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Nanoporous carbon materials produced from hemp waste

via hydrothermal - carbonization assisted chemical activation
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*School of Renewable Energy and Smart Grid Technology, Naresuan University, Phitsanulok, 65000
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®Department of Materials Engineering, Faculty of Engineering, Kasetsart University, Bangkok, 10900

®Advanced Ceramic Center, Nagoya Institute of Technology, Gifu, Japan, 466-8555

*Corresponding author. E-mail: apiluck.ei@kmitl.ac.th

Abstract

Nanoporous carbon materials (NPCs) have been widely utilized for various applications owing to their attractive
physicochemical properties. In this research, NPCs were successfully synthesized using hemp waste as a raw material via
hydrothermal -carbonization (HTC). NPCs was prepared by chemical activation (KOH, NaOH, Ca(OH),, K,CO, and Na,CO,)
using carbon materials as a carbonaceous framework. NPCs was characterized by XRD, FTIR, Raman, SEM and BET, respectively.
From the results, comparing to the traditional method of HTC and pyrolysis, KOH:HTC at activation ratio 0.75:1 (%wt) was found
to be better option to develop the specific surface area, porosity and morphology of the NPCs. The highest S, was 1,758.93 m®/g.
Furthermore, challenges of this work related to the fundamental understanding of this phenomenon and the applications selections

of the materials, e.g., adsorbent, support or electrode.

Keywords: Hemp waste, Hydrothermal-Carbonization, Nanoporous Carbon, Adsorbent
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Biochemical alterations of
golden apple snails (Pomacea canaliculata) and giant African snails (Achatina fulica)

infected by indigenous entomopathogenic nematodes

Patcharapun Wanitsumran' , Wandee Wattanachaiyingcharen'?, Apichat Vitta® and Anan Kenthao'
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Abstract

Golden apple snail (Pomacea canaliculata) and giant African snail (Achatina fulica) are among the most dangerous exotic
invasive snail pests spread throughout all regions in Thailand. Both snails are important pests of economic plants especially rice.
Entomopathogenic nematodes (EPNs) were natural enemies used for biological control of insect and snail pests. Even though they kill snails,
they are unable to multiply in snail cadavers which were different from the infestation pattern of insect hosts. This study aimed to
investigate the biochemical alteration of snails after being infected by 5 isolates of Thai indigenous EPNs, namely, Heterorhabditis
bacteriophora, H. indica, Steinernema lamjungense, S. siamkayai, and S. surkhetense. We collected hemolymph and determined
the alteration by total proteins, uric acid, aspartate transaminase (AST), and alanine transaminase (ALT) from different ages of
golden apple snails and giant African snails. At 12 hrs after infection, average total protein and Uric acid were decreased,
while AST and ALT concentrations were increased. This alteration continually changed until 10 days recorded after infection,
which was significantly different from control groups (p=0.05). The decrease in total protein and uric acid indicated increased
energy expenditure and the use of protein to be energy reserves, meanwhile, the increase of AST and ALT levels demonstrated

the response of infected snails to tissue injuries caused by EPN infection.

Keywords: Golden apple snails, Giant African snails, Entomopathogenic nematode, Biological control, Infestation of snail by EPNs
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Development of smart soil quality monitoring devices using internet of things technology

(Case study: the durian orchards in Uttaradit province)
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Abstract

The purposes of this research project were developed Smart soil meter with Internet of Things (IoT). The researchers collected
data and in-depth interviewed with the Durian gardeners that found that the Durian orchards lacked of information for planning of soil
maintenance for planting Durian, over watered or over applied fertilizer caused the fungal disease that damaged to the Durian orchards.
The researchers developed and designed the system in 2 parts were the hardware and the software. The hardware such as the soil meter
consists of soil temperature sensor, soil water content, soil pH, soil electrical conductivity, and nutrient content in soil (Available
forms of Nitrogen (N), Phosphorus (P) and Potassium K), electronic board and power source. The software developed the system to
showed the results on web application in LINE OA. The system could show real-time results, soil suitability assessment function,
location map and history record statistics of measurements. The researchers set the soil meter in the durian orchards plantation 5 rai
and input data 5 points for compare 2 types of soil quality measurements between the developed devices and the field soil monitoring
set that referenced the steps and criteria for interpretation from the Department of Land Development. The results showed soil quality
of both types were at approximate levels by N were very low to low, P were high, K were moderate, and pH were moderately acidic
to slightly acidic that suitable for dissolving nutrients to plants. The results in time of measuring soil quality were 2 minutes in the

developed devices and 30 minutes in the field soil monitoring set.

Keywords: Internet of things, Sensors, Soil Quality, Durian
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The potential of the thermotolerant yeast Pichia kudriavzevii

to tolerate high-temperature stress for improving bioethanol fermentation
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Abstract

Stress tolerance is a crucial factor which should be recognized when using yeast cell for industrial bioethanol production.
High- temperature ethanol fermentation has mentioned for giving many benefits including a reduction in cooling costs and risk of
other microbial contamination during fermentation. However, high—temperature may be an inducible factor in yeast cell death.
The purpose of this research was to study the specific growth rate, cell viability and antioxidant production of the thermotolerant yeast
Pichia kudriavzevii (strains NUNS—-4, NUNS-5 and NUNS-6) isolated from soil sugarcane plantation, compared with
a reference strains ( Saccharomyces cerevisiae TISTR5606). The results showed that yeast isolate NUNS- 4 had the better
survival rate than other yeast isolates under the stress of temperature 45°C. However, TISTR5606 was unable to grow at temperatures
of 45°C. The maximum specific growth rates under stresses of heat (45°C) was 0.23+0.04 (NUNS-4), which were significantly
different from other yeast strains. In addition, the NUNS- 4 strain demonstrated a greater antioxidant response to 55— 60%
inhibition by DPPH assay when encountered to heat stress, whereas other yeast isolates showed decreased antioxidant activity with
increasing temperature. It is concluded that the thermotolerant yeast strain P. kudriavzevii NUNS-4 has the potential to be applied

for further development of high—temperature bioethanol production.

Keywords: thermotolerant yeast, heat-stress, cell viability rate, specific growth rate, antioxidant
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An Analytical Study Building Energy Code

Case Study Lecturer Building, Faculty of Engineering, Naresuan University
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Abstract

Lectuler Building, faculty of engineering, Narasuan University is the building with high electricity consumption. This
research is therefore an analytical study of building energy consumption standards according to the Ministerial Regulations
specifying typed or sizes of buildings and standards, criteria and procedures for building design for energy conservation B.E. 2563.
Fron walk through audit and using tools to measure various variables to study analysis of energy efficiency benchmarks found that
the Overall Thermal Transfer Valve (OTTV) was 52.69 W/m®, failed because it was higher than 50 W/m®. The Roof Thermal
Transfer Valve (RTTV) was 7.65 W/m®, passed because it was lower than 15 W/m®. The Lighting Power Density (LPD) was
6.32 W/m”, passed because it was lower than 14 W/m®. The Coefficient of performance of split type air conditioners (COP) was
2.74 W/W, failed because it was lower than 3.22 W/W. However, if wanting the lectuler building to pass the standards in
accordance with the above ministerial regulations need to improve according to the following measures. Installing the shading
devices in front of this building causes the OTTV to be 42.68 W/m®, resulting in savings of 157,871 bath/year, investment of
135,722 baht, payback periof of 0.86 years. Replacing the new air conditioners with COP of 3.45 W/W has a saving of

1,046,509.51 baht/year, investment of 3,873,900 baht, payback periof of 3.70 years.

Keywords: Building Energy Code, OTTV, RTTV
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Effects of Cadmium on soil nitrogen transformation in soil remediated with biochar

and zero-valent Iron
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Abstract

Mae Tao River Basin, Maesot District, Tak found a high level of cadmium contamination. It was remediated in the research
project the Prototype of Community-based Risk Management and Restoration of Contaminated Residential Area: A Case Study of
Cadmium Contamination in Paddy Field by using 50,000 ppm of zero-valent iron in the ratio of 50g/kg and using biochar 16 kg/plot
for 120 days. The purpose of this research aimed to analyze soil quality after remediation by nitrogen transformation test (OECD216).
The results found that after remediation using zero-valent iron and biochar, nitrate-nitrogen content increased to 12.74
and 20.19 mg/L, respectively compared with a non-remediated control of 4.88 mg/L. It has been shown that cadmium-contaminated
ecosystems inhibited the nitrogen transformation. After remediation for 120 days, the nitrogen transformation by soil microorganisms

and soil quality improved.

