average was at a high level. 2) Comparison of the quality of life of
the elderly found that the elderly were satisfied with the quality of life in all 4 aspects, with no difference
between males and females. The elderly aged 80 years and over had no difference in satisfaction in all 4
aspects. Status, education level, and occupation had no difference in satisfaction in all aspects of quality of
life, except for the environment, which was not different. 3) Guidelines for developing the quality of life of the
elderly It was found that the Ko Tao Subdistrict Administrative Organization has policies and plans to develop
the quality of life of the elderly in conjunction with community development in education, religion, economics,

and public health.

Keywords: Development, Quality of Life, Elderly
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Rhythmic Elements of Nora Rong Khrue Southern Region

Apinun Ruknim"”

Abstract

The music accompanying the performance of Nora Rong Khrue in the South has its own unique
local identity. The outstanding feature is the rhythmic instruments of Nora Rong Khrue, which are solid, fast,
complex, and diverse. The function is to control the speed of the performance and the movements of the
dancers. It is the main factor in determining the rhythm of the band. The form emphasizes the rhythm of
important steps. The form is a small but powerful band that covers both rhythm and melody. Every
instrument is connected to the body, mind, and spirit. The clear assignment of duties reflects the power of
faith. It also helps create a sacred atmosphere and more sacredness in the ceremony. Whether it is playing
a slow rhythm or a fast rhythm, it is interesting.

The rhythmic instruments of Nora Rong Khrue consist of 6 pieces, but they are called "five
instruments" or "five-piece instruments": oboe, drum, tuk drum, paired gong, ching, and tra. In terms of the
rhythmic components of Nora Rong Khrue in the South Consisting of 3 groups: 1. Main rhythm group or
rhythm pulse group (Beat, Meter) 2. Rhythmic pattern group (Rhythmic Patterns) 3. Improvisation group
(Improvisation)

The rhythmic elements of Nora Rong Khrue appear in the songs accompanying the Nora Rong Khrue
performance. Examples are provided to explain in the form of international music notes, international music
symbols, for data collection, as a guideline for studying identity, music, and songs for those who are

interested in promoting the preservation of traditions and culture for future generations.

Keywords: Nora Rong Khrue music, Nora Rong Khrue rhythm,
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The Study of Information Use Behavior and Problem of OTOP in Songkhla Province.

Patraporn Kaewkhanitarak ' and Suchada Srichuar 2

Abstract

The research aims to investigate information technology usage behavior and examine the problems of
information technology usage of OTOP entrepreneurs in Songkhla Province. This study using structured
questionnaire. The sample of this study including 175 OTOP entrepreneurs in Songkhla Province. The data
presented in descriptive analysis to describe usage behavior and problems of information technology usage of
OTOP entrepreneurs. The result of this study found that most of OTOP entrepreneurs in Songkhla Province use
smart phone and tablet to connect information technology. OTOP entrepreneurs use information technology
to seeking knowledge of production and marketing, acknowledging order from customers, and use information
technology as the route tool for business traveling. Most of media that OTOP entrepreneurs using is social
media, website, and YouTube. Furthermore, OTOP entrepreneurs use information technology to introduce the
product, public relation, and enhance distribution channel in the form of text, picture, video, and live video.
Most of OTOP entrepreneurs use information technology 2-3 times per day, they spend 1-2 hours for
information technology usage per day, and cost of information technology usage is 200-499 Baht per month.
Some of OTOP entrepreneurs already have knowledge about information technology and sometimes they were
suggesting by friends and member of the family when using information technology. OTOP entrepreneurs clarify
that the problems of information technology usage including do not understand English, do not understand

commands and programs, and lack of skill to use information technology tools.

