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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

Spinal muscular atrophy (SMA) is an autosomal recessive neurodegenerative disorder caused by the
deletion of exon 7 in the SMN7 gene, resulting in muscle weakness and atrophy. The American College of
Obstetricians and Gynecologists (ACOG) recommends SMA carrier screening for all women, especially before
pregnancy. In this study, 28 DNA specimens from the Human Genetics Laboratory at Ramathibodi Hospital
were analyzed using the CarrierMax™ SMN7/SMN2 kit, with prior confirmation by multiplex ligation—dependent
probe amplification (MLPA). The 1:4 dilution was selected as the optimal screening condition for cost-
effectiveness. The CarrierMax™ kit demonstrated 100% clinical concordance with MLPA among SMA carrier
samples, with exact concordance in 8 of 12 cases (66.67%) and partial concordance in 4 cases (33.33%). For
non-carrier samples, clinical concordance was also 100%, with exact concordance in 12 of 16 cases (75.0%)
and partial concordance in 4 cases (25.0%). No discordant results were observed. These results indicate that the
CarrierMax™" SMN1/SMN2 kit is an accurate and rapid option for screening SMA carriers, suitable for routine use.

Keywords: Carrier screening, Multiplex PCR with fragment analysis, Spinal muscular atrophy
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Abstract

The emergence of multidrug-resistant Klebsiella pneumoniae has heightened the need for alternative
antimicrobial agents that can circumvent conventional resistance mechanisms. Antimicrobial peptides (AMPs)
are attractive candidates, but identifying active sequences experimentally is slow and resource intensive. This
study presents a machine learning (ML) framework employing physicochemical descriptors to predict AMP
activity against K. pneumoniae. A curated dataset of 380 peptides was encoded using 31 descriptors
representing charge, hydrophobicity, amino acid composition, structural propensity, flexibility, and peptide
architecture. Five supervised algorithms were evaluated through five—fold cross-validation. Random Forest
produced the most consistent performance (accuracy 94%, precision 98%, specificity 99%, MCC 0.86), while
a probability—averaged ensemble improved metric stability across folds. To assess real-world applicability, the
trained model was externally evaluated using 12 independent peptides and showed that the predicted
probabilities matched all experimental activity labels, highlighting the potential of this model in real-world
application. Feature interpretation revealed the dominant influence of isoelectric point, net charge, lysine
composition, and hydrophobic residue attributes consistent with membrane—targeting activity. Collectively, our
findings indicate that physicochemical descriptor-based modeling provides a reliable and interpretable
computational strategy for early AMP prioritization against K. pneumoniae.

Keywords: Antimicrobial peptides, Klebsiella pneumoniae, Machine learning, Physicochemical features.
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Perceived benefits and risks of egg consumption across demographic groups

Pavaree Krityakianrana

Shrewsbury International School Bangkok, Bangkok 10120, Thailand

E-mail address: borpit.pran@gmail.com

Abstract

Dietary protein is essential for muscle maintenance and overall health, and eggs are a widely
accessible high—quality source. However, global consumption remains uneven, and public debate about
cholesterol, diabetes risk, and food safety continues to influence dietary behaviour. This study surveyed 100
participants to examine perceptions across ten statements on digestibility, muscle health, chronic disease
benefits, weight management, and risks related to diabetes, cardiovascular disease, Salmonella, and allergy.
Overall perceptions were favourable, though teenagers showed significantly lower acceptance than young and
older adults despite holding similar views on benefits and risks. Gender differences were minimal, and
preference-based variation was modest, with egg—preferring individuals showing higher acceptance and nut-
preferring participants demonstrating greater sensitivity to risks. These findings suggest that perceptual
differences arise more from age—specific behaviours and dietary habits than from health beliefs. Understanding
these patterns can guide targeted nutrition education, particularly for adolescents, and support strategies that
promote adequate, high—quality protein intake.

Keywords: Consumer perception, Dietary protein, Egg consumption
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Abstract

This study presents the design, implementation, and validation of a fully integrated, embedded
arrhythmia pattern detection system using electrocardiogram (ECG) signals for real time, portable ECG
monitoring. While leveraging a clinically validated QRS detection methodology, the primary contribution of this
work lies in its low power embedded implementation and holistic system integration. Arrhythmia detection
algorithms are trained and validated using public benchmark ECG databases (MIT-BIH arrhythmia database),
while the system performance is evaluated by analyzing ECG records from these datasets. Classification
performance is evaluated using sensitivity, precision, F1-score, and confusion matrices, while system-level
performance is measured in terms of detection latency and power consumption. The embedded system
achieves high arrhythmia detection performance-with F1 scores of 93.78% for healthy sinus rhythm, 89.51% for
premature ventricular contractions (PVC), 90.86% for ventricular tachycardia (VT), and 94.85% for atrial
premature complexes (APC). The F1-score, which balances sensitivity and precision into a single metric,
proves robust detection across both normal and abnormal rhythms. Critically, at the system level, the
implemented system demonstrates low detection latency and minimal power consumption, key metrics for
wearable deployment. This work therefore bridges the gap between algorithm validation and practical
application, integrating clinically validated detection algorithms with portable, low—cost hardware into a
functional cardiac monitoring pipeline.

Keywords: Arrhythmia detection, Detection algorithms, ECG monitoring, Embedded system, F1-score
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Abstract

Prothrombin time (PT) activated partial thromboplastin time (APTT), thrombin time (TT), and fibrinogen
are initial investigations for secondary hemostasis assessment by evaluating fibrin clot formation. Thus, they
can be collectively referred to as clot-based assays. Photo—optical detection is an analytical method deployed
by most laboratories. It measures the changes in light transmission during clot formation. Despite its popularity,
this method is susceptible to hemolysis as the release of hemoglobin gives plasma a red color. Additionally,
hemolysis releases several substances that trigger premature clot formation, leading to inaccurate results. This
study aims to investigate the impact of different levels of hemolysis on clot-based assay results and identify the
concentration of free Hb that could interfere with clot-based assay results. Finally, the study intends to verify
how the hemolysis levels specified by the manufacturer interfere with the clot-based assay results. The findings
from this study are expected to reduce the specimen rejection rate, which, in turn, minimize complications and
unnecessary costs associated with repeated blood collection.

Keywords: Analytical interference, Clot-Based assays, Hemolysis, Photo—Optical detection, Specimen rejection
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Abstract

The rising consumption of sugar-sweetened beverages (SSBs) and sweets by Thai adolescents is
alarming, often linked to obesity, metabolic syndrome, and emotional volatility that leads to stress and acne.
Research has explored natural versus artificial sugar sources and their effects on stress and acne. Analyzing
sugar intake against this rising prevalence is critical. The study objective was to assess the effect of different
sugar types on stress levels and acne prevalence in Thai adolescents (13-19 years old) in Bangkok. A total of
305 respondents completed an online questionnaire detailing consumption, stress, and acne status. Data was
analyzed by the Statistical Package for the Social Sciences. A one-way analysis of variance compared stress
and acne impacts across sugar type, gender, and skin type. Pearson’s correlation test analyzed the relationship
between stress and acne. Results showed that different sugar types and consumption levels did not significantly
affect stress or acne prevalence. This lack of significance suggests that stress and acne progression are
multifactorial, involving genetics, hormones, and environmental factors. Future studies with larger, diverse
samples are needed to better understand the overlapping factors of nutrition, stress, and acne. This research
provides insight into dietary elements contributing to adolescent stress and skin conditions.

Keywords: Acne, Adolescents, Stress, Sugar consumption
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Abstract

This research studies the auto-ignition behavior of wires 4 types for during using portable chargers EV
car charging: 60227 IEC 53 flexible wires 3x1.5 and 3x2.5 sg.mm., VAF wires 2x2.5 sg.mm., and THW wires
1x4 sg.mm. The experiment began by measuring the wires temperatures during EV car charging. It was found
that the 60227 IEC 53 flexible wires 3x1.5 sq.mm. Exhibited the highest temperature due to high resistance
from multi-stranded conductor, while the THW wires 1x4 sg.mm. had the lowest temperature. Behavior testing
using a Cone Calorimeter showed that at a heat flux of 10 kW/m?, all wires did not ignite, but differed in mass
loss rates, with the 60227 IEC 53 flexible wires 3x1.5 sg.mm. Experiencing the greatest mass loss. When the
heat flux was increased to 45 kW/m?, only one type of ignition was observed in the THW wires 1x4 sgq.mm. The
study results demonstrate that differences in insulation structure and flame-retardant properties significantly
affect ignition susceptibility.

Keywords: EV car charging, Heat flux, Mass loss, Wires
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By aNBEY*, e AUNUUN

Chet Uthiyoung*, Winai Intanon

ANTNIAINIINYARINNIG AMLAAINITNANART NunanenaanaTulatsTnanas LW @elus 50300
Department of Industrial Engineering, Faculty of Engineering, Rajamangala University of Technology Lanna,
Chaing Mai 50300, Thailand

*Corresponding author. E-mail address: chet_tde@hotmail.com

UNAREa
. X

AdptiiluniseanuuuuaraiegaLNANRAINIUgLANLL AT UABY A UFLNSHARTLINUN AR AALN

o

annuemannanliaiiniman SUS 304 aanumun 0.5 Aadwas InaddnglszasAiiaantyyninisananauazsas

tiurasdanniintulunszuosunistugluuuaishas nseenuuuudinuLivesniluaesgn laun 4an 1 §1msu

v '
o 3 =

NM3IUgNAYINAN 30 HaAIAT uazga? 2 AMm3uN19TugLdugainanacIuan 50 aALNAT HANITNAABINLIAN

s el o £ P ooa A 5 Ao L a Py = ' o
ﬁﬂLLN‘WQJ‘IN‘V]Q@T]LLUU&’]QJ”]?E]V]’]T’]’]‘J‘%IHETJH@@Q@Lﬂ@?;lllvl,ﬂﬁﬁﬁ\mﬂ’muﬂ IQEIVLNLﬂﬂﬂ?‘iLLﬁlﬂﬁ‘ﬂQﬂi"ﬂﬁ"ﬂﬂﬂuﬂJ’ﬂﬂBJ‘LN

©

¥ (2

2 o ] = = P a o gy ] P o = o ow
AU ‘VNuW‘Ll')']ﬂ’]qmﬁu’]ﬂ’ﬂqmu\?’]uﬁ\lﬂ’]?Lﬂ@ﬂuLLﬂ@QU?LQfM?ﬂNﬂuﬂ@'ﬂq Lu'ﬂ\?qqﬂLﬂu'ﬂﬂﬁ‘ULL?\?@\T’Q’]ﬂﬂqﬁ\ﬂmIﬂﬂ

o o o ¥ a o v

2e9fARRu vinliuFnasinaalaununteaigaiie s uiudiuau1emuIw

¥
=

AAATY: WNANWAINTUgLIAN, doanaedduann, wannanlfatiungm SUS304

Abstract

This research involves the design and making of a two-step deep drawing die for producing
rectangular cup-shaped workpieces from stainless steel sheet grade SUS 304 with a thickness of 0.5
millimeters. The main objective is to minimize material tearing and wrinkling problems that usually occur in a
single-step deep drawing process. The die set was divided into two stages: the first die was used for preliminary
forming at a depth of 30 millimeters, and the second die was used for final forming at a depth of 50 millimeters.
The experimental results revealed that the designed die set successfully formed the stainless steel sheet into
the desired rectangular cup shape without cracks or wrinkles. However, a slight reduction in thickness was
observed at the bottom radius area due to tensile stress concentration during the bending of the punch radius,
which resulted in the thinnest region of the workpiece.

