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Abstract

The objective of this article is to propose social support and blood sugar control concepts among
type 2 diabetic patients. In the past decade, type 2 diabetes has become increasingly and continuously

widespread; it is also untreatable. Therefore, the patients have to suffer from the illness for the rest

, ‘ NIANTIVINTUATINE DA W Te
UM 14 20U 2 Uszduiou weun1au-gamaw 2563 v A < B
i g g atuinermansuazinalulad



of their lives. If the patient follows healthy behavior correctly by (1) eating healthily (2) exercising

regularly (3) solving health problems (4) reducing high risk-taking behaviors (5) facing health problems

(6) checking blood sugar level and (7) taking medication and seeing the doctors, they can also help

control blood sugar levels. However, if patients with type 2 diabetes wish to effectively change

their behavior, they should be supported both directly and indirectly from people who are relevant to

them, including family members, neighbors, community leaders, co-workers and health care providers.

Keywords: social support, type 2 diabetic patients, blood sugar level control
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Abstract

Nowadays, the popularity of street food consumption is increasing because it is easy to find, inexpensive, and
able to meet today’s lifestyle needs. However, street food and beverage consumers are at greater
risk of illness from contaminated food intake than consuming food and beverages prepared in closed
areas. This article aims to demonstrate the main factors that cause microbial contamination in food
and beverage by reviewing research documents and reports both domestically and internationally
regarding (1) readiness of food service providers (2) poor hygiene of food handlers (3) improper methods
for storing raw materials and cooked food (4) cleanliness of utensils equipment (5) cleanliness of
cooking environment (6) proper waste control and disposal (7) control of disease vectors (animals and
insects), including reports of microbial contamination and case studies of food poisoning from street
food and beverage consumption. It is expected that this study will not only be useful for stores and
food handlers to make improvements in consumer safety, but also a way for consumers to observe

and choose food and beverages from stores that have good hygienic practices.

Keywords: street foods street beverages, food contamination, food poisoning
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Abstract

Synthetic plastics are made from organic and inorganic compounds such as carbon, silicon, hydrogen,
oxygen, chloride, and heavy metals. The conversion of plastic into smaller sizes become micro-plastics.
Microplastics are divided into two types. The first type is an element in cosmetics. These are scrub
beads (microbeads) made of clothing fibers or from the plastics industry. These micro-plastics can
be distributed to the environment by disposing of the waste directly from houses to water sources
and flowing to seawater. The secondary type comes from commonly used plastic which tear due to
factors such as light, moisture, energy from waves or sea creatures. Decomposition of plastics into
small plastic scraps and accumulating residue cause problems and contamination to the water source
ecosystem in the environment. Therefore, the purpose of this article is to show micro-plastic
contamination in water source ecosystems based on the source of contamination problems that affect
relationships in water ecosystems and the connection and relationship pathway in the water source
ecosystem, which is an important factor in the survival of aquatic organisms. The water ecosystem
consists of freshwater, brackish water, and saltwater that are diverse in biological resources of living
things, such as aquatic plants, aquatic animals, topsoil, sediment, groundwater, microbes that it is
contaminated with toxic substances and chemicals resulting from the accumulation of micro-plastic
substances in the water. If there is no protection, management, control, and supervision, it will affect
the organisms in the water sources. There may be more severe trends in the future and these trends
will enable the use of this information as a guideline for planning, management, and prevention to

be suitable for the water ecosystem and sustainability.

Keyword: plastic waste, microplastic, water recourse ecosystem.
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Usznaude Tulenunaswirda (Freshwater Biomes)
wazlulenunasindy (Marine Biomes) waznu
nszawegiangimansluland Tuleuuvasinia
(Freshwater Biomes) Tnevaluusznaudneunasi
J98sleun neiaay ase mues wiads Auundstiilva
Tgun srsilwauazusidh Wudu Tulonundaidy
(Marine Biomes) Tnevhluussnoudisunaswinf

F9 lawn nzawazumayns danulaluusunauinis

Zouay 71 vosiiuiinalan wazdaudnunnlagadeds
3,750 wns luleuuvasinfuazsuansneminindnnss
ﬁﬁﬁw%{uﬂéﬂaaLf]uﬂaé’]’amaﬂwmwﬁﬁwﬁgg wonanil
FamutesosrevesumaniIafuiduiiussauiy
wasiinduunaninsesdainmuuinatinuii 8

29AUTENBUUBITTUUTNAI NI INd1Agyund
dalandew (Barange et al, 2010)

()

Secondary MP Source /
a

Groundwater

Atmosphere Deposition
Large Plastic Fragmentation
Tr Plants
Solid Waste Management

Industrial
Runoff

Aquaculture

Primary MP Source

Agriculture
Fishing

Seafood

- Marine

(1) Discharge (7) Erosion
(2) Discard or Sludge Land Use Ingestion
@ Runoff @ Aggregation or Biofouling

(4) Trophic Transfer in Food Web  (10) Resuspension
(5) Drinking Water g Ocean Current and Wind
@ Bioleaching Degradation

A 1 uvasille, msiedeudie, nisvweylaznisildsuslveslilasnananludauindey (Sources,

transport, accumulations, and fate of MPs in the environment)

Note. From “Environmental occurrences, fate, and impacts of microplastics. Ecotoxicology and
Environmental Safety” by P. Wu, J. Huang, Y. Zheng, Y. Yang, Y. Zhang, F. He, H. Chen, G. Quan, J.
Yan, T. Li, and B. Gao, 2019, Ecotoxicology and Environmental Safety, 184(2019), p. 109612 Copyright
2019 by Elsevier Inc. doi: 10.1016/j.ecoenv.2019.109612.
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Supralittoral (supratidal zone)
Spray zone

(subtidal zone) <--—-- Littoral (intertidal zone) «=e=->

Sublittoral

AN 2 SEAUANNALNUSYRIAINTInlUSTUUTNANIMELA

Note. Adapted from “Zonation of the Benthal” by Frank J. Jochem, 2007, retrieved from

http://www.jochemnet.de/filu/OCB3043 32.html
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Abstract

The contamination and accumulation of pharmaceutical products in the environment are commonly
found in surface water, groundwater, soil, and organisms. The sources of pharmaceutical products in
the environment are wastewater contaminated with drugs from industrial factories, households, and
hospitals. These pharmaceutical wastes have been inaccurately eliminated. The impact of pharmaceutical
products in the environment included (1) Antimicrobial Resistance--AMR, (2) the ecosystem changes,
(3) the changes of physiology and behavior of organisms and (4) human health impacts. Thus, the

contamination of pharmaceutical products in the environment has become a problem of increasing

concern and must rapidly improve.

Keywords: contamination, effect, pharmaceuticals products, environment
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Abstract

Major depressive disorders are a group deformation in terms of emotions including those with mental,
physical and behavioral disorders. The main symptoms such as depression, frustration, disconsolation, together
with discouragement, hopelessness, negative thinking, worthlessness, slow motion, languorousness,
anorexia, sleeplessness, and hopelessness in life can lead to self-harm or suicide. As mentioned above,
depression is caused from several factors such as genetic abnormalities, biochemical abnormalities in
the brain, psychological issues and environmental factors. It can be seen that depression is caused
by both internal and external factors which can be both controllable and uncontrollable. Major depressive
disorder is a disease that can be treated with antidepressants, electrotherapy, psychotherapy and
environmental treatments. As discussed, empowering the person with depressive disorders

can improve their self-worth and self-understanding.

Keywords: major depressive disorder, mental Health
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Abstract

This academic article aimed to provide knowledge of data privacy. Data privacy relates to the relationship
between the collection and dissemination of information, technology, privacy expectations of people
and knowledge of privacy laws in relation to the rules of storage and the use of personal information,
personal health and personal financial information This data can be collected by governments, private
organizations, or others. Moreover, it is also meant for data used in business sectors, such as trade
secrets. In order to prevent the privacy concerns of data breaches, the European Union issued a law
on personal data protection called “GDPR” (EU General Data Protection Regulation--GDPR). The rule
requires organizations to have security measures on stored data. Thailand has adopted this law as
a guideline for making laws to protect the personal data of people in the country, called “Personal
data Protection Act b.e.2562”. In this Act, details of various regulations were given to organizations

and data owners to be able to comply with the Personal Data Protection Act.

Keywords: personal data, data privacy, data protection.
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Abstract

Thailand’s street food vendor stalls are estimated to make up 103,000 of the 150,000 total shops in
Thailand (Data from 2017 Euromonitor International) as stalls are lightweight, easy to move and easy
to access. The large number of vendors has led to management problems such as cleanliness hygiene
management and wastewater management; therefore, the government should increase the vendor’s
awareness of the problems through strict laws and education so that they can increase the appeal
to both Thais and foreigners. As we know, street food in Thailand is widely accepted and praised by

the foreign media as being number one in the world.

Keywords: street food vendor, wastewater management, foodborne and waterborne diseases, impact
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Abstract

The purpose of this quasi-experimental research was to study the effect of the Partner Brushing Program
on dental plaque reduction among grade five students, Mueang Nan District, Nan Province. This study
compares the plaque index between the experimental group and the control group before and after
the program’s completion. The inclusion criteria is 5th grade students who studied in Jumpeewanidaporn
School. The participants were divided in 2 groups, the cohort class, 5/1, with 26 students, which was
designed as an experimental group, and the cohort class, 5/2, with 27 students, and was designated
as a control group. “Partner brushing” was conducted in the experimental group. The dental plaque
was examined in both the experimental eroup and the control group at the beginning and after the
experiment. This study was conducted from July to August 2018. Data was analyzed by using Wilcoxon Sign-Rank
test and the Mann-Whitney U test. The results showed that after the experiment, the experimental
group decreased their plaque index at 0.05 level of statistical significance. And when compared to
the control group after the experiment, it was found that the plaque index of the experimental group

was significantly lower than the control group. (p<.05)

Keywords: partner brushing program, dental plaque, plaque index
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Journal of the American Dental Association, 68, pp. 7-13. Copyright 1913 by Elsevier Inc.
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Abstract

This predictive research aimed to study various factors, including personal factors, predisposing fac-
tors, enabling factors, reinforcing and health literacy factors which influenced pesticide application
behaviors of sugarcane farmers from Nabokhum Sub-district, Mueang District, and Kamphaeng Phet
Province. The sample group consisted of 261 sugarcane farmers at Nabokhum Sub-district, Mueang
District, Kamphaeng Phet Province. They were selected as samples using multi- stage random sampling.
Data collection tools used and analyzed were questionnaires, data analysis using frequency, percentage,
mean, minimum, maximum, standard deviation and stepwise multiple regression analysis. The results
of the research were as follows: (1) one factor influencing pesticide application behaviors of
sugarcane farmers at Nabokham Sub-district, Mueang District, Kamphaeng Phet Province, with statistical
significance at level 0.05, was health literacy (P-value<.001), which could predict 30.3%. (2) farmers
had a high level of pesticide application behaviors. (X=119.1, SD=12.99). There should be a policy or
an intervention program to promote health literacy of sugarcane farmers for improving their behavior
when applying pesticides. This can be used as basic information for pesticide poisoning surveillance

for farmers who have high levels of pesticide application behavior

Keywords: sugarcane farmers, pesticide application behaviors, Kamphaeng Phet Province
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Abstract

The increase of unreliability in the online social media nowadays, such as social networking platforms,
news blogs and online newspaper websites, causes misunderstanding for the receivers which challenge the
news referencing progress. The purpose of this research is to make a model to classify the reliability
of Thai-based news references websites. In these terms, this research aims to study the factors and
consider the data’s reliability related to each website. Also, the performance comparison of the model,
used for classifying progress by collecting the website s’ essential technical data factors and sorting
them into groups of data’s references to state the news references’ category, placed the effective
ones into 5 groups. Moreover, the data was analyzed by using these 5 analytical techniques: Decision
Tree C4.5, Naive Bayes, K-Nearest Neighbor--K-NN, Multilayer Perceptron and Support Vector Machine—-SVM.
After being analyzed in performance comparison progress, the K-Nearest Neighbor technique--K-NN,
which has the max performance value of 5, 6 and 7, of its K is even (Accuracy=96.03%, Precision
=0.962, Recall=0.960, F-measure=0.959). Hence, the researcher chose the K-Nearest Neighbor--KNN

technique-when K equals 6 since it would make the analyzation of the 5 groups most effective.

Keywords: data mining, data clustering, classification, credibility, online news
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Abstract

This research was composed of two-group quasi-experimental research (Two groups pretest-protest
design) groups. This study aimed to determine the effect of applying the Transtheoretical Model to
the change of smoking behavior of male high-school students in Dan Sai District, Loei Province. The
sample was male high school students in Loei Province which were divided into 2 groups, 1 group
of 35 experimental students and another group of 35 student for the control group. The samples
were selected from each school by purposive sampling according to the criteria defined programs
that were created in the period of 10 weeks, consisting of 6 activities including (1) modification of
behavior; (2) awareness of the dangers of smoking; (3) knowledge that quitting smoking is more useful
than smokers think; (4) planning for a contract to stop smoking; (5) encouragement towards goals
and (6) stimulation control and successful outcome management. Data were collected by using a
questionnaire. Data were analyzed by using descriptive statistics, paired t-test and Independent t-test
statistics. The result found that the experimental group had an average score balanced decisions in
changing smoking behavior which increased over baseline (p<.001) and higher than the control group
(p<.001) with statistically significant level at the 0.05 level. Self-efficacy in changing smoking behavior
was higher than before the experiment (p<.001) and higher than the control group (p<.001) with statistical
significance at the .05 level. Smoking avoidance behavior increased over baseline (p<.001) and was
higher than the control group (p=.002) which were significantly statistical at .05 level. Smoking behavior was
lower than before the experiment (p<.001) and less than the control group (p<.001) with statistical
significance level at the .05 level. The results of this study can be employed as the guidelines to
reduce the smoking behavior in the groups of youths to encourage the students to quit smoking and

prevent the emergence of new smokers.

Keywords: smoking behavior, male high school students, transtheoretical model
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(6.9-1.81)2

= 31.74

P ERTRer oue Vol. 14 No. 2 May-August 2020

Science and Technology



LLazLﬁai’]mﬁ’uﬂagmqﬁgmaﬁqLﬁmum
e laganunsadeaiunisgymeannnisinmiy
$avaz 10.00 Uirawatkul, 2007) fatiu nguiaegn
Alganmsmmalunsdnuedsd fe nquneass
uaznguArUAN nquay 35 au Tagldgns fail

_n
Madi =1 " g)
31.74
(1.0.10)

35

Tnenguiegislunsinuadel WutinFeu
esuibeuneneulasludmings 910 2 Tsedey
wissanidunquneans 1 lsuSeu S1uu 35 AU waz
nAuAUAN 1159581 31U 35 AU ARRENNENAIDE
MNLAAITIEYUAIBNITEDNLUULRIZAS (Purposive
sampling) AN lun15AALLN (inclusion criteria)
fifun Ao

1. WunBourefifony 15-18 T

2. fngAnssunsguyvdeglussdudunisgu
Huadsasnudlalfaansilafiu fowuulsudunisin
lafu (Fagerstrom Test) lngszaunisanansilafu
ogluszeiu 1 Aeseiufiannsaidnguyrdlideonuies

3. éwﬁu%y’umsLﬂﬁauLLﬂaqwqaﬂssm (stages
of change) agluszduduliiaulatlym fnsedulng
wuvdeuauddutunsivdsunuamginssulag
Usvendlduauding £3nana (Rangklang, 2011)

4. inFeuBunnsuwsrunasedin1stuyey
dn9Iunaenauasadun1Inaaey

wazinuaLngiAneen (exclusion criteria)
13dsll A
1. dnFeudasnisdninlunside

2. UNBUMNTIUN5I8E1815 058 UNT D

grenonfeluveyinniside

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563

WASB9NaN Y luN1539¢
LA309LNITIUNN5ITY Usenaunie 2 diu Ao

1. n3esileldluntsnaaes Ao Tdsunsu
nsUSuasungAnssunisguyvs Tnousvgndly
wuudaein1siUdsunuamgAngsd seeznanfiy
Aanssu 10 §Uni uaglduuuysediutaseiudures
ngRnssunsguyvislutnFeumeduisondne G
nM3daRanssunUuUAsunginssuliidesledu
Vli]wﬁ%umEJ‘L!ﬂWiL‘LJ58ULLﬂﬁﬂWQ§ﬂﬁiuUizﬂ@Uﬁ’Jﬂ 6
Aanssu A (1) Aanssuazaengfinssy (2) Aanssy
HiuwAvannsguyyd (3) Aenssudnyvidiiusslond
wnn3fidn (4) ﬁﬂmsmnuwuﬁﬂﬁ'aﬁywLﬁmg‘vﬁ'
(5) Avnssuirddlagilvane (6) Aanssuilsiluusia
Anudsa Insurazfanssuriusseziieiu 1 hou

2. 1dosflolilumsfununsdeyauszney
A8 6 dIU Ao
2.1 wuugsunudeyadiuyanalanyy
Judedaruwuuifnduazuuy checklist $1uau
10 40 Usznoudae o7y sefutunsdinu maun wa
nsBeu Aldanedlasu gunasesiinerfvegse
Junasesiigunmszatltang yanaseudnsiiguyws
aninguynd wazdsnsidndayvd

2.2 Wuvasunuinanuaunan1sinaula
TunsUsuasumgAnssumsguymaianvaeAiais
wuuUsEdiue 5 seu Ussnausie wiudieegneds
Wiudae Wudle ldWiudie wagldiiudisegada
U 14 99

2.3 wuuaeun1dinnIssuIANaINnTe
mammaﬂumiﬂ%’uLﬂﬁaquﬁﬂﬁumiqqu?ﬁ
ANEUTAI0NNLUUUIEIEUAY 5 S¥AU Usznaunie
Tuloagads sfula liwdle Tdsiula wazlaliuloagig
84 §1uau 14 90

2.4 LU U N IANGANIIUNANLAINIS
guyvisiianwagAauwuuUsiue 5 seau Usenau

Y

¥ va

28 VoA uUszdr UfTRUeeass UfTRUIIASY
UuRteenss ujUsies 91uiu 14 Jo




G

2.5 LL‘U‘U’ﬁEJ‘UOW@J%@WQ@ﬂiiMﬂWiQUU‘M

3
a

lngiivarnungIfun1sauyns (I1uauiiu) fgu

fodUun1lan vz Ut oA UL UULRLAILAS WU
checklist 37U3U 2 99

2.6 wuuUssiiiunsUasuTuroIng ANy

a

n1sauyns ddnwuzidudemaiuwuy checklist

¥

U 2 Vo

wuvasunwiltlunsifusiusndoyaldsu
mimmaaummmmqLﬁam (content validity) Ing
mstuuUAsUITEiTuaistu IEmssnand 3 viu
MIUINTIVADUAINADAAA D8N TR UTEaA
wavidomiifesnista wazthunfuinmAn e
mmmuﬁam Content Validity Index--CVI Wu1
wuuAsuaiiad sl Cvi metennde gandn 0.80
(Polit & Beck, 2006) w§antudshuuasUany
atusanaalunsiadaunuiies (reliability) Tnetiu
FuTwdeyannnauinseuliseudAnwneulaely
Tss3ouilalingusogna S1umm 30 au wdAnsrim
AnduUsyansuoanivesnseuun (Cronbach’ Alpha
Coefficient) Tngmuinuuuasunuildinanuauna
msndulalunisuuiUAsungAnssunisguyvd ms
fudanuannsavesmuteslunsuuiUAsunginssy
MTEUYYE LagngANTTUNTNANIABINTGUYYI Slein
FuUszavsanudesiu (reliability) v11Av 0.81, 0.88,
way 0.84 MUSFU JefiAnunnda 0.80 Fanunast
fifvun fe fAwinndn 0.70 (George & Mallery,
2003)

nsNUIIUTINTOYA

MSANYIASITAENUNISSUSDIRINAMENSTIUNS

939555UMITeluNYLd INING1FBUEAIT Lavd
591/59 \letuil 22 fueiey 2559 laglunisiiv
FIUTITYA HITLANTUNTVRRUYINNSIUIINTT

Y
|

1595 guN UM I MU NaN LN AADILAENIUATUA
ooy 1nlun151ITe Mendslasueygngide
wugtdleeiungudiiege nisuesuleingussasd

199115398 JuneunisiiusiuTindeya wazlingu

Areg1anduluiiansannisidnsunsidy mngud
15539 funasesnaznguiiogisatansiiede
luniedouanininudueauidnsinlasaniside
pFsndugifeTatidunismuiumadidivualy
TneFudfunsifiuusudoua wazdnfanssusa
SUENmiﬂ'ﬁxqﬂmﬁLﬁé’fLLUUﬁi’ﬂaaaﬂmUﬁsJuLuJaa'wqaﬂﬁim
sensUfullABungAnssusgUyvivestiniSeue
Fusennuinouanemuuny

a

aad = ¢ v
aaanldlunsiasieidoya

Ya v v o W

n99asell e Mrunseiutdeddgyaia
Wiy .05 wusnsieseidu 2 dau dadl

1. @ADATINTIUUN Usenause Sasas Aeae
wazdIu e uUNINIgIY

2. abAiBeeyunu lelSsuifisudeyadu
UAAAYDINFUNAABILAZNAUAIUAN NOUNITNARDY
AIuadA t-test waz Chi-Square Test wagiu3ou
\WisuazuuuRAsAmaNnan1sindula 133Uy
A13N30UBINUBY NOANTTUNANLABINTGUYT Uy
wanssuNsEUYYS (Sruausuyvidfigulu 1 dUnns
rinunn) Tungumeassseninanounasndansvaaed
AILERNR Pair T-test WAE SENINNFUNARDIUATNAY

