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Abstract

School health service is a component of School health (school health service, school environment,
health education and building good relationships between schools, homes and communities). This
article aims to implement the operating model under the 2019 coronavirus pandemic situations by
nursing students in community health nursing practicum as follow (1) Screening students who are at
risk of contracting the virus corona 2019, if there is no problem (without symptom), go to the next
step. If there is a problem (with symptom), isolate the case to room quarantine, assess the risk of
contracting coronavirus 2019. If there is a low risk, gives advice, observe symptoms, inform teachers and
parents to take care of them. If it is found to be at moderate to high risk, notify teachers, parents and
refer them for further care. (2) This step for students who are without symptoms from virus corona
2019 screening: register, orientation how to do the health appraisal: (3) child growth assessment by
age, weight and height (4) ten basic health check positions (5) Hearing screening and (6) vision screening, which
is a proactive service that facilitates nursing students who implement nursing process and knowing
student, who has any health problems that can be used to plan health prevention and health promotion
which enhancing school-age children to care themselves to be a healthy lifestyle in schools and

involved in the provision of school health services and the effectiveness of the programs.

Keywords: school health service, the operating model, community health nursing practicum
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Note. From Using the growth reference criteria for
children 6-19 years old by Bureau of Nutrition,
Department of Health, Ministry of Public Health,
2021, Nonthaburi: Tumdouijai Press.
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Abstract

In this paper, the authors discuss the problem of malnutrition in cancer patients undergoing treatment
and guidelines for solving nutritional problems after there are side effects from treatment. Most of the
patients undergoing cancer treatment have nutrition problems as a side effect of the therapy resulting
in reduced food intake. On the other hand, the body needs more food, especially protein that will be
used to repair cells damaged by surgery, radiation and chemotherapy. Malnutrition causes treatment
failure, delays and increased costs of treatment. Therefore, nutritional solutions to cancer patients
must be tailored to each patient’s problem. For example, nutrients increase immunity, neutropenia,
nausea, vomiting, diarrhea, anorexia, loss of taste and smell, trouble chewing or swallowing, constipation,
diarrhea, dry mouth, mouth sores and weight loss. In summary, the necessary nutritional solutions
to meet treatment goals and quality of life are providing patients with adequate nutrition, especially

proteins and energy.

Keywords: nutrition for cancer patients, malnutrition, cancer treatment
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Abstact

Acute respiratory distress syndrome injured in the lungs is associated with a high mortality rate. Therefore,
nurses should play a vital role in caring for this group of patients: (1) Setting low tidal volume
ventilator with less than six milliliters per kilogram of ideal body weight (2) Setting appropriate positive
end-expiratory pressure (3) Setting plateau pressure not exceed 30 cm H20 (4) Drug-based palliative
treatment, the use of gas inhalation to dilatation the arteries in the lungs, drug used to Neuromuscular
Blocking agents and combination of albumin with diuretics to increase oxygen levels in red blood
cells, steroid drug uses to control the secretion of cortisol and proper fluids management (5) The use
of Extracorporeal membrane oxygenation to rest the work of the heart and lungs (6) Prone position
to exchange gas high efficiency (7) Providing correct and appropriate nutrition therapy (8) Regularly
assessing and surveillance which consists of assessing risk factors, skincare and protection (9) Positive
aspect of caregiving relatives through a positive perspective to promote understanding and reduce
anxiety. Nurses must be aware and knowledgeable in caring for patients with acute respiratory distress
syndrome to reduce complications when the patients receive treatment and recover from illness

and discharge from home.

Keywords: nurse role, acute respiratory distress syndrome, ventilator
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fasnseulisanevasensnonsaniau (inflammatory

UNU

nsgla Ao nszUIUNITVUAI I 1POONTLAU
Wfailadovossrane ot lUldlunsadrondeany
wazthiorfeniveulaeenlsieenainitfodoimant
mnfimuRauniiatu lunszurunist asiliie
amzmamelaauan (respiratory failure) (Panichhot,
2015) amzmeladuman nuneds aefissuunis
welalianunsariminilunisuanuaeufneliies
wefluAUABINITVRITINIE WerLIaTSlunung
ddnn lumsquagitaeifimnuiaunilussuuma
wiumegla lngangdUigngumeladiuinideundu
(Acute Respiratory Distress Syndrome--ARDS)
(Apinyalangkon, Phathong & Phumarin, 2016)
naueIN1IMelaEuINALUNEU (Acute Respiratory
Distress Syndrome--ARDS) Ao Angm1atauniyla
Fumandsunduiilllmanainaziileduman

(non-cardiogenic pulmonary edema) \iAYINNTT

cytokines) Wruludenszuaidon dnalinasnidonias
doeiven SnsTauru (permeability) voaumaiiinty
Ae Younaldimin WsAunvasalienidiggeay
Vlnsas19as woLwALAY (Surfactant) anas vinld
eauvoausly lRnmnudanguiianas denaviiliis
msuandsufneRauni (Panichhot, 2015)
guAnsal Tugthevhlunudszana 80 seie
ithe 100,000 MesetuazsisnmadeTinindesesay
43 (Maca et al, 2017) Tutfaqtu glaidou Tl
po1 DUMUIN uATIARYY (European Society of
Intensive Care Medicine) lafinsinvuntiss Sunan
\wessu Afladu (Berlin Definition) éietl (1) fo1nns
meszuumelafiintulva wie enmsudasniglu 1
&Unii (2) Jamisaesnaiiiine (bilateral opacities)
Mnameeed FaldliTamnmnainnes anmdulu
Jan wu tilutendesiuen (pleural effusion) Uan
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wilu (lung collapse) vidpsessaluiievon (3) finne
weladuwan suitlildflanmninan anesiiladuman
viannwiniy 1AgFILUNTEAUAIIUTUTS Fail
(1) Juusatias (mild): A dndIuveINITIEUIBRINTA
LLaSLﬁamﬁmqmuUa@ (ventilation-perfusion ratio,
PaO /FiO, ratio) 200-300 {adwasusen (2) Juus
U1unans (moderate): A9 dAAIUYDINITIZUIIDINA
LLaSLﬁamﬁmqmuUa@ (ventilation-perfusion ratio,
PaO /FiO, ratio) 100-200 {adwasusen (3) Juuss
110 (severe): Ao ANAIUVDINTITIZTUIIDINFILAZLADN
ﬁquaauﬂam (ventilation-perfusion ratio, PaOz/
FiO, ratio)<100 fiadiwmsusen (Fanelli et al., 2013)

anwssetaduaiunsonuteandu 2 nqu
thi Ao (1) Winsniadeiivenlnense fie Uendnide
(pneumonia) N13é18nN (aspiration of gastric contents)
Uoat (lung contusion) N1sgaANANTHY (toxic
inhalation) waxaui (near drowning) (2) Mfinan
Hadunnsuenden finutssmudiu fe nsldsu
asUsznauaniden (blood transfusion) MSUIAKIY
1ngiAmg (trauma) Mssirdamademasniden
(cardiopulmonary bypass) fusaudniaU (pancreatitis)
warnsAndelunszuaden (sepsis) denuldvas
fign Taswufie¥onar 50 wagnsruaiesdiemela
AlimsnzganfvanimirsaurinliAansuimduan
mslde3esdiemela (ventilator associated lung
injury) (Walkey, Summer, Ho & Alkana, 2012) s'jﬂ
AzilingsanmuesUanngasuieiu esuiela
210 4 naln ¢l (1) vilsmseun (Barotrauma) iin
31ndussnulugeanunifuliawinnisdnvinves
geau (2) Tagnsaun (Volutrauma) \in1ngeaudl
JY3uasvesinguiniiuly augeaugnaiaveieiin
amzeziloan TenesAvwmuii (Alveolar Overdistenstion
(3) eilisAnsaun (Atelectrauma) Lina1NN15H
AusafuandndlurrAuganismelanen (Positive
End Expiratory Pressure--PEEP) lalimungauviilid
n1sidadnvesgeanluylrenismeladieenadu
Auldun LAaAULAULEDY (shear stress) AaNY

geankaziinnIsenEunuun way (4) Tulenseun
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(Biotrauma) AuARUARTINA 1L 3 yilavinlid
fin1sndedumisunined lalalawa (Inflammatory
Cytokines) Wisdudwinly Aannyitvenlasuuin
Wudsundu (lung injury) 1¢ (Liusrisakul, 2010).

nssnwmeuagUasiiianemeladiuin
LR8UNEL (Acute Respiratory Distress Syndrome-—ARDS)
fivsalud fo

1. mssiaen IidUSanasvesine (tidal volume)
TuuSuasvesfes (low tidal volume ventilator)
Tasauiamnia 6 fadansdedlansuveniminly
9auAR (ideal body weight) Lilalalvigeauventing
veneuniulyawianisuiadvreslen wuin 8
nmadedindinitlunguilld Usunsvesine (tidal
volume) m1uUn@ (Petrucci, 2013) donAap9ny
nsfnues Needham wazauzlid 2015 wuh msws
U311n5989A79 (tidal volume ) Aigendn 6 fadans/
Alan3u n 9 1 faddns/Alaniu sziiindniinig
FeTindorar 15 fdunenunaiiandlunetie aas
pszuiinludesnsieUiunasvesing (tidal volume)
TunzautuuTungUisluudagsng 59u0an159599
Benenis fledesanluven Ussiludaadn e
vilgUaeRnmnuUasnfesnniian

2. mstsausafuUInAslurmduganis
melaseon (Positive End Expiratory Pressure--PEEP)
g wedgaulenl a3l Uededh q
(open lung ventilation with positive end-expiration
ventilation) Faidun1stesiunaiinaliavesgaan
glUdun (atelectrauma) d uenandinadiagsesiiumiy
oonlifazannisvesiiAuvunmesniauaiud iesan
Uiasaumeladhannsodemmndeeauiineumy
wazdarasifinseduoandiauluien Tnsunfiagds
Usganm 3-5 wuiunsin win1smaAussiuuIndng
Iuﬁumz?:uqmmimahaaﬂ (Positive End Expiratory
PressurePEEP) lugfthefiamemeladuindeundu
(Acute Respiratory Distress Syndrome--ARDS) ﬂ’ju
fnddligennndt 5 wufesni fnsAnwidesnisd
Aussfuandslurnzauananismelasen (Positive




End Expiratory Pressure--PEEP) &4 wuIdinnsuiy
seusendauludenldfiniilungunisdiarmussiuuan
éndluvaurAuganismelanen (Positive End Expiratory
Pressure—PEEP) ¢ Tnglamizngudiflssiiuiunans
fleguuss ATdndmveansIzuIgoINALazideniiun
geaudan (ventilation-perfusion ratio, PaO /FiO,
ratio) fitfeaninwiniu 200 Sadlumsusen wuin Tu
nduiinissadusstuuanénduvasaugannelasen
(Positive End Expiratory Pressure--PEEP) gﬂﬁélm']
Fedelulsengunasiing (Cruz & Rocco, 2019).

Lm'mi&?\imLLiqﬁumﬂﬁ'wﬂummﬁu?jmﬂﬁ
mglaven (Positive End Expiratory Pressure--PEEP)
g4 fuavhliausuludesenifingstu Usinadond
nandudngiilaanas falfuneruramsiimsdssdiu
wazLihseiannensgudadensenanniilasieuiian
#1 (low cardiac output) ldun n1zaudulafing
Fnassududy Jaanzeantes lnensssiuusaiuy
vandrslusmsduannismelasen (Positive End
Expiratory Pressure--PEEP) 1 iamﬁg&mi@uaﬁa@ia
i 9 veuaiestiemelaliliidouvan mslinisge
wuvzszuudn (closed suction) wagldnisviugn
guUnsalthemiuen (spacer) Aoy L3esraemela
AABALIAT WAL INWNTEAUANUAUYBINTEUERBARY
(cuff pressure) Unvienadumela liegsening
25-30 igufiuAsi

3. MIINWITLAVVBIAUGU (plateau pressure,
plat) ldmasiAunai 30 u.1h tietlesiumsvenesives
domunniuluaulasuunaidu (alveolar hyperinflation)
mmzLﬁmﬁuma&?&@hLLNéfuuaﬂé’wﬂumnguqmﬂ']i
melasen (Positive End Expiratory Pressure--PEEP)
Az ansnsadeaulallvifimsguiveagiasal
miglasen (alveolar cycling collapse) UAANIE
Paveneuaznamszrinnsmeladnuazesn (alveolar
recruitment-derecruitment) wagn15LduAANUYDI
geamaudanisuiadu fafunenuiaasiinisiani
@miv‘hmmadLﬂ%'aaﬁzhamah \eUszifiusedures
AU (plateau pressure, plat) Wiangauiugiae
Tumazs1e (Cruz et al,, 2019)

4. nssnwrUseAvUszaedlaenislden
(pharmacological adjunct) fie n1sQuasnuilag
nsldenfieanussiunuludenanas viliannis
wanuAsuldadu wuin Tutgtudinslfemanes
fivrerlivoniluszansamlanau dsmeluil

4.1 lum3neeonlys (inhaled Nitricoxide) 81
frildrevenenaendonundulen ilviidenldds
geavluduiipfiannsainnisuaniudsufeiiumin
Y wavanUinandenlusmaadluduiifewe Banm
wazdignivasanussirumulunasnidoaundulen
annsiinAnaliaunassrinsomalugsauduidend
Tnaluden (v/Q mismatch) heudlumnaduiiviaonden
uasUangs (pulmonary hypertension) Laguanain
Hudianunsatiedunssniau (anti-inflammatory)
wazdunIsulesiveaden (anticoagulation) wa
ogalsAmuasiinisfnuifisndn e sanngUaels
Sulumdneanlus (inhaled Nitricoxide) anunsasiiu
USunaeendiaulunasndenunaiivstinsng sau
feliaunsnandnsIn1snNeLarsIUILIUYRINIg
Tdwn3estremelald wazalsiinishaniunauay
nafsufiRnnisiauvedls desainnisiin
Tanedeunduls (Gebistorf, Karam, Wetterslev &
Afshari, 2016).

4.2 wseanlwAdy (inhaled aerosolized
Prostacyclin) géilld$nwlnsnsgaviusigniade
Aulumsneanlen (inhaled Nitricoxide) wan15e9n
gvidlamzgaufiiannsauanidsuine vivlinng
Aaruliaunasznineinaluganiuideniilua
(V/Q mismatch) anas lagldvinliiinnlinusu
Tadins Tnensudmsensal dedddiniomivenia
danilafia (ultrasonic nebulizer) nlga1iIRanNa1?
lusggzliaiuiy 9 e1afinn1seasuvesgunsel vinl
Useandnmvesenlasuanas (Afshari, BastholmBille
& Allingstrup, 2017) éw“u?uwmmamﬁmimw@
Qﬂﬂiaiasmaﬁ%aua wazATHNIsAAM N Q0
I nshinmueduliigila wWiadhseinneiila
WuRndame (arrhythmia) eedlnd%n egrsasiniaue
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4.3 ﬂ’li‘l,%afmsjauﬂé’mﬁa (neuromuscular
blocking agents) Ingunigthengueinismeladiuin
18U (Acute Respiratory Distress Syndrome-—-ARDS)
finflornsmelawmiosynn wiideddvietienela
wavsowderiemel Lﬁaﬂaaﬁ’ugﬂamﬁmmwwﬁm
20nTAU uinuIgUienatesieniglaldduiusiu
w3esthemela (fight) vlslilasnsoranioonels
¥ faudndudeddenngui wevilsindiomela
waznduiensyeaund oush WinAaEangues
1199152900 ;ﬁﬂw%md%é’mﬁuém‘%m AanNIINNU
lunsmela uazannisidoandiauas wredslsiniu
foidvvosnisldenguiliinuldvos Thun Taaunse
Annumsidsunlamaszuudssam Wesangihed
21N15TUAINNITIATUEINGUAINETD N1TsAnUae
Uszamoniau (critical illness polyneuropathy)
Aznduiesniay (myopathy) AMUEAUNFANIS
%Gf[,ﬁljumd (posttraumatic stress disorder) oty
m‘ﬂ%&’mﬂauﬂﬁwmﬁa (neuromuscular blocking
agents) msiiszeznaTiuunzan L 48-72 Falus
(Tsai-Nguyen & Ariel, 2018) wa1U1aASHNISAAAI
Fuaadn nmsianueduliihile dedhse Ty
walawdud (bradycardia) NMsAnauNaLaunIies
UiURnns nmsvihauvedla wasdu Wileyssidiuanin
mmiu,azI%Li‘]usﬁaagaswsmuuwmﬂumwsﬂ%’mﬁm‘%a
anen levilvigUaeiinnudasnivgegn

4.4 nslddayaiiu (Albumin) Fuivendu
aez (asix) Sayaiiu (Albumin) fe TUsAuATuN
fgplumanawniisioras 80 Ivindl Snwinssiuoalsiin
gaadan (oncotic pressure) Insunfdlesanieiinnis
vnduriaiianisiaide lnsamenguiitheiidane
mgladnuinl@eunau (Acute Respiratory Distress
Syndrome--ARDS) azdanaviiliiAnn1igdayaiiusii
(hypoalbuminemia) vinlALssnuooalufnvasLaen
(oncotic pressure) anas LN AReuRivestily
wadoonuanwad veammifiegluiieibe (interstitial
compartment) %aammﬁLmaﬂaqszmﬁawaﬁ
(transcellular fluid component) Taganigluvon
ylfAneNIsUImth (edema) fUaeiAnnniznsea
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gondau wiglawilesun eswnUsednsainnng
wandsufwanas é’ﬁumﬂ%ayjaﬁu (Albumin)
Sfvendudlaane (lasix) awteifiusefueendiay
Tudindenunasrilidyyiadnity Snsdnw
ﬂ?juﬁﬂ’sﬂﬁﬁmimmﬁuﬁﬂaﬂ (acute lung injury)
lszuulvaiou uagnisuanidsufveendioud
Uszavan Ay (Dellinger et al., 2013) WenuUnazanasa
nsRanudyaadn dehsziinneenuduladi
i1 saufuinisianueduluiiniale Weise e
anziiladudy wisgelsfnuaisinisfnviy
dudlesndudeidsdideudnon

