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Abstract

" The objectives of this research were to investigate RP and MPP indices of smallholder farms
operated under Sikhio Dairy Cooperative (SDC), Nakhon Ratchasima, Thailand. A cross-sectional study
of questionnaire and focus-group interviews were performed on 55 out of the 63 SDC farm owners to
analyze socio-demographic, farm management, level of cooperation with SDC. A database analysis was
conducted on their 195 dairy cows during the visits, to include age at first service (AFS), age at first
calving (AFC), service per conception (SPC), conception rate at first service after calving (CFSC), calving
to calving interval (CCl), calving to conception (CTC), daily milk yield (DMY), lactation milk yield (LMY)
and lactation length (LL). The result showed most respondents were between 20-40 years old with the
highest level of education of a bachelor’ s degree. Their farming experience varied among less than 5
years, 5-8 years, and more than 8 years at 32.73%), 47.27%), and 20.00%, respectively. Their SDC
membership length also varied. All farms raised Holstein Friesian crossbreed cattle. All participants were
considered as small-medium size (about 60% lactating cows, 16% dry cows, and 24% replacement
heifers). The AFS, AFC, SPC, CFSC, CCl and CTC were 21.1 months, 32.7 months, 2.41 times, 56.6%, 436
days and 118 days, respectively. Average DMY, LMY and LL were at 13.4 kg¢/ day/ cow, 3,766
kg/lactation/cow and 317 days, which met the acceptable expectation set by Department of Livestock
Development. The result indicated SDC members achieved effective MPP, but high AFC, SPC, CCl, CTC
suggested substandard RP in postpartum problems and replacement heifers. In addition, farming
experience (P<0.01) and level of cooperation with SDC (P<0.05) had significant positive correlation with
MPP. With challenging variables presented in Nakhon Ratchasima, SDC farms still yielded satisfactory
productivity, revealing SDC networking to be beneficial to smallholder farm productivity.

Keywords: Dairy cooperative, Reproductive performance, Milk production, Sikhio, Smallholder farms
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Introduction

Effective reproductive performance (RP) and milk production performance (MPP) are key
indicators of dairy farm sustainability (Munyaneza et al., 2019, pp. 149-152). RP is hindered when
cows cannot reach estrous, conceive, deliver a calf annually, or optimize MPP (Kim & Jeong, 2019,
pp.523-525). Other challenges such as diseases, unavailability of breeds, reproductive disorders, or
deficient nutrition can limit milk production (VanLeeuwen et al., 2012, pp.235-236). The Thai
government and the Department of Livestock Development (DLD) initiated a dairy farm cooperative
system in 1986 to alleviate these challenges (Chantalakhana & Skunmun, 2002, pp.15-20). Outside
of public services, smallholder farms are deprived of resources commonly available to competitors
within the industry, thus they seek assistance from cooperative institutions to overcome and
survive. Cooperative support provides adequate income (through dividend and insured sales) and
competitiveness (through membership- priced logistics and livestock health care aid). Further,
cooperative membership provides the opportunity to share innovations tested and proven by
peers (Saengsanga & Rattana, 2018, pp.61-63).

About 71% of Thai dairy farms are smallholders operating with an average of less than 30
cows/ farm (Aiumlamai, 2009, p.11). There were reports on RP and MPP in different regions and
environmental conditions throughout the country, but there is yet a definite analysis on
northeastern smallholder farms operating under a cooperative system. The Sikhio Dairy
Cooperative (SDC), situated in Nakhon Ratchasima, integrated 63 smallholder farms that nurture
dairy cows under the intense heat of Northeastern Thailand. SDC’s performance is ranked as one
of the top districts to satisfy the annual demand with a smaller average number of cows (Nakhon
Ratchasima Provincial Livestock Office, 2022), hence they were chosen for this study. This study
shall provide an insight into northeastern cooperative farms operations, which may enhance

profitability and sustainability for other smallholder farms interested in cooperative system.

Research objective

The study aimed to investigate dairy cow RP and MPP by farms operated under the SDC.

Research methodology

Description of the study area

This study received an approval of ethical clearance from the Institutional Ethics
Committee, NRRU, Thailand (Approval No. HE-132-2020). A cross-sectional study was performed
on SDC members in Sikhio, Nakhon Ratchasima, Thailand. The area is located at 14°53'30"N latitude
and 101°43'24"E longitude, at an altitude of 150-300m above sea level. The area receives an

average annual fall of 107 cm and an overall average temperature of 27.3°C.
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Sampling procedure and data collection

A sample of 55 out of 63 SDC members were selected with a 95% confident level using
the sampling formula by Yamane (1967). The owners of the farms responded to the research
questionnaire between November 2020 and January 2021, and also took part in the focus-group
interview, providing primary data that include socio-demographic (gender, age, education level and
farming experience), farm management (own fodder, farm size, cow culling, heifer replacement,
diseases, and Al), and the level of cooperation (unwilling, limited, partial, full) with SDC. Farm visits
were conducted to discuss additional information such as land partition, fodder management or
disease control. The SDC database (IService™) provided secondary data, including farm records,
official publications, and enumerated RP indices [age at first service (AFS), age at first calving (AFQ),
service per conception (SPC), conception rate at first service after calving (CFSC), calving to calving
interval (CCl), calving to conception interval (CTC)],] and MPP indices [daily milk yield (DMY),
lactation milk yield (LMY) and lactation length (LL)] of 195 cows from the previous 3 production
years.

Data analysis

Data analysis was conducted by descriptive analysis, including mean, median, standard
error of the mean (SEM) and percentages using the SPSS application version 20.0 by the SPSS
Institute, Inc., Chicago, IL, USA. The Pearson’s test was used to determine correlations between

the primary data and the secondary data. A P<0.05 indicated statistically significant.

P@sults

Farmers’ socio-demographic and farm management

Most respondents were between 20-40 years old. Many were deprived of basic education
and only 3.64% obtained a bachelor’s degree. 47.27% of the members had 5-8 years of farming
experience, with 20% started at least 12 years prior. The level of cooperation between SDC and

the members also varied (Figure 1).
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® Bachelor's degree
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3 >12Yrs

(C) Experiences (D) Cooperation level

Figure 1 Distribution of respondents by age (A), highest education level obtained (B), farming

experience (C), and level of the cooperation with SDC (D).

Most SDC farm size ranged between small-medium (about 60% lactating cows, 16% dry
cows, and 24% replacement heifers). All were DLD certified Holstein Friesian crossbreed. An average
area of 16,389 m? is partitioned for dairy farming and to grow feeds. All maintain similar healthcare
protocols. Vaccination program is routinely coordinated as recommended by the DLD. Veterinarians
paid routine visits. All respondents reported subclinical mastitis, vector- borne diseases
(trypanosomiasis and babesiosis), Foot and Mouth Disease, physical problems from limited grass
production, dystocia, and milk fever.

Reproductive and Milk Production Performances (RP and MPP)

The indicators of RP and MPP in this study were summarized on Table 1, revealing
favorable RP indices to be CFSC (69.3+1.30%; 95%Cl=68.1, 70.5) and acceptable AFS (21.1+0.36
months; 95%Cl=20.4, 21.8). MPP indices showed effective performance based on moderated DMY
(13.4+0.20 kg/day/cow; 95%Cl=13.0, 13.8), which yielded high LMY (3766+40.1 kg/lactation/cow;
95% Cl=3685, 3846). Effectiveness indicator and reference value of each index were discussed in

the discussion sections.
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Reproductive indices Mean Median SEM 95% ClI
AFS (months) 21.1 20.2 0.36 20.4, 21.8
AFC (months) 32.7 32.9 0.39 31.9, 33.4
SPC (times) 2.41 2.38 0.05 2.31,2.50
CFSC (%) 69.3 67.5 1.30 68.1, 70.5
CCl (days) 436 433 2.39 431, 441
CTC (days) 118 118 1.52 115, 121

Milk production indices
DMY (kg/day/cow) 13.4 13.2 0.20 13.0, 13.8
LMY (kg/\actation/cow) 3766 3790 40.1 3685, 3846
LL (days) 317 341 3.73 310, 325

SEM =standard error of the mean, Cl =confident interval, AFS=age at first service, AFC=age at first calving,

SPC=service per conception, CFSC= conception rate at first service after calving, CCl=calving to calving interval,

CTC=calving to conception interval, DMY=daily milk yield, LMY=lactation milk yield and LL=lactation length.

The correlation between socio- demographic, farm management, and level of

cooperation with RP and MPP.

The age of the respondents had negative correlation to AFC (r=-0.270, p<0.05) whereas

experience had a positively correlation with average DMY (r=0.386, p<0.01) and LYM (r=0.391,

p<0.01). Farms maintaining their own fodder had positive correlation with CCl (r=0.279, p<0.05),

CCT (r= 0.291, p<0.5) and LL (r=0.290, p<0.05). Farm size exhibited a positive correlation with AFC
(r=0.296, p<0.05) and CFSC (r=0.292, p<0.05). The level of cooperation with SDC did not exhibit

any correlation with RP index, whereas there was a positive correlation between the level of

cooperation and MPP (DYM; r=0.396, p<0.01; and LMY; r=0.266, p<0.05) (Table 2).



915a1SIBIMNS UMINEFISWNNANSANN

6
‘ Academic Journal Uttaradit Rajabhat University

Table 2 The correlation between socio-demographic, farm management, and level of cooperation

with RP and MPP.

RP MPP

Parameters
AFS AFC SPC  CFSC ca CCT DMY LMY LL

Farmers’ socio-demographic

Gender -0.018 0.086 0.154 -0.079 0.005 0.003 -0.129 0.104 -0.034
Age 0.144 -0.270* -0.247 0.121 0.145 -0.210 -0.123 -0.194 0.046
Educations -0.193 0.161 0.033 0.035 0.033 0.076 0.066 0.187 0.041
Experiences -067 121 -127  -031 -189 019 0.386** 0.391** 0.013
Farm-herd management

Own fodder -0.019 -0.021 -0.028 0.140 0.279* 0.291* 0.091 0.025 0.290*
Farm size -0.151 0.296* 0.190 0.292* 0.200 0.185 0.009 0.042 -0.183
Cow culling 0.143 0.066 0.095 0.004 0214 0.167 0.086 0.066 -0.113
Heifer replacement 0.106 -0.024¢ 0.128 0214 0218 -0.062 -0.203 -0.217 0.047
Disease outbreaks -0.120 -0.082 -0.166 0.209 -0.193 -0.215 0.089 0.128 0.091
Al procedures 0.199 0.012 -0.024 0.184 0.044 0.101 -0.099 -0.066 -0.055

Level of cooperation ~ -0.140 0.157 -0.164 0.195 0.257 0.062 0.289* 0.385* 0.184

* and ** Correlation is significant at the 0.05 and 0.01 level (2-tailed), respectively. RP=reproductive performance,
MPP=milk production performance, AFS=age at first service, AFC=age at first calving, SPC=service per conception,
CFSC= conception rate at first service after calving, CCl=calving to calving interval, CTC=calving to conception

interval, DMY=daily milk yield, LMY=lactation milk yield and LL=lactation length.

Discussion

Dairy farm RP and MPP are critical indicators to sustainability. These indicators are
influenced by internal and external factors, including cow’ s productivity, farmer’ s socio-
demographic, management, and response to challenges.

AFS is the most significant indicator to forecast cows’ preconception health, with the
recommended length of 18 months or less. An average AFS of 21.1 months was observed. This
length is shorter than previous studies in Thailand (Teepatimakorn et al., 2019, pp. 102-103) and
foreign countries (Wangdi et al., 2014; Buaban et al., 2015, pp.4933-4934) and less than 24 months
acceptable range, indicating an acceptable fertility achievement in hot and humid regions (Perera, 1999).