AIUANAILARR Independent T-test

HAN13398
1. Tayan3luraIngunNaaBILaznguAIuAY

neuvaaesdiulvigey 18 U viseAnluesas
40.00 fwan1sBeuaglusesiu 2.00-3.49 wnitgadn
Jugesar 77.10 WsuAnaFouuazelidnedu 4 se
Fusening 60-100 v wndigaAnidusosas 62.90
yarafiigidesiiguyvdunniiande ileuainuen
TsaSsudnduiesay 65.70 se9a9n Ao Lileuadvly
Tss5oudniduievas 60.00 anuiiguynidilvgjie
sudlsaBoupniudosas 42,90 yvfigudauunld
wanmsveInifieunienudu sesaun Ao deLeq
musuin Andudosay 51.40 waz 28.60 Mua1U

P ERTRer oue Vol. 14 No. 2 May-August 2020

Science and Technology



nquaupudulngeny 18 U Andudevas
37.10 fwan1sBouaglusesiu 2.00-3.49 wniigadn
Wudesas 82.90 ldsuanaSeunasaldanedu o
#eTusEning 30-50 vinnilan Anidufesas 57.10
yaraiiigItesfiguynd Ao ieuainuenlsaboy
wazileuatvilulsaFou Anfudosay 82.90 wniu anui
guyvisdlug) Ao Urunuesdnifudesas 48.60
dulvgjuriTiguainsnnldunanmsteiominiudn
sesasn Ao venniileunsenudu Andudesas 57.10
WAy 37.10 MUAIAY A9A579 1

2. AinsgiidIguiiisudoyaduynnaves
NAUYARDILALNAUAIUAN NOUNITNARBY NUIT B1Y
(t=0.000, p-value=1.000) sefiun15Anu1 (X*=0.886,
p-value=.806) Nan1sEeu (X’=2.029, p-value= 1.000)
Al eseiu (t=0.141, p-value=.888 ) N15Wno A
agiulas (X’=0.293, p-value=.259) YAAATEUL
tBouiiguyyd funases (X=1.185, p-value=.771)
fitfaq (X?=0.844, p-value=.771) \ieu (X’= 2.077,

p-value=.232) amuﬁﬁquuﬁ (X°=0.000, p-value =.054)

1319 1

wagNsHnDaYvisvRsinGeu (X*=2.250, p-value=.094)
Yaangunaasuaznguatuaulifinuwnnaeiuly
AUENYUENINUTEYINT AR5 1

3. Anghazuuuiedsaaunansiadu
Talun1sufuudsunginssunisguyni nsdud
AnuassavesauedlunsUuasungAingsuns
gUUYd WoANITUMANIABINITEUYYE LagngAnssy
MIGUUMST NOULATVAINITNAADY YOINGLNARDY
LATNAUAIUAY

HANITIASIZTIUT B ULT B UAT L ULLREY
mmauﬂamiﬁm%ﬂﬂumi*d%uLﬂﬁaquaﬂiiuﬂﬁqu
ﬂ’15%’U'g”mmmmmﬁuammaq’lumw%’uLﬂﬁsu
anﬂssmmsquqﬁ LLaawqﬁﬂssmﬁmﬁmm'ﬁquqﬁ
VBINGUNAADI WU Mendsnisneassdinzuuuiade
gandineunmaaes Wiy 5.83, 8.89 uay 13.63
ATWUN AIUEIRY LazAZULLLAAETaINgANTIH
msqquﬁ' mWé’famimaaqmjumaaaquqﬁm
AINIABUAITNAADY WINAU 2.40 AZLUL 88191y

(% v

ANAUNADANTEAU .05 AINNSIT 2

)

HANTTUATIMUTIUTUTDYAT IUYAAAYBINGUNANDIUAZNFUAIVAL NOUNITNAAEDY

doya ngunAaas (n=35)  nauAuAN (n=35) p-value
9w (Gewaz) Ay (Feway)

218

-16 1 13 37.10 12 34.30

-17 9 8 22.90 10 28.60 1.000
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MUY (Bowaz)  1uIu (5owaz)

NaNISI3eY
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FAU HERTRE oA Vol. 14 No. 2 May-August 2020

Science and Technology



M99 2

HaNTRATIZVIRzWAAY AINaNgantTaaFulalunIsUSUAEUNgANTIUNITFUYNT N1TTUIAIINAINITE
V099U luNITUSULUAEUNGANTSUNITFUYNT WOANTIUNANIAENITFUYNT UASNgANTIUNITGUYNT No

UALYAINITNANDY YBINGUNARBILALNGUAIVAN

Aauus nay (n=35) N84 (n=35) Mean
t p-value

Mean SD Mean SD change
aMuauganisandule
ﬂ@jumam 58.51 7.606 64.34 4.235 +5.83 -5.031 <.001*
ﬂEjZJﬂ’J‘UleI 59.69  8.188  57.09 7.473 -2.60 1.750 .089
N135U3AMUANITOVIIAULDY
ﬂﬁjlﬁ/lﬂam 56.54  12.606 65.43 4.931 +8.89 -4.713 <.001*
ﬂfjmmw]u 54.06 14.681 5634 11.298  +2.29 -2.439 .200
waAnTsUMENIABINTEUYS
ﬂa;mmmaaa 42.29 15913 55091 8.972  +13.63 -6.073  <.001*
ﬂfj.llﬂ']‘i_l@u 50.83 15176  49.31 8.159 -1.51 0.766 .449
WaANTIUNTFUYHS
ﬂi,j'll‘VlﬂaEN 3.97 1.757 1.57 0.850 -2.40 7.195 <.001*
ﬂa:uﬂ’J‘Uﬂll 4.14 1717 4.00 1.372 -0.14 0.478 .636

* p-value<.05

4. Wnngvezuuuindnuaunamdadule
Tunsusuasunginssunisguyvd nsduiainy
annsnvesnuteslunsuduUdsunginssunisgu
Y3 NANTINMANLABINSEUYNT WagngAnTsunIs
JUUYS NOULATMAINTTNARBY TEMINNGUNARDILAY

NAUAIVAYL

\HloNAaBUAIINLANA 1998 IAZLUULAAY
Awaugansindulalunsuiudsungingsunis
guyvi mssuianuaansavesaueslunsuuasy
WORANTIUNITIUYYE NANTIUNENIALINNTGUYNS
LaENgANIINNITIUYMS TEWINNGUNAABALAY

o v

nauAIUAN Wud1 danuuand1eiued1elldeda

o

‘ NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

e

=p

U9 14 atiuil 2 Usedudou wuniau-Aamey 2563

N9EDANSEAU .05

lneAzhuuauaunanisanaulalunisusu
WABUNANTINNSFUYMIVOINGAUMAABIZINIINGY
AIUAN YINAU 7.25 AZIUU AZLUUNITTUIAINNENNNSD
yosnuadlunsuiuasunginssumsguynigainiy
NENAIUAL LYY 9.09 AZWUU AZLUUNGANTTUVEAN
\BE9N5gUYMIFINIINGUAIUAY WU 6.60 AZULY
LAENANTTUNTGUYMITIRaNTIUIULILYMITILY
gu Tu 1 dUnvifirinuanvesngunaassesninngy
AIUAN WA 2.43 1usadUAi AaR1579 3




M1919 3

HaNITRATIZVIRzWIIAAY AINaNnantTaaFulalunIsUSUAEUNgANTIUNITFUYNT NITTUIAIINAINITE
V099U lUNITUSULUAEUNGANTSUNITFUYNT WOANTIUNANIAENTITFUYNT UASNOANTIUNITGUYNT No

UALNAINITNAADY TV NNGUNAADIUALNGUAIUAN

fauUs NANNAADY NANAIUAY
t df p-value

Mean SD Mean SD
AMuauganisandula
NOUNIINAADY 58.51 7.606 59.69 8.188 -0.620 68 537
NAINITNAADI 64.34 4.235 57.09 7.473 4.998 53.799  <.001*
N135U3AMUANITOVIIAULDY
NOUNITVAADY 56.54  12.606 54.06 14.681 0.760 66.480 .450
NAINITNAADI 65.43 4931 56.34  11.298  4.360 46.498  <.001*
waAnTsUMANIABINIFUYS
NOUNIINAADY 42.29 15913 50.83 15.176  -2.298 68 .025
NAINITNAADI 5591 8.972 49.31 8.159 3.220 67.396 .002*
WaANTIUNTFUYHS
NOUNITVNAADY 3.97 1.757 4.14 1.717 -0.413 68 .681
NAINIINAADI 1.57 0.850 4.00 1372  -8902  56.753  <.001*

* p-value<.05

A15aAUsI8Na

AenaIn1s1TnlusunsunisUsTuasy
noANIIUN1TgUUNTIRgUsEENAlTUUUTIaRINIS
WaguwUaamgAnssu wui

1. ﬂq'wmamﬁﬂzLLuuLa?{ammamami
é’ﬂﬁﬂﬂumw%’uLU?{wwqﬁmmmsquwﬁﬁuqﬁu
970 58.51 Avuuwdu 64.34 Avuuu agrsiitadfgy
V9adRTIsEAU .05 MadienatilownainAanssy

= o

a P gy Yo a P |
nsBeuingIdeeenwuulitnGeundungunaaes
| o a 3 a a a
SAUIATIE A HafkazNaldeYRINITEUYNS
(Ranssuluduanud 2) FeiaelrinSsuinnisasnou
ANDE1TTNTUYIUIINGANTTUNTAUYNINH UL

A
g a

=~ i A =X o8 vwy o & i
Tuianadeuinniwad Jeilidnssundungy
fedrinaunanisindulalunilaedndulaiszan

a S = a ¥
az 1ann1sauuns Faduldamunwifnvesdusuyani

(Prochaska, 1994; Prochaska et al., 1994) finan
Tiaugansdindulassdusinelinisiedousn
szovduliiaulatlymgszesdusisufon Swaonndas
fuiugyana yauez i, Jayiiay uiuy, a3uss nduwns,
waztiuw iy @vdshe Boonyawan, Kaewpan, Gampakomn
& Sittirak, 2012) fiwudn WledinnseSusienguianad
funaldevosnsguyvisazsinlingusessfinzuuu

' ¥
= !

wagANuauganisandulalunisidnauynindund

o (%

nouNIINAGBIALANIINguAIUANBE 19l dedAny

(%

N9@DANTEAU .05

2. nqunaasdinzuuuRAsAzuULATTUY
AnuaansavesauleslunsUuUABUNgAnT NS
quuVELRsgatuegaiiteddymaainissdu 05 L
Fiaan 56.50 azuuudu 65.43 Azuuy satienaiia
MnAnssuMsidnyvivssleviinndfian uay

EAU HERITAGE JOURNAL

Vol. 14 No. 2 May-August 2020

Science and Technology



a

mﬂssm'mLquﬁwé’@ggméﬂw'%' (RanssuludUa
71 3-0) shemsldmnuuuifinaUszaunsaings
\RenfunaldeuesnsguUMELasNAR TS SANGUYYS
wazduuzifgafumaiansdnguyvslidsyay
anudngalagneruraindn JavinlidniFeuiidu
naudeegeliaziuunsTuIANaINTava ULy
msﬂ%’uLU?wwqﬁmamnwmuw’%ﬁﬁmﬁu e?iu‘f]uiﬂ
quugmmmmﬁmmmuLaa (self-efficacy) findnah
Uﬂﬂam aﬂswmmﬂmuaqLaialﬂasuuaquaﬂgumim
tfu Feafiaruaianiainnisuuudsungingsu

FHINAIALNANARLNNULEIREN9LS tarABelln ey

TupesdnazanunsaUsuasungAnssuveauaala

@59 (Phetphum, 2019) denadesfiunanisiteiisnu
41 (Boonyawan, Kaewpan, Gampakorn & Sittirak,
2012; Raya, Benjakul, Kengkarnpanich, Kengkarmnpanich
& Sattanan, 2015) finudn MsAanssunsFeuslu
dnwazfinananunsaiivazuuudsnisiuian
aunsovesmueslunaidnguymdntundnounis
NARDY WaANIINaNAIUANDE 1T AN 19adia
ey .05 uazaoandostulaug wmila (Namso,
2012) wuin dleldmnuuaussaunisalguyms nds
MIMARBITIUIUIIUNSGUYVITRINGLTIDE1anAY
Tuvagiingfinssuuazainuaslaanazidniuiiugy

o aa

agltpdAyn19ada

3. nguneasainzuuURALALLLUNGANTTY
vAnAsINsguUYVRRLRLgI T uEeTiud Ay aaaAT
s 05 Taeufiaann 42.29 axuudu 55.91 Azuuy
siail oradnanianssuidslagitmane uagianssy
Heiluwsisnudie Ranssuluduawid 5-6) Midunns

WiaSnuluwsiazngu dnsdnanudaymuarguasse

wazawnusilulgvnsauiuiudguuns lneiduld

wansgguiigfudefvesnsianyns inmada uay
YUWLENAUT0aA ag Yrisla WieliAnusatuayy
N1adeny NSy oulaniamgAnssy nsAIuAx

Anduarkadnsiiiatu 9nkan1ide uandliifiu
InstelvidguyriAunuanunsaiaieieded way
TaLde AINUFNYAY NANTENUVDINITFUYNI N5

Tdnauladan IS N duAUAULDY WaLnISTNaNY

| U 14 20U 2 Uszdibiou wgun1au-damau 2563

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Uamuazguassa wanseau Wimddla Mausuudly
Paymamiugguyvd waznsnafiouly Heliguyvs
fngAnssunisguynitesasnitneudisulusunsy
waztfosainiinguaruay Faduluauundaves
U@ (Prochaska, Redding & Evers, 2002; Velicer,
Prochaska, Fava, Norman & Redding, 1998) ﬁlé{
na1l3i mguyrdidunginssuiifinsuasunlag
ogradutunou lneidedn nsdndulavesyanaiy

avdhdgvilviyeeainaundalaziinsilaeuiyas

NOANTIN wastilelmAnn1sildsuLUamginssuniuy

o
o =%

1AUTU F9Rp99ANANSSUlMLNEauNaunsa el

€

Do

a

aratlugnsuiinsenisusuasunginssuly

e .

[ v [
o A 3

ungavuld Aaliu yaraaunsausuUaeuluguu

' v y
3 o

Wy Ty deuinanuaunanisindula asemin

e S @
e

a

forunnnindeids mssuimwausavesauesiiide
11 auealimnuBesiufianunsadanisiudads wie
dsdy lolailimuesnduluufoangAnssunuuidy
Tngaemdsnisdhlusunsus ngAnssun1sguyvves
nguAans inand sy g Ull 1 dUans
iU anasan 3.97 wide 1.57 anaaiAy 2.40
wusodUad anaantsAniadsiuandliifiuii wa
GummiﬂizqﬂGTL%LLUUai’waaamilfd?iwuﬂquﬁmau
sensUsuABUNgANTINNTEUYYE BsUszneusig
Ao NANTsuNTTavaengAnssu ANTIUIviuiuien
MSEUYYS ANSTUENYMS AnssunauNuvi e
dnyvs Aanssuidslegidmane uagfanssuils
Huuisnudnse uasenginssy nsguyva lee
anunsnligidisaulusunsundsiiinisusuden
weRnTsUNTEUYMITIRTY

VOLEUDLUY

1. 1nuansideassinuilusunsuiissgnd
THuvudraeamsasuiamginssuannsnand o
muw%ﬁumjmﬁﬂL%'au%uﬁﬁamﬁﬂmmauﬂmaﬁquqﬁ
wigslifinnazfnansilafuadld Jnauslinulsauy
assaauilusunsudananluussendldiuinEeu
Tseudnuluitufisu q dold




2. lunsfnwasadeldiaueliinasidy  aulaasidnguyns Miaunsoan az dn weadnssy
WeAnwinavedlusunsufivszandlduuudiaesnis  nisguyniladnsa Jagieandnsinisguumnsiy
WasuwUamgnssulunguiniSoutudsendnyr  nquenvuasle

noulangninenisinansilafiuasldegluniy

Y &

References

Ali, M. M., & Dwyer, D. S. (2009). Estimating peer effects in adolescent smoking behavior:
A longitudinal analysis. Journal of Adolescent Health, 45(4), 402-408.

Boonyawan, B., Kaewpan, W., Gampakorn, S., & Sittirak, N. (2012). Effectiveness of a smoking cessation
program applying the Transtheoretical model for security officer in Siriraj Hospital.

Kuakarun Journal of Nursing, 19(2), 88-101. (in Thai)

Chen, X., Stanton, B., Fang, X,, Li, X, Lin, D., Zhang, J., Liu, H., & Yang, H. (2006). Perceived smoking
norms, socioenvironmental factors, personal attitudes and adolescent smoking in China:

A mediation analysis with longitudinal data. Journal of Adolescent Health, 38(4), 359-68.

Darling, N., & Cumsille, P. (2003). Theory, measurement, and methods in the study of
family influences on Adolescent Smoking. Addiction, 1(1), 21-36.

Fergusson, D. M., Horwood, L. J., Boden, J. M., & Jenkin, G. (2007). Childhood social disadvantage and
smoking in Adulthood: Results of a 25-Year longitudinal study. Addiction, 102(3), 475-482.

Furberg, H., Bulik, C. M., Lerman, C,, Lichtenstein, P., Pedersen, N. L., & Sullivan, P. F. (2005). Is Swedish

snus associated with smoking initiation or smoking cessation?. Brief report, 14(6), 422-4.

George, D., & Mallery, P. (2003). SPSS for windows step by step: A simple guide and reference 11.0
update (4th ed). Boston: Allyn & Bacon.

Jarujit, S., Srisuriyawet, R., & Homsin, P. (2015). Factors associated with regular smoking among male
vocational students in Chanthaburi Provice. Journal of Nursing and Education, 8(1), 59-71.

(in Thai)

Jessor, R. (1991). Risk behavior in Adolescence: A psychosocial framework for understanding and

action. Journal of Adolescent Health, 12(8), 597-605.
Jirawatkul, A. (2007). Biostatistics for health science research (3nd ed.). Khon Kaen: Nana Witthaya Press.

Juntachum, W. (2006). Mata-analysis of research results on smoking and Alcohol dringking
(Doctoral dissertation). Srinakharinwirot University, Bangkok. Retrieved from

http://bsris.swu.ac.th/detail_thesis.asp?id_curriculum_manage=1 (in Thai)

P ERTRer oue Vol. 14 No. 2 May-August 2020

Science and Technology




Namso, J. (2012). Smoking reduction programme among smokers group in Klorngkham Sub-district,
Yangtalad District, Kalasin Province (Master ‘s thesis). Burapha University,

Chon Buri. Retrieved from http://newtdc.thailis.or.th/docview.aspx?tdcid=286450 (in Thai)

Phetphum, C., Pongpreecha, B., Thawatchaijareonying, K., & Yangthisan, N. (2019). Cigarette access
and other factor affecting youth smoking in educational institutions in
Uttaradit District Municipality, Uttaradit Province. Thai Journal of Public Health, 49(3), 363-76.
(in Thai)

Phetphum, C. (2019). Health behavior: Philosophy, theory and applications (3rd ed.). Phitsanulok:

Naresuan University Publishing House. (in Thai)

Pitayarangsarit, S., & Pankajang, P. (2018). Summary of Tobacco control situation in Thailand 2561.
Bangkok: Charoendee Munkong Printing. (in Thai)

Prochaska, J. O., Velicer, J. S., Rossi, M. G., Goldstein, B. H., Marcus, W., Rakowski, C., Fiore, L. L., Hariow, C. A.,
Redding, D., & Rosenbloom (1994). Stages of change and decisional balance for
12 problem behaviors. Health Psychology, 13(1), 39-46.

Prochaska, J. O. (1994). Stages and weak principles for progressing from precontemplation to action

on the basis of twelve problem behaviors. Health Psychology, 13(1), 47-51.

Prochaska, J. O., Redding, C. A., & Evers, K. E. (2002). The transtheoretical model and stages of change.
In K. Glanz., Rimer, B. K., & F. M. Lewis. (Eds.), Health behavior and health education (3rd ed).

San Francisco: Jossey-Bass, Inc.

Polit, D., & Beck, C. (2006). The content validity index: Are you sure you know what’s being reported

critique and recommendations. Research in Nursing and Health, 29(5), 489-97.