4.5 mslinasesens (Steroid) fithefiinny
melaguni@eundu (Acute Respiratory Distress
Syndrome--ARDS) $1nflAULASEAELENAINDINTT
Uiaduresnsay dwmasitlvinalnnisaauaunismds
posRonanas dafunslielunduaosilaaniosond
\enauny axislunisuunalnvessianieiinning
auna 1NNsAnyuINsieawsesesd (Steroid)
Tusydusn 4 Yrwann1ssniay ansseznainsly
3099 2emela (Wunderink, 2015) agrdlsin
oimsiaAesiiintuaneaniosesd (Steroid) fog
waneUsEns nenuassmasiinsRnmueMsRelul
Ao mwszé’uﬁﬁmﬂutﬁaﬂga (hyperglycemia) 111
\Bonpenlunafue11s (gastrointestinal bleeding)
WaZOINITUNNABINIEIZUUUSZAM Neuropsychiatric
disorders iJugu Fufumsros 9 anUsuiaen e
fnefonsidu

4.6 M3dnnnsansih (fluid management)
nquifUaeiifianizmeladiuinideundu (Acute
Respiratory Distress Syndrome--ARDS) finkAnL3anu
poalufnUdon (oncotic pressure) anas lAANT
\doufivesinluwadesnuoniead vounaniiegly
lawde Ginterstitial compartment) YouMaITUNIN
agj'ﬁmﬁmsnaé (transcellular fluid component) lng
anzludonvilfiineinisuani (edema) §iheiin
Amzndeseandiau melamiesiin ﬁqfuﬂﬂiﬂaUﬂu
asiluvasnidonledlusziush IneUssidiuandn
Funsa Ia tnsae (Central Venous Pressure--CVP)




wuin Mamueuanstluvasaidens Toglusedy
i Tnefiddunsa 38 wisawe (Central Venous
Pressure--CVP) founi 4 Iwuflunsii ava1unsaan
Suuounazaniuldindesienelald (Lakhal et al,,

2011) AIHUNYIUIAASUNITAAMINUSELAUNT b

a5t sSnwazinisAnmuusediue
Wunsa a imsawe (Central Venous Pressure—-CVP)
0614lndTn wazAsguauIuursivhunialad
(Central Line) wilatlasfunisinideusnadingn

5. msltiatesmgsnmihauvesinlauazen
(Extracorporeal Membrance Oxygenation--ECMO)
il lunguiftheifamgmeladunideundu (Acute
Respiratory Distress Syndrome——ARDS)Iuﬁﬁmmﬁ
JUWIS (severe hypoxemia) haziln13zAI1UAY
msuaulaeanlenluidongs (hypercapnia) linay
auosdon1sliindestremela Sefinnsanldinios
ngen13vi1uveialanagyan (Extracorporeal
Membrance Oxygenation--ECMO) #ann19fe
NSHULREADBNNIUNT 19N THponTlauuaydu
asuoulneenlduarvdinduivluszuuideond wie
Tiilaguanluidesstanesely ssuuiieni 1l
Aia Lonl (Veno Venous--ECMO) Wenunafasiinaia
SuazanutlalunislyinmsnenuiadUaeldiedesmes
mMyihauvesiilalazten (Extracorporeal Membrance
Oxygenation--ECMO) Fanaluil (Pornsirirat &
Thongyoo, 2016)

5.1 NMSUSLIUNIITZUUUTLEINLAZNT A

Supueundy Weann s manyuarnsideandiay
2993719018 ATANTTANA LAY UTNLAas TuNn
Ujsemevaussuesgaum vn 1 $luamsony
AumInzan Wetesdfunnzunsndouainiden
GRRISIGHEN

5.2 AARudyIuTnLas USunauansin
TunasndonlAigamne Imﬂmmwjuma W e
(Central Venous Pressure--CVP) Usgunad 5-10
wuRnsin Apnusulafinedoinnnii 65 faduns
Usen fandindausa uemngistu (mixedvenous

blood saturation) ¥1ANI15888L75 NINTULMEN

JUUAANILLNDANNIIEWNTNYDUYBINITUINUN 111D
AUelidyaadnasiaigly 124309

5.3 Samnudunmelutesiios Wedestu
Anuaulutewiosg (intra abdominal compartment)
wavndnidesenisvenfuainnislieinisia
audutugs edosiunisindeudnuasaiu
vaeadenslugfiviviu e1aRasanliaiserms
NIVADALADAAINALNUY

5.4 N5IAYUINUBY LHiBRTIABUNST LA
DYUNSUVDUFDAAIUSIUVEINYANY

6. N3davirusuA (prone position) FUae
fifinnzgmelagiuinideundy (Acute Respiratory
Distress Syndrome--ARDS) ¥1nN133AYINUOUNENY
51U (supine position) azdsnaliianaIunanny
aqmﬂmigﬂﬂﬂﬁuﬁwﬁmﬁﬂ%waﬂLLazﬁmﬁfﬂ‘uaﬂ
Wil Tuvaridenidindlvadouluierinisuan
Wasufne ilhAnaliaunaserinsenidlugs
aufuideniilvaluven (v/Q mismatch) fafunisdn
vinueua (Prone position) 18unsSnwuuunils 1z
dwaliiideanszagludonimnaeniivy vildd
izﬁ’uaaﬂ%wﬂuﬁamqaﬁﬁu Taeiin13Usziiun1snau
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Abstract

Diabetes mellitus--DM is a high-risk disease due to the wound healing process experienced by patients
taking a long time for healing than the general public. These problems happened because of the
changes in physiological factors by the procedure of nerve degeneration that can affect the blood
flow into the tissue of the patient’s body. The effect of nerve degeneration in diabetic sufferers and
peripheral neuropathy can cause numbness and take a long healing period of chronic wounds in the
diabetics. It seriously affects the physical, mental, and psychosocial of diabetics that will affect caregivers
and their families. It will ultimately also have an economic impact on the country. Therefore, health
professionals need to facilitate effective ways to overcome the health of diabetic patients, especially
wound care procedures. This article aims to present knowledge about how to care for and promote
the person who suffers from this disease and generalize the effective way to deal with diabetic health
patients effectively. In addition, it introduces health technology products, especially those that can
overcome wound healing in diabetic patients. Last but not least, the study is expected to shed light
on and promote better ways of wound healing. Finally, it educates health professionals on how to

address the health of diabetic patients and to improve the quality of life of diabetic patients.

Keywords: diabetic ulcer, wound care; wound healing promotion, diabetes mellitus
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warsTUUUTEAmMYINOURaUNG tAnngdulszam
ew thangermsvniiusuawinle Wegaudernian
UIhawiudasi g daglidsdvmniinseaindga
s08U7n nIegURAMATILYIN uazAFenI8Yeq
naealfenaziliidenlnadouludmasniiandiu
Uangllalaid neliAnnnzamdenianizd (ischaemia)
Insnunasaaendiulalsfu (peripheral vascular
disease—PVD) léigafia 2-3 win Weaiflsuduauiinly
(Laongdao, Naovarat & Sukhamabhorn, 2017) wag
unafiAntuasiidonundsdsifioane vilvuwame
Si’hLLazﬂmsJLﬂuLLwaéa%’ﬂuﬁqﬂ uanani Sefitfade
9u 9 Mfiwnnudsddunsifausaiunuls fe e
¥ fngAnssulunisquanuiesfosninmevds e
funavserniiaenazilsesununn lwldlagua uas
maguarinliwanzan msdinduligndes nsligua
Snwianuaveauarliaugutufuw lingaa
shonuos liifnsudmawin lildaiurdeladunils
ArtuduRoil waedsdinislihioulszauii e
an81n15%1 Junin, Siriphithayakhunkit & Maladharm,
2015; Laongdao et al,, 2017) n3guyv3 ansiiwly
ymaflgnssinlivasadondiuarenadndosde
n1sindymvasniengadulaig 30-40% 2anTiau
ilusuwaduazunamesn nslisentidanme thun
iy mnudulaings relaaimeseags denniitade
doavand arssedasedddunisidu wienisaald
e msIvdBUUHaTIvNegaNe Lilataafulalls

Wausaluvulag 13373 (international Working
Group on the Diabetic Foot (IWGDF), 2015)

ANWAULUNALUIMITULAZIZAUAIINTUS

[EAY

drulnguaUaglsaumauazlisindues

=

Aaunau i ulnenzwnaiiolin dedy g
W3 9 BeImsinuRaUIMILAD 1allitmueslng
gonu1UINAAUNR alesTiiaunaionnisuluLag
AnUnd wazddnifuriessaneaifios uazenatindumsiy
Aaund el mnszuuidenluadeuluiiunalild 919
¥rliAnnnuione Fsdanadiuldaniavide
ananedudsuinnseu q uwna Tnefnaziindui
fwidsdudalg Ssasiangnisinide wasvtil
finuesdainduniuluasenunainuka Hine1n1sn
viliAnunald vieduuinausaldluiian Tnsuna
UL seent@ilu 4 sedu (Subrata, 2019) Ae

sgau 0 lifiannisveaknallae
SEAU 1 HhHannTuwaluidainiseniay
J2AU 2 wnadnawdiududunasnszgn

56U 3 wratin1sgnauluuiionniig uasd

1%

HLAnTY (A 1)

AN 1 LAAITEAULKNALUIMINY T2 1 2 1Lag 3
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N159UIRYLKNALUINITY

AU3gaINTaduNnINSLHALUIVILLA YN
wudveuvatlnaseninainuna Avdadidndenau
wiflufinund Avazfidnuaziideuly assuluny
wwng sizonaviliunadessenisandeld wely
wuunng wnnganaliaunsoszydtunadinanndu
unasuselil esanunaeainana Ay
Tgauiu deths wnnd/menuna Sefeednusy TRdiaiy
funelsawmnuiilenadulsavasnidonuasdiu
Uaneiiilengaust 50 Tauly maslésunansrasane
adetiosTaz 1 a%e mInsa9iadedl 3 Wdondn
Fadl

1. Msdnusedd ieUssifiunzgunmlag
N13E0UNNNBINITAIAY UTeTIRTUNITINYINEIUND
UseTansuionuitansensandl Uss3aduaeis
luennuazlagiuuseifnsaunsa (Subrata, 2019)

2. MINTIINMYU MTIAFEYYIUTN MIATIA
1A59a$19319MY BUNNE01INTIINTEYN AUTEAIRA
Wensammnssniau wildldnsesaaditeylduniin
(Panthu, 2016)

3. N1595IINNBIUURNITLALNIINTIA
faving 9 1B InTaieedel g dudiug
I3 unaiintuiuinandymerlsladne fail
(Siriniyomchai, 2020)

3.1 avaauanuauysalveudiniion (CBO)
whbc, neutrophil, plt count, HCT, plus culture

3.2 Wndeavaia (Dextrostix-DTX)
ladndusesonems drdamnnimismindu 200
un./na. wansinsgdutanagandtund

3.3 11zldenannaeaLaenan (Fasting
Blood Sugar--FBS) #nwu31 AANIAAIIUTDVINAY
126 un./ma. LLam’iﬂﬁzﬁuﬁﬂmagﬂﬂdwﬂa

3.4 MIRTIRTTAVLAdvaLsamalulnaty
W@IUT (HBALC) %58L07ud A1C UINAIIUIBWINAY
6.5% (ADA, 2017)

3.5 MINTIALTIONNVDIRDALEEA (systolic

ankle pressure ez Systolic Ankle-Brachial Index--ABI)

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atu? 3 Uszduiou Aueneu-suau 2564

JunmsenadfieUsadiulenadesiisvfiavasnden
gadfu nMansratazdisliummdueaiuindtaeioma
1’71'%LfJuLLwamemmﬂmiqmﬁumawaamﬁamma
drutanenialil Lﬂm%ﬁ%ﬁmmm’hﬁgﬂ’mhiﬁisﬂwaam
Heauasediuuatelaun A1 ABI ag5ening 0.9-1.3
toe-brachial index > 0.75 §1A1%1n31 0.9 ulain
denudsadesly (Siriniyomchai, 2020)

3.6 nMnansluanisuveaion (Pulse-
Volume Recording--PVR) 1Jun1sasiaindenlua
Aoulussmedudolsl Taeldgunsaliameidanesn
$AUSns fun Yea Faui wazwin unndenadingia
sesiendussey 1 WeUstidiunislvaisuveaden
fidsnasion13nwIuIaLEa (Siriniyomchai, 2020)

3.7 Msasvdansienas iunisasaiie

a

AAUAAUNALAEAIINTULIITIANAINAIZUN NG DU
= ¢ P a aa A
FaunndagltDoppler as1ausnuniiseslsn ninaau
LHUaNALTIoUDDNUILANANG DLV AWNNGNT VLA
AMURAUNG (Siriniyomchai, 2020)

3.8 N3L0NTLSIA859A FzrelAwNNg iU

a aad 1§ v & o '
awanuRaUnfneglaunatumulaludesdiu 31
- o A a ~ ' . .
finnegnseandniaunseRagunsely (Siriniyomchai,
2020)

3.9 NSLBNTLIAILADUNIADT NITHTID
L8158 (MRI Scan) 3ad7iawny (CT Scan) 9378
TumdiudaERy Wy n1sneddaduNan1aInnIsin
RWOWANALUITIU FI9LTIANAIULFLINITHNINTLINE

Y03dolsnle (Siriniyomchai, 2020)

3.10 MsdpRELEILianaLEDn (conventional
angiography) Iumaiﬁuwmjwum'ﬁqméfumamaam
Lﬁamlﬁa@maummaqmiq@ﬁu IneunEazaenayaIu
drlUlunaenidonuazdnansBeaaadaly ainiy
IsLanmsEe10598 A ndildazgaeliunmg 1Ny
nsHFlaRT

3.11M3INDNFAUNNEIIA (transcutaneous
tissue Oxygen studies) Fatlazaeliunngnsuin
Ailslésusanduaindenfisaneviely Jedwa
FONITUNUAIVBILKE 1AEALATITTAUSIIUTOULNG
frAn0endlauiiunn anafewinisaiunasaiien




3,12 MInsavaendendiuUaiefiuibes
Wi gthganinsariiedlamensAaTnasus AT
(dorsalis pedis) uagdnasivewinvdsmgusuly
(posterior tibial) d1pdnlalldazidessonisiAnnis
wnidenlUidesitiog shlduraiiindnismedn
ad w‘%aﬂwlﬂ@migﬂéf@]Lﬁ’nwswmmLﬁammmgml@’f
(Siriniyomchai, 2020)

A153NEILHALUININU

IuLﬁ”méTu@LLaLLmamﬁauLmaﬁ"ﬂU mndu
wHafiinannvesiing AIsE1YANATEINUNERIY
thguuaraygdeu 4 nou Mntudalviuiudiddden
¥ Inunadefdaunainiunseie waniaes
nsUALRan8nananesins1zenavinliuraluuis
WnuRaiinnsUILLA wasihindssmionuedlva
panuNUNG AITTUlUNULNNG vealdnuedeae
Fanann ieldlifAnusainadufiuna (off-loadine)
ausiidenlvadouldd waanie Laglinnis@n
Fovdeunavenslvatu Fuunalaut wsreluti
fiouvaiize uonanil wndenslsfiaeldaunsal
Josiunisifiauna Wy seavindmsugUlsiuiminu
FHon diuwna wisukwiiateatunivan (Panthu,
2016; Siriniyomchai, 2018)

winkaaFuidn vy TULTIINNI U Ay
Ao linissnenuuliunda (non-operative
treatment) %39k16A (non-operative treatment)
TunmsauawnalumUAITinITSnwILUUILEaanw
(multidisciplinary team) kag219NUNITARALUY
AI8UARY (comprehensive care plan) Busnuuna
FenstdnRamlifimenon Wiedestunsinitowas
nssnEuiienainty anntuazsudnuludusely
1P8AIINTLAUAIIUTULTIVOIUNE WINTINUBINIZADY
sTEVLDMaYSALEDThERaN (Wound debridement)
Mntuazdunasisiinde netindonauuniu
139319 Juag 2-3 (Panthu, 2016) MAnuIgUIedl
adesiiazinge wienumsingeunmdaylden
Uftuglunssnw laseraliluenfuuseniu wu

dicloxacillin, amoxycillin, levofloxacin Wruuseu
1-2 Slpivdevdnandingruile vdevasndens
1o cefuroxime with or without metronidazole,
ticarcillin, piperacillin, ciprofloxacin or levofloxacin
with clindamycin, vancomycin with ceftazidime
with or without metronidazole Usyanas 2-4 #Uai
(Sukwatjanee, 2015) NIINUNNINUITUNALUINITY
fiindufiawnguiainanzvasadeniiuude fens
Fosdanaendeniioliidonauisoluaiouluds
Usthaunald dslunisedaunmdasdosiiansands
ANUNTBNVDIUIY UATANINUIAUNG NIINUNNE
18381355 wnnisudiudeinisvessUalaiduualidy
JarRTu Wb umAeanInAL umdeaesdady

v
1Y 9

TadneTuziuianelilveinisanay

v v
]

9t Tusgninanissnwunng/ne1uia ag
wugliuaevgainnisTdouetoaedy q uagli
mshsihminasilusnauna mszeraviliuname
s vueilunananidesen Aspirin Tnewiinnn imszaz
biunamedwaziluanvadonlvald egrslsinny
mnfihefidymaunmiiseuss wu fadeietle (V)
viefidguiAeatudu ArsuSnwiunns Mdeivey
wnzlsnnie TudagUudsliindngruaduayuiies
wedn FBnssnwislafinindu viedilan Hedugd
Aeateslunisquanna msiinnufifiodiouuzii
d uEBUMIMeTB AT LR INEAINa T TINE
wedsesfunnzunsndousig 9 flaziAntu

NITUNTNYDUVDILHALUIRIY

ftofimunussduhnaldlifdusseznm
WY 9 919Uy 10 O 9efiniswAsuulamig
WY AaNNUBIiaRALaoAlan ¢ (microvascular) Lag
naoadonuuIntug) (macrovascular) inlilinanse
nuseetuirene q fdifnfe naendentila naee
Henauas la LLazm%wzﬁﬂUgjwEﬂ%amwéaﬁ"qLLaz
249919 (International Diabetes Federation, 2019)
AvunsndeuiteSwomaonidenvuimdn vilhin

91N15INUANEN Ansehueaiulidnainniig
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UL UAT (eye disease diabetic retinopathy)
wazlsaiurmufiianansznudule auinldidne
TsalemeFes (kidney disease diabetic nephropathy)
vennilsaumudaduamniiddayiliaans
W@eTInnauindunls A1ITUNINGoUTDINADALEDN
awalng wu lsavaeadoniilafiv wienduile
wilavaidaen lsanasndonduod Ay uwan fu vinlw
\ineN13 sungny duw1e (Hirunkhro, Dussaruk,
Poko, Siriniyomchai & Kitiyanun, 2021; Forlee, 2011)

wraivudunigfidessusneegnss
i esnmnldléfunissnwesiuvinefiunadi
Woazshlhinanvideneseu q una susilduwme
o1afasaaidafinigenn wasdeddoufiunile
muaumiamLﬁ?}laLLazﬂmﬁ’umimemamﬂI@ nn
p1maimeveniadeliamisaniunuld KU
onafstudesdineTeazdy q eaniieteiudunsie
Mnidelsauninszaredignssuaion deoraiiu
dupseiunTinla

