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Abstract

At present, in Thailand, the proportion and number of elderly people are constantly increasing. The
increasing age results in changes in both social, physical, and physiological conditions. Therefore, it is
necessary to adequately and comprehensively manage the well-being and health of the elderly population
in the country. Appropriate nutrition is vital for sustaining the health of an elderly individual. The
incidence of chronic diseases decreased, allowing the elderly to engage in regular activities. However,
the elderly often suffer from malnutrition or inadequate nourishment, leading to a decline in their
health in terms of mental and physical function. Causes of disease caused by malnutrition in the elderly
include muscular dystrophy, osteoporosis, and decreased memory and learning. Protein-related
nutrients are typically the nutrient group in which the elderly are deficient. About 38 percent of
elderly males and 41 percent of elderly females who live alone consume less protein than the daily
recommendation. This problem was caused by a diminished capacity to chew or digest the proteins
commonly found in meat. Then, A majority of commercially available medical food products include
whey or plant proteins as a source of protein. There are currently a variety of medicine food items for
the elderly on the market, including those formulated as full-fledged medical foods, medical foods
with added qualities for a specific purpose, and medical foods for those with underlying conditions.
Considering the type of medical food, the portion of food per serving, or the amount consumed per
day, all aspects, including the response of the elderly or the patient, should be closely monitored
to optimize nutritional status. This article summarizes the diseases and health issues connected with
malnutrition in the elderly and gathers information about nutrition and medical foods for the elderly

that are commercially available.

Keywords: dietary for older adults, aging society, malnutrition, protein
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Abstract

Normal-pressure hydrocephalus--NPH in the elderly is caused by abnormal absorption of cerebrospinal
fluid. As a result, the ventricles of the brain become enlarged. Elderly people often have difficulty
with balance, walking with short and slow strides, walking without raising their feet, walking with
separate legs, worsening memory, and urinary incontinence. If a patient’s treatment is delayed,
resulting in increased intracranial pressure, this is dangerous to the brain, causing intellectual disability
and cognitive impairment. This disease is diagnosed using historical data and a physical examination.
The patient’s treatment is a ventriculo-peritoneal shunt. In order to help make this surgery effective,
nurses must have a clear role in caring for patients. The care plan is divided into four stages, which
are as follows: (1) the preoperative stage; (2) the postoperative stage; (3) the postoperative recovery
period; and (4) being discharged from the hospital. The target goal of care is to prevent increased
intracranial pressure and more brain tissue damage. Therefore, the role of the nurse should include
an appropriate assessment and planning of nursing care as well as giving advice to caregivers in order
to reduce their anxiety and help patients who have undergone surgery with a ventriculo-peritoneal

shunt recover quickly and be able to live a normal life.

Keywords: nurse’s role, Normal Pressure Hydrocephalus, elderly
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9IN13UINTUGOY 9| (Ghosh & Lippa, 2014)

2. MmInTasmeadudimaniailn (Magnetic
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Asweiiugatu nnfvdeauowuayludundiluaues

il (Osama & John, 2017) fanw 2

A 1 AnlSeuLfieu Inssauasund (A) Tnseuluy
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Note. From Does the presence or absence of DESH
Predict Outcomes in adult Hydrocephalus by A.
K. Ahmed, M. Luciano, A. Moghekar, J. Shin, N.
Ayeun, H. I. Sair, D. Rigamonti and A. M. Blitz, 2018,
American Journal of Neuroradiology, 39(11), pp.
2020-2026. Copyright 2018 by American Society

of Neuroradiology
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Note. From Surgery in Normal Pressure Hydrocephalus
dont-wait-to-shunt by S. Vucic, 2014, Neurol
Neurosurg Psychiatry, 85, pp. 806-810 Copyright
2014 by BMJ
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fena keep Ausulaia <140/90 dadunsusen

8. @LLaiﬁ Ringer lactate solution 1,000
1988 NeANIIaRALaRAA1 100 Jadans/Tbua

9. gualviniuiaze1vs Wae retained Orogastric
tube WiaUseliiu content lunseinige1nmis