Rangklang, B. (2011). Alternative: The effectiveness of Smoking Behavior Modification program among
privat 2 army, Nakhon Ratchasima province. (Master’s thesis). Nakhon Ratchasima Rajabhat
University, Nakhon Ratchasima. Retrieved from http://newtdc.thailis.or.th/docview.aspx?tdcid=2961
(in Thai)

Raya, P., Benjakul, S., Kengkarnpanich, K., Kengkarnpanich, T., & Sattanan, K. (2015). Effacts of
the Smoking Cessation program applying transtheoretical model among smokers at Wongwon
Sub-District,Kuntung District Tung Provice. Journal of Boromarajonani College of

Nursing Bangkok, 31(2), 99-25. (in Thai)

Sakornpanich, C. (2011). Factors associated with non-smoking high school male student’s intention
to smoke. The Journal of Prapokklao Hospital Clinical Medical Education Center, 28(1), 44-52.
(in Thai)

‘ o ~ NIANTIVINTUATINE DA W Te
2 Uszdhnu nounIAL-AanAY 2563 AU mansuasinalulad

e

=p

I 14 atiu




Saardaiem, V., Pumprawai A., & Rongmuang, D. (2016). The effects of the Modifying Smoking Behavior
program of working men in Chaiya District, Suratthani Provice. Journal of Graduate Research,

7(1), 85-100. (in Thai)

Sripituk, S., Muangchang, Y., Sanongyard, J., Siratirakul, L., & Yuenyong, S. (2012). Effective of Protect
Smoking program of Junior High school, Suphanburi Provice. Journal of Phrapokklao Nursing

College Chanthaburi, 23(1) 38-52. (in Thai)

Vathesatogkit, P. (2007). Facts about Thai youth and smoking. Bangkok: Action on Smoking and
Health Foundation Thailand. (in Thai)

Vathesatogkit, P. (2016). Collaborate of Southern media to protect children from smoking.
Retrieved from http://www.ashthailand.or.th/th/news_page.php?id=881 (in Thai)

Velicer, W. F. Prochaska, J. O., Fava, J. L., Norman, G. J., & Redding, C. A. (1998). Smoking cessation
and stress management: Applications of the transtheoretical model of behavior change.

Homeostasis, 38(5-6), 216-233.

Weiss, J. W., Garbanati, J. A., Tanjasiri, S. P., Xie, B., & Palmer, P. H., (2006). Effects of family functioning
and self-image on Adolescent smoking initiation among Asian-American subgroups.

Journal of Adolescent Health, 39(2), 221-228.
World Health Organization. (2013). WHO report on the Global Tobacco epidemic 2013.

Retrieved from https://apps.who.int/iris/bitstream/handle/10665/85380/9789241505871

eng.pdf?sequence=1

<4 &

e —

Py HETReE oA Vol. 14 No. 2 May-August 2020

Science and Technology




v v ) v ydaA =2 a
U']NﬂﬂLL‘U‘U?!‘Uﬂ"I'J%ﬁ"I‘VIiUN‘VI%Jﬂ']'JSWQW\?

v

Excellent Health Home Model for Dependent Patients

UTTUNITIU ASeyAsIen’, atdey aashd’, dwyan Uamﬂ?ﬁym,lmﬁa naunY’ wag 1 nasygns’
BuntawanHirunkhro', Danai Dussaruk’, Unya Plodpluang,'Haruethai Kongmaha® and Nipa Kengtanyakorn’
INIFENEIVIAUINI1VYUT 035

'Boromarajonani college of Nursing Chakriraj

Aneraene1uiaususvull uassvdun

“Boromarajonani college of Nursing Nakhon Ratchasima

3N IUIAELATUFUN N UATINA

*District Health Promoting Hospital

Received: August 8, 2019

vised: October 10, 2019
ber 16, 2019

13398598 L1 U IelUfuRn1suuuiidrusiu (participatory action research) fi¥nguszasd (1) wie@nw)

Haym guassa wardelauonuy Wertuguanizvesiuiiidne (2) ewmunduiuuuuguanzdniuld
Amefiefia (3) ieAnwiguuvutudunuuguazdmiuiinnseiaimnzasvesguvy nguidivane Wy
yaeaftegluiufiduauienis lufwiasvys 1Wun grigouanssifamegiedia 1w 21 ¢ unuiiona
afAsansIsaigy $1uau 15 AU uazfIuuAAIuANg 9 Meades S1uu 10 au inseadlefildlunissiusu
Sﬁaaﬂa:ﬁﬁgaLLUUL%aﬂmmwuasL%aﬂ‘%mmiﬁud WUUANNTBIFUNIN LuUUTEluAYInsUse 91U wuuseidiuany
flanelavosf3uusnts uuvasunuflassadne BnsAnwasiuvaeenidu 4 funeundn fe (1) ssesinou
fuiunslasnsiinseianiunisaliigm (2) szezdidunsifiefmuntiuduluuguanzsuiu (3) ssezns
MAUARAIUNTEUIUNTRAILT kae (4) srazUslliuna nan1sAny13denudn (1) INNTAsTIgranIunisel

a

niangisisddnnudymnisunaanuianudiladuguamlussduaauasniinngisisdiulngisyeu

=Y

AzuuUMSURTRRI IS UsES T udiinufinisegseduann Ssszduanuiinisdsnalaensiinuiale se
daua (2) mawmunususuuguansdmiuiiinnefieiis Ussveu fuivisimauia yaansindnsiu
#1513 DNENAIATANETUEY ;:iﬁﬂsqmuuazmmaﬂmsluﬁuﬁ famsulunsaswuIneansiau TNy
way (3) wamsuszifuguuuutudunuugunzananafianelavesuuinsnuanuLAnaaYe A Lade

°o v =i

Azuuuauitnelalagsangandineunsaniunis egeildeddyneadiinszdu .05 uagn1sFuilamues

, ‘ NIANTIVINTUATINE DA W Te
UM 14 20U 2 Uszduiou weun1au-gamaw 2563 v A < B
i s g atuinermansuazinalulad




= a =

AUaeiiaziaie MiiAnsUukuuLagszUUNIQUARE Bl lasdmT U Ig e nansAnwilanunse

N

i
T dudeyanismaunuuaznisimundy “lunadiuduiuuguansdmsudi

N

uginMgiaie” dmiugUlieniang

UFUANIAEIUT0YEL AR ULDILA

oD

B
Y
fafisvsegeengfiondeegluiundu 4 eidunishiveaiiwuasidudaaiua

o

ARy UuAukuy, AATn1eReis,

@22

49918, N3NNI INVOIYNYY

Abstract

This participatory action research aimed to (1) investigate analytical problems of dependent patients
in depth (2) to develop excellent health home model for dependent patients (3) to summarize the
appropriate model for dependent patients. The target participants were those who live in a sub district of
Ratchaburi Province. Participants of the study were comprised 21 caregivers, 21 dependent patients,
15 village public health volunteers, and 10 service providers in this multidisciplinary study. Data were
collated by using both qualitative and quantitative methods. The research instruments consisted of
the following: a health screening form, the Barthel index [BI], and a client satisfaction form. Quantitative data
were analyzed by using descriptive statistics, while qualitative data was analyzed by content analysis.
The study was divided into 4 phases: phase 1-Pre-research and analysis of the problem situations.
Phase 2-Research phase, which includes development of the dependent patients’ model, training
workshops, home visits, and assessments. Phase 3-The monitoring phase, which includes repeat home
visits, reassessment, and phase 4-Evaluation phase, which includes summarizing the information and
conducting a conference to share and extend knowledge from this information. The results revealed
the following: (1) based on a deep analysis of the situation of the dependent patients at their homes,
it showed they had lack of knowledge about health literacy at high level. The ADL--Activity Daily
Living of dependent patients had a high prevalence and can have direct effect on the psychology of
caregivers (2) all stakeholders in the setting of this study including government leaders, health professionals,
public health volunteers, and the private sector in the area were seen the health problems and
(3) the results of the evaluation of the model by comparing it with the satisfaction of clients reported
a high satisfaction at p<.05. Moreover, when considering the effect of increasing stakeholder’s awareness of
the dependent patients’ problems, there were perceived long term concerns to build the continuous care
systems or model of care for dependent patients. The results of this study can be used as planning
information and for the development of an “excellent happy home ward” for dependent patients

in other areas.

Keywords: home care model, dependent patients, elderly patients, community participation
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Abstract

The objective of this survey study was to investigate food sanitation and risk of contamination of
coliform bacteria in street food that was located surrounding primary schools in Muang District,
Chonburi province. The data were collected using Food Sanitation Inspection Forms, coliform bacteria
test kits and E-coli test kits kept in iced coolers. Samples were collected at food stall locations
surrounding five schools. The finding showed that sanitary conditions, according to guidelines that
were followed the most were (1) all cooked food must be kept in covered containers, accounting
for 57.4%, followed by (2) food handlers must wear suitable protective clothing including short or
long sleeves clothes, aprons and hair coverings, accounting for 85.2%, and (3) proper utensils must
be used for picking up food, accounting for 96%. Moreover, according to the results of the coliform
bacteria test, bacteria were found in various tests from 15% to 62% of tested samples. The cooked
food, sushi, in which the bacteria were detected the most, was found to be contaminated 100%.
This was followed by flour-based cooked foods (i.e., roll pancake stuffed, steamed stuff bun, donut)
which were found to be contaminated 34.3% of the time, Additionally, meat-based cooked foods
(i.e., sausages, meat ball, poultry meat, pork steamed/grilled/fried) were found to be contaminated 27.5%.
The iced refreshments were present with coliform bacteria 55% and E.coli 5%. Our results suggest that
the relevant authorities of food sanitation and hygiene management should enforce food stall health

standards in those food stalls located surrounding schools to cater hygienic foods.

Keywords: street food, food sanitation, Coliform bacteria, primary school
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Abstract

The itinerary of medical tourists who travel to receive medical service procedures in an overseas
hospital is a complicated activity that needs to be thoroughly coordinated between the medical
tourists and the medical service providers. This research presents the development of software for
the planning of medical trips. In the evaluation, the researchers conducted a questionnaire to assess
the satisfaction of the medical tourists with the use of this system by selecting 44 middle eastern
persons interested in using medical tourism services at Praram 9 Hospital in Bangkok. The software
was implemented as a collaboration between the medical tourists and the hospital in order to obtain
the information needed by the medical clients and the hospital’s medical services preparation staff.
The six phases of the process are composed of the trip preparation, the arrival in Thailand and
registration as a patient, the medical treatment procedure and discharge, the recuperation and travel,
the departure to return home, and the follow-ups and customer-related service management. The

collaborative results will produce the medical trip plans by tracking the milestones and activities.
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The software enhances the self-confidence of the medical tourists, so that they can take care of
themselves and coordinate with the related persons. Moreover, the hospitals can follow up to

arrange for the patients to travel to the destination, receive the treatment, and return home safely.
Keywords: medical tourism, trip planning, tracking activities system
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Introduction phenomenon, mostly promoted and supported

The term ‘medical tourism’ refers to when by famous international hospitals such as Bangkok

. Hospi I i Hospi .
a person travels abroad in order to undergo ospital, Bumrungrad International Hospital, etc

. . Th ’ i hai i f th
a medical treatment procedure and then enjoys e medical tourism value chain consists of the

. . . i i h i h
recuperation at a tourist attraction spot. It occurs medical services, the medical procedure, and the

under the condition that the medical expenses period of recuperation. During the rehabilitation

at the destination abroad are less costly than process, the medical tourists can travel to various

the medical expenses in their country of origin tourist attractions following their physician’s

together with receiving better quality standards consideration and approval. The Board of Investment

(Medical Tourism Association, 2018). At present of Thailand has reported that Thailand’s medical

medical tourism in Thailand is still an informal tourism market is the largest segment in Thailand
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(Thailand’s Medical Industry, 2017).There was
an increase of approximately 137,000 medical
tourists in 2007,twelve years ago, and this was
also forecast to increaseby440,000 visitors in
2018 (Kansinee et al., 2014). In 2015, the Tourism
Economic Report stated that the income from
medical tourism was approximately 100 billion
baht and that this trend will increase in the future
(Ministry of Tourism and Sports, 2016). Moreover,
the Kasikorn Research Centre (2018) forecast that
about 2.5 million medical tourists will travel and
receive medical services in Thailand during 2018.
This accounts for about 6-8% of the total tourist
arrivals in Thailand, an increase of 4.2% from
2017.

Medical tourism is different from general
tourism in the sense that it is related to medical
treatment occurring within the entire tourism
cycle, e.g. requesting medical treatment before
the trip, including the estimated costs, notification
when medical tourists arrive at the airport and
follow-ups after the treatment. Therefore,
collaboration between the medical tourists and
the hospitals results in a smooth well-planned trip.
At present, the interaction between the medical
tourists and the hospitals is in an informal stage.
This paper presents the application of technology
to the medical tourism process that covers the
entire medical tourism cycle for development
of medical trip planning with an activity tracking

system.

Statement of the problem

The medical tourism industry usually
provides both inbound and outbound clients with
limited medical information regarding the hospitals.

At present, Thailand is famous as a medical service
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provider, but one that only offers a few selected
well-known hospitals such as Bangkok Hospital
and Bumrungrad International Hospital to foreign
medical clients. Hence, the foreign medical tourists
have quite limited options in Thailand. This lack
of choice limits their medical treatment services
and recuperation options, resulting in a narrow
choice range of medical treatment quality and
level of treatment costs. The medical service
providers do not have the tools to support and
communicate with the clients in order to set up
the planning of the trip involving medical services

and rehabilitation at the tourist attraction sites.

The medical tourism industry differs from
the general tourism industry because it must be
linked to the database system of the medical
services providers. This system can also support
the communication between the providers and the
medical tourists and their relatives. The design and
development of this system for medical tourism
offers a varied range of aspects, such as (1) the
medical services, (2) the medical processing and
management services, and (3) the recuperation

services.

This paper presents the development of
the medical trip planning system that includes
activity tracking and provides the clients/medical

tourists with the information related to the medical

procedure, the expenses, the details of the
medical facilities and the recreation place. This
information will help with reaching a mutual
decision between the medical tourist and the
hospital service provider to create the medical
trip itinerary through interaction. The date of
the important milestones and activities are also
recorded in the system. Finally, the documents
are created when the medical tourist travels to
Thailand.




The research and development of the
medical trip planning system are significantly
involved with the medical tourism industry. The
medical service providers can apply the medical
trip planning system to the medical tourism cases
completely (end-to-end) from the beginning of
the planning of the trip and milestone tracking
until actually undergoing the medical service
procedure, recuperating at a tourist attraction,

and then returning to their country of origin.

Hereafter, the Medical Tourist will be
referred to as the MT and the Hospital as the
HOS.

Review of the Literature

A trip planning system is a tool to support
the planning of a journey before the trip occurs
in order to save time, to save costs, to recommend
tourist attractions, etc. At present, the trip planning
tool that is used for the general tourism industry
is provided, and its popularity is due to the fact
that it is very informative for the travelers when
planning their trip. For example, although the
recommender systems are still not widely used
in the tourism industry, the development of this
type of tool has been examined in recent research
studies, such as Moreno et al. (2015); Damianos
et al. (2015); Aldy et al. (2016); Grzegorz et al.
(2016). Moreover, the trip planning tools are also
used with various forms of technology such as

Ontology (Jian et al., 2005), Software Agent (Suna

& Lee, 2004), Case-based techniques (Ricci &
Werthner, 2001; Zahra et al., 2017), etc. In some
cases, the implementation of the trip planning
system may use the Ontology, Case-based, and
Software Agent techniques combined together
in order to increase the overall efficiency and
accuracy. In Thailand, the research work on trip
planning was conducted by Hongladda Hongladda,
Anaraki & Suchai (2016), in which the short trip
planning (2-3 days) in Ratchaburi province was

designed and developed.

Most of the trip planning tool development
is designed to be based on the sequence of the
tourism value chain process. The general tourism
value chain and medical tourism value chain are
different; in other words, the medical tourism
value chain involves medical treatment that is
under the physician’s approval and supervision.
Figure 1 shows that the value chains of both
general tourism and medical tourism have three
stages: the pre-trip stage, the on-trip stage and
the post-trip stage (Shanmugam, 2013). However,
applying this type of trip planning tool in medical
tourism cannot be implemented because medical
trip planning must be a collaboration to create
the trip plan between the medical tourists and
the hospitals. Based on the review of the research
on medical tourism trip planning, there have
been no research reports on the development
of medical trip planning with an activity tracking

system.
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Pre Trip Stage On Trip Stage Post Trip Stage

* Search journey * Prepare before
information the trip

* Booking hotel, * Travel on trip
air ticket and etc. planning

* Select tourist * Check in at

attraction accommodation

o Select the
destination hospital

* Request more
information

 Ask for treatment
cost and details

* Coordinate to
hospital

* Register and Check
in hospital

* Medical treatment

* Discharge and
payment

* Recuperation in
tourist attraction

* Follow up

Decision symptoms

 Return to home
country

I~ Tourism Value
chain

* Follow and CRM

Medical tourism
I~ Value chain

Figure 1 The tourism and medical tourism value chains are divided into three stages: the pre-trip

stage, on-trip stage, and post-trip stage.

The Medical Trip Planning Structure

This section explains the medical trip
planning structure, which is the hospital or medical
service provider’s information technology
development process. This process assists the
medical tourist to design the trip plan by coordinating
with the medical service provider. The creation of
the medical trip plan must involve the consideration of
the details of the medical services and the travel
cycle.

There are six medical tourism process
phases related to the hospital chosen as the
destination by assuming that the medical tourist
has chosen a hospital or medical service provider
in Thailand. The six process phases are described
as follows.

P1: Trip Preparation

It is assumed that the medical tourist has
decided to take a medical trip to hospital “A”,
which has set up the medical trip planning
system. Then, the MT will login in order to create
the trip plan.

The medical tourist with a health problem,
who has to be admitted, will search for the medical

service provider’s information and other related
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information on the MTP system in order to
request more details. Then, the provider will
share the requested information, cost estimation
and physician’s service schedule with the MT user,
who will make a decision and send a confirmation to
the provider. In this phase, the MT will confirm
the trip plan with the HOS and proceed as per the
planned trip schedule. Thereafter, the HOS will
prepare to welcome the MT and their relatives
when they arrive in Thailand.

P2: Arrival in Thailand and registration
as an in-patient

When the HOS receives the confirmation,
they will prepare to welcome the MT and their
relatives by arranging a hotel shuttle service and
other related facilities. Then, the HOS will take
the MT to the hospital to register or check in as a
hospital patient.

P3: Medical Treatment and Discharge
Procedure

On the scheduled date of admittance,
the HOS will inform the patient about the treatment
details, its side effects and the treatment duration.
After the patient has undergone the medical service

procedure and the physician has medically




approved the patient as being in a safe condition,
the patient can check out from the hospital after

completing the discharge and payment process.

P4: Recuperation and Travel

After the patient has checked out from the
hospital, the recuperation and tourism depends
on the MT’s requirements and consideration, e.g.
some tourist attractions may be inappropriate for
the patient. This phase of the process includes a
coordinator for managing the rehabilitation and

tourism.

P5: Returning Home
After the fourth phase of the process

has been completed, if the patient’s illness and

P1: TnpPrepamtion

P2 : Amrive in Thailand and registration as in-patient

P3 : Medical Treatment and Discharge Procedure

Meadical Tourist (M

P4 : Recuperation and Travel

P5: Returming Home

P6: Follow-up and CRM

Application Sanver

Figure 2 Structure of the MTP System

symptoms have not improved, he/she will go
through the medical procedure again. If his/her
conditions has improved, the physician will allow
him/her to be discharged. Thereafter, the patient
will set a return journey date and notify the hospital,
which will facilitate the departure by sending the
patient to the airport.

Pé6: Follow-up and CRM

When the MT arrives at their country of
origin, the HOS will contact the patient in order
to enquire about his/her symptoms after the period
of treatment and recommend the hospital’s
promotions, such as new programs and other
additional treatments that are offered. This is a
part of the customer relationship management

process.

Database Sarver
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Based on the six phases of the process described
above, the operational process needs to be
developed as a Web-based Client Server, which
has the Application Server and the Database Server,
as shown in Figure 2.

The MTP software will be developed as
a Web-based Application, which communicates
by e-mail notifications within the system, e.¢. the
system will send notifications of the information
to the MT. The application development will be
designed and follow the operational process,
which has two complementary parts, namely
the medical tourist user and the hospital service
provider user. Both will communicate with each
other and co-ordinate in order to create the trip
plan that includes the important milestones, the
main activities, and the timetable and itinerary of
the trip.

In the trip plan, there are a number of
points called ‘milestones’, which are composed
of the following:

1. Date of login and registration in the MTP

2. Date of request for the HOS proposal form

3. Date of accepting and confirming the
proposal

4. Date of travel to Thailand/arrival in
Thailand

5. Date of check-in at the hotel

6. Date of check-in as an in-patient

7. Date of the start of the medical treatment

8. Date of discharge

9. Date of check-in at the recuperation
center/place

10. Date of check-out from the recuperation
center/place

11. Date of returning home/to the country
of origin

Moreover, the trip plan also follows the

activities in order to access the milestones that

are the main activities. All of these come from the
MTP, which involves the MT or user and covers the
entire process from the beginning to the return to

their country of origin.

MTP Algorithm

The Medical Trip Planning structure covers
the interaction between the MT and the HOS for
the planning of the trip as well as the monitoring of
the milestones and activities. The Interaction
Algorithm shown in Figure 3 and the example
seen in Figure 4 illustrate the medical tourist trip
planning system, which is a travel plan that can
monitor both the milestones and the activities

that will occur during the medical trip.