1500 9NULNALUINIY

stheruwmuainsadesiumsifiausaiuman
IgFensusuasusuuuunslidin wu smeims
savu muRusziUaludeneg1antininangy
Y3 eanmdanigegsaiiane muauszivluiuly
om muausziuaudiladalaligouiuly Snis
faosmuautninlfegluseduund saudsszdingy T
ilfAnuna Feieeluil

1. aefla/winlviageayniu wereulvie/

WinAe wazilanuguduegiaus

@ <3

2. fnvauile/in1egnediiaue ag1uanelv

[

gIvseRnauauAulY
3. dngaviniianulduse 9

4. guadie/wnlillgunmsegiaue lnguseiiu

'
Y v

i 87 gl vnwndanuavseusnuniniy
AuadslunuLnmgiieshw

5. @USDYINANDATUAN MALAABNATI U

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atu? 3 Uszduiou Aueneu-suau 2564

anvaizida MIsSusInuLmg gUrelumanualsin
Sumsnsraihedetiestar 1 asa fegunsaivadou
mmiﬁﬂﬁﬁmﬁ’] (monofilament) iiaUszifiunssu
ANFANYRITEUUYTEAIN YIBYBTUNNIINTIANY
lsanegruadaaiuguainsiualnadnule (Hirunkhro
etal, 2021) LLawmmﬂw:iﬂ’wﬁLﬂ&JﬁLLmamemﬁLﬁw
WUk windaziugtlvianuldseavind wiudthe
wvusitedesfunsndunndugiveunaumy
sunasaruausgduimaludenlieylusedy
N HRPRHBEGHE) e lafldanaludonadianny
Femourivaoniden uaviduuszam snedennsvsiy
dunnanuiiaunfivessinivegiate nndeonisu
lngldnsrvang vegadeniuidanusiudils
drunilalusanienissulunuunmsiiienimesuile
Fuennisiantiy wazdesfunisiiaunaluI i
oA AnTuAEngs (Forlee, 2011; Panthu, 2016)

NNTELETUNITRIYVDIUNE

iesnnlsauimnulianansalddianala
wilouauund Fsflmnudndusiosaiunuenms Lile
1151"131ma‘lmﬁamiﬁqw‘%aﬁﬂﬂdwﬂﬁ d1usunantu
n1sauaulugUisiumuedendndidsy 4 Usenis
Ao

1. AUANYUTUIUBIMT SUUTENULALNEIND
funganuitssmeldlundasiu Feiliimindad
LAaesAslasuTuas 2,500-2,800 Alawaassseiu

2. @UUsENDUVBIRIMISNSUUTENIUAIS 80
wane1ns 5 vigl wsiresUSulvilvanzaude (Campbell,
2017)

v

2.1 @M sNRUIMIAgNYin

2.2 ankazdninemsIninude 1anaas
U a dy v A A
Suusemuiiesiiens 1-2 vindl masidenailulawnse
a o = a1 o oo ° ]
yind insedloamsuwasliarduiuiniac < 55 d9
Hasian1Indud1dnseuaiiendn laun 41ndes
F1ageuie Judy vundadaain 413lue




2.3 Suusgnuevnsusennanliunniu

¥ 9

whulnwald 5 & wu ez s dnds dnnien
wpan1 wATeN HnUlgias inseludndinndiv wu
Azthlisndiue Ann1awnd ansevnsvanewiln 1wy
nsneziilu WAy aslulansn wiule walsiiu Ianfiug
fiud swueadon sieWeaneda s1eman Jn
Yreids dvssmmantizadon uaa@euuizansegn
INUNAGHUNYIIAIVANNITAUYDINILD WazAURY
A aa a a a a = 1 a a o
Hen T3nniud Innfiud 2 relunisiasyiivle Unge
=3 a 0% =~ a Ao & 1 % -
Wy Bt wy Jnsalddnfidndusenisadieansi
linuaved19@lsinily Afldwddglunisaiunu
a1suallalingaviinguinu

2.4 9msUsEIanlUSAY AIsSuUsENIU
0.8 ndu/Aming Rlandy) Wiesnwunanduie
uwiidednsllasiniiu 1edns msduiednifdes
fnonazilura@on wdn daned wu e 1a Yan la ua
31NNFANYIVBIDINTEUBLNNGIBUINT JuNTana
(Chanthrasakul, 2016)15?‘3@5‘14@615 High protein diet
formula Alsaneutadsss Ineldle 8 wesnduuas
@y multivitarmin 1 e Jusauilu 1 ans Tne
luduliiAovgnneutuldluiily agldlusfusiuis
du 50 n3u uazlaaawnesea 3,040 ndu (ld 1 ves
i1 cholesterol ag 380 n3u) 4 cholesterol Hn&y
vilievadlusiuriiai HOL getiudae uarlsivihlsian
normal maximum Uad triglyceride Wag cholesterol
gaiuly unamelhiunn uazlusefilunaguuse Wy
wia Burn wuzthlAuTUsAuUSZLIQ 2 9om/ke e
mia%ﬁﬂmiﬂaﬂimi%ﬂLﬁ”e)L?]'EJ (granulation tissue)

2.5 anladuandminnyie ldunduivun
LAYAITIANUINUNLNS1Y UNTudn] WsuUay A

enluduriinNvivanmaradnaseantud (LDL) tawn

v 1% v g
o ¥ o W I U a

1157151977 Undungnen dndunlaas Wisuailuan

a LY

2.6 angN nilsdninnuiia

2.7 9auan L0es o1 nun W1gnay 9a
NIAUYNSLABLAAYIA (Sukwatjanee, 2015)

2.8 Sutsgnunaldisamalininuunn wu
Urazne du W39 UedAy vun waldanliianduie

391018 Fe3anfiug (Ju Antioxidant waziBusiads
Aoy Safudulevhmihldeuiodesng o 5ae
M agliRanssanssie Jeafunisdeunlasmes
wad Meredunsasanslulaseniiu @sneuzisa)

3. MIWUIBRIMIT AITNTEINLDINNTEDN
Juiledes q Sulszmuiiasilos unsuuseniunnile

ms@LLaéfﬂuﬁanssumamaLLazmiv‘hLma

NsguanuAINTIUNIINIe lnen1sansiuiu
NurudnRanssImMsnMemnzanlEihelsaumnu
Weruauszdutmalaity iy wugilieeniids
A1ENOAITLAZANNAND AINANINTITIaN188IUIE
AU1ANLIALUIMITULIANSTOLUFNT W.A. 2562 (ADA,
2019; International Diabetes Federation, 2019)
wuzilieanfiasnie 3-5 Juredunnyi egreaedu
naadsa 30-45 Wit Asfiansufifodaateain fo
A93191NNT8UUINEBYTEINA 5-10 UT LAy
Tanluniseonitasnie 15-20 W7 Laraua18ns
NOUAAIE 5-10 W1 A198199TUANITODNANRINYITY
94N 1939 AsBaAudn 4 feu 5 undl udaFeres
7 WinauEtunuddiu mmseenidsniegasle
waneUszns fe lndrunieldimadundan
uniu PaelFsziuinnaludenanas Paeldimin
Franas Treanluiulududon Fadasanisaunsnues
ST PRINTRRLRRRLN )

NNIN1YUBDILNE

nsiusaty §iBsussnligiiviiuiiaiivh
wnalvigUae (yaa1nsmanisunme) dannuianudila
WadniieiuuRakaznsMeesuss Tanudiiaiu
neAnamansiaraisTinel widmiugUievsen i/
oaw. iaeviuna Amsfinnudidesdunemaiions
Tinnspuavhusaldgnios fiuluidonuwesumana
faziniunnuifiasiiferiuunaligs fil szuu
UNARUSNNIY UIALHAKAZNITMEYDIUNA Tanuas
GUFREGRELRV A MGPRHGERREIT
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v

Ravdfadussuuunaguitsmeiiiuiiiouindian
Uszanu 1.8 ms1auns aeluiavislsenaunigauy
nal L&V senlusiu seude Tneuysiamiady duuy
anutdarmd Fumifaust Rvifsunsigaioglusnanie
Aoustialuntn LLazﬁmﬁﬁmmagju’%nms’hﬁauaz
01 (Panthu, 2016)

Favifaiiidey 2 41 Hur Fuuugadumistmd
ansavgaasnsenudutleafumadfiGeafaiu
Usgana 2-3 Fuiuly wadtudiagsimdnfiunagy
Fos Suvufiemudauseestunsidonduazindy
Wudngieneniiidfuemisiini Ae dosdu
Welsaiirgsnante Fetundsimiranuisausndos
wisoonidudn 5 du

H o ) XA A A ) 1 =¢
Funiaiilutuveaiieigeviianeliuegan
AUIANNTUNTIN NS IUS I TDUADYDITUNLIN NG
A P ) o v o v & $ = a o '
azfun U Tutundanivinlvsassiudafnnuaeng
< ~ H v
WISl AuuIUsELI 0.5 mm Tutunianyay
a A ' o H o P P H
Trauiawaraoulvdu Fundawviwlaladuy 2 du
agfufetuvuegAntutuntaniniiivasaiien
yadnduuNIniiiledeifeiiivegegimaiy g
3 a % al @) 5
wuaavatsviiauaziduls Collagen Suatdunuasg
210 @utunaUnidulgADaa L AUNINAIITUUL 589
fwuvvuingudulelienuganguiaznduile
I I:j o v v a a &
\an qunsneg tuniluwvivsznaunielusiu 2 vila Ao
Collagen way Elastin @sagyinlRimiaudalsuay
ausageuuyNAIvile Rviliianuanguduie
Yandulszansaulviunazmnouvia aduleiie
RIS Iawnvunseny au wazsayluiu ade0y
AdnnEve town vunseny 1@y wazeeaulutiu
(Chintanaj, Tunsathid & Tunsathid, 2020)

ST Suduiiseandumiudisyney
"LU@%SJLezjaa‘isuﬁul,flwé’ﬂmmmmﬁuagjﬁw%mm
lusuluusasyanatstuldfiadsiarvinnuouguun
$NYAALIINTLUNINIINANEUBNUAIVEYNALANLN
U'%nmasiwmé’mnLam’%aﬁ‘/‘ﬂ‘%aﬂd%ﬁua@iaﬁ (cellulite)
s?imuwamﬁﬁwaglaﬁlé’ (Panthu, 2016)

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atu? 3 Uszduiou Aueneu-suau 2564

%’wiamﬁa%y’uﬁaﬁma&jﬁmaﬂﬂ%uiﬁﬁawﬁaaﬂﬂ
filadeRniuiussnousis ndie dudszam
LLawaamﬁamL‘UqL*’f]u%y’uﬁﬁmﬁagﬁuuaz%uﬁqﬁmﬁ
oefAndsBanguldtoomeivasaiionndmiilouay
dulsvaey waeAdonfiuas U3 naAmy
vt waztuldRomfadunasadonvuiusuioms
3uni19m Cutaneous Network dsuvustuluides
Usnatunaust (dermis) wasuenuausluguaned
%’uié’ﬁmﬁfwaamLﬁamaaﬁmﬂﬂmumﬁlagﬂLgméha
FEUUUTZAMNTUNUNAN

aguRnteflanudrfgyuiniindiindnly
n15teafus AN AwInd aufiuinsEnuRwia
Snwnauna USuaamngil AUALNSHINANYURI31NNY
wasdapadrnnfiualinenie yenandswihming
Unagusnenie windmidslasunisuiailunszunn
furaurariilvinszurunislesiunisiianiegeyde
wihil o19vhliAnmssniauuazanauuinduuma
AATu WU wnanaon wHanng unadiauin WHAQNEY
9NUN3 Jausasina 4 wianil o1 ldAnnshndels
sUfegaunasing 4 (am 3) leflmawessnaniagn
¥hane semeariinalnnstesusnileide 2 naln Tae
nalnusn A nssenluiveswadifudunisdeuusy
Tnvasaileidolimilowdu uaznalnil 2 Ao nsada
deibelvisanisaslinaln laduegfunsgniinans
mauﬁm?ﬁaé’%ﬁaL?ia‘u%mmﬁgﬂﬁﬂm&lmmamaﬂim
IeRasldnalnil 1 winldaunsasenlmiladosadng
dodelmidoniunaduensogratudinunad
FuRamTsndeslugmiauiunaszmelnssenlsl
domnidedoieniuluduinianarifanansasen
TnilausndnJunnaianasdunaiadidasidunis
melaensadrailodelml Tnsutseondu 3 wuu
(Chintanaj et al., 2020; Panthu, 2016) Fadl

1. mamerasuNawuuUgunil (primary intention
healing) fie Msmevesuraliieveuunangdniulsil
s dlug i uunainuinunanndnvsounalnlvg
seeudl 1 Duwnalilnglddnununaszmeniely
4-14 Ju
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2. MIMeveLLKaLuuNRAnil (secondary
intention healing) fi8 NsvevaswraLiowraLduwNa
Deiidedns Tlonadndeldunn msizanRanian
Undlosrudelsn freehunamy uHanaviu LAY
unantve i dnd st uieie

3. MIMYVBLNALUUAREAH (tertiary intention
healing) A9 wadnniedifoifems Metdunary
wnainiesfillassunodeiands ndantusadu
Un

uE]ﬂ"iﬂﬂﬁLLNaﬁ'uJ']'ﬁﬂLLUQﬂ'ﬁ%UQUﬂ’]TWWEJGUEN
uWa (phase of wound healing) l98n 4 szaz Aw
’iwxmiﬁmlﬁaﬂ FLHLANTONEU TLULNTVOUUTULNG
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JAALATENITALANYN VLKA
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mMsusanazidon tagiltldusa Tunissne
wealmeinlddagldunadiunnstefuly ued
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waziflens gadudsdavdauazszuisdsdiands 92
innnsaiaeadidodeuasidudenln Yaniild
wnae s duluzunuurewnad wa Aoy Iy wiude
Judu fregrau

- Fanyhunaiifdmusznevvesdanes nie
g1iiTdmUsEnevvesianeidanlassdu (Silver
Sulfadiazine) Wugmunaiifosldduunallual
idousnarunsavatsidenuaiideldiangy
LNTUVINUAY WNTUAU 1091 Bad AseuAquiTe
Herpes virus, Escherichia coli, Methicillin-Resistant
Staphylococcus Aureus--MRSA) (Chanthrasakul,
2016)

- 918l (MEBO) uenanndszimedu lshw
U331 583U wa gl wwaann wnaanianaili
dondiinanisaiufassidauuneiou shlsdued
wanes1e madesduldanedudnszmne et

NN UTIIMREIINURALAETNY) WU

lanan

- Y1919%59L982 W NAE IuUSEN DUV
Indngundau luialug (Polyhexamethylene
Biguanide %38 PHMB)

- 1LNE0 (0.9% NSS) AANITHAIUDILEE LAY
annN1SSEANLLABRIYRLLBLED (Panthu, 2016)

- upaNesga (Rubbing Alcohol %38 70%
Alcohol) tHugnain@aanien Wibanindaseuwna
2 a o W a | a ~ a
WARINTINaUNIFASanaudne tieantanian
WeosouUrnunadsitiduna walimisldaunaila
Al & £ o a X A ° v
Weosnnueanesediigmdvinaislusiuluiiieide vinl
WIALLDANY WHANIEYT YINTALNALEUSDU SEA8LABY
(Sweetman, 2009)

-lalasulaseanlan HO, Wuansazaned
WAnee Deuldwanunaanysn fdnlaniy waAvinle
wnsuadumeniy vnldfaseriu (Panthu, 2016)

- #wesleledu/povidine-iodine THai1ie
a a dy a dy [ Y o U
wuAfiisy Wes axilun Welda wazluladniuuna
WU Ue e vea gl odun e tuindu Insgay
TUdugansasgiivlaveslnlusuaiad feiinase
nIMBveILka MtuIduuldiuskaanUsnfinie

- Ca alginate dressing dUs¥avanmlunisgn
dugdlddne Tanvurdy Unaanide Wuukuause
fudrpamsedhana dldlunsinvunadondi
wues dunsaldfuunaRn@eld (Panthu, 2016)

- Gel dressing Wuusuluingn  sewaiin
Tanuguuiuunaldlviunauis gadudsdanasle
Urunans

- Transparent film dressing UnUas/anils
sauskakllianun Turinuieendusazinagunse
~ P < A a Y Yy oo oA
Fupula aunsouewiuiaUseiliuwkals Tolde Ao
Lipagudsdanas (Panthu, 2016)
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R 1 | Ao
anunsavesuywd lawaudulignunianady lu
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Tneannsvnineg et w.e. 2558 ARsRINEIYIUIT
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Antlsusduainlsasig 4 SauludsuiaLraEesmae
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wuuUgnangiints (skin graft)

- Hydrotherapy nslgdnUIUn Usinuves

€

1ulugseui (bath tub) Azdiensedunisiva
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guULaen Y15a1edsanysn wazylelmilonnedy

iEY)
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Y @LAINABNI5Y11 bedside debridement 4anan

2N,

o 1

i saelisanusandeulmaluinlddTy dould
Tumefhlwliinfouan thillvfasunduigu
gaunndl 26.7-40 asauwaifea 1Haa1du 5 unit 01u
w@Sauan Trszunameilng $auiuld antiseptic soap
Feasihsaneauarein uaznsine3s lHmy
uwwavualug uwwailesgs unaiiuanuin wialily
unaRata U veandensisniau (Panthu, 2016)

- Negative pressure; vacuum assist closure
device msldmnusuauiuuna Tnedureuazdy
goueuIne Hastheanmusomalusslsinas fALD7
VpIarAIanaI0en ann1sesyiulavesuaiise

, ) NFEFIVINTUM IS BaLiisuede
U 15 atu? 3 Uszduiou Aueneu-suau 2564 v A < B
i g atuinermansuazinalulad

ﬁma’%ﬁlﬁﬁmmiwa% Wiudnsnsulsdundeaves
wad lduunnuduegi -50-125 mmHg @13n3a
THIAFULHAITDSY UNALEN UNALUIINY URANATTY
i@ graft (Cozza et ai., 2019; Wanida, 2020)
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v dwandy uazduassou auasdu Wy dideu
foou fevldfunuadinned ussvneinistin $awn
Wulszamidou vuldfuunaion Tsauzids fadih
HOLA w@a&y’qmsﬁ (Panthu, 2016)

