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Cold cloud weather modification for rain suppression in Northern Thailand
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Abstract

Extreme events driven by climate change and weather variability are increasing in both frequency and
intensity, Northern Thailand also experiencing severe disasters from such events. This study was conducted
from 10 to 30 July 2025 during a tropical storm episode. Using a randomized experiment, silver iodide (Agl)
flares were deployed to seed small cumulus clouds at cloud tops with temperatures near -5 °C. Six paired storm
samples (seeded vs. non-seeded) were analyzed. Seeded storms (S) exhibited a shorter mature lead time and
maximum mature lead time compared to non-seeded storms (NS), indicating faster development of the
precipitation phase. Moreover, seeded storms displayed smaller diameters, lower echo tops, and shorter
durations than non-seeded storms, resulting in reduced rainfall volumes. The ratio of rainfall volume from
seeded to non-seeded storms was 0.66, corresponding to a 34% reduction. This cold cloud weather
modification technique for rain suppression shows potential for operational application in other regions.
Keywords: Cold cloud technique, Rain suppression, Rain volume reduction, Silver lodide flares, Weather

modification
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Abstract

This study aims to explore service innovation needs for the design of elderly transportation businesses
by integrating three conceptual dimensions, Consumer Behavior (6W1H), Service Quality (SERVEQUAL) and
Health Service Utilization (Andersen’s Behavioral Model). A qualitative research approach was employed
through in-depth interviews with 20 elderly individuals aged 60 and above and their caregivers residing in
Bangkok and the metropolitan area. The findings indicate that elderly primarily travel for medical appointments
and outdoor activities, tend to make travel decisions independently, and exhibit low brand loyalty. Instead,
price, convenience, and service quality are identified as the key determinants in service selection. Elderly users
expect safe vehicles and service environments, service providers with an understanding of health-related
conditions, and the presence of trusted companions at reasonable service fees. Based on these findings, a
conceptual framework is proposed for designing an elderly transportation service center accessible via
telephone, providing safe, convenient, and comprehensive services with companions. The proposed service
innovation concept will be further empirically tested in subsequent research stages.

Keywords: Elderly, Consumer behavior, Innovation, Service quality, Transportation services
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Comparative study of hot air and radio frequency drying techniques on the quality and microstructure of
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Abstract

This research aims to compare the effects of hot air drying (HD) at 60 °C and radio frequency (RF)
drying at 27.12 MHz on the physicochemical and microstructural properties of Wolffia powder. The study found
that Wolffia powder produced by the RF method had significantly higher protein content (p < 0.05) than the HD
method, with 24.73% and 23.64%, respectively. However, the HD method was significantly better at retaining
total chlorophyll content (6.70 mg/g) compared to the RF method (5.79 mg/g). SEM analysis revealed that
Wolffia powder from the HD method had a high degree of collapse and a dense, solid texture, while the RF
method resulted in swelling and a porous, open structure. Both methods yielded water activity (aw) values
below 0.3 and moisture content below 10%. The RF method required significantly less drying time than the HD
method (60 minutes and 8 hours, respectively). In conclusion, the RF drying method is a potential alternative
for producing high-protein Wolffia powder with an open structure, which may result in better rehydration and
solubility properties.

Keywords: Drying, Hot air, Quality, Radio frequency, Wolffia arrhiza L.
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Abstract

Pasta is widely consumed and typically made from wheat flour, egg, and water. However, wheat gluten
causes celiac disease, and egg is unsuitable for vegans. This research aimed to develop a nutritionally
enhanced gluten-free vegan pasta. The combination of rice flour and tapioca starch at a ratio of 3:2 was pre-
gelatinized to modify starch structure and improve the texture. The pre-gel mixture was fortified with steamed
pumpkin at 0%, 30%, 40%, and 50% w/w, based on flour weight before rolling into fettuccine. The physical
properties indicated that cooking time, water absorption, and cooking loss were not significantly different (p >
0.05). The cooked pasta exhibited more intense yellow color with a higher level of pumpkin enrichment
corresponding to the higher a* and b* values and a decrease in L* value (p <0.05). Furthermore, the consumer
test (n = 50) highlighted texture as the most critical attribute affecting overall acceptability. The 50% treatment
had the lowest acceptability scores (p < 0.05), with 48% of panelists rating it as too soft and much too soft. In
contrast, the 30% treatment achieved the highest liking scores for overall and appearance, and 72% of panelists
expressed an intention to purchase this product.