Interaction MTP Algorithm
Steps for the Medical Tourist—-MT

1. Log in to the MTP system.

2. Register in the MTP system.

3. Check the medical service options.

4. If the medical service is available, provide
more information in order to request the estimated
costs and treatment period.

5. Wait for the request to be fulfilled

6. Consider the primary request proposal.

7. Accept the primary request proposal.

8. Receive the final request proposal from
the HOS.

9. Accept the final request proposal.

10. Prepare the visa and book the air tickets.

11. Provide additional information to the
MTP, namely the flisht number, the requested
pick-up time at the airport, the list and number
of relatives, the baggage allowance, the contact
information during travel (messaging, WhatsApp,
Line, etc. (and the relaxation break before the

hospital admission.

MNSENTINMTUMINeSedaAsulele
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12. Inform the HOS when departing from
the country of origin.

13. Notify the HOS upon arrival at
Suvarnabhumi Airport.

14. Receive confirmation from the HOS
regarding pick-up at the airport.

15. Wait at the airport for the pick-up
arranged by the HOS.

16. Receive notification from the HOS
regarding check-in at the hospital for registration
as an in-patient.

17. Receive information from the HOS
about the hospital room number and other details.

18. Undergo the medical service procedure.

19. Having completed the procedure,
prepare for discharge from the HOS.

20. Notify the HOS of the discharge date.

21. Make the payments.

22. In the case of not recuperating,
prepare to depart to their country of origin and
notify the HOS of the departure date.

23. In the case of recuperation, notify the
HOS of the chosen tourist attraction.

- If there are any complications during
the recovery period, notify the HOS.

- At the end of the rehab period, prepare
to return to the country of origin.

24. Notify the HOS of his/her schedule
(date, time, flight no., etc.)

Responsibilities of the Hospital Officer--HOS

1. After the HOS receives the request
from the MT, the HOS prepares and sends an
e-mail message about the tentative estimated
costs and treatment time to the MT.

2. After receiving the complete information
about the MT, the HOS prepares the documentation

of the estimated costs and treatment time.

3. If there is not enough information, the
HOS requests that the MT provides more information.

4. After the HOS receives the required
information, it sends an e-mail message to the MT
about the estimated costs.

5. After the HOS receives confirmation of
the trip plan by e-mail from the MT, if more
information is required, the hospital officer
arranges the physicians’ meeting for creating the
medical treatment plan.

6. Then, the details of the medical trip
plan, the estimated costs and the preparation
checklists are sent back.

7. After the HOS receives the confirmation
from the MT, the hospital officer notifies all of the
related personnel and sets up the MTP in order
to monitor all of the processes related to the
following information:

- Date/time and flight no.
- Scheduled stay in Thailand

FAu rrmer euRA Vol. 14 No. 2 May-August 2020
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- Appointment date

- Details of the treatment procedure period

- Physicians

- Other checklists

8. The medical tourism coordinator prepares
to welcome the MT.

- In the case of the MT checking in and
being admitted directly to the hospital, the
ambulance is sent to pick them up at the airport.

- In the case of the MT checking in at
the hotel first, the hotel is contacted to arrange
the pick-up at the airport, and the MT is notified.

9. The MT is registered as a patient and
the room is arranged.

10. The HOS provides the treatment
schedule details to the MT.

11. After the medical treatment, the HOS
informs the patient to be ready for discharge and
to make payments, and the HOS provides the
medication details and the details of follow-up
care after returning home.

12. It is arranged for the MT to travel to
the rehabilitation point at tourist attractions, if
included in the MTP.

13. The status of the MT patients is
tracked throughout their stay in Thailand.

14. AWl parties concerned are notified
when the patient is ready to return home.

15. The details of the care information
and thank-you letters to the MT patients are sent
by e-mail.

16. E-mail is sent every 3 months to provide
updates about the hospital’s information, such as

promotions.

Login

Register

T

Check madical sarvice

estimared cost, pariod

i

Accept

HOS

Send the tentative propos.

O

Con firm the final proposal

i

Send information of
traveling

Amved at BKK airport

Natify

Notify check inthe hotal

Register as the patient

Date of check in the
ospi

Date of check up

Date of medical
treatment

Date of discharge

Date of payment and
takea icine

Noify date of recuparation

I}

Nonfy date of chack out

?

[}
TR

ikl

s

Send the final proposal

Confimmed pick carup

Notify the hospital

a figm date of check up

Confirm date of medical
treatment

Notify datz of allow to
e

aneofxmm to home

A

Figure 3 Interactive MTP Algorithm between the

MT and the HOS
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W
b General Hospital Medical Tourist Trip Planning

a Name: Mr. ANNVA VARUNA Age: 65:9:7 Natiomality: Bruacian "IIIII'[IIIN
= Medical Service: Dental Implant 12345070

Contact: Mrs. AISIIA VARUNA

& Department: Dental Tel: 16731234567

Physician: Dr CHONTACHA HARNIRATISAI e-mail: xyzvaruoa@ gmail.com

M Neo. Milestone / Activity DAY Time Details

M1 | Login and Register the MTP

Register 12-0ct-2018 05.30rM
Tdentily procedure needed 12-0c1-2018 0545 M
Tnput personal mformation 12-0ct-2018 0550 PM

M2 Request the proposal from the HOS

Input more information required 13-Oct-2018 02,15 PM

M3 Accept and confimm the proposal

Book air ticket and potify 1 the MTP 14-0c1-2018 1130 AM Tlight"TG4604 (21 Swin)
Notify the number of relations 14-0ct-2018 11.40 AM
Book visa 14-Oct-2018 1145 AM Bruzian allowed to stay in Thailand foe 30 days

M4 Iravel to Thailand

Notify boarding 18-0ct-2018 06.15 PM
Notify wheu they arrived at BKK airpont 18-0c1-2018 08.00 PM
Giet picked up by HOS's car 18-0ct-2018 08.10 PM
M5 | Check in at the botel 18-0ct-2018 [ 0930PM | AVANI Armium Bangkok, Room#411

M6 Become the paticat

Go 10 the hospital 19-0c1-2018 1000 AM

Register as the patient 19002018 | 1030 AM

M? Stait the medical procedure

Reecive the medical procedure 28-Oct-2018 06.00 PM
Finish the medical procedure Pending..... Pending.....
M8 Allow to discharge Pending..... | Pending.....
Payment and receive medicine Pending.. ... Pending.....
Plan the schedde of resting place & notify 10 HOS | Pending.. . Pending....
Discharge Pending.... Pending.....
M9 | Cheek in ar the recuperation Pending..... | Pending.... | Planio Phuket6days
M9 Cheek in ar the recuperation Pending..... Pending..... | Planto Phuket 6 days
I'mavel to recuperution destination Pending..... Pending.....
Notily to 1108 Pending.... Pending.....
(Tnforn HOS if having any problems) Pending. ... Pending....
MI0 | Cheek ontar the recuperation Pending..... | Pending....
Notify to leave recuperation Pending.. ... Pending.....
Notify the flight departure for back destination Pending..... Pending.....
Notily boarding Pending.. .. Pending..

Mt Return to their home

Notify when they arrived at BWN amport Pending..... Pending.....

Figure 4 Example of the medical tourist trip plan
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Research Methodology

The researchers used an interview form,
with a list of questions to collect the data in
order to design and develop the MTP system by
following the medical tourism process at Praram
9 Hospital. Before testing the MTP system for
evaluation, the researchers tested the system
with four international patient staff members.
Then, a Likert scale survey form was used in order
to evaluate the satisfaction regarding the system
and the results were calculated with the Excel

program.

Population and Sample of the Population

Due to the restrictions regarding access to
the information of private patients, the population
selected includes the target group who used the
MTP system, namely a group of middle eastern
medical tourists who are interested in receiving
medical treatment procedures at Praram 9
Hospital. Each month, there are about 50 middle
eastern medical tourists who are interested and
make inquiries by contacting Praram 9 Hospital.
The researchers used the sample calculation

method of Yamane as follows:

n= 50
1+(50)(0.05)

- 50
1.125

= aq

N = Total number of population
e = Accuracy level or random error level

n = Number of sample population

System Implementation

The MTP system was implemented as
the prototype on the Web-based Client-server
and MySQL database, which includes the main
functions as described in section describing the
Interactive MTP Algorithm above, resulting in the
medical trip planning for a journey to Thailand.
The structure of the medical trip planning system
shown in Figure 2 is based on the medical service
procedure and the requirements of the medical
tourists. The medical trip planning example is
shown in Figure 4. The usage satisfaction and
evaluation of the system are quite difficult to
obtain because it is not possible to access the
hospital’s information system as it will interfere
with the hospital’s operational system. Moreover,
itis notthe hospital’s policy to do so. Therefore, the
questionnaires were used with the Middle Eastern
patients who are interested in the medical tourism
of Thailand and were selected as the sample
population. The hospital’s coordinator provided
the information that there are approximately 120
Middle Easterners who contact the hospital per
month, but only 50 have travelled as medical
tourists. According to Yamane’s principle (1967),
approximately 50 of the Middle Eastern medical
tourists were used as the population. For the
Confidence Level of 95% and an 0.05 Margin
of Error, the population sample of the medical
tourists was 44 participants in total. The MTP
was described and demonstrated to the sample
population of users before they completed the
questionnaires. The result was that 87% of the
MTP system is considered to be greatly useful to
the medical tourists. Moreover, the MTP system
was found to effectively help with tracking all
of the milestones and activities of the medical

tourists.
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O

Medical Tourist (MT)

Hospital (HOS)

Medical Tourist Trip Flanning

Figure 5 Interactive structure between the MT and the HOS on the MTP system by using the

interactive MTP Algorithm

Results

The research on the Medical Trip
Planning--MTP  with Activity Tracking System
System was aimed to design and develop the
MTP planning system and evaluate the efficiency
of and satisfaction towards the system. The
literature revealed that there was no previous
research that studied the development of the
MTP system. Therefore, the researcher applied
the medical value chain of Shanmugam (2013)
as the framework. An interview form was used

to collect the data on the services provided at

Praram 9 Hospital. The installation of the MTP
system by the hospital is not possible because of
the limitations of their operations and policies and
the fact that the health profiles of the patients
are confidential. Therefore, the researchers
developed the MTP system as a prototype
and tested the system in order to collect the
evaluation result regarding the level of efficiency
and satisfaction with the system. The researchers
conducted the questionnaire in two parts with
13 items, which can be summarized as follows in

Table 1:
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Table 1

The assessment results regarding efficiency and satisfaction

Questions Total Score CV.(%) SD Interpretation
Part A: Efficiency and benefits of the system
1 The usage menu is appropriate. 180 17.29 .11 Very Satisfactory
2 The system has a menu for understanding 189 11.64 .50  Satisfactory
the information.
3 The processing of the system at each step 175 19.81 .19 Very Satisfactory
is fast.
4 The system provides prompt responses. 197 12.71 .57 Very Satisfactory
5  The security of the information in the system 178 17.75 .12 Very Satisfactory
is appropriate.
6  The system is user friendly. 172 19.43 .16 Very Satisfactory
7 The system facilitates faster usage. 199 11.89 .54 Very Satisfactory
8  The language used in the system is relevant 194 12.87 .57 Very Satisfactory
and clear.
Average 1,484 15.43 .64 Very Satisfactory
Part B: Satisfaction with the system
9  Did you enjoy your experience with the system? 210 14.45 .69 Very Satisfactory
10 Were you successful in using the system? 257 13.51 .19 Very Satisfactory
11  Were you able to control the system? 181 17.47 .12 Very Satisfactory
12 Is the information provided by the system 188 16.07 .69 Very Satisfactory
clear?
13 Did you feel any discomfort while using the 186 14.89 .63 Very Satisfactory
system?
Average 1,022 15.27 .70 Very Satisfactory
Overall average (Parts A+B) 2.506 15.35 .67 Very Satisfactory
Overall rating score 2,860
% 87%
94 14 a0t 2 i s 2563 | sttt




Conclusions

Medical tourism is an important industry
in Thailand. The process of the journey of
medical tourists must be coordinated with the
hospitals that provide the medical services at
the destination and the related travel services.
The medical trip planning system supports the
coordination between the medical tourists and
the hospitals systematically. It covers all the
medical tourism processes such as the request
for information, the planning of the trip, the
welcome and facilities when a medical tourist
arrives in Thailand, the registration as a patient,
the medical treatment process, the discharge
process, the recuperation period and returning
home. The medical trip planning system is a tool
that matches the process flow of the treatment
and tourism of international patients. Several
aspects of the medical trip planning information
are in a state of continual change, e.g. the date
of receiving the visa date or the discharge date,
because the medical treatment schedule may be
postponed depending on the specific situation.
However, the MTP supports the medical tourists
from the beginning until the end of their medical
treatment trip. In addition, the medical provider
can provide effective care to the medical tourists,
from immediately following up closely upon
their first contact until they return home. This
system keeps track of and provides the necessary
information for the medical tourists, which leaves

a lasting good impression on them.

<

Discussion

The research results on the medical trip
planning with activity tracking system: MTP System
was classified into two areas. Firstly, regarding the
efficiency and benefits of the system, the average
SD was 15.43%. The satisfaction was found to
be at the highest level. The developed system
included an appropriate and simple menu, in
which each process was quickly conducted. The
access security was appropriate, and the language
used was easily understood. Secondly, regarding
the satisfaction towards the system, the average
SD was 15.27%. The satisfaction was found to be
at the highest level. The system users enjoyed
using the system and were successful with regard
to the system usage. Moreover, they were able to

control the system use by themselves.

Suggestions

The security system for accessing the
information of the users and the patients’ health
profiles is important because this information
should remain confidential. Therefore, the security
system for accessing data by the provider should
employ the access controls and define the level
of authorization in order to manage the profiles of
the clients. For the users or medical tourists, the
access to the system should include the OTP for

enhanced personal security.

s
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Abstract

This research presents the study and construction of solar aerators that can control motor speed by
a wireless signal. The proposed machine used solar panels with 570 watts to generate electricity and
collected electric energy with 130 AH battery capacity. The 250 watts DC motor was used to rotate
the turbine which could be used with 6 or 8 propeller turbines. The experimental results showed
that the constructed machine could be controlled by a wireless signal at the distance less than 100
meters. Furthermore, the comparison between the used current, motor speed and the amount of
added oxygen in the water of the aerator had been presented. The results showed that under the
same testing conditions, the 6 propeller turbines used a smaller amount of current to drive the
motor to spin at a higher speed than the aerator that used the 8 propeller turbine. As a result, a 6
propeller turbine can be used to increase the amount of oxygen in the water more efficiently than

an 8-propeller turbine.

Keywords: aerator, solar energy, wireless signal, dissolved Oxygen
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Note. From “What is an Arduino?” by SparkFun Electronics, 2011, retrieved from https://learn.sparkfun.

com/tutorials/what-is-an-arduino/all
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Note. From “NRF24L01 Wireless module” by AllNewStep, 2019, retrieved from

https://www.arduinoall.com/article/10
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Abstract

This research aims to isolate fungi from various types of vegetables, herbs and leaves. It aims to test
the effectiveness of the fungus from the isolated plant leaves to be antagonistic to pathogenic fungi
in chilli by isolating 16 isolates of fungi from 6 types of plants: basil, mint, papaya, lemongrass, mint
and sweet basil. When tested for antagonism against Fusarium sp., it was found that the fungus code
SB5 was able to inhibit the growth of pathogens at a maximum of 83.00%, followed by fungus code
B1 to inhibit germs at 75.60%. Both of these isolates were statistically more significantly effective than

other residual fungi. The molecular analysis reveals that the SB5 fungus is Aspergillus flavus and the

B1 fungus is Penicillium oxalicum.

Keywords: plant leaves, chilli, antagonistic fungi, Fusarium wilt
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p . . o n oy p W31 P. oxalicum @u150AUANLIAWIEINLY D
(sB5) Anenlaanlunusdnanunsadugadienelsaiien

, Sy A s S F. oxysporum f. sp. niveumn Tuundluld Tneduss
Fusarium sp. Tun3nleegailuss@vsningsiian fe P P

83.00% FeiUszdvBamAnimsAnuwes Jankaa  NIIIUAUIRUBATarelsald 54.009% levmdoy
and Lakatosava (2014); Hamdi, Salem and Hamdi,

(2018) MU A. flavus @131308U8IN15LR3QYLAULR
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wldlunisnsradarndsnunelnin wazuenuezsiavasnisidndsnuliiisuiumeatiafdnealuuns
UUTTUUTIUNA93 TatgUunsaiadnuuulusunsugnianldlumsideiidesangunsaiasdnuuulusunsud
Yoit fio TonnsdusnetaiinnuazanssafuINM LUl HansvnasmuinsEUUNINTIRg
anmelvaamsliihuutlidddseenuuulngldgunsaiaoinuuulsunsuannsansiataswdanulnih ua
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Abstract

Development of smart home and smart grid recently require the energy measurement techniques
and devices to monitor the current, voltage and power. Non-Intrusive Load Monitoring--NILM technique
has become one of the most relevant alternatives for energy disaggregation, which intends to
separate the total power consumption into specific appliance loads. This research investigated
improving Non-Intrusive Load Monitoring system based-on Field Programmable Gate Array--FPGA. FPGA
is used to monitor and classify the appliance loads with the digital binary technique in the real-time
system, accordingly. The advantage of the FPGA is high sampling ratio and parallel computation. The
results show that NILM with FPGA can be useful for monitoring and classifying the appliance loads.

The experiment system provides exactly 100% accuracy based on a sampling per second in real time

conditions and it can be developed for faster computation and classification for the future.

Keywords: non-intrusive load monitoring, field programmable gate array, smart home
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Abstract

The objectives of this research were to study the suitable formula for the development of dried
banana stalk glace and the chemical and physical quality of the products. This research used waste
materials from One Banana Company Limited and banana plantation area in Pathum Thani Province.
Chemical parameters such as water activity, concentration of syrup (°Brix) and pH and physical qual-
ity including color measurement were studied. Sensory quality evaluation, for testing the standard
formulas of dried banana stalk, were evaluated by a sample group of 50 non-trained assessors and
using the 9-point Hedonic scale. The results showed that the dried banana stalk glace products were
formulated with 15 grams of citric acid, 290 grams of sugar per 600 grams of banana stalks content
and dried at 90°C for 2 hours. Moreover, the water activity of dried banana stalk glace products was
0.504 (29.7°C). The concentration of syrup was 52 oBrix and the pH of the citric acid solution was
2.20. Finally, the Color L *, a *, b * parameters were 39.8, 9.6, and 16.87 respectively.

Keywords: banana stalk, Hom Thong Banana, ¢lace, dried and quality
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Abstract

This research is a qualitative research. The purpose of the research was studied to compare anti-
oxidant activity of ethanol extracts and development of toner formulation form peels of Hylocereus
undatus. The extraction from peels of white dragon fruit, that have betalain groups by maceration
method by using 70% and 95% ethanol, and quantitative analysis of active compounds present in
crude extracted were compared to anti-oxidant activity by DPPH assay and UV-VIS spectrophotometer
to measure wavelengths at 493 nanometers. After that, development to toner formulation and stability
tests by freeze thaw cycles were conducted. The results found that the crude was extracted of 70%
ethanol as 11.25% w/w and 95% ethanol crude was extracted as 5.48% w/w. The crude which was
extracted of 70% ethanol had anti-oxidant activity more than 95% ethanol than the crude extracted
in same concentrations. And, development to toner formulations and stability tests showed active
compounds concentration of formulation before stability tests of formula 1, 2 and 3 were 0.63, 0.64
and 0.63 mg/mL while after stability tests of mean in formula 1, 2 and 3 were 0.21, 0.52 and 0.58
meg/mL, respectively. Therefore, the formula 3 had the highest stability and had active compounds

concentration in solution of 70% ethanol as 0.55 mg/mL.