Keywords: Deep drawing die, Rectangular box, Stainless steel SUS304
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Reused water in heat exchanger with ammonia cooling system of ice cream production
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Abstract

This study explores the potential for water reuse in an ice cream manufacturing facility, focusing on the
utilization of reverse osmosis concentrate and condensate steam to reduce municipal water consumption in the
ammonia evaporative condenser cooling system. The findings indicate that process of mixing RO concentrate
and condensate steam in a 50:50 ratio yields water with an average total dissolved solids concentration of 765
ppm and a pH of 8.5, which is suitable for use in cooling systems. This approach can replace approximately
60 cubic meters of municipal water per day, accounting for 33% of the total water demand. It results in an
annual reduction of 19,800 cubic meters of municipal water usage, equivalent to a cost saving of 594,000 Baht
per year, with a payback period of 1.6 years.

Keywords: Ammonia, Cooling system, Heat exchanger, Ice cream production, Water reuse
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Factors influencing waste management behavior via pro-environment initiative: An extended TPB

model integrating pre—post questionnaires and greenhouse gas emission
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Abstract

This study investigates factors influencing waste-management behavior in a Pro-environmental initiative using the
Theory of Planned Behavior (TPB), extended with Sustainable Development Goals knowledge (SDGs knowledge) to form an
Extended Theory of Planned Behavior (ETPB) model. A 5-point Likert scale questionnaire assessed attitude, subjective norms,
perceived behavioral control, behavioral intention, and SDGs knowledge among participants (n = 45 before; n = 37 after).
Actual waste-sorting performance during the activity was also recorded. Reliability was acceptable, with Cronbach’s alpha
ranging from 0.59 to 0.91. Post-activity regression analysis showed that subjective norms, perceived behavioral control, and
SDGs knowledge significantly predicted environmental-friendly behavioral intention, while attitude did not. Participants
collectively sorted 64.78 kilograms of waste, resulting in an estimated reduction of about 51% in greenhouse gas emissions.
Keywords: Greenhouse gas emission reduction, Pro-environmental initiative, SDGs knowledge, Theory of Planned Behavior,

Waste separation
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Study of the relationship between Dissolved Oxygen and Chlorophyll a in Bang Phra Reservoir

at Chonburi Province
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Abstract

This research studied the relationship between dissolved oxygen and chlorophyll-a in the Bang Phra Reservorir,
Chonburi Province, from 2020 to 2024. Water quality data from the water quality monitoring station of the Chonburi Irrigation
Project, combined with data from the Landsat 8 and Sentinel-2 satellites, were analyzed on the Google Earth Engine
platform to create a model for chlorophyll-a measurement using appropriate methods. This method ensures accurate and
precise data, which can be used as a guideline for water quality management and to plan water management in the Bang
Phra Reservoir. The NDCI model was found to be reliably correlated with dissolved oxygen data from the water quality
monitoring station (R? = 0.74, Pearson Correlation = 0.86, and RMSE = 0.23 micrograms per liter), reflecting the potential
of NDCI in monitoring chlorophyll-a. The study results indicate that the use of this index can be applied as an alternative to
instrumental measurements and is more suitable for long-term monitoring of chlorophyll-a eutrophication than direct field
instrumental measurements.

Keywords: Chlorophyll a, Dissolved Oxygen, Bang Phra Reservoir
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Economic valuation of agricultural impacts caused by arsenic contamination in the Kok River
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Abstract

This research aims to preliminarily assess the economic impacts on agriculture resulting from arsenic
contamination in the Kok River, covering 18 subdistricts in Chiang Rai and Chiang Mai provinces located along
the river. The analysis utilizes surface water quality monitoring data reported by the Pollution Control
Department, cultivated area data from the Land Development Department, and agricultural production and
price data from the Office of Agricultural Economics. The assessment is based on the relationship between
arsenic concentration and the rate of rice yield reduction, represented by a logarithmic regression model with
a coefficient of determination (R?) of 0.9418. The results indicate that arsenic concentrations in several sections
of the Kok River exceed surface water quality standards and provide an initial and conservative indication of
the potential agricultural impacts. Economic impacts were estimated through an assessment limited to rice
production under conservative assumptions. The results suggest that the estimated economic loss associated
with rice yield reduction is approximately 188.45 million baht. These findings provide an initial and conservative
indication of the potential agricultural impacts of arsenic contamination in the Kok River.

Keywords: Arsenic, Kok River, Rice production
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Application of numerical weather prediction data to forecast inflow at Huai Rang Reservoir, Trat

Province
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Abstract

The objective of this study is to evaluate the potential of applying Numerical Weather Prediction (NWP)
data from the Thai Meteorological Department (TMD, 3x3 km resolution, 72-hour lead time) with the rainfall-
runoff (HEC-HMS) model for inflow forecasting at Huai Rang Reservoir, Trat Province. Model setup involved
calibration (2023 data) and validation (2021 data). When applied to the August 15-19, 2025 event, analysis
showed that forecast error increased with the lead time, where the 1-day forecast yielded the lowest average
error. This research demonstrates that integrating NWP with HEC-HMS significantly enhances advanced
reservoir inflow assessment, particularly for small-scale reservoirs and supporting effective water management
during the rainy season.
Keywords: HEC-HMS, Huai Rang Reservoir, Numerical weather prediction (NWP), Reservoir inflow forecasting,

Water management
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Shoreline change downdrift of a seawall using DSAS analysis: A case study of Sai Kaew Beach—

Ban Bo It Beach, Songkhla Province
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Abstract

This study assesses downdrift shoreline change associated with seawalls at Sai Kaew Beach and Ban
Bo It Beach, Songkhla Province. Annual shorelines were delineated from satellite imagery, georeferenced,
digitized using the waterline proxy, and adjusted to mean sea level. Shoreline change rates were then
calculated in the Digital Shoreline Analysis System (DSAS) using the End Point Rate (EPR) method. The results
show that while the seawalls reduced erosion immediately in front of the structures, they significantly increased
erosion in the downdrift zone. Maximum erosion rates reached -3.52 m/yr at Sai Kaew Beach and -2.94 m/yr at
Ban Bo It Beach. Temporal analysis indicates that after the structures were introduced, shoreline behavior
shifted to a consistent erosional trend, with downdrift retreat of approximately 9-25 m/yr and 10-20 m/yr,
respectively. The sloping, impermeable seawall that extends farther seaward generated more severe downdrift
impacts than the rubble mound seawall. These findings highlight the need for coastal protection planning and
design to explicitly consider downdrift impacts alongside localized protection.

Keywords: Downdrift erosion, DSAS (Digital Shoreline Analysis System), Seawall, Shoreline change
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Water management of the Khlong Wang Tanode Basin development project, Chanthaburi Province.
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Abstract

The Khlong Wang Tanode Basin Development Project in Chanthaburi Province covers 249,700 rai of
irrigated. The area frequently experiences drought due to insufficient water storage capacity relative to
agricultural water demand as well as domestic consumption needs. This study aims to allocate water resources
within the Khlong Wang Tanode Basin Development Project. By applying the WUSMO model to analyze
agricultural water demand for rice, durian, and cassava, and the MIKE Hydro Basin model to simulate the water
balance of the Wang Tanode Basin during the period 1994-2023, it was found that Khlong Prakaed Reservair,
Khlong Phawa Yai Reservoir, Khlong Hang Maeo Reservoir, and Khlong Wang Tanode Reservoir have sufficient
available water resources to meet domestic, irrigation, and downstream environmental flow requirements
without causing water shortages, in accordance with the water allocation criteria of the Royal Irrigation
Department.

Keywords: Chanthaburi Province, MIKE Hydro Basin, Water balance
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The study of flood characteristic in Loei river
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Abstract

The area of Loei Province is frequently affected by flash floods and inundation, especially within the
Loei urban economic zone. The combined influence of tropical storms and the basin-like topography cause
flooding and damage to both community areas and the local economy. The objective of this study is to
investigate the flood behavior of the Loei River Basin using observed rainfall data that caused flooding, through
a rainfall-runoff model (MIKE 11-RR) and a one-dimensional hydrodynamic model (1D hydrodynamic model).
From the calibration and adjustment of discharge between observed data and calculated discharge at Station
Kh.58A. The results indicate that the MIKE 11-HD model achieved coefficients of determination (R?) ranging
from 0.65 to 0.91, with water balance losses (WBL) between 9.79% and 14.15%. The analysis further reveals
that the Loei River exhibits fluvial flood characteristics during periods of intense rainfall, with peak discharges
occurring within 24-72 hours after rainfall events.