Keywords: Gluten, Pasta, Pre-gelatinization, Pumpkin, Vegan
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Abstract

The degree of hydrolysis of tamarind seed polysaccharide (xyloglucan) was assessed under an in
vitro gastrointestinal model and showed minimal in both heat-treated and non-heat-treated forms, indicating
that xyloglucan can reach the large intestine intact. The effects on gut microbiota were assessed using an in
vitro human fecal fermentation model with samples from healthy and diabetic individuals. After 24 h of
fermentation, the diabetic group produced a total short-chain fatty acids (SCFAs) concentration of 30.71
pmol/mL. Xyloglucan supplementation increased SCFAs to 46.63-50.43 ymol/mL, whereas the positive control
supplemented with fructo-oligosaccharides (FOS) reached 73.18 umol/mL. In the healthy group, total SCFAs
were 40.63 pmol/mL and increased to 54.11 pmol/mL following xyloglucan supplementation. Furthermore, non-
heat-treated xyloglucan resulted in higher concentrations of butyric and propionic acids (5.94 and 3.94
umol/mL, respectively) than the positive control supplemented with FOS (1.32 and 3.37 umol/mL, respectively);
however, these differences were not statistically significant (o > 0.05). Xyloglucan also enhanced microbial
diversity and promoting beneficial genera such as Clostridium sensu stricto, Bifidobacterium, and
Fusicatenibacter, while reducing harmful taxa like Escherichia/Shigella and Fusobacterium. Overall, tamarind
seed xyloglucan shows potential as a functional ingredient for modulating gut microbiota and improving
metabolic health.

Keywords: Diabetes, Gut microbiota, /n vitro fecal fermentation, Tamarind seed kernel, Xyloglucan
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Abstract

Obesity is a chronic inflammatory condition that is associated with elevated pro-inflammatory
cytokines. These cytokines severely affect metabolic functions, including the regulation of appetite and satiety.
This creates a feedback loop in which obesity-induced inflammation impairs appetite control, leading to further
weight gain. Current therapies are limited due to adverse side effects. This highlights the need for alternative
strategies using bioactive compounds from foods. This study aimed to investigate the effects of mung bean
seed coat water extract (MB) on satiety-related mRNA expression in enteroendocrine STC-1 cells under basal
and inflammatory conditions. MB inhibited dipeptide peptidase-IV (DPP-1V) activity by 33% at 1.25 mg/mL.
Under basal conditions, MB (0-0.25 mg/mL) significantly increased the mRNA expression of cholecystokinin
(CCK) and proglucagon (PG). In an LPS-induced inflammatory model, MB treatment downregulated TNF-OL and
IL-6 expression while upregulating CCK and PG, indicating the concurrent anti-inflammatory and satiety-
promoting effects. In conclusion, these findings suggest that MB upregulates the expression of satiety-related
hormones and downregulates inflammatory genes in enteroendocrine cells. Future studies involving
transcriptomic and signaling pathway analyses are warranted to elucidate the molecular mechanisms
underlying these effects.

Keywords: Appetite, Enteroendocrine cells, Inflammation, Mung bean, Satiety
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Abstract

Diabetes mellitus is a growing metabolic disorder characterized by chronic hyperglycemia resulting
from impaired insulin secretion, insulin action, or both, leading to long-term complications. Foods for diabetic
patients require careful nutritional formulation, particularly in carbohydrates. This study investigated the effect
of sterilization on the physicochemical properties of a mung bean soup formulated for diabetic patients.
Sterilization significantly increased a* and b* values, while decreasing lightness (L*), resulting in a change in
total color difference (AE). Rheological measurement showed that both non-sterilized and sterilized samples
behaved as a non-Newtonian fluid with shear-thinning characteristics. The flow behavior index (n) values were
0.29+0.01 and 0.32+0.04 (no significant difference) for the both samples, respectively. The consistency index
(k) and the viscosity at shear rate of 50 s™ of both samples showed no significant difference. The non-sterilized
sample exhibited an estimated glycemic index (eGl) of 49.22+1.02, whereas the sterilized sample showed a
significantly lower eGl (47.16+0.20). In summary, the mung bean soup formulated in this study exhibited a low
eGl, making it suitable for diabetic patients. Sterilization caused the color changes and reduced eGl. Further in
vivo studies are required to confirm the actual glycemic index and clarify the mechanisms underlying reduced
starch digestibility.

Keywords: Diabetes, Estimated glycemic index, In vitro digestion, Mung bean, Thermal process
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Abstract

Tannic acid, a polyphenol, is commonly used as a flavor enhancer, natural preservative, and clarifying
agent. In food applications, its concentration must be carefully considered due to its astringent flavor. An
excessive amount may affect the overall acceptability of the final product. This study aimed to determine the
detection and recognition thresholds of tannic acid in water using the three-alternative forced-choice (3-AFC)
test as outlined in ASTM E679-19. Six concentration levels (0.00444, 0.0133, 0.0400, 0.120, 0.360, and 1.08
g/L), prepared by a 1/3 serial dilution, were evaluated in ascending order by young adult Thai assessors (20—
23 years). The group threshold was calculated as the geometric mean of the individual Best Estimate Threshold
(BET). The detection and recognition thresholds of tannic acid in water were 0.0856 g/L (n = 50) and 0.142 g/L
(n = 32), respectively. The results also demonstrated that female thresholds were lower than male thresholds,
and tannic acid concentration had a clear effect on the flavor characteristics. Tannic acid at recognition
threshold was described as astringent, while it was perceived as bitter at 0.325 g/L. This finding is significant
to the food industry in maintaining tannic acid levels below threshold values to ensure high flavor acceptability.