Keywords: white dragon fruit, anti-oxidant, betalains, toner formulation
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Phyllocactin (9) #9nw 1 (Stinzing & Carle, 2004;
Elbandy & Abdelfadeil, 2008; Harivaindaran et al.,

2008; Moreno et al., 2008; Wee & Wee, 2011)

NH,
N N’%\S
)I\ & ==
HsC N™  H;C
HO
Vitamin B1 (2
OH

Proanthocyanidins (4)

A



o
|
|
HO » | OH
\(ll N i

Betalamic acid (5)

HO
HO HO
HO
HO
N COO-
HO | (@)
T &
H
(@] OH
Betanidin (7) Betanin (8)

o) o)

o)
HO 0
HO

OH

HO

Phyllocactin (9)

A 1 lpssadeesauseneumaaiindAginuluudenmauigdens
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o 3 a o
MQUILAIANITINY

1. WeAnwidIeuiigugnsiueuyadasy
a15anm 70% way 95% Ethanol vaaUdantawnisans

'
=

2. WiefinwnisasgasisugasdSulnuues

a ad v
UUIAANE WA TINYIVDY
ansnauLusiiau (Betalains) Wuseaingsssud

Anutanwizluiy Order caryophyllales Taun ﬁ‘mg‘w

vwlad$lsy losin saufaudastans (Stinzing &
Carle, 2004) Faanslunguiudiiau Uszneuseans
T3 2 nqudes laun wenleenilu (Betacyanin) way
LUALUTIU (Betaxanthin) (Elbandy & Abdelfadeil,
2008) winlwenfuduanslifuas-shefianansagandu
aduuasld Tutas 535-550 unluns Tnetusnleeniy
Huansinusnnilanfesyanu Jevag 90 vesanslu
nawil Feanslunguivdleeniiufiddy W weidu
(Betanin) wagiuddau (Betanidin) udvznuans
winflulaludiulug (Harivaindaran et al,, 2008)
waztusuguiiuiuaslidmiesaunsaganiu
aauuadls Turae 475-480 uluwns ansnguiudiay
Anuluniadians Ao winlwonduiduansiuns-aing
awannsanuldfiduiownsiudennavesudasiong
Buansdiataldainsssumaideaautfararei
I¢ Tnefionumsideiiferdestuamsnguuday
ndenuiaEiens wudnisaiaie 70% Ethanol
annsaafnasnguudiauldUmnamniian  uay
dethansataudenuiafensdi pH 2, 4, 6 uag 8 1
Tanufeusigumgll 70-90 ssrmwadoa (Juan
2 il nuheamgirudouiinaiernuasiives
nauansusauniUdenuiasiing dsuegifu pH
Slegnumpiigetuassilieaidinvesasnguudian
Tuansanafidanas uifl pH 4 %ﬁmmmﬁaﬁﬁ'qm

[
v v A

(Herbach et al,, 2006) M98 IFeNANAIY
ASFIYDIANTNAULUA LAY

PnumdenInudl arsiiueyyadasy e
A98T (Ascorbic acid) ianadutiu 0.1-1% a1ansn
YN YIAUAFIVIAINFULUAUAUIINUA LTINS
161 (Chaovanalikit et al,, 2010) wazis841UN1ITY
wurasataveruvendienuaziovesuiatons
Fgesaneiiug wuhansadasinanisatnglundy
wanaudussdavsznouiauainisalunisdu
asnuUfTReeendiadu wazdsnnsadudimsvha
voseuluilnsoBiuaiiluaivnueaninia Browning
reaction Ik Faseningnaudaznuluiudenwaunnniy
Tuidena luiouaziudonnavesudafensiaes
anoiug s duunadsingiuiifveanguiudiau
enaunuudnauanmdniifitywiiewiningu
LifsUsgasAneyiiuguesanstungy Geosmin wag
Pyrazine LL%%J'%M@IL‘LJmeﬁﬁa&ujqa%qmadwaﬁﬁm
Huansreuzdeduld (Castellar et al, 2006) Faiu
Waenuazioveuiinsdadutnguianusa
uafnasnguudnauiiolflugnaivnssueimis
NALNUENINgNUALauIINTI NNl (Chinmueang
et al, 2008) FausnaniiniauaziBuamsinueyadasy
wdy Sldifuansudsdluomssudaduansiidqns
meanwlunisiudonuaiiBs dunzse uwazan
Tvsiulwdenlaonale (Strack et al,, 2003; Azeredo,
2009; Choo, 2015)

NIBULUIAANITIY
nsAnwaitedfveunaseuaguien
Tuiseaeinisatnansdifyaniudennandadens
lng@nwmdnsdiudinazaly wagnsiaungnsiisu
Tnuwesuisfansitelildgnsiunifiauasinves
ansnEUiaUTSqVSiueEdase uasieuwsnzay
somsisnllundnsnsidmiuiim lnefinseseu
AuAwa lagleisns Freeze Thaw Cycle wagdl
winweiilunsianadununsi Wun dnvas
NN wazArLdunsaaig (pH)

MNSENTINMTUMINeSedaAsulele

U 14 20U 2 Uszdibiou wgun1au-damau 2563

atuinermansuazinalulad



HUNAFIUATTAY
& o w Y o d Ly
nsasgasisulnuuesuiidensniansau
auyadaTzuaziiaumzatlun s dayaniie

o ¥ a [ & o v Aa Y
il dundasundmsuiong

F/ANTUNTINY

A9t 8un1939eBmeanidaiisisouaznns
Fuflunsidesng q feeluil

1. Sﬁy’umauﬂﬁaﬁmmiﬁ'}ﬁmmmﬂﬁaﬂma
usl3ns (Rujisawang & Singpraseart, 2018)

1.1 Yhnaufasnsidev sy 10 Alansy
11A97NANNEE DR wagvinsuenadluludentasen
Mnilentuinriulrisuadnas

1.2 thwdenuauisfanseudigamgdl 50
ssrwaifva Junalssana 24 $aluadeauden
NAWAITINT LIS

1.3 didonuaufadansluuaseaiesiy
wardaimdn

1.4 wislddnnesudniludaimin 190
% Fawvadu 2 dw Tdaslu Flask 2 Tu wdwinis
anaseionsuinlagagluiivinazals 70% U 95%
Fthanol Suadandoudu Wunar 5-7 Ju vhdiau
AU 3 ASs

15 thansadafinsaslduviliduduse
1384 Rotary evaporator aulgiduansafinneu

1.6 thansafaneufilguanmuamen
%Yield

2. %umaumia%ﬁﬁﬂiﬂWanmgmsummﬁaﬁm
mjmw’ht,auiﬂal,ﬂ%q UV-VIS Spectrophotometer
(31 UV-1800, Shimadzu®)

2.1 Weedoaudndonuylud Spectrum

22 eegalunsganduuasii 400-600
UluLunS %fﬂ'auLﬁamﬁawuawaﬂﬁuqaqmmaani

2.3 Td 95% Ethanol aslu Cuvette blank
aesduadlutesdmduld Cuvette blank vaes

Sulwedes UV-VIS Spectrophotometer iaviidu
a1sazans Blank

2.4 ansannnUaenLABNTLIIRe Y
U 95% Ethanol

2.5 Wuniaen Absorbance Tagldipsas
UV-VIS Spectrophotometer

2.6 ITUANAN Peak UAZAININANTULE
¥ghaunsy 3 A% winhunAedy (Thammawong
& Jaiwut, 2014; Priatni & Pradita, 2015)

3. %u’umaumiﬁnmaaumqwéﬁma%aﬁaix
Mnansataildannddonnauisiinsibevifieis
DPPH assay

3.1 Mansanane1uanUaenuAIIN TN
Fonemusysuanududusdl 0.2, 0.4, 0.6, 0.8 uaz
1.0 mg/mL MUd1AU VBEN5aAIN 70% WAz 95%
Ethanol

3.2 Yransaravenuiidensusiasarudad
1 mL 1Rauiy 2 mL 999 0.1 mM DPPH reagent
wawanlmniulurasnnaaes

a

3.3 shviaeavnaesluiiuliluiidnigamad
woadunan 30 wil

3.4111U5ne" Absorbance finnueindy
517 wiluns B9 70% Ethanol waz 95% Ethanol
\Ju Blank uagil Negative control ﬁUiif\; 2 mL U9
0.1 mM DPPH uaz 1 mL vesasazansfiusiaann
ansanauayldInnfiud 1Ju Positive control

3.5 y919uAsU 3 ASs udIARAY

3.6 Y1/ Absorbance FvnAadenmuIa
mimgnidueyyadaselaeligaslunisdiuim

Fareludl (Nurliyana, 2010)

% Radical Scarvenging Activity =
[(A 1x100 (1)

517 Control 517 Sample” 517 Sample

lag A fig AIN1SRANGLLEN
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M1919 1
gosesulnuesInaIsanaUaonNaki 18N

dauusznavlunisu

J3ureu (%w/v)

v o
NUINIUAISU

GIZk]
Y

12k Lk
Y v

AU 1 M1SU 2 A15U 3

0.6 mg/mL Peels of dragon fruit extract 0.0006 0.0006 0.0006

(70% Ethanol)

95% Ethanol 8
Propylene glycol 6
Glycerine 5

70% Sorbitol -

Sodium lauryl saulfate 0.1
Parabence concentration 0.3
Adjust pH gs.

Purified water add to 100

Active ingredient

8 8 Solvent

5 - Co-solvent, Preservative

5 7 Humectants, Preservative

- 3 Humectant, Thickening agent
0.1 0.1  Surfactant

0.3 0.3  Preservative

as. gs.  pH Adjuster

100 100 Vehicle

4. makigIiiu MawlEuLagNIInAeY
AMUAIAITDIRIS UL ULLE T A ndNsanALUA D ANE
wAITaNg

4.1 FuneumsnIudyulnuuesan
Wannuawnalans
4.2.1 dhansannanuaenawiiiang
70% Ethanol Tdludnines
4.22 RnAuFY Propylene glycol,
Glycerine, 70% Sorbitol, 95% Ethanol ey Parabens
concentration asluiaauwalAinulagly Stiring rod
4.2.3 11 Sodium lauryl sulfate 31
aza1elu % Purified water Auaslude 4.2.2
4.2.4 USuUsuansaie Purified water
UATU 100 mL
4.2.5 U5u pH viegluyae 4.7-5.7 uda
vssyaslunvus ol
4.2.6 Wlunagaunuasa taun pH,
Anala uaziaAnisaaniuues
4.3 MINARDUANNAIMTEISUINUILBS
nansanaldonnaunitens
A NTUNTNAABUATUAILAIAITOIAITU

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563

rlinann1snaasulneid Freeze Thaw Cycle 9
fvuansvedeuluviiseuazUsznoudggmmnd
2-8 psmwailoa Wunan 48 Flusuazgunnd
40 esrnwaded Wunan 48 alus vhvun 3 seu
(Leelapornpisit, 2001) lngfin153ANaN131Aa84 il
4.3.1 Tamanudunsasg nethluin
oH Tngl#iaTos pH meter ¥191 3 oU
4.3.2 dUNARNYULNIINIYATN 19U
aalla, NsUAsuwUaesd, ndu wagnisinfng
4.3.3 MINAADUAIILAITIVBIENTENALY
Tushsulnuuesanarsadauasnnaningdinslaens
famnsgandunaslutismuemnduil 493 uilumns
4.3.4 NMIVAFDUAINAIAILAYNITU
Usunaaesansdadglusisulnuiuesainaisann
WasnWakn g

NANT5398

1. nsanaansdAgannidenuaniieng
PMnATAnAEsanAINIUGNNALATINIAEIDAS
nin aunsaanaalsanaainiuaennalniens 1asa
anss 2 deluil




A519 2
MAUSIUTIEUAT % yield Ye3a13a7 RNt Uanun8ins

v
° L%

A5n15dna Ui (n3%) % yield(w/w)

WasnuawAa19ns  a1sananeu

70% Ethanol Maceration extraction 190.14 21.40 11.25
95% Ethanol Maceration extraction 190.07 10.41 5.48

2. Myafansvinsgiuvesansaiangy  audidu dalidvinazans 70% Ethanol ntuth
winaulaela3as UV-VIS Spectrophotometer LLGiﬁ%ﬂ’J’liJL%}mﬁulﬂilﬂﬂ’lﬁﬂmi@ﬂﬂauuaﬂﬂﬁLﬂ%@ﬂ

msa%’mswﬂmmgwuiﬂaﬂnmsaﬁ’mmﬂ UV-VIS Spectrophotometer fiauenndy 493 nm
Waenuauaslingan 70% Ethanol wideansd (Thammawong & Jaiwut, 2014; Priatni & Pradita,
aududused 02, 0.4, 06, 0.8 uay 1.0 mg/mL  2015) uanslumsne 3 uazam 2 fereluil

M99 3
NITUARIAINISAANAULENYONTIITNAVINUFONNAKNITINT

AUNTY (mg/mL) An1saanduuasinLenInaY 493 Wluwas Antade

1 2 3
1.00 0.142 0.146 0.148 0.145+0.003
0.8 0.130 0.132 0.130 0.131+0.001
0.6 0.114 0.116 0.117 0.116+0.002
0.4 0.098 0.099 0.097 0.098+0.001
0.2 0.076 0.077 0.077 0.077+0.001

nImunsgIuvesdsainnInFonnauiageng

0.16
y=0.0845x+ 0.0627
0.14 R¥=0.992
0.12
0.1 /
0.08

*

Absorbance (nm)

0.06

0.04

0.02

[} 0.2 0.4 0.6 08 1 1.2

Concentration (mg/ml)

AN 2 MILaAINTIMENIRTIINTREsAfnNUGeNLMTINTNANEIAAY 493 UluwnS
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3. MSVA@eUNEYRFUoYYadaTYeans  HaudU 2 mL 49 0.1 mM DPPH reagent Ingnaslsf
atnfildaniUdennaniafinsdeds DPPH assay diulunasaneasandouiulufidadunan 30 und
a15ainanUaenLAIIATURD 1AM Mé’amﬂﬁ?uﬁwlﬁmmms@mﬂﬁuumﬁmmmmﬁu
syaunTIdLUSaE 0.2, 0.4, 0.6, 0.8 war 1.0 mg/mL 517 uilwaas (Nurliyana, 2010) 1 70% waz 95%
muadu Tiusumsanvineiu 10 mL 9esa1sadn  Ethanol u Blank uansdsn1sne 4 uas m1313 5 69
990 70% Az 95% Ethanol ntduiiansanves  deludl
WasnuATinsfideasudazaududy 1 mL u

A199719 4
NISUARIAINITAANAULENYDINITNATOUN IS 1OUYATA TV 1aNATIAINUABNAAUN N TUAL I91TUT
(Ascorbic acid) #2835 DPPH assay lagldin3as UV-VIS Spectrophotometer 11A774e17A&Y 517 1u1lulsins

ﬁﬂLQ%ﬂﬂ’]j@ﬂﬂau’}Liﬂ%as‘i AUTNYY (mg/mL)
?::?f;gaammmmm 1.0 0.8 0.6 0.4 0.2
70% Ethanol 0.181+0.005 0.287+0.002 0.408+0.003 0.503+0.002 0.557+0.006
95% Ethanol 0.215+0.002 0.414+0.005 0.487+0.005 0.604+0.002 0.735+0.007
mLagﬂms@ﬂnﬁuLLawaa ATNYY (mg/mL)

INANUY 0.05 0.025 0.0125 0.00625 0.003125
70% Ethanol 0.130+0.004 0.297+0.001 0.443+0.014 0.569+0.007 0.728+0.004
95% Ethanol 0.167+0.004 0.339+0.002 0.594+0.003 0.678+0.005 0.827+0.015
1919 5

'
%

NISUanIA % Radical scavenging activity illenIgnasiiueyyadaszvesaIsanailaainiuaensaunilinsuay

9903090
drsanadanmannageng % Radical scavenging activity (mg/mL)

1.0 0.8 0.6 0.4 0.2
70% Ethanol 77 64 49 37 30
95% Ethanol 74 50 41 27 12
ANNTUY % Radical scavenging activity (mg/mL)

0.05 0.025 0.0125 0.00625 0.003125
70% Ethanol 84 63 44 29 9
95% Ethanol 80 59 29 18 1

MMIganAuLAsTInlizLansisnNamNse % Radical Scavenging Activity =

Y9IN1581UBUNAD AT lAuNITAIUILTUAN % [(A -A YA 1x100 )
19 o 517 Control ~ 517 Sample” 517 Control
Radical Scavenging Activity asaun1saalusl lag A fig AIN1sRANGLULEN

NIV TUIING S DA W Te
atuinermansuazinalulad

U9 14 atiuil 2 Usedudou wuniau-Aamey 2563



4. MISNAADUANLAIIVEIMSUlNULLDIAN
asafadennalnnensg

nae91nn1seseugnsifulnuiuesuasy
MsMadeUqNSFueYYAdaTEaINAsaRALUAeNNa
wAstans s 3 gnIansu aenuIansananie 70%
Ethanol T¥nan1snaaaudifng 95% Ethanol 34
donldasatasag 70% Ethanol 7iaaududuy
JEAUNANYDIANTANA 0.6 mg/mL UIIN1TNAADU
mqéﬁ’mmmmé’waamiﬁwﬁmﬁﬁa&ﬂuﬁﬂ%’uu,az
NAFEUNMIFIUANE AN B SUL L U Tn
ANNAIFIYDIRNISULAL TINDIAMUNLNZENVD IS U
fwsoulalaenaaouie3s Freeze Thaw Cycle 9%

f1919 6
Nﬂﬁ?i%@ﬁ@‘lﬁ’]?’]m171#75@@17\77/6\797075/‘[]

fvunnsmeaeuluniliseuazUseneudie oumgdl
2-8 ssmwaldua (unan 48 Hluswazgamgi 40
ssmwafea (uan 48 92l Tneviinisnaaes
Weve 3 soU (Leelapornpisit, 2001) aldna
A sneseuselUd

4.1 NMINAFBUANNAIAITDIRITULAE IR
Audunsaeng

Tunisnaasuauidunsanisveasisu
srfpsniuauindunsanesisuliedlugas
pH 4.7-5.7 iesndutisenudunsaasfiong
aufuimihuasiiellliAanisszanefesioRn
wanslumsne 6

gnsdniu Arnudunsanisvassiuliegluyae pH 4.7-5.7
Aadenay Freeze thaw ANadenas Freeze thaw cycle+SD (n=3)
cyclesD (n=3) Aade Cycle 1 Aade Cycle 2 Aade Cycle 3
1 4.91+0.04 4.81+0.03 4.90+0.03 4.84+0.08
2 4.92+0.00 4.88+0.06 4.86+0.01 4.82+0.08
3 4.89+0.02 4.82+0.05 4.86+0.06 4.78+0.07
4.2 MIVAFDUAMUAIAINIAIUNIEATNUBIFUINUIUR SINENTanaLUGonNaLATIAS
A1519 7

KANITNAADUAIIUANHIN A TUN LN TNYDIS IS UMW U9 ING1SAAMYUBONEALA 19N T

@Jmﬁﬁ‘u nau Freeze thaw cycle %84 Freeze thaw cycle
i adule nay A15LAA i aula nay n1saAIY
Ane

1 WADI00U  +++ nAu ldin  Wdeseu  +++ nau lalvAin
wOANBIRA LOANDIRA

2 WAD99OU  +++ nau lain  Wdeegeu  +++ nau lalviin
LOANBIRA LOANDERA

3 WAADIBOU  +++ nau lain  Wdesseu  +++ nau lyivAin
LOANDTDA LOANDTDA

e (+ danuladesynn, ++ denulades, +++ danulavunans, ++++ danulauin)
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v

4.3 nisnadeuAuAIiIvesasddy  tneld 70% Ethanol il Blank deaziunineinis
ludfulnuuesanaisadalfenwaniadens AANAULAIVBIRITURBU Freeze Thaw Cycle Uag

dletdsulnuiuesainaisadialdon  ndseinneu Freeze Thaw Cycle Wa 3 50U avlef
naufTinsfidanududuvesasadn 0.6 me/mL nansnadeusuanslunisie 8 feseld
u¥ansgandunadlagly ta3ea UV-VIS

Spectrophotometer fimnuendu 493 Wiluwnas

f1314 8

NANTTNATOUAIINANH Iava 158 18 g lus 15 ulnuuesvnarsanaiaensaun1/ins 1agn15inn1n1s
AANAuLaa U AR U 493 WIluiun T

gnsdniu An1saandunasiinduendndy 493 unluwng
Aadenay Freeze thaw Aadenas Freeze thaw cycle+SD (n=3)
cycle£SD Aade Cycle 1 Aade Cycle 2 Aade Cycle 3
1 0.116+0.001 0.091+0.005 0.076+0.004 0.074+0.003
2 0.117+0.001 0.110+0.002 0.106+0.003 0.103+0.003
3 0.116+0.001 0.114+0.001 0.112+0.005 0.110+0.004

4.4 MINAERUANNASILASAIIUSINL @158ie 0.6 mg/mL TasuiunuIeuiaunsaw
vasasaAglumsulnuues unsguiild TasthAinsganduuasitinlalusiiu

NMFTaAIgANAuLawasIuLaIll  Baunualuaun1snIIvuInggIL A9 2 Ao
uMARALYBINIgANAULaIT LAY I y=0.0845x+0.0627 agldmanuiduduvesansdidty
arududuresasddnauudiaulumivinuues  Tuhiuuandunss 9 dwielud
Mnansataudenuauifinsifiaudutuves

A1579 9
NanN T38RI INTNTUY eI s AR TS Ul SV N saTmlUAeNAaLA TN T

gnsiniu YTunaaududuvasasdrfnyludisu (me/mL)
fou Freeze Thaw %84 Freeze thaw cycle
Cycle (n=3) Cycle 1 (n=3) Cycle 2 (n=3) Cycle 3 (n=3) Anade
1 0.63 0.33 0.16 0.13 0.21
2 0.64 0.56 0.51 0.48 0.52
3 0.63 0.61 0.58 0.56 0.58

NIANTIVINTUATINE DA W Te

A o A o a
U9 14 atun 2 Usediou newnaL-aeinu 2563 atuimenmansuaznalulad




4.5 ASNAFOUANNASAILAENIUTNM
AT NT UVDIAITA1AYAINaITanaLUdanNNE
uifsnsiazaneeglu 70% Ethanol

NATINAIAANAULAIYDIAITULA N
mmﬂ'wLaﬁmaqmi@mﬁuumﬁ"ﬁ’miﬁmmﬂ%mm
ANUuTuveansdAyazatvegly 70% Ethanol