Keywords: Loei City Economic Area, 1D-Hydrodynamic model, Flash flood
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Abstract

This study presents an event-based framework for flood susceptibility mapping and flood-depth
estimation along highways in Thailand. The Flood Risk Index (RI) is used as a hazard-oriented susceptibility index
to screen flood-prone road sections, while Random Forest Regression (RFR) estimates flood depth using the same
set of physical/environmental factors, such as rainfall, land use/land cover (LULC), elevation, slope, DTWA, TWI,
and NDVI. Using observed flood events for evaluation, Rl achieved an Accuracy of 0.69, Precision of 0.63, Recall
of 0.97, and an F1-score of 0.76, indicating a high detection rate but with relatively more false positives. RFR
achieved an R? of 0.73 and an RMSE of 0.35 m for event-based flood-depth estimation. The proposed workflow
supports prioritization and operational planning for highway flood management by emphasizing spatial
suscepitibility and event-based depth estimation rather than temporal forecasting with lead time.

Keywords: Flood management, Flood Susceptibility Index (RI), Random Forest Regression (RFR)
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Land use change forecasting in the Upper Ping River Basin using ca—markov model
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Abstract

This study analyzes land use changes in the Upper Ping River Basin during 2010-2020 and forecasts
land use patterns for 2025 and 2029 using the CA-Markov model approach implemented through the Modules
for Land Use Change Simulation plugin in QGIS 3.22.7. Land use data obtained from the Land Development
Department were reclassified into five categories and integrated with key spatial driving factors, including DEM,
slope, distance from villages, protected areas, and population density. Three transition potential modelling
techniques Artificial Neural Network (ANN), Multi-Criteria Evaluation (MCE) and Logistic Regression were eval-
uated, with ANN providing the best performance (accuracy 96.70%, Kappa 0.926) and was therefore selected
for land-use simulation. The results indicate forest cover decreased from about 74% to 70% during 2010-2020,
while agricultural and urban areas expanded. Future projections suggest relatively stable land use patterns,
with forest remaining the dominant land use category. The CA-Markov model offers valuable spatial insights to
support land-use planning and sustainable resource management in the basin.

Keywords: Land use, Land use change, Upper Ping River Basin, Northern Thailand
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A study of factors affecting the effectiveness of quality control in the improvement of roads in

protected forest areas
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Abstract

This study analyzes and ranks factors influencing the effectiveness of quality control in road
improvement works in protected forest areas. Analytic Hierarchy Process (AHP) was used to derive factor
weights and the Technique for Order Preference by Similarity to Ideal Solution (TOPSIS) to evaluate alternatives.
Data were collected from 15 managers and experts responsible for road projects under the Department of
National Parks, Wildlife and Plant Conservation. Results show that experts give the greatest weight to the
physical characteristics of the road, and that asphalt-paved roads are the preferred alternative for effective
quality control in protected forest areas. The findings provide decision support for planning and implementing
road improvement projects and can help improve the operational efficiency of the Department.

Keywords: Analytical Hierarchy Process, Protected forest areas, Quality control, Road improvement
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Abstract

This paper presents the flexural behavior of corroded reinforced concrete beams strengthened with
carbon fiber reinforced composite (CFRP) materials using the externally bonded reinforcement on groove
(EBROG) method. Eleven beams with concrete compressive strengths of 24 MPa were subjected to an
electrochemical treatment, causing 5% - 10% mass losses in the reinforcement. The beams were strengthened
using two methods, e.g., EBR method and the EBROG method with various groove spacings. The experimental
results indicated that the beams with corrosion damage after strengthened have a higher load capacity, while
the EBROG method significantly improved the bending moment capacity. Notching also changed the failure
pattern at the interface between the CFRP and the concrete by reducing the failure area at an interface between
CFRP and concrete substrate.

Keywords: Corroded beam, External bonded reinforcement on groove, Flexural strengthening
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Suitability evaluation of soil models for soil settlement analysis of various soils
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Abstract

The selection of soil models for analysis is of great importance in geotechnical engineering as it affects
soil settlement behavior and the safety of structures. This research therefore evaluates the accuracy of Mohr-
Coulomb (MC) and Hardening Soil Model (HS) in simulating the consolidation settlement of fine-grained and
coarse-grained soil mixtures using PLAXIS 3D, compared with the Oedometer test results of several soil types.
The analysis results showed that the HS model provided settlement values that were more consistent with the
Oedometer test results than the MC model for high-plasticity clay (CH), low-plasticity clay (CL), and clayey sand
(SC). However, the HS model requires more input data, making its use more complex, while the MC model is
slightly more consistent with laboratory test results than the HS model for silty sand (SM).

Keywords: Finite element, Settlement, Soil Models
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Abstract

Inspection of office building construction is is essential for quality and safety control. This study aims
to develop a virtual reality (VR) system for office building construction inspection and to evaluate the influential
factors affecting its adoption. The VR system was developed using the Unity platform and operated through a
head-mounted display (HMD), integrated with 2D and 3D design software. The results indicate that operational
safety is the most significant factor influencing the adoption of the VR system. The proposed system can support
construction inspection and assist supervisors in complying with engineering standards.

Keywords: Construction inspection, Office building construction, Virtual reality
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Abstract

Strengthening concrete beams with carbon fiber reinforced polymer (CFRP) has become a popular
method, but failures of externally bonded (EB) strengthening systems often occur in the concrete substrate,
limiting overall effectiveness. This study therefore investigated the performance enhancement of strengthening
systems using the externally bonded reinforcement on grooves (EBROG) technique. The performance of
EBROG was compared with EB for concrete beams with compressive strengths ranging from 24 to 35 MPa,
strengthened with 1 to 4 layers of fabric-type CFRP sheets. A model proposed by Chen et al. (2019) was used
to calculate the tensile capacity of the CFRP strengthening systems. The results indicate that the effectiveness
of the EBROG method depends on concrete compressive strength and groove parameters. EBROG provides
higher load-carrying capacity than the EB method when appropriate groove dimensions and close spacing are
adopted, whereas for small groove widths with large spacing, its performance may be comparable to that of
the EB method.

Keywords: Carbon fiber reinforced polymer, Concrete, Groove, Strengthening
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Enhancing landslide prediction accuracy on highways in Chiang Mai and Yala provinces through

integration of PS-INSAR data with random forest model
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Abstract

Thailand faces frequent landslide events that impact road safety, particularly on highways in Chiang
Mai and Yala. Protecting and maintaining these high-risk road networks is crucial. This study integrates
Persistent Scatterer Interferometric Synthetic Aperture Radar (PS-InSAR) with the Random Forest (RF) model to
develop landslide susceptibility maps for highways in these two provinces, using ground deformation data
through Interferometric Synthetic Aperture Radar (InSAR) in a joint training process. The results show that the
RF model, when integrated with INSAR data, significantly improves prediction accuracy. The performance
evaluation of the RF model trained with INSAR data yields accuracy of 0.980, recall of 0.982, precision of 0.980,
and an F1 score of 0.9480. The integration reduces false positives and enhances the accuracy of landslide risk
assessment on highways in Chiang Mai and Yala.

Keywords: Dynamic susceptibility mapping, Highway, landslide susceptibility, PS-InSAR, Random Forest
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Land subsidence study in Bangkok using PSI technique and groundwater data imputation via

machine learning: Analyzing subsidence dynamics and groundwater management
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Abstract

This study evaluates land subsidence in Bangkok (2018-2025) using the Persistent Scatterer INSAR
(PSI) technique, revealing vertical displacements ranging from -31.61 to +18.51 mm/year, with a concentration
in the eastern industrial area. The novelty of this study lies in the integration of PSI with machine learning (ML)
to fill missing groundwater data, where Ordinary Least Squares (OLS) regression proved to be the best model
(RMSE = 0.005174 m). Permutation Entropy (PE) was also employed to analyze the non-linear dynamics. The
validation with CORS and leveling measurements showed a high degree of consistency. The PE analysis
revealed alternating subsidence and uplift, reflecting the recharge and pumping cycles of groundwater. This
PSI-ML-PE framework provides crucial evidence for groundwater management and infrastructure protection.
Keywords: Groundwater Data Imputation, Land Subsidence, Machine Learning (ML), Permutation Entropy (PE),

Persistent Scatterer INSAR (PSI)
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Construction payment division criteria for riverbank protection dam projects under the

department of public works and town & country planning
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Abstract

This study investigates appropriate criteria and approaches for construction payment division in
riverbank protection dam projects under the Department of Public Works and Town & Country Planning (DPT).
A qualitative research approach was adopted through the analysis of Terms of Reference (TOR) and contract
administration documents from 20 projects, along with in-depth interviews with 15 relevant government officials
and site supervisors. The findings reveal a lack of standardized guidelines for determining payment stages and
disbursement proportions, resulting in inconsistencies and delays in budget disbursement. The Hybrid Method,
combining milestone-based payment division with percentage-based progress evaluation, was identified as the
most effective approach, as it accurately reflects actual construction progress and enhances transparency in
contract and budget management.
Keywords: Construction payment division, Department of Public Works and Town & Country Planning,

Riverbank protection dam project
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Virtual reality (VR) model for inspector training in structural condition inspection of sluice gates

in accordance with the standards for barrage dam and head regulator inspection
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Abstract

The inspection of sluice gate structures enhances public safety by preventing losses caused by
potential hazards and by avoiding costly repair and rehabilitation works. Virtual Reality (VR) technology enables
the creation of immersive three-dimensional environments in which users can naturally interact with virtual
models. This research aims to develop a Virtual Reality (VR)-based model for training inspectors in the structural
condition inspection of sluice gates in accordance with the inspection standards of the Royal Irrigation
Department, namely the Standards for Inspection of Barrage Dams and Sluice Gates. The developed model
demonstrates the procedures for visual inspection of sluice gates, including erosion, settlement, cracking, flow
obstructions, cavities, leakage, displacement, drainage conditions, trees or weeds, and operational conditions.
This VR model can be integrated with the standards of the Royal Irrigation Department to enhance the
understanding of the training of inspectors.

Keywords: Virtual Reality, Sluice Gates, Structural Condition Inspection
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The Development of Bachelor of Science in Architecture Curriculum (Revised Program B.E. 2569),
Faculty of Architecture, Kasetsart University, To Promote Green Building Innovation:

A Study of Graduate Employer
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Abstract

The objective was to assess the curriculum of the Bachelor of Science in Architecture, revised 2026,
in graduate employers. The study was composed of two main studies: 1) a focus group, 2) a questionnaire
study. The results from focus group showed that the philosophy of curriculum is “to produce graduates who
focus on designing and developing innovative buildings for the environment.” There are six Program learning
outcome (PLOs). In addition, the results of the questionnaire survey also found that the overall curriculum is still
in demand and is very interesting in the viewpoint of the graduate employers.