Keywords: Astringency, Flavor, Tannic acid, Thai assessor, Threshold
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Abstract

Sourdough bread is a suitable matrix for incorporating functional ingredients such as resistant starch
(RS) to enhance the nutritional profile of bakery products. This study aimed to develop consumer-acceptable
sourdough bread enriched with alternative RS-rich flours and to evaluate their effects on physicochemical and
sensory properties. Six RS-rich flours—red bean, black bean, white bean, cashew nut, oat, and green banana—
were used to partially substitute wheat flour at levels of 0-20% (w/w). Chemical composition, bread quality, and
consumer acceptance were evaluated. Substitution with RS-rich flours significantly influenced sourdough bread
characteristics. White bean flour at 20% provided the highest protein and dietary fiber contents but reduced
loaf volume. Crust and crumb color values varied significantly among formulations. Sourdough bread containing
black bean flour exhibited the darkest crust (lowest L* value), likely due to anthocyanins and phenolic pigments
that promoted non-enzymatic browning during baking. Black bean flour at 10% resulted in the firmest crumb
texture. Sensory evaluation (n = 30) showed that sourdough bread containing 15% red bean flour achieved the
highest overall liking, particularly for taste and aroma. Overall, incorporation of RS-rich flours increased the
resistant starch content of sourdough bread by approximately 6-13%, depending on the RS source and
substitution level. These results demonstrate that RS-rich flours can improve the nutritional quality of sourdough
bread without compromising sensory acceptability.

Keywords: Flour substitution, Resistant starch, Sensory evaluation, Sourdough bread
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Abstract

Greenhouse gas emissions from tourist transportation constitute an important component of tourism management in the Sri Thep
Historical Park, contributing to the promotion of historical and cultural tourism while supporting the development of low-carbon tourism in the
future. This study aimed to assess greenhouse gas emissions resulting from tourist travel to the Sri Thep Historical Park. Data were collected
through questionnaires administered to 400 tourists during the period from 21 December 2024 to 28 February 2025. Greenhouse gas emissions
were calculated based on the IPCC (2006), IPCC Guidelines for National Greenhouse Gas Inventories. The results indicated that female tourists
accounted for a higher proportion of visitors than males, at 61% and 39%, respectively. Most tourists were between the ages of 20-30 and 51—
60 years. The total greenhouse gas emissions from tourist transportation amounted to 45,091.78 kg CO,eq. Passenger cars were identified as
the largest source of emissions, accounting for 16,584.90 kg CO.eq, followed by vans (15,061.48 kg CO.eq) and pickup trucks (7,682.97 kg
CO.eq). The average greenhouse gas emissions from tourist transportation were estimated at 13.24 kg CO,eq per person. The mean travel
distance of tourists was 593.71 £ 432.87 km per person. The findings indicate that the relatively high level of greenhouse gas emissions from
private car travel reflects limitations in the local public transportation system, as well as travel pattems in which tourists continue to rely
predominantly on private vehicles. This reliance may make short-term reductions in greenhouse gas emissions difficult to achieve. Furthermore,
the results suggest that the development of altemnative transportation systems and the implementation of behavioral incentive measures for
tourists will be key factors in the successful promotion of low-carbon tourism in the Sri Thep Historical Park area over the long term.
Keywords Greenhouse gas emissions, Cultural tourism, Si Thep Historical Park
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Abstract

This study investigates the effect of pomelo peel incorporation on the properties of mycelium-based composites
(MBC) produced from Pleurotus ostreatus, using water hyacinth (Eichhoria crassipes) and giant salvinia (Salvinia
molesta) as cellulose sources, with the aim of developing alternative packaging materials of expanded polystyrene (EPS).
Pomelo peel was added at four different proportions: PO, P10, P30, and P50. The samples were prepared through
sterilization, molding, and incubation under controlled conditions. Compressive strength and additional material
properties were evaluated in accordance with ASTM standards. The results showed that formulation P10 exhibited the
highest compressive strength, reaching 1.20 MPa, which is higher than EPS (0.065-0.110 MPa), while formulation P30
demonstrated the highest mycelial growth rate. However, all formulations showed limitations in long-term water resistance.

Keywords: Invasive aquatic plants, Mycelium-based composite, Packaging, Pomelo, Sustainability
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Abstract

The increasing concentration of greenhouse gases and the environmentalimpacts associated with the use of expanded polystyrene
(EPS) packaging have driven the demand for altemative materials to reduce reliance on petroleum-based resources. Mycelium-based
composites (MBCs) have gained increasing attention; however, information on their mechanical properties and greenhouse gas emissions
during the cultivation process remains limited. Therefore, this study aimed to develop MBCs from the mycelium of the oyster mushroom
(*Pleurotus ostreatus*) in combination with agricultural residues, namely rubberwood sawdust (SD), com cobs (CC), and brewer's spent grain
(BSC). The study began with the preparation of cultivation substrates, followed by mycelial cultivation in molds for 14 days, during which samples
were collected and the emissions of carbon dioxide (CO2 ), methane (CHg.), and nitrous oxide (N2 O) were analyzed. Subsequently, the MBC
samples were oven-dried to terminate mycelial growth and then subjected to compressive strength testing. The results showed that the MBC
exhibited a maximum compressive stress of approximately 0.34 MPa, which is higher than that of conventional EPS packaging foam (0.07-0.25
MPa), indicating that MBC has potential as a cushioning material. In terms of growth rate, the mycelium grew well on the substrate composed
of rubberwood sawdust mixed with com cobs and brewer's spent grain (1.17 cm/day). During cultivation, CO2 emissions were highest within
the first three days, while CHg4 and N2 O emissions were detected at very low levels. In conclusion, MBC represents a sustainable altemative
material with mechanical properties superior to those of EPS packaging grades and is consistent with the concept of a circular economy.