- AN95NYIR28RNTRUSTUULENBS KLUSH
(Hyper Baric Oxygen Therapy--HBOT) Tneldoandiau
AUUUTY 100% THAUAUAINIT 2.4 USTEINA
ibAiunsuanaeaauwasinlusuatan nsedun1s

< o aad

PIYVDILNEA WHANIELSI N155N¥130UTUIAN 60-90
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Winbe (Panthu, 2016) @nsululszmealne wwsesviia
g aa = P~ P
PNlsaneuna @s19lsane1unaduAanseUuwnan
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fnsiunlumalulagunlduselevilunisnisunng
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una elimamostulneiiftissnssuiuns
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Uszansawlunisairawadussannlvaluunadifa
nnsiud (Kanlaya et al., 2017)
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Uauna 1Wu n15uTsPIndudlusuniauiluiiingin




n3nlae1glsiunuaziadiy Laginfiouag ULH U
dmsuTaunafiinnuralnlug weRamunniseden
afinwadiiondn Vascular Endothelial Growth
Factor--VEGE luuSmamnn warussgaiiumadily
lelasiaavia poly (B-amino ester) mimiﬁ;atﬁu
waauila adipose-derived stem cells Lﬁaniﬁﬂu
waiwmIouanlndunarindweswaznuinanuise
\SaNTEUIUNTALULKARY 1Wildeurd1Ary N5l Tan
Twawes wu Induanin wiolnduanlvalalnalalad 7
195UN1588UUIINBIANITOIMThALENURIUTEINA
a%%’gaLu%ml,ﬁamisﬂumisuudﬁu (gene delivery)
WieteisanszuiumsauuLRalusT A uwadlisInga

¥
=

899U

nsiulumalulagunldluskudauwnauas
Jagtudaliniswa Wudivueunlugaauadud
9 < ] a ) &
anwazlanuInautesldiumiowduily sy
WnruIAImaIedueg uuwu TanRe L daeauin
N & | Y o Y o Y o ' ¥
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Aausuruidnduagligthenasauduiasiva
TunsldinvesdUaslalasanizegedeiUiedises
fnsinzidenuesnss Wy gUILlsALUINIIY Fan1s
WanWudanusiseanisimunJanlunisussquas
Uassnflothumaunauiuduiauiudiudumes
Anfvtaieldlunisasiainseduiinanuusieliles
v Uignsusegruiinaludeniuuisealng Ll
JEAULINNAgITUTT UL LD S avn SR UlAwUaaT
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{Jjﬂwhjiﬁﬂﬁu (Kanlaya et al., 2017)

NNMIITIaNIINwIdelulsenalve
waglusinadseina iReafunsduaiunsovesusa
Faluuszmealne Fuddemansunns/menuna du 4
fteluGouna oA sidevesslauio nnan (Phasok,
2017) n1sguankaituvlasn T uNKALUY
NANNATUIINAUNUDUUIUA (maggot therapy) 37U
fuldiiaanyf (manuka honey) Tdunayn 3 Yuna
n1sfnwInud Preshwunalivigiazannisgndn
fhwh fuaefiawelauazannisnduidudde cuide
Afaiuurufiiletestutazquaunanaviv nans

Anwnudn SruiuTuueululsimeiuiaanas (Clinical
Practice Guidelines--CPGs) (Pornsiri, Penpim,
Nattanun, Thantaporn & Aroonrat, 2014) TagLkUd
uNanaviu (Deep Tissue Injury--DTI) \Uu 6 SeAU uay
Tuuuuszidiu Sunzuaamn 2 4l Ingldimada “on
30 /e g waldfsliaingUie uagld Pat-slide ¥aelu
naadoudie lusnsUszma Ozdemir, Kasapoalu,
Oymak and Murat (2011) ¥IA15ANEINITIAWILNE
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Suar 1 af afsar 30 wift SawAudIwhALazen
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iiereannisiauranaiululsaneauia (Hamton,
2016)
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Abstract

The purpose of this article is to share knowledge and experience as being a lecturer and a person
who is responsible for palliative care in community hospitals. Exchange learning to those involved
expect that this article will benefit the practitioner and that interested parties will consider applying
it as a guide to the end-of-life care and family to provide the best quality of life. Palliative care is
structured by a multidisciplinary care system, teamwork process, and careful evaluation to ensure
efficient care. Palliative care enables patients to live happily have the best quality of life for the rest
of the time, not suffering and passing away peacefully at the end of his life. Families can face loss

and adapt to grief after death without much suffering.

Keywords: palliative care; end of life; quality of life; good death
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Abstract

This research was a quasi-experimental study, the pretest-posttest one group comparison design. The
objective of this study was to study the effect of training programs towards psychiatric patient care
skills among health care providers in Thanyaburi Home for the Destitute (Men). Thirty health care providers
with psychiatric patient care were selected from a purposely population. Research instruments in cluded: (1)
the Training Program towards Psychiatric Patient Care Skills among Health Care Providers developed
from Patrapormn Tungpunkom and associates (2005), (2) the Demographic Data Form, and (3) the Psychiatric
Caregiving Skills Scale. The Cronbach’s alpha coefficient of the Psychiatric Caregiving Skills Scale was
0.87. Data were analyzed using descriptive statistics, mean, standard deviation and dependent t-test.
The results demonstrated that the mean score of the psychiatric patient caregiving skills among
health care providers after receiving the training program towards psychiatric patient care skills was
significantly higher than that before receiving the program at a level of .05 (t=1.42, df=29 p<.5). The
results of this research show that Participating in caregivers’ psychiatric care skills education programs
can enhance the care skills of psychiatric caregivers. Therefore, health care providers should apply

this program for improving caregiving skills so they can provide care effectively.

Keywords: care skills, health care providers, psychiatric patients
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Abstract

This research demonstrates a comparative study of the performance of a rated 10 W, 5X5 PV array
based on PV array topology; SP, BL, HC, and TCT partial shade patterns; SW, SN, LW, LN, and
NS conventional PV array configuration IC and reconfiguration using the Magic Square row-shifting technique
MS1-MS5 by simulation on MATLAB/Simulink. The result of 30 case studies found that; (1) TCT
topology had the highest GMPP value compared to other topology in 21 cases, representing 70 %.
(2) Eight cases had the same GMPP in all topologies, 6 of the 8 cases were the non-shading of all
configuration patterns, representing 26.66 %, and (3) The only case where the SP topology had the
highest GMPP value compared to the other, representing 3.33 per cent. The power loss of the PV
array under partial shading conditions depends on the shading pattern, array configuration, and PV
array topology. The results of this study can be used as information to choose the appropriate PV

array topology in the future.

Keywords: PV array performance, partial shading, array configuration, array topology, magic square,
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Note. Adapted From “Comparative study of enhanced power generation photovoltaic array under

partial shading conditions using Magic Square Row Shifting Technique”, by T. Namhormchan, 2021, EAU
Heritage Journal Science and Technology, 15(2), pp. 247-261. Copyright 2021 by Eastern Asia University.
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Note. Adapted From “Comparative study of enhanced power generation photovoltaic array under

partial shading conditions using Magic Square Row Shifting Technique”, by T. Namhormchan, 2021,

EAU Heritage Journal Science and Technology, 15(2), pp. 247-261. Copyright 2021 by Eastern Asia

University.
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Maximum Power Current () 0.56 A Short Circuit Current (I,.) 0.67 A

Note. Adapted From “Comparative study of enhanced power generation photovoltaic array under
partial shading conditions using Magic Square Row Shifting Technique”, by T. Namhormchan, 2021,
EAU Heritage Journal Science and Technology, 15(2), pp. 247-261. Copyright 2021 by Eastern Asia

University.
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MEGEIME BEEEFEE BEEEE HEEME EEEEE]
LJEIEIEI ] EEE R EEEE ] B IR f] G ] ]
c

CIEEIEE BEEEEE DEEEE]
LI EEE R 0] [

IIIIE

(L] =] ][] (] (][] [] [ ][]
L = B[] (S]] EEEE L] EE0]
ms [o] [+ ] [/ ][] []
][] =]
CEEIE] WEREED BEEEE

LS EB] E B R] E] f]

L ][] =]

(L[] [=] [=] CIEEIEE HEEEE WEGEIEE]

CICIET B Bl L0 [ fe] [ (][ ][] ]
Ms4

13 14 15 11 12 13 14 15 11 12 13 14 15

E

HOLEE DHHEE DELEE
FEHEDE

Solar Irradiation; D 1,000 W/m’ D 300 W/m”

AW 13 NM3nszaenstiaeudiuresosisslugawaduadending 5X5 AsUnuunisdaafng

Note. Adapted From “Comparative study of enhanced power generation Photovoltaic Array under
partial shading conditions using Magic Square Row Shifting Technique”, by T. Namhormchan, 2021,
EAU Heritage Journal Science and Technology, 15(2), pp. 247-261. Copyright 2021 by Eastern Asia

University.

Vol. 15 No. 3 September-December 2021




A9819HAN13T1809015 15T lugalgaduas
orindnsailaifnistan msdenlsensisdzuuuy
19 9 WARIFINIW 11 Wuin GMPP windu 249.74
adt luyngunuunisidenleaendisd daflalndiAes
fuenmdalningsgalugauaivesensisdlugad 250
a6l uaznIw 12 uana P-V Curve vaso15158Tugad
FnBosuuu MS1 nMsTaanusd@nuy SW wuin 9
nMsanusdusUiuuiieitugiuuunisidonles
p15isdunnanadslaiinfigngeaaunndnetu el
176.38 144.471 125.019 Uay 123.035 Insnuady
dwFunsidenlosensisdguiuu TCT SP BL wag HC

AIUAIAY

NAN15798

HANNITIRRIMANTIOUEYDIS S lUnRad
Lawo1iing 9nguuuunTBenlesensisduuy SP BL
HC wag TCT n1sdaaunsaiuguiuy SW SN Lw LC
wazlaifinsdae (NS) uwagn1sdnisesensisduuy IC
MS1-MS5 LanIfIn151a 2 $3113n5918M15TaLe
Usdmvesesisslugawaduatending 5X5 isUuuy
N150ae91e 9 uansdsnIw 13 uasnisilSeuiieu

maebii199ageanainniswenlesensisdunas
SUBUU NNSULIUIEIULAALSUBUY d1USUNITIN

Y Y
a s

15899158 IC MS1-MS5 WaRRanIn 14 fig 19

Initial Configuration

M 5P
W EL
W HC
WTCT
NS SWW SN LW LM
A 14 M5iUSeuigy GMPP ve3e15i58lugadniiesiuy IC
M51-Reconfiguration
200.00
250.00
L 15000
Co W EL
=
“ 100.00 B HC
50.00 WTCT
ooo
NS SWW SN LW LM

A 15 N1sTeuLiisy GMPP 999815158lugadniseeiuy MST

o

, NFEFIVINTUM IS BaLiisuede
U 15 atu? 3 Uszduiou Aueneu-suau 2564 < < B
i g atuinermansuazinalulad




M52-Reconfiguration
M sp
HEL
B HC
BTCT
M5 SW S5M LW LM
AN 16 M3LUIeULTigy GMPP v83815is8lugadniiesuuy MS2
M53-Reconfiguration
M sp
HEL
B HC
BTCT
M5 SW S5M LW LM
AN 17 MsiUSeuliigy GMPP va3e15isdlugadniiesuuu MS3
M5S4-Reconfiguration
M sp
HEL
B HC
BTCT
M5 SW S5M LW LM

AN 18 MsiUSeuigy GMPP vada75isdlugainisasiuy MSa

FAUNERITASE JOUTAC /61 15 No. 3 September-December 2021

Science and Technology




200.00 MS5-Reconfiguration

250.00

200.00
g WP
o 150.00
[
3 mEL
© 100.00 o

50.00 e
0.00
M SW oM LW LN

AN 19 N1sTEULTIBY GMPP 9099715158lunadnise iUy MS5

n15aAUsI8Na

nsidenlosenfisdfiunnsnaiu leun S BL
HC wae TCT msdniFesensisdlugadiunnsnariu liun
IC MS1 - MS5 meldeulunstansuuuuiiunnsaiu
16uA NS SW SN LW waig SN flgaumnfivesluganail 25
psmwailoa JeldAnwuarinsginalanisdnaes
U MATLAB/Simulink Wu31 desasan1snfinasnig
Iwivesorfisdlugawaduasending iwu mdsluliig
g9an (GMPP) wsssiulifinfigardsliiingsan (v,
nszualwilrfigaidalafingean (,,,) Adslwi
geyide (PL) wardnsndinanssousveselsise (%PR)
Tngmnsfimedarignianlifiosuduanssnus
voor9isdlugaisaduasending Jaazusziiuain
GMPP uas %PR figsiiganie PL idflanluusiaznis
Weulssendisduazguuuunmstaadananslunss 2
A70819 WU (1) M3TaTeanuy IC N13UeIkUY
SN sUuuunisidenlesensisdfiafian fe TCT 4
GMPP 188.71 W PR 75.48% PL 61.29 W uagguiuu
nsiiiesloseniisdiiugfian Ao SP 7 GMPP 181.42 W
PR 7257% PL 68.58 W ¥isii n1sifosleauuy SP ds
NANTEMUINMTTRIMUY SN Faflnnstiaandiuou
3 U072 wanlusuisguuusugievetensisd ta
wnnmsidesleauy TCT desannisdeslosuuy
sp laifinsideuseduseninsneduvesendised
dawalil 2 peduddsnanilidmanasiias uaz

o A

| U 15 atu? 3 Uszduiou Aueneu-suau 2564

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

(2) M353AEEIRUY IC MUY LW 3URUUNIS
Joulgsensisdfiffian Ae SP 7 GMPP 106.19 W
PR 42.48% PL 143.81 W uazgUuuunsifeules
9151567ueiian Ao TCT 71 GMPP 101.81 W PR 40.72%
PL 148.19 W i) matdenToauuu TCT danansynuann
mMsTaauuy LW sdimstanieudiuiiuiivesensiss
lnglndaduIu 3 a3 3 anludUegNA1NA Y
299919158 Idunniinisidenleawuu SP wilesain
nsWeuleanuu SP lfinms@eudefusesninanedul
Yot disddaalil 3 peduudlifinstanidman
:.;NmfwLﬁaLU%'EJ‘ULﬁauﬁumiv‘ﬁaaﬂauwu TCT 1A
Megeteduaznudt Masliigadevetansisy
Im;aL%aa‘LLaamﬁm‘ima’tﬁﬁaulﬂmsﬂ’qmmaa’au
T %’Tuagiﬁugmwumsﬁqm N39AL3U9915L58 LAy
sunuunsienlosensisdlugawaduaseniing Fald
NalULAEIAU De Souza Lima, Moreira, Laurindo
Maitelli and Barros (2019) wag Bonthagorla and
Mikkili (2020)

d5UNan133d8

msiisuisuanssausveansioulesensiss
4 sULUU MNMSTRSede5isluga 6 N3l uazns
YI91U19d7U 5 A5l 591 30 ASEl AIR1TI9 2 WU
(1) 41 8 el GMPP witusis 4 sUkuUMIFenle
Tne 6 910 8 nsdlikdunsdiflsifinistasvasia 6 3




wuun1siaEes wazdn 2 nsdidunisdnBeanuu IC
FFUuUUMITRNUUU SW iag LN (2) maidesleauuy
TCT 11 GMPP gefigmiilorusulfisuriuguuuudu
fl4 21 nsdl uae (3) DiftwsnsdhforfinnsFeslouuy
S T¥iAn GMPP gafigaiilerFouifisuiuguuuudulu
yauziinsiouloanuy BL uay HC lailsien GMPP g4
fanilerssuiisuiugunuudvlunsdii@nwiuiou
Wiy

nsdniFeaesisdlugalasliinadanisidou
uevouLAnaua e 5 sULUU (MS1-MS5) sauriy
nsiWenlosensisduuy TCT 1sd1 GMPP gsfianiile
Wivuisuiunadenlesendisdsuuuuduluynguuuy
1309019 (SW SN LW LN) Aniludesaz 100
¥94 4 ndigUuuunsdaanfidiasn GMPP luusay
JULUUNISIATEIR5LTE Uagn133nTedeIsisdiuy
IC SwAumsdenlesorsisduuy TCT e GMPP
gefigailesSouiiuiunisidienlosensisdsuuuudu
luguuuumsUaaunediuiuy SN Lieansalife?
windu Aoududosay 25 101 4 n3flgUiuuNIsUIN
1809911 GMPP

M1319 3

dlefansanmsdnZesesistuun IC MS1-MS5
nsdenlesendisduuu TCT aelddeulanisvan
UN9EI W 5 JULUU "Ud1 GMPP filgannissnaes
FONARDINUNISNARDUT39VBS Namhormchan (2021)
warN3InEesenssduuu MS Weslgsansisduuu TCT
PwanidgayidsvesesisdislowIeuiivuiunsdn
1S89UUY IC @onAaesiU De Souza Lima, Moreira,
Laurindo Maitelli and Barros (2019) wagn1s
W38 ULTUANSTOUL V0981550 aaLaID17ingan
ﬂwsL%amIaaaﬂﬁLia‘iuLLsiasgﬂLLuumif{’]’m'%qu@jaﬁ
wananstuaielddeulanistasuisdluninsy
WU mMsdenlesesissuuy TCT Frvansdsli
aydevieriuidmdnldunnninsidenlesensisdly
glJLL‘U‘USu 9 Feaenadosiu Bonthagorla and Mikkili
(2020) wag Raju and Chengaiah (2019) Wil @nsnse
wanssouaryes GMPP ﬁamaamﬂﬁaﬂmaﬁnégﬂ
wuusne 9 diewSeuifisusunis@esleswuy TCT
I§dms1e 3 arnuanisAneiavanunsatldlddy
foyausznounsdnauladensuuuumsifonlosves
p13sglaegnunigaunaly

AIUUAN 19V 18 W TIngegnvInmITidoulearsisdlusduuuneg eiFeusgudy TCT

Shading Topology Sp* BL** HC*** Topology SP* BL** HC***
Configuration Configuration

SW IC 0.00 0.00 0.00 MS3 22.09 41.08 48.57
SN 4.02 3.33 1.91 12.00 21.57 9.23
LW -4.13 -0.88 -1.47 45.83 28.35 29.10
LN 0.00 0.00 0.00 22.09 36.18 36.80
SW MS1 22.09 41.08 43.36 MS4 22.09 55.59 52.15
SN 12.00 16.24 24.06 12.00 26.96 21.29
LW 45.83 21.72 26.34 45.83 29.47 27.14
LN 22.09 36.18 36.80 22.09 36.18 36.80
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Shading Topology SP* BL** HC*** Topology SP* BL** HC***
Configuration Configuration
SW MS2 22.09 45.23 46.69 MS5 22.09 55.59 41.03
SN 12.00 19.26 18.19 12.00 18.56 19.29
LW 45.83 27.09 32.02 45.83 27.62 28.34
LN 22.09 36.18 36.80 22.09 36.18 36.80
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Note: SP* = S—PX 100 BL** = Tx 100 HC*** = T x 100
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Abstract

Cancer patients have a high risk of energy and protein deficiencies. Eggs are known as a high protein

source that can improve health benefits for humans. This descriptive study aimed to develop four
high protein formulae of Tab Tim Krob from steamed egg white instead of water chestnuts for cancer
patients with different types of syrup (coconut milk, cereal cream, cow milk, and soy milk formula).
The nutritional composition was determined. The calorie contents of coconut milk, cereal cream,
milk, and soy milk formula was 233.9, 222.6, 186.7, and 195.2 kcal respectively, which were less than
those of the original one. All formulae contained more protein (4.8-5.8 ¢) than the traditional one
(0.99) which could benefit cancer patients. The sensory evaluation was conducted. The appearance,
color, odor, taste, texture and overall satisfaction was tested by 30 nutritionist volunteers. There
were no significant differences in appearance, color, texture, and overall satisfaction for all formulae.
Cereal cream and soy milk formulae achieved a lower odor score than the others, while only soy milk
formula had the lowest taste score. The high protein Tab Tim Krob that developed from egg white

from all formulae are acceptable and could improve cancer patients’ health conditions.