Keywords: Architecture, Bachelor of Science in Architecture curriculum, Curriculum evaluation, Green building
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Abstract

This study’s main objective was to explore an approach in revising the Bachelor of Science in
Architecture (2026 Curriculum) in current university students and high school students. The study was a
questionnaire study. There were two groups: the current university students and the high school students. The
percentage and mean value were used to analyze the results. The results of the questionnaire survey found that
overall the curriculum is still in demand and is very interesting. It was also found that current students agreed
that the subjects in the curriculum, teaching resources, and support and advice were also very appropriate.

Keywords: Curriculum evaluation, Architecture, Bachelor of Science in Architecture curriculum, Green building
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Effects of tension levels and strut spans on load bearing behavior of timber beam string structures

with hidden bottom cables
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Abstract

This research investigates the load-bearing efficiency of Beam String Structures (BSS) with hidden
bottom cables using timber models (5x15x400 mm). The study focused on two variables: 1) Strut patterns
including 2-span (B2), 3-span (B3), and 4-span (B4), and 2) Initial pre-tension levels at 25%, 50%, 75%, and
100%. Under mid-span point loading, results indicated that 75% pre-tension was optimal across all
configurations. Specifically, the 2-span beam (B2) at 75% tension achieved the highest performance, bearing
868 g (3.536 times that of unreinforced beams). However, applying 100% tensile strength results in reduced
performance, with the B2 beam supporting an average load of 696 grams due to lateral buckling.

Keywords: Beam string structure, Hidden cable, Pre-tension
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Abstract

The Heat Release Rate (HRR) is the single most important variable for assessing the fire hazard
of materials. This research aims to investigate and compare the combustion behavior of two common
thermoplastic polymers used in 3D printing: Polylactic Acid (PLA) and Polyethylene Terephthalate Glycol
(PETG). The experiments were conducted using a thermopile cone calorimeter in accordance with ASTM
E2102-04a, under incident heat fluxes ranging from 15 to 50 kW/m?2. The results revealed that heat flux directly
influences the combustion dynamics. At high heat flux levels, PLA exhibited a peak heat release rate (HRR_,,)
of approximately 3.4 kW, while PETG reached up to approximately 3.9 kW. However, PLA exhibited a shorter
time to ignition (t‘g) and a rapid surface burning behavior. In contrast, PETG showed higher thermal stability and
a more complex combustion mechanism, particularly at low heat fluxes, where it underwent melting and fuel
pooling before a delayed, intense burning phase. The HRR data obtained from this study are crucial for

understanding and evaluating the fire risk associated with these materials, contributing to their safer application.

Keywords: Cone calorimeter, Heat release rate, PETG, PLA, 3D Printing
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Abstract

This study focuses on the utilization of recycled polyethylene terephthalate (RPET), obtained from post-
consumer beverage bottles, and recycled Nylon 6 (RNylon 6), sourced from industrial waste, to produce
polymer blends with enhanced performance. An RPET/RNylon 6 blend was first prepared at a ratio of
70/30 wt%, after which thermoplastic polyurethane (TPU) was incorporated at 10 and 20 wt%. The materials
were compounded using a twin-screw extruder and subsequently molded into test specimens via injection
molding. Mechanical testing revealed that the addition of 20 wt% TPU significantly improved the impact strength
of the RPET/RNylon 6 blend to 120.0% and increased the tensile strength to 15.3%, while elongation at break
also increased. In contrast, the modulus and flexural strength decreased when compared with the RPET/RNylon
6 blend containing 10 wt% TPU. Differential scanning calorimetry (DSC) analysis showed that incorporating
20 wt% TPU reduced the crystallinity of the RPET phase by 25.12%. Furthermore, the heat deflection
temperature (HDT) exhibited a decreasing trend with increasing TPU content.

Keywords: Nylon 6, Polyethylene terephthalate, Polymer blend, Thermoplastic polyurethane
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Mechanical and thermal properties of polylactic acid/polyketone/bentonite composite
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Abstract

This study investigates the mechanical and thermal properties of polylactic acid/polyketone/bentonite
(PLA/PK/BN) polymer composites to address the inherent brittleness and low heat resistance of PLA. PLA/PK
blends were prepared at a ratio of 80/20 (wt.%), and bentonite (BN) was incorporated at loadings of 1 and 5
phr using a twin-screw extrusion process followed by injection molding. The results showed that immiscibility
between the PLA and PK phases led to a reduction in tensile strength and elongation at break. However, the
incorporation of PK increased the impact strength to 24.89 J/m. The addition of BN at 1 phr increased the
degree of crystallinity (X.) from 10.97% to 15.88%, while the incorporation of BN at 5 phr resulted in an
approximately 1.57% increase in Young’s modulus compared to the PLA/PK blend. In addition, the Vicat
softening temperature reached a maximum value of 57.89°C compared to neat PLA. These results demonstrate
that the incorporation of bentonite can effectively improve the thermal properties and crystallization behavior of
the PLA/PK system. Nevertheless, the improvement in mechanical properties remains limited, which is
consistent with the objective of this study to evaluate the role of bentonite on the properties of polymer blends.

Keywords: Bentonite, Polyketone, Polylactic acid, Polymer composites
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Surface modification of ultra-high molecular weight polyethylene by graphene nanoplatelet
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Abstract

This study investigates the effects of chromic acid etching, graphene nanoplatelet (GNP) coating, and
electron beam irradiation on the surface characteristics, wear resistance, and mechanical properties of
ultra-high molecular weight polyethylene (UHMWPE). Samples were etched for 5, 10, and 15 min prior to GNP
coating and subsequently irradiated at 50, 100, and 150 kGy. SEM analysis revealed a progressive increase in
surface roughness with longer etching times, with the 5-min condition providing the most favorable morphology
for GNP adhesion. Wear testing demonstrated that irradiation at 100 kGy yielded the lowest coefficient of friction,
particularly when combined with the 5-min etching condition, indicating an optimal balance of cross-linking and
surface stability. In contrast, insufficient (50 kGy) or excessive irradiation (150 kGy) resulted in increased friction.
Mechanical testing further showed that tensile strength and tensile modulus generally increased with rising
irradiation dose. Overall, chromic acid etching for 5 min combined with 100 kGy irradiation was identified as
the optimal condition for enhancing the tribological and mechanical performance of UHMWPE.

Keywords: Chromic acid etching, Electron beam irradiation, Graphene nanoplatelets, UHMWPE, Wear resistance
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Mechanical properties of recycled poly (ethylene terephthalate)/polyketone polymer blends
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Abstract

This study examines the effects of blending recycled polyethylene terephthalate (RPET) with
polyketone (PK) on the mechanical properties and heat distortion behavior of the resulting polymer blends. The
results show that RPET exhibits high stiffness but inherent brittleness, whereas PK demonstrates superior
ductility and high elongation at break. Blends containing low PK contents (10-20 wt %) display reductions in
impact strength and tensile strength due to the immiscibility of the two polymers and weak interfacial adhesion
between phases. However, when the PK content is increased to 30-40 wt %, the impact strength, elongation at
break, and Young’s modulus improve noticeably. In terms of thermal performance, the heat distortion
temperature (HDT) of the blends remains close to that of neat RPET, indicating that RPET continues to govern
the thermo-mechanical behavior of the blends. Overall, blending PK at 30—40 wt % can improve the mechanical
performance and impact resistance of RPET.

Keywords: Mechanical properties, Polyketone, Polymer blend, Recycle Polyethylene Terephthalate




KU | MSUSEBUNIUIBINISUKISNENdDIAUaSANENS ASuA 64
@wn | The 64™ Kasetsart University Annual Conference AFELGE R IR RCES

ANUNIAINITHANARTLAZ AN MENTINANART

NSANENANT AV NNILNMNUATANTANINNATRINSLANNAAD LA NS HANTATN-ALN

Effects of antimony addition on the physical and mechanical properties of eutectic Bi-Sn alloy
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Abstract

Bismuth (Bi) is distinguished by its unique physical characteristic of volumetric expansion upon solidification, a
property uncommon among metals. The eutectic Bi-Sn alloy is renowned for its low melting point, excellent molten fluidity,
and phase stability. However, enhancing mechanical properties specifically hardness, tensile strength, and deformation
behavior under varying temperatures and remains a critical challenge for this system. Antimony (Sb) is identified as an
alloying element capable of refining microstructure, increasing strength. This study investigates the effects of Sb additions
(2,4,6,and 8 wt %) on physical properties, including melting behavior and microstructural evolution, as well as mechanical
properties such as tensile strength. The aim is to elucidate the correlation between alloy composition and the resultant
material properties. Bi-Sn and Bi-Sn—Sb alloys are widely utilized in the electronics industry and various industrial sectors.
Consequently, this research provides fundamental data to support the future development and optimization of these alloys.

Keywords: Antimony, Bismuth, Mechanical properties, Physical properties, Tin,
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Abstract

Bone drilling is a common surgical procedure. Controlling the temperature variations at the cutting
point is crucial to avoid damaging the bone tissue and subsequent osteonecrosis. This study compares the
individual and combined effects of drill bit material (Zirconia vs 316L stainless steel) and irrigation regime (dry
vs irrigated) on heat generation during artificial bone drilling. The goal is to identify the configuration minimising
temperature increase. A bicortical polyurethane block was drilled using four different combinations of material
and irrigation. It was drilled at 1000rpm and 30mm/min using 3-mm drill bits of identical geometry. Each drilling
was repeated 5 times. The temperature increase (AT) was measured using a thermocouple placed between
the two layers of the block. The dry 316L Stainless Steel (3S316L) had the highest averaged temperature in-
crease (AT, = 13.75 °C). Dry zirconia (AT, . = 6.2 °C) and irrigated SS316L (AT, = 5.6 °C) showed a lower
temperature increase. Irrigated zirconia had the lowest (AT __ = 2.45 °C). The experiment shows that irrigation
reduces temperature increase and initial thermal peak. Zirconia shows better results than SS316L under the
same conditions. These results highlight the importance of tool material and irrigation regime for thermal man-
agement during bone drilling.