%1919 10

fifrududuvesarsadn 0.6 me/mL et
Wisuifisunsmunsgudld TasdiAinisgandu
wasdiSalsunluannisnsmiannsgiu fagunim 2 fe
y=0.0845x+0.0627 viguiiglnuasulnuiuesay
laaranuduturesasaaglud1suanise 10
Fastoldil

WM ISR IUTUTIYeIT A INa T anALUAenkaun 1snsTiarareeglu 70% Ethanol

ANUTNTUYRENTEAAINaTanalURnraidansNavaeeglu 70% Ethanol (mg/mL)

nou Freeze thaw cycle

Freeze thaw cycle

Cycle 1

Cycle 2 Cycle 3

0.63

0.58 0.56 0.55

nsasduazaiuena

1. nsadnasdAgnUdanuani9ns
lunisadnansdrdgylunguiudauainildenna
LN 2INTLHN 81N 83T NN NN ® Maceration
extraction IagUnUAannNawNINTLHLBv1IN WY
ATDUBLAILTUALNDANTUNR  baTLUSTINNBE19aY
190 nsu i lunginly 70% way 95% Ethanol lne
Suvinisadanseuny vdunan 5-7 Tu 97nduds
iansanafnnseslautvinlidudunlsinios Rotary
evaporator leiduarsataneiu wuinasaineag
70% Ethanol 19 % yield Sevay 11.25 laguntin
LazESaNARIY 95% Ethanol ¥ % yield Sovay
5.48 Tpeunvin feansanmaie 70% Ethanol T4 %
yield 1nnanansannme 95% Ethanol wihiuSeway
5.77 Taevndn 3935n15anninmtaeiilialsanawen
winaweaninNigadvesiivlaluUsnaesn Tida

a P X A
NsagulUasuaiuaIlatLazn1sULlUs YR Ia1sa U
% a v & aa P YY) Y
Wasianuazdenduisnisnlududon ludunse
a v é = v o 1 = 1
falganesussltnataialiuiu tnedsigarunuin
) v o A a = .

wimueadudiagangnisuuiniian (Phasipol,
2014) aerulunisIveIuaentdnisannnag 70%
waz 95% Ethanol wialvtiindudiunauiiuanedneiy
fdanulasnneniinisid methanol lag ethanol

a1u1303uUsEnuld Gedinsfnuifiatuayudn
nMsfiudaTdniaraeveimInni1 50% g
vlnsuenuagn1nsesasaine NNt ukazes
nasellosiiuduadildvesansatnuazgninisdiu
auyadasy (O-Chongpian et al., 2017) Snmailsnea
wumsafaugnaudetihagildiaiidunie
fogumpivieadniuisiing  dussaviaiwgeuay
fiduyus (Phasipol, 2014) lunnsafmansdrdyain
Wasnuawians

2. 1158519 TUINTFIVVOIENTANANG Y
wiaulaewr3es UV-VIS Spectrophotometer

NN 2 NMFATNNTMLINTFIUVDIENTATR
nausialagthrnsgandulasiialiainlusiu
VWNUATUENNIINTINLIRTEIN y=0.0845x+0.0627
iiedimszimuTinavessddnlugnseiiy

3. MIVPARUMNYSIN DB AT vRsEN T
Flganudonnauiagingseds DPPH assay

MNHANINATOUMIN AL YaD AT Y
7% DPPH assay (Nurliyana, 2010) v03a15a@ina1n
Wasnuawmlansme 70% uag 95% Ethanol way
Jonfiud lu 70% war 95% Ethanol fitihluinean
msamﬁuuﬁﬂmaﬁm@m UVAVIS  Spectrophotometer
fienugnadu 517 wiluwes udnhamsganauLas
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Abstract

This research aims to reduce organization carbon footprint of Eastern Asia University from 2017 to
2019 by specifying the database year, which was 2016, that assessed the organization’s first carbon
footprint. As for scope 2, indirect greenhouse gas emissions from electricity usage and scope 3, other
indirect greenhouse gas emissions were measured. Result of study found that the organization
carbon footprint of Eastern Asia University was 1,182.37 tons of carbon dioxide equivalent (tCOze)
with scope 2 and with scope 3, it was 43.93 (tCOZe). Awareness of management and the collaboration
from the faculty, staff, and students of the university in reducing electricity consumption was
important according to energy conservation measures. And the guidelines for reducing paper usage
in the year 2019, the amount of carbon footprint of the university was reduced in both scopes. The
scope 2 carbon footprint of the organization in the year 2019 was reduced by 11.33 percent from
the year 2016. The scope 3 carbon footprint of the organization for the year 2019 was reduced from
77.99 percent compared to 2016 which reflected the achievement of another level of helping to

reduce the amount of greenhouse gases of education organizations.

Keywords: organization carbon footprint reduction, greenhouse gases, energy conservation, reducing

paper usage
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ﬁﬂﬁu Capyrlic/capric triglyceride Wag isopropyl myristate wazld non-ionic surfactant #1838
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Useq Tudsndnu (6:1) deiiuliuu 30 Su fvunmeumeeglutns 189.4+6.7 uiluns flgaumagil 30 ssmiwadea
uarA zeta potential aglutag -28.4+3.4 fadhad unsdmuiiualalaulsaurludtaduiivauiy 3
gqudlun1siuide Candida albican. uwesiassdielneds Agar well diffusion snnnineneduluriewmain
(2.0% w/w) oeefifedfmedin (p<.05) Fatusfuilalaunleauludifaduiinmuntuifvuiulunsdu
WosriiRavilsléegiailusyansam
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Abstract

The treatment of fungal skin infections using antifungal drug topical preparations often takes a long
time for treatment. The advantages of using topical medication Is to reduce the risk of side effects from
medication Including reducing the chance of interacting with other drugs. But when having a chronic
or widespread fungal disease on the skin area, the patient must use oral medicatiopical medication.
Due to the treatment of fungal infection with topical drug preparation taking a long time for treatment,
the development of delivery systems may increase the effectives of treatment. This research aimed to
develop ketoconazole nano-emulsion topical preparation and to study the antifungal efficacy of the
developed formulation. The nano-emulsion bases were prepared using the low-energy emulsification
method. Two types of oils, Caprylic/Capric triglyceride--CT and Isopropyl myristate--IPM were used as
the oil phase. A formula with a nanoscale of internal droplets was selected based on stability at 30°C
and 45°C for thirty days. After that, the developed ketoconazole nano emulsion was tested for
antifungal activity against Candida albicans by the agar well diffusion method. It was found the 0.5% (w/w)
ketoconazole nano emulsion from CT and non-ionic surfactant was measured at the ratio of 4:1 droplet
with the diameter of 189.4+6.7nm. and a zeta potential of -28.4+3.4 mV. The developed formula was
physically stable for over thirty days at 30° C and 45° C. Additionally, antifungal activity using agar well
diffusion method against C. albicans of the developed formulation containing 0.5% w/w of ketoconazole
was found to be significantly more effective than that of commercially available ketoconazole creams
(2.0% w/w) (p<.05). Finally, it can be concluded that the ketoconazole nano emulsion is a promising

tool in the effective treatment of fungal skin infections.

Keyword: nano emulsion, ketoconazole, topical formulation
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M99 1
@wﬁyﬁﬁwwmm?wwadm"ﬁuﬁm?ymm Caprylic/Capric triglyceride-—-CT
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9 wideala —— 5.42 - X X X X X X X X
10 212A3 o+ 5.60 + X X X X X X X
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33 Y1IA3N - 6.49 + v v v v v v 4 4
34 wondu ++ 5.28 - X X X X X X X X
35 Y1ATY ++ 5.34 + X ooxo o X XX X XX
36 wondu T4t 5.66 - X X X X X X X X

v v

& ¥ £ =) Yy £ L4 a o [ a <@ L3 |
NUULYA ﬂ’?l’]llﬁﬂﬂi‘l]ﬂ']’iﬁ\‘lLﬂ@Iﬂﬂﬂ?ﬂﬂJWuﬂNWﬂlﬁﬁ@,aﬂ‘ﬂm (+++++) UanwuglUUAIULTS dantad +++ U

>
v
°

ARuns dydnval ++ Tenumiladnedneladu uway dydnuel + daruviiamgamiioudn dilfaduliuentu
(v), hanTu (X)

Caprylic acid/Capric triglyceride Caprylic acid/Capric triglyceride
10 L - » L %
w0 b_'._ . ' xw ”‘.“ ‘
“ "“. L ' 2 @
”*FOH—« AVAY
"_""H .}+,’° /) A"
) +.QQ—O——.:° 'Gnﬁ‘xw
% / y A

W X0 N & ¥ © » 0w
XCNKWSO‘CN.:”

(@ (b)
Caprylic acid/Capric triglyceride

*\& A2\ e

¥ ¥ ¥ £ ¥ 0 N 0 9

()

AN 2 Pseudo-ternary phase diagram ¥83isufinaeuan CT Alinenau

v

® uanagnsiinddatuiilonty @ uangnsiiinddatuman

(a) fFuisuAu (b) Frsunulin 30°C, 30 Yu (o) MSuimAulin 45°C, 30 Ju
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a v o

1.1.2 d¥aduiiw3enain Isopropyl

myristate--IPM

Isopropyl myristate wloyiuunes
Bitatuitavin 36 gns wulrgnstinenlddien pH g
luts 5.3-6.6 uavgnsiilsiiindsiadu 16ud 1, 2, 9,
16, 22, 27, 34 uag 36 qmﬁﬁm@ﬁa%’uuazﬁmm%
wle lown 3-6, 10-13, 17-19, 23-25, 28, 29, 31, 32

M99 2

uaz 35 grsiiAndsadunaziinnuviam 1éud 7, 8,
14, 15, 20, 21, 26, 30, 33 uaziloRnAUHARIUAY
anmdaduiifanuniing wuindl 30°C ua 45°C &
an3fl 8, 14, 15, 20, 21, 26, 30 waz 33 MBsfadulaiin
Mswentuiinen 30 Yu Fsdunnann pseudo-ternary
phase diagram Tunn 3 szifiuAndtatumandiold
Frdunigiu 10-60% wazansanusaimanas 10-20%

AAIALRN 9N I8N TNV 15U T840 Isopropyl myristate--IPM

gns dnwaznnanenin (Gudu) Sifadunsdnn (v), wentu (x)
IPM  #/a2ula a2nuuile pH nsLia 30°C 45°C
emulsion 7 14 21 30 7 14 21 30
1 Wwidadla —— 5.54 - x X X X X X X X
2 WU ++ 5.67 - X X X X X X X X
3 Y1IA3Y ++++ 5.61 + v v v v v v X X
a4 Y1IASY FH++ 6.19 + v v v v v v 4 4
5 123U o+ 6.57 + v v v v v v 4 4
6 1Ay ot 6.63 + X XXX X X XX
7 Y1INAD ++ 5.35 + v v
IR ++ 5.98 + o vy v v v VY
9 widedla e+ 5.42 . X X X X X X X X
10 NIRRT ot 5.30 + X X X X X X X X
11 Wiou I 5.72 + v X X X v X X X
12 173U FH++ 6.52 + v v v v v v 4 4
13 Y1IATY e+t 6.34 + X X X x X X X X
14 YIIA? ++ 5.69 + .oy v v v vV
15 YIIIAA? ++ 5.74 + vV vy v v v vV
16 widadla o+ 5.53 - X X X X X X X X
17 W BN I 5.86 + X X X X X X X X
18 1A At 5.82 + v v v v v v v v
19 Y1A3Y ot 6.36 + v oY v v v v v v
20 YI1NAA7 ++ 5.83 + vy o vy v v v v

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563




1574 2 (s19)

gns ANWULNINEAN (ISUAY) duaTUAIENIN (V), wundu (X)

PM  #@/aula a2nauile pH A5 30°C 45°C

emulsion 7 14 21 30 7 14 21 30

21 YIIIAA? . 5.84 + v vy v v v Y
22 wiaesla . 5.56 - X X X X X X X X
23 W BRNAN et 5.93 + X X X X X X X X
24 Y1IATY NI 5.83 + v v v 4 4 v v v
25 LRPLEH T 5.68 + A A A A A
26 YI1NAA7 ++ 5.67 + vy o vy v v v v
27 wineald N 5.93 - X X X X X X X X
28 Y17A3Y FH++ 5.46 + v B v v v v 4 4
29 1IR3 ot 5.67 + A A A A A
30 Y17 T 6.08 + A A A A A A
31 NRRNT - 6.21 + v v v v v v 4 4
32 PIATY FHt 5.85 + v o v v v v X X X
33 PIIVA? T 6.28 + ooy v v v vV
34 wendu o+ 5.58 . X x X x X X X
35 Y19IRTY - 5.84 + v v vy v v v X X
36 wentu ++ 5.66 - X X X X X X X X

L3

niewmg Aanunilaldnisdunalaganunidaunlddydneal (+++++) wazanunidadovasluaudiiu
(+++,+++++.+) Bladuliuentu (+) , uentu (x)

Isopropyl myristate Isopropyl myristate
A Vs
54 N‘ xH w
» <
o . ® ‘.——' -y B
‘* o S !v“f'ﬁ "
e = =N e B = S
» N ‘
. i ' ‘ . - .:“ AR . . ' ‘\‘
e o = 5 ol -
Y v V. v e T
q“ . '—‘ . Q e & - - 3% "v‘ . - .~~. - N
. a ¥ I 4 ¥ \ 3 3 ' b
AT et ta WAVAVAVAY . Vo ¥a ViV 9 8

See L0

B BB o _ 4
® N ¥ & ¥ " N e w

(a) (b)
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Isopropyl myristate

r— y v ’. . s N
LY
\Vamiw.w e o =X
W . . TR ‘ L 3
S - . - - \ .A In ."l -
Ry : ® B B ¥ € % kB % Water

[

AN 3 Pseudo-ternary phase diagram U895U7@3E11n IPM Aildinenasy

® Lansgnsiinddatuiiloniu @ uansgnsiindiatiumad

(a) #5usuAU (b) sFuiAuldan 30°C, 30 Fu () AsuMAUlIT 45°C, 30 Yu

1.2 yuneunakazAEng g
(Zeta potential)

1.2.1 dyadunmseuan CT

dofnuuneunauazadngluiie
\A3ed zeta sizer WUIIUIRIYMAGUFUYEBTatY
Anamilnsndeydnual ++ @nsi 7, 8, 14, 15, 20, 21,
25, 26) aeflutag 108.9-247.7 urluwns uaziile
narhull 30 u wuhvuneeymeeglutie 130.0-295.1
wiluiing igaumgdl 30 eamiwaiyd LazILINBYNA
ogluths 132.4-305.3 wiluwms Migaumigdl 45 osnwaliea
drurndndlnihddGusueglurag -9.25 mv fla-42.7
mV uazidleiiushogadunan 30 Yu 1 300C fidneg
Tugae -8.78 mV fis -38.7 mV uagiianog 450C fen
agflume -8.19 mV 4 -38.2 mV

o A

1.2.2. 8datuiln3enann Isopropyl

myristate--IPM
diednvuineynauasadndluiigieg
WS89 Zeta sizer WUNUUIRRUYNIAEUAUYDIBATY

'
0 o W ¢

ndlanumilandydneal ++ (gnsi 8, 14, 15, 20, 21,

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563

26) oeluting 108.7-269.6 uluns uaziilenatniu
1 30 Ju nunfiawneunireglutig 109.4-266.5
uiluiing fgamgil 30°C uazdvunmeynireglurag
116.7-246.3 wluiuns \fiufigaumgll 45°C daueh
Andlulindsn a gaiEus oglutae-26.7 mv i -40.8
mV 1 30°C w1 30 Fu daust -14.7 mV fa -33.7 mv
uagil 45°C w30 Fu Aaus -14.2 mv g -31.2 mv

MnwanIsAnyATeudiaturniituis 2
wila fio CT uay IPM Foimadanslindanush (PIO)
wuhdtatufinrumiiedn Tdediuvesiiiu ansan
usafsin uazthitwewng flasfndiatuiiioynia

D~ =

meludishnda 300 nm. wazAdndlnihdsddiang
N 30 mv. Jwihlsiatunsanmiianinzenmgl
30°C wag 45°C w1y 30 Ju

2 MawseuAlalaulgaunludiiatu

PMNHANIANYIANASEN TNV UL UB AT
wardndruvestinduiigauazldarsanuseiieialu
Usinasties sammsendlalauleaanansaazansly CT
g IPM ilosanen Log P vesilalaunlea (4.3)




IndiAgariures CT (5.4) Jwilvigns 26 voediu CT

=3

Faildnauves oil: surfactant: water 1 40:10:50
gnidenuitlunsiauwsisualalawlsaunludiatu
owsousisuAlaleulvaunludsiadu Tngldgnsi 26
w94 CT laglvidldnen 0.5% wag 1.0% w/w WUl
difatufidvnu anamiasm 1 pH Uszana 6 3
PINBUAIAANNTT 200 nm wazdlAn zeta potential

N19N5218UUA (Poly Dispersity Index--PDI) fisndn
0.50 devsismaeymailndideaty nmsdng
AMuAsanINYesi3uAlalaunloaunludiadud
AALTS 0.5% w/w WAy 1.0% w/w lewannsae
doumenaosganssey (1000x) wuil Usinguanen
favanglivumogistaauluiiu 1.0% Tuvneill
Usnguane1dananlusiiu 0.5% fanw 4

aglugae 25 mV s 29 mV KaRInns1e 3 wazdlan

M1319 3
ywmeunInuazaIRndlnihveswsualalaulvaurluddadu

A15UEN 1281 Size (nm) PDI Zeta potential (mV)
KNE () Mean+SD Mean+SD Mean+SD
0.5% 0 185.2 + 8.1 0.34 + 0.1 275+ 4.4

30 189.4 + 6.7 0.31 + 0.1 -28.4 + 3.4
1.0% 0 191.4 + 7.3 0.33 + 0.0 -28.9 + 6.1

30 297.2 + 6.8 0.46 + 0.1 242+ 7.0

nneme Ynsnegeutn 3 Meds

(a) (b)

o

() /13U 0.5% (b) MU 1.0%; gnAsTiuriangnegn ()

A 4 isualalaulgaunludlatuilegaienass Optical Microscope (1000x)
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INNANITANIAIUAIANTINYDIASU
Alalaulwaunluddadu 0.5% uaz 1.0% w/w 7i 30°C
wag 45°C WHuan 30 Yu wu3disu 0.5% laldl
A15ABLLUAmMIINIEA N wazaunIAngludvg
1&nn31 300 nm dalusiu 1.0 % fnsdeuuda
dndvngududvmouvuyseu 7 30°C Tdvey
ﬁjuﬂqsi'fmamﬁ 45°C wunzneuiifumnase \in creaming
VU898 daTy LLazﬁﬁummqmﬂmdﬂmﬁu
Fafum3u 0.5% w/w Felaumanzaud iy
n1sAnwsealy

3 sy Ansamnisinuie C. albicans w84
Alalaulrauludiatu (KNE)
NMsNAeUYsEANSAINNITAIUT 8B4
f0e19 0.5% w/w KNE way wandusiluieswmann
2.0% Alalawlea cream™ wunAlalauilgauilu
sifaduvinliAnlsududadoninanindedndndios
Tuaemnan Imafﬁﬁ’lmﬁﬂLéumuquéﬂmwaﬂ%u
Fududie AU 22.5+0.5 mm Wafenw 5 91nNa
nseEeUUsEANSAMMSEUEe C albicans Wuin
prituunTudsadu (NE) ldiielsududaie daushedng
nagau 0.5% KNE, 0.5% diluted cream™ lag 2.0%
cream™ wulsududadedoundusiuguinaaais
WNAU 22.5+40.5 mm, 14.0+0.5 mm uay 10.5+0.5 mm
ANAIRY LLazLﬁ'amaausﬁagaLﬁumuguéﬂmwaq
Twugufadeiivihnsnaaousn 3 a%s foadi T-test
ﬁﬁgmﬁmam’maﬁﬁ
X-p
T-test = S
VN

NUTIHI5U 0.5% KNE a@u1508udaiingd
C. albicans laani1815uAlalaunlaa 2% cream™

[

WALASUASUTMADIIARANLTUTY 0.5% o819l

€

yEIAYNNEDR (p<.05)

a1 5 lwududadle C albicans

() f¥ueiuuludiatu (NE Base),

(1) 0.5% Alalaulgaunludiiadu (KNE),

(M) 0.5% diluted cream™ way (1) 2.0% cream ™

anUseuasasuna

lun1s@nwinisieseuunluddaduguuuy
o/w Taglindssud femaianisnduigaialag
fnd (PIO) Bsfinisldansanussfafanansionunly
fpnaiu uazaes 1 WHuignintasly Taele
nduuiumsvosiifiunintusuiegalndnduty
ma wuidsaduiimuviingaan wavileinnisndu
nanAwsmudatulinnuvilanas  vilviansan
ussisivioriusouven 1Aalueynangludiflun
dnszauuluunsle (Skiba et al, 2000) uazwui
vty T Wy medium chain triglyceride @190
wRsnszuunuaduiidanuaaamls (Patel et al,
2018) s¥uRlalaulsauTudiaduiifautuiivn
oymangludindl 300 nm. wazdinisnszaievin
yeseymangluiinit 0.5 devilviszuuiietiosnin
NPy