10. gualviinaeuuuLies

11. Monitor urine Output 9 1 931414 keep
urine > 30 1a88n5/T2h4 hagn1sUsELuLarTuTn

Intake-Out put

nsuseiliung

AL BINTRRYIE Taivhanuda E3VTMS5 pupil
2 fiadiuns i Risensiowasyiniu Junan1dnwian
fidsuzuarunavieslifiiondyu On endotracheal
tube 7.5 depth 22 WUl with ventilator setting
PCV mode Inspired pressure=16 Lﬂjuammﬁ’l RR=
16 A%9/u17l PEEP= 5 wufiunsii Fio2 =0.4 Flow

trigger =2 i-time =1 mgladuniusinsesd Lunlles

o A

, NIANTIVINTUATINE DA W Te
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 v A < B
i g atuinermansuazinalulad

o )

wou Fyamdn Twas 80-100 advundt Smsnis
el 16-20 ady/unit Anusiuladin 110/72-130/80
fiafiwnsusen O Sat >95% wnndli off Nicardipine (1:5)
NPO Intake 1,500 fiadans out put 1,300 Haaans
\fie observe 91N1561

o

Ja3taneN19NISWEIUIAN 2

LAERDN T NTOIRDNTRU HIDIIINUSTANT AN
Askanagun1ganas

- flhondsivingn Taasszusimdeiios
auesanlnsiaNosasguesindlubeydosios e
Aoudandu Tuvinuda E3VTMS pupil 2 fadiuns
MUfisesiouasviniy on endotracheal tube 7.5
depth 22 wumiuns welaeslila

- faUoAnULEYY coarse crepitation WaEWU
Yrangluvnduiuuin

Wanunen1sneuia

-ldfinngnseseanday wu Uaredslany
winld@en@in waglaifinisld accessory muscle 1ludu

- feUonliwu Coarse crepitation w3eldes
HAUnRDY 9

- FYEYITN TWAT 90-100 ASI/UN BRI
nsmela 16-24 asy/uT auaulain <140/90

Taduesusen
AANTIUNITWYIUE

1. Observe dnwazn1sngla n1gcyanosis
nsUszLiiudelon

2. InviueuATYEEY 30 B9

3. Monitor &yaailin O, Sat yn 1 Flaa

4. @571919A endotracheal tube azdepth
yn 8 $lus

5. as2auda Cuff pressure =30 EACIEERa
vn 8 $lus




6. On endotracheal tube with ventilator
setting PCV mode Inspired pressure=16 L%uammi"jﬂ
RR=16 A¥3/unil PEEP= 5 wufiumsii Flo2=0.4 Flow
trigger=2 i-time=1 LLaS‘lJ%J‘Uéle Alarm 984 ventilator
G]W@JLLNUﬂ']i%Jﬂ‘EﬂﬁU’@QLLWWEJ‘

7. gualmzlen clear air way suction lu
U1n wag endotracheal tube PRN.

8. Auaany Corrugated Tube lulvivinituse

9. quatniily Water tap Maagsasiniaye

'
T

10. auatinuily Heated Humidifierlviagi
1/3 uagUsuAmgumgilimngauiugUae
11. gualiinsleuuuiies

n1sUsElunNG

Furereuinsmdy laivhauds E3VTMS pupil
2 Tadwns UFATerenasintu unakifafidsye
wazuIuviesluiiildondy on endotracheal tube
7.5 depth 22 wuLuns with ventilator setting PCV
mode Inspired pressure:16L6?Ju§L3Jm‘L§’l RR=16 A%e/
Wt PEEP= 5 wufilumsii Fio2=0.4 Flow trigger=2
i-time=1 meladuiusin3osd limiloeveu dyaio
T gaumnfinie=37 samiwaiBiea Tnas=110 afa/unil
Sasnsmela=18 advund auduladin 138/82
fiadunsUsen O Sat=95% Tainun1ag cyanosis il

Heslenlagwdesauyniurisinau ldedauveanad

J2ANINYN1INITNYIUIAN 3
LAYIRDNILAMYDUSLIULNAN AN AT WY

v

wazUShumt1Yie esannivigaydentain

Jouaduuay

LT 9
- gUrendsineindn Tdanessuiedmdeides
avasninssaussasgvarindluoytewios duna
NIAAUSIUAT UL AT UMDY HAUSIUNUINBIUIY
waantey Hasududeslady
Wanuneniswenuia