Keywords: Information, Technology, Behavior, Entrepreneur, OTOP
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Production of heel scrub soap from clay soil from Mae Moh lignite mine,

Lampang Province

Montitra yiamchaiyaphoom', Sucheewan Inthung® and Rapeeporn Tiamjan®

Abstract

Clay soil from Mae Moh lignite mine, Lampang Province, was washed and analyzed for size using
100, 200 and 325 mesh sieves. The particle size, chemical composition and mineral composition were
analyzed. The results found quartz, potassium, aluminum silicate, iron oxide, magnesium oxide, kaolinite,
dolomite, calcium sulfate, hematite, and calcium oxide. Mineral compositions were found, including 55%
of Si0,, 19.57% of Al,Os, 2.46% of K,O,, 0.42% of Na,O, and 6.46% of Fe,05. The 67.65% of particle sizes
are smaller than 325 mesh and have an average particle size of 7.73 microns. The particle of 325 mesh was
burned at 900°C and analyzed for mineral composition, microstructure, and sharpness. SEM image results
of clay ceramic particle powder fired at 9000C consist of quartz that is round with similar sizes, uniformly
dispersed, and has a sharpness value in the range of 0.036 (g¢/m2), which is approximately 10 times higher
than commercial scrubbing powders (0.002-0.005 ¢/ m2). Then, the clay ceramic powder was applied to
produce heel scrub soap by mixing it with glycerin at a ratio of 10% by weight, adding fragrance, and forming
it into scrub soap. The 50 volunteers used it to scrub their heels. The results showed that they are

moderately to highly satisfied.

Keywords: scrub soap, clay soil, ceramic powder, lignite mine
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The Creation of Fine Arts Aesthetic of life

Saroch Meepuakmak'

Abstract

The research were study the creation of Fine Arts Aesthetic of life to presenting a perspective of
creative individual expression through art techniques by the story of valus aesthetic experience to the cause.
By creating and truncated shape that symbol of represents the imagination from the senses to consistent
with idea by collecting data of considering the creative arts .to search the definition of beauty that to express
appreciation of the beauty existing using natural mediation by selecting truncated or converted into natural
shapes the convey , The idea or imagination of creator were by shape, technique to created emotion ,feeling
of beauty to guide the creativity The unique identity of creator to study format process of creative as a result
to art to contemporary painting using mixed painting technique. Research methods of descriptive analysis.

with illustration. In addition.

Keywords: Florae, Painting, Relationships
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Creative works of “Khai Khrob Songkhla”

Nutcha Poomkatin' Porntinan Chuchot? Waranya Pengkliang ®> and Praphaphan Phukaoluan’

Abstract

The creative work of "Khai Khrob Songkhla" series, aims to study the history, methods and identity
of "Khai Khrob Songkhla" and create it as a lower southern Thai folk dance. The creative process uses
qualitative research by studying documents, interviews and observations from knowledgeable individuals
and practitioners experienced with "Khai Khrob Songkhla". The data were analyzed and applied in
the creative works development in the form of lower southern Thai folk dance.

The research results found that Khai Khrob Songkhla is a local food of Songkhla. The egg yolk is
placed in an egg shell with the edges trimmed and steamed until it turns orange-red and the surface is
shiny. In 2022, the Department of Intellectual Property under the Ministry of Commerce registered Khai
Khrob Songkhla as a Geographical Indication (GI) product. The creation of the work presents the origin,
process, and identity of Khai Krob. The performance content is divided into 2 parts. It uses southern folk
dance postures combined with imitation of village's gestures in each step of making Khai Krob. The music
and lyrics are newly composed. There are 8 performers (4 males and 4 females). The costumes are in the
style of Muslim villager’s culture in tones of red-orange, blue and white. The equipment uses a net and
model of Khai Krob Songkhla. Performance time is 6 minutes. The creative work of Khai Krob Songkhla

series, is a work that helps publicize and promote people to know more about the Khai Krob Songkhla.

Keywords: Khai Krob Songkhla, Southern folk dance
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Title Designing corporate identity for folklore museum the institute
for southern Thai studies, Thaksin university.

Alisa Bueheng!

Abstract

This research on designing the corporate identity for the Folklore Museum, Institute of Southern Thai
Studies, Thaksin University aimed to: (1) study and analyze the corporate identity of the Folklore Museum,
Institute of Southern Studies, Thaksin University; (2) design the corporate identity of the Folklore Museum,
Institute of Southern Studies, Thaksin University; and (3) evaluate the design work of the corporate identity of
the Folklore Museum, Institute of Southern Studies, Thaksin University. The researcher conducted the study on
a sample group, collecting data using questionnaires and satisfaction assessment forms. The data were analyzed
to calculate the mean and standard deviation.