Keywords: Bone drilling, Irrigation, Polyurethane artificial bone, Thermal management, Zirconia
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Compositional effects across Hypoeutectic, Eutectic, and Hypereutectic Bi-Sn-Sb ternary alloys

on their physical and mechanical properties
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Abstract

This study investigates the impact of hypoeutectic, eutectic, and hypereutectic compositions
combined with 4 and 6 wt% Sb on the physical and mechanical properties of Bi-Sn-Sb alloys. The results
demonstrate that transitioning from hypoeutectic to eutectic and hypereutectic compositions reduces the
Sn-rich phase and increases the Bi-rich phase, making the eutectic structure more prominent. This change
results in decreased elongation in hypereutectic alloys. Mechanical strength showed no significant variation
between phase regions. The eutectic alloys exhibited the lowest melting points, while the hypoeutectic alloys
displayed the highest corrosion resistance. Increasing Sb content from 4 to 6 wt% led to the formation of more
Sn-rich phases and SnSb IMC, which enhanced mechanical strength but reduced elongation. Additionally,
Sb addition helped lower the melting point and improved corrosion resistance by reducing the i value.

Keywords: Bi-Sn-Sb alloys, Mechanical properties, Physical properties
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Influence of Bi—Sn Binary alloy on the physical and mechanical properties of metallic materials
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Abstract

Bi-Sn alloys have attracted significant interest due to their favorable mechanical properties, offering good
strength with moderate brittleness. A key characteristic of these alloys is their ability to expand upon solidification, in
contrast to most metals that shrink during the liquid-to-solid phase transformation. This property provides potential
benefits for applications in the petroleum industry. Therefore, this study focuses on investigating the mechanical
properties, microstructure, and melting behavior of five Bi-Sn compositions (60Bi, 70Bi, 80Bi, 90Bi, and 100Bi) to
support material selection under various operating environments. Chemical compositions were verified using X-ray
fluorescence (XRF). Mechanical characterization included tensile, hardness, and impact testing, along with
microstructural examination and melting-point analysis using a Differential Scanning Calorimeter (DSC). The results
indicate that increasing Sn content enhances the overall mechanical and physical properties due to the formation of
a eutectic structure, which contributes to improved strength.

Keywords: Bismuth-Tin alloy, Eutectic structure, Mechanical properties
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Vibration analysis in rotating machine by motion amplification camera
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Abstract

This Research evaluates the efficacy of Video Acceleration Magnification technique in diagnosing
complex, severe mechanical faults in Rotating Machine, resulting from catastrophic wear to the Cam and
Connecting Rod. Motion Amplification Camera is confirmed as a diagnostic tool, successfully distinguishing
and characterizing distinct physical vibration patterns: low-frequency vibrations indicating structural issues like
looseness and misalignment, and high-frequency vibrations arising from component impacting and wear. The
success of Vibration Analysis is highly contingent on controlled parameters, including selecting an Optimal
Amplification Factor to prevent image distortion, and utilizing accurate temporal filtering and enhanced spatial
fidelity to isolate the true motion signal from noise. Slow-motion playback is also essential for accurate human
interpretation.

Keywords: Video acceleration magnification, Motion ampilification, Plunger pump, Vibration analysis
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Study of the Particles in used hydraulic oils EO10W, ISO VG 46, and ISO VG 68
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Abstract

Particle contamination in hydraulic oil is the primary cause of over 85% of malfunctions in heavy ma-
chinery systems. This research analyzes contamination levels according to the ISO 4406 standard across three
grades of used oil comprising EO10W, ISO VG 46, and ISO VG 68 using the FCU 8000 Series monitoring unit.
The analysis revealed that EO10W oil showed the most severe contamination with an ISO code of 25/23/21,
representing particle count levels at sizes 2 4, 2 6, and 214 microns respectively. Furthermore, its baseline
cleanliness was significantly lower than that of new oil. In contrast, ISO VG 46 exhibited moderate contamination
at a code of 18/15/11, which is considered an acceptable level. Additionally, ISO VG 68 demonstrated high
contamination at a code of 22/20/13 and recorded the highest moisture contentat 1.12 + 0.09%. Understanding
these contamination characteristics is a key factor in achieving sustainable resource management.
Keywords: Hydraulic oil (EO10W, ISO VG 46, ISO VG 68), Moisture contamination, Particle contamination,

Thermal dehydration, Vacuum filtration
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Abstract

This research examines heat transfer enhancement and fluid circulation within a single-phase
immersion system utilizing silicone fluid by varying the kinematic viscosity from 1 mm?/s to 50 mm?’/s. The results
establish a clear inverse relationship between kinematic viscosity and convective heat transfer, quantified by
the Nusselt number. The underlying fluid dynamics were simultaneously characterized using Particle Image
Velocimetry (PIV). The lowest viscosity fluid provided the highest heat removal efficiency, yielding the highest
Nusselt numbers up to 145 and the lowest surface temperatures. PIV analysis confirmed this was due to the
formation of a vigorous circulation loop and a high-velocity buoyant plume. Conversely, the highest viscosity
caused a severe viscous damping effect, resulting in near-stagnant flow and the lowest heat transfer
performance. These findings provide fundamental insights for optimizing fluid selection, emphasizing that low
kinematic viscosity is crucial for developing efficient and scalable cooling solutions for high-power density
applications.

Keywords: Natural convective heat transfer, Particle Image Velocimetry (PIV), Single-phase immersion cooling
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Abstract

Arteriovenous Fistulas (AVFs) are the preferred access for patients diagnosed with end-stage renal
disease requiring haemodialysis. However, a significant proportion of AVFs fail to mature due to the complex
behaviour of blood flow at the anastomosis. AVF maturation strongly depends on local haemodynamics,
especially Wall Shear Stress (WSS). This study compares the effect of varying steady inlet blood flow rates (300-
600 mL/min) in an idealized AVF, using Computational Fluid Dynamics (CFD). The blood is considered to be
Newtonian, the geometry is composed of rigid walls, and the solution is mesh independent. The different metrics
observed are the mean and maximum WSS, the high-WSS area fraction, and the pressure drop. The results
show that the mean WSS increased from 1.2 to 3.0 Pa with the raise of the inlet flow rate. The results also
highlight that the high-WSS (>4 Pa) area escalated significantly from 2% for low flow rate (300 mL/min) to more
than 30% for high flow rate (600 mL/min). These findings are consistent with the research work done previously,
which obtained values of comparable order under similar flow conditions. The outcomes confirm that increasing
blood flow rates in AVFs considerably enlarges wall exposure to supraphysiological shear.

Keywords: Arteriovenous fistula, Computational fluid dynamics, Flow rate, Haemodynamic, Wall shear stress
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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

This study investigated the abundance and spatiotemporal overlap between golden cats, clouded
leopards, and their prey in the tropical evergreen forest of Knlong Naka Wildlife Sanctuary (KNKWS). Thirty-one
camera-trap stations were deployed within a 20-hectare long-term ecological research plot from January 2021
to September 2024, yielding 33,325 trap-nights. A total of 48 wildlife species, representing 16 orders and 24
families, were recorded, including several taxa of high national and global conservation concern. This highlights
the ecological integrity and conservation value of the study area. Temporal and spatial analyses revealed a
high temporal overlap (0.76) and significant spatial overlap (0.24) between golden cats and clouded leopards.
Golden cats showed greater temporal flexibility and overlapped more with small to medium-sized prey, while
clouded leopards were more closely associated with medium to large-bodied prey species. The combined
spatiotemporal overlap value (0.12) indicates that both predators can coexist by partitioning resources,
reducing direct competition.

Keywords: Camera trap, Niche partitioning, Spatiotemporal overlap, Tropical rainforest
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Abstract

This study presents the development and design of a database management system (DBMS)
to improve the efficiency of monitoring violation reports and visualizing related data, implemented using PHP,
SQL, JavaScript, and MySQL. The system includes 10 entities and 7 user interfaces. Its functionalities and
performance were tested through unit testing with 21 events, integration testing with 25 events, and system
testing using Locust, simulating 30 concurrent users over an eight-hour period. Results indicate that the system
reliably supports the recording, updating, retrieval, and monitoring of case statuses and exhibits. It achieved
zero failures across 431,206 requests, with an average processing rate of 14.555 requests per second and
an average response time of 53.934 milliseconds, which users perceive as effectively instantaneous. A user
satisfaction survey further confirmed a highly satisfied rating for convenience, administrator responsiveness,
and overall system quality and usability.

Keywords: MySQL Database Management System, Violation Reporting, Performance Testing
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Abstract

Land-use changes in forest areas of northern Thailand that were formerly teak concession zones have
affected both ecosystems and the economy. This study aims to assess the completeness of historical teak
concession records, develop a digital spatial database of concession boundaries, and analyze post-
concession land-use changes. A total of 56 teak concession documents from the Royal Forest Department,
covering 29,634.68 km?, were examined, with 92.86% deemed complete. All maps were digitized and
georeferenced, revealing that four ridge-based ground control points (GCPs) provided the highest positional
accuracy. Overlay analysis of land-use data from 2001 and 2018 showed a continuous expansion of agricultural
land, particularly field crops, alongside a decline in forest areas. In 2018, mixed deciduous forest was the
dominant remaining forest type (51.12%). This study establishes a digital database of historical teak concession
areas and supports sustainable forest resource management.

Keywords: Georeferencing, Land Use Change, Spatial Database, Teak Concession
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3D Modeling of Hopea odorata Roxb. Stumps Using Terrestrial Laser Scanning: A Case Study

of an Inclined, Buttressed, and Hollow Stump at the RECOFTC Intersection, Kasetsart University
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Abstract

The Hopea odorata Roxb. stump at RECOFTC Intersection, Kasetsart University, symbolizes past
richness deteriorating from weathering. This study used Terrestrial Laser Scanning (TLS) to generate a 3D
digital archive for analyzing the structure, condition, and volume of this inclined, buttressed stump with internal
cavities. Comparing four resolutions against standard equations (Smalian, Huber, Newton) and traditional
methods showed the 3D model resembles a cylinder with irregular buttresses. Detailed analysis yielded gross
volumes of 8.091-9.314 m® and a net volume of 7.753 m? after cavity deduction. These findings demonstrate
TLS accuracy for complex geometries, indicating potential for monitoring the stump's changes and decay over
time.