Keywords: nitrogen transformation, zero-valent iron, biochar, soil remediation
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Abstract

Hemi-parasitic plants can invade host plants by absorbing water and nutrients from the vascular system through haustorium
causing damage to the productivity and reduce growth of host plants. Farmers therefore prefer to get rid of hemi-parasitic plants
by pruning resulting in the residual biomass of these plants. This research aims to study the utilization of the biomass of hemi-
parasitic plants by measuring total phenolic content and investigating the allelopathic and antibacterial activities. Three species of
hemi-parasitic plants, Dendrophthoe pentandra (L.) Miq., Dendrophthoe longiflora (Desr.) Ettingsh., and Scurrula gracilifolia
(Schult.) Danser, were used in this study. The total phenolic content was determined by using Folin-ciocalteu method. The
allelopathic study was conducted using aqueous leaf extracts of hemi-parasitic plants on inhibition of germination and growth of
Digitaria ciliaris (Retz.) Koeler. The antibacterial activity of hemi-parasitic plants was performed by using agar well diffusion
method. The study found that D. pentandra had the greatest content of phenolic compounds followed by the phenolic contents of
S. gracilifolia and D. longitlora at 28.8+1.5, 20.3+0.6, and 12.1+0.8 mg gallic acid equivalent per gram dried weight sample,
respectively. All hemi-parasitic leaf extracts at the ratio of 1:10 (plant: water, w/v) showed the allelopathic activity and inhibited
germination and growth of D. ciliaris. With three replications, the methanolic leaf extracts of D. pentandra at 500 |lg/ml provided
the inhibition of Staphylococcus aureus, Escherichia coli, and Bacillus subtilis with diameter of the zone of inhibition at 23.9+0.4,
14.5+0.8, and 21.2+0.1 mm, respectively. Hemi-parasitic plant extracts demonstrated the allelopathic and antibacterial potential

for further use in control of weeds and bacteria caused disease.

Keywords: hemi-parasite plants, antibacterial property, phenolic contents, Digitaria ciliaris, allelopathy
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A prospective randomized controlled trial comparison between open

carpal tunnel surgery and mini-incision carpal tunnel release using ProMIS®
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Abstract

Carpal tunnel syndrome (CTS) is caused by compression of the median nerve in wrist. The severe form of CTS is treated
with open carpal tunnel release (OCTR) as a standard surgery. Mini-incision carpal tunnel release (MCTR) using various tools is
gaining popularity. ProMIS” is a novel tool of the mini-incision surgery of CTS. Objective: To compare the clinical outcomes of
MCTR using ProMIS® and OCTR. This study was approved by NU-IRB before initiation. Methods: This study was conducted as
a prospective randomized controlled trial. The subjects were categorised into 2 groups (45 per group) and allocated to MCTR with
ProMIS® or OCTR. Pain, severity of symptoms, and functional score were measured before and after surgery at 1% week, 2™
weeks, 1% month, and 2" months. Results: A total of 90 patients, vast majority were females and age is below 60 years old.
Operative time was significantly lower in the MCTR ProMIS® than in the OCTR group (13.93+1.49 vs 21.55+4.12; p=<0.01).
At second week, the incision length, VAS score, BCTQ-SSS score, pain and function subscale score, PRWE score, and
QuickDASH score were found significantly lower in the MCTR ProMIS® group than in the OCTR group. The MCTR ProMIS®
group had a statistically significant lower of 2-PD, VAS score, pillar pain, pain and function subscale score, and PRWE at 1* and
2" months. A significant reduction in the size of the wound result in a sooner return to normal function and to get back to work.
At 2 weeks after surgery, various outcomes those measured by using BCTQ-SSS, BCTQ-FSS, and PRWE were improved.

Conclusion: MCTR using the ProMIS® kits resulted in lower pain and shorter recovery time than OCTR.

Keywords : Carpal tunnel syndrome, Minimal invasive carpal tunnel syndrome, Mini-incision carpal tunnel syndrome, Keyhole

carpal tunnel release, ProMIS® kits
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Comparative Efficacy of Lactose-Free Formula and Lactose-Containing Formula for

Acute Diarrhea in Children
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Abstract

Diarrhea continues to be a prominent contributor to morbidity and mortality among children under the age of 5,
especially in developing nations. Secondary lactose intolerance is a significant complication that can arise from acute diarrhea.
However, it can be effectively managed with lactose -free formula. The aim of this study was to conduct a comparative analysis
of the rate of diarrhea resolution within a 24 -hour period among children who were administered lactose-free formula and those
who were given lactose-containing formula. Methods: This retrospective cohort study took place at Naresuan University Hospital
and included 153 children aged between 1 month and 5 years who were admitted with acute diarrhea. Participants with bloody
mucous diarrhea suspected to be bacterial in nature, positive stool culture, breastfeeding, and chronic diarrhea (including
cow’s milk protein allergy and inflammatory bowel disease) were excluded. We compared the effectiveness of lactose-free
formula (n=48) and lactose-containing formula in improving clinical diarrhea within a 24 -hour timeframe (n=105). Clinical
improvement was defined as a decrease in stool output and the formation of characteristic stool. Results: The study findings
indicate that the lactose-free formula group demonstrated a statistically significant increase in efficacy, with a 3.90-fold increase
in the improvement of diarrhea within a 24 -~hour period compared to the group given lactose -containing formula. These results
were obtained after adjusting for confounding factors using multivariable regression analysis. The adjusted relative risk (RR) for a
24 -hour improvement in diarrhea was 3.90 (95% confidence interval: 1.91-7.95). Conclusion: Lactose-free formula shows
potential for greater effectiveness in improving acute diarrhea within a 24 -hour timeframe compared to lactose-containing

formula. However, this study had limitations in terms of the sample size and accurate measurement of stool output.

Keywords: acute diarrhea, lactose intolerance, lactose-free formula, children, infant
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Curated Long Covid: an open dataset from Harvard dataverse
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Abstract

Introduction: COVID-19 infection has led to long COVID in at least 65 million people worldwide, and this number
continues to rise daily. This post-infection illness manifests in over 200 multi-organ symptoms. In today’s data-driven world,
analyzing available data becomes essential in understanding long COVID. The presence of high-quality, well-curated datasets
plays a crucial role in advancing Medical Science. Objective: This study aims to search for a long COVID dataset, select one,
curate it, and make it publicly accessible for analysis. Methods: We utilized specific search terms to find datasets, explored them,
and carefully selected the most suitable one. We then discussed the inclusion, exclusion, and merging of variables within the
dataset. Finally, we created a meticulously curated version of the database called "Curated Long COVID. Results: Numerous
COVID-19 datasets are available to the public on the internet. However, we found only one dataset that specifically focuses on
long COVID, and it is sourced from the renowned Harvard Dataverse [https://dataverse.harvard.edu/dataset.xhtml?
persistentld=doi:10.7910/DVN/N5I110C]. Through rigorous cleaning, preprocessing, and organization, the selected data achieved
accuracy, consistency, and usability. Summary: We have created a meticulously curated dataset named "Curated Long COVID,”
sourced exclusively from the Harvard Dataverse. This comprehensive collection provides researchers in Medical Science with a
valuable resource to explore, analyze, and gain insights into long COVID research. By sharing this curated dataset, our aim is to

foster collaboration, accelerate innovation, and contribute to the collective knowledge of the Medical Science community.

Keywords: Harvard dataverse, Curated Long Covid, Medical Science
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Designing an ergonomic seat in reducing whole-body vibration exposure and awkward

postures among tractor drivers

Totsapon Butmeel*, Nalinthip Leksuwanl, Luksika Kludludl, Phimphisa Nuanjanl,

. 1 1
Supasan Noicharoen and Sarocha Promma

"Department of Occupational Health and Safety, Faculty of Public Health, Naresuan University, Phitsanulok, 65000

*Corresponding author. E-mail: totsaponb@nu.ac.th

Abstract

Tractor drivers have risks to exposure whole-body vibration and inappropriate working posture that can lead to work-related
musculoskeletal disorders (WMSDs). This research aimed to study the effectiveness of the Ergonomic seat to reduce whole-body
vibration and awkward postures among tractor drivers. The Ergonomics seat was produced from Polyurethane foam and Butyl
rubber. Overall, fifteen tractor drivers took part in this study. Each participant was assigned to drive in both scenarios that the
Ergonomic seat was installed on original seat and the original seat only. To prevent order bias, the sequence of the scenarios was
randomly tested. The research instruments included: 1) General questionnaire; 2) Whole-Body Vibration measuring instrument;
3) Rapid Upper Limb Assessment (RULA); 4) Satisfaction questionnaire toward the Ergonomics seat. Descriptive data are
presented by mean, standard deviation. Paired T-test was performed to compare the RULA scores between using and not using the
Ergonomic seat, and Wilcoxon Signed- ranks test was used to compare the Whole-Body Vibration between using and not using
the Ergonomic seat. The results showed that all participants were male, the average age was 48 years, average work experience
was 13.20 years, average work duration was 6.20 hours per day. The results also demonstrated that whole-body vibration (Aw)
(in all axis X, Y and Z) and the daily vibration exposure (A8) while using the Ergonomic seat and not using the Ergonomic seat
were not significantly different. In addition, the RULA scores while using the Ergonomic seat were significantly decreased when
compared with not using the Ergonomic seat (p < 0.05). The tractor drivers cited satisfaction on the Ergonomic seat at medium
level. From this study, the results clearly indicated that the Ergonomic seat can reduce the awkward postures. It could be suggested

that tractor drivers should use the Ergonomic seat to prevent ergonomic risk factors.