Delayed AFC decreases RP, MPP, and lifetime profit. AFC of less than 24 months presents
economic advantages with minimal impacts on lactation (Van Amburgh et al., 1998, pp.535-536).
This study exhibited slightly higher AFC than previous report by Elzo et al. (2006, pp.273-274),
reflecting a considerable risk for farmers to focus on replacement-heifers management, diet, and

diseases, to maximize fertility and lifespan.
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SPC determines effective fertilization management. High SPC indicates postpartum
reproductive failure. The observed SPC is higher than the DLD expectation of less than 1.5 times
for all farms (Teepatimakorn et al., 2019, pp. 101-103), while still complying with the expected
value for smallholder farms (Wangdi et al., 2014; Tancharoen et al., 2016, pp. 16- 18), suggesting
farmers must focus on the postpartum management to decrease risks of early embryonic loss
(Siddiqui et al., 2013, p.500).

CFSC measures the rate of successful fertilization. Positive CFSC depends on the
contemporary sequence of obstetric history and the lactation period (Teepatmakorn et al., 2019,
p.99). This study’s average CFSC of 69.3% was higher than DLD expectation and previous
publications of 29.9-55.0% in Thailand (Aiumlamai, 2009, p.11; Buaban et al., 2015, p.4993;
Tancharoen et al., 2016, p.15), suggesting progressive reproduction management by SDC members.

CCl and CCT indicate the effectiveness of RP. The expected CCl and CCT is 365 and 95
days, respectively. Cows should conceive around the 85™-90"™ day of postpartum, with additional
days to conception impact economic yield. This study showed an average CCl of 436 days, which
was near the previous range reported at 412-420 days in the northeastern Thailand (Buaban et al.,
2015, p. 4993). The CCI found was longer than the recommended value while still lower than
previous studies in other regions. Tancharoen et al. (2016, p.15) reported CCl in the central-western
region at 445-479 days, while Ratanapob et al. (2020, p.767) reported CCl up to 529 days in a herd
with laminitis. This study’s CTC of 118 days was higher than the expected, yet, still lower than
other regions (Ratanapob et al.,2020, p.768). So, regional climate data reported by Kaewlamun et
al. (2011, pp.318-320) indicated that cows were exposed to heat stress, signifying high temperatures
might influence CCl and CTC (Thammahakin et al., 2020, pp.124-125).

As shown on Table 1, the average DMY in this study was moderate (13.4 kg/day/cow). This
finding was consistent with the findings of Pongpiachan et al. (2003, p.1094) in northern Thailand
(11.8-12.3 kg/cow/day) and the previous study (8.18-22.5kg/cow/day) in other regions (Wittayakun
et al,, 2016, p.188). This study’s average LMY (3,766 kg/lactation/cow) was higher than the previous
reported by Wongpom et al. (2017) but lower than the reports by Seangjun et al. (2009, pp.77-78)
and Endris et al. (2012, pp.546-548). While the average LMY is slightly lower than national
expectation (4,000 keg/ lactation/ cow), MPP was still within an acceptable range and could fulfill
the demand. The average LL found was 317 days, which was shorter than previous reports of other
regions of 334 to 377 days (Endris et al., 2012, pp.548-549; Tancharoen et al., 2016, pp.14-18). The
longer LL further complicated reproductively as the milking process could not be paused within
the theoretical standard of 305 days due to the demand for milk productions and the financial
stress placed on the farm without any productivity (Vijayakumar et al., 2017, p. 1094). Therefore,

the LL from this study was another parameter to suggest excellent management by SDC members.
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Unfavorable conditions such as diseases or lack of nutrients could affect performance, but
as mentioned, all farmers reported similar health care challenges, but without specifying the
severity of individual diseases, thus restricted the statistical determination of the correlation
between negative health and performances in this study.

Farmers’ age had negative correlation with AFC, while the ability to maintain own fodder
at each farm had a positive correlation with CCT, CCl, and LL. The extent of these parameters
diminished RP and MPP. Such a decrease raises the risk of not achieving long- term cost
effectiveness. The result revealed no correlation between farmer’ s education level and
performance parameters. Even with no correlation between academic knowledge and these
parameters, farmers should not disregard the importance of education, which was critical to
successful decisions making and management (Odhiambo et al.,, 2019, pp.595-596).

Farm size had positive correlation with CFSC, indicating systemic management, especially
the application of Al technique, estrous management. Nonetheless, farm size exhibited positive
correlation to AFC, suggesting the larger number of cows within the farm could influence the
inability to properly manage replacement heifer to reach fertility within an appropriate timeframe,
potentially brought lesser profit due to decreasing remaining lifespan of to produce more offspring
(Kim & Jeong, 2019, pp.522-525).

The factors that positively correlated with satisfactory MPP were farming experience and the level
of cooperation with SDC. This may have been due to the benefits provided by the cooperative
system to offset the challenges unaffordable by nonmembers, in addition to farming experience

certainly provide an advantage to members adapting to challenges.

Conclusions and suggestions

Regardless of the challenges on SDC members, MPP indices (DMY, LMY) were competitive
against DLD’ s expectation and other performances from prior studies, suggesting farmers’
experiences and cooperative systems could enhance productivity. Although SDC members achieve
a favorable CSFC, improvement could be made with RP, as they underperformed in managing
postpartum and replacement heifers to reach optimal fertility age.

With minor shortcomings, the performance by SDC members, especially DMY and LMY,
illustrated strong advantages, benefits, and supports enhanced by the cooperative membership,
including improved ability to reduce cost, enhanced livestock health care, increased production,
and guaranteed sales. These advantages could attract prospects to enter the dairy farm industry
using cooperative system. The government, stakeholders, and the industry should support
prospective farmers to develop necessary skills and join a cooperative institution to achieve the

optimum level of production.
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Recommendation for using to benefit

While the SDC members achieved satisfactory MPP, the data suggested mismanagement
of postpartum and replacement heifers. Here are the recommmendations to improve performance.

1. SDC

1.1 Continuously develop and update the central farm performance and health
tracking database, including improving intuitiveness and availability to members.

1.2 Establish training seminar to develop members to introduce innovation within the
industry, courses to operate the database, data analysis and synthesis, risk assessments, and
management of herd health, nutrition, and reproduction.

2 SDC Members

2.1 Enter the latest performance data into the central database for other members.

2.2 Attend training seminar. Apply the knowledge to improve operation, to include
managing proper cow ratio, estrous management, and postpartum diseases.

2.3 Identify other flaws relating to RP, conduct risk assessment and management.

Recommendation for future research

1. Study the factors that enhance the administrative operation of cooperative members,
to include human resources, farm administrative structure, cooperative involvement with
members.

2. Investigate enhancing factors or risk that hinder farm performances, such as reproductive
and nutritional management at the national level, breeds availability, innovative estrous management,
Al technique, the quality of semen.

3. Study the long-term economic return of cooperative members such as income and

expenditure to investigate the sustainability of cooperative membership.
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Abstract

The research objectives were to explore the sustainable development status of ensuring water and
sanitation for all in Thailand and to assess the status of economic, social, and legal measures taken by the
government and custodian agencies regarding sustainable development in ensuring that water and sanitation
are available to all and that they are managed sustainably in Thailand. Methodology used qualitative research
methods and documentary research, conducted interviews with 20 representatives of relevant agencies,
and held a brainstorming forum for 100 people. Using document analysis methods and content analysis,
estimate development status according to goals based on criteria from the National Economic and Social
Development Council. And verifying the report's accuracy based on recommendations from representatives
of relevant central government departments at the meeting. The results found that Target 6.a has a status
score of 100% achieved, or green; Targets 6.2, 6.5, and 6.b have status scores that are below the rate required
to achieve the SDG situation score in the range of 76-99%, or yellow; and Targets 6.1, 6.3, 6.4, and 6.6 have
status scores that stay in the range of 51-75%, which is below the risk of the rate required to achieve SDG,
or orange. And the assessment of the status of economic, social, and legal measures found that a national
development plan has been prepared for both economic and social measures. And legal measures include
the enactment of the Water Resources Act of 2018 to be used as a tool for managing the country's water
resources. The study's policy recommendations should include measures to create knowledge and
understanding about the Sustainable Development Goals for various sectors, including the public sector,
community sector, private sector, and other related sectors. And there are measures to promote the
participation process of all sectors in sustainable development in order to create cooperation in creating the

sustainable development process towards success.

Keywords: Sustainable development Goal 6, Clean water and sanitation, Thailand
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The objectives of this research were to evaluate the antibacterial and antioxidant activities
of ethanolic and aqueous extracts of five mushrooms cultivated by a community enterprise in
Lampang Province, Thailand. Five mushrooms including Lentinus edodes, Lentinus polychrous,
Lentinus squarrosulus, Pleurotus ostreatus, and Dictyophora indusiata were identified through ITS
sequencing analysis. The ethanolic and aqueous extracts of these mushrooms were analyzed using
the agar disc diffusion method and the DPPH radical scavenging activity assay, followed by statistical
analysis using a one-way analysis of variance (ANOVA). Results showed that the ethanolic extract
of L. squarrosulus exhibited the antibacterial activity against Proteus mirabilis DMST821 2,
Enterobacter aerogenes DMST884 1, and Salmonella typhimurium DMST562, with clear zone
diameters of 12.83 mm, 6.83 mm, and 6.00 mm, respectively. The growth of Staphylococcus
aureus DMST8840 was inhibited by the ethanolic extracts of P. ostreatus and L. edodes with clear
zone diameters of 6.67 mm and 6.00 mm, respectively. The ethanolic extract of L. polychrous
inhibited P. mirabilis growth, resulting in a clear zone diameter of 11.33 mm. Antioxidant activity
varied among species. The highest DPPH radical- scavenging activity was observed in ethanolic L.
edodes and aqueous L. polychrous extracts at 10 mg/ml, with %DPPH reduction values of 92.23%
and 96.69% respectively. The ICs, values ranged from 4.951 to 7.952 mg/ml for ethanolic extracts,
showing significant differences, and from 0.003 to 0.014 mg/ml for aqueous extracts, showing no
significant differences. These findings highlight the potential of these mushrooms as natural
antibacterial agents and antioxidants, offering opportunities for community enterprises to enhance
income and sustainability through value-added products like dietary supplements, medicines, and

cosmetics.

Keywords: Edible mushroom, Antibacterial activity, Antioxidant activity, Pathogenic bacteria, DPPH assay
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Introduction

Mushrooms are valuable organisms belongs to the kingdom of Fungi. They play a crucial
role in ecosystems by acting as natural decomposers and facilitating the cycling of carbon and
nutrients. In addition to their environmental importance, mushrooms are an excellent source of
food and offer health benefits for humans. Mushroom basidiocarps are typically low in calories but
rich in protein and fiber. They contain a wide range of beneficial bioactive substances, providing
health- promoting and medicinal properties, including antioxidant, antimicrobial, anticancer,
anti- inflammatory, cholesterol lowering and immunostimulatory effects (Kosani¢ et al., 2012,
p.1095; Valverde et al., 2015; Gupta et al,, 2019, p.1815; Niazi & Ghafoor, 2021, pp.450-452).

Macromycetes are interestingly an alternative resource of antibiotics to microorganisms.
Various both cultured and wild mushrooms have been estimated for their capability to inhibit
human pathogenic bacteria especially food-borne bacteria including Escherichia coli, Bacillus
cereus, Enterobacter aerogenes, Micrococcus luteus, Proteus vulgaris, Staphylococcus aureus,
Salmonella typhimurium, Klebsiella pneumoniae and Pseudomonas aeruginosa. The ethanolic
and water-ethanolic extracts of P. ostreatus exhibited high levels of antibacterial activity against S.
aureus, Listeria innocua, E. coli, and S. typhimurium (Torres-Martinez et al., 2021, p.5). The
hydroethanolic extracts of L. edodes had a bactericidal effect on S. aureus, Acinetobacter
baumannii, and E. coli, with the minimum bactericidal concentration (MBC) equal to the minimum
inhibitory concentration (MIC) (20 mg/ml), while P. ostreatus only affected E. coli at the same level
(Machado-Carvalho et al., 2023). The L. edodes extract efficiently inhibited all four tested bacteria
(B. cereus, S. aureus, S. enteritidis, and E. coli) with MIC values of 12.50 mg/ml, 1.56 mg/ml, 100
mg/ml, and 100 mg/ml, respectively (Bach et al., 2019, p.219).