Keywords: 3D model, buttress root, Hopea odorata Roxb. stump, point cloud, terrestrial laser scanner
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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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Evaluation of properties of mycelium-based composites made from Pleurotus ostreatus with

invasive plants and pomelo peel as a substitute for expanded polystyrene packaging
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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

unpa uxluifiu’, Auinn wanas, 81U nz3uwmd, 3ns LuARgTUNa

Noppadon Manoyen*, Jantima phonkong, Amnaj Katintet, Siriporn Luengsuchonkul

o =

NANNUIRBNANTENLANNNT TR HAENNINSAT NANISUTRRAHNIINSEAT NBRAWNUNTAREN1IHRAN
NN9INHAT NINITINTTNAT NN 10900

Impact of Pesticide Use Subdivision, Agricultural Toxic Substances Research Group, Agricultural Production
Sciences Research and Development Office, Department of Agriculture, Bangkok 10900, Thailand

*Corresponding author. E-mail address: n.manoyen@gmail.com

UNARNsa
e &

19 InAnEuaznmageuan I nae@iainmzfansdesiunidnunasinnaesiealud1a inamanu
ﬁﬁ AU LazludSUdNTa Inannsaniafaad1enig wiia aTmn (ethyl acetate) LazAmadadaeAsesuRalasinln
N3 il flame photometric detector (GC-FPD) WU ldanasiiiinsan gunsanmatinmsilanaafieg
1#lutag 0.20-10.00 Hadnsumenlaniy, 0.10-5.00 TulAsnFusiedns, 0.003-0.250 Haansusanlaniy waz 0.02-
1.00 TulasniusenilosaaamiAmns dmsufetnadnanemanu 1in iy uazusunsudula mudey el
AN %Recovery agluag 78-105 % uazilAN % Relative standard deviation (% RSD) agflutag 4-11 %

AdAny: nsrsadauAltlAredds, datwamnu, laraaies, Awwandan

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




KU | MsUSsgunmuasInsumianeIdeinuasmans ASon 64
@ | The 64™ Kasetsart University Annual Conference msunauanavIunAll&Los

ANVNINLIANERT

NISHAIUILAEASIAFALANMN T LAUDINBILASIZUAITANRAVENT 2,4-5 FUUIWAZAY

Development and validation method for 2,4-D herbicide in water and soil
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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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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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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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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
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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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Development and validation of a method for the determination of glyphosate and

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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Saowaluck Thong-in®, Kiadtisak Saenboonruang®, Paiboon Reunpatthanaphong®, Wanwisa Sudprasert’,

Harinate Mungpayaban®, Rewadee Meesat’, Ridthee Meesat™*

*Department of Applied Radiation and Isotopes, Faculty of Science, Kasetsart University, Bangkok 10900, Thailand
°Nuclear Security and Safeguards Technical Support Section, Regulatory Technical Support Division, Office of
Atoms for Peace, Bangkok 10900, Thailand

“Thailand Institute of Scientific and Technological Research (TISTR), Pathum Thani 12120, Thailand

*Corresponding author. E-mail address: ridthee.m@ku.th

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 background signal. These findings demonstrate that BDD—circRNA supports
efficient intracellular FVIII translation but not secretion, highlighting its potential for further optimization of
circRNA-based FVIII expression systems.

Keywords: B-domain deleted factor VIII, Circular mRNA, Coagulation factor VIII, Hemophilia A
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Abstract

The objective of this study is to develop a blockchain-based crowdfunding platform prototype for energy
projects in high-rise buildings, aiming to address the high initial costs and financing gaps faced by building owner.
The platform was developed following the Software Development Life Cycle utilizing a hybrid architecture that
integrates Web2 technologies (Node js, Express.js, Next.js, PostgreSQL) with Web3 capabilities via Solidity-based
Smart Contracts on the Optimism Sepolia network Layer 2 to enhance efficiency and minimize transaction fees.
The developed system encompasses key functions, including Registration Identity Verification, Fundraising,
Project status management, and automated return distribution. System testing and User Acceptance Testing
results indicated that the platform operates with high accuracy, security, and user satisfaction. This study
demonstrates that blockchain technology significantly improves fundraising efficiency, transparency, and liquidity,
aligning with the national strategy for the digital economy and the country's carbon neutrality goals.

Keywords: Blockchain, Crowdfunding, Digital token, Energy project in high-rise building, Smart contract
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Abstract

Savonius wind turbines are well suited for urban wind energy harvesting due to their omnidirectional
operation and low startup speed; however, their aerodynamic efficiency remains limited by the negative torque
generated on the returning blade. One effective passive strategy to mitigate this limitation is the use of external
deflectors to redirect and accelerate the incoming airflow toward the advancing blade. This study presents a
comparative three-dimensional CFD investigation of a Savonius wind turbine equipped with multiple fixed
deflector configurations, including flat, curved (arc-shaped), and convergent Venturi-type geometries. All
configurations were evaluated under identical operating conditions using transient simulations in ANSYS Fluent,
allowing a consistent comparison of aerodynamic torque, moment coefficient, and flow behavior. The results
demonstrate that deflectors significantly improve turbine performance by enhancing flow guidance and
reducing adverse pressure on the returning blade. Among the studied designs, the Venturi-type deflectors
provide the highest performance improvement, generating the largest torque magnitude and moment
coefficient due to localized flow acceleration and increased dynamic pressure on the advancing blade. Curved
deflectors offer a balanced improvement with smoother torque evolution, while flat deflectors provide moderate
gains with higher oscillations. These findings confirm that passive aerodynamic augmentation using fixed
deflectors constitutes a cost-effective and mechanically simple solution for improving Savonius turbine
efficiency in low-wind urban environments, and they provide a solid numerical foundation for future experimental
validation.

Keywords: Deflector, Savonius, Wind turbine
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Numerical evaluation of vetiver and bamboo root reinforcement effects on slope stability across

groundwater states

a

saNn gnuiuvi™, anln Teadan e, nend syaasy’, 23995 Useiaas’

o

Rawefah Supanunt®*, Apinit Joisangkas®, Korakot Tanyacharoenb, Washirawat Praphatsorn®
*NAYTNRAINTINTEEN AMEAAINIINANART NMINLNRELNHATANGRT NTANNY 10900

RIFE2) ﬂ?‘uﬂmqm“ﬁm@ﬁm"ﬁﬁm ngamNe 10210

*Department of Civil Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
®Green Ground Solution, Co.Ltd, Bangkok 10210, Thailand

*Corresponding author. E-mail address: rawefah.su@ku.th

unAnsa
Y o a & ~ Py = a a o

nsteaiInatssasanauUUAululssmalngdaouguissauannslaauuasgianie 3L
E A o = - . .o - y ¥ o ooa
xRz AN n1nidan a8 NuENua N LAZLULNANKANWABLADHIN I NAARUN18 lFaN 1N IFRWANN

o = v a wa = s Yy adaa a aa o ' .

720U NARULINANIIN TN TuaLAAT Tl D e ININAYLAEANREATALLTE WY sUN TN GeoStudio
o = ] 1= 1 o 1 o !O’ va al 1 =
AnuAANANI NN 2.0 1. 16 0.5 1. TnskdnwazllTszuusnafei nanudnszsuun e AL NARBLED 85NN

20387071 NI N IETNA QA NEAT F.S. anaauniign nuaudiusszndaduninuaugnanesniy

1
° o = 1 o 1

usspsaeielidadAty (o < 0.01) uuuanassteswnfusdAynieatansudandn 1l v udnldlazd@nsnw
gendnlinnaniag WsAn F.S. Usznnm 12-52% nistgnivauuunaniidnanindiunans aaunsaldusslomifiou
A yos 2 o 5 A ax =

auls T9AnsldTanTLITLILTTLNEUNYTa3 8N 193 AIN TN

AEATY: N139ATITRATEININTBIAIARAY, NINETHINAIMIEIINNT, T9aAINTTNU T

Abstract

Shallow landslides in Thailand have intensified due to climate change-induced rainfall variability and
rising groundwater levels. This study assesses soil bioengineering using vetiver and bamboo under three
groundwater conditions through laboratory root tensile tests and limit equilibrium slope stability analysis in
GeoStudio. Significant relationships between root diameter and tensile strength were observed (p < 0.01), with
vetiver outperforming bamboo. Vetiver increased the factor of safety by approximately 12-52%, while mixed
planting showed moderate benefits. These methods should be combined with drainage or conventional
engineering measures.

Keywords: Root reinforcement, Slope stability analysis, Soil bioengineering
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Development and performance evaluation of Mini Chemigation Device (MiniCHEM) for

low-pressure irrigation systems

[ L4 a a 2 L4 ¥ h L a ‘a,*
suUIMY 11RI950 , tegswas 8auURN ,ATNNT TN

Tanawat Chotivan®, Piyapong Sonkaew”, Voraphat Vachirayakon®*

‘ararmatulagnianems Anzinaansuazinatulad uaneduessuAans Uyueiil 12120
°AU ’Lﬂ'%‘lmﬁ@%mmmmﬂﬁ@mﬁ@“ﬂ%u@ﬁ NUINENALBIINANARNT LUYNEIT 12120

’Department of Agricultural Technology, Faculty of Science and Technology, Thammasat University, Pathum-
Thani 12120, Thailand

°Center of Scientific Equipment for Advanced research, Thammasat University, Pathum Thani 12120, Thailand

*Corresponding author. E-mail address: vore405@gmail.com

unAnga
NI RAIUWY MiniCHEM gulnsallitlanfanssuuaaiszniuusasusn Inaysmnnisaunisuusysa
fannuszuuluanausasiaaintszanininnislandessnseuns nan1amadaLLssil 1.5 s wudn
MiniCHEM Hilsz@nsninnisldilagendninfanuysauinetnaltednAty Inaaiszdninwaeseaneda (P)
fneA (Zn) uazién (Fe) gededanay 91.60, 79.09 uaz 75.14 mna1au luaniefglnsnifsaniiAsindnfes
=® o o A dld o o o o v
az 60 asiuiuwinnssunisdenniAnanngedmiunisdnnissineisluaaung

ar

AdAty: Neliaannusiugngs, Uss@nsninnisldile, ssuvluanauasasta, Lquyﬁ, gunsndliile
Abstract

This research developed MiniCHEM, a low-pressure fertigation device integrating Bernoulli’s principle
with closed-loop circulation to enhance injection efficiency. Tests at 1.5 bar revealed that MiniCHEM
significantly surpassed conventional Venturi injectors in fertilizer use efficiency. Specifically, Phosphorus (P),
Zinc (Zn), and Iron (Fe) efficiencies reached 91.60%, 79.09%, and 75.14%, respectively, whereas conventional
devices remained below 60%. MiniCHEM thus demonstrates high potential as an alternative for precision
nutrient management in orchards.