Keywords: Agricultural waste, Expanded polystyrene, Greenhouse gas, Mycelium-based composite
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Influence of meteorological factors and air pollutants on PM, , concentration in winter, Saraburi Province
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Abstract

This study investigated lag times of meteorological factors and air pollutants with respect to PM,
during winter in Saraburi Province. Three-hourly meteorological variables and hourly planetary boundary layer
height (PBLH) PM, and PM,  during 2020-2025 were used to calculate and compare Pearson correlation
coefficients between PM, cand other variables across 0-168-hour lags. The result show that factors with short
lag times (S 8 hours) were wind speed, PBLH, and the ventilation index (VI). The factor most related to PM, .

was PM, , which reflects shared emission sources. Factors with long lag times (2 48 hours) were relative

100
humidity, temperature, atmospheric pressure, PBLH, VI, and wind speed. These findings suggest regional
transport and accumulation of PM, . due to cold and dry conditions. Moreover, at Na Phra Lan Police Station
(24T), PM,  also showed short lag times with respect to pressure, humidity and temperature, which indicate
effects of local factors in the industrial zone.

Keywords: Air pollutants, Lag time, Meteorological factors, PM, ., Saraburi province
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Method validation for the determination of dichlorvos residues in corn, water, soil and patch
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Abstract

This work describes the study and validation of analytical method for determination of dichlorvos in
corn, water, soil, and patch. The samples were extracted with ethyl acetate and determined using gas
chromatograph with flame photometric detector (GC-FPD). The results showed that under optimized conditions,
dichlorvos could be quantified in the ranges of 0.20-10.00 mg/kg, 0.10-5.00 pg/L, 0.003-0.250 mg/kg, and
0.02-1.00 pg/100 cm? for corn, water, soil, and patch samples, respectively. The method showed satisfactory
performance, with percent recoveries (%Recovery) ranging from 78-105 % and relative standard deviations
(%RSD) ranging from 4-11 %, indicating good accuracy and precision.

Keywords: Corn, Dichlorvos, Environment, Method validation
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Development and validation method for 2,4-D herbicide in water and soil
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289N199IAEILTNL (Limit of quantitation) Turinuas ufu Wiy 2.50 po/L waz 0.10 mg/kg ANNANFL 38013
PRl zViTlAn s (Accuracy) uazARITien (Precision) arnsnii U s nsgud it ldnasey
Tuesdumnisls
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Abstract

2,4-Dichlorophenoxyacetic acid (2,4-D) is a herbicide commonly used for controlling weeds in rice,
sugarcane, and corn cultivation. Its application can lead to environmental contamination. Therefore, this study
aimed to develop and validate an analytical method for determining 2,4-D in water and soil samples. Solid-
phase extraction and solid-liquid extraction techniques were used for sample preparation, and liquid
chromatography was employed for quantification. The limits of detection (LOD) for water and soil were 1.50
pg/L and 0.05 mg/kg, respectively, while the limits of quantitation (LOQ) were 2.50 ug/L and 0.10 mg/kg,
respectively. The method demonstrated acceptable accuracy and precision, indicating that it can be used as
a standard analytical procedure in laboratory testing.

Keywords: Liquid chromatography, Method validation, Soil, Water, 2,4-D
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Growth promotion of Spirodela polyrhiza using actinobacteria isolated from duckweed
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Uminuwis wazAuasanisasyningesig (EPG) inuinnanniamnziaesumidafniuandiae

a ]

AdnA: nsda@sunsasoALTvesive, wads, wanRluwuafiEy, Spirodela polyrhiza

Abstract

A total of 97 duckweed-associated actinobacterial strains were evaluated for their effects on duckweed
growth by co-cultivation with axenic Spirodela polyrhiza DKU2002 in modified Hoagland medium. The results
showed that 90 isolates increased the duckweed frond number, whereas seven isolates decreased the frond
number compared with the control. Among these, isolates DW16H6, DW18-4, DW29H4, and DW29H34
exhibited the highest growth-promoting potential, increasing frond numbers by 1.37-1.46-fold. These isolates
were capable of producing siderophores and indole compounds and exhibited phosphate-solubilizing activity.
Co-cultivation with duckweed using single and co-inoculation revealed that single inoculation resulted in greater
increases in frond number, dry weight, and effect on plant growth (EPG) values than co-inoculation.