Keywords: egg white, Tab Tim Krob, cancer patients
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Introduction

Cancer is a dangerous disease that normal
cells were stimulated to malignant tumors and any
cells of the body can be affected. Cancer is the
second cause of death worldwide, approximately
70% of deaths from all cancers occur in low and
middle-income countries (Arends et al., 2016;
World Health Organization, 2020). Cancer cases
in ASEAN are spreading rapidly with aging and
changing in lifestyles. Breast cancer was the highest
incidence among woman (Ferlay et al., 2015;
Virani et al., 2017). The most three common
cancers among men were lung, liver, and colorectal
cancers. (Kimman, Norman, Jan, Kingston &
Woodward, 2012). In Thailand, the pattern diversity
of cancer differs between urban and rural areas.
Demographic changes affect the trends in all-cancer
incidence rates, that is expected to rise over the
next 20 years (Sangrajrang, Laversanne, Bausom,
Mery & Bray, 2020). Cancer patients have a high risk

for energy and protein deficiencies. Good nutrition

can improve skeletal muscle, immune system, and
respond to chemical treatment (Donohoe, Ryan
& Reynold, 2011). Muscle protein depletion is a
prominent point of cancer. Studies found that
cancer patients loss skeletal muscle which is the
main cause of malnutrition that predicts high risk
of physical impairment, operative complications,
and mortality (Baracos & Kazemi-Bajestani, 2013;
Martin et al., 2013; Arends et al., 2016). In general,
most of the hospital snacks are milk, fruits or
desserts, which must be adjusted to be healthy
food, such as reducing sugar, increasing nutrients
or high protein for improve patients during the
radiotherapy or chemotherapy. Eggs are known
as high protein food source that improve health
benefits for human. Eggs contain excellent nutrients
for embryo developing, antioxidant, antimicrobial,
immunomodulatory activities and anticancer
(Huang et al., 2012; Kim et al., 2012; Lee et al,,
2017; Mahanta et al., 2015). Egg white is rich in

proteins (ovalbumin (54%), ovotransferrin (12%),
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ovomucin (3.5%), ovomucoid (11%), lysozyme
(3.4%), 1gY, and phosvitin) with a specific focus
on anticancer (Lee & Paik, 2019). The hospital has
developed a multi-choice menu of egg white for
cancer patients such as boiled egg white, poached
ege white, Larb ege white, Stir fried basil, and
egg white. Variety menu of egg white should be
provided on food for cancer patients in order
to reduce undernutrition (lyakeaw & Lowirakorn,
2015). Tab Tim Krob is a Thai dessert made from
water chestnuts which can be eaten in any season,
but most popular in summer. The flavours include
sweet, cool, delicious, and refreshing. Its special
feature is bright red ruby beads or beautiful pink
ruby beads (Dholvitayakhun & Pumpho, 2018).
It is a Thai dessert that has been consumed for
a long time and can also be developed into a
more nutritious dessert. There are plenty of main
dishes from egg white that being developed in
the hospital for cancer patients, while little is it
found in dessert. The cancer patients had attitude
strongly agree (80%) toward hospital diet which
made from egg white (lyakeaw & Lowirakorn, 2015).
As a result, it is quite challenging to develop
alternative milk in substitution of coconut milk
as healthy desserts. (Kusump, Maneesilasun &
Wonganutthara, 2011; Charoenphun, Kiawvijit &
Deeharing, 2018). Therefore, the researcher aimed
to develop high protein formulae and healthier

syrup formulae.

Objectives

To develop 4 formulae of high-protein

Tab Tim Krob from egg white.

To assess the sensory evaluation and
nutritional composition of high-protein Tab Tim

Krob from egg whites by using different syrup.
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Research Methodology

Tab Tim Krob was a kind of the original
Thai-style dessert that Thai people had often
consume (30%) (Kulkalyuenyong, 2018). Traditional
recipe of Tab Tim Krob consisted of water chestnuts
60 g, tapioca flour 10 g, food colour (pink), white
cane sugar 100 ¢, coconut milk 5 g, water 100 g,
pandan leaves 1-2 leaves, and small ice cubes
(Chitralada Technology Institute, 2021).

The recipe was modified to have more
protein by using egg whites instead of water
chestnuts. The steamed egg white technique also
made it soft and easy to eat that was suitable for
all ages. The cooking method of Tab Tim Krob is;
(1) steamed egg white and cut into small cubes,
(2) mix the steamed egg white with tapioca flour
and flavoured syrup, (3) shake off any excess flour,
(4) boil in boiling water 1 minute and drop in cold
water, (5) add alternative syrup instead of concentrated
coconut milk, (6) add salt and sugar. Moreover,
Tab Tim Krob with different formulae of syrup:
coconut milk, cereal cream, cow milk, and soy milk
were evaluated. All of 4 formulae were analysed for
the energy and nutrient components (energy,
carbohydrate, sodium, protein, and fat) by
INMUCAL V.4.0 (Institute of Nutrition, Mahidol
university, 2018). In addition, all 4 formulae were
tested and evaluated by thirty nutritionists and
staff of nutrition at Pathumthani Hospital. The
sensory evaluation was tested by using 9-point
hedonic scale. The scale comprises of nine verbal
categories ranging from ‘dislike extremely=1" to
‘like extremely=9’ (Lawless & Heymann, 2010;
Wichchukita & Mahony, 2015). The One-way ANOVA
was used to compare significant different between
formulae. Results were considered statistically

significant at P<.05.




There were 4 formulae of Tab Tim Krob
with different syrups: coconut milk, cereal cream,
cow milk, and soy milk. All of the 4 formulae
consisted of egg white 45 ¢, tapioca flour 30 g,
flavoured syrup 15 ¢, salt 0.1 g, and sugar 3 g.
The ingredients of 4 formulae per serving were

shown in Table 1

Results
Energy and nutritional compositions

The coconut milk, cereal cream, cow milk,

and soy milk formulae contained 233.9, 222.6,

Table 1

Ingredients of four formulae

186.7, and 195.2 kcal of energy, respectively,
which were less than the original formula. Cow
milk formula had lower energy than the others.
Similarly, sodium levels of all 4 formulae were
also halved than the original formula. All formulae
had higher protein content (4.8-5.8 g) than the
original one (0.9 g), which presenting benefit to
cancer patients. The carbohydrate content was
approximately the same in all 4 formulae which
less than the traditional formula. Moreover, Cow
milk formular had the least in fat content when
compare with the others. Data was shown in

Figure 1.

Ingredients per 1 serving

Ingredients Coconut milk  Cereal cream Cow milk Soy milk
(9) (9) (9) (9)
Egg white a5 a5 45 45
Tapioca flour 30 30 30 30
Flavoured syrup 15 15 15 15
Salt 0.1 0.1 0.1 0.1
Sugar 3 3 3 3
Coconut milk 30 0 0 0
Cereal cream 0 30 0 0
Cow milk 0 0 30 0
Soy milk 0 0 0 30
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Figure 1 Energy and nutrients of all 4 formulae compared to the traditional formula

Sensory evaluation odor less than the others. Similarly, lower score
The developed formulae were tested by was found in taste of soy milk as compared to

30 nutritionist volunteers. The sensory evaluation other formulae. The data of sensory evaluation

consisted of appearance, colour, odor, flavor, taste, was shown in Table 2.
and overall satisfaction by using 9-point hedonic
scale. All formulae were no significant difference
in appearance, colour, texture and overall satisfaction
among the 4 formulae (p>0.05). However, the

cereal cream and soy milk formula, had scores in
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Table 2

Sensory evaluation of 4 formulae (n=30)

Sensory scores

Formula Appearance Colour Odor Taste Texture Overall
satisfaction
Coconut milk 7.5+1.9° 7.7+1.1° 7.2+1.6° 6.9+1.6° 6.7+1.7° 7.4+2.0°
Cereal cream  7.6+1.6° 6.7+1.5° 5.3+2.2° 5.8+2.0° 5.7+2.0° 6.0+2.1°
Cow milk 7.8+1.5° 7.3+1.1° 6.1+1.4° 6.6+1.6° 6.9+1.4° 6.8+1.2°
Soy milk 7.4+1.3° 6.4+1.8° 5.1+2.0° 4.9+2.4° 6.1+1.8° 5.8+1.7°

mean+SD, ““ means within each column indicate significant differences (p<.05) using Duncan’s

multiple range test

Discussion and Suggestion

The present study of the nutritional value
of Tab Tim Krob with high protein from egg whites
in 4 formulae compared to the conventional
formula found that the modified recipes had
higher protein content and lower of calories,
carbohydrates, and sodium content than the
conventional formula. Most number of cancer
patients had an anorexia and protein breakdown.
Therefore, the cancer patients need an excellent
nutritional diet, especially high protein foods,
which increased protein requirements 1-1.5 g/kg
BW/d (Bruera & Sweeney, 2000; Tisdale, 2003;
Donohoe, Ryan, Reynold, 2011). Moreover, The
different of protein content in each formula was
a result of different syrup choices which were a
commercial product and can be purchased easily.

By the nutritional evaluation, it was found
that all 4 high protein Tab Tim Krob formulae had
a good of nutritional values (high protein) which
could be also an alternative choice for people
who are health concern. For the soy milk formula,
which had the lowest of odor sensory score, this

might be due to the bad smell of the soybeans

and, as a result, the taste perception scores also
decreased. This is in consistent with previous
research, which was found that the satisfaction
assessment of Tub Tim Krob (Dusit Thani formula)
from 30 instructors, staff and students at Dusit
Thani College had satisfaction scores: 4.73+0.52
(Ragmai et al., 2019). In Mock Pomegranate Seeds
Dessert (Tab Tim Grob) Production using Frozen
Reverse Spherification Technique product was
accepted in a range of like moderately level
in color, shape and overall likeness of product
(Dholvitayakhun & Pumpho, 2018). In recent study
indicated that the modification of Thai desserts
to be suitable for health was limited especially
Thai desserts with coconut milk as an ingredient
in large quantities. However, volunteers accepted
these three desserts; Kanom Krok (4.03+0.99),
Kanom Tuay (3.96+1.07), and Kluay Buach She
(4.16+0.69) (Singhato, Booranasuksakul, Daroonpunt
& Rueangsri, 2019).

However, the satisfaction of all 4 formulae
was not significant difference in our results. Analysis
showed that all four formulae were acceptable

and could be an alternative dessert for cancer
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patients which can be another option to help In the future, we suggest to test the significant
the recovery and increase protein intake as well. difference between Tab Tim Krob that made from
These Tab Tim Krob formulae can be supplement  water chestnut and egg white. It is possible to

meal for cancer patients who anorexia nervosa. test these 4 formulae in the cancer patients.
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Abstract

The objective of this research study was (1) to create a spatial database of halal factory: a case study
of Hat Yai District, Songkhla Province and (2) to develop a database system of halal factory: a case
study of Hat Yai District, Songkhla Province. The results of the study showed that Songkhla Province
has halal factories. All 27 places are divided into 14 halal factories in Hat Yai Subdistrict, 3 in Kho
Hong Subdistrict, 3 Khuan Lang Subdistrict, 1 Nam Noi Subdistrict, 1 Khlong Utapao Subdistrict, and
1 Ban Phru Subdistrict. From the system development of the halal factories using PHP program and
MySQL database, the map creation used Google Map APl mainly for program development and system
development in the form of web application. The advantages of the developed system are: (1) can
collect data, messages, and user’ coordinates, (2) can display the users’ position and the halal factory
coordinates, and (3) This system can search for the places’ position and the halal factory coordinates
in Hat Yai District Songkhla province. The findings showed that the overall performance of

web application was at a good level (X=4.20, SD=0.54), and the satisfaction of users was at a good

level (X=4.39, SD=0.59).

Keywords: system development, spatial database, Halal factory
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Context Diagram @@ WHUNNNTEUATDYATZAUULAR
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e doyauHuR oy

A 4 uruINANNFUTUSTEVINedaYa (Entity Relationship Model--ERM)
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Abstract

According to the Department of International Trade Promotion, Germans prefer to consume bananas
blossom instead of meat. They suggested Thai exporters increase their export options. Pathum Thani
Province has grown a lot of Hom Thong bananas. Consequently, there is a lot of leftover Hom Thong
bananas blossom. The objectives were to study a suitable formula for the evolution of vegan tofu
meatballs mixed with banana flowers and investigate the dietary fiber content and the consumer
acceptance of the product. This research uses raw materials of Hom Thong bananas blossom from
One Banana Company Limited and banana plantation area in Pathum Thani Province. The sensory
quality assessment that tested the suitable ratios of Hom Thong banana blossom was evaluated by
50 non-trained assessors with the 9 Point Hedonic Scaling method. The study of the consumer
acceptance of the product was evaluated by 100 general people from the Rajamangala University of
Technology Thanyaburi and nearby areas. The results showed that the evaluators accepted vegan tofu
meatballs mixed with bananas blossom at a ratio of 50:50. The total dietary fiber content was 3.34%
(wet basis), and the evaluation of acceptance by the 100-general people to vegan tofu meatballs mixed
with bananas blossom (50:50), which the sensory quality assessment found that the mean overall
acceptance score was moderate (6.69). This research could be applied to other types of banana blossom.

There can help reduce the amount of waste and can increase the value of banana blossom.

Keywords: banana blossom, Hom Thong Banana, vegan meatballs, tofu
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Abstract

This research of cross-sectional study aimed to evaluate the knowledge and behavior on sugar-sweetened
beverage consumption in students of Valaya Alongkorn Rajabhat University under the royal patronage,
Pathumthani province, Thailand. A set of 50 questionnaires consisting of personal information, knowledge
and behavior of sugar-sweetened beverage consumption were distributed. The participants were
35 male (70%) and 15 females (30%). The majority of the participant age ranged from 17-20 years
(54%) and were within the normal weight range (60%). The results showed that most participants
knew good to an excellent level. The frequency of sugar-sweetened beverage intake was 1-2 times
per week, and the preferred beverages were yoghurt drink 28 people (56%), bubble milk tea or tea
22 people (44%) and carbonated beverage 21 people (42%). Many subjects consumed fruits and vegetable
juice 20 people and flavored milk 22 people at the frequency of 3-4 times a week (40% and
44% respectively). However, most university students did not drink coffee and energy drinks. The
results indicated that most of the students had an excellent level of knowledge yet still consumed

high sugar drinks. Therefore, students’ awareness should be raised to achieve sustainable behavior.

Keywords: knowledge, behaviour, sugar sweetened beverage consumption
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Introduction asthma (Park, Ayala, Sharkey & Blanck, 2019). This

is especially of concern as beverage advertisement

Sugar sweetened beverages include

drinks with added sugar such as soda, fruit drinks usually targets young adults and teens to market

and energy drinks (Bleich & Vercammen, 2018). soft drinks, sports drinks and energy drinks. A study

The WHO recommended that total added sugar showed that adolescents and young adults consume

. ) more sugar-sweetened beverages than other
consumption for adults and children must be 8 8

not more than 5% of total daily energy intake groups of individuals (Wang, Bleich & Gortmaker,

or around six teaspoons of table sugar (World 2008). Moreover, previous studies have shown that
Health Organization (WHO), 2014). Consuming

sugar sweetened beverages has showed negative

the rate of consumption of sugar-sweetened
beverages is increasing among the general

health effects associated with metabolic disease, population, most especially among young adults

diabetes, cardiovascular disease, heart disease and in developing and developed countries (Malik,

h Hu, 2 . -
nonalcoholic fatty liver disease (Narain, Kwok & Schulze & Hu, 2006). Sugar-sweetened beverages

Mama, 2016; Rippe, 2013). The frequency the consumption is independently associated with

. ight gain in the Thai student uni ity. R h
consumption of sugar sweetened beverages of Wesht gain in the Thar student University. Researc

) . . . and health promotion in Thailand and other
once or more times per day is associated with

. e ios <h ‘
adverse health consequences in adults including economically transitioning countries should focus

ino thei N : ioh
obesity, type 2 diabetes, cardiovascular disease, on reducing their contribution to population weight

dental caries, hypertension, dyslipidemia and gain and to diet-related chronic diseases. Due to

higher frequency of sugar sweetened beverages
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consumption in 2005 was significantly associated
with greater weight gain between 2005 and 2009
in all age groups and in both sexes; persons who
consumed sugar sweetened beverages at least
once a day in 2005 gained 0.5 kg more than those
who consumed sugar sweetened beverages less
than once a month (Lim et al., 2014). Considering
the role of the health education, the student
should be known sugar consumption. Thus, some
student must receive inadequate education in
diet and nutrition. Previous study reported sugar-
sweetened beverages consumption behavior in
students of Valaya Alongkorn Rajabhat university
under the royal patronage, Pathumthani province,
Thailand in bad score of behavior and they need
to improvement behavior (Mingmai, 2016).
However, the levels of nutrition knowledge of
sugar-sweetened beverages consumption behaviour
in students have not been determined. At present,
no study in Valaya Alongkorn Rajabhat University
has assessed the knowledge and behaviour on

sugar-sweetened beverage consumption.