Keywords: Ergonomic seat, Work-related musculoskeletal disorder (WMSDs), Whole-Body vibration, Rapid Upper limb

assessment (RULA), tractor driver
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Development and efficiency of QSPill for smoking cessation
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Abstract

The Quit Smoking Pill: QSPill project aimed to develop and manufacture a low-calorie version of QSPill, along with
its packaging. The effectiveness of QSPill in reducing the number of cigarettes smoked, as well as CO, / CO and
Carboxyhemoglobin-COHDb levels among smokers, was also tested. QSPill successfully passed standardized quality control tests
in the form of compressed tablets. These tests included evaluating weight variation, thickness, hardness, grain diameter, microbial
limits, and stability under accelerated conditions. It was observed that the pill had a high moisture absorption rate. The packaging
employed a blister pack, which was then stacked in an aluminum foil bag. An analytical method using the HPLC technique was
used to determine the nitrate content, and it passed the method validation. The HPLC system was contained the concentration range
of 1.06 — 5.31 pg/mL. The linear equation obtained was y = 37.2650x + 5.5105, with a high linear regression coefficient
(r*) of 0.9999. No sudden adverse reactions were reported, and the pill was effective in reducing the levels of CO,/CO and/or
COHD, as indicated by statistically significant differences before and after usage (p<0.001). However, there were no significant
differences in effectiveness observed between QSPill and the placebo (p>0.05). The low-calorie QSPill proved to be effective in
reducing smoking and is suitable for individuals who wish to quit smoking on their own while being concerned about the health
issues associated with sugar consumption in general products. To make the product affordable, pricing should be set at a reasonable
level, with a focus on retail distribution through convenience stores, pharmacies, and clinics that offer smoking cessation counseling

services. Additionally, offering free counseling services alongside product distribution and promoting them through online channels
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such as websites and Facebook can help create a network for disseminating information, involving hospitals, local authorities, and

various educational institutions.
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Effect of cannabis essential oil on pro-inflammatory cytokine production in the

lipopolysaccharide-induced inflammation of monocytic THP-1 cells
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Abstract

Cannabis (Cannabis sativa L.) is well-known for its recreational and medical applications. It contains more than
500 chemical components, including cannabinoids, terpenoids, flavonoids, and others. Cannabis essential oil (CEO)
consists mainly of monoterpenes and sesquiterpenes. Recently, several studies have focused on CEOs due to their therapeutic
effects. The aim of this study was to investigate the inhibitory effects of CEO on pro-inflammatory cytokines production on
the lipopolysaccharide (LPS)-induced inflammatory response of monocytic THP-1 cells. The CEO used in this study
was extracted from cannabis inflorescences supplied by the Highland Research and Development Institution ( The CEO extraction
process is not mentioned in the abstract, since they are undergoing for petty patent registration.) . The effects of CEO on the production
of three pro-inflammatory cytokine levels i.e. tumor necrosis factor-alpha (TNF-Q0), interleukin—lB (IL-1 B), and interleukin-6
(IL-6) of were studied. The THP-1 cells were stimulated with LPS for 6 hours and subsequently treated with CEO (20
Lg/mL) or dexamethasone (100 [lg/mL) for 6 hours. Finally, the levels of TNF-QX, IL—IB, and IL-6 were measured
using an ELISA assay. The results showed that CEO significantly reduced the levels of TNF-Q, TL—IB, and IL-6, indicating its
promising potential as an inhibitor of pro-inflammatory cytokines when compared to the control group (p < 0.05). The percentages
of inhibition of TNF-Q(, IL-1 B, and IL-6 when compared to the control were 50.06+1.81, 17.54+3.70, and 59.61+7.58,

respectively.

Keywords: cannabis essential oils, pro-inflammatory cytokine, tumour necrosis factor-alpha, interleukin—lB, interleukin-6
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Evaluation of the anti-inflammatory activity and quality assessment of a topical

ointment containing cannabis extract
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Abstract
Cannabis sativa L. is used in Thai traditional medicine and was recently legalized for medical purposes. A topical paste
remedy for haemorrhoid and skin diseases containing powder of cannabis leaves and turmeric rhizomes in cottonseed oil has been developed
as an ointment preparation to improve patient compliance. Thus, we aimed to evaluate the quality in term of the levels of bioactive markers
and their stability as well as to test the anti-inflammatory activity of the newly formulated ointment and its ingredients.
The ointment including cannabis leaf ethanolic extract (CL), turmeric rhizome ethanolic extract (TM) and cottonseed oil (CO)
was used in this study. High Performance Liquid Chromatography (HPLC) methods for determination of the bioactive markers

including cannabinoids and curcuminoids in the extracts and ointment were developed and validated. Each component and the mixture
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of all ingredients of the topical ointment developed (MI) (25 pg/mL) were evaluated for nitric oxide (NO) production on

lipopolysaccharide-stimulated macrophage cells (RAW 264.7). The results demonstrated the accuracy and precision of

a

the HPLC methods for cannabinoid and curcuminoid determination. All samples significantly inhibited NO production of
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which TM exhibited the strongest activity. Our findings highlight that the formulated topical ointment showed satisfactory stability

and in vitro anti-inflammatory effect via inhibition of NO production.

Keywords: cannabinoids, curcuminoids, quality control, topical ointment, traditional remedy
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Screening for antioxidant activity in Thai berries
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Abstract

Berries are among the healthiest fruits which contain a range of chemical compounds responsible for antioxidant, anti-
inflammatory, antimicrobial, and health-promoting properties. Berries mostly contained anthocyanins and phenolic compounds that
act as free radical scavengers and reduce oxidative stress. From these properties, berries may be an alternative remedy for health
products. The objective of this research was to quantify total anthocyanin content (TAC), total phenolic content (TPC) and
antioxidant activities of Thai berries including mulberry (Morus alba L.), mamao (Antidesma ghaesembilla Gaertn.) and ma-kiang
(Syzygium nervosum A. Cunn. ex DC.), which cultivated in the North and North-East of Thailand. Three selected fresh berry
fruits in ripe states, having red to purple color, were collected, extracted with water and investiged for TAC, TPC and antioxidant
activities using DPPH, ABTS and FRAP assays. Results demonstrated that the highest antioxidant activities measured by the 3
assays were found in mulberry extract with IC,, value of 20-60 pg/mL, which was associated with the highest phenolic
(38.79+3.53 mg GAE/g) and anthocyanin (7.14+0.04 mg C3GE/g) contents. Meanwhile, ma-kiang and mamao extracts
showed lower TAC, TPC and antioxidant activities than mulberry. The extraction conditions are not mentioned in the abstract,
since they are undergoing for petty patent registration. This indicates that anthocyanins and phenolic compounds are the major
contributors to the antioxidant properties of the berries extracts. Thai berries can be an excellent source of natural antioxidants for

food and health products.

Keywords: Morus alba L., Antidesma ghaesembilla Gaertn., Syzygium nervosum A.Cunn. ex DC., antioxidant activity, anthocyanins.
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The antioxidant activities of the Kratom leaf extract from various regions

in Thailand
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Abstract

Mitragyna speciosa (Korth.) Havil. (Rubiaceae) or Kratom is normally found in Southeast Asia and also in Thailand.
The major compound of this plant is an indole alkaloid named mitragynine, which binds to u-opioid receptor and leads to
psychoactive effect. However, Kratom leaf extracts have been reported for various bioactivities such as anti-inflammatory,
anti-oxidant and anti-lipolysis activities. The aim of this study is to investigate the chemical constituents and antioxidant activities
of Kratom leaf extracts from different areas of Thailand. Six different Kratom leaves were collected from five provinces in Thailand
consisted of Phra Nakhon Si Ayutthaya (AYA), Nan(NAN), Nakhon Si Thammarat-1 (NRT-1), Nakhon Si Thammarat-2
(NRT-2), Krabi (KBI) and Surat Thani (SNI). The collected Kratom samples were dried at 50 °C by oven, blended to be fine
powder and extracted with 95%ethanol. Mitragynine content in the extracts was analysed by isocratic elution (mobile phase 25:75),
antioxidant activities were evaluated using DPPH, ABTS and FRAP assays and the amount of total phenolic content was also
estimated. The highest mitragynine content was found in the extracts from AYA (4.60+0.02%w/w) and followed by NRT-2
(3.65+0.15%w/w), KBI (3.19+0.24%w/w), SNI (2.61+0.09%w/w), NRT-1 (2.42+0.02%w/w) and NAN
(2.00+0.02%w/w). Significant variations were observed in the antioxidant activities and total phenolic content among the selected
Kratom leaf extracts. Interestingly, the extracts from SNI and KBI demonstrated the highest antioxidant activities in the selected
methods, despite not having the highest mitragynine content. However, these activities correlated with the total phenolic content,
indicating that phenolic compounds play a significant role in the antioxidant properties of this plant. The finding can provide

guidance for selecting a suitable source of Kratom leaf material for further study.

Keywords: Kratom, Mitragyna speciosa, mitragynine, antioxidant, Thailand
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Vacuum blood collection tubes validation and verification for glucose and biochemical

testing
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Abstract

A clinical laboratory is a laboratory where tests are done on clinical specimens to get information about a patient’s health
as pertaining to the diagnosis, treatment, and prevention of disease. Blood collection tubes (BCTs) are used in vitro as diagnostic
medical devices an important utensil in clinical laboratory testing. This study aims to validate and verify the BCT, heparin plus
anti-glycolysis, manufactured in Thailand according to ISO 13485. Two BCT batches were tested in a reference laboratory of five
hospitals for physical characteristics, blood volume accuracy, and clinical evaluation for glucose and 18 biochemical tests according
to ISO 6710 and CLSI GP34-A. The Johns Hopkins Hospital Laboratory Acceptability Thresholds (JHH) were used as decision
criteria for the acceptability of BCT in clinical use. This study did not find a BCT leak. The discrepancy between the volume
indicated on the tube label and the amount of blood volume that could be aspirated by vacuum was less than 10%. The plasma
glucose concentration in the BCT was not statistically significantly different (p > 0.05) from that in the reference tubes. After 8
hours of blood collection, glucose concentration decreased by 7.6%. Comparison of mean differences of 15 biochemical substances,
hemoglobin Alc, TSH, and PSA between the BCT and the reference tube did not exceed the clinical criteria of JHH when samples
were measured within 2 hours of blood collection. The BCT can be used to collect blood for glucose and 18 biochemical test, and

especially maintaining glucose for at least 8 hours after blood collection.