Keywords: Closed-loop circulation, Fertilizer use efficiency, Fertigation device, Precision fertigation, Venturi
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CFD analysis of heat transfer enhancement in a channel pipe using anchor-shaped inserts
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Abstract

Improving convective heat transfer in circular channels is of constant interest for applications requiring
compact and efficient thermal management. Passive inserts are a practical method for improving thermal
performance without additional energy input, with ribbon-type and vortex generator devices proving particularly
promising. As part of this work, a numerical study is carried out to evaluate the thermohydraulic behavior of a
circular pipe equipped with anchor-shaped inserts and new variations in twist angle. The basic geometry
corresponds to the straight anchor-shaped ribbon insert previously studied in the literature, while two modified
configurations are developed in which each anchor element is rotated by 30° or 45° relative to the previous
element. All geometries are modelled using volume-extracted fluid domains and simulated in ANSYS Fluent
under steady-state turbulent flow conditions at a Reynolds number of 3000 with a uniform wall heat flux
boundary condition. The k-w SST turbulence model with low Reynolds number wall treatment is used to resolve
thermal gradients near the walls. This paper presents the motivation, modelling approach, numerical setup and
performance parameters used to evaluate heat transfer and flow resistance characteristics, thereby
establishing the framework for a detailed comparison between straight and twisted anchor designs.

Keywords: Heat transfer enhancement, Anchor-shaped, Circular channel
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Abstract

This research assesses the impacts of climate change on rice cultivation in the Upper Mun River Basin using
the PyAEZ (Python Agro-Ecological Zoning) model. The study analyzes two greenhouse gas emission scenarios, SSP2-
4.5 and SSP5-8.5, to forecast climatic variables, determine optimal planting periods, and evaluate maximum potential rice
yields across three future periods (2015-2099) compared to a historical baseline (1984-2014). The results indicate a rising
temperature trend in all scenarios, leading to a shortened Length of Growing Period (LGP) and delayed optimal planting
dates, particularly for rainfed cultivation under the SSP5-8.5 scenario. Furthermore, rice yields are projected to decline,
with rainfed systems facing significantly more severe impacts than irrigated systems. These findings provide crucial
insights for developing adaptation strategies and water resource management plans to ensure long-term food security.

Keywords: Climate Change, Rice, Upper Mun River Basin, PyAEZ, Rice Yield, Planting Date
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A study of deterioration patterns of modern architecture in educational institutions

5am uivals, adtyde nund, FR9a faadanans, Una sangsen”

Prelada Kaewurai, Kuanchai Kakaew, Thitiwoot Chaisawataree®, Patiphol Yodsurang*

nedTandnenssnAans Ancan nenIsnAIAnT NANINEIALINEATANANT NFINNY 10900
Department of Architecture, Faculty of Architecture, Kasetsart University, Bangkok 10900, Thailand

*Corresponding author. E-mail address: patiphol.y@ku.th

UNANED
a o Adgld o & Aﬂl a a o 10
NUAREHRdPnUszasAliedsziluanInAiBamanianienmaesanasannlnenssuasia ludan oy
33 189 A IUNUIAINLIALLNHATANARNT INYNLAALNLUL Tmﬂixqﬂmﬁ’”f‘i‘%mimwﬂﬁ@ﬂ”wmﬂm (Visual
Inspection) fanfLNElsziuAMNALS 5 92AU nanNIANILsTdudaAsdaulunya lunousfan whnalu
NaY uAnuAMAEMNEsEALANg A lunguennsdaall w.a. 2496-2510 tnaanizilyuipeunsmszidindauann

dfisenArsuaduluenasUfiRntsunansined 3 wuazneafianisli@n (An 8) :aNDeA MR ETULILTION

] >
a

wnlflassafenanzeaneringie (ve 3) SNARINNNITONUENANAIERBAMNUNWMANTLTINTELIUN19ANNT
azannglu uenanidamuilyuseauanainniamgasauansne unguueRnue SUIdEAaR AU LUIN ALY

v o

wesaunNuANIAaNgsN T nsidsunidssnadanaanings (CFRP) nsnsagauuuulivinae (NDT) Aaue

nasianuan lliaznisinsessiananlasainuieniseuindusannuanndnenssulipsagoenedsiiu

AdATY: Nemsaaitasaealan, nstgeinwidelesiu, naadenaninenans, aondnanssuadelus

Abstract

This research aims to assess physical deterioration in 33 modern architectural buildings at Kasetsart
University, Bangkhen Campus, using visual inspection (Visual Inspection) combined with a 5-level risk
assessment scale. Findings reveal that most buildings are in good to moderate condition, yet critical damage
appears in structures from 1953-1967 (B.E. 2496-2510), particularly concrete spalling due to carbonation in
Building 3 (Forest Products Laboratory) and Student Affairs Building 8. Severe deterioration also affects the
main timber columns in Male Dormitory 3, exacerbated by prior steel plate repairs, which have accelerated
internal moisture accumulation. Female dormitories exhibit differential settlement cracks. The study proposes
urgent engineering restoration: composite material reinforcement (CFRP), non-destructive testing (NDT) with
timber splicing, and isolation joints to ensure sustainable preservation of this architectural heritage.

Keywords: Building deterioration, Modern architecture, Preventive maintenance, Visual inspection
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Enhancement of water resistance in casein films with organic acid cross-linking under alkaline condition
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Abstract

This research aimed to improve the water resistance of a casein protein film, a promising biopolymer
for biodegradable packaging thatis limited by its high hydrophilicity. The study investigated a combined casein
modification strategy involving organic acid cross-linking (citric acid, malic acid, or succinic acid) under alkaline
condition. Sodium caseinate solution (5%, w/v) was prepared under alkaline condition (pH 12) with 3% acid
(by protein weight) and glycerol as a plasticizer, then cast into films. The results showed that water solubility
decreased from 81.26 % for the control film (pH 7) t0 25.72-30.51% in the modified films. FT-IR analysis
revealed shifting of Amide | and Amide Il peaks to higher wavenumbers, indicating secondary structural
changes and protein reorganization into a denser network under alkaline condition. This reorganized structure
was stabilized by cross-linking bonds, resulting in increased water durability. Furthermore, all film formulations
retained good oil resistance (KIT Rating 12). This research confirms that combining alkaline condition with
organic acid cross-linking effectively enhances the water resistance of casein films.

Keywords: Alkaline condition, Biopolymer, Casein film, Cross-linking, Water resistance
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Abstract

Ultraviolet-C (UV-C) irradiation has gained interest as a non-thermal postharvest technology for cereal
grains; however, its effects on rice quality are dose-dependent and influenced by processing state. This study
examined the impact of UV-C doses ranging from 0-173.22 J/cm? on the physicochemical and cooking qualities
of Thai jasmine milled and brown rice. Evaluated parameters included color attributes, grain integrity, cooking-
related morphological changes, water uptake, and total phenolic content. Overall, UV-C treatment produced
measurable but moderate changes in rice quality. Milled rice showed greater sensitivity to irradiation, reflected
by reductions in lightness (L*), higher proportions of damaged grains, and slight decreases in water uptake
ratio. Brown rice exhibited greater stability, likely due to the protective bran layer. Grain morphology—Iength-
to-width ratio, grain elongation, and width expansion—was minimally affected in both rice types. Total phenolic
content displayed minor fluctuations without substantial degradation across treatments. These findings indicate
that UV-C dose critically shapes quality responses and that milled and brown rice differ in tolerance to
irradiation. Low to moderate doses preserved key quality attributes, whereas higher doses increased grain
damage, particularly in milled rice. The results offer practical guidance for optimizing UV-C treatment to
maintain the quality of premium aromatic rice.

Keywords: Cooking qualities, Exposure time, Physicochemical properties, Rice quality, UV-C irradiation
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Development of gluten-free spinach snack products fortified with dietary fiber
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Abstract

This research aimed to develop a gluten-free snack product fortified with spinach and dietary fiber.
The study focused on determining the optimal ratio of rice flour to glutinous rice flour and the appropriate amount
of xanthan gum. The results showed that the optimal formulation consisted of a rice flour to glutinous rice flour
ratio of 50:50 with spinach powder, inulin and xanthan gum at 6%, 15% and 1% of flour weight, respectively.
The snack product had a moisture content of 3.89%, water activity of 0.28 and color values of L* = 55.10, a* =
-4.37 and b* = 29.71. The hardness and bulk density were 18.44 N and 0.47 g/cm?, respectively. Sensory
evaluation revealed that the product achieved an overall acceptability score of 7.1, corresponding to a
moderate liking level. The antioxidant activities, determined using the DPPH and FRAP assays, were 0.32 and
0.78 mg Trolox equivalents per gram of snack product, respectively. One serving of the snack (30 g) contained
1.2 g of crude dietary fiber and 2.68 g of total dietary fiber. This represents an added value for gluten-free
snack products and contributes positively to consumer health.