The corporate identity design of the Folklore Museum, Institute of Southern Studies, considered key
elements that reflect Southern Thai art and culture, as well as the museum’s vision, mission, activities, and
services. The researcher analyzed and designed symbols to represent the museum’s unique features,
combining them into a logo. Traditional patterns were simplified and rearranged to reflect the local wisdom of
the Southern Thai people. The selection of colors, fonts, and line designs clearly conveyed the identity of the

Folklore Museum.

The results of the satisfaction evaluation of the corporate identity design, analyzed using the mean x,

showed that satisfaction with the logo design x_had an overall mean of 4.26 (S.D. = 0.47), which was at a good

level. Satisfaction with the decorative graphic design x had an overall mean of 4.70 (S.D. = 0.38), also at a good

level. x Satisfaction with the souvenir design had an overall mean of 3.74 (S.D. = 0.54), which was at a good

level.

Keywords: graphic design, corporate identity, Folklore Museum, Southern Thai
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Design and Development of the Corporate Identity of Smiledog Home Foundation,

Hat Yai District, Songkhla Province

Natthaporn Chaokla' and Auttaphon Theppaya

Abstract

This research aimed to (1) study information related to corporate identity design, (2) develop the
corporate identity of the Smiledog Home Foundation in Hat Yai District, Songkhla Province, and (3) evaluate
satisfaction with the design development. The corporate identity was designed to reflect the foundation’s
vision, values, and activities, while effectively reaching its target audience. Data were collected through
questionnaires and satisfaction surveys and analyzed using descriptive statistics.

The study involved 100 participants aged 25 to 60 and above, who were donors and supporters of
the foundation. Results showed that the logo, featuring a simplified cartoon-style line drawing with semi-
formal text, helped create a professional yet friendly image. Bright color tones were used to express
freshness, warmth, and approachability. Facebook was identified as the primary platform for public
engagement, influencing participation in the foundation’s activities. T-shirts were considered the most
suitable souvenir for promoting awareness and connection.

Satisfaction analysis showed that participants rated the logo design positively, with a mean score
of 4.32 (S.D. = 0.79). Promotional media design had a mean score of 4.07 (S.D. = 0.92), while booth
decoration received a mean score of 4.32 (S.D. = 0.79). Souvenir design also scored well, with a mean of
4.30 (S.D. = 0.75). Overall, the developed corporate identity was effective in creating a favorable and

engaging image for the foundation.

Keywords: Design, Development, Identity, Corporate, Smiledog Home Foundation
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Design of a Para rubber activity set for enhancing development in early childhood
Sasitorn  Sukthanom', and Chonthida Ketphet

Abstract

This research aimed to (1) study the behaviors and developmental characteristics of early
childhood children, (2) design an activity set to promote early childhood development, and (3) evaluate
the effectiveness of the designed activity set. Data were collected through interviews and behavioral
observations, focusing on the interests and activities of the target group. The findings were analyzed using
mean scores and standard deviations. The activity set was developed under the concept of the
“Underwater World,” using natural rubber foam as the primary material due to its flexibility, safety, and
suitability for children aged 3-5 years. The set is designed to foster problem-solving skills and creativity
through hands-on, experiential learning. Furthermore, it demonstrates the potential of natural rubber as
an eco-friendly material that can be transformed into high-quality educational toys suitable for early
childhood development. The satisfaction evaluation showed high levels of approval: design suitability for
children aged 3-5 received a mean score of X = 4.17 (S.D. = 3.03); creativity, X = 4.91 (S.D. = 0.29); and
aesthetics and attractiveness, X = 4.88 (S.D. = 0.33). These results indicate that the rubber-based activity

set effectively supports multiple aspects of early childhood development.