Therefore, the research aimed to study
the knowledge and behavior on sugar-sweetened
beverages consumption in 50 students of Valaya
Alongkorn Rajabhat university under the royal

patronage, Pathumthani province, Thailand.

Objective

To study the knowledge and behaviour
on sugar-sweetened beverage consumptions in 50
students of Valaya Alongkorn Rajabhat university
under the royal patronage, Pathumthani province,
Thailand.

, NIANTIVINTUATINE DA W Te
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Literature Review

Adolescence is a nutritionally vulnerable
time period. Poor eating habits formed during
adolescence can lead to obesity and diet-related
diseases in later years. In addition, the high incidence
of dieting behaviors can contribute to nutritional
inadequacies and to the development of eating
disorders (Luce & Motil, 2020). Previous study
found Student University consumed tea coffee
and soft drinks 1-3 times/week (64.1%). The students
increase drank sugar sweetened beverage most
student may be addicted to the sweet taste,
resulting in the consumption of sugary drinks.

(Phoowachinnapong et al, 2017)

Conceptual frame work

Conceptual frame work of this study was
to evaluate the knowledge and behaviour on
sugar-sweetened beverage consumption in students.
Independent variable included gender and
weight status and Dependent variable included
knowledge and behaviour on sugar-sweetened

beverage consumption.

Methodology

This research was a cross-sectional study
using a questionnaire survey. The sample group
of this research was students of Valaya Alongkorn
Rajabhat university under the royal patronage,
Pathumthani province, Thailand. The 50 participants
were selected using purposive sampling from
student, who attended food and nutrition
counseling event by the department of nutrition
and dietetics, faculty of science and technology
from Valaya Alongkorn Rajabhat University under

the Royal Patronage Pathumthani Province. The




questionnaire was divided into 3 parts. The first
part, personal information, consisted of gender,
age, weight status classified by BMI for Asian
population (World Health Organization (WHO),
2004). and physical activity consist of exercise
(3-4 time a week) and Non exercise (never or less
than once a week). The second part, knowledge
level of sugar-sweetened beverage consumption,
consisted of 10 questions with answers to either
“Yes” or “No”. The questions based on nutrition
knowledge of excessive sugar intake by Department
of disease control Ministry of Public Health Thailand
(Department of disease control Ministry of Public
Health Thailand, 2011). Scoring of the correct
and incorrect answers was given 1 and 0 points,
respectively. The criteria of judgment were divided

into 5 levels as follow:

80.01%-100.00% is the highest

knowledge level (excellent)

60.01%-80.00% is a high

knowledge level (good)

40.01%-60.00% is a moderate

knowledge level (average)

20.01%-40.00% is a low

knowledge level (fair)

00.00%-20.00% is the lowest

knowledge level (need improvement)

The third part, the behaviour of sugar-sweetened
beverage consumption following on dietary assessment
method as food frequency. The questions consisted of

a 8 item checklist adapted from the beverage intake

questionnaire (BEVQ) (Hedrick, et al, 2010). The
questions were adjusted to type of sugar-sweetened
beverage that mostly consumed by Thai students
university. The frequency 4 levels were used including
never, 1-2 time a week, 3-4 times a week and over
5 time a week. We created 3 part of questionnaire

an online questionnaire.

The questionnaire online were clarified
language before distributed for participant who
attended food and nutrition counseling event and
they be willing to answer for the questionnaire

before data collection.

Complete data collection was achieved
from 50 questionnaires. All data were analyzed
using descriptive statistics consisting of frequency

and percentage.

Result

The general information of 50 university
student is shown in Table 1. The results showed
that most of the participants were male (70%).
The age ranged from 17-20 years for 54% of the
total population. Most of the participants (60%)
were within the normal weight range, followed
by underweight (24%), overweight (6%), obesity
class 1 (6%) and obesity (4%). The physical activity

of most participants was non-exercise (58 %).
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Table 1

Personal information (N=50)

Personal Information

N (% of all subjects)

Gender
Male
Female

Age
17-20
21-25

Weight Status
Underweight
Normal weight
Overweight
Obesity
Obesity Class 1

Physical Activity
Exercise

Non Exercise

35 (70)
15 (30)

27 (54)
23 (46)

12 (24)
30 (60)
3 (6)
2 (4)
3 (6)

21 (42)
29 (58)

The knowledge levels of sugar-sweetened
beverage consumption are shown in Table 2. The
results showed that most participants’ knowledge
was at the excellent level, 98% knew that sugary
drink is linked to higher risk of poor health, 96%
knew that sugar-sweetened beverages intake
caused diabetes, 92% knew that drinking
sugar-sweetened beverages is associated with
obesity and 86% knew that replacement of
sugar-sweetened beverages with water decrease
the risk of diabetes. At the good knowledge level,
80% knew that more than 6 teaspoons of sugar is
added to sugar-sweetened beverages, 78% knew

about exercise reduces blood glucose, 76% knew

NIANTIVINTUATINE DA W Te
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that sugar is carbohydrates and source of energy
and 62% knew that sugar-sweetened beverages
accelerate cell aging. Moreover, two questions
scored average knowledge level, which were
maximum sugar intake of 6 teaspoons per day

(50%) and fructose intake increases satiety (44%).




Table 2

Knowledge levels of sugar-sweetened beverage consumption (N=50)

Knowledge of sugar-sweetened beverage consumption Correct Incorrect Knowledge
N (%) (N %) level

1. Drinking sugar-sweetened beverages is associated 46 4 Excellent

obesity. (92) )

2. WHO recommends a maximum of sugar intake 6 25 25 Average

teaspoons per day. (50) (50)

3. Additional serving per day of sugary drink is linked 49 1 Excellent

with higher risk of unhealthy. (98) )

4. Sugar is carbohydrates and source of energy. 38 12 Good
(76) (24)

5. Replacement of sugar-sweetened beverages with 43 7 Excellent

water decrease risk of diabetes. (86) (14)

6. Sugar-sweetened beverages inhibit cell aging 31 19 Good
(62) (38)

7. sugar-sweetened beverages were added sugar over 40 10 Good

6 teaspoons 80) (20)

8. Effects of exercise reduce blood ¢lucose levels. 39 11 Good
(78) (22)

9. Fructose intake increase satiety 22 28 Average
(44) (56)

10. Sugar-sweetened beverages intake caused diabetes 48 2 Excellent
(96) (4)

The frequency of sugar-sweetened beverage
intake is shown in Table 3. Most participants drank
carbonated beverage (21 people), yogurt drink (28
people) and bubble milk tea or tea (22 people),
1-2 times per week. Many university students

consumed fruit and vegetable juice (20 people)

as well as flavored milk (22 people) about 3-4
times a week. However, most participants did not

drink coffee and energy drinks
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Table 3

Frequency of sugar-sweetened beverage intake per week (N=50)

Type of sugar-sweetened beverage Frequency of sugar-sweetened beverage intake (times per week)

Over 5 3-4 1-2 Never

N (%) N (%) N (%) N (%)
1. Carbonated beverage 10 (20) 14 (28) 21 (42) 5(10)
2. Yogurt drink 4 (8) 12 (24) 28 (56) 6 (12)
3. Bubble milk tea or tea 8 (16) 17 (34) 22 (44) 3 (6)
4. Coffee 3 (6) 3 (6) 21 (42) 23 (46)
6. Energy drink 3 (6) 7(14) 14 (28) 26 (52)
7. Fruits and vegetables juice 4(8) 20 (40) 19 (38) 7(14)
8. Flavoured milk 10 (20) 22 (44) 16 (32) 2 (4)

Discussions

Most participants were male (70%) and the
age ranged from 17 to 20 years old. That assume as
sugar sweetened beverage consumption in male
more than female. Consistent with the study from
Gadah, et al, 2013 which reported that female
had sweetened beverage consumption lower
than male due to female were dietary restraint

better than male.

The weight status of most subjects was of
normal weight. This result was possibly because
the participants were university students who
have gained knowledge of consumption from
various channel. Online social media accession
in Generation Y’s (aged 17-36 year old) has correlated
with health literacy, interaction, decision making,
changing behavior, applying and sharing of information
(Putthisai, & Sasithanakornkae, 2019).

Most of the knowledge was excellent
apart from the two questions that scored aver-
age including the maximum sugar intake of 6

teaspoons per day and fructose intake increases

NIANTIVINTUATINE DA W Te
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satiety. Consistent with the study from Vichayanrat,
Amornsuradech and Karawekpanyawong (2020)
studied consumption of sugar-sweetened beverages
and knowledge among dental students. Although
dentist is one of the professionals who can advise
the patient directly about sugar consumption but
they found the topics that dental students knew
the least were daily sugar intake recommended
by the World Health Organization (WHO) and the
amount of sugar calculation compared to WHO
recommended guideline. More over individuals
should be educated about health risks food
products and should be more informed about
foods containing HFCS (Tas, 2020).

Most of student never consumed coffee
(46%) and energy drink (52%). The prevalence
of sugar-sweetened beverages consumption of
Public University in Malaysia found coffee and
energy drink intake were 31.9 % and 87.5% at the
frequency of no sugar-sweetened beverages intake
per day (Ahmad et al, 2019). Moreover we found
many subjects consumed fruits and vegetables

juice 20 people (40%) as well as flavoured milk




22 people (44%) at the frequency of 3-4 times a
week. Although fruit is an important of diet, many
have come to consider fruit juice in the same
category as sugar-sweetened beverages, such as
soda, and become concerned about the role of
the natural sugars in fruit juice in increasing the risk
and severity of obesity. However 100% fruit juice
(considered a part of total fruit servings) and its
replacement with whole fruits equivalents
associated with better diet quality and higher
nutrient intake (Agarwal, Fulgoni & Welland , 2019).

Conclusion

Althousgh the study found results indicated
that most of the students had an excellent level
of knowledge of sugar-sweetened beverage
consumption and yet still consume high sugar
drinks. Therefore, students’ awareness should

be raised to achieve a sustainable behaviour.

<

Recommendation

We recommmend that these pieces knowledge
should be emphasized in a classroom so students
become more aware of the risk of sugar consumption.
Moreover, university students should also learn
that consuming fructose destroys the liver’s system
and suppresses the Leptin hormone, causing
overeating (Facey, Dilworth &Irving, 2017). Moreover,
consuming sugar-sweetened beverage 3-4 times
per week or more may result in abdominal obesity
(Anari, Amani & Veissi, 2017). Most of student had
preference of fruit and vegetables juice intake so
they should be select juice from 100% fruit juice

(considered a part of total fruit servings) for heaths.

The limitation of this study was small
sample size was not to represent for another

group. We suggest that studied in large population.

&
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Abstract

This quasi-experimental research aimed to investigate the effects of activities to promote nutrition
education by game-based learning in senior elementary school students with over-nutrition. Forty-seven
senior elementary school students with over-nutrition aged 9-12 years old were purposively selected
from Wankru 2502 school for the experimental. The instrument of the study included an experiment
program as game-based learning developed from nutrition assessment, 3A health behavior
and pretest-posttest. Results revealed that after the activity that the student attended games based
on nutrition assessment, most of them were overweight (80.9 %) and over 50% of total subjects
consumed food frequency related over-nutrition such as snacks, sugar-sweetened beverages, and
fast food 3-4 times per week. After nutrition education by game-based learning was provided for the
student, they knew vegetables and fruits as the type of healthy food represented by a game score
that was 8.5 score. In addition, the student separated food items related to weight gain. Before and
after the student joint game-based learning program, they answered the question of food item related
weight gain was 100%. Promoting nutrition education by came-based learning by letting learners act,
participate in discussions, practice skills and communicate increased the learning outcomes, especially

the knowledge for separated food item related weight gain.
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Abstract

This study was experimental research. The objectives were (1) to improve the workstation of rice packing
in a community enterprise, and (2) to increase the productivity of rice packing of senior operators.
The population were two operators. The method used to reduce production waste was the ECRS
principle. The results were as follows: (1) moving a rice packing workstation to locate near sealing
machine resulted in reducing transportation distance of 5.72 meters, and (2) changing from seating
position to standing position and eliminating waiting time resulted in reducing rice packing time of

15.29 seconds per bag or 27.33 %. The conclusions drawn were: (1) improving by moving workstation

reduced transportation distance and (2) using ECRS principle helped increase productivity.

Keywords: workstation improvement, productivity, rice packing

e

e

UNU

o o A ¢ = L U W o a ¢
JringBunitunidunduimisuasteusums
Aad o P a v a P Y] ~
NUYDLAYIAIUNITHANVYIIVOU UL AAT T TAUTTTUN
Weadasiudnegenuiy Jagtudmingsuniidu
I a & o & a A a £
unasAnaAUSuIRENULE 105 war NY15 TIN5
YA A A ~ a & a
AsIuRuUgasiUSInannigaluusswmelng 8nnsdl
ASANASUNNTNERTDUNSEaE19M LD I bR
9 aa A & A o caad o o W
Y1IVRUNLADUNIITITUNAR AN NLTDL L VDRI IR
a ¢ Ao v A = a
gyuns Jymndrdgdnusenisnilsluniainuyns e
wstUNIALNYA SR UssnAlnelonguntu dndiu
PP ' A X
VDITHUNYATED1ENTD1EUINNT 60 THLAUIN
13% Tu¥ 2546 10U 19% Tul 2556 FeganinAnade
vaUsewnalul 2560 91 14% (Chantarat et al., 2019)
e ndudasusumliiuiuaniunisalvesnainnas

£ o

walulagNnazsoaiulglunsiinuse@nsnnnisnan

usnnszUIMIHART B UNESUTIYqvRe
ngaiavRagruuianisludanagiunsnut g
FrunmsvhauiiandludumeunisussydesiuidRnu
Hudaeenuagiinshnuiuudaineiadaasie
nwanueledum alenudndudesnsziunisudn
ielwanunsowdaduldlasnisusuusanssuiunis

719U NFINNITADIRNNTYINIUBALTUADUNITVINIU

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atu? 3 Uszduiou Aueneu-suau 2564

T

Juasudeildlufiundannluaaiuusznounis
(Sangtawan & Jongkol, 2009; Kangsantia et al., 2017,
Arpawasinsuk et al,, 2017) snddeiiaednmmsdans
n3rUILNTUTITmeNLE I a AN Luandle
TudmingiunfiieliiAnnnuannsanenisudedu
fanunsalfidunagnsmanisnaiauazenszeu
1 IveNLEdnNgNsAman e indely

o

AUILEIANISIVY

1. ieUsulseannini5aueIn1TuTey
10 AIYUIUNTAUANY

2. Wik EnN N lUN59UUTIUIveN

v

a wa P v
AIRNENSVISIAG AR
Y Uy q

LLmﬁﬂwqwﬁﬁLﬁm%’m
Toyota Production System
Toyota Production System--TPS WJuids
A5 Toyota Motor Corporation "Ifi’fluammsquL?m
(waste) lnglinguszasdiiiousuUsmdnnmiazanen
4918 FBnsilddendnnisuimsnudainenaans
999 Frederick W. Taylor Lag#ann15ana18nN1THES




dlefinsndnsiuauannues Henry Ford Tnelithwmnelu
nsanaldanglunisndn arldanslunisensuas
N159An13 SauvisdunuLazaildatedu 4 TPS 1w
A RRLANsaRNsgapds NMsanduY Lazn S
Usgansaimnisvineu ludssimeanszolusniisen
#anN13 TPS 11 Lean Manufacturing (Freivalds &
Niebel, 2014)

TPS laduunaugaiuavie Muda eaniu
7 Usznns e (1) nsudsuniiul (2) nsseite
fndunistusold (3) msvudmierndsudeila
$udu (@) msinutuneuildsidunasdrdou
(5) MaLfuagandsnniiuly (6) matedeulmilyl
$8uuae (7) nsfivesdevSovesiifisnyil (Shingo, 1981)

“ann1s ECRS

ECRS o madlaildlunisusudganssuunis
¥l iUsEans A munTudionisanuse e
AUgLUan (Waste) 88n91NN32UIUNNTYIN9Y
wiatlA ECRS Usznausme (1) E (Eliminate 38 N134n)
Ao msmdnusearasiilisndulunssuaumsadiunu
iieansyaznanlunisvinaliduas (2) C (Combine
V3aNN33IY) Al MITIATURBUNSTY Fanns¥inanu
3 guLuUNIMWIA 8y Wisaanaiiu
mmqiyLiJa'ﬁmﬂmssaﬂaas?iwmhaamﬁmulmmu
Tun159191uld (3) R (Rearrange %38 N153ni589lng)
Ao nsdndesddutuneulunsvaundensudu
Hanstravesanu Wanuisasiaulade azaan way
s90E285Tu (@) S (Simplify 1150 m3viliinedu) fo
nsUuUseIEmsvhauliety eanszernatlu
nsvaultiadegriunazanlenaianaindae

Freivalds and Niebel (2014) lgliunannas
Tunsdnaafnuiieanszozmdluniseadoulm Tng
nsdngunsaiflivesliogluiuiviauund (Normal
Working Area) Faituiauunilususuduiiuii
wuaINE"s (Forearm) wdeudilulilnefidamondu

AU

NNINUNIUITIUNTIIU

#dnn1s ECRS lawnanlalunisysuuss
nszUIUMTLazLNYsEAVS AN SRERTluls sy
QAAIMINTTULAZANUUTZNOUNITITAUYLTY HAIIU
Wedld ECRS Tunsifiudszavsamnisuanlulseny
gaamnssulaun