] v A 4 4 Y a ra
- LNARIARATEYLAE MUY BWAR lufiuan

UIUWAY 59U

- dyayraudn egluinueiuni Ae gaunniiniy

oY L] 3

36.5-37.0 paANTATEE TWAT 60-100 AT/ §997
Msmela 16-24 A59/u% Anuaulain 90/60-140/90
TadLunsusen

AANTIUNITNYIUIA

1. U ludnuazUInLEe bakA 8101507
LAY 59U YU WATTIUBY

2. a1sflenounadlinisneruna
3. deyeyreudn nn 4 Falus

4. qua Dry dressing WHAUSUATYE LAY
USUNLY99

5. Qualy Ceftriaxone 1 N3U MEANIINADA
Wenamn 12 il wagdunne1nisinafissvesen

6. QLLa%ﬂHWﬂ’NuasaﬂﬂuuLaENLLﬁzq‘Uﬂiﬂj
= = o a &
39U 6] LRIEN Lwaﬂmﬂuﬂ’limﬂlﬂja

7. wugthfUreuazgd llliuazunziniung
wazunaldidenin

n15UsZLEUNE

- WHAKIAAUSLIULNAN T ANIATYY hazyiin
7199 wiad LudYsudindaalady

- Frysyaudin vas Ul und

J23NNYN19INITNYIUIATN 4

AUaeldavaueilionnuIinkrand e

- gUrendeinedn ldangsyuredmdeides
auoanlnsanesasdrevinsluboyrasiosduna
HIFRTIUSNUATYELaYNTNYI DY

- gUredonsnszdunsediy Inas= 110
AT/ Auduladin 138/82 Tadiunsusen

Wanuren1sneuia

- Jurglidfieonnisnszdunsedne
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- el Urelasuanuguavieuagliuin
WNAKAR

- %ma5 80-100 AYa/ T Asiladin 120/80-
140/90 Hadunsusen

AANTIUNITWYIUNA

1. Uszilluaziuuanuuan (pain score) 1oy
TfumsTanaudulan (visual analog scale) n 15
Wi T 2 Flususnndeidn wardunnaindnii
91n1snTEdunTzdy

2. dy1adTn Mn 4 219

q

3. qualviEiglasuguiuinauusun1ssny
YoIUNNY A Morphine 2 fadansu lng dilute 1:10
NaaRALaanal slow push NMenain1stneLnyIn
Usziliuuaztuiine n1suinved Uieuare1nising
Weosaseldun anuduladin weladh Wladu
41 uaziviieosn

4. qualviiUhelausunduiinieuaiaiieme
5. guadninaieszuelallifess unanidn

6. WWnadan1sidgavuanuaula viean
21N15U730

n15UsELluNa

AUseliszRuanUInanas gUaelaifiannis
NIEdUNTEE1Y @UNTaUUNRUNNHDULS Sayey1auTin
=

IWas 80-100 ASY/UN AIUAULATRR 110/70-130/70
Jaduesdsen

3. STETNNNUNAIHIAA

JUhe3andf vinmuds EAVTM5 pupil 2
Tadwns viufAsemenainfii On endotracheal
tube 7.5 depth 22 WUALLAT 8e5¥1IN9NS Try wean
setting Spontaneous mode Pressure support 6 KiURIAS
¥ PEEP 5 wufwasin Flow trigger 3 i-time=1
Usziliugie Spontaneous Tidal Volume--STV=250
iadans Minute Volume= 7 8n3/u1% Rapid Shallow
Breathing Index--RSBI= 80 dyayaulin aaungiine=

o A

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

37 pemwaided Inas= 100-110 Ady/unit smsnis
wiela 18-24 afy/undl anusuladin= 128/82 fadiwns
Usev O, Sat>95% lainu cyanosis ladusonladu
\Fesaunnanladnlay dedauneanal WNanisn
USNaATYZLAZUTNYIDIWAIA on 0.9 % Normal saline
1000 §iadans for Keep Vein Open--KVO retained
Orogastric tube for feed Blenderized Diet feed
$ulg lifinduldenFeu retained Foley’s catheter

. =
urine flow

o

J23NANYN19INITNYIUIAN 1

\deadanngnseseandiau ilesangUieey
3¥INT try weaning Wagkiasy off endotracheal
tube