PNNANTNAFRUFIDENS 0.5% KNE $iUs8Evi5nM
Tunsudle C. albicans snnnindaegns 0.5% diluted
cream™ uay 2.0% cream™ onaiflosnandiegng
nadeududiatuiianungnenenwiidiaumiing
fiferdrdyararvegluneniitufidvuneynin
seivuluansiinszaremoglufnaiath Feily
msvgnAlalaulauluddaduwinszatslad (Skiba
et al., 2000) p1av s dudatunT I sadveITolHA
niguiuuenasy JeinlvdnisuanUdesiienesnin

MNSENTINMTUMINeSedaAsulele
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188 wariuszansnmlunisdudesiuuemsiaos

L%EJ (Martin & Kobayashi, 1999)
nseneniitusslomnitenisinluidlunives

nswasoudisueatalauiloaunluddadudil

grlalaulea 2.0% ww 3adunsldusunaeiiian
awhlvidunuinas uasdeduneunsnandlaidudou
Tunsimunnuddeiinsesinisinwviaunsanin
putamuun ICH Q1A Guideline wazUszansninly

ALY 0.5% w/w FafiusganSamluniseie msltluuywddaaamsfnyiiuduseld

®Wos1 lwunnInemsuluiaInan AU LT uYed

IR
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Abstract

The purpose of this study was to study the factors of driving that cause motorcycle accidents and to
study the relationship between personal characteristics of driving factors that cause accidents from
driving a motorcycle as well as safety-enhancing factors for reducing 3E motorcycle accidents within
the college. The sample group used in this study was 76 students at the vocational certificate level of
this Polytechnic by using questionnaires as a research tool (Data was collected on 10 June 2019, which
is the reason for collecting only the vocational certificate level students because other students were
having practice vocational experience in the workplace). The statistical parameters which were used
as representative of this study were number, percentage, average, standard deviation. The results of
the study revealed that; (1) the driving factors that cause the students to have motorcycle accidents
are mostly due to the driving behavior, and (2) when studying personal characteristics, it was found
that students’ personal factors were grade level factors, length of “study experience” in driving a
motorcycle, modified motorcycle conditions, and the period of obtaining a motorcycle driver’s license
in relationship with driving factors that cause motorcycles accidents as well safety enhancing factors

to reduce motorcycle accidents (3E) within the college, with a statistically significance level of .05

Keywords: driving factors, accident using, motorcycles, security enhancing factors
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N19un WU Tud w.e. 2558 §91UIUS0INTLIUIUR
aangtJouluddiuau 1,815,000 Au wazlud w.a.
2562 f5uusadnseusudaangidoulvs 1Wuswuouy
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Abstract

This study has the following objectives: to study information that affects work practices and to
study the relationship between personal attitudes and safety that can affect technical staff at the
Cable Installation Agency The sample size in this study was the number of 30 operational staff,
technicians, and male signal cable installation agencies using questionnaires as a study tool.
The statistics used in the study were number, percentage, average, standard deviation. and Chi-Square test.
The results showed that factors affecting the accident from the operation of the staff at the technician
level in the cable installation department were safety attitudes and work behavior. Concerning the
relationship between personal characteristics, work behavior and safety attitudes, it is found that the
age, experience in the installation of internet cable, safety attitudes and behavior at work affected
work accidents with statistical significance at the level of .05. Guidelines for prevention and resolution
accidents occurring at the operational level of the technician department Cable installation agencies

found that employees should maintain safety standards by wearing PPE equipment in their operations

and by continuously developing safety skills in the workplace.

Keywords: accident, operational staff, Cable installation team
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gatu dwavibiAneudenvealinds dauaideiidunsfneanuvaends uazUszansamiunisiiiy

AU sLssve NIzl mﬁmju%uluﬂuﬁmﬁq waranufanelalnesuvesisundnsueifiddulsenou
YosinsiusdnATasunuaieslsviuea 18,000 AfEy Tngtisunan fusiidulsenauveswisiug g1
fa1swnuyneolsvrusausuia 18,000 ANLEN AU UTU 10%wW/w, 15%w/w kay 20%w/w NAdDU
Audaenfudieds closed patch test luanaadasinanduazanefifinawis 918581379 20-50 U 3713
30 318 1uszeziian 48 lus v‘hmﬁﬂizLﬁumﬁmwmiqm?ﬁsﬁmaﬂmﬂﬁa FBLA3es Tewameter® TM210
ﬁﬂmmiLﬁmmmﬁu%umﬁwﬁﬁwzgu (6 $l519) uazszezem (@ §Uand) eledos Comeometer” CM 825 W
Fohwdszfiunnufianeladiusing 4 & ¢ §Uav nusn sYundndueifitdiuussnovvestingusidad
flansunusineslstueat3una 18,000 AfBy Wumuifidnwaenanen mmanzay siuanuvasads 1
neliAnnssEABiies FulszAnsnmmaifiuauudussweunsizin uasaugutuunfmdissesdu way
S3YEN WU e 3 U @iﬂﬂﬁg@ﬁﬂﬁ%ﬁﬂﬁaamaa wdldindnsne ¢ dUai (p=.001) waznsifiuadny

¥

WURITEeYdU @1unsAsAUYNLlAE1IUIY 6 Ilue FunSiNANYNAURRTEEEE1 (4 dUAN) 119 2

0 o2

[

f3U (WEndauainilduysenouveadtusd1InNuNte: 15% w/w ag 20% w/w) 8137504 iNANYNATY

a (% I3

naaldnanduet 1unan 2 dUansi (p=.001)

a v

AndnA: Rauiie, insizdeiy, nmsnageulusieniy, nmsnageualulasnds, nsnedaulaelduanuLly,

v
v
a o

8RIINTFYLALUINING, HAVBIANUYUTY, NTTEALABIFDEY

U

FAu rrmer euRA Vol. 14 No. 2 May-August 2020

Science and Technology



Abstract

Dry skin is a delicate skin type. Easy to be threatened by external factors, UV radiation, chemicals, germs
due to the protective barrier of dry skin is quite weak. When losing the strength of the protective shell,
there will be a chance of losing important substances within the skin, resulting in degeneration of the
skin. The aim of this study was to do safety test and the effectiveness of increasing the strength of
the skin barrier function, skin moisturization and formulation satisfaction. Using formulation containing
Rice Bran Qil--RBO with gamma oryzanol 18,000 ppm , 10% w/w concentration, 15% w/w and 20% w /w,
respectively. Using closed patch test for safety 48 hours in total 30 female and male volunteers with
dry skin, 20-50 years old. Evaluate Transepidermal Water Loss--TEWL values from the skin using the
Tewameter®TM210, study of short-term skin hydration (6 hours) and long-term (4 weeks) using the
Corneometer® CM 825. It was found that. RBO formulations containing gamma oryzanol 18,000 ppm
at the concentration 10% w/w, 15% w/w and 20% w/w, can improve skin barrier functions and skin
hydration including short-term and long-term hydration. All 3 formulations reduced TEWL after using
the product for 4 weeks (p=.001), and all 3 formulations can be maintained moisturization at 6 hours.
The 2 formulations with RBO at 15% w/w and 20% w/w can increase moisture after using the product
for 2 weeks (p=.001).

Keyword: dry skin, barrier function, invivo test, safety test, closed patch test, transepidermal water

loss, moisturizing effect, skin irritation
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udnwantudesin dfusrdnussnevludae
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(Transepidermal Water Loss--TEWL)
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USunad 18,000 ANLEN AAUTUTY 10% w/w,

F3UT 3: rSunAnsariitldiuUssnouvesitiusidn
fiflarsunudieelseiueauSuna 18,000 AfSy
finud Uty 15% wiw way fduil 4: srsundnsas
fdulssnovvenisiusdnitasunsheslsyiues
USunas 18,000 Ay fienududiu 20% w/w Taed
Bmswison fall

1. wau¥gniatn Waeaefu: DI water,
Carbopol®940, Glycerin, Propylene glycol wag
Tetrasodium EDTA a7ntuthluliainudouauld
gaungiusEana 70-75 aarwalded

2. wasrigmetsiudhineiu anduhlul
rSeuaulienmniiussinaUTEI 60-65 DAy

3. A inmen uawipmathiiu dhéneu
Tnwres o was wieurniunauegwmeiiios way
ﬁwlﬂﬁuwam’ham%ﬂumammmﬁaqq Lﬁaqquﬁ
YIRS UANANNED 45-50 eAaLTYd INN1SLAL
Triethanolamine naunauliid iy anduLis
asfudoniunanliidniu sugumgiivesiiuegd
30-35 a3ALsalTYE

Ussiudnvasneueniisiudnuasilonandns

3 ndu nsluavesmdnsaet arudunsa-ang (pH)
wazAUNLn

2. AnwmsszAeLAs eeo (Closed patch test)
wazfnuUszansnnnsiinauudiuswesnsz
LLazmwmju%uﬁmﬁﬂuﬂuﬂaLLﬁW@Wﬁ%’UNSmﬁmeﬁﬁ
drutsynovvesitius i nidaisunusireslsviuea
U331 18,000 fifidy finanuidudusing q

ANLEDNDIENAIATIIUIU 30 518 LANLONENS
%’LLQGQL‘ﬁlﬁilmIﬂidmﬁﬁﬂ (participant information
sheet) wiouaSuneIBMIfny waringuszasndmsy
M5y wagasulumisdedugennisinslasinsivy
(informed consent form) AgAuasAslalunIIN
ShunsAn aSdinunasiEnEenenaainsdnsa
MsAne (inclusion criteria) WNaWaNSARBBN (exclusion
criteria) wagtneusinsionanasinseonanNISANENINY

(%

(discontinuation criteria) A4l

WNgiN13AALABNNANFAT0E14 (inclusion criteria):
Avdavienns 01y 20-50 T, Allauamd, uaziiousis
(AraruTuvesivilvinaiiveaeusnd 30 Yaan
\A309 Corneometer®CM 825 (Courage+Khazaka
electronic GmbH UszwiAtgesul) uagiitansnsashs
nsanwIngaualasla Lazanunsafndelaviudion
flo1nsAAUNR WU Ay waa A

NN IANBBNNENRIBEN (exclusion criteria):
fndairdaiinsaiielusymsvionasuiiosdnsss
Uinadivhnsneaeuiidnuazinuine wu fuad
nI0508dn Q’ﬁﬁiﬁﬂﬁawﬁfqamlﬁu@ viiolsaRamiaduy o
Uinudinaaeu, §ifinsltenidnaneuiitoves
Ry, Qﬁﬁﬂi:ﬁ"’ﬁmmhmLﬂ%aﬁwmﬂ ;;Jﬁ"[fﬁmﬁ’uﬁ
(Anti-histamine) #3aeLABNLEU (Anti-inflammatory)
Tutag 2 dUansifieinumn LLazQ’ﬁﬁﬂizﬁﬁawmsLLﬁLmu
Hdulamnfuih (3M Tegaderm® film)

VNEWR): nswamnmsnsenuszinidedues
ananading fgTsduneallneride

LNaINSIRRNENAITAT0NAINAITANYIINE
(discontinuation criteria): 191N1SWATULTS WY 3
Auumanszaevhuinameasy oradiasldufifn
TYomMyuAYDsUITe onanadnsU asnsiinF IR
moll wagliausafnreeiaiainsls wioe a1ains
laiasuian1sRnnIUNan1sIvY

2.1 AnwnssemeiAg mMes (Close patch

test) ANazeIRRIMTIU AT e swvTinAdey
Fagtndu uiensdiioranadasmaiutigeiald
anuazeaiigaysey winvdegliuiaes fvua
fumisiinageu faeuinnWdeuRamls (skin marker)
il shumide A) Negative control A9 vndu fusmis
B) Positive control A® 0.5% Sodium lauryl sulfate
(Liebert, 1983; Aramaki, Kawana, Effendy, Happle &
LOffler, 2002) fiuvitda C) fFULUENIATEIU AU
D) fuvys E) uay F) Ao gnsiisundn el

v o v A

drulsgnouresintiusidnndaisunusieslseiues

N @

USuraw 18,000 Wy 10% w/w, 15% w/w hay
20% w/w AUA19U IAEAIMUAUSUIUNAR A9t
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VdeU 2 SeAndi/mamuinns Yeviumensymenses A 1) uazeuNasianAYimaann 24 way 48 dalus
wazmudienananeitiui Wusverne 48 $alus (A et al, 2013) Tufinwa uwazinaunAnAeds il
dlensuimun dunnnsasuulawediiimdan  nssEAeides (Mean Initation Index-—-M.1) wéawia
Wanaunageungly 30 wiil msnasives Cosmetic,  Uszliiuna

Toiletry, and Fragrance Association—CTFA (11579 1 W@y

NATIUATLUUNINUA (ﬁmm%a'}mimmﬁ'})

M.LLI = ” ,
TIUIUBNAFUATVIRUANN AFBU

A1579 1
UaRNNITIUNITNAUANTEIUUAINIS 9710143917989 CTFA

Heuanual FTAUATLUY anwalzn19aaiin (Clinical description)

- 0 Liinufse/ldinnsseaeima (negative reaction)

+ 1 Rantaunadnies (slight erythema)
wiaflgaunsnszaedntoy

++ 2 NAUtIalAg (moderate erythema)

+++ 3 RINTalaaguILsesIuAiue1N15uINd Yol Nl

(intense erythema with oedema)

+H+ 4 Avdaunsguusssauiuanmsuvinihuazgavuaén

(intense erythema with oedema and vesicles)

Note. From “Primary irritation index and safety zone of cosmetics: retrospective analysis of skin patch
tests in 7440 Korean women during 12 years” by S. M. An, H. Ham, E. J. Choi, M.K. Shin, H.O. Kim, & J.S.
Koh, 2013,. International Journal of Cosmetic Science, 36(1), 62-67. https://doi.org/10.1111/ics.12095
Copyright 1999 by the Society of Cosmetic Scientists and the Société Francaise de Cosmétologie
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AN 1 uananniegsdmiunsiinuisenvesiiovis lnen1svaaeu Patch test Tunywd A) 52U 1 (+),

B) 586U 2 (+4), O) 58AU 3 (+++) kA D) 58AU 4 (++++) Ao UJAsuwestimtlandsniiuiunagausen 30

YITILALNAINUUDN 24 way 48 T2l

Note. From “Primary irritation index and safety zone of cosmetics: retrospective analysis of skin patch
tests in 7440 Korean women during 12 years” by S. M. An, H. Ham, E. J. Choi, M.K. Shin, H.O. Kim, & J.S.
Koh, 2013,. International Journal of Cosmetic Science, 36(1), 62-67. https://doi.org/10.1111/ics.12095

Copyright 1999 by the Society of Cosmetic Scientists and the Société Francaise de Cosmétologie.

2.2 Anwanuudausweansigivel nagey
1875 Double blind test UShiunaday Ao MB9UUU
suludinans wuadu wudie wazuaue Tnewus
andagieaeusandu 2 ngu nquusn: s A)
Negative control #o 1hndu fuwns B) ffuia
UINTTIU NGUEDS: Fumis C) s D) uag E) Ae
ansmunAnAusifiildnyseneuresiiusinadii
asunusheslsvueaUSina 18,000 AON 10% wiw,
15% w/w Wag20% w/w A1uaiu 75 Randomized
controlled trial Usunaundnsitusimaaey 2 Jaansy/
mseuiuns Wnansasmeseu 2 adyAu nan
Wiy ndienuth Yseiliurnuudausweunsieiamils
ﬁ’;&JLﬂ%‘IEN Tewameter® TM210 1Juen before, after
2 &Upni wax after 4 dUai Tngluusazadilunisin
Useifiunaasyiinsingn 3 ade Sufinwa

2.3 ﬁﬂmﬂsz%w%mwmil,ﬁmm’]mju%u
YDIHINUS

mMsAnwLUseanidu 2 94 A

MsAnwsEEYaY (52Evnan 6 Falu9) was
MSANYITEEZEN (Szeznan 4 dUa)

- msﬁﬂmﬂsz%w%mwmsl,ﬁum']mju%u
yosfmidaszavau (Szoznan 6 9alua): vhauaven
Rowfaisnareuuimnaeumeinauy uddes
THuwiaes Smuasunlsiinagey sasUnndeu
Ravids (skin marker) ¥ai suvitls A) Negative control
fio thndu dumls B) shduiuaasgiu sumia O)
fusis D) uaz fuvis E e gnseinundnfsii
fidhulsznevveniiusiniitiansunusieslssuea
U3unad 18,000 WLOY 10% w/w, 15% w/w Uay
20% w/w Auaeu mMuuaUsSInuRdnfusiadeU
2 fadnfw/maagufiums Ussduannuguiuia
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f8LA309 Corneometer®CM 825 (Courage+Khazaka
electronic GmbH Useineeasud 1um before, after
30 Wi, after 2 g, after 4 $luq uaz after 6
Fluslnelunsazadilunsindsediunassyihnsiasn
3 sy Yuiinna

- msfinwUsEAnEn sty
YpIRINIITEYEEN (Spuslian 4 §Uan): adounle
7% Double blind test USLIUNAZOU AD DIV
auludinans wiady wvude wag wwwun Tnewus
anSasiveaeueandu 2 ngu nguusn: Muma A)
Negative control Ao thndu suwis B) f3ulua
UINTFIU NANADS: Fna C) fuvils D) wae E) Av
qmﬁw%’uwémﬁmsﬁﬁﬁa’aws:ﬁﬂamaa5’13‘3’14%’1%131‘71'3?
asunusheslsvueaUSuna 18,000 Aoy 10% w/w,
15% w/w Wag20% w/w AUa1au taaniiun 1935
Randomized controlled trial USuaunansiauat
NAEBU 2 Taansu/msawuiiuns Inaniusinageu
2 a¥a/4u en WhBu vdeuih Usmﬁuﬁwmwmju%u
Aafa8LA38s Corneometer®CM 825 (Courage
+Khazaka electronic GmbH Useinalwasudl) 1u
AN before, after 2 a4 way after 4 dUan9i Tae
Tuusazadilunsiausvidiunaasinnisiasn 3 ade
JuUrnNa

2.4 AnwianuianelavesinSunand
Fdulssnouvenisiusdnitasunsheslsyiues
U3uas 18,000 Ay fianundudusing 4 neaeude
75 Double blind test UShiaMAgEOU A ViD9UUU
suludinans wiady wvude way wwwrn lnewus
anfaieaeueendu 2 ngu nquusn: Muma A)
Negative control Ao thndu suwis B) f3ulua
UINTFIU NANADS: Fma C) fuvitls D) wae E) Av
qmﬁw%’uwémﬁmsﬁﬁﬁa’aws:ﬁﬂamaa5’13‘3’14%’1%131‘71'3?
asuniiheslsyueaUsing 18,000 AMEL 10% w/w,
15% w/w Kag 20% w/w snuaau 1935 Randomized
controlled trial Usunaumdnsiousivaaeu 2 Jaansu/
msauBwes Wransasimeaou 2 adySu nan
Wy vdsonuih Wussevian ¢ danai Usvifiuna
aufanelavesmSunanfuaifiddaiulsznavves

difusimiitiansumnneslsyuea Ve 18,000 il
TuAadUTWNg 9 WUU Rating scale AxUWBETENINg
0-10 AzUuY Aun1sUszfiudded: dud drunau
Frudnvazeve s Sunansue d1uni1sudne
frunsindedie sunskivdensiufinandsldmsu
nanAu auldivussiusiinasldmsundndoua
sulandonsruanuuiiRmdmisi Sunan S
FruusyAnsammsiuen st i sunantos
FrulsEAnsnnnsiinANLL s RSy
nanA I ArupuianelalnesInve IS uRan U

nsiaTsiuazasUnadaya
n15338ldn15As1evidoyan1saifain
TWsunsudusa SPSS version 13 Tun1simsizvideya
Tnemsiesziwiaduadf@anssaun (descriptive
analytical statistic) \u Aade (mean) wazAndsauy
11%3971U (standard deviation) Hunsuszidiuenaideriu
MUANLLANFNIYBIYATRLR N1FUATIEN paired t-test
fiszuieddny .05 % uazUszifiuanudesiudiu
ANuuANFnIYBsyadeyafiiinisUSsufisunatys

ToYarmuNITIATIEY ANOVA-test NseRutipdfsy
.05

NANITNAADY

1. wSsusYunanSueififidiudsenauves
YrusimiitasunusheslsmueatSune 18,000 iy
Fiaududusiig o

NRINLASBURISUNARA T nUIluan1e
gaunnivies (gaunil 27-30 esrwaldus) Usviilung
namenn  Inenadeudnvarneuenfiiiudnvae
\onandaet 4 ndu nsluavewaniasl Ay
n3A-A19 (pH) wazAamila wuda e 4 gnseisu
fidnwazilumsuwaduidniios Andesdou Yuituuel
findusmnzdaunaningusidng wazarmuiu
N39-A9 aglugianans LLazLﬁa&gaﬁqﬁﬁqmmﬁﬁm
(9aumafl 27-30 perniwaiea) Wustozan 24 93l
WU 3 4 Fr3unEnda sudnwarneueniidiul
auAsiaf & naw Aenufunse-ang wavdnuae

Mswentuy innswasuwdas (11519 2)