One extensively studied property of mushrooms is their antioxidant activity, which is
considered for the utilization of mushrooms in medicinal and cosmetic applications. Three
extraction solvents, including aqueous, ethanol, and aqueous- ethanol, had no differing effects on
the antioxidant activity of P. ostreatus extracts, with DPPH reduction percentages of 89.1%, 91.4%,
and 91.1%, respectively (Torres-Martinez et al., 2021, p.6). The ethanolic extract of P. ostreatus
exhibited antioxidant activity by scavenging free radical DPPH by 21.43% at a concentration of 100
ppm (Egra et al., 2019, p.17). The extract of L. edodes presented the strongest DPPH radical
scavenging activity (53.90%, and 64.34% at 500 ug/ml for aqueous and 50% ethanol, respectively)
compared to three other mushrooms (Boonsong et al., 2016, p.93). The crude polysaccharides
extracted from L. edodes using hot water exhibited radical scavenging ability with an EC50 value
of 0.51 + 0.05 mg/ml, which was lower compared to a previous report (Munoz-Castiblanco et al., 2022).

The increasing demand for mushrooms as a health food has led to expanded mushroom
production. Among the most widely cultivated mushroom species are Agaricus bisporus (J.E. Lange)
Imbach, Lentinus edodes (Berk.) Pegler, and Pleurotus spp. (Rathore et al., 2017, p.36). In Lampang
Province, Thailand, there are over 30 community enterprises involved in mushroom production.
The commonly cultivated mushrooms in these enterprises include L. edodes (Berk.) Pegler,

Lentinus polychrous Lév, Lentinus squarrosulus Mont., Pleurotus ostreatus (Jacg.) P. and the newly
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popular Dictyophora indusiata (Vent. Ex Pers.) Fish Phallaceae. Bioactive compounds in mushrooms
and their properties are not only dependent on the mushroom species but may also be influenced
by environmental factors and other variables such as the substrate, growing conditions,
maintenance and harvesting methods (Asri et al., 2019, p.516; Mkhize et al., 2022, pp.1-2). Research
from various countries has shown differences in the properties of the same mushrooms. Therefore,
mushrooms that are popularly cultivated and consumed in each region should be subjected to
bioactivity analysis. The results of this study offer fundamental data regarding future investigations

and product development involving mushrooms for the purpose of promoting local economic growth.

Résearch objective
To evaluate the antibacterial and antioxidant activities of ethanolic and aqueous extracts

of five mushrooms cultivated by a community enterprise in Lampang Province, Thailand.

Research methodology

Mushroom samples

The mushroom samples used in the study were obtained from a community enterprise in
Lampang Province, where they are a popular and regularly produced mushroom variety. Samples
were collected between June and November 2022, targeting both immature and mature fruiting
bodies, which were at a generally suitable growth stage for consumption. The sources of the

mushrooms are shown in Table 1.

Table 1 Sources of mushrooms

Mushroom Species Common name / Source Latitude

Local name Longitude

Lentinus edodes Shiitake / Hed Hom  Ban Pang Ma-O Shiitake mushroom group  18°06'14.9"N

(Berk.) Pegler community enterprise, Mae Ta district 99°38'12.6"E

Lentinus -/ Hed Lom Ban Wiang Hong greenhouse mushroom 18°24'51.5"N

polychrous Lév cultivation community enterprise, Mae 99°51'34.7"E
Moh district

Lentinus -/ Hed Khon Khao  Ban Wiang Hong greenhouse mushroom 18°24'51.5"N

squarrosulus Mont. cultivation community enterprise, Mae 99°51'34.7"E
Moh district

Pleurotus ostreatus oyster mushroom Ban Rong mushroom farming group 19°00'08.5"N

(Jacq.) P. / Hed Nang Rom community enterprise, Neao district 99°47'43.5"E
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Mushroom Species Common name / Source Latitude
Local name Longitude
Dictyophora bamboo mushroom Ban Kor Ruak bamboo mushroom group ~ 18°24'51.5"N
indusiata (Vent ex. / Hed Yua Phai community enterprises, Mae Moh district  99°51'34.7"E

Pers.) Fischer

Internal transcribed spacer (ITS) sequencing for mushroom identification

Molecular identification was conducted using the internal transcribed spacer (ITS) genetic
region. Fungal DNA was extracted from approximately 0.1 ¢ of the fruiting body stem using the RBC
genomic DNA extraction kit (RBC Bioscience Corp., New Taipei City, Taiwan). The extracted DNA
served as a template for PCR amplification, employing Excel Tag 5X PCR Master Dye Mix (SMOBIO
Technology, Inc., Hsinchu City, Taiwan) and two universal primers, ITS3 (5'-gCATCgATgAAgAACgCAgC-
3) and ITS4 (5'-TCCTCCgCTTATTgATATgC-3") (Thaisuchat et al., 2023, p.541). The PCR reaction was

carried out in 25 UL containing 5 UL 5X master mix, 1-3 Ll template DNA (100 ng), 1.25 LU of each
10 UM forward (ITS3) and reverse (ITS4) primer and top up with distilled water to reach a total

volume of 25 . The thermocycling parameters for amplification were 2 minutes at 94 °C for the
initial denaturation of template DNA, 30 amplification cycles (30 seconds at 94 °C, 30 seconds at
50-55 °C, and 20 seconds at 72 °C), and 1 minute at 72 °C for the final extension, following the
guidelines provided by the manufacturer. The amplified ITS DNA fragments, approximately 400 bp
in size, were determined using 1.2% agarose gel electrophoresis. Subsequently, they were purified
and sequenced bidirectionally by Macrogen Inc. (Seoul, Korea). The obtained ITS sequences were
aligned with known nucleotide sequences in the National Center for Biotechnology Information
(NCBI) database (https://www.ncbi.nlm.nih.gov/) using the BLASTN search option.

Crude extract preparation

Ethanol (80% ) and sterilized distilled water were used as solvents for mushroom
extraction. The fruiting bodies were dried in an incubator at 45 °C for 12 hours before being sliced
into small pieces. Five hundred grams of sliced mushrooms were immersed in a solvent at a ratio
of 1:2 (w/v) at 4 °C for 7 days. Subsequently, the solution was filtered with Whatman No. 1 filter
paper, and the filtrate was collected for further evaporation. The mushroom extract soaked in
ethanol was evaporated using a rotary evaporator (Rotavapor R-100, BUCHI Labortechnik AG, Flawil,
Switzerland) at 40-50 °C until a dry crude extract was obtained. The mushroom soaked in distilled
water was evaporated using an incubator at 50-60 °C until a dry crude extract was achieved.
Ethanolic and aqueous extracts of 5 mushrooms were diluted to a concentration of 250 mg/ml
with 80% ethanol and distilled water, respectively. They were stored at 4 °C before being used
directly in the agar disc diffusion method or as a stock for dilution in the free radical scavenging

assay.
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Agar disc diffusion method for antibacterial activity assessment

The antibacterial activity of mushroom extracts was assessed against six pathogenic
bacteria using the agar disc diffusion method described by Avcr et al. (2014, p.431) with some
modifications. Escherichia coli O157:H7 (DMST12743), Staphylococcus aureus ( DMST8840),
Enterobacter aerogenes (DMST8841), Shigella flexneri (DMST4423), Proteus mirabilis (DMST8212)
and Salmonella typhimurium (DMST562) were cultivated in tryptic soy broth at 37 °C overnight.
They were subsequently subcultured into Mueller-Hinton broth and incubated at 37 °C for 2-4
hours to achieve a concentration of 1x10” CFU/ml, determined by measuring the optical density at

600 nm (ODygq,). A sterile cotton swab was aseptically used to transfer the bacteria onto Mueller-

Hinton agar plate. Sterile paper discs (5 mm in diameter) were then saturated with either 10 [l of

mushroom extracts or a control solution and placed on the inoculated media. Chloramphenicol

(CHL; 10 ng/ M) and the solvent used for diluting mushroom crude extract (80% ethanol and
distilled water) were used as positive and negative control, respectively. The Petri dishes were
incubated at 37 °C for 24 hours. The experiment was carried out in triplicate, and the radius of the
clear inhibition zone was measured and recorded in millimeters.

DPPH free radical scavenging (DPPH) assay for antioxidant activity assessment

The DPPH radical scavenging assay, as described by Avci et al. (2014, p.430) with some
modifications, was carried out to assess the antioxidant activity of mushrooms. All mushroom
extracts were prepared using a 5-fold serial dilution, starting from 5 mg/ml and reaching a final
concentration of 0.04 mg/ml in separate 10 ml tubes. For each extract, including the 10 mg/ ml
stock solution, 1.5 ml was mixed with an equal volume of a 0.1 mM DPPH (1,1-diphenyl-2-
picrylhydrazyl) solution in ethanol. The mixture was vigorously shaken and allowed to stand in the
dark for 30 minutes. The absorbance of the mixture was measured at 517 nm using a UV-visible
spectrophotometer (Specord 50 Plus, Analytik Jena AG, Jena, Germany). Ethanol served as the
blank, while ascorbic acid was used as the standard. The ability to scavenge the DPPH radical was

calculated using the following formula:
%DPPH reduction = (Ac-As/Ac) x 100

Where Ac and As represent the absorbance of the control reaction (containing all reagents
except the extract sample) and the absorbance of the extract sample, respectively. The ICy, value
(mg/ml) of DPPH scavenging activity was determined at the concentration where the extract
showed 50% scavenging activity against DPPH, derived from the standard curve plotted between
% DPPH reduction and the concentration. Ascorbic acid was used as a standard to compare the

free radical scavenging capability of the sample.
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Statistical analysis

The experimental configuration followed a completely randomized design (CRD) methodology.
A one-way analysis of variance (ANOVA) was performed on the data using the SPSS software (version
29). With a confidence interval of 95%, significant differences between treatments were ascertained

utilizing Duncan's multiple range tests.

Results

Mushroom identification

PCR yielded the ITS sequences of five mushrooms with a size range of 300-450 bp. With
percentage similarity of 100%, 100%, 98%, 100%, and 95% match on GenBank, they were identified
as Lentinus edodes (MN622792.1), Lentinus polychrous (KP283487.1), Lentinus squarrosulus
(OR826100. 1), Pleurotus ostreatus (0Q947058. 1), and Dictyophora indusiata (HQ414538.1),
respectively.

Mushroom extract yield (%)

The highest extract yield was found in L. edodes at percentages of 2.50 and 2.68 from
ethanol and aqueous extraction, respectively. The ethanolic extract yields of the other four species
ranged from 0.48% to 0.59%, while their aqueous extract yields ranged from 0.95% to 1.34%.
Aqueous extraction methods for all mushrooms yielded higher dry extracts than ethanol extraction.

Antibacterial activity of mushroom extract

The ethanolic extract of L. squarrosulus exhibited the best antibacterial activity against E.
aerogenes (6.83 mm), P. mirabilis (12.83 mm) and S. typhimurium (6.00 mm) (Table 2). The L.
edodes and P. ostreatus extracts only inhibited one bacterial species, S. aureus, with clear zone of
6.00 and 6.67 mm, respectively. L. polychrous demonstrated a slightly lower zone of inhibition
against P. mirabilis (11.33 mm) compared to L. squarrosulus. E. coli O157:H7 and S. flexneri showed
no sensitivity to any of the tested extracts. None of the aqueous extracts from the mushrooms

showed antibacterial activity against the tested bacterial species.
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Table 2 Inhibition zone (mm) of ethanolic extracts of mushrooms against pathogenic bacteria

Mushroom E. coli S. E. S. P. S.