NUITHVDI WYI ANIFINLAYTH LazAIZY)
Eﬁwﬁ (Pattharathadakiat & Sutivong, 2012) ¢
Anwuumsnsuiulanszuiumaiieananily
nsnanesospmiuiilaedsasnan e snEn el
funmsgiu feudnnisduuay ECRS antunadey
WWININSUTUU TS IRE A ENNNTEBNIUUNITNARES
UAZNIINAABUNINADATINAUNSNNITIATIERDIUS
A8UsTaImMAURAlUUAIUANAMAIN HARINNIS
NAFOUATZUIUNT LN YA TaannaATHEL
\3esfude 1 sounsuaNasninliUszm 23.4%
duuma a3wnsn Ineriiuit Tadadand uagaeu winn
(Sriputtha, Kositwat & Kaewdook, 2020) lalginaiia
ECRS lun1sanmnugaUanlun1snssuiumsussang
dnnlonsendnnis ECRS wieannslnanuitlddwiu
9ON9NNTFUIUNS TIuTindefuddeiy was
FaFuslmlifieliiAnanuaunavesaenisuanlg
miammquymmﬁLﬁmmﬂﬂuﬁwmmmﬁu”lﬂuaz
anILEENISINAYBINARAUTIANENNTIIUAIINITIN
FanTesdnslul nansuuugssngitanansnanau
YA 12 A W 9 AL AUAAAIINNTHARLAY
Fuann 729% Hu 92% suiTeves noe UNIATY way
299U mquuﬁ (Chantarasamai & Lasunon, 2017)
WunsiiausuuIn1anisesnuuunelssuuas
UsuugsnssurunnanUsegliuiudeu Tnglivannis
99N 9190s 599Ul sEuuLaguann1s ECRS Tu
nsUsuUInsEUUnaWan Lileannalunisiniauy
narlunsiedeudl uaznatlunisudnsausoyali
UoHa9 NAFINAITIIADIANIUAITAL WU @INITOER
nalumsiulaendsUssinadosas 7 wiean
W 51.90 Hluavde 48.30 Halus wazansvzian
TunsranTinUszanadosas 8 9N 52.60 F3lu4
foyn 1o 48.40 Falaasioyp

EAU HERITAGE JOURNAL

Vol. 15 No. 3 September-December 2021

Science and Technology



wenantauATeiingn ECRs lUldluany
Usgnaunisseauguvulaun 9uideves AasLAde
2uEAvIng Uued aiafad wazafyn Andlns
(Wajanawichakon, Srisawat & Thippo, 2017) 4147338
Fanaladnsumimaiinuseansaiwnseuaunig
wémm%aﬁuauwalﬁumﬁqmumﬂﬁwi’aum A
9UaT¥s1dl ileanveadeiiAina1nnszuIuNTLEN
3dldeenuuutinsnsnisaunazeenuuuisnmsdnces
asnlv wadwslanuin wdsuSulsuinveudoan
a4 3% YOI IIUATAT MUARBLAT HToUTEUI 105
Fu wenanil una AnRIves uidas Insaes
wazsudng Walie (Kittiyankajon, Phothising &
Padpeng, 2019) ldAnwnszuiunsnandeudeLdia
WaEMILUINIIUTUUTIUTEANTAINATLUIUNITHER
foudaiina InenaannsuulsiensinGesny
Tl dmaudilisndueen wasvilionuiivinldie
Julngldndnnis ECRS vilsnagaudailudunou
nsyiieuanas 8.53 Jundl/Aeu wseAnlu 15.68%
nnanfunsunisufulslasaunsofiudigs
n13EARL 120 Ao/ U LazanduUNITNEAIINNIT
FNUTRIUNBUBNTINER 3,600 UIMABLADY HAIIN
ASMUTIUITI N TS INa TR fiudndnns ECR
sannsailvldnassdlunsifinyssansannisuda

[

ASDULUIAANISIVY

1Y

I TANTaUBLIARAIN1IN 1 InaUadelu
N5YNUUTIITIlaRG AU gUnsal I99AU uaLIsnIs

Aaudsdase

Tadelunisvieuussgdn

Aaudsniy

91 WednsUSuUTINIsYiauaIumdann1s ECRS
binailunisyvinnurazseeznnalun1svudeanas
NanbeAaUsEANS AN UL AN

FUNAFIUNTAVY
aunfgiundn: narldlunisinausieis
wuwiunandildlunisihaufeisusulss
auRgiunadon: naniildlunisieudg
Wianldwidunaildlunsiheudigisuiulss

BANIuN13IW
iideiituneunarisnig dail

1. dmandnuuagiuiivihnuussginas
Tulssdguruiidunsddnu pndudunesnisinu
wuudneuluUTLasdunaINsinu $1u3u 21 59U

2. 9ONLUUITMIUTUUT99R1UUTIITIENS
Tngfiansananiiuiiiiauuagduneunisiiau
A9 9 lunszuiunisussytnanslulssdyusy tngld
nann1s ECRS

3. U%Uﬂﬁﬂaﬂ’lﬁ\‘i’mLLaz‘ﬁuﬁﬂ’]iﬁ’N’mLLaﬁ

o
[

FURBUNITVIINIUAN

4. Wigujianuinyinuatalagldisnisi
UFuU3aud7 91nUUIUNAINITMIUTINIL 21 Sou

v =

wazduiindeyanailunisviinuy

5. WiguwWigunanaukasnduuls

nanla

e L0

a

naeu

AU nalun1sinau
Unsal — svarnslumsvudig ‘ Fnsvhaowiusulzud

ULaNTNINUD

aa o

IBATINNIU

AT 1 NSBULUIAAVDINIUINY

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

U 15 atu? 3 Uszduiou Aueneu-suau 2564




Uszyns
Uszrnsluanuideifie fasoraiiujifeu

a

o | =% Ao
1559917 ldge@elidnuan 2 Aululsedyuuy

q

P2 A A a o
wAsaedienlvlunisiae
wsaedanlgluauidedae w1Rn1duan
AAULLIAS NAsaanINdakazn1nedawlng

nsNUIIUTINTRYA

NsAUdaYaaNIMNUTINISINOIWNa LA

naslFulliIs M sdunndumise iU iinuuas
& 1 X Ao =

gunsaleng o luiuivihaulaednsuanssseenia
seninsuuRnusazaunsaling q ludiuvesnisiiiu
IUTNdayanaINM YN uineukasnaTulld
aa o o o = v oA v
Tnsunadua 21 seuuastuiinteyaliiiveld
Tunsiwsgisaly

saanldlunsiinseziidoya
afafldlunsineideyanailunsufds
suisnousarndafuussAeadfdanssaun Idun
Aady wazArdudsauuinasgiu duadanidly
MTAsEiasLaninestoyanafililunsufdn
NuIENINnauUTuUTILasnaIUsuUTIAe t-Test el
91NN130529a0UTayanyln luu19saun1siieu
FutRnuldivinideneanaindians viliam

wansinseanly Fsladndeyaluseudindiieen Liie
ANUgnaedlun1TiATIey Jundeteyadiuiy 21
SRUANSYINNU

HAN15398
n19711911U553 01U TuUTeNuNYinY

anfnuussyinneunsuulsauanitinu
ffURTRN 2 audeieueg il gunsaldldly
N13719UYNTBUUTENBUAIY NEardausTedIIans
\r3esds geussq ammmsvhauaswanddunm 2 ua
fefufinisieuuandlunin 3 Weussgdald 10 g
U FTRNuruiegeinluSuniedaiielauin
03d17 indesdailfiegfilndiandesaniugniidudn
ol fedfumsvhauussgiifanisgyaanmse
ghenednludaniosda uenanidauinnisgayuan

31NN1550ABELHBIINFUURMUAUN 1 vimtiids

a

et U URuANn 2 AvimthnUauingalegly

A A YA wva a = a ala
wiedda (ufiRnuAun 1 Juinnssemssluvaigiiin
Unga anmsdanemuintlurae il ifau guidRem
19 2 AUIN15AAaUlIA A AENISLD DUV ULAY
Wuddlungugaiietniussgdnn Weussqiass

v v & Y o w A o v ~
wiasoddauuukazliua1flUegId1IuTeY
warlursadlunzazisdnlunis vinldinauandn
luseninensussy

o
A a o

AN 2 anwagMsinuneuUTuUTI Uiy

FAUNERITASE JOUTAC /61 15 No. 3 September-December 2021

Science and Technology



| -:I.?ﬁ—-lillﬂ'-—
L
-"f/ 044
0.2
el by
(7 oemrie |||
nrekifad
areserds e
=i
gkl
wirdnget e o kal
1 i I _
sy
1T TR T .
_
I
|

¥ '
A A o

A 3 daiuiinsinauneuUuUgeiuvineu

¥
A Ao v

nsUSudsenuivineunenannis ECRS

A v

#ann1s ECRS Nldlunmsannisasyiand Aail

1) nMsmdanisaudegedludunseda
- 4' vy X A awva
Wieansyezn1y laenisindeudiefiunujifnuves

=

UuRnuns 2 auldeglndiniesda

eXle

2) NSy UFURIUNT 2 Aua1use
= v X 9 =~ @ °
wisulmlihetulaensusuanloundunsinuly
U e v ] A a 3 -
sl duvingu Weiiuanusiasilunisaioulns
A1RILATNITLEDUUIY LAZNITANITANITTOABER Y
N33 WEU IR 2 Awiaundeuiuiiean
narsensy Lol ujiRnuaun 1 inmiiussgly
VP NEYN = o ¥ aa
YN UHUATIUAUN 2 nundauingy

¥ ]
=1 = o

N19911911U553 T ma U Tul seuivineu
Uszihudl 1 n15anszenig

Waindeugenumu iRnuvesu iR
2 aulveglndinIasdarilviansvesnsld 5.72 wns

Uszihud 2 n1susuannieuwazinannissanas

Tuandanudu iRnums 2 auguinaulaed
gunsaidedlilunsvihaunseveglndiuaginsey
vuldgdanandlunin 4 uazam 5 uLansiuniaves

o

| U 15 atu? 3 Uszduiou Aueneu-suau 2564

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

AuURuLazaunsalsing o luliuindsSudsedau
AN 6 WAASUBUAVBINUNYINUUNR Feluaede
Y995¥8EANADNIIUANYTILNUS UL DaNUNR

o~ = o 1 4 [
N9 UIBUNEULIAINITNIIUNBURASRAIUTUUFS
& oo
WU

HA3INNITIUNIAINITYINNUUTTIT 1IN DU

UYFuugaiasrasuSuugsnuiinauiiuuegsas 21
FAULARIAINNTN 1 Daldlunisiauneudiuly
agluyae 45-68 JurisiagauazaAadevinfiu 57.29
i Tuvaginanldlunsvinundsuiuussegly
Y39 33-58 FuTikarAlafeiniu 41.62 Ui

[

duufgruiidesnismagauiduall
Null hypothesis

Hy: AULANANUIARR889AIATIUANS
MauneulivlsmasrasUiulse = 0

Alternative hypothesis

H,: AULANANUDIALRA8YBIANIATIUNNS
MauneuliulsmasnasUsulse # 0




AN 4 dnwagMsiaunaeUTuUTe

| 594 T am——c{L Eﬂl—o.m—lunur—
I I | |
| | |y ues
I I — —
d
B ZZE
[ T
anee— | '}::;D
; 120
R0.3——o
140
D.iﬂ '. ;,.-'" L]
losad
208
@ @ R 1 :m@_ ]
A 5 Jeiuin1svieuraeliul s
S A -

AN 6 VOUHVDINUNYII9IUUNR

EAU HERITAGE JOURNAL

Vol. 15 No. 3 September-December 2021

Science and Technology




M1919 1
1387775%7970U55997397WU 21 50UAI8IN0UYSUUTIUAEAIUSUUFIuIIIeIU

S8UNTSTIN9U palFlunisinuisudiulss nanildlunisiaundiulse

(Aun) (Au)
1 49 56
2 64 41
3 68 38
4 64 45
5 68 38
6 55 39
7 50 58
8 55 33
9 54 40
10 62 53
11 56 50
12 56 35
13 54 38
14 45 32
15 62 45
16 53 42
17 55 37
18 58 40
19 60 42
20 64 38
21 51 34
374 1203 874
Aade 57.29 41.62
A1519 2

aa a

HANITATILTOYAR 1ETATINTTUIYOIA IR UNITYNIUNOUYTUYTIUAL NAIUSUYTINUTT 197U

Sample N Mean StDev SE Mean
neuyiulse 21 57.29 6.28 1.40
naeUIuse 21 42.10 7.54 1.60

, , NIANTIVINTUATINE DA W Te
U 15 atu? 3 Uszduiou Aueneu-suau 2564 < < B
" ¢ atuinermansuazinalulad




f1919 3

HANITATILVAIIUUANG 195EINA NI UNI T IUNDUUASYAIUSUU a9 IuTIA 1T 3T 95%

Mean 95% Cl for p_difference
15.19 (10.86, 19.52)
f1919 4

MTYTYULTTEULIAINITYNINY 189990 0UYTUYTIUAr AU UU TN UYL

AauUs Mean SD T-Value P-Value

wanedenidlunisyihaunesudiulss 57.29 6.28 7.10 0.000

nanedenidlunsyhnundssulss 42.10 7.54
PNNANMTTUANLIAINTINNUUTTANL1IENT  A1saAUTI9NE

311U 21 s0U AeuUFuUTtaenasUIuUTe (M5 1)
Wy Aeuuiuuainaedewiniu 57.29 3unil daw
vduUgaiinanadeiviiiu 41.62 3unit meese
WIgUWEULIAIN1579UUITInouUSUU Tasnas
USudge eeldada T-Test wudn A1 P-value A
Wi 000 Fatipaninanseiutudiy Faugnansa
ayllainufiasaunfgnuvdn uasuansuanufgIunig
don Aenarldlunsvirnudissuandaiuegied

'
I [ Y [

NszAutedAn .05

9 -

yd ALy

IINNANMTAATIE VRGN IT AT AT

Y

QJ
holy
e
=D

1) mMsdSudanunudnanulaenisge
=~ o 9 Yo o i A4 A o qw
anfauusstnleglndiumuniaaiedarniily
sreenluNITVUEURUIanaT 5.72 WnskasUSuUse
= ¥ Y A o Y a wva
annflauussadnbiidunstuiaunazguiianu
2 AukUsuLazyuniauiuiiomianaisensy
Mbianldlunisussatiinsgeanasaie 15.29

a a0
AUIMNPBDEN

2) MsUSulgaunU TR uLazanilau
inlin99iauussatnvesd Ui iAnuaeiyiinge

ANANUTU

KavesIduiinu \louduusanszuaunns
U35991190 3@ MAYNBUANUNENNTT ECRS LAgnIs
wAsuhefiuiiuoRnuresfufofnui 2 aulley
Tndindesdarilansvazmnals 5.72 wes wenanil
nsUvanndnuuayrdnnissenssyiilinaildly
N5UTTYinAIIanadady 15.29 Iundidegiviean
as¥osay 27.33 deaenndesiuiuidouseusnag
Anfouues udaas Ins8e wavsuing Walis
(Kittiyankajon, Phothising & Padpeng, 2019) il
ECRS Tunsusuugeuseansnimnssuiunisuaniou
Warfinvaanumang wdinlinangaailudunon
nMsfeuanas 15.68% nanANnoun1sUTuUss
FaifumsusuussiiuiiudRnusasaniauusgdn
Femdn ECRS lusnuAdeivhlinanamnisvhamumes
TR uggeeny sy

HANSWAUINSTUIUNSHAENEASUNT1IENT
WU nIrUIUNIHEAEIUTUUTanTuinEna 1w
qq%ul,l,azms‘vﬁqmsuaqwﬁmmlﬂuiﬂmwé’ﬂmiamam%

FALHERTASEJOURNAS oL 15 No. 3 September-December 2021

Science and Technology



URIGHRIRIE 2) A153AgUNTalYIEIUEAYIUTIIU NG

v
av aa v

o e v o AANIFINUYBINAULLBLIUTI U D NS ITUDIT1ILND
1) uIeiTTeininlusmuIuIUAI8E19989 g

v a e - o A . ANNITLAISYIIUVDILVUAUN DYV TID1EINE
AU TR uvengdanviaguwy Jsnsiinsfinuiiiy 5 ) P g

- vy mem o X ¢ e . TUseanSnmn1svinauaay
winlagldiuf URmnudnnunniusazluauioriam y
WiadmsgilazilSeuiisunaninduniuxantnein

NuIIel

e >

T

References

Arpawasinsuk, N., Khumsri, K., Putomnak, W., Khamwaut, K., & Jongkol, P. (2017). The improvement brick
manufacturing. Proceedings of the 11th South East Asian Technical University Consortium

(SEATUC) Symposium. Vietnam: Ho Chi Min University of Technology.

Chantarasamai, K., & Lasunon, O. (2017). Plant layout design and process improvement in wood
sliding door manufacture. Naresuan University Journal: Science and Technology, 25(3),
146-155. (in Thai)

Chantarat, S., Attavanich, W., Sa-ngimnet, B., & Chenphuengpawn, J. (2019). Situation of aging and
productivity and agriculture of Thailand agricultural households. aBRIDGEd Making Research
Accessible, 13, 1-11. (in Thai)

Freivalds, A., & Niebel, B. (2014). Niebel’s methods, standards, & work design (13th ed.). Singapore:
McGraw Hill.

Kangsantia, S., Arjharn, W., & Jongkol, P. (2017). Productivity improvement of packing process in a
Thai rolled wafer factory using ECRS principle. Proceedings of the 11th South East Asian
Technical University Consortium (SEATUC) Symposium. Vietnam: Ho Chi Min University of
Technology.

Kittiyankajon, M., Phothising N., & Padpeng, T. (2019). Application of industrial engineering techniques
to improve production efficiency: a case study of mushroom grain spawn process.

Kasem Bundit Engineering Journal, 9(2), 71-89. (in Thai)

Pattharathadakiat, P., & Sutivong, D. (2012). Improvement of standard procedure in beverage
concentrate manufacturing process. Engineering Journal of Research and Development, 23(1),
62-74. (in Thai)

Sangtawan, K., & Jongkol, P. (2009). Ergonomic design of mail sorting workstation. Proceedings of
Industrial Engineering Network. Khon Kaen: Faculty of Engineering, Khon Kaen University.
(in Thai)

, , NIANTIVINTUATINE DA W Te
U 15 atu? 3 Uszduiou Aueneu-suau 2564 < < B
i g atuinermansuazinalulad




Shingo, S. (1981). Study of Toyota Production System from Industrial Engineering Viewpoint. Tokyo:

Japan Management Association.