Keywords: Concentrated latex , Rubber Foam , STEM education encourages critical thinking and

innovation , Activity set in the form of building blocks
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Integrated Practice Flashcard Innovation for Developing Chinese Listening and Speaking
Skills for HSKK Beginner Level

Rachawadee Chanthong'

Abstract

The HSKK (Hanyu Shuiping Kouyu Kaoshi) Beginner Level is a significant examination for assessing
Chinese listening and speaking proficiency, especially for Thai learners who often lack opportunities to
communicate with native speakers in real-life situations. To address this challenge, the innovation titled
"Integrated Practice Flashcards for Developing Chinese Listening and Speaking Skills" has been designed to
enhance learners’ practical skills in alignment with the HSKK Beginner framework through context-based

and experiential learning.

The flashcards follow a five-step usage method:

1. Read sample sentences on the yellow strip — These sentences incorporate HSKK Beginner-level
vocabulary and grammar to build familiarity with essential structures.
2. Answer contextual questions — The questions are designed to stimulate analytical thinking and
encourage learners to respond in Chinese, thereby enhancing applied language skills.
3. Scan the QR code to listen to native speakers — Learners can use mobile devices to hear accurate
pronunciation and intonation, improving their listening comprehension.
4. Practice responding aloud - Emphasis is placed on speaking clearly and correctly.
Check answers and repeat practice — Answer keys with explanations are provided on the back of
each card to help learners verify their responses and repeat practice for greater confidence.
This flashcard innovation not only supports preparation for the HSKK exam but also helps learners
develop practical communication skills for daily life. With its flexible learning format, students can practice
anytime and anywhere without the constant presence of a native-speaking teacher, making it an ideal

solution for Thai learners aiming to effectively enhance their Chinese listening and speaking abilities.

Keywords: Chinese language learning innovation, HSKK Beginner Level, listening and speaking skills,

language practice flashcards, self-directed learning
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Fostering Innovation and Communication through Problem- and Activity-Based
Learning: A Case Study in Social Innovation Mindset and Innovator Development

Course

. . . 2 *
Jaruwan Promngurn?, Kriangkrai Waiyakan® and Amawasee Rukruang®

Abstract
This classroom-based research project was conducted in a second-year undergraduate course titled Social
Innovation Mindset and Innovator Development, aiming to enhance students’ ability to apply innovation
thinking to real-world social challenges. The course was designed using a problem-based and activity-based
learning framework, where each session began with a brief theoretical lecture for around 1 hour, followed
by group-based and role-playing innovation tasks. Students were required to explore assigned topics,
collaboratively design solutions, and present their ideas at the end of each class. Initially, students showed
hesitation, often relying heavily on mobile devices to read prepared content during presentations. However,
by the end of the semester, students demonstrated significant improvement in confidence and articulation,
as reflected in a final innovation showcase where teams pitched their self-developed social innovation
prototypes and were peer-evaluated through a structured voting process. A follow-up quiz was administered
to assess individual learning. The outcomes indicate that iterative, hands-on learning paired with consistent
presentation practice can foster both creativity and public communication skills. This research offers a

practical model for integrating innovation-based pedagogy in higher education.

Keywords: Problem-Based Learning, Activity-Based Learning, Social Innovator, Communication Skills,

Creative Thinking
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Pre-Class Instructional Videos for the Physics Laboratory for Life Sciences

Sutthisa Konruang ' Karakade Kaewyai " Chonticha Sangsubun “Arnat Priklak > Teeradeth Yaibok > Sujane

Prommoun’ and Supradit Yuar‘itong3

Abstract

This study aimed to develop pre-class instructional videos and investigate their effects on student
learning achievement in the Physics Laboratory course for Life Sciences. The participants were 27 first-year
undergraduate students who viewed the video lessons prior to engaging in in-class learning activities. The
findings revealed that post-test scores were significantly higher than pre-test scores (p < 0.05). Moreover,
the students who received the pre-class video instruction achieved a higher average GPA (M = 2.90, SD =
0.58) compared to those who did not use the videos (M = 2.10, SD = 0.76), with the difference being
statistically significant (p < 0.001). These results indicate that the developed instructional videos effectively
enhanced student academic performance in the physics laboratory course and can serve as a model for

producing video-based learning materials for other physics topics or related disciplines.

Keywords: Instructional Video, Pre-Class Learning, Learning Achievement
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