/Control O157:H7 aureus aerogenes flexneri mirabilis  typhimurium
L. edodes ni 6.00+0.41" ni ni ni ni

L. polychrous — ni ni ni ni 11.33+1.25° ni

L. squarrosulus  ni ni 6.83+0.47° ni 12.83+0.47° 6.00+0.00"
P. ostreatus ni 6.67+0.24°" ni ni ni ni

D. indusiata ni ni ni ni ni ni

Solvent (C-) ni ni ni ni ni ni

CHL (C+) 12.67+0.85° 12.33+0.62° 10.17+0.47% 7.17+0.24° 6.83+0.62° 17.00+0.82°

ni = no inhibition found; Values with the same letters are not statistically different (P>0.05) according to Duncan's

multiple range test.

Antioxidant activity of mushroom extract

All mushroom extracts exhibited antioxidant activity, and the DPPH free radicals were more
effectively scavenged at higher extract concentrations. At the highest concentration tested (10
mg/ml), the ethanolic and aqueous extracts of mushrooms showed % DPPH reduction within the
range of 59.01-92.23% and 72.02-96.69%, respectively (Fig 1). The most potential antioxidant
activity was observed in the ethanolic extract of L. edodes following by P. ostreatus, D. indusiata, L.
squarrosulus and L. polychrous. The aqueous extract of L. polychrous exhibited the highest
antioxidant activity, followed by D. indusiata, L. edodes, P. ostreatus and L. squarrosulus. The ICs,
values varied from 4.951-7.952 mg/ml and from 0.003-0.014 mg/ml for ethanolic and aqueous
extracts, respectively (Table 3). Among the mushroom samples tested, significant different in ICs,

values were found in the ethanolic extract but not in the aqueous extract.
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Fig 1 The DPPH free radical scavenging activity of ethanolic (A) and agueous (B) extracts of mushrooms
Error bars present means and SD, respectively, from triplicate samples. Values with the same

letters are not significantly different (P>0.05) according to Duncan's multiple range test.

Table 3 The ICs, values (mg/ml) against DPPH of ethanolic and aqueous extract of mushrooms

Mushroom /Standard Ethanolic extract Aqueous extract
L. edodes 4.951+0.01° 0.004+0.00"
L. polychrous 7.932+0.00° 0.003+0.00"
L. squarrosulus 7.952+0.01° 0.012+0.00"
P. ostreatus 6.318+0.01° 0.014+0.00"
D. indusiata 7.745+0.01° 0.004+0.00"
Ascorbic acid 3.350+0.01" 0.057+0.00°

Values with the same letters are not statistically different (P>0.05) according to Duncan's multiple range test.

Discussion

Aqueous extracts of all mushrooms consistently yielded higher results compared to ethanol
solvents. This may be attributed to the higher content of polar components such as proteins, as
well as essential amino acids, in the mushrooms (Al Azad and Ai Ping, 2021, p.291).

Lentinus mushroom have been shown to possess antibacterial properties. Extracts from
two species of Lentinus mushroom exhibited promising antibacterial activities against four
pathogenic bacteria: B. subtilis, E. coli, Pseudomonas aeruginosa and S. aureus. The methanolic
extract of the mycelium showed a higher inhibition zone at the highest concentration (50 mg/ml)
against B. subtilis (20.33 mm) and S. aureus (14.16 mm) (Dutta et al., 2023). Sutthisa and Chaiyacham
(2022, p.444) reported that ethanolic extract of L. squarrosulus mycelia was effectively inhibited B.



91518365IMS UN3NENAYSBNNaNSAND

36
‘ Academic Journal Uttaradit Rajabhat University

cereus at the highest concentration. However, the basidiocarp extract, at all concentrations, was
unable to inhibit the growth of E. coli, S. aureus, Bacilllus cereus and P. aeruginosa. L. edodes
extract demonstrated greater efficiency against all tested bacteria, particularly gram- positive
bacteria (Bach et al., 2019, pp.218-219). This finding aligns with a review by Alves et al. (2012,
p.1707), which reported L. edodes broad antimicrobial activity against both gram-positive and gram-
negative bacteria. However, it contrasts with the results of this study where only S. aureus was
susceptible to L. edodes. L. edodes extract has been reported to exhibit excellent antibacterial
activity against Gram- positive bacteria such as S. aureus and B. subtilis, but not against £. coli.
Inhibiting Gram- negative bacteria poses a challenge for different extracts because they contain
lipopolysaccharide components on the outer peptidoglycan layer, making the cell walls water-
resistant to lipophilic solutes (Dutta et al., 2023).

In the current study, P. ostreatus exhibited weak inhibition, primarily against S. aureus. This
contrasts with the findings of Chaiharn et al. (2018, p.1720), who reported that the ethanolic extract
of P. ostreatus displayed antibacterial activity against several strains, including B. cereus, E.
aerogenes, P. vulgaris and S. typhimurium, but not S. aureus and E. coli using the disc diffusion
method. The growth of S. typhimurium, S. aureus, P. aeruginosa, E. coli, and B. cereus was inhibited
by the methanolic extract of P. ostreatus (Fogarasi et al., 2020, p.6). Brazkova et al. (2022) revealed
that pleuran, the most studied polysaccharides, specifically the water-insoluble (1-3)-3-d-glucan
obtained from P. ostreatus, exhibit numerous medicinal activities, including antibacterial properties.

D. indusiata has been previously reported to possess numerous biological activities and
has found extensive use in traditional medicine, functional foods, and skincare products. The hot
aqueous extract from D. indusiata exhibited the ability to inhibit the growth of both bacteria and
fungi used as indicator organisms, demonstrating a broad- spectrum antimicrobial activity at a
concentration of 200 mg/ml (Oyetayo et al., 2009, p.25). However, in the present study, D. indusiata
did not show any antibacterial activity.

Mushrooms contain numerous natural active agents against gram- positive and gram-
negative bacteria. Antimicrobial compounds from mushrooms have been reported such as proteins
and peptides (plectasin and peptaibol), terpenes and sesquiterpenes, steroids, organic acid (oxalic
acid and gallic acid) benzoic acid derivatives, ribonuclease, fraction B (Alves et al., 2012, p. 1712;
Bach et al,, 2019, p.219; Huguet et al., 2022). While mushrooms contain antimicrobial compounds,
the efficacy of mushroom extracts in inhibiting microorganisms may depend on various factors,
such as mushroom species, mushroom parts used, mushroom cultivation, extraction methods,
testing methods, and the evaluation of test results (Asri et al., 2019, p.516; Mkhize et al., 2022,
pp.1-2).

No antibacterial activity was detected in the aqueous extracts of all mushrooms. Similarly,

previous research has shown that aqueous extracts of both wild edible and non-edible mushrooms
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exhibited the lowest level of antibacterial activity, whereas ethanolic extracts demonstrated the
strongest activity. It has been suggested that the active compounds within mushrooms may dissolve
more effectively in organic solvents than in aqueous solvents (Reid et al., 2016, p.983). In contrast,
the hot water extraction of wild mushrooms displayed better antimicrobial activity against all tested
organisms when compared to 70% ethanol and chloroform extractions (Gebreyohannes et al., 2019).
The aqueous extract of P. ostreatus inhibited the growth of B. cereus with an MIC value of less
than 170 mg/ml (Aramsirirujiwet et al., 2016, p.595). The aqueous extract of P. squarrosolus showed
the highest antimicrobial activity against S. aureus when compared with ethanol (Nwachukwu and
Uzoeto, 2010, p.2463). Although there are variations in the antibacterial activity of mushrooms
extracted using aqueous methods, water is the preferred solvent since it is readily available,
inexpensive, and non-toxic.

The antioxidant activity of four Lentinus mushrooms in Thailand was investigated by
Rungprom (2018, pp.75-80). The study revealed that the ethanolic extracts of L. edodes, L.
polychrous and L. squarrosulus (at a concentration of 10 mg/ml) exhibited % DPPH inhibition levels
of approximately 35%, 65% and 81%, respectively. Furthermore, the metnanolic extracts of L.
edodes and L. squarrosulus mycelium, at a concentration of 0.5 mg/ ml, displayed the highest %
DPPH reduction at 53.37 and 70.37 %, respectively (Jiamworanunkul, 2019, p.216). These findings
did not align with the results of this study, where L. edodes showed higher activity compared to
the other Lentinus mushroom. However, L. edodes demonstrated high levels of antioxidant
components, and L. edodes crude polysaccharides was confirmed as a source of natural
antioxidants, as reported by Boonsong et al., (2016, p.89) and Mufoz- Castiblanco et al. (2022),
respectively.

L. edodes displayed a higher antioxidant capacity when compared to P. ostreatus. In
another study, the ethanolic extract of P. ostreatus exhibited the lowest antioxidant activity among
the four tested mushrooms, even lower than that of L. edodes (Machado-Carvalho et al., 2023).

The aqueous extract of D. indusiata, at concentrations ranging from 0.2-10 mg/ml exhibited
DPPH reduction ability of 68.54% to 91.39%. These findings align with a previous study that reported
that a hot water extract of D. indusiata, at concentration from 0.0625 to 2 mg/ml, exhibited
scavenging abilities ranging from 18.12% to 97.58% (Oyetayo et al., 2009, p.22). For the extraction
of D. indusiata polysaccharides, ultrasonic-microwave-assisted extracted was suggested due to its
superior comprehensive antioxidant capacity when compared to hot water, microwave, or
ultrasonic extraction methods (Zhang et al., 2023).

Antioxidant activity varies among mushrooms, likely influenced by multiple factors that
affect the production of active compounds and their potency. The species of mushroom and the
type of liquid medium demonstrated dominant effects in the antioxidant activity of the extracts

(Jiamworanunkul, 2019, p.217). The type and composition of growing substrates may also influence
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the bioactive compounds found within mushrooms, thus affecting their medicinal properties
(Mkhize et al., 2022). Boonsong et al. (2016, pp.89-96) reported that the choice of extractants and
the types of mushroom samples clearly influenced their antioxidant constitution, resulting in
divergent antioxidant effects. They found that 50 % (v/v) ethanol was the most suitable for
antioxidant extraction from the mushroom samples. However, the results of antioxidant activities,
as assessed by the DPPH assay, ABTS assay, and ferricyanide/ prussian blue method, showed no
significant differences between extraction solvents (aqueous, ethanol, and aqueous- ethanol)
analyzed in P. ostreatus extracts (Torres-Martinez et al., 2021, p.6). Elbatrawy et al. (2015, p.471)
revealed that the aqueous extracts of mushrooms exhibited the highest percentage of DPPH
scavenging activity compared to all other solvent extracts (ethanol, ethyl acetate, acetone,
chloroform, hexane, and petroleum ether). Additionally, L. edodes exhibited strong DPPH radical-
scavenging activity in aqueous extraction, confirming that a water-based extraction protocol was
sufficient to assess the inhibitory effects (Finimundy et al., 2013, p.76). In our study, the aqueous
extracts of all mushrooms showed higher antioxidant activity than the ethanolic extracts, especially
at lower concentrations.

Mushroom components renowned for their potent antioxidant properties include
phenolics, flavonoids, slycosides, polysaccharides, tocopherols, ergothioneine, carotenoids, and
ascorbic acid (Chun et al., 2021). Bioactive compounds such as gallic acid, protocatechuic acid,
catechin, and tocopherols were found in L. edodes, while f3-carotene, lycopene, and flavonoids
were found in L. squarrolosus. Various antioxidant compounds, including {3-glucans, gallic acid,
homogentisic acid, naringin, myricetin, tocopherols, glycoproteins, 3-D-glucan (pleuran), and lectin,
were reported from P. ostreatus (Sanchez, 2017, pp.18-19). Most of the bioactive compounds in
mushrooms can be extracted using polar solvents, primarily aqueous and ethanol. Therefore, the

use of both types of solvents is commonly reported in a significant number of research studies.