Keywords: Actinobacteria, Duckweed, Plant growth promoting, Spirodela polyrhiza
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Development and method validation of aflatoxin analysis in basil seed
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(2023) 999.07 Tmerlt methanol Fuansaiafiuunzaulunisainesnainaniuluudaunegn aniunaaay
AuldlAaeaRianadaunudn daeannatnsnlunimagauLili 0.50-10 ug/kg TARNTALBINITATIANLILAL
IAANTALBINITTALTEILTNN U HANWINAL 0.25 WAz 0.50 pg/kg ANNAAL mmmiuummwLﬁﬂq@gﬂumwﬁ
gaNTL (%’faﬂ@:msﬂﬁuﬁumﬁﬂ@fﬂuﬁm 82-92 me%’fammmcﬁhzdmﬁmLuummﬁmﬁmﬁmﬁ@ﬂﬂuﬁm
3.12-9.99) uazAnacxliurinenlunissaiantanndniasas 26 fszdunnuidesiidesas 95 uanannildiae
nogavlldmageLEaudnTis e lufesnana sauaw 31 feene wudiinnsluiievseseyaimaniy 21
Faeing (Faaay 67.7) wariaiuau 1 faets (Feeay 3.2) ﬁﬂ?mm@:ﬂmmfaﬂ%wﬁummgmmmﬂi:mﬂim
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Abstract

The objective of this study was to develop an analytical method for aflatoxin in basil seed which was
modified from AOAC Official Method (2023) 999.07. The optimized extraction solvent for aflatoxin in basil seed
was methanol. Then, the modified method was validated, and the results demonstrate that the working range,
limit of detection and limit of quantitation were 0.50-10 ug/kg, 0.25 ug/kg and 0.50 ug/kg, respectively. The
accuracy and precision of the modified method were within acceptance criteria. (%recovery 82-92%, %relative
standard deviation 3.12-9.99%). Moreover, the percentage of measurement uncertainty was less than 26% at
95% confidence interval. This method was used for determination of aflatoxin in thirty-one basil seed samples
from domestic market. It was found that 21 samples (67.7%) contaminated with aflatoxin and one sample (3.2%)
exceeded maximum limit of the Thai regulation.

Keywords: Aflatoxin, Basil seed, HPLC
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Development and evaluation of packaging designs for natural substance cold cloud seeding

powder flare
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Abstract

Natural material Pyrotechnic flare for Cold Cloud Seeding operation are usually installed on pressurized
aircraft which operate in high relative humidity, extremely low temperature and atmospheric pressure. Therefore,
to withstand these extreme conditions, the flare special packaging must be designed. This study aims to develop
and test Natural Ice Nuclei (NIN) flare compatible packaging before deploying in operation. Flare Models A, B,
and C were designed and tested under simulated Cold Cloud Seeding environments. The results showed that
Flare Models A and B were unable to propel the NIN substance, whereas Flare Model C achieved 100% propulsion
efficiency. Subsequently, Flare model C was tested by aircraft. The test results showed that Flare Model C
achieved 100% NIN propulsion efficiency. Moreover X-ray images of the interior of Flare Model C under simulated
Cold Cloud Seeding environments showed the the NIN substance was concentrated around the end cap. In
conclusion, the packaging Flare Model C which has strong ejector core material. It has higher efficiency in
propelling the NIN substance around the end cap than Flare Models A and B.

Keywords: Cold cloud seeding, Flare packaging testing, Natural ice nuclei, NIN flare packaging
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Collaborative study on the extraction of light filth from red curry soup
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EﬁﬁT%LmiﬁxM’m@ﬂmngdmnﬁ’mﬂﬁu”ﬁmmu %Recovery 189N UuAtAa 3 726U ¢ lug99 90-100% A1
%RSD 0-12.83%, %Recovery mwumﬁa 3 9ziuag lutae 81.67-97.50% NAT %RSD 5.41-12.83% HAHIU
nnUTARALITG 4 WaaUlfjiifinng Ae % Recovery 1aelnuuaauazaumyiiai 80-100% uaz %RSD < 15% uand
Whd1aun3n$33 In house method based on AOAC (2023) 945.87 1ThidsaiaszviRautlanaeusfinunlunin
unatlgedn Gatilnri
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Abstract

Collaborative study program for extraction of light filth in red curry soup which is a method modified
from AOAC (2023) 945.87. Four laboratories participated in this collaborative study to verify the validity of the
test method. Three levels of spike materials, insect fragment and rat hair at low (5 pcs.), medium (10 pcs.) and
high (15 pcs.) levels were added to red curry soup for validate this test method. The results showed all
laboratories demonstrated %recovery of three levels of insect fragments ranged from 90-100%, with a %RSD
value of 0-12.83%. The percent recovery of rat hairs at three levels ranged from 81.67-97.50%, with a %RSD
of 5.41-12.83%. All laboratories met the acceptance criteria, showing % recovery of insect fragment and rat
hairs within the range of 80-100% and %RSD <15%. This demonstrates that the In-house method based on
AOAC (2023) 945.87 can be used as an analytical method for light filth in red curry soup.