MNSENTINMTUMINeSedaAsulele

U 14 20U 2 Uszdibiou wgun1au-damau 2563

atuinermansuazinalulad



1319 2

a &

UanaNISUsHTUA YL N NNIENINYBTIH AU nOUYRIITUS 1919 A SUNus o8 sy eaSuIad 18,000 W

7iA1duse 9 luanngeaumaiivies 27-30 esmivaides 10una) 24 Tl

gnsiniu AnwzA1euannusng
o o < LA o & 14 <

NaLENUN naansld 24 ¥alus

ASULUANINTFIY duyuiiunas duguiiusaslinunisuenduy

#13U RBO: 10 %w/w duhesgouguiiunas dwidesgouluiiuuas dnduinne
fndudnnie Linunisuendu

#13U RBO: 15 %w/w Adesgauyuitunas dwiiesgouguiiuuas dnduinny
TnauTume Lainuniswendu

#13U RBO: 20 %w/w Aviesgauyuitunas dwdesgeuguiivuad Induduniy
NAUTUNE Lainunisuendu

2. Anw1n1sseAeLABg sels (Closed patch
test) wazAnwIUsrANEamnIsnALLE IS weq
neRidlueuiuuasenudutunosh3unan s
fiduusenouveniniusiniitasunusheslssues
U3l 18,000 Aion Tuaandudusig 9

2.1 AnwinssemelAes A8 (Closed
patch test)
ANWINITIEABLADIVIRISUNAN AU

o v A

fldulsenevresintusinitansunusieslsyuea
U311 18,000 AifLBY fimnududu 10%w/w,
15%w/w Wag 20%w/w AINEIAY 31NN1SNAFDU
M3¥AEIABY ULUU Randomized wag Double-blind
Tuprenadass iy 30 T ndwneuna 7 24 9l

WAy 48 Tlud WUl e1aNalAse 30 78 liwana

81n1558 AR e a1 SuNAn S ui Suiua
1RSI wazsURARSsiTitduysznaurestihiu
$1fiflanswnueslstueausuia 18,000 Afey
Feaadudu 10%w/w, 15%w/w uag 20%w/w
4 f%U (PzuuUMISEAEAed=0) Weufuthnduds
Juiauauideau wagansavareanududy 0.5%
sodium lauryl sulfate Iuﬁuﬂuﬁamuqm%qmﬂ
(m1579 3) Awanduaedsvesiudinussaeios
(Mean Initation Index-M.L1) l§vhifu 000 Sateenh 0.20
wanei 714 4 srfu liirelfiAnnsseaeLfosHAn S
fanudaendy SedudideTaieiisunan Sl
4 3ulunageuUszansnmnisiuauudsusses
TR warATuLTusiely
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ANnadLaYiInITsEMIEIADY (M.11) vasdamisainnseaeusagds Patch test nadvi1 Close patch test (Tuszee

1387 48 T 4 1387 24 T way 48 Tl

AU Aady dvlinnsszateidaes (ML) Andesuuninsgiu
(n=30) (n=30)
DI water 0.00 0.00
0.50% SLS 2.03 0.56
gns 1 LuauInsgIu 0.00 0.00
gn5 2 RBO: 10 %W/W 0.00 0.00
gn9 3 RBO: 15 %W/W 0.00 0.00
gdn3 4 RBO: 20 %W/W 0.00 0.00

MaNewe: g0 2 RBO: 10 %W/W e sisundnsdueildiusenauresisiusidnnfiansunudieslseivea

USueu 18,000 ALdL ARNUUTY 10%w/w

g0 3 RBO: 15 %W/W fe sfundnsdueildiuusenauresisiusidnniiansunusieslssuea

USueu 18,000 AiLDY ARMUTUTU 15%w/w

gn3 3 RBO: 20 %W/W fe srfundnsdueifdiuusenauresisiusiinnfiansunusieslssiuea

USuey 18,000 AiLd ARINUTUTU 20%w/w

2.2 ANWIUIEANSAINNITINLAINLLT LSS

YDINTIZHIN

ﬁ]’]ﬂﬂ’]iﬁmﬂ’]ﬂ’ﬂmuﬁﬂLLNGUENLﬂi’]%a’)Mﬁ\?

Femstar nsgaydedainia (TEW) Tuenanadis
78 20-50 U w3 30 518 Tuguiuu Randomized wa
Double blind ndmgnsin3u fuas 2 afs -1y

Wuszezam 4 S T1iasneinos Tewameter® TM210
nuh f-hmigjzytﬁm}mﬂﬂ’s (TEW) USmuiingns 1:
éh%’uLuammg'mlajwumimﬁﬂuLLﬂaﬂmaaﬁﬂﬂﬂiquﬁaﬁfﬁ

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563

10 Waiinges: 2 diundndnsitidnudszney
vostnfudidafidarsunuteslseuealsunm
18,000 ity firrudidiu 10%w/iv numsEsuas
vosrmsgapdethanniy wadlindnsus 4 &Uani
(p=.001) U3uiivngns: 3 uaz 4 drfundndusiil
dusznevveuhius i niitasunuineslssuea
USuney 18,000 By finnnududu 15%w/w was
20%w/w AuEU numMsUABLL BN Sgde
1910y wdsduandaut 2 §Unai (p=.001)




f1919 4

uanARAEN S INAINI (Transepidermal water loss) oW Uagvasn) gas 1, gns 2, gns 3, gns 4
uazUsunlalangnssiisu (Blank) ad 1387979 9 9msnedevlueIdIaling 30 518 NF UL 9 99 3 ASI

(Mean=SE)

AN iy (mean)+AATUARIALARDLINATEIU (standard error of measurement)

1281
Before 2 duavi 4 dUavi

Blank: laileinn@n fousi 12.59+1.76 13.56*+1.79 14.83*£1.76

gns 1 Ludunnsgnu 12.25+£2.60 1291+2.61 12.36+3.13

gn5 2 RBO: 10 %W/W 11.15+2.17 10.35+2.03 9.06%+2.02

g%9 3 RBO: 15 %W/W 12.41+1.85 10.91*+1.77 7.25%+2.83

gn5 4 RBO: 20 %W/W 12.48+1.42 9.01*+1.89 6.01*+2.74
P-value (ANOVA) .560 .025%* .014%**

v o W

newe * AN1sgaudslnaniaviaiiuunandean Baseline agiliudftyn19atia p<.05 Aasgsinig

o

o o

&t paired t-test meldanuideduiesay 95 wseiseAutudAy .05

>

N o o

Qe

o 1Y

“* pnsgadetanniavtaiinduuandiseinngudeya o nanty o ddudAyneeads p<.05
0

IA51EveEnR ANOVA neldanudiadusesas 95 viseisyauladnfay

2.3 AnwUseAnBamnisifinaugaiy
YoaRmilansAnwwuseanu 2 929 Aa n1sfine
sordu (svognm 6 99Tu9) uazn1sAnyisvezen
(szE03a1 4 dUaW)

- msfnyUsyAvBn s iiuenmiuTes
Ranifaszaedu (szoznan 6 421u9): 91AN1Anw)
UsyAvBnmnsifiueuduiuresimidluenanadag
81g 20-50 U 913y 30 518 Tuguiuu Randomized
wae Double-blind ndsanssiiu Junan 6 Falus

5

<

Ut wansaA U (moisture content) wasAn
FeA3es Coreometer® CM 825 U‘%nmﬁmqm 2,
3 uay 4 (Friunanseiidiulssnevvenigiusdn
Fftansunuaeslseruealsuia 18,000 ALy
AUITLTY 10%wW/wW, 15%wW/W uag 20%w/w AL
gt Sleiutuegeiiedfymeatnfianudediu
95% §ifn p<.05 druusnamaaeudt Wldnudnso
Wargns 1: Wauesgu wamsi’mmﬂmjw‘gu (moisture
content) lainupuasuuas (319 5)
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UaANARAEAINYNTUYEIHIMBNDY UWagnain) gas 1, gis 2, gis 3, gis 4 wazusoaililanignsiisu
(blank) a4 1387979 9 9INN1INAFevlueIaIFNAT 30 57¢ TN 9 Ta% 3 AFT (Mean+SE)

AU AadY (mean)+A1A1UARIALARDUNINTZ U (standard Error of measurement)
1281

Before 0.5 4alus 2 dlug 34alus 4 dalug 5 galus 6 92lus
Blank: 31.39+1.76 31.33+1.79 31.83+1.76 31.66+1.86 31.48+1.82 30.84+1.89 30.11+1.54
Laldmuansoet
GIZEN! 29.25+2.60 35.91*+2.61 32.36*+3.13 30.42+2.43 29.64+2.12 29.46+2.16 29.58+1.06
LWANIRTEIU
gdns 2 RBO: 29.15+2.17 55.35*+2.03 53.56*+2.02 54.35*+1.09 51.47*+1.09 49.79*+0.90 45.19*+1.21
10 %W/W
gn9 3 RBO: 29.41+1.85 59.31*+1.77 58.91*+2.83 57.69*+2.39 56.66*+2.46 51.19%+2.48 50.32*+1.18
15 %W/W
gns 4 RBO: 28.05+1.05 65.37*+£1.08 63.01*+1.71 64.69*+1.02 61.74*+1.06 60.09*+1.58 55.51*+1.32
20 %W/W
P-value (ANOVA) 0.650 0.010%** 0.015** 0.010%* 0.010** 0.012%* 0.001**

°

MUBE * A1AUYLTULANTULANA991N Baseline aealitudAgyn1aia p<.05 Ans1esiaieatsa

@

paired t-test nglannuilieiiusovay 95 wisersyautivdAzy .05
* A1IANUYNTWINTUUANAIINNGUTRYR 1 Aty 9 SdedAyn1eadia p<.05 Tinssisigada

=

ANOVA melamnu@edusesay 95 vsefisvautisdrn .05

o/ o v =

- MsfinwlsgAniammaiiuauguan vesiidusitandanswnudieslseiuea Ysuiw

|3 v v

YOININUITTUZE (Frziian 451J9]’W‘I): ANNIANE 18,000 WALDN AMTNTY 15%wW/w uag 20%w/w

Usgdvisnmmsiiuenududuvesividuonanaling  audiv) Senistueddidud Ay eatiinanudedu

7y 20-50 U 911w 30 518 Tuguuuu Randomized
ua Double-blind ndwngnssinu 2 Afy/$u (F1-18u)
Hunan 4 SUn i wuh mans e st (moisture
content) ¥84A28LA384 Corneometer® CM 825
Uniimgns 3 uag 4 (Fhsundnfasitduyseney

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 14 20U 2 Uszdibiou wgun1au-damau 2563

95% 1A p<.05 d@ruusunaaaui Wlavninandun
405 1: Wannsgu uagsSundndnnildilsenau

v o v

Y991 usI TN Tansknud1eelseuea Usune
18,000 WNLHL AMUTUTY 15%wW/W NaN1SIAAIL

v
1A

Yu3u lnuaulaguluas (A1519 6)

]
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UaRIARAEAINYNTUYEIHIMANY UWaznain) gas 1, gas 2, gis 3, gis 4 uazusoaililanignsiisu

(blank) au 1387979 9 28438 4 aURY 99NN smaeulueIaIalns 30 AY s N 9 39T 3 A3

AN fiafe (mean)+MATuAAAAEDLLNASEIU (standard Error of measurement)
1281
Before 2 duai 4 duavi
Blank: Luilanwéinsinuai 30.59+1.21 28.16*+1.71 26.24%+2.31
gns 1 Ludunnsgnu 29.25+1.60 29.05+1.26 29.16+1.10
gms 2 RBO: 10 %W/W 30.05+1.45 31.15+£1.03 31.02+1.12
g9 3 RBO: 15 %W/W 31.11+1.12 34.05*+2.67 35.25*+1.03
gns 4 RBO: 20 %W/W 30.28+1.02 36.45%+£1.19 37.51*+1.04
P-value (ANOVA) 0.460 0.015%* 0.001**

o w a

VB * ANAUYHTUTALTULANGI9ATN Baseline aeeiltuddgneada p < .05 Ansevismeaia

paired t-test nglinuiliodusovas 95 WieiszAulyd1Any.05

* AIAUYNYUNLTULANAINNALTBYE B a1ty 4 SdudAgyeada p < .05 AnTeimeain

ANOVA nmglsimnuiiediudovas 95 seiszautivdfgy .05

2.4 Fnwaruiianelovesundnsuand
fidhulsznevvenisiusimiifiansunusheslsvuea
U33110418,000 fifiLB insidudiusing 4

aufanelavesiundn Susfifldau
Usgnourennsiusdiiilaisunusiieslsviuea
U3ua 18,000 AfLdY finaududu 10%w/w,
15%w/w wag20%w/w kagA1FuluaNInIgIuUTELu
LAAEAIU LazdINNUTIULAEUAIINLANA19A Y
Asfiawelans 4 f3u wuh mndsasuuuruiaels
FunsTudty sunislimdeasiufinmddldsu

nAnsd wavdulindensiuaudufinavdmn
frsundndaet linuanuwenaIsweAIAzILLLRAY
dudud dunau dudnvasilevewiniunan s
Faun1sindedns auldussnuziamdldsisu
wAnTel AulszAvBamnnaifineuguundsld
fSUnNBAS FuUsEanEamnnsiinanuudiuse
WNRINAITISUNARA Y Lazauauisnelalay
SDIFUNBATT e 4 Ffu TAnuumnsnafiy
aenafitludayynaada finnudesiu 95 % (P values .05)
AN 7 LazaIN 2
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weRSUT

3 a a <

Murdniammaiee T P

13 A SqPe e A o

udrseupizde T Tuntasast
v aa “ X
AulrAmEmmmieR T ..
e Mg

— 05 1 WwARSTIU

- da

TR = codlee Fas2: RBO 10X wiw
aulirterrumuaiunsmde

. - - U“I
- Ae= J053 ! RBO 15% wiw
v, . - e qwae ., - da waw
Arulisrusryurandals . sruninmdely . qos4 1 REO 20%whw
- -‘-{ . - --1

M 2 uansaziuuRisanuianelaudazinuveseaalng 30 918 nquety 20-50 U lnelUSeuiieusening
FYuuaNInIgIU FYundndaeinlaudssnevvesthiusidniifansunusheslsuoa Usuu 18,000 Ay 7
ANUTNTY 10%w/w, 15%w/w Wag20%w/w AHERU

, , NIEFIVINTUN IS aLiisue Ty
UM 14 20U 2 Uszduiou weun1au-gamaw 2563 < < B
g g atuinermansuazinalulad
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usnrasen e lausaed eI aias 30 518 ngueny 20-50 T lnsnSeuieussin sstuamsg
rsunans g seneveniius iy sunuses lswues Ui 18,000 ey inannduty
10%w/w, 15%w/w Uaz20%w/w 9INE WY naalgmISurERS a7 4 iy sveeiaa) 4 §Uni (Mean+SD)

AUAUNIND TR fiade (mean)+iardsauusnasgu (standard deviation) P-value
_— (ANOVA)
g5 1  gAs 2RBO: g3 3 RBO:  gn3 4 RBO:
WENINIgIY 10 Y%w/w 15 %w/w 20 Y%ow/w
& 745+ 148 8.65+ 195 7.21+1.78 6.59 + 1.35 .012*
ﬂ?ﬂlu 8.62+ 105 825+ 1.03 847+ 1.36 6.49 + 1.89 .011*
ﬁﬂwmzﬁa 7.69+198 895+ 1.75 7.89+ 1.59 7.48 + 1.78 .010*
A15TUINY 8.69 +1.25 8.01+ 136 841+ 1.25 8.32 + 1.32 .068
mimﬁlsﬁw 6.89 + 1.47 7.58 +1.08 8.01 + 1.34 8.45 + 1.58 .001*
nsliwmdensiuiifinndsld 855+ 1.79 824+ 1.47 814+ 128 826+ 1.02 096
Tz ruzRivaaly 784 +193 8.04+ 199 874+ 1.79 7.89 + 1.47 .001*
iﬂLwﬁaﬂiﬁummﬁu‘ﬁlaDMéﬁMW 834 +1.28 877+ 170 8.26+ 1.38 8.36 + 1.39 .350
UsgAvsammaifiueuguiundsld  7.89 + 139 762+ 139 7.93+1.49 875+ 1.08 .00
UssAvBnmnsiiunnandusuiimddd  7.23 + 178 802+ 1.02 814+ 1.33  8.23 + 1.17 .032%
ANnuanelalnesiy 705+ 103 7.89+ 122 862+ 1.18 8.00 + 1.25 .001*

&

VBLVE): @m3 2 RBO:10%w/w i fsundndnaindaiuusenevvesidiusidnindasunusinesliyues

Na & oA

U3u1eu 18,000 WNLOH N

Y v

cala

g3 3 RBO:15%w/w fig sTunansueinildiu

Na 2 oA v v

TAuuTy 10%w/w

Usgnaureasiusitnniaiswnudieslseiues

USU0y 18,000 ANLON NAAMUTNUY 15%w/w

g5 4 RBO:20%w/w fa Tundndueindidimdsenevresitusidnifiansunuseslsyvea

USunay 18,000 Nikdy MTlAUTU 20%w/w

d5Uuazanusenan1Imnaaes

AT dunsAnymaaeaeeadndidne
Tuenanasinsduru 30 31 1legiunudasnse
YouSunanduiiitamnlsenavvesitusidndd
a1swnudnealse uea 18,000 WiNdN AIMduTY
10%w/w, 15%w/w uag 20%w/w lagld3s Close
patch test Tuananadnsfiifauie TaevinisUasiu
Wusvozna 48 #7lua (An et al, 2013) 3slasUni
wvhmsAnwilueuinund  wildesnnmaenaigide
#oan1sdnwilunguauUsznnRauie iegdnuue
omsBuTIeng wuh derSeuduiuiiuanasgu

#1 4 6n3u lwudnvarnsssmenies frudsyansnm
mafueruiusmennTein uvanuuTuuriomis
syerdu wATITETEN? WUIT T 3 F13U (RBO:
10%w/w, 15%w/w wag 20%w/w) mmsqaﬁaﬁlﬂ
Inivanas waslindnsuel 4 dUani Tnsaned
FEAUANUNTY RBO: 15%wW/wW g 20%w/w WUAY
ﬂﬁqmﬁaﬂfﬂmﬂﬁ’;amaa agellludAgynisatianega
Tuansut 2 danet iesanunfauRousiaaeiisng
mmsqmﬁmﬁwqmdmmﬂﬁ WNTIZRAAIUS U
ATNLURIINTTINIA (NMF) wazUTuailviiy

seuIwaaRtUSItey Jevinlruntiniinisvinau
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msunilainanas Wuanuidouveunsiztestuii
Baumann (2002) WalusEAUAMHLTY RBO: 15%wW/w
waz 20%w/w ﬁiaaﬁﬂﬁﬁmwmmiqzyL%aﬁwamaq
dinuszansnmaennszdeatuinliiussaniam
fiu nsfnwidulsEAniawnnsiuaduyuty
RAaszezdu (6 $21u9) e 3 %y (RBO: 10%w/w,
15%w/w uag 20%w/w) a115aAIALTaTulE
g1 6 Falue Wun1sfne 2 anar Fasneann
A15ANWIYeY Olivarius, Hansen, Karlsmarkand &
Wolf (1996) fidnwifiesan1izidien esannia
P Hefoam Ui syAvEnmezezdy iy
flFanssundnsusianasiionaila dudunmsiiy
ALY NTURITE BT (4 §Un1) Liloginasiiia
AueuFuLnAtgals :nnsAnw wud n1sua
Ui TeEd (6 Falu) sundn sy
RBO: 10%w/w, 15%w/w uay 20%w/w 51 3 §15u
ansnasnuguiuliunfnldeuiu 6 Falus
Funmsfiuarnuuiuiossezem @ dUah) iy
HARNAUINANULUTY RBO: 15%w/w wag 20%w/w
74 2 f3u annsnfiunnuuuliuiRmadlims
Jusveznan 2 U mumsuseiiuanufianels
W 4 ffu (f1SutuanInsgIu, RBO: 10%w/w,
15%w/w uae 20%w/w) a1anadaslissiunziuunie
88739 6-8-9 AZWUY (AzLULLAN 10 Azuuw) ogly
grasziuazuuuiifieonele Tneazuuunsazaull
ALAnA1etY  hsfudidaiiaaunainranely
Auauth  Jagtuldinbuiusdhadraridlusunissne
wazthvalsn desanihiusidniiarsdrdniidu
aeRUsEnoUMaIEBIAUsENOU B ududnuay
Ritusuuns Nesemsgnanmuntaduneuen $ide
ansedl Wolsa esanninsiedestuvesiiaurreudng
DOULD LﬁaqzyﬁammLLS?JaLmﬁuammzﬂaaﬁu Tona
flazgnydoansddynisluinfigedu dawavinliin
Audenveivls faduruisedifunisdne
AuAuUanty wazUszAnsanaunisiiiy
ANULT T IVDUNIIERINTS mwmju%uiumﬁmﬁq
wazaufanelalagsiuvesfiSunan Saai sl
dautsynavvesitudinditasunuseslsyuea

18,000 il TNty Tnsvedou: ke 3unansios,
fidutsznevreniiudiniitansunsieslssuea
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