Conclusion and suggestions

The ethanolic extracts of L. edodes, L. polychrous, L. squarrosulus and P. ostreatus
displayed antibacterial activity against at least one of the tested pathogenic bacteria. However,
both ethanolic and aqueous extract of D. indusiata, along with agueous extracts from the other
mushrooms, did not inhibit any of the tested bacteria. Furthermore, all mushroom extracts
exhibited potential DPPH free radical scavenging activity at varying level, ranging from 59.01% to
96.69%. Notably, L. edodes demonstrated superior antioxidant activity in comparison to the other

mushrooms tested, considering ethanol extraction.
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Recommendation for using to benefit

The bioactive properties of each analyzed mushroom species can be used by community
enterprises as supporting data for marketing. This information can be used to develop other
products such as dietary supplements, medicines, and cosmetics to create added value.

Recommendation for future research

Alternative methods for confirming the antioxidant activity of mushroom substances
should be considered. Solvents and extraction procedures that facilitate easy extraction by
community members should be investigated, including methods that are simple to prepare and
safe for both extraction and subsequent use in product development. Additionally, the
effectiveness of the active compounds in mushrooms is influenced by various factors. Therefore,
further testing should be conducted, including experiments with mushrooms grown using different
substrates, various mushroom parts or developmental stages, and employing different extraction

and evaluation methods, to maximize the potential benefits of mushrooms.
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Abstract

The objectives of this research were to examine the percentage of dry rubber content of cup
lump rubber, and to analyze the properties of cup lump rubber obtained by using a latex stiring spoon
and 7% formic acid. For studying the percentage of dry rubber content, the sample group was 30 rubber
farmers, obtained by employing purposive sampling method. Then, rubber samples were made by
randomly collecting 3 replicates of convenience samples of 10 kilograms each from each rubber farmer
sample group, totaling 30 kilograms per each. The rubber samples were rolled with a crepe machine, then
desiccated and dried in the oven. Finally, the dried crapes were weighed and the percentage of dry rubber
content calculated. For the analysis of cup lump rubber properties, sample groups were rubber farmers
from six institutes who had been trained in making rubber cup lumps by using a latex stiring spoon and
7% formic acid. After that, 3 kilograms of cub lump rubber were randomly collected from each farmer.
These rubber samples were mixed and sampled at a rate of 10 kilograms per institution. Then, 7 features
were then analyzed in the laboratories, including Dirt Content, Volatile Matter Content, Ash Content,
Nitrogen Content, Initial Wallace Plasticity, Plasticity Retention Index, and Mooney Viscosity ML. Finally, the
test results were compared with the property standards of STR 10 and STR 20 block rubber. The results
revealed that the average percentage of dry rubber content of cup lump rubber was 8.39% (S.D. = 0.25),
with the lowest individual average of 8.03% and the highest individual average of 8.87%. Concerning the
property analysis of the rubber cup lumps, it was found that the test results of all 6 institutes passed all
STR 20 block rubber standard criteria. However, there were two properties that must be improved in order
to meet the STR 10 rubber blocks standard, namely Dirt Content value and Plasticity Retention Index.
These results reflected that if farmers implemented a technique of using a latex spoon along with using
7% formic acid regularly and continuously, which is one of the important guidelines of good and
appropriate agricultural practices (Good Agricultural Practices: GAP), it would improve the quality of rubber

cup lump. Moreover, prices and sustainability of occupation would be significantly affected.

Keywords: Cub lump rubber, Latex stirring spoon, Formic acid, Block rubber standards
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@stract

The objectives of this research were to examine the processing of crushed red scallop shells into
clay suitable for molding, to investigate the molding characteristics and color of the clay made from scallop
shells, and to transfer the process and prototype souvenir products made from scallop shells to the
community. This experimental study was performed by using the red scallop shell powder formula ratios
that had undergone a fine grinding process into seven conditions of 50%, 60%, 70%, 80%, 90%, and 100%.
Each formula was produced with different combinations by varying the amounts of glutinous rice flour
and corn starch, resulting in a total of 23 formulas with a 10% increase or decrease. All formulas contained
preservatives, mold inhibitors, baby oil, and latex glue, which then was kneaded into a homogeneous bulk.
The clay then was shaped into spiral forms. During molding, the clay was easy to shape, and did not stick
to hands, retained its form when dry, and showed no cracks. The clay had a distinct shade, measured by
using the CIELAB system. Then, the process and prototype keychains souvenir, were transferred to 10
representatives of the Ban Nam Chieo Tourism Community Enterprise. The suitable clay formula was found
to be 80% red scallop shell powder, 10% corn starch, and 10% glutinous rice flour. The clay appeared in
a pink tone as the CIELAB color results were L* = 79.04 + 1.92, a* = 9.65 + 0.07, and b* = 3.69 + 0.15. The
molding results showed that every clay formula could be molded into lines and spiral shapes. The samples
exhibited no cracks and retained their original shape once fully dry. Each shape varied in its difficulty and
ease in molding. Corn starch made the molding clay soft and gave it a smooth surface, while glutinous
rice flour made the clay more flexible. When higher glutinous rice flour were added, the clay became
prone to collapsing during molding. If the clay contained a large amount of red scallop shell powder, its
toughness decreased, causing it to break easily when molded into lines. The creation of prototype keychain
clay made from scallop shells in various shapes was transferred as souvenirs to be sold for the community
enterprise. This knowledge could be further developed into a supplementary occupation to add value,

increase income, and create new activities to promote tourism in the Nam Chieo Subdistrict community.

Keywords: Crushed red scallop shells, Molding clay, Souvenirs
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A&s.tract

The objectives of this research were to experiment with the composition and test the physical properties
of clay and glaze in Sangkhalok ceramics using colored glass bottle mixtures to produce decorative building tiles
incorporating colored glass bottles, and evaluate the satisfaction of 50 consumers with the decorative building tile
products. The raw materials used for testing were soil from Khao See Lam Mountain, top-layer soil, and Green Glass
Bottles. While, the raw materials used for the coating experiment were soil from Khao See Lam Mountain, feldspar,
limestone, and green glass bottles. The experiments of both sail testing and coating mixtures were fired at a
temperature of 1,220 degrees Celsius in a complete incineration atmosphere. Tile product pattems were designed
in collaboration with entrepreneurs using the Sangkhalok’s identity as a concept. Subsequently, the selection
process involved choosing 10 prototype pattems which were then formed into tile samples for evaluation of
consumer satisfaction. The research results indicated that the soil mixture with physical properties suitable for tile
production was Formula No.3, and the coating formula suitable was Formula No. 1. To elaborate on, the soil
mixture Formula No.3 consisted of 70% of soil from Khao See Lam Mountain, 20% of top-layer soil, and 10% of
green glass bottles. Additionally, the average shrinkage of this formula was 7.79%, the average strength was 184.14
kilograms per square centimeter, the average water absorption was 1.34%, and the soil was heat-resistant at a
temperature of 1,220 degrees Celsius and it had a color of brown. On the other hand, the coating Formula No. 1,
consisted of 75% of green glass bottles, 5% of limestone, 20% of feldspar, and 3% of additional soil from Khao
See Lam Mountain. The coating had a translucent appearance, smooth surface, clear green color, and flow rate of
4.67 centimeters. The tile design was inspired by the fish pattems and floral motifs of Sangkhalok, which were
distinctive cultural features of Sukhothai Province. These elements were adapted into the surface design of all 10
tile prototypes. In addition, the overall satisfaction rating for the tiles exceeded 4.22+0.19, indicating a high level of
satisfaction. The researcher transferred knowledge on using green glass bottle waste from the community as a raw
material for Sangkhalok ceramic production to local manufacturers in Sukhothai Province. This research had the

potential to reduce production costs for the manufacturers.

Keywords: Body, Tile, Sangkhalok, Colored glass bottles
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Abstract

The objectives of this research were to develop urgent decision model for ready mixed concrete truck
accident, to test the efficency of urgent decision model for ready mixed concrete truck accident, and
to evaluate urgent decision model for ready mixed concrete truck accident. The data used in this study was
collected from the information about accidents involving ready mixed concrete transport truck in one location
of incidents of establishments in the Khlong Sam Wa Area in Bangkok, which included incidents from 2019
t0 2020 in total of 1,000 items. Evaluation of the urgent decision model for ready mixed concrete truck accident
was performed by using the sample of establishments in the Minburi and Khlong Sam Wa Areas in Bangkok
with purposive selection to obtain 40 establishments that met the criteria. The research tools used were
interview forms, questionnaires, and machine leaming techniques. The results from synthesizing the factors
were used to create a model for urgent decision model in ready mixed concrete truck accident using machine
leaming. The results revealed that the UDM Model was developed, and the model consisted of problem
identification, severity assessment, information notification, process, solution, action and assessment. Efficiency
testing of urgent decision model in ready mixed concrete truck accident using machine leaming techniques
with an Artificial Neuron Network split leaming method into training for 70 percent and test for 30 percent with
the highest accuracy of 89.52 %. The leaming ability of the system users who were able to use the system well
by themselves was at a highest level of 75%. As for the ability to recognize the use of the system users, the
users could easily remember the form and method of using the system at a high level of 55%. As for system
performance, it could help solve users” problems at a highest level of 75%. As for system errors, there were no
errors found, and it was found at a highest level of 60 %. The overall satisfaction of all users of the system was
at a highest level of 70 %. The results could be used to reduce delays in solving problems that might occur,
resulting in undamaged ready mixed concrete which could be able to be delivered on time. And it could be

applied to in transportation of fuel and raw materials to production plants punctually.

Keywords: Urgent decision making, Ready mixed concrete
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wasiasafiAng URmalusevingd w.A.2562 83 12563 S1unuiedu 1,000 Teyaaindurusnvuds
ABUNTANANIATY F1uaU 70 AU wuAadoiiingUAvnTosay 1.36 nferatu \Juteyainsounqu
wolfivsdensldlunisiGouiveandos

a

2. ihdayanisiiudufinnsudsavudmauninnauasaingURmaiiamun 11vin1sinssuy

ATIRADUANINYNGBY NMTIATIZNTRYE wardunszidayaieiiluasneguuuunisdndulaseudmiy
nsiingURnnvessarudineunsanuunauasalagldinaiinnisiseuivenses
3. Mmawseudeyadmiunisiseuiveunieanisinisudeya (Preprocessing) filiiiigtamse

o

Toyaids deyanivinmeldauysal (Noise data) eenanunastoyafuiieliladeyanduiusiy tunay
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o a

Data cleaning v unismdadeyai ludusslovinanisldau wiodudeyandainuinnain Data

Y
v

integration tJunssiusideyarianunnuuasdeyaniag uilivaeiu Data selection 1un1sAnden
Foyaiinrtesiudeyaiililumsinsziidulssleviienisyiung uag Data transformation Wunsda
foyaiildnnduneunsdaidondeyalfimnzauionehuevievnisuasmiialioglutisiimue
(Normalization) tale uazlesiau (ACI & OZDEN, 2018, p.73) lad@nwinuin dnsduundeyanisiia
oUAmg Tnsutseenidu $rouse lifouse msuiadu enufiaueds anudueds gumgigean
gumaiiingn Arutudiivsiofe nsunssEeINAe g Uiinasus LLasqmuqﬁﬁuﬁaﬁuﬁuuasé’ﬁﬁ
nsdnusziandeyaidu 1 (A9 d15q) nie 0 (Wi ludumad) Wlunisviuneedfivnasiaslunaiea
n1358u3 (Vyshnavi & Nalini, 2022, p.287) tJudu “Lumu'i%’aL’%"aqmiﬁwmgﬂLmeséfﬂﬁuiaLs'm'w