Keywords: Collaborative study, Light filth, Red curry soup
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Abstract

AIDS-related mortality has declined in recent years, while non-AlDS-related causes have become
increasingly common among people living with HIV (PLHIV), highlighting the need for accurate classification to
support surveillance and strengthen HIV care. This study applied Natural Language Processing (NLP) to
classify AIDS-related and non-AlDS-related deaths using free-text cause-of-death descriptions from PLHIV who
started antiretroviral therapy (ART) between 2021 and 2024 and were recorded in the Universal Health
Coverage (UHC) program database. Text narratives were transformed into numerical representations using
WangchanBERTa embeddings, and class imbalance was addressed using the Synthetic Minority Over-
sampling Technique (SMOTE). Model development and tuning were performed through cross-validation, and
performance was evaluated using accuracy, sensitivity, specificity, precision, F1-score, and the Area Under
the Curve (AUC). The model trained on the original dataset demonstrated limited performance (F1-score
0.5710, AUC 0.5692), whereas applying SMOTE substantially improved discrimination, yielding an F1-score of
0.7807 and an AUC of 0.9063. These findings suggest that transformer-based Thai language models, combined
with oversampling techniques, offer an effective and scalable approach for automated mortality classification
among PLHIV, providing a strong foundation for future applications in HIV mortality surveillance.

Keywords: HIV mortality, Natural language processing, WangchanBERTa, SMOTE
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Abstract

In this study, Random Forest algorithm was used to identify factors associated with advanced HIV
stage (CD4<200 cells/pL) among Thai people living with HIV (PLHIV). Medical records from Thailand’s National
AIDS Program database of PLHIV in 2014-2024 were analyzed. Performance metrics used to evaluate a random
forest model were accuracy, precision, recall, F1-score, and Area under the Receiver Operating Characteristic
Curve (AUROC). Feature importance was assessed to identify the variables with the greatest influence on the
model’s predictions. The result showed that 44.2% of PLHIV started antiretroviral therapy (ART) at advanced
HIV stage. Evaluation of the Random Forest classifier yielded an AUC of 0.72, resulting in an accuracy of 67%.
Duration between the date that individuals were diagnosed with HIV infection to the date of ART initiation was
the most crucial factor associated with advanced HIV stage of PLHIV at ART initiation followed by presence of
opportunistic infection, age, HIV stage, and region, respectively.

Keywords: Advanced HIV stage, Low baseline CD4, Machine learning, Random forest
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Abstract

Squalene is a non-polar triterpenic hydrocarbon (C,H.,) and the first committed precursor of
ergosterol in the isoprenoid pathway. Due to the limited availability of natural sources and increasing extraction
costs, microbial production of squalene has gained significant interest. This study aimed to enhance squalene
production in Saccharomyces cerevisiae through UV mutagenesis, and to evaluate the effects of cultivation
parameters on squalene accumulation. S. cerevisiae TISTR 5606 was cultivated in YPD medium at 30 °C and
100 rpm, producing 5.28 g/L squalene. UV mutagenesis generated the mutant strain ONI-UV 24(2), which
showed increased squalene production of 6.74 g/L, representing a 0.27-fold improvement over the wild-type
strain. The effects of oxygen availability were further investigated by varying shaking speeds. The highest
squalene accumulation was observed at 150 rpm after 60 h, reaching 7.76 g/L, equivalent to a 0.47-fold
increase relative to the wild type. These results demonstrate that UV-induced genetic modification combined

with optimized aeration conditions is an effective strategy for enhancing squalene production in S. cerevisiae.

Keywords: Aeration, Ergosterol biosynthesis, Saccharomyces cerevisiae, Squalene, UV mutagenesis
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Ancient DNA analyses reveal the origin of Thai population
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Abstract

Southeast Asia is a region with extensive ethnic and linguistic diversity. Many studies have attempted
to investigate the origins of people in this area, but most have relied solely on genetic data from present-day
populations. In this research, mitochondrial DNA data from ancient Thai populations were analyzed and com-
pared with present-day populations representing four major language families: Austroasiatic, Kra-Dai, Austro-
nesian, and Sino-Tibetan. The results show that ancient populations from northern Thailand are genetically
closest to present-day Austroasiatic-speaking groups, particularly the Thin, Blang, and Palaung ethnic groups.
In contrast, ancient populations from northeastern Thailand exhibit the closest genetic affinity with present-day
Kra-Dai—speaking groups, especially the Shan, Phu Thai, and Suay peoples.
Keywords: Ancient DNA, Ethnic group, Language family, Origin of Thai populations




#7 KU | MsUSs5unmusinisuki3ngdeinuasaiaas ASon 64
=" @ | The 64™ Kasetsart University Annual Conference msunauanavIunAll&Los

ANVNINLIANERT

NNSANEINEILASIZUAITINAALNA I NASIANSY 11U AW NZLABNA WASLHUNNSURNNS

Study of cypermethrin insecticide analysis method in water, soil, tomato and patch
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Abstract

The study of cypermethrin insecticide analysis method in water, soil, tomato and patch by Gas
Chromatograph technique aimed to modify the extraction method and to validate the modified method. The
results showed that modified analysis method was accepted the validation criteria. The working range in water,
soil, tomato and patch were 0.02-1.0 pg/L, 0.01-1 mg/kg, 0.05-1.0 mg/kg, and 0.03-1.0 pg/100 cmzrepetitively.
The limit of detection (LOD) and limit of quantitation (LOQ) for water, soil, tomatoes, and patch samples were
0.006 pg/L, 0.005 mg/kg, 0.015 mg/kg, and 0.01 pg/100 cm? for LOD, and 0.02 pg/L, 0.01 mg/kg, 0.05 mg/kg,
and 0.05 pg/100 cm? for LOQ), respectively. Therefore, the modified analysis method can be used as a standard
analytical procedure in laboratory testing.