Keywords: Clinical laboratory testing, Blood preservation, Plasma glucose concentration, Heparin plus anti-glycolysis tube,

additives of vacuum collecting tube
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Investigation of ARID1B protein expression in Renal cell carcinoma tissue of Thai

people by Immunohistochemistry
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Abstract

AT-rich interactive domain 1B (ARID1B) is a constituent of the SWI/ SNF chromatin remodeling complexes, which
play a critical role in cancer gene expression regulation and tumor suppressor function. The specific mutations in the ARID1B gene
have been identified in certain cancer types. Nevertheless, the protein expression pattern of ARID1B in Thai renal cell carcinoma
(RCC) tissues, accounting for a substantial proportion (90% ) of kidney cancer cases, remains unexplored. The present study
aimed to investigate the alterations in ARID1B protein expression by comparing its levels between cancerous and adjacent non-
cancerous regions. ARID1B protein expression was detected in five RCC specimens by immunohistochemistry. Subsequently, the
acquired images were quantitatively analyzed using the ImagelJ Fiji version 1.53, and statistical analysis was conducted employing
the unpaired t- test within GraphPad Prism 9. The results revealed a significant downregulation of ARID1B protein expression in
the cancerous areas (3.553+2.62%) as compared to the adjacent non-cancerous regions (10.642+4.54%) (p<0.05). Therefore,
A preliminary study of ARID1B protein expression in RCC tissues may be useful for the further study of the novel prognostic

marker for RCC diagnosis.

Keywords: renal cell carcinoma, ARID1B protein, Prognostic marker, SWI/SNF chromatin remodeling complex

4
9

NININATAIFININ

a

v
q

N
l



¥
o

USAITINBUALUIANTIN AS9T 19 “Research and Innovation: Wisdom for Entrepreneurial Society and Internationalization”

QUi

aUANII ainsnanasn trimethoprim/sulfamethoxazole Tuda Stenotrophomonas

PRy o = o Pal o o ' aa
maltophilia ‘nﬂammu?a“tiwwmt’l?lmumt’lwuqn Ltﬂﬂlﬂﬁﬂﬂ(ﬁl’;’é}ﬂNﬂNﬂﬂi&ﬂii&

Usznealng

yoeLiesh uwsvnsny', sunsol nesge’, Asnaas guillen’, wegnsel seaiiiia’

a v L4

L 3 v @ a a a A g
gaNanyal masamasd’, 53ude And”, gnasan anddna’

a o q

, DTS FNATE’, MW aLaasu’

%4 o= L L Qo’ 4 = = % = = W Qu' *
il NAUANR', Sadnn Tananl’ way sl 555uNNA"
Emerging resistance to trimethoprim/sulfamethoxazole in multidrug-resistant

Stenotrophomonas maltophilia clinical isolates collected from Thailand

Boonyakiat Jenpromrak', Thanaporn Thongsuk', Siraphatsorn Sukneam', Jadsadaporn Redkimned',
Udomluk Leungtongkam', Thawatchai Kitti®, Sutthirat Sitthisak', Aunchalee Thanwisai',

Supaporn Lamlertthon', Kannipa Tasanapak', Rattiya Cheewapat' and Rapee Thummeepukl*

'mednyaininguwasUsining ausInenmansmsunng ananendeuisens Wuglan 65000
Zanuzunngaziuasn Inenaudase FHaee 57000

"Department of microbiology and parasitology, Faculty of Medical Science, Naresuan University, Phisanulok, 65000
®Faculty of Oriental Medicine, Chiangrai College, Chiangrai, 57000

*Corresponding author. E-mail: rapeet@nu.ac.th

unAnta

a o

Stenotrophomonas maltophilia \uwilsluiBauvefiGasimadaginlviemsdaeludihenihsumssnmly

o

g
&

Tsawenuna MmsAnaTaili

[ s =2

agUszanAliladnmsUuuumstaeimugadwuasBuiiedadlunuaiie S. malophilia fuenld
Y a al J S =S v =S =) a

nngthennlsmenandegiiludsznalng szuintln.a. 2564-2565 Nnmsssyatiidiemmesaunmsiiaiivazinaiia

PCR WU@8 S. maltophilia "avne 37 lalsan Fudediuluguanldnndedniihesiioannzionaz 92 uazidoniasas 8

24 ' & v a X o v & v = Vv =~ o
%QIﬂﬂajuNWﬂLﬂuQﬂjﬂa"lﬂwaaﬂu’]a%ﬂjﬂwuﬂsﬂﬂaz 49 LLasdU )I889s 51 mﬂm’iﬂm:ﬂgﬂLLUUﬂjﬂuljﬂamﬁu@aﬂwwuE)Gl’ﬂ

4
q

AN5ABAB8 Imipenem Meropenem Wa Ceftazidime 38882 73 46 WAY 38 MUEIAU UBNMNUUIINULTBNINISABADEN

trimethoprim/sulfamethoxazole (SXT) Jagar 8 wazwusUuuumsdeenimuganiaannuiosas 16 MIANNANNYNYLIEY

a

o
o

Aeenwuiuiiiiedasnunsaesngumsunuaudlug iy bla, waz bla, So8ar 73 uar 32 MUMAU wazBud

v
q

=
c
S
=
G
e
S
1]
c
o
c
bou)
=
c
-2
(9
<

N
l



mailto:rapeet@nu.ac.th

¥
o

USAITINEUAZUINNTIN ANT 19 “Research and Innovation: Wisdom for Entrepreneurial Society and Internationalization”

NENTRNAUMIABNYUABU ) 18U aac(67)Iz Smqnr wdz smeD 3088z 3 5 Uz 3 MUMOU UBNNNUUTINMIFNGBNINEE
NUgNnagu bla,, uaz bla,, tNodAnwIEIAUALEUzaEUGINGII WUAT sequence similarity Uszanmiasas 99-100 AuLke
wasylugiudays GenBank nuamsdnmassiludasliiiunnugnueasa S. malophitia iinifeansiazaluszuy
madumela waidanmsaedemnguasuniumdudilvguazduiusiumsnsianuiiv bla, uaz bla,, uenINUUEIWY
@a ¢ E 4 g o A9 v o a & a & & v a
gudnisaimstedasn SXT sulluendragnldlumssnwlsafaidasiialiuazwunisfaediugadnraiszuiuges

s

S. maltophilia ehewugnusnlanngiheludsznalng

AdIARY: Stenotrophomonas maltophilia M3ADLNEIUYATW HUABENMUTITN

Abstract

Stenotrophomonas maltophilia is one of important pathogenic bacteria that can cause hospital-acquired infections. This work
aimed to study antimicrobial resistance patterns and related genes in S. maltophilia clinical isolates obtained from Thai tertiary
referral hospitals between 2021 - 2022. Species identifications by biochemical characteristics and PCR-based detection revealed
that 37 S. maltophilia isolates were found. Most S. maltophilia were isolated from sputum samples (92%) and patients admitted
to the intensive care unit (49%) and other wards (519%). Antimicrobial susceptibility testing demonstrated high resistance rate of
Imipenem (73%), Meropenem (46%) and Ceftazidime (38%). Moreover, emergence of resistance to
trimethoprim/sulfamethoxazole (SXT) (8%) and multidrug resistance (MDR) (169%) were detected. The most prevalent genes
involved in carbapenems resistance included bla,, (73%) and bla,, (32%). While other resistance genes like aac(6’) Iz (3%),
Smqnr(5%), and smeD (3%) were also found. In addition, a representative isolate carried both bla,, and bla,, was selected to
analyze DNA sequences. The sequence similarity of studied bla,, and bla,, to reference strains deposited in the GenBank were
ranged from 99 - 100%. In conclusion, this study revealed the prevalence of S. maltophilia infection in respiratory system and
high incidenc rate of carbapenems resistance associated with the presence of bla, , and bla, ,. Moreover, we also found resistance to
SXT, recognized as the drug-of-choice in S. maltophilia infections, and MDR in S. maltophilia clinical isolates obtained from

Thailand.