Sriputtha, N., Kositwat, J., & Kaewdook, D. (2020). Reducing waste in detergent packaging process by
using ECRS Technique. Proceeding of the Rajamangala Manufacturing and Management
Technology Conference (pp. 190-196). Chanthaburi: Rajamangala University of Technology
Tawan-ok Chanthaburi Campus. (in Thai)

Wajanawichakon, K., Srisawat P., & Thippo, W. (2017). Efficiency improvement of the pottery production
process to reduce waste and increase the production quality: Case study of Huaywangnong
Pottery Group, Ubonratchathani. UBU Engineering Journal, 9(2), 38-46. (in Thai)

IR

FAUNERITASE JOUTAC /61 15 No. 3 September-December 2021

Science and Technology




wanfugiavsiieguamanidavesiaviayuvunguayinduauiaiu
A1uanula 811neKa%u JIUINUTLTIIVASTUS
Healthy Food Products from Rice Bran by Hua Hin Farmer Conservation
Group Community Enterprise in Tap Tai District,
Hua Hin, Prachuap Khiri Khan

WIn1 Wnad’

Waewdao Jhongkolnee'

‘AzgmamnssuNslsasuLarasvisnie iinerdemaluladsvusaainulnduns
'Faculty of Hospitality and Tourism Industry,

Rajamangala University of Technology Rattanakosin

Received: April 9, 2021

Revised: May 21, 2021

Accepted: May 28, 2021

UNANE D

v '
v A s A

NuITeilinguszasdiienmuIndndugiamsiieavainainiitwasUssiiuanuianelavesiuslaand

q
=

sondndnsiomisiieguainila sun1siauidulaenisiisiiilsgiuessumaunuudeandlundn sl

yuudsmnunazaniueaniisziuiosas 0 5 10 uay 15 LeAnuigudnvurvendnsueilusudnuas
Using & ndu savid eduifa uaranuvousia vinsUssidiunmunimnisssamduda daeiinnsliezuun
ANLYBY 9-Point Hedonic Scale AugmagauTy d1uau 50 AU wazUszifiuanuiianelovesiuslandilse
wAnfauel §1uIL 100 AU Aiasizviteyalagldananud fovas Aedes druldosvuninsgiu Liasgs
AMNLUSUTILTISERUAIITesTY 95 % uariinsizriauuAnNA1IeIrLadedie3s Duncan’s New Multiple
Range Test Hansidonud gasvuumuiinauuudsandsmesiinlsdiuesinsyiu Sevay 10 183unzuu
auvoulndifssiugnsauauuniian uagnduvessuuilsuis 4 gaslufinruuandisegelideddy
988 (p>.05) AziuuAITEUTBIANTLLEARTE ST lsdiue fTumaunuutaanEihe 4 gas Founnduld
WANFNNAU BNLIY é’mﬁﬁﬁmmLLmﬂm'Nﬁ’uﬁ’uqmimmmasjwﬁﬁ’yﬁwﬁmmqaaﬁ (p<.05) uonanil Fewun

£

AuslaadimnuitsnelasevundwnuluseAureuunn dwaniueaneglusyauyeuuiniaunniagn Ineguslaa

3

o

$ovaz 99 vensundndnsivunlaniusazaniuganainsidnlsdiuess msziunldguamieimsiviy

Auslna Sevaz 71 auladendndmeiNsuuines lusiaigeas 10-20 U wagnaesay 30-35 UM HANNTITY

Y

wansliiuimdndasiiiaunduainuandamdeldainnisddaunsoadeeldlituiamigususaziiy
madenamsiiioguanlviduguslaa

[

AdARY: NMsALINERSNI omsiiegun I ninduyisidilsdiues wuule and

v

s o L . NsATIvINMIvendedaiisuede
Ui 15 adui 3 Ussiwmeu Mugneu-Suneau 2564 atudneenanduasmalulad



Abstract

This study aimed to develop healthy food products from rice bran and evaluate the satisfaction of
consumers with these products. The experiment recipes were developed by substituting 0%, 5%,
10%, or 15% of rice berry bran for wheat flour to make sweet bread and butter cookies to investigate
product attributes, i.e. appearance, color, scent, taste, texture, and overall preference. Preferences
for the products were rated on the 9-Point Hedonic Scale by 50 panelists using their sensory organs.
An assessment of product satisfaction was also conducted with 100 consumers. Descriptive statistics
(percentage, mean, and standard deviation), including analysis of variance and Duncan’s New Multiple
Range Test, was used to analyze the data and determine whether the sample means were statistically
different at p-values of .05. The study indicated that the experiment on a sweet bread recipe that
substituted 10% of rice berry bran for wheat flour received the highest level of preference when
compared with the control bread recipe. There was no statistically significant difference in scent
between the four bread recipes at a p-value of .05. There was no statistically significant difference in
appearance, scent, taste, and texture of the four experimental cookie recipes at p-value .05 compared
with the control cookie recipe, except for their color. The results also revealed that the consumers
expressed high and extremely high satisfaction with the experimental bread and cookies recipes.
Ninety-nine per cent of the consumers accepted the products made from rice berry bran due to
their nutritional value. Furthermore, 71% of the consumers would buy the products at 10-20 baht
per bag and 30-35 Baht per box if they become available at a bakery shop. The study implied that
the developed products from the waste of rice milling process could generate more income for the

community enterprise and provide more options of healthy products for consumers.

Keywords: product development, healthy food, rice berry bran products, bread, cookies
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Abstract

This predictive correlation research was to determine the factors for predicting the level of client
satisfaction provided by the Out-Patient Department--OPD of the Chinnakhet hospital. The samples
were collected from April to August 2019. The sample consisted of 350 service receivers, the clients
in OPD of the Chinnakhet hospital. They were selected by a simple random sampling technique. The
instruments used in this study were a questionnaire about sociodemographic, a questionnaire of client
satisfaction toward the service of OPD of the Chinnakhet hospital (Trakulboonnate, 2017). Data were
analyzed using a descriptive statistic, Chi-square test, Spearman’s rank correlation coefficient, Pearson’s
product correlation coefficient, and Stepwise multiple regression analysis. The results found that the
mean scores of clients’ satisfaction toward the service of OPD of the Chinnakhet Hospital were at a
high level. By examining the stepwise multiple regression for predicting the level of client satisfaction
provided by the Out-Patient Department, OPD of the Chinnakhet Hospital, it was found that the factors
that could predict this status included waiting time, monthly income, number of service visits, medical
treatment rights and occupation. All five variables were able to predict chest pain status at 47.2 per
cent. Based on the findings, the results from this study provide beneficial information for developing

a service management system to be more quality and standard in the future.

Keywords: satisfaction, Out-Patient Department service, the Chinnakhet Hospital
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Abstract

The aims of this study is to present key assumptions of management with particular focus to reducing
time of raw material storage process and raw material prepare process of warehouse. This research is
the practical action research which basically demonstrates the applicability of solving a series of
immediate problem. In addition, the result of this study are applicable only within the scoped problem
This study by using timing method. This study is developed on basis on a sample of incoming raw material
placement process and removing raw material from the storage shelf. The research tool contain
the SPSS statical program and timing clocks. The researcher designed the group sample by using the
purposive sampling method. The results of this research emphasize the place where inbound raw
materials which particularly designed by the researcher compared to the original proce before
implement the placing adjustment by using the timing method, a total is 953 of inbound material, storage
location and storage procedure. From collected timing results, the average time before implement
is 21.67 seconds and after improvement process is 20.56 seconds. It was found that when material
placement position changed according to the researcher’s designed, In particular, the result shows
the one step ahead of good working time which can reduce 1.11 second. In order of the outbound
raw materials from warehouse originally took 22.18 seconds of overall process. After the implementation of
improvement program can consolidate a further results of timing which show the average of 21.38
seconds. It was found that when the material placement position changed according to the researcher’s

designed. The resulted in greater working time of 0.80 second less

Keywords: improvement placement in warehouse, ABC analysis method, Paired T-test
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uamamaad Test Statistic One-Sample Kolmogorov-

Smirnov Test
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a. Test distribution is Normal
b. Calculated from data.

c. Lilliefors Significance Correction.
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Test Statistic .108
Asymp. Sig. (2-tailed) .200¢,d

a. Test distribution is Normal.
b. Calculated from data.

c. Lilliefors Significance Correction.
d. This is a lower bound of the true significance.
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Abstract

This research aims to study the process of producing wood planks from cassava stems without using
chemicals in a binder. To study the feasibility of using crepe rubber as a binder in the wood flooring
production process and to study the properties of the production of planks from cassava stem by using
crepe rubber as a binder. The crepe rubber was 0, 5, 10, and 15 % by weight per cassava powder.
Then extruded by hot compression method at 150 Co with compression force of 50 kg/cm2 for 10
minutes. Received a rubber tile size 40x40x0.16 cm. Three repetitions of the experiment, statistical
differences were analyzed using Analysis of Variance (ANOVA), and mean differences were analyzed
using Duncan’s New Multiple Range Test. Qualification test according to the Thai Industrial Standard
(TIS. 876-2547). The research results were that wood Flooring from cassava stem using crepe rubber
is a binder, it can produce plywood pieces from cassava. The ratio was suitable for use with good
stiffness properties of 15%, it can be substituted for medium density plywood that can be used as
a building material for interior decoration. Can be used to compress the standpoints of infantry and

the building was used as an alternative.

Keyword: wood flooring, cassava stem, crepe rubber, mechanical properties
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Abstract

This paper presents the development of a solar power system measurement system for research
studies. The system using LabVIEW with two DAQ NI USB-6008 economical models; 1) for load voltage
and current signal of the two solar power generation systems and the temperature of the PV modules
and 2) for the environmental signal, i.e., temperature, relative humidity, light intensity, wind speed,
and solar radiation intensity. The block diagram for a program operation is designed in a while loop
and performs mathematical functions on the signal received through the DAQ based on the output
voltage of each measuring device and displayed on the front panel and can save various values at the
specified time. The evaluation test results revealed that the proposed measurement system has an
all-day error of not more than 3%, which can be used in a research study to appropriately compare

the solar power generation performance system in the future.

Keywords: monitoring systems, solar power generation systems, photovoltaic module
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Annvaunsoiloinnlviunisnaaaulsyiduaa

Type Model

Range

Accuracy

Solar Power Meter Lutron SPM-1116SD
Anemometer Lutron LM-9000

and Air Flow

Lisht Meter Lutron LX-11128SD
True RMS Multimeter Fluke 115

TRMS Clamp Meter  Fluke 375 FC

IR Thermometer Fluke 62 Mini

0~2,000 W/m?*
0.4~30.0 m/s
10~95% RH
-100~1300 °C
0~100,000 Lux
0~600 V
0~600 A
-30~500 °C

+10 W/m?

+3% F.S. (<20 m/s) <

+4% RH (<70% RH)

+(1% rdg+1°C)

+(4%+2 dgt)

+([% of reading]+[counts]): 0.5%+2
2%=+5 digits (10 Hz to 100 Hz)
+1.5°C or £1.5% of reading

PV #1 : Pol - Si
SLP250-20 : P, 250 W,
Vo 306 V, I, 81T A

PV #2 - Mono - 5i
KD-M100 : P, 100 W,
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Output Voltage to Load

RTD Pt 100

Voltage Divider Circuit
Rated 50 V, Ratic 5: 1

Input Voltase

from PY module
DC Current Sensor

Rated 20 A

Mon-Inverting Amp.
Voltage Gain - 20

L)

AT 13 DAQ tA3837 1 wazgunsalindwyayia

DC12V,2A
Power Supply
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Voltage (V), Current (A) : Front Panel--F vs Meter--M
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Temperature (°C), Relative Humidity (%RH), WindSpeed (m/s),
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o0 - Solar Power (W/m?2) : Front Panel-F vs Meter—M
s
N M Solar T
A ey .
80O ~ — - = Solar M
LI
il
GO
2000 I I [ I [ [ [ [ [ T 1 T 1 T 1 T 1 I T 1 T 1 T 1 I T 1 T 1
900 1000 11:00 12:00 13:00 1400 15:00 1600 Time
2N 18 MsnadauUseiiunan1sInANULSsd@eningilSeuieusyuinassuuinnasines
Ambient Light (Lux) : Front Panel-F vs Meter—M
110,000 A
Light F
90,000 A "'\
AFVINT
—
70,000 £ \Vj
50,000 CQU \ /A\
30,000 v \\/
W +~——rT 7 T T T T T T T T T T T T T T T T T T T T T T T T T
900 10:00 1100 12:00 13:00 14:00 1510 16:00 Time
AN 19 ﬂqﬁ/]ﬂa@iﬂji%LﬁuwaﬂqiiﬂﬂﬁqﬂleaJliJLL?NL“LJ%?JULﬁEJUi%W'j'N‘J%UU:JJ@LLagﬁLm@§
- Voltage (V), Current (A)
N e e SRR YA Y
Vallagc#H 1
25 1 ] )
V —Cumrent#l
20 \_—"P___/ Valtaget?
15 —CLrENLEZ
i . o R
10
5 ‘-:
-1 m
]
001 G301 10:00:01 10:30:01 11:56:06 13:00:13 14:45:00 Time

v
o

AN 20 ﬂ']iVlﬂﬁE]‘ULﬁ‘UNﬁﬂ'ﬁ"iﬂLLNﬁULLaSﬂigLLﬁiWﬁ']‘U@\‘ii%‘U‘UB\IamlWﬂ’]Wéjﬂﬁuuﬂﬂaﬂﬁmg%ﬁ 2 J8UU

o

It 15 aduil

A

3 Uszdufion Auengu-suAu 2564 |

NFEFIVINTUM IS BaLiisuede
atuIneeansuazmalulad




Power (W)
200
—Powor#l
150
— Pore o2
100 i I |
a0
a
9:00:01 93001 10:00:01 10:30:01 11:56:06 13:00:13 144500 Time

[

AN 21 NSNAAULAUNANITAIUINANA TN veITEUUMAR INA I NE T LA iR 2 SEUU

Temperature (°C), Relative Humidity (%RH), Wind Speed (m/s),

a0 F-ﬁ"\..ﬂ PV Panel Temperature (*C)

70

60 \\.

50

an

30 =

20

10 i

0001 9:30:01 10:00:01 10:30:01 11:56:06 13:00:13 14:45:00 Time

Temperature — Relatie Humidiby —Wind Speed =10 — PV Fanel Temp
AW 22 NsVAdeULiuNaN1TInganT ANuTUALTIMS ANuEaL wazamgiiluga
Solar Power (W/m?)
1,000
1' I Solar Poweer

B0

600 h

A0 u\

200

9:00:01 9:30:01 10:00:01 10:30:01 11:56:06 13:00:13 14:45:00 Time

AW 23 NISNAADULAUNANITIAANU LS IZD TN

EAU HERITAGE JOURNAL

Science and Technology

Vol. 15 No. 3 September-December 2021



120000 Ambient Light {Lux)
——ambient Light

100,000

B0, 000

60,000

40,000 i

20,000 k"r

0
9:00:01 9:30:01 10:00:01 10:30:01 11:56:06 1%:00:13 14:45:00  Time

AN 24 ASNAABUAUNANTSTAANLILTULES
M1919 4
AImIIAIIAGaURaenTuYTTUYIATRenLUUUSsUIsuRuTines
Parameter % Error Parameter % Error
Voltage 1 2.26 Temp. 2.37
Current 1 0.65 Humi. 2.84
Power 1 1.62 Light 2.10
Voltage 2 0.99 Wind 0.58
Current 2 1.25 Solar 0.76
Power 2 0.23 PV Temp. 2.81
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Mean Square Error-MSE Root Mean Square Error
—RMSE wazCoefficient of Determination undi 15
Decision Tree visoienin aulddnduls dneglungy
Supervised Learning @519 Model Tdfun1sAauen
wiasuun (classification) A8msusziiudosiuaz
wusteyaeanidu 2 ¥n Ao Training set ua Test set
szdiuldinieundt 14 way 15 eadhs Model udn
Aaefinsusediunuun dwvsuluund 16 Sadunns
a3unen1sUsEdiu Model a3 iiomuszansam
AU SYezAaAREBY WonaNHuuNT 17 nam
fedane3viu (Algorithm) Al gianssuun Regression
#399zAaN8AU Decision Tree WU Naive Baye SVM
kNN waz Logistic Regression la&n159LUNYTD
wenuee (classification) dosldamdealadudu
\naaifnaY 158n31 Threshold Wudiinunszuy
MauImsazudauseseu vilaenisldnsivl ROC
curve warAUC (Fitudilédidu ROC curve) iushiii
UsyAnsnmaes Model aSuneinauaililuuni 18

9. undl 19-22 n13lAu1vedayaIzanain
il vienmiadeuln ngluuni 19 aznamieszuns
Fuavanefiedou wavundl 20 aznanifensnTiady
wazddlunth i 2 undesfinaudasdeyaninlidu
An13108N 9 Beserufifendi Pixel finsdnwmien

Toyad iy Train uag Test Tddanesiiunuuduun
(classification) wagyituny auANA1edEINIULAY
meiloWoy fie wlasleya Features Usgnaumeen
Auadne nuadulnum 91 vsem waznmddn
Wies 2 37 wihniufine win1snsfunaginlunt
Ty ﬁawizﬂauﬁaa%uﬁﬁ’aga RGB Wlowsnd uaznn
fvnddownnit 3 37 Fsazanusavhuneld win
w9nds Features fiduauann vievwalng) Wueny
Fudu ﬁﬂﬁﬂ%ﬂ%’wmmm%qqq e Train W 81aLAn
Uy Over-fitting Adesanifideyaas widnanun
AulURegsilseansaimues Model ue fadunis
U3uqu Model Asnzaudesingindlonsziluudn
naansAaeliLin Trial and error %ﬂu‘umﬁl 21 wag 22
ladnisesuneisaniiideya wazn1sUsuau Model
Ju Workshop Tlneaziden

10. Und 23-24 N133UUNTLIANYTaAIY
ey Recommender System 2 UmﬁﬁLfJuLﬁamﬁﬂ’]
NAGNSAINNTLUIUNNSANIATIEIBY Data Science
waz Machine Learning uldeu Taefinissauun
megﬂ'%mmﬁ?mﬁashumiﬁwmmmmé’aLmu
AudNwAELA (features) Wy Msusndonuidn
lwed Swunlduedd vSeudvee wiseasiduy
Recommender System Juszuuiiwugihduduay
UsNg Imammalaaumﬂwqaﬂﬁuqﬂﬂaﬁ?u 9 sEUUN
agihauandnsusaliludmumamdvinnuade
wazhuzihduminalAesliiugnala

MNSENTINMTUMINeSedaAsulele

U 15 atu? 3 Uszduiou Aueneu-suau 2564
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M5ENURTR (workshop) Taifesmatlemusseneann Fsheiigavinuaziiarinerlunisussandlumshay
wszdunsagliangdssduddgiidnduluns Wevewhuseluld

vty uandeliAnusslonitudeuasan

viumsinsslusunsy Python luiedespeufiames
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Machine Learning

Create Model

(Computer)

Outpart

Create Pregram E Run Program

AT 1 Machine Learning
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