Keywords: Cypermethrin, Extraction method, Gas Chromatograph, Insecticide, Method validation
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Fabrication and characterization of bioplastic films derived from Oryza sativa L. Rice starch

reinforced with cellulose
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Abstract

This study investigated the production of bioplastic films from rice starch and the enhancement of their
mechanical properties through the incorporation of CMC cellulose (5-25% w/w based on starch). The films were
prepared using 5-25 g of rice starch per 100 mL of distilled water, with 20% (w/w) glycerol added as a
plasticizer. The mixture was heated until gelatinization occurred (75 °C), cast, and dried at 50 °C. The optimal
starch content was 5% (w/w). When tested for solvent resistance and solution absorption, the films retained
their integrity, except in NaOH solution, where they dissolved, indicating poor alkali resistance. After
conditioning with CMC at an optimal concentration of 20 % (w/w based on starch), the films were evaluated for
their mechanical properties. The addition of cellulose improved the flexibility, uniformity, and overall strength of
the films, making them suitable for biodegradable food packaging, biobags, and fruit-and-vegetable wrapping
films.

Keywords: Biodegradability, Bioplastic films, Cellulose reinforcement, Rice starch
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Abstract

African Swine Fever (ASF) is a highly lethal viral hemorrhagic disease lacking commercial vaccines,
posing an urgent threat to the global swine industry. Given this critical situation, precise diagnostic tools are
essential for containment. Therefore, this study focused on cloning, expression, and purification of two key
highly immunogenic African Swine Fever Virus (ASFV) structural proteins: the major capsid protein P72 (B646L)
and the protein P32 (CP204L). The full-length p32 gene and the synthetic N-terminal domain of p72 were
successfully cloned into pET expression vectors and expressed in Escherichia coli BL21(DE3) under 1.0 mM
isopropyl-B-D-1-thiogalactopyranoside (IPTG) induction. Purification utilizing Ni-NTA affinity chromatography
revealed crucial differences in protein solubility: P32 was efficiently recovered under native conditions. In
contrast, P72 formed insoluble inclusion bodies, necessitating purification under denaturing conditions (8 M
urea) followed by controlled renaturation using arginine-based method. SDS-PAGE confirmed the successful
purification of recombinant P32 (~30 kDa) and P72(~45 kDa). These purified proteins are slated for future
evaluation as diagnostic reagents in the indirect ELISA method, aiming to contribute significantly to the
development of robust and accurate ASF detection.

Keywords: African swine fever virus, Protein purification, Recombinant protein, P32, P72
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aminomethylphosphonic acid (AMPA) in water and soil samples by liquid chromatography
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Abstract

The intensive and continuous use of herbicides can lead to their persistence and accumulation in the environment.
To obtain reliable information on environmental residues and to support risk assessment for human health and the environment,
a method for the determination of glyphosate and aminomethylphosphonic acid (AMPA) in water and soil samples was
developed and validated. The analytical procedure involved derivatization with fluorenylmethoxycarbonyl chloride (FMOC-C),
followed by analysis using liquid chromatography. The method exhibited good linearity over the concentration ranges of 1.0-
40 ug/L for both glyphosate and AMPA in water samples, and 0.1-4.0 mg/kg in soil samples. The limits of detection (LOD) and
limits of quantification (LOQ) were 0.15 and 1.00 pg/L for water samples, and 0.03 and 0.10 mg/kg for soil samples,
respectively. The recoveries ranged from 80.1%-111.8% for water samples and from 80.0%—-107.4% for soil samples.
Application of the method to ten water and soil samples collected from rubber, orange, longan, cassava, and newly planted
sugarcane fields revealed residue levels of 1.74-3.99 pg/L in water and 1.80-3.89 mg/kg in soil.
Keywords: Aminomethylphosphonic acid, Glyphosate, Liquid chromatography, Soil, Water
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Abstract

Geographical Indication (Gl) authentication is essential for protecting the quality, reputation, and
market value of Thai durian. This study evaluates the potential of multi-elemental composition as a chemical
fingerprint for geographical origin discrimination. Durian samples were collected from five major production
regions in Thailand—Uttaradit, Sisaket, Kanchanaburi, Chanthaburi, and Chumphon—along with samples of
unknown origin. Elemental concentrations in seed, pulp, peel, and stalk tissues were determined using
inductively coupled plasma mass spectrometry (ICP-MS). The analytical method showed excellent
performance, with high linearity (R? 2 0.995), low limits of quantification, and acceptable precision. Significant
differences (p < 0.05) in elemental composition were observed among geographical origins and tissue types.
Non-edible tissues, particularly peel and stalk, exhibited higher macro- and trace-element concentrations than
edible tissues, highlighting their enhanced discriminatory potential. Linear Discriminant Analysis (LDA) using
selected elements (Mg, K, Ca, Mn, Fe, and Zn) revealed clear clustering of samples from known regions, while
samples of unknown origin showed elemental similarity to specific regional groups. Overall, multi-element
profiling combined with exploratory chemometric analysis provides a practical approach for preliminary durian
origin traceability and Gl authentication.