° o a

dwsumsiingdAmguessavudinsuninuuunamadalagliinadanisifouiveans osldimunuonys
3 (Attribute) AUszneuluse 1) nsldnanlunisudedeans 429 0-1 Falus Tdaan 1 9 1.1- 2
Falua Wiay 2 dwnnndn 2 Fludlddes 3 2) anmsarouninnauiasa neuRamnldausdelslls 14
fua 1 Wausels Today 2 wavdeudntes (aiul wu) Tdaw 3 danudenieedls 1-50,000 Un
9@ 1 999 50,001-500,000 U T98aLae 2 ¥4 500,001-1,000,00007% Tday 3 arlaiin1sidedin
Tduan 0 drfimsdedin Tida 1 wazlifinnsuiniu 1fuee 0 dnsuiadu 1 au lddee 1 fins
vindu 2 au Tdiaae 2 Sn1suindu 3 au ldduas 3 8§ N au lddae N Tnenisdndendeyaiiies

1,000 9a lun1sldau dann 1

A3 ssdumnusuusniou
(Attribute) 1 Tgnanlon

2 Tdrusialst

2 50,000-500,000 U™

van A A NS ms STHU

B wsn  W@om Bod) va® e 0 'Lislludin
ns T o Ll u TR o Liflunalu
ud nou

ia

e

A2 sseiumusuusaunas
1 Tdaniou

3 @owruidmian

2 S0,000-500,000u™W

0 LTI Tin

1 vendul A

1 2 1 o o A3
3 2 1 o o A3 -
1 3 2 o 1 A2 Al STHIUATIMINTUUSIINAN
2 1 3 1 1 Al 2 TBvanvunana
2 3 1 ) 2 A2 1 T usiobils
3 1 2 o o A2 3 31NNNINS00,000u™M
1 i 3udin
1 2 1 o 1 A2 1 vei3ul Aau

A 1 feganisulassudeya (Data transformation)
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4. msoonuuunsdadulaissiiunaziannsiFouveunieanisifous (Machine leaming)
whsuitymilindulunurudsouniasauaialinaiwilieouniafifdnstmun g uautfuay
fiszozianlumaudaialalld$uanudeme Jeuszneuluse 5 dau Taun 1) Jads (Facton 2) Teya
(Data) 3) JUWUU (Model) 4) ag3A3 (Solution repositories) 5) A3uAUgyM (Solutions) #T835N13
uily (Procedure) Wil asavudansuninnaniaiaiingdivg szuvazltinaluladnisieuiveanies
(Machine learning) wazdana3fiu (Algorithm) sunsiFeus (Train) naaeu (Test) WaiSouiudniug
MFouls’ azgnifiuliluadananug (Solution Repositories) A Ukuun1IFadulaLs AU (Model)
egiudlsideutoya (Data) MTuuev3td (Attribute) Usznausne 1) Tanlunisuds 2) aninsavuds
AouNIANANESInauAAWe 3) Audenig 4) n15dedin wazs) 13U HIu Website JULUY

nsandulatssnau (Model) azlanaans wansn1suatgmi (Solution) n3eisnsuily (Procedure)

' '
] ' =

audeulosingg Adeudun lunsexdenlddanesiu (Algorithm) anviavun 4 Sanesiu Ussneuse
1) Waulddndula (Decision tree) 2) ﬁmmiﬂﬁlﬁmﬁummﬁqm (K-Nearest neighbor) 3) 351as3118
Uszamiiisy (Artificial neural network) wag 4) I5dnnosarnmasuuvTU (Support vector machine)
Quuvesanesfiuia 4 Fdusanesfuillinuiemneiuniafe nanfeudoyaligsenmus iy
inidelnsurazdaneifiu fyaiu qades widannsothuldlueuddedld nmsiinmesiuioudey
KNN GA SVM DT uaz LSTM Sana3fislunisieusvonados (Bansal et al, 2022) Tuanddstinnaidous
YouA3 asaidenHaINNSI BuTveuAs pauuUilAsuTinar NG nFes (Accuracy) annilga wavAI M)
TunsUszanana (Time processing) 15afiaavasnisi3susinldlumadenguuuumsuigmiiiniu
TunuvudweunianaaiansdisavudmouniningUfive

5. maauﬂizﬁw%mwmaagﬂqumsmaauﬁiﬁﬂmmm RapidMiner studio 9.9 1l p@¥14
ns3suiveaniesvesguuuunsindulaissdiudmiuniningiRvnuessnvudineundanuUNaNLASY
TagléinadiansBeuiveandasifeyadmiunistous maveasulideyaiiiunszuiunsinnisteya
$1uau 1,000 Foya Ineldmsinliaionsoudandeyayefin Ly X K Folds wuuuus 70:30 (ddeya
\eug 70% ldvagaau 30%) wazuuuwus 80:20 (14¥eyaiious 80% linaaeu 20%) dn13ivun
wann3Tad (Attribute) ¥osdayausznaudle 1) Waanlun1sudadl 3 sedv 2) anmsavudinaunsn
nanasInewingURmag 3 szau 3) mnudemed 3 seau 4) n1sdeTIed 2 s¥AU uaz 5) My
N sgaU N1sindsednsamvesguuunisdndulaseiudmiunisiiagdimgessovudinaunin
wousauaialngliivadiansiiouivesniosnsiaanaeugniies (Accuracy) wagialunisussanana
(Time processing) Tnemsidenannslieudisuanuanisnaaesiildosnuuull IﬂﬂLﬁaﬂﬁ]’]ﬂﬁ’]ﬂ%ﬁadﬁﬁ@ﬂ

dauil 2 nmsUszifiugUuuunsinaulatssany

6. as1aguuuunsindulaiseniu UDM Model (Urgent decision model) dwisunisiingUame
YesTAUUAABUNTALUUNANLESY 9nMsidennanTUTeuisunsiSeuiiilaaianugndeuaziiatly
nsUszananaiiangafithunldadeguuuunddgmuuuisaiuiaign Inglduuannisuimssanis
Anidu (Crisis management) WWIAAN1TUIMTIANISIATINAS (Project management) nsdansAmEes
uaznsdinnsing Taefimsdnnisingeaziiuiinssuiunmsndavnmsaidainsiadfuanuddgyues

NMsuATnIN15IANITINGANILUUUTIABNITNMITANTANUEES WazgUuuuIngausenaunieduneu
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N15UsEEUNANTENU NISROUANDY N13)AY Uagn15aselvyl (Romiani et al,, 2019, p.222) WWIAANS

v a

fadulaluaniunisaifilauiueu (Decision making under uncertainty) Uszlewilgegnainnisiinsien
FununaysgloviesAnsdosamulumsitmunisnsiidussansamd aasuimusssuveanisdndule
ﬁ“ﬁumﬁaué’m‘ﬁaga LAz USULAINSTUIUNITOE 1R Bl B9 (Whitman et al., 2023, p.1) nsindula
Aliuueulunsesnuuunsruiumsiomadedtmlldnssassmunisusnisuuauasiieadns
Tnsaseailuandififiuninnisaernaraulduiveuiifudouturemadenlunisdadulag el
g wnadadulaiunmealiviusuilidauvesmadenlunisdndula Tunsdifnwaswesuitnen
‘uumimzy'l,m'wﬁﬂ (Hodgett & Siraj, 2019, p.684) warlhuiAAN15UTUUTINTEUIUNNT (Process
improvement) M3§uiATmaINTYeINUIBIRE AT 1eaTTA wazandililunsaisassddslg 165
nsfinnsaindudsiinnoulunsuiuuinssuaunsiduninnssilvsl (Schenkel et al,, 2019, p.71)
ﬁgmzummmmﬁwmﬁwma%’wgﬂqumiﬁmﬁﬂméqmuﬁw‘m%"uﬂ’mﬁmqﬁ’ﬁl,msuaﬂsmuﬁmauﬂ%'mLLUU
NamLﬁ%ﬁﬂmd%mmﬁﬂmiL%‘ﬂu';f%qLﬂ%amf‘?ﬂmfw UDM Model (Urgent decision model) vt al#lun1s
uitymuuuisehunsdsavudsaeuninnaaiaingtimg lunslivadamsisouveaedoddiinigly
a¥agunuy (Model) e lldniluimussdriuvdoatduayunisduiunslugsiasiieg dnisasisguuuy
OPABRL Model iital#idondumsdmiusndul sraserludumeiiafiand fszogmeduiian Sannm

UaamﬁaqaqmﬁsammmLﬂﬁaumuaaﬂlﬁ (Liu et al., 2019, p.126926) uans UDM FULUU fanm 2

STEP 07

Evaluation

Usaiduwa

UDM Application
Step O01: Identification
Pt 02 Assemsmmne |
Pn 05 e
|
T

STEP 06
Action
dnoums

mulsasun
asu

Process

la3uudo

2 2 §Ulluu UDM

sUsuunsindulassudmsunmsiing Ui vessavudineuniauuunauasalagldiveianis
= v 4 g o = i &
Soudveaniedll 7 Tuneu Magaidunsaluil

Junaud 1: Identification (Myszydymvseaniunsaindesnisnisandulasee) nudym
wioaaunsalifesnsindulaiseiau nsdlsavudsnounIanauaiuingifive fiusaudedoyaniu

Website nsédlsavudsnauninnauiasaingURme
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£
o v

TupaURl 2: Assessment (MsUsELliUaD UM IlLaETayaTAgI1UDY) HTUUsEiuan U alRal
1) Tdanlunisuds 2) anmsavudineuninnauasanawinme 3) Anudenis 4) nsdedin waz

5) AMSUINLAY

= v 1Y)

\Neadeq) svuuudeteyaniddnlunis

o

Fupoudt 3: Inform (nsudetoyauazanuigesauliiung
uitywilgTuse fuddldsudoyawdonuszanunu wdesde wdesdnsduntiomde usmsiunsu
ToyartauavesnmsAngtRmauasisfounumeduiisimsativayutaoinde.

fupoudl a: Process (MsUsvananauazliaTesitoya) ssuuasvhmsdadensuuuuiinfiannia
anunsaiiiug Tnsduegiudoyaiifdusnrudsouninnaaioudsriu Website

Fumeudl 5: Solution (N1sAarsANIMAEENUAZUHUNILAY) TEUVILAMIAFDN LATLALNIS
uilviidTgelsifugieades loun fdusa figs wazdudms

Fumeudt 6: Action (Masudunisamuunisudle) eududeldsuismsuidgmanszuulity
thlUUR futrssidunssadimsuitymildsunnssu fuimseglasudoyannszuundonisnig
UfjUR

v '
o a

Jupaud 7: Evaluation (MsUsziliunatazn1susulse) Useilunaveamsaniiiun1snuisugiun
L‘ﬂ"EJ@izé’fummmmmiumﬂ%uﬁ'ﬁzym Fosfinisudlvddlafiuiu Lﬁ@lﬁgﬂLLUUﬂﬁé]’mﬁﬂminmm
TunsdlsavudsnounianauasuingiRumgldnuldiiauszloviaen

7. Yszifiunaguuuunsdndulassnudmsunisiing URmeueasavudIneuninwuURaLLass
Tnglfinadanisiseusvenaies msuseifiunaiievssifiunaguuuunsdndulaisedaudmiunisie
gUAmavessnvudsnunInuvunauiasalagldinadanisisousveaiai s l¥ngudiegedoaniu
UsznoumshuaiiuiiiuyFuaziondiufinaesanuin ngammamuasidnisdndenwuuiazasldanu
Usgnoumsiidinamidnuay 40 uis Iuusdrwildlunsussidu sondu 5 dusdedu Ae 1) fu
ANUaIatunIsiFeusveldseuy 2) aranuaiunsalunisandinisidanuvesldssuy 3) A

UsgdnBnmuesssuy 4) dudeRanainuesszuy wae 5) suaduiianelavesyldsyuy

NAR13I8

1. m3vaunUkuunsdadulassiudmnsunsiing URmnvesavudanauninuuunauass
Imas[,%l,wﬂﬁﬂmiﬁaug"%am’%laaﬁ]ﬂ%é’aﬂ@%ﬁﬁ’ﬁimwwﬂizmwLﬁsm (ANN) wuusSplit Test 70-30 fiae
thunlfidensuuuuuitymuuuissulasiidinnugndes (Accuracy) inniigaiifesas 89.52 uaziian
Tun1suszuaana (Time processing) Av 1 AU mmiﬂﬁﬂtﬂ%ﬂwuiuﬂﬂiLﬁaﬂciﬂuﬂﬂiL'%auimaam?aﬂ
Tumsuidamislesnvudsaeuninnaiaiaiing TAmelsog1sinia