Keywords: Stenotrophomonas maltophilia, Antimicrobial resistance, Antimicrobial resistance genes
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Abstract

The purposes of this research were 1) to design and develop a smart decision-making system for recommending
beauticians that meet the needs of customers, beauty salon clients, and service providers. The system was named “Beauty Care
SPA & SALON” and 2) evaluating satisfaction and efficiency in using the Beauty Care SPA & SALON system from service clients
who have used beauty salon services and service providers or beauty entrepreneurs. The system has been developed with Responsive
Web Design, PHP language, database management with MySQL and developed in the form of Al with the principles of Decision
Support System (DSS) in recommendation and selection of salons or beauticians to satisfy the needs of users as much as possible.
The factors used in the smart decision-making system consist of 6 factors which are 1. type of beauty technician 2. delivery or
shop 3. time required by the customer 4. service price 5. skill level of the beauticians and 6. customer review scores. In addition,
the satisfaction and efficiency in using the system were evaluated from the sample group of 100 people aged 20-60 in Phitsanulok
by descriptive statistics, mean ()_(), and standard deviation (S.D.). The results of system design and development found that the
system supports operation via mobile smartphones, can display on all devices system, and facilitate the use of services that meet
the needs of users and is a way to increase income for beauticians and can apply this smart system to other applications as well.
Evaluation results from users found that the efficiency of the system is high level, which has an average of 4.30, and the satisfaction

of the system users is high level, with an average of 4.21.

Keywords: Application, smart system, beautician, system evaluation, smartphone
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Abstract

Challenges in the early 21" century, ranging from the 2020s and forthcoming decades, attribute to the pivotal roles of
Gen Z in driving society forward. This research paper aims to investigate how Gen Z responds to inevitable changes in the 21
century. The study is a survey research work where the 155 of target population and sample was undergraduate students at
Naresuan University who enrolled in the course 001233 in the first semester of the academic year 2021. To investigate their
interests in sustainable development, the subjects were asked to complete an on-line self-assessment survey. The data were analyzed
using Microsoft Excel, a spreadsheet software for Windows. The findings of the study show that the survey respondents were
between 22 - 24 years old, the majority of the subjects were first-year female students. The results exhibit that they had a habit
of keeping themselves up to date on information and news on a daily basis. The most followed types of news were politics,
government and entertainment, respectively. It also reveals that the top 3 challenges that raised concerns for them in living in the
21" century were 1) educational challenges, 2) inequality and equity challenges, and 3) political and governance challenges. And
also have an opinion that the importance of attentiveness and follow-up on information and knowledge on educational challenges
and inequality in society. The target group suggests key mechanisms that would help alleviate difficulties in the 21" century, namely
1) reduced inequality in society, 2) unrestricted rights and liberties of the people, and 3) increased participatory roles of people to

engage in as many social issues as possible, as well as the morality and ethics of people in society.

Keywords: point of view, challenges in the 21" century, Gen Z
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Abstract

The objectives of this research is to survey study undergraduate students’ opinions towards factors upon knowledge,
skills and characteristics, which subsequently result in their employability. The populations were Naresuan University students
enrolled in the course Philosophy of Life for Sufficient Living (001231) in the 1" semester of the academic year 2022, totaling
370 people, with a sample of 273 people derived from purposive sampling. Data collection tools include surveys in the online
teaching system. Statistics used in data analysis were percentage or percent and standard deviation (S.D.). The findings that the
factor knowledge and skills most crucial factor affecting career opportunities after graduation of undergraduate degree 1) having
knowledge and skills of foreign languages is the most crucial factor affecting career opportunities 2) having knowledge and skills
of computer literacy and 3) having knowledge and skills of research. Moreover, they have also an opinion that the ability
1) to work under pressure, 2) to be able to adapt to a working society and 3) to be punctual are desirable characteristics responsible
for getting jobs. The result of this study can serve as a guideline for improvement of learning process that places emphases on

students’ engagement towards knowledge, skills, and desirable characteristics for subsequent careers.

Keywords: factor, career opportunities, undergraduate students
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Abstract

This research article aims to examine four literary works including, two A tfhakathd - Afthakathd Vidhura Jataka
and Atthakathél Mahélsupina J étaka, along with two literary compositions that incorporate content from J Ataka. These include
the Klong Réjavasati, Klon Phutthathamnai Khwamfan Phrachao Pasenthikosala by comparing the literary concepts. The study found that
Atthakathd Vidhura JAtaka presented the central concept of “Truth and Wisdom,” while A tfhakathd Mah@supina JAtaka
put forth the main idea of “Punishment of sacrifice,” which contrasted with the Buddhist philosophy. Both JAtaka works emphasized
the role of the Bodhisattva/Buddha in answering questions and expressing the essence of philosophy. On the other hand, the creation
of literary works incorporating content from the two J Ataka stories introduced a distinct concept. Klong RE-ljavasati, for instance,
highlighted the notion of ”Réjavasati Dharma,” which served as a guiding principle for bureaucrats, emphasizing conduct that promoted
effective governance and benefited the administration of the country. Consequently, this concept was utilized in the creation of literary
teachings on various subjects, textbooks, and numerous crucial legal regulations. Through Klon Phutthathamnai Khwamfan Phrachao
Pasenthikosala, the idea of "Human's wickedness” was presented as a means to serve as a reminder and critique of societal shortcomings.
It appears that there was an influence on the beliefs of the royal court or the utilization of Buddhist predictions as a tool for political
criticism. The findings demonstrated the significance of JAtaka in relation to the creation of Thai literature and the establishment

of social organization.

Keywords: Vidhura J étaka, Mahésupina Jataka, Klong Rajasawasti, Klon Phutthathamnai Khwamfan Phrachao Pasenthikosala,

Social organization
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Abstract

Of vital goals, marketing objectives are to help an enterprise communicate with customers about details of its goods and
services for commercial purposes. Formerly, a professional marketer might get hired for business achievement. Marketing expenses
are high-priced. Thanks to digital disruption, it now facilitates conversation more quickly and conveniently via social media. Some
enterprise has created their websites so that they would be optimized by Google (aka. Search Engine Optimization (SEO)). Digital
marketing challenges businesses and laws as analog marketing concepts and their principles may pose problems in the digital age.
This study points out (1) what SEO is; (2) why the SEO is critical importance to doing business in the digital age; (3) Storing
and exploiting data in the case of small and medium-sized enterprises (SMEs) are subject to Thai-related laws (4) although
getting a freelance marketer reduces operational costs of business, it may sometimes pose a legal risk to Thai employment
regulations ; (5) there are such legal requirements for design website process as (5.1) Contract enforcement; (5.2) Trademark
law, (5.3) Antitrust law, (5.4) Copyright law, (5.5) Labour laws, (5.6) Personal Data Protection Act; and finally (6) Analysis
and synthesis of international rulings where a search engine website are either a winner or a loser thereof will be considered as a

handbook for engaging SMEs with digital marketing in the age of Industry 4.0.

Keywords: SEO, Digital market, Bussiness development
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Abstract

Skin whitening has been a popular cosmetic trend, especially in Southeast Asia, where fair skin is often associated with
beauty and cultural standards. Melanogenesis, the process of melanin production in the skin, plays a vital role in determining skin
color. Overproduction and uneven distribution result in hyperpigmentation, which is a prevalent issue among people desiring fair skin.
Extracts from natural products have received a lot of interest as viable alternatives to traditional chemicals due to their perceived
safety and efficacy. Mulberry crude extract (MCE) from white mulberry (Morus alba L.), which root, bark, and leaves have shown
potential as natural melanogenesis inhibitors, However, the extract from ripe fruits has limited studies on its anti-melanogenesis
properties. In this study, we investigated the inhibitory effect of crude extract as a natural anti-melanogenesis agent from ripe
mulberry fruits on melanogenesis in B16F10 cells with the melanin distribution patterns due to the treatment. The goal is to explore
its efficacy in both measurement in biochemical assays related to activity of key enzyme, tyrosinase in melanogenesis pathway and
phenotypic character of melanin distribution. The cell viability (MTT assay ), tyrosinase activity assay, melanin content assay, and
cellular morphology (Masson Fontana staining) were used to evaluate key characteristics. Our results found that MCE significantly inhibited
melanogenesis in B16F10 cells by decreasing tyrosinase activity, which resulted in lower melanin synthesis with dose-dependent manner.
Furthermore, the extract caused morphological alterations in the cells, indicating that melanogenesis -related cellular pathways

were modulated. These findings highlight MCE's potential as a natural option for suppressing melanogenesis and boosting skin whitening.

Keywords: White mulberry (Morus alba L.), Crude extract, Melanogenesis, Skin whitening
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Introduction

Melanogenesis is the process of melanin pigment production, determining skin color, and providing
defensive function. It can be triggered by various factors in the epidermis, including biological, chemical, and
physical activity. Hyperpigmentation, or excessive melanin production, contributes to unpleasant skin problems
such as freckles, dark patches, and melasma (Kim et al., 2022). Various anti-melanogenic agents are available,
including hydroquinone, kojic acid, arbutin, ascorbic acid, and azelaic acid. However, these inhibitors still cause
additional effects such as mutagenicity, cytotoxicity, and irritation (Smit et al., 2009). The growing appeal of
fair skin in Thailand and other Asian countries has increased demand for whitening products. In consequence,
there is an increasing need for effective and safe solutions to these difficulties (Pollock et al.,2021).

White mulberry (Morus alba L.) is widely cultured in tropical areas and is primarily farmed in northern
Thailand. Mulberry is well-known for its antioxidant, anti-inflammatory, and anti-melanogenic qualities.
Resveratrol, which suppresses tyrosinase activity and melanin formation, is the main component responsible for
its anti-melanogenic properties (Jan et al., 2021). Mulberry leaves and roots have been widely researched for
their anti-melanogenic effects, with encouraging findings in preventing melanin synthesis and reducing
hyperpigmentation (Chaita et al., 2017; Li et al., 2018; Wang et al.,2014). Despite being high in compounds,
mulberry fruits are often considered to be less efficient for skin whitening than other parts of the mulberry tree
(Chan et al.,2016). This is primarily due to their common usage as dietary ingredients in supplements and
beverages, known for their antioxidant properties.