Keywords: Chemometrics, Durian, Elemental Profiles, Geographical Indication (Gl), ICP-MS
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Abstract

Lemna aequinoctialis is a rapidly growing duckweed species with a high capacity for nutrient uptake
from aquatic environments, making it of considerable interest across a wide range of research fields. Despite
its widespread distribution and potential applications, studies on the chemical constituents of this
species—particularly its volatile profile—remain limited. Therefore, this study presents the first investigation of
volatile compounds in L. aequinoctialis hydrosol obtained by steam distillation. Volatile analysis using
headspace solid-phase microextraction coupled with gas chromatography-mass spectrometry (HS-SPME-
GC-MS) revealed the presence of several major volatile compounds, including (E)-2-pentenylfuran,
B-cyclocitral, B-ionone, B-homocyclocitral, dihydropseudoionone and 2-pentylfuran. In addition to chemical
characterization, the antioxidant activity of the hydrosol was evaluated using the DPPH radical scavenging
assay, which showed an inhibition of 30.02 + 2.99% and a Trolox equivalent antioxidant capacity (TEAC) of
0.019 £ 0.0016 pmol TE/mL hydrosol. These findings indicate that L. aequinoctialis hydrosol contains bioactive
volatile compounds with moderate antioxidant activity. Overall, this study provides fundamental chemical and
functional evidence that supports further investigations into the potential applications of L. aequinoctialis
hydrosol.

Keywords: Antioxidant activity, DPPH, Hydrosol, GC-MS, Lemna aequinoctialis
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Abstract

The study purpose is to evaluate the subjective sleep quality in patients with Class | and Class |l
skeletal patterns, including those with Class Il subtypes. Fifty-nine participants were classified into Skeletal
Class | (n = 30) and Class Il (n = 29). Class Il subjects were further divided into prognathic maxilla, retrognathic
mandible, and combined subtypes. Cephalometric analysis measures the SNA, SNB, and ANB angles using
the Dolphin Imaging software, and sleep quality was assessed with the Thai—Pittsburgh Sleep Quality Index
(Thai-PSQl). No significant differences in total PSQI or its subcomponent scores between skeletal classes or
among Class Il subgroups (p > 0.05). Spearman’s rank correlation analysis showed generally weak and
nonsignificant associations between cephalometric variables and PSQI (r = -0.685-0.522, p > 0.05), except in
the prognathic maxilla subgroup, which showed a moderate negative correlation between ANB and PSQI
(r = -0.685, p < 0.05). These results suggest that skeletal pattern alone does not significantly influence
subjective sleep quality. However, a forward maxillary position may be associated with better sleep quality,
potentially due to its hypothesized positive effect on upper airway dimensions. Therefore, further research with
larger samples and direct airway evaluations is necessary.

Keywords: Sleep quality, Pittsburgh Sleep Quality Index, PSQI, Skeletal patterns, Skeletal relationships
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Estimation and comparison of access rates to clean needles and syringes among people who

inject drugs: Raks Thai foundation, Thailand.
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Abstract

Access to sterile needles and syringes is a fundamental harm-reduction intervention for people who inject
drugs (PWID) to prevent HIV and viral hepatitis infection. This study aimed to estimate and compare the annual number
of needles received between PWID and PWID with additional risk behaviors (PWID-ARB), including sex workers, men
who have sex with men, transgender women, people who use drugs and partners of individuals in high-risk groups.
Secondary data from 21,455 participants enrolled in Rak Thai Foundation programs in 2024 were analyzed using the
Mann-Whitney U test and the Kruskal-Wallis test. The results indicated that PWID had a significantly higher median
number of needles received per year than PWID-ARB (30 vs. 25 needles; p < 0.001). These findings highlight disparities
in service access and the need for targeted harm reduction interventions.

Keywords: Harm reduction, Key populations, Needle and syringe program, People who inject drugs, Raks Thai Foundation
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Abstract

Hemophilia A is an X-linked bleeding disorder caused by mutations in the F8 gene, leading to
deficiency of clotting factor VIII (FVIII). Current therapy relies on frequent recombinant FVIII infusions, which are
limited by short protein half-life. Circular mRNA (circRNA) has emerged as a promising expression platform
due to its enhanced stability and translational efficiency. This study evaluated expression of full-length FVIII
(FL-FVIII) and B-domain—deleted FVIII (BDD-FVIII) derived from circRNA in Chinese hamster ovary (CHO)
cells. Plasmids encoding FL-FVIII and BDD-FVIII were first transformed into E. coli, validated by restriction
digestion, and used for in vitro transcription and RNA circularization. CHO cells were transfected with FL—
circRNA or BDD-circRNA, and FVIII expression was analyzed at 24—, 48—, 72—, and 96-hour post-transfection.
FVIII expression from FL-circRNA remained indistinguishable from endogenous background at all time point in
both cell supernatant and lysate. In contrast, a distinct intracellular protein band of approximately 170 kDa,
consistent with single-chain BDD-FVIII, was detected at 24 hours in cells transfected with BDD—circRNA, clearly
exceeding the endogenous backgr