2. MnaaeulsEansnmgUsuunsandulasiudmsunisiingURvnressavudmaunsn
wouramaialngldinaiamaioudvoneiemanisindsyansamiaeannugnioaduded e
gnAesnnTignfe¥ear 89.52 uazianlunsuszanana Ae 1 3unit fedslassngdszamiion (ANN)
wuu Split test 70-30 Fo4AdUNABAIANYNABITOEAY 88.10 Uaghianlun1suseaiana An 0.4 Fundl

seAsduliidndula (DT) uwuy Split test 70-30 seIdarmlndidsstusiniian (KNN) wuy Split test
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70-30 A1ANgNABITesar 87.62 uavliatlumsuseuiana fie 0.6 JuNil fagTstnwasannmesuuviy
(SVM) 1y K-Fold 5 uag K-Fold 10 Aaugneasiosas 86.70 uaslianlumsussaiana fie 303 Junil
Fenulndidssiuanndian (KNN) LUy K-Fold 10 Aranugnéinsiesas 85.90 uaziiatlunisuszanana
Ao 0.6 VNAUWAAT Running time LUy K-Fold 10 1g1auinnin@e 564 Uil wuu K-Fold 5 Tgiies

303 U9 ANUT18ALLBEARITIE 1 D9 A58 5

M54 1 uansaanugnaesazianfldlummeaeudeyalasldisulidadula (Decision tree)

DT Running time
Tool
Accuracy (%) (S)
K-Fold 5 85.40 0.3
K-Fold 10 84.10 0.5
Split test 70-30 88.10 0.4
Split test 80-20 84.00 0.7

M1319 2 uansAmugndesiazafldlunimaaeudeyalagliisaulndifsaiuuiniign (K-Nearest

neighbor)
KNN Running time
Tool

Accuracy (%) (S)
K-Fold 5 85.20 0.4
K-Fold 10 85.90 0.6
Split test 70-30 87.62 0.6
Split test 80-20 84.00 0.8

A1579 3 wansAANgnAskariaf idlunsnaaeudeyalagldislaseineuszamifien (Artificial

neural network)

ANN Running time
Tool
Accuracy (%) (S)
K-Fold 5 86.20 5
K-Fold 10 85.50 10
Split test 70-30 89.52* 1

Split test 80-20 84.00 2
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M1319 4 Uanaranugnassuazafldluntsnaaeuteyalagldisdnnesannasuuydu (Support

vector machine)

SVM Running time
Tool
Accuracy (%) (S)
K-Fold 5 86.70 303
K-Fold 10 86.70 564
Split test 70-30 69.52 0.6
Split test 80-20 79.58 0.9

M54 5 uansAAnugnaeaziianfildlunsmageudeyasi

DT KNN ANN SVM
Tool
Accuracy (%) Accuracy (%) Accuracy (%)  Accuracy (%)
K-Fold 5 85.40 85.20 86.20 86.70
K-Fold 10 84.10 85.90 85.50 86.70
Split test 70-30 88.10 87.62 89.52" 69.52
Split test 80-20 84.00 84.00 84.00 79.58

3. M3vszifiunagduuunmsandulaisswrud msunisiing URmvnuessavudenaunsauuy
nauadalngltimadanisisousveaniosiuauanusalunisiioudvesildssuvaunsaldnussuy
i Yuegadsnemuomuingzduinniian Sevas 75 dunrwamsalumsendinisliauvesyldszuy
aunsnandnguuuukagisnisidnussuulilaedeseduann Sevay 55 MulssnBnmusdseuuaINnse
Pelunmsuitymveslildsedunniign fovas 75 sudefianainvesssuulinuderianaialunslénu
szuu sruwvhendldgniesseduanniian Sosar 60 uazduaruemelavesldssutlasnwsruiome

fanuiisnelaluszuussdivunnian Sosaz 70 dsedunsusediudineasideniwise 6
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A1519 6 WARINANITUSEEUANEIUNTAUNSITIUSEUU

sERuNMTUTEIETY
.. Yowign vios Utunans W wandige
Usziauaiau
N=40
(ovaz)

fupasalunsseuivesldseuy 5 5 30
vhugnunsaldeuszuuldiduegedimenues (125)  (125) (75)
suanuaansalunmsandnsldanuvesyldssuy 3 22 15
uausaandrgluuukazIsnsldnussuulalagde (7.5) (55)  (37.5)
AuUsEANEANTBITEUY 2 3 5 30
szuvannsagislunsuidaynvesldla (5) (7.5) (12.5)  (75)
AUTDHANAIAVBITEUY 6 10 24
ulinudeRanarnlunisldnussuy ssuuinuldgneies (15) (25 (60)
auanuianelavesldsuy 4 8 28
ImEJmWﬂmﬁy’wmvhuﬁmmﬁqwa’iﬂuswuﬁazﬂuaxﬁu’m (10) (20)  (70)
AYUIWHNANISIAY

nswaugUiuunsindulassiiudmiunisiing URvnuessarudsnsunInuuuNauasa
TngldinadansiSeudvenndesnesanesinitlassieussamifios (ANN ) wuu Split test 70-30 Feilen
ANUYNFBs (Accuracy) 1nfi gaunldidongUnuundtamuuuisiniulnsaenadeaiuauidoves
s19a iandadin (2562, w.72) ladnwidwuunisdndulalunisidenyanssanedygradmsulasaigle
uinhuasildimeiianisidouivenniosedanedfiuisanulndidssiuminiign (KNN) Jsdianaam
Qnies (Accuracy) innflgmulfidengansranedygniisdan nuddeinuiguuuunsdadulaseiu
TunuudsreunianauasafiintuanmafngtRmgesovudsneuniamauiasaaunsniluldly

1% 1% | I3 v a ! Vv a % [ ~ & Yaa v |
widgymlaegrasasrvuiunmsdndulasine ldawsenlilveglussuuiiie denldisnmsuidymsie

' v
a a =

et ulaemaidanisifeusvesasssazanidunisidenisnsuidymilivnunsauuazgniesign

'
=

FeenunsauidgymanuatrannsieansuarUssaunuilensinaulvesiiiiertesuazannanszmy
fifisorudemenesounianauaiafifinisimunauandiuasdnuuemenisam uenntugid
Anuiaudlaausawurideyaniie axdeglussuy dievhlvnsaudsreunIanauasaanunse
duiumsuitigmlsedseiieasnga uwndaainmshauluguuuufsdldaulunsdens dedule

nshideyanieg dededdidmihivasaulunisinuienisudledym nslénaianisiseusves

v
a a =

LA3 0981 UDM Model azazain wagsaasininiliuntdgmiminedulaeesfivsed@ns nmsavuds
pounImraLLasaanusasiunsluaaldl el usenuseiudunsuAnvauwny g lalifinisuddives

AounInrauasTlulll ShwgiugnAiviinsdeuensunianauaivetasieiies
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mytauszansameesguuuunsdndulaswulunuuudimeunianauaianstnsingtfme
TneldinalianisiSeudvaardesnyds ANN wuuuUs Training Jowas 70 Test $ooaz 30 ldraugnies
Ae¥ovar 89.52 1TuAiAugndeaniige asandesiuauidovesnuasny aula (2563) lunis
Wiguiigudseaniamsvuuumsdnduladennguivivesinfnwmanvdvinalulagansaung A
emant IINe1FeTvANUITNE dunanmisilSeuiisuyseanSainvessuuuunsandulaisedau
WU detnuseansamiUseuiisuainnnsine Accuracy, Recall, Precision and F-measure A1A211gN
#94 (Accuracy) %ﬁﬂixﬁm%mwﬁﬁqm Ahsan et al. (2021) %Lﬁulé’ﬁmu’m*mﬂ'liS'&Juifsumt,ﬂ%uﬂuﬂ'ﬁ
adeiaelsaiilaldogaiiussania duneu nisusznanadeyadimih Wy maasfiiaes maudas

foya warmsuunnatoyagminnliifieainyadeyaumsgiu funumddylunisananslignesly
nsvuetugainenansAnyuandidiuinssAnsnmrouuuassiuunndeiuluiuegituims
Usuruadaya Osisanwo et al. (2016) wuiaiildaiisuvudiass waganuutugnduiladofiddylu
MyInUseansnm
msUszfiunaguuuunisindulassiunsdiingifimvsuessavudsnounianauaialagldinaia
msiFeuiveaaseadumsussifiuguuuuresmsldnussuu lushuussavsamansnsauitymildssduann
figndisFosas 75 asandeatunuitevedlnives wazsaudus (Qaiser et al, 2019, p.2006) NUIIFULUY

WIATAN ST INTUsEAVEA Nl sendandsnuiuaunnnsuinslaiisuiumaiiaiy

a3unan13Ide uasdalauauue

NuiTseUuuunsindulasidiunsdiinguRmvsuessavudimeunianauasalagldinadn

=3

nsiSguiveATeLdanesiuItlaseinguszanifien (ANN) wuu Split Test 70-30 dlA1gNf@IN

adaa a a a

fgnAoforay 89.52 1HuANNUsEANSamiign azihluldideonsuuuunisuitdamiidfige uideises

a

suuuumsindulaiswiounsdiingiimgvessavudseunianauaialasldinadanisisouiveanses
2¢ld UDM Model iitelduidgymilinduldogrsmniiluowanamsailumnadluwmuadiadu
woundndululnsdwsidedoluldnuldasainiuinlinsaudsmeunianauiasaiinnusanidalunis
widgmidetuldnanlunsuidgmildisildaounianauaidlideme densanamuafigndi
Foans waramsoluiaunyfuusddlunisnudunurudsinud ug IWenunuesilinisuinig
nuauvudsiauiuale sasmseeiayilinisudsesUssmdlvedinisiauiaiuisawdsduiv
USEMeeAlaee sty

Foauanuzlunisiinamsiseluldusslovd

1. fuszneunmsrudsaounianaaianassmaiidomsuitiygmnasnvudsaounionauiaia
loiRngaime

o

2. gsfvvudainuaue) amnsaluusuldlvaenndesiugsfald wu saussynidowas sodeingau
Wilssnusdanuuriuiaimed sasudadnisey saussnndruliend miudadlssdiuusuainsanen

sauTINdveanaInsfnsesiiodlssnuina (Judu

3. AU50FS 1B UNAATULINUNTIENS brauldEaIn wazdemanIsigau
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v av &

darauauuglunisiduaesialy

1. thlufiaunsuuuunsindulassinluiudung sy sade n15351358a70

2. hluiamnadegduuunsansdndulaswiunidadsdug uaudseudisuiunsdedula
B

3. 119ane37Isdue wasguuuunsandulaseiou
fnAnssuusznA

YavaUNTEANMANgnIUTYY N Uaidin Anvmalulagona nnssy N Ine1qesignseuns

v a YA o

AladanisiseunisaeunangnsuTvnutadin a1vinisdnnismalulad Avivigideladninnuidel

Y

warannsathdeyanuideiluinunifauseleviguaaluinmsuudreuniananasaliluewnnnely
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Abstract

The objectives of this research were to assess the mental health assessment and factors
affecting mental health problems in the elderly patients with chronic diseases in Chiang Rai
province. The population and sample consisted of elderly patients with chronic diseases in Chiang
Rai province. The research used a multi- stage random sampling method by stratifying Chiang Rai
Province into 4 areas according to the public health operations of the Chiang Rai Provincial Public
Health Office and simple random sampling was conducted by drawing lots for districts in Chiang
Rai Province at a ratio of 5:1 from all 18 districts and drawing lots for sub-districts at a ratio of 5:1.
It was found that 8 sub-districts were the sample group in a sample size of 400 persons. Research
tools consisted of the 20-question stress assessment forms of The Suanprung Stress Test 20 [SPST-
20] and State-Trait Anxiety Inventory Y-1 [STAI form Y-1], and the 15-question assessment form of
Thai Geriatric Depression Scale: TGDS. According to the findings of a general data analysis of 400
elderly patients with chronic diseases, the majority of the samples were female of 204 individuals
representing 51.0% with an average age of 68.2 years. 206 persons accounted for 51.5% were
between the age of 60 and 69 years. Accounted for 32.0%, 128 persons completed primary school.
Accounted for 48.8%, 195 persons experienced moderate stress. Accounted for 51.2%, 205 persons
experienced moderate anxiety. Accounted for 51.5%, 206 persons suffered from moderate
depression. Furthermore, the factors affecting mental health problems in the elderly with chronic
diseases revealed that gender was found to be significantly associated with all of the three
components of mental health. Moreover, family relationships were found to be related to stress.
Relevant agencies should screen, monitor and create special activities for different groups of elderly

patients in terms of gender and their chronic disease history.