Keywords: Dietary fiber, Gluten-free snack, Glutinous rice flour, Rice flour, Spinach powder
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Effect of peppermint oil nanoemulsion on surface wettability of vegetables
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Abstract

Surface wettability plays an important role in the effectiveness of vegetable washing by influencing the
spreading and interaction of washing solutions on plant surfaces. This study examined the effect of peppermint
oil nanoemulsion (PON) on the surface wettability of vegetables with different surface characteristics, including
yard long bean, bok choy, Chinese kale, and red chili. Vegetables were washed with peppermint oil
nanoemulsion, a surfactant solution, or filtered water. Wettability was evaluated by measuring contact angles,
and data were analyzed using two-way ANOVA. Dynamic light scattering analysis showed that PON droplets
had a mean size of 241+6.58 nm with a low polydispersity index (0.158), indicating good stability. The zeta
potential value of -39.33 mV further confirmed nanoemulsion stability. Vegetable type and washing formulation
significantly affected contact angle values (p < 0.05). Washing solutions containing surfactants reduced contact
angles compared with filtered water. PON provided greater wettability improvement than the surfactant solution
for bok choy and Chinese kale, reducing contact angles by 13-56%.
Improved wettability from PON suggests enhanced spreading and penetration of washing solutions, supporting
its potential application in vegetable washing systems.

Keywords: Contact Angle, Peppermint oil nanoemulsion, Vegetable, Washing agent, Washing process
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Abstract

This study aims to monitor and assess the environmental impact of a sanitary landfill in Chachoengsao Province
on the surrounding water resources between 2023 and 2025, including the usage guidelines of Nature-Based Solutions
(NBS) for wastewater management. Waste traps and monitoring ponds consistently showed extremely high WQI values,
with monthly averages reaching up to 240,000, which Thailand classifies as inferior water quality (WQI > 100). This severe
pollution was primarily due to excessive concentrations of BOD, > 23,000 mg/L, NH,-N > 1,000 mg/L, and TCB > 160,000
MPN/100 mL in the water. These findings highlight the need for preventive and remedial measures, that advocates for NBS
such as constructed wetlands, multi-stage bioponds, and vegetative buffer zones, as sustainable approaches for
wastewater treatment. A NBS can reduce BOD, by 80-95%, NH.-N by 70-90%. with it low cost and eco-friendly including
also supports ecological restoration

Keywords: Sanitary landfill, Sustainable management, Water quality
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Removing nitrogen and phosphorus from water by modified biochar derived from Mimosa pigra L.
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Abstract

The study investigated the adsorption efficiency of nitrogen and phosphorus nutrients from water using
biochar derived from Mimosa pigra L. combined with efficiency-enhancing agents: aluminum chloride
hexahydrate (AICI,.6H,0), magnesium chloride hexahydrate (MgCl,.6H,0), and ferric chloride hexahydrate
(FeCl,.6H,0) at concentrations of 0.25, 0.50, 0.75, and 1.0 M. The results showed that biochar derived from
Mimosa pigra L. modified with 0.5 M AICI,.6H,O exhibited the highest nitrate adsorption efficiency, which was
83% (8 times) greater than that of unmodified biochar, at a biochar dosage of 7% for an exposure time of 24
hours. Conversely, biochar modified with 0.5 M MgCl,.6H,0 showed the highest phosphate adsorption
efficiency, which was 96% (10 times) greater than that of unmodified biochar, at a biochar dosage of 5% for 24
hours. This enhanced performance is attributed to the increase in surface area, which was up to 10 times higher
than that of unmodified biochar.

Keywords: Adsorption, Biochar, Mimosa pigra L.
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Abstract

This study investigated the efficiency of enrofloxacin removal from synthetic wastewater using an ozonation process
coupled with a magnetic hydroxyapatite catalyst synthesized from golden apple snail shells and loaded with iron oxide
particles. The structural formation of the catalyst was confirmed by FT-IR, indicated by the characteristic Fe—O vibration bands.
The performance was evaluated under enrofloxacin concentrations of 5.0, 10.0, and 20.0 mg/L; pH levels of 5.0, 7.0, and 9.0;
catalyst dosages of 0.3, 0.7, and 1.0 g/L; and a reaction time of 90 minutes. Results indicated that the optimal condition was
achieved at an initial concentration of 20.0 mg/L, pH 7.0, and a catalyst dosage of 0.7 g/L, vielding a removal efficiency of
75.63%, which was higher than that of ozonation alone 58.29%. Kinetic analysis revealed that the degradation of enrofloxacin
followed a pseudo-second-order model, with rate constants (k) of 0.0134 and 0.0095 min” for the catalytic ozonation and
ozonation alone, respectively. The enhanced removal efficiency was attributed to the catalyst’s ability to promote ozone
decomposition, generating highly reactive hydroxyl radicals («OH). Moreover, the catalyst exhibited good reusability and could
be rapidly separated from the treated water using a magnet, maintaining over 60% efficiency after five reuse cycles.

Keywords: Catalyst, Enrofloxacin, Ozonation process, Magnetic hydroxyapatite
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Effect of polyvinyl chloride microplastics (<125 ym) at 0 — 20 mg/kg on sweet corn seed

germination and seedling growth
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Abstract

Microplastics have become a significant environmental pollutant affecting agricultural soils worldwide.
This study investigated the effect of polyvinyl chloride microplastics (PVC — MPs) on sweet corn seed germina-
tion and seedling growth. PVC — MPs with particle size less than 125 um were mixed with silt loam soil at
concentrations of 0, 3, 5, 7, 10, 15, and 20 mg/kg, with 24 seeds per treatment. Sweet corn seeds were planted
in seedling trays containing 1 kg of treated soil. Germination and seedling growth parameters including germi-
nation percentage, root length, shoot length, and wet weight were measured over 7 days. Results showed that
germination (79.17 — 95.83%) was not significantly affected by PVC — MPs (p = 0.226). However, shoot length
was significantly reduced at 15 mg/kg (7.79 cm, 32% reduction) compared to 3 mg/kg (11.39 cm) (p = 0.042).
Root length (p = 0.226) and wet weight (p = 0.237) showed no significant differences. These findings suggest
a potential threshold concentration of 10 — 15 mg/kg under greenhouse conditions, above which PVC — MPs
may negatively impact corn seedling development. Further field validation is recommended to confirm these
preliminary observations for assessing contamination risks in agricultural soils.

Keywords: Germination, Microplastics, PVC, Seedling growth, Sweet corn
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Treatment of synthetic ibuprofen-contaminated wastewater by ozonation coupled with magnetic biochar
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Abstract

Magnetic biochar was synthesized using 0.01 mol FeSO,*7H,0 and 0.01 mol FeCl,, with FTIR analysis
confirming the formation of iron oxide (Fe,O,) layers that indicate the magnetic properties of the material.
Performance evaluation showed that ozonation coupled with magnetic biochar achieved significantly higher
ibuprofen (IBU) removal than ozonation alone under all tested conditions, owing to the catalyst’s ability to
enhance hydroxyl radical («OH) generation. The optimal condition was observed at pH 7.0, providing the
highest removal efficiency of 65.90+19.66% at an initial concentration of 20 mg/L. Kinetic analysis revealed that
the degradation followed a second-order reaction, with the rate constants (k) of catalytic ozonation (0.00065-
0.00119 L*mg™"*min”) being markedly higher than those of single ozonation (0.00009 L*mg™*min™). Magnetic
biochar also demonstrated reusability, with only a slight decrease in performance after the first cycle, confirming
its potential as an effective catalyst for ozonation-based wastewater treatment.

Keywords: Biochar, Catalytic ozonation, Ibuprofen, Iron oxide, Ozonation
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surface temperature in Bangkok and Pathum Thani (2020-2024)
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Abstract

This research analyzes the relationship between Annual Average Daily Traffic (AADT), Normalized
Difference Vegetation Index (NDVI), and Land Surface Temperature (LST) in Bangkok and Pathum Thani (2020-
2024) across 18 stations. Using GIS with a 200-meter buffer and Multiple Regression Analysis, results show that
traffic volume alone has a low correlation with LST. However, incorporating NDVI significantly improved model
accuracy, peaking in 2021 (R* = 0.75), confirming that green spaces effectively mitigate heat. Notably, the
lowest correlation occurred in 2020 (R2 = 0.49) due to COVID-19; traffic became the sole significant factor
(p < 0.05) while NDVI was insignificant, reflecting that reduced urban activity isolated and highlighted transport-
induced heat. The study concludes that while traffic contributes to heat, vegetation is the primary determinant
for surface temperature regulation.

Keywords: Land Surface Temperature (LST), Remote sensing, Traffic volume (AADT), Vegetation index (NDVI)
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Abstract

This research investigated the production and oil absorption efficiency of materials derived from three
types of fibers: Kapok fiber, Cattail fiber, and Corn husk fiber. The study compared the performance of natural
fibers and fibers molded into sheets to test the absorption capacity against diesel oil and engine oil. The results
indicated that Kapok fiber exhibited the highest absorption capacity for diesel oil and engine oil, about 42.7 g/g
and 40.9 g/g in its natural form, followed by Cattail fiber (28.3 and 26.1 g/g) and Corn husk fiber (19.9 and 16.5
g/g). Kapok fiber is the most promising material for oil sorbent development due to its inherent hydrophobic
and oleophilic properties. It was found that molding fiber sheets resulted in the absorption capacity being lower
than that of natural fiber. All tested materials showed an efficiency in absorbing engine oil with its higher vis-
cosity, higher than that of diesel oil, until saturation within 15 minutes. This serves as an approach for managing
water pollution using local natural materials and promoting the sustainable use of natural resources.

Keywords: Agricultural waste, Natural fiber, Oil absorption, Oil types, Sorbent material
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Abstract

This study investigated the properties of diatomite before and after modification by acid washing and
calcination, and evaluated its adsorption behavior toward lead and cadmium under different pH conditions. The
results showed that acid washing increased the purity and specific surface area (SSA) of diatomite, whereas
calcination increased the SSA and cation exchange capacity without significantly affecting its pH and electrical
conductivity. Adsorption experiments revealed that both natural and modified diatomite were capable of
adsorbing lead and cadmium, with the highest adsorption occurring at pH ~5.5-6.5. The adsorption behavior
followed the Langmuir model, in which calcination increased the maximum adsorption capacity of lead (23.36
mg/g), while both acid washing and calcination enhanced cadmium adsorption capacity (7.12 and 6.74 mg/g,
respectively). Overall, the findings demonstrate that diatomite has the potential as an adsorbent for wastewater
treatment and remediation of soils contaminated with lead and cadmium.

Keywords: Adsorption properties, Cadmium, Diatomite, Lead, Modification
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