In conclusion, this study hypothesized that ripe mulberry crude extract (MCE) would exert a significant
inhibitory effect on melanogenesis in B16F10 cells. Objectives included evaluating the effect of MCE on
tyrosinase activity and melanin content and investigating morphological changes in treated cells. The findings contribute
to understanding the potential of MCE in inhibiting melanogenesis and its application in interventions for

hyperpigmentation and skin whitening.
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Materials and Methods

Source of Mulberry fruit

White mulberry fruit, cultivars Chiang Mai were freshly harvested at the Royal-initiated highland
agricultural development Phupayak station (Chalermprakiat district, Nan province ), one branch of the Queen Sirikit
Department of Sericulture (Bangkok, Thailand). The ripe fruite with blackish hue tone were selected and
carefully arranged in ventilated paper boxes without covering them in order to retain the fruits’ natural texture,
and they were transported overnight at 4°C in the vehicle’s cool room to the venue of laboratory in Department
of Pathobiology, Faculty of Science, Mahidol University. They were cleaned and frozen at —20°C. Then they

were freeze-dried overnight (Freeze Dryer: Supermodulyo-230, Thermo) and stored at -80°C until use.

Mulberry crude extraction

The extraction of ripe mulberry fruit was modified (Bae and Suh, 2007). 500 g of freeze-dried ripe
mulberries were mixed, dissolved with a solvent mixture of EtOH/water/acetic acid (50/49.5/0.5, v/v/v)
(Boeing et al., 2014) and blended 30 s. The mixture was incubated at 25°C, 100 rpm for 4 h, followed by
centrifugation to remove residue. Supernatants were filtered, freeze-dried overnight, and stored at -80°C. For cellular
culture, the extract was dissolved in Ultrapure Water (type I) and filtered with 0.45 um polytetrafluoroethylene

(PTFE) filter nylon before being used in the experiment.

Cell culture

B16F10 mouse melanoma cells were obtained from ATCC Number CRL-6475TM, VA, USA, and
cultured in low glucose Dulbecco’s modified eagle medium (DMEM) containing 10% heat-inactivated fetal
bovine serum, penicillin (100 U/ml), streptomycin (100 mg/ml), and NaHCO, (3.7 mg/ml) at 37°C and

5% CO, (Rodboon et al., 2020).

Cell viability by 3-(4,5-Dimethyl-2-yl)-2,5-Diphenyltetrazolium Bromide (MTT) Assay
MTT test was applied to determine the cellular viability according to treatment of the fruit extract

(Rodnboon et al., 2020). Various doses of MCE from low to high were incubated for 24 h compared to no treatment.
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MTT stock solution was added to the cells and cultured for 3 h, resulting in intensity of the purple formazan
crystals. Viable cells were detected at 405 nm using an automate microplate reader (Tecan Spark 10M,

Switzerland). The data is reported as a percentage compared to untreated cells (100%).

Cellular tyrosinase activity by mushroom tyrosinase activity assay

The mushroom tyrosinase was examined with modifications according to (Rodboon et al., 2020).
50 pl of MCE concentrations between 2, 4, 6, 8, and 10 mg/ml were mixed with 100 pl of phosphate
buffer (0.1M, pH6.8) and 50 ul of mushroom tyrosinase were added and incubated at room temperature for
10 min in 96 well plates. The mixture was then mixed with 20 ul of 1 mM 3,4 -dihydroxyphenylalanine (L-DOPA)
and incubated at 25°C for 15-min. Dopachrome absorbance at 492 nm was measured using an automate
microplate reader (Tecan Spark 10M, Switzerland). The results were expressed as a percentage of mushroom

tyrosinase activity.

Cellular melanin content by melanin content assay

The melanin content of B16F10 cells was determined using absorption spectroscopy in accordance with
published techniques (Chung et al., 2019) and (Rodboon et al., 2020). Cells were sown in 6-well plates and
treated to various doses of MCE at 2, 4, 6, 8, 10 mg/ml for 24 h. After washing with PBS, cells were lysed
with 1 N NaOH and 10% DMSO. The lysates were boiled, and the clear-yellow liquid was collected and
centrifuged. The supernatant was transferred to a microtube, and the absorbance at 405 nm was measured by
automatic microplate reader (Tecan Spark 10M, Switzerland). Melanin content was measured as a percentage

of untreated cells, with 2.5 mM HQ serving as a positive control. The experiment was carried out in triplicate.

Cellular morphology by Masson Fontana staining
Melanin production can result in morphological changes in B16F10 cells. To examine general morphology

and detect melanin distribution, Masson Fontana staining were used. The protocol was modified from a
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prior study that used to observe melanin containing B16F10 cells (Rodboon et al., 2015). The treatment of MCE

at 5 and 10 mg/ml cells were rehydrated with dechlorinated water after being fixed in 100% cool methanol for
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5 min and following the manufacturer’s instructions in Masson Fontana Stain Kit (Bio-Optica, Italy). Slides were

mounted in glycerol and recorded the photomicrographs at 4X, 10X, and 40X.

Statistical analysis
To show all the data, the triple replicates of data set were averaged with standard deviation (SD).
The student t-test was performed comparison of the individual treatments including the positive control to

the control (untreated cells). p < 0.05 was used to denote statistical significance.

Results
The ripe mulberry fruit crude extract (MCE) would be represented in totally dark purple color of the fruits
compared to young fruits with red or white color. MCE would be tested and showed the results for cell viability
(figure 1), tyrosinase mushroom activity (figure 2A), intracellular melanin content (figure 2B) and melanin

distribution via phenotypic character of cells at 40x stained with Fontana Masson stain (figure 3).

The cytotoxicity effect of MCE on B16F10 cells

The cytotoxicity of MCE on B16F10 cells was studied, and the results were shown in a cell viability
bar graph. The graph showed that there was no significant difference between the treatment groups with MCE
at concentrations of 2, 4, 6, 8, and 10 mg/ml and the control group (untreated cells). The statistical analysis

found no significant p < 0.05 between the treatment and control groups.

Cell viability
150
Z'8 1001
=%
aw =
[ B
UT 2 4 6 8 10
MCE (mg/ml)
Figure 1 ~

Cytotoxicity of MCE using MTT assay at 24 after treatment at concentration 0-10 mg/ml. The cell viability was

a

remained constant in various concentrations with no significant change. Note: UT=untreated cell; MCE = ripe fruit mulberry extract.
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The inhibitory effect of MCE on tyrosinase activity and melanin content in B16F10 cells

Tyrosinase is essential in melanogenesis, and decreasing its activity is critical for reducing melanin
formation. To investigate the inhibitory effects of MCE on tyrosinase activity in B16F10 cells, mushroom
tyrosinase activity assay was conducted. The results shown in Figure 1A, the data shown in Figure 1A clearly
show that MCE has a considerable inhibitory effect on mushroom tyrosinase activity. MCE at 4 mg/ml resulted
in a significant reduction in tyrosinase activity to 0.0139 (p < 0.05). In addition, doses of 6, 8, and 10 mg/ml
showed a highly significant (<0.0001) decrease when compared to the untreated group.

The inhibitory effect of MCE on melanin content was assessed by a melanin content assay. The amount
of melanin was measured, and the percentage of melanin content was calculated and compared to the untreated
control group, which was set at 100%. The findings, as shown in Figure 1B, clearly show that MCE had
a strong inhibitory effect on melanin content in B16F10 cells. At a dosage of 4 mg/ml, the value dropped to
0.0092 (p < 0.05). At doses of 6 and 8 mg/ml, there was a slight decrease at 0.0003 and 0.0001,
respectively. Furthermore, at a dose of 10 mg/ml, the lowest melanin content was recorded, with a significant

drop (<0.0001) compared to the untreated group.
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Figure 2
(A) Mushroom tyrosinase activity and (B) intracellular melanin content in B16F10 cells at 24 after MCE treatment at
concentration 0-10 mg/ml. At the lowest concentration at 2 mg/ml MCE showed no significantly change from control untreated cell
while from 4 mg/ml MCE, MCE had suppressing effect on mushroom tyrosinase activity (A) and intracellular melanin content (B)
with dose-dependent manner. At the highest concentration 10 mg/ml MCE dominantly suppressed both parameters, in particular the

tyrosinase activity. Note: UT=untreated cell, MCE = ripe fruit mulberry extract; P<0.05=*, P<0.01=** and P<0.001=***

H
N



WSAITIVBUBLUINNTIN ATIT 19“Research and Innovation: Wisdom for Entrepreneurial Society and Internationalization”

Cellular morphology

Cell morphology was determined by Masson Fontana staining, which causes melanin to convert
ammoniacal silver nitrate to metallic silver, resulting in blackish deposits with a counterstain from nuclear fast
red to produce a pinkish-reddish background. The results found that MCE treatment caused visible alterations in
cell morphology. Dendritic extensions were reduced in MCE-treated cells, with a greater reduction at 10 mg/ml,
resulting in lower cellular communication and melanin production. MCE-treated cells had different melanin
distribution than the control group. MCE-treated cells showed a decrease in melanin distribution throughout the

cells, showing a low potential participation in controlling melanosome synthesis and transport.
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Figure 3

Melanin stains are Fontana-Masson (stains melanin black) A-D. Nucleus of B16F10 treated in MCE 5 and 10 mg/ml
(C and D respectively) were distinct nuclear envelope that is similar in (=) control (A) whist clump nucleus was observed in (+) control
or 2.5 mM HQ (B). B16F10 cell produced more melanin granules following more black cells were found. However, shapes of
melanin-contained cells treated with HQ were smaller than others in (-) control and MCE conditions. Overall, appearance of cells

treated with MCE in both concentrations had more closely to (-) control than HQ treatment which had rod shape of dendritic branch.
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Discussion

The ripe mulberry crude extract exhibited a significant inhibitory effect on melanogenesis in B16F10 cells
in a dose-dependent manner through tyrosinase pathway. Tyrosinase as the main enzyme in melanogenesis, catalyzes
the building block, tyrosine, at the upstream, to the final products, melanin, in the downstream (Wang et al., 2014).
Hence the measurement of tyrosinase activity and melanin content within the cells will basically be reflected
melanogenesis in melanin-producing cells, B16F10. The several parts of mulberry trees in the Morus species,
such as, leaves, twigs, bark, stems, and roots were investigated and reported about their richness in natural
bioactive compounds, particularly in phenolic groups (Chan et al.,2016). Particularly bioactives in their roots was
well-studied about their anti-tyrosinase activity, resulting in suppression of melanin production (Chaita et al., 2017;
Jan et al., 2021; Li et al., 2018; Park et., 2011; Snitmatjaro & Luanratana, 2008; Wang et al., 2014). Ripe
MCE from fruits therefore potentially have anti-tyrosinase properties, which is the primary enzyme involved in
the synthesis of melanin. This inhibition significantly reduced melanin synthesis and melanin distribution.

In cell viability measurement, although the cell viability remained constant at up to 10 mg/ml MCE
but at maximum dose of MCE gave the maximum hue compared to those in lower concentration with the gradient
appearance that would be faded due to less concentration. The higher concentration than 10 mg/ml MCE could
interfere the outcome, particularly in MTT assay that the formazan crystals as the final product were purple
solution which presented the similar shade of MCE solution. Hence the maximum of MCE was fixed at
dose 10 mg/ml to study in the experiment.

Next, in experiments of tyrosinase mushroom and intracellular melanin content measurement, the results
showed the lowest of mushroom tyrosinase activity that almost touched the bottom line (figure2A). And intracellular
melanin content also correlated directly with tyrosinase activity (figure2A-B). In particular, the cellular
phenotypic results revealed melanin control within the huge cell size at 10 mg/ml MCE while with less than that
at 5 mg/ml MCE, the half concentration started to be controlled, however, the dendritic shape were expressed

dominantly than at the maximum dose.
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Conclusions

In conclusion, the lowest concentration of MCE that is the most effectively suppressed melanogenesis
through tyrosinase pathway including presented with less dendritic character of cells as melanin-controlled
phenotypic shape is at 10 mg/ml. Our study found that ripe mulberry crude extract (MCE) significantly inhibits
melanogenesis in B16F10 cells. MCE inhibited tyrosinase activity and caused morphological alterations in cells,
showing its ability to decrease melanin pigmentation. These findings indicate MCE as a promising natural
approach for controlling melanin production and treating hyperpigmentation. This discovery contributes to
the development of safe and effective skin care products for skin whitening and hyperpigmentation. Further
research is needed to identify the active compounds in MCE and understand their mechanisms of action, enabling

the optimization of MCE for aesthetic and dermatological applications.
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Abstract

Terrestrial plants absorb CO, as organic compounds during photosynthesis, a C flux also known as gross primary
production (GPP) at the ecosystem level. However, carbon sinks must be increased, starting with proper land use management
which is an important part of reducing greenhouse gas emission. The purpose of this study was to assess the plant carbon storage
of the entire Huai Kra Siew sub-watershed from future land use change in 2041 by using the InVEST Carbon Storage model
associate with 5 simulation scenarios, namely, Land use trend scenario (SC1), Sugarcane market-based scenario (SC2),
Cassava market-based scenario (SC3), Sugarcane & Cassava market-based scenario (SC4), and Soil & Water conservation
scenario (SC5). The results showed that the SC5 scenario presented the largest amount of vegetation carbon storage rate of
8.031 Ton/Rai/Year, which was due to the increase in forests from the forest conservation policy under the SC5 scenario,
followed by the scenario SC1, SC2, and SC4, which stored the vegetation carbon rate of 7.782, 7.828 and 7.799 Ton/Rai
respectively. While the scenario SC3 showed the lowest rate of vegetation carbon storage (7.798 Ton/Rai) due to the increase
in cassava area, and the large area of deforestation. Such data set can be an important basis for planning to increase the area’s

potential for carbon storage of major ecosystems in the Huai Kra Siew sub-watershed.

Keywords: InVEST Carbon Storage, Vegetation carbon storage, Vegetation biomass
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Identification of fungi causing anthracnose disease from tropical fruits using internal
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Abstract
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Anthracnose is one of the serious diseases in ecomomic crops especially, tropical fruits causing low productivity and

walula

o
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quality. it is mainly caused by fungi in the genus Colletotrichum. in addition, there are several species of fungi in this genus that
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can infect specific and non-specific to plant species. Hence, this research aimed to identify fungi pathogenic in plants using Internal

Transcribed Spacer (ITS) sequences. The fruits of mango, guava, dragon fruit and banana showing disease scar from market around
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'g’ the Nareasuan University were collected and cultured using tissue transplant technique. The results showed that 11 fungal isolates
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were divided in to 3 groups according to morphological characteristics such as color of mycelium and shape of conidia. For ITS
sequences, the fungal samples were identified as 5 species: three species of Colletotrichum, namely C. musae, C. fructicola, and
C. asianum, as well as two other fungal genera, Fusarium incarnatum and Pestalotiopsis sydowiana. therefore, the molecular data

is effective in accurately and correctly identifying fungi.

Keywords: Anthracnose, Fungi, Tropical fruit
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Abstract

This research work focuses on the development of a system for measuring the internal resistance of batteries using a technique
that applies a stimulating current signal to the battery. The variation of the current magnitude can be achieved by adjusting both the
resistance value and the voltage applied as an input to the current supply circuit. The testing is conducted by comparing it with the
conventional method of measuring using an external resistor with a value close to the internal resistance to be measured, applied as
a load to the battery. The test results reveal that when a direct current is supplied to the battery, the voltage drop across the battery
increases linearly with the current magnitude used. It is also found that the internal resistance values of the battery obtained from
both methods, when analyzed, exhibit a difference of 15.15%. This indicates that the newly designed testing method does not
significantly differ from the conventional testing method. Therefore, testing batteries using the developed technique of measuring
internal resistance through the application of a stimulating current signal provides an alternative approach that is more convenient

than solely changing the resistance value in the conventional testing method.

Keywords: Battery, Direct Current, Internal Resistance, Operating Amplifier , Exciting Current
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Laboratory assessment of in situ stabilization of tetrachloroethene (PCE)

source zone using geopolymer.
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Abstract

Source zone of chlorinated organic solvents, especially as dense non-aqueous phase liquid (DNAPL) is a long-term source
of groundwater contamination.This research proposes an innovative in situ source zone isolation by using geopolymer solidified in
situ. Conceptually, geopolymer slurry is injected to encapsulate DNAPL source zone. Then, hot water circulation is performed to
solidify the encapsulated geopolymer slurry, decreasing the permeability of porous media surrounding the DNAPL. This will
decrease the groundwater flux into and out of the DNAPL source zone, which immediately stops the release of toxic contaminants
from the source zone. To obtain geopolymer, A120,*2Si0O, crystalline powder was synthesized by calcine solid-state reaction at
700°C for 2 hours. Al120,*28Si0, crystalline powder was mixed with NaOH and Na,SiO, solution catalysts at 1:2 ratio to obtain
ready-to-use. A 2-dimensional flow cell was used as a model for subsurface contaminated with tetrachloroethene (PCE) source
zone. Three types of sand: coarse sand (1.0-2.0 mm), medium sand (1.19-0.59 mm) and fine sand (0.3-0.6 mm) were packed
in the 2-D flow cell with the PCE source zone in the course lense. The water flow rate in the model is 0.19 centimeters per
minute. The geopolymer slurry was injected into the model by using heat from the water pipes inside the model (heated at 70°C
for 8 hours, where the internal heat was examined with an infrared camera). When the geopolymer was hardened, we observed
the flow diversion from the DNAPL source due to the increased density and decreased permeability of geopolymer-modified sand
in the flow cell. PCE flux was substantially declined.The result found PCE flux reduce form 5.92 mg/l to 1.72 mg/I.

The performance of the geopolymer reduced PCE for 71% of concentration.

Keyword: Geopolymer, Al,0,*2SiO, crystalline powder, In Situ Stabilization, In Situ Heat-Solidification
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Abstract

Currently, we are in the era of digital technology, where a large amount of data and information is being generated anew
every day. It can be easily collected, resulting in Big Data. As a result, various organizations have become increasingly interested
in data. The process of aggregating data into Big Data may lead to the occurrence of overlapping data. It is necessary to manage it
carefully. The technique of data grouping is used to identify and eliminate overlapping data points. The objective of this research
is to compare the efficiency of two clustering techniques: K-means and K-medoids. Data were simulations from conducted
multivariate normal distributions. The study consisted of 3 variables, with the sample size of 100 and 1,000 and the number of
groups was 2, 3, and 4. The overlapping percentages were 0% and 5%. A total of 1,000 iterations were performed for each
scenario. Two criteria were used to assess the efficiency of: grouping techniques’ efficiency: Root Mean Square Standard Deviations
(RMSSTD) and accuracy. The results showed that in cases when the data did not overlap, both techniques (K-means and K-
medoids) performed similarly in terms of accuracy. However, when considering RMSSTD, the K-medoids technique yielded lower
values in all scenarios. In cases when the data had a 5% overlapping the K-medoids technique produced the lowest RMSSTD and
higher accuracy as compared to the K-means technique in all scenarios. One common finding was that as the number of groups

increased, both techniques showed a decrease in grouping techniques.

Keywords: Overlapping Data, Cluster, K-means, K-medoids, Clustering Techniques
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Abstract

The purpose of this research was to study and compare 2 methods for parameter estimation in logistic regression model
using maximum likelihood method and modified score function in combination with technique by Random Under-Sampling,
Random Over-Sampling, and Synthetic Minority Over-sampling. The levels of unbalance for group 0 and group 1 are 90:10,
80:20, and 60:40. Sample is separated into 2 sets of Training and Validation with the ratio 70:30. The criteria used to compare
the efficiency are accuracy, sensitivity, specificity, and balanced accuracy. The study has shown that the Modified Score Function
using Synthetic Minority Over-sampling Technique is the most efficient at all levels of unbalance. For specificity, it was found
that the maximum likelihood method using 3 data sampling Techniques, can increase the efficiency of forecasting in majority class.

However, when the levels of unbalance is higher, the random over-sampling is the most efficient method.

Keywords: Logistic Regression, Unbalanced Data, Maximum Likelihood Method, Modified Score Function
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Abstract
The heterogeneous acid catalyst for bioester production from Sacha Inchi (Plukenetia volubilis L.) oil via
transesterification reaction was developed. The process starts from extracted natural oil reacts with methanol under acid solid
catalyst, when the molar ratio of oil: alcohol was 1:24 and reaction temperature is 80°C. The catalyst was prepared from paper
fiber, with several times carbonization at 700, 800 and 900 °C. and follow by sulfonation on charcoal for 18 h at 150 °C. The
carbonized catalyst at 800 °C and 5 h was high acid value more than the other. The chemical structure of bioester products were
analyzed by nuclear magnetic resonance spectroscopy (NMR) and fourier transform infrared spectroscopy (FT-IR).

The catalyst can be used more than 4 times. However, it was found that the amount of methyl ester was slightly decreased

Keywords: Carbonization, Sulfonation, Transesterification
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A10819 ‘o) (Hour) (mmol/g)

3 700 15 4.76

4 800 5 6.89

5 800 10 6.56
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9 900 15 2.83
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Abstract

The process of submitting an application to the 3D structures, setting up a debtor, and disbursement of annuities research
fund in present, Processed in the form of a document. It was both slow in execution and wasted a lot of resources. This research
aimed to develop the project management system of Naresuan University to support operations in 3 parts:
1. Submitting an application to the 3D structures 2. Setting up a debtor 3. Submitting an application for money delivery, giving a
receipt, and disbursement of annuities research fund via the online system instead of operating in the form of a document. And
compare usage in online and document formats to propose to the management to consider adapting instead of the process in the
form of documents. In a case study, the researcher developed the project management system according to System Development
Life Cycle (SDLC). Started the trial with pilot units of 3 faculties: Faculty of Science, Faculty of Agriculture, Natural Resources
and Environment, and Faculty of Engineering. The following results: 1) Submitting an application to the 3D structures from
previously requiring 1-2 days, reducing the average time to about 1-3 hours, and reducing the use of documents from 10-30
sheets to no documents needed. 2) Submitting an application to set up a debtor in 1-3 days, reducing the average time to about 1
day and reducing the use of documents from 20-50 sheets to no documents needed. 3) Submitting an application to money
delivery and disbursement of annuities research fund from the previous average of 23 days, the average duration was reduced to

about 15 days by using only approximately 3 pages. And the results of the satisfaction assessment in all 3 parts were very satisfied.

Keywords: The research project management system, Submitting an application to the 3D structures, Online setting a debtor,

Submitting an application for money delivery giving a receipt and disbursement of annuities research fund
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Abstract

Mango (Mangifera indica L. cv. ‘Nam Dok Mai’) is the most popular fruit all over the world but it often faces on anthracnose
disease caused by Colletotrichum sp. which affects to low yield and against export. Hence, the crude extracts from bitter gourd
(Momordica charantia L.) with alcohol solvents were prepared at 0 (Negative control), 50, 100, 500, 1000 ppm and
Carbendazim 0.015% (Positive control) were used to control the infection of anthracnose disease and store at 28°C for 5 days.
The efficacy of bitter gourd crude extracts on mango anthracnose inoculation on peel of mango in the level of laboratory, the result
showed that the efficacy of bitter gourd extract at the concentration of 500 ppm could control the disease 3rd and 5th at 54.51% and
43.31% respectively. Thus, this pointed that bitter gourd extract is one of the best choices to develop an edible coating on fruits

for replacing chemical treatment to obtain better quality before export or transportation.

Keywords: Mangifera indica cv. ‘Nam Dok Mai’, Momordica charantia L., Anthracnose disease, Extract, Colletotrichum sp.
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Abstract

Dirty panicle disease in rice caused reductions in both grain yield and quantity. Also, it can reduce the percentage of
seed gemination and the germination index in rice. The symptom of disease was a spot of brown, yellow, gray, or black color on
the seed coat, sometimes a scar. In addition, the disease expressed several symptoms depending on the growing area, and the disease
was caused by several fungi. The purpose of this study is to survey, collect samples for isolation, and identify dirty panicle disease
in rice growing in the experimental field of the Phrae rice research center by using agar planting method and an observation of the
fungus morphology under microscopy. The results showed that the fungus pathogens identified from infected rice samples showed
three species: 1) Curvularia lunata: the color of the fungus colony is glay and changes to black after fully growing; fluffy hyphae;
navy conidia stalk; and boat-shaped conidia, which contain 4 cells per spore. Two cells in the middle were large and showed a
heavy brown color, with no color in the head or tail of the cell. 2) Fusarium incarnatum: the color of the fungus colony is white
and changes to black after fully growing; the hyphae are fluffy; the macrospore has a curved shape; the head and tail are sharp; the
conidia spore contains 5-7 cells per spore. 3) Sarocladium oryzae: the color of the fungus colony has a mixing between orange
and white; the conidia stalk contains phialides, which have 3—-4 branches similar to the mouth of the vase; one branch produces

one spore; the spore has a cylindrical shape; it is a single cell with no wall; and the head and tail are rounded.

Key words: Rice dirty panicle disease, Oryza sativa, Curvularia lunata, Fusarium incarnatum, Sarocladium oryzae
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Abstract

This research article proposes the application of building information modeling technology in conjunction with the technique of
planning with a critical path method of large - scale project management to connect information and exchange between relevant agencies
including a large number of documents and must always be updated when the amendment during the project. This research objective
is to increase project management efficiency. Time control and cost of operations of steel structure, pipe, pressure, air conditioning
system and sanitation with the application of information systems and applications to be used to report real ~time project information
and use intelligent business software to prepare the desired report. By bringing the information that has been made in various fields
This research results can increase the efficiency of construction project management. From reducing the number of documents and
duplicate data of the details that are removed from the building information model due to being classified by the demand, such as
production, purchase, quality inspection, installation and planning from this research method can be linked to the project management
activities. In addition, data can be collected into the database system that can share information together between the agencies and
able to data analyze and create reports to know the project status. Time and cost to be used to summarize the performance of the decision
of the project management level, such as the increase - reduce the number of labor, time and cost effects from increased work - reduce

financial status during the project, etc.

Keywords: Construction Project Management, Building Information Modelling, Data Analytics, Critical Path Method, Cost Control
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Abstract

In the present, the symptoms of COVID-19 could be treated by taking Andrographis Paniculate capsules. Andrographis
paniculate has Andrographolide, there was important substances that have therapeutic effect. However, Andrographis Paniculate
capsules were purchased in the market. There were sometimes shortage and high prices. This research was to study the production
of dried Andrographis paniculate using a household oven. By comparing the costs incurred by production with 3 different oven
types and choosing the temperature that the oven can achieve without loss of important substances from the drying process. The
study found that the optimum time of convection oven, convection oven and oil free fryer at baking temperature 60 °C were 105,
31.667 and 16.667 min respectively. It was found that hot air oven had the lowest production cost and the highest cost—
effectiveness. The cost per tablet is 0.1 9 5 baht, the break-even point is 1,24 7 tablets, and the payback period was 17 days.

However, the average remaining Andrographolide was 5.14% wt.
Keywords: Drying Process, Andrographis paniculate, Cost, Payback Period
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