Jouaduuay

LT 9
- HUena9vENae Tdaneseungtinvaataes

Y

aupsNlnssanesasgdosinsluibaydesios §iie

v

Andf vimude EAVTMS pupil 2 fadwns v

Calle

Uisesianaayiniu

- On endotracheal tube 7.5 depth 22
WURAIAS BE5EMI19NS Try wean setting Spontaneous
mode Pressure support 6 L%uammﬁﬂ PEEP 5
WwURLATT Flow trigger 3 i-time =1

- Usgiliu Spontaneous Tidal Volume--STV=
250 f1addns Minute Volumes= 7 §n3/u17

- Rapid Shallow Breathing Index--RSBI= 80

- Touss Tutauvzoonnals

Waungnisweuia

- gUrsaunsamela dulaunzeanlaies
wagliiinnznasudesiazaisidosuin (laryngeal
edema) NMenain1soff endotracheal tube Tu 24-48
laa

AANTIUNIITNYIUIA

1. daviueufsuege 30 aeen

2. quailsontisaastnsvasdiae

3. Qua suction clear air way Iﬁﬂﬂwﬂ'au

off endotracheal tube




4. UYsgiliu cuff leak volume wagyin cuff
leak test nau off endotracheal tube

5. @LLa‘U"JEJLLWVIET off endotracheal tube
waz on 02 mask with bag 10 &as/ui
6. 1159 off endotracheal tube Qﬂ’m Monitor

o

FoyeyrauTn O Sat 9n 15 w1di x 4 AT N 30 WIT x
2 A5 9N 1 F3lus until stable

7948 NPO WadnLNmeINuiaT off endotracheal
tube

8. Uszllluidgana eld1sedannie Post
intubation laryngeal edema

9. gualiinWauuuLfg
NM5UTEIUNG

JUhe3anf vinmuds EAVTM5 pupil 2
Tafuns vunsesetaviniu Usedly cuff leak
test positive cuff leak volume 120 fadans U7
@11150 off endotracheal tube 19 neudins off
endotracheal tube §U38 E4V5M5 @unsanneen
osldiun o Yuilues AsweReudsveianies on 0,
mask with bag 10 ans/wiimelaldd lumilesneu
Fyayrautn eagluinasiuni O, Sat>95% awnsa off
Orogastric tubeld gUagaunsasuusemuemisia
liflernrsdanuageinisnauaiuin

a @ i

J3iaden1en1snenuiain 2

AUaedllenainnizanusulunslnandsue
ganaudn

- fUrendsineindn Tdangssuiedmdaides
avasninssaueasgvaritdluboyteio
- §U38 EAM5V5 pupil 2 Tadwns yiufiseseuas
Wiy Uuilugs AsweRoufsveidntos

- deyy 104 TN IWAT 80-100 ATY/UNT ANFU
ladin 120/70-130/70 fadunsusen onsinisuiela
20-26 ASIRDUNY

Wanunen1sweuia

FUheUasnduainanizanuiunslrandsey
a1 uazlasunmstemdeginindinnnsiuasunlas
Y8991 INNTTUUUTTAMIEaHaN1TUEad

- AZLUU Glasgow Coma Scale luanaaiiuz2

AZLLUU

- fitheiidyaadneglunaeiung lawaueiu
TafinUdsundasldiiu 20 Wesdusaesmusulaiin
iy Sasimsmele 12-26 adaseund snsnnsidu
vawiila 60-100 aderound

AANTIUNITNYIUIA

1. Usziluonisduau nszdunsvaglisug
fu nan anuilyana videilen15929Ty wruvIseU
LSIUEAIINLANRIA D115 NEET DINTYAGIUIN
91NUTI RAUNRIATUTIUUNNETUT

2. UsgLilu Glasgow Coma Score, pupil 710
1 Falus

(% =

3. dyaudn vn 4 Falus Inefinnusedu
AuAuUlatin (Diastolic Blood Pressure--DBP) liilag
NIUTOLINAY 140 Haduasusen SIMDIN1SAnAIL
Aedlldlagnisuseiliugamail $19n189N 4 ¥4, AT

AIUANRUNNNYDI3 19NN 36-37 arwalgya

4. Iaviueudsuegs 30 aeen laglidsue
wazaoagluLwfgiuliianyudevuasn1snan
nzwAsiifUrssimieauseinse s llldasinn
38111771 90 BIAN

5. qualiuaelasuesendiauedis iigane
auamaiumelalilas lnenisasunisleligneies

6