Keywords: Mental health, Elderly, Chronic diseases
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nsUszfiunsua sundasmesuensuallug nnzvesdnlafivaindu miuvues liflannugy dudu
arudAniieatunuemisdiuiname Snla dseu infestiet Wauilas nguiluyaussaninaues (Train
The Brain Forum Thailand) (amﬁ’mwmam%amLﬁawssé’qmwwﬂmé’i’n’mﬁaé’qnmq, 2552) NMsnagoy
aiisansslumandgavindu 0.94 emnewiiiu 0.91 Tnefidianandismsssausintu 0.93 Aravuuy
Y83 TGDS 521ing 0-12 azuuu WWuunfludaeigvedlve asuuusendn 13-18 avuuu fondug
fiauaindnies Azuuuszning 19-24 pzwuy fednduffenuesiuiunas uasazuuuszning 25-30
azwuuieinduilanuieiiguuss

N15NRIUNTIEFITUNTITE UaYue

ﬂwﬁ%’aﬂ%y’dﬁsi'1um3%’11imﬁfﬂwsmﬁaﬁsiﬂmqmﬁﬁamuLmemﬁﬂﬁaﬁﬁumﬁ%’a’tuwwﬁ
Adunesguananndrinnuaunsinssisssiumaideluyed aoiuddouasian unineds
s doese vuneiauluiuses: COA. P2-012/2565 Laziaviilasin1s3de: P2-012/2565 Suil 10
fguieu 2565 warldlusunsudiasieviadia SPSS version 28

Wieszidoya

1. osuedadeiiinadetiymaunndnggeetglasadfnssamn léun danud A1fesas Alade
dudsavuinnsgiu

2. Wasgntafeniinadedayguaminggetenvlismelsaisess Jminldesy meadi Chi-
Aty 0.05

°

square MRUATEAULYEN
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HaNTlAsIzideyaTnlUresaegiitheselsnses 91 400 au nefutadediuunag

Tnedlsnazden Nan1sAnwILAartady fakandlumisne 1

M99 1 ANuduarSevazvasioyaladudiuyanavesasonentiemelsaess (n=400)

Jadudruynna A Joway

bW U8 196 49.0
e 204 51.0

21y (V) 60-69 206 51.5
Min = 60 70-79 105 26.3
Max = 95 80-89 81 20.2
Mean = 68.2 90 Fauly 8 2.0
SLAUNISANTN lulasyunisde 95 2338
Uszaudnw 128 32.0

AseuAnwInoUAL 73 18.2

AseuAnuinouUane/Ui. a8 12.0

ouUsy/Uaa 40 10.0

USeyes 12 3.0

ERTTRINY 4 1.0

ANUNINALTA Tan 35 8.7
ausd 262 65.5

nINY/ME1/uen 103 25.8

ANULiEanaveeele Wianauazivaoiiu 84 21.0
ileanauslamvdeiv 232 58.0

laiiigane 62 155

laiifinsmauasfosiniouau 22 5.5

duiusnmlunsounia fiauduiusiinlunseunsa 295 738
fiarudaudslunsounsiunnds 98 24.5

fanudaudsluaseuasnasniian 7 1.7

N3 1 wudngustegvd g dumendgsdiuin 204 au Anluiesas 51.0 01ginbe

68.2 U drulngjogluyae 60-69 T d1uau 206 au Andusesaz 51.5 n1sAnwdiulngausziv

Useaudnuw 911U 128 AU Sasar 32.0 anuninausa 262 au astdusesas 65.5 lnasiglanaiiies

wildwidaniu 232 au Andusasay 58.0 duiusnmlunsauasiflanuduius

Spuay 73.8

v a o
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namsiaszilgmguandn

Han1sIAsIziANASealaglduuuUsEiuauAIoAgIuUTe (Suanprung Stress Test 20
[SPST-20]) A4m1574 2

A1579 2 UIUkATTREATIEAUANNLATEAYR 9818 TUIenglIAT o nuUUUTEIuAIAT B
#UU59 (Suanprung Stress Test 20 [SPST-20]) (n=400)

AULATA MUY Sovay
AULASEATEAULBE (AZLUU 0-23) 159 39.7
ANULAEATEAUUIUNAN (AZLUY 24-41) 195 48.8
mmm%‘amsﬁuqa (AZLUY 42-61) 34 8.5
ANUATEALUTEAUTULT (ATULUY 62 Fuly) 12 3.0

2191599 2 NUTsEduAILATEATEN gyt aedslsaE as i nuuLYsHfiuauaTen
anugseglunnuaseaszauliunans Sruau 195 au Anduiosay 48.8 sesaunliunnnuaienseiu
e $1uau 159 Au Anduiosas 39.7

nan1sIATIEiALIaninalaglduuuInAuInniea (State-Trait Anxiety Inventory form
Y-1 [STAI form Y-1]) $l391579 3

M1319 3 PUIULaTevarsEAuAIIANANaYeIdgIe1giUlgalelsAlTasnLuUTnANInNATIa

(State-Trait Anxiety Inventory form Y-1 [STAI form Y-1]) (n=400)

ANLIRNATIA MUY Sovay
AIAANATIATEAUM (20-60 AZLLL) 179 44.8
AMNIANAIATEAUUIUNGNY (41-60 AZLUL) 205 51.2
ALINNANIATEAUES (61-80 AYLUL) 16 4.0

1M1 3 NUdsERUANNIRNiIaTeId dtegUlemelsalseSnuuuinauianta

)

aglumnudnnivaseiuliunans Suau 205 au Anduiesas 51.2 sesaunldunmuinniaszausi
d1uau 179 au Andudesas 44.8
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Hamslaziamedueshudgeeneitienelsaiaest Inglduuuussdunngduedludaenslne

(Thai Geriatric Depression Scale: TGDS) A401574 4

M1319 4 IuuarIegarneduAIlugeeneivledmelsaiseds Inslduuudssiliuniedueasily
Q’Qﬂaﬁqlwa (Thai Geriatric Depression Scale: TGDS) (n=400)

AMETaas I Sovag
laifinme@ued (0 - 12 Aziuw) 125 31.3
InneBuadudntes (13 - 18 Avwuw) 206 51.5
dnmeduaiiuunais (19 - 24 aguuw) 58 14.5
TAMeBuaiIgumnse (25 - 30 Avku) 11 2.7

£ A

N5 4 wunaduedludgeenefitiedmelsagess dalngfinneduaiiantes S1uau
206 au Anvduiosaz 51.5 sosasnlaunlid

1% °

AMETAS 1w 125 au Anduieeay 31.3

A1U130ATUNINTINAVNINAANG 3 AU VegeeneUIemelsniTese AuananIn 1

60.0
51.2 51.5
48.8
>0.0 44.8
39.7
40.0
31.3
30.0
20.0 14.5
8.5
10.0
. 3.0 4.0 2.7
0.0 ] [ | -
o RS a N N RS a RS e RS N
N NS N X
AULATEA ANNAINNNIIA AEFULAZ

o

AN 1 SDUATVDISTAVAVNINDN (AULASEA ANNIANNIIR N1ITTULAST)

q
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ASIATIEIANUFUNUTTEN IR UTDATLAUALUIANY (STAUAINILASEA STAUAINNINNANA

SEAUNILTULAST) AILEAILUAITIE 5

M1319 5 uanman1siiassianuduiusseninadadudiuyanaiazaunninvesgeeyivienelse

Fa%s

UJadediuynna AAULATEN AANNINNNIIA AzTaai

X p X p X p
LW 17.634**  0.001 9.234* 0.029  12.594**  0.001
918 7.328 0.062 6.359 0.074 5.398 0.089
SZAUNITANEN 3.411 0.332 5.321 0.295 5.559 0.295
ANTUNNANTH 2.135 0.401 3.569 0.312 3.659 0.312
AMULTBINDURITIElA 4.372 0.388 4.581 0.365 3.581 0.325
AMuduuSTuaToUAT) 8.919% 0.030 7.456 0.052 6.456 0.089

MBI * p<0.05, ** p<0.01

3101519 5 T geengiviealelsalsosanudnnadanudunus fivauandn saudiy
(AMULATEA AUINNAIIR BALAITTULAST) AIUANUAUNUS IUATDUASITAUFUNUSAUANUASEA
Nszautivdfny 0.05

aAus18Nan133e

quamInvesdgeegUleselsalsess MeanuaTen AnuInnivawazn1ieduaiioyly

v

FEAUAININAUUNA @BARFBINUNITANYITTEVOY VT WFT AADAAN WazAWd U (2556, 1.174)

U

o =
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vlidasenguianefesszauiuameduduludusg dswalfannzguninmewasdndoninsy wude
Bunnuedeniniu winggeengldaunsadanisivdgmeanuaienld Ageudinaseaniizavnin
donndaiunuisvesUndn wazaudue (Park et al, 2016, p.49) inuialsaiseduduilasud ey
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Abstract

The objectives of this research were to analyze the deflection and stress of steel pallets
in the cold storage industry, and to reduce the number of unnecessary parts of the steel pallet.
The steel pallet model with dimensions of 120x110x150 centimeters was created by using finite
element software. The accuracy of the deflection of the steel pallet model was verified using the
dial gauge test results. Subsequently, the deflection and von Misses stress of the steel pallet were
determined to reduce the number of unnecessary components in the steel pallet when the steel
pallet was subjected to a uniformly distributed load of 1200 kilograms acting perpendicular to the
steel pallet area. The results demonstrated that the steel pallet model had a maximum error of
6.52 percent from the test results using dial gauges. By reducing the number of components in the
steel pallet area, the deflection and von Misses stress of the steel pallet could be reduced. This
reduction led to a decrease in the cost and weight of the steel pallet by 18.61 and 18.57 percent,

respectively. The results of this research could be used to benefit industries that use steel pallets

to store products.

Keywords: Steel pallet, Finite element, Deflection, von Misses stress
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@stract

The purpose of this study was to compare the knowledge, attitudes, and breast self-
examination skills of Uttaradit Rajabhat University Public Health students to determine the
effectiveness of a breast self-examination acquisition program. The research utilized a quasi-
experimental design, dividing students in two groups with 30 participants each. The program,
spanning four sessions of two hours each, encompassed group lectures, demonstrations, and
practical exercises on self-breast examination. The daa were collected and analyzed by statistical
package software program using frequency distribution, percentage, mean, and standard deviation.
Compare average knowledge scores, attitudes about breast cancer and breast self- examination
skills pre-post attaining the program using t-test statistics (Paired Sample t-test). The study revealed
statistically significant increases in knowledge, attitudes, and self- examination skills among
participants post- program, with p-values < 0.05 (p =15.5, 16.5 y = 47.2,50.4, and p = 1.8,4.0
respectively). This program should be encouraged for implementation among public health
students, and other programs in Uttaradit Rajabhat University. In addition, this program could by
applied as guidelines for public health professionals to improve their skills and teach breast self-

examination to others.

Keywords: Breast self-examination, Breast cancer, Knowledge, Attitude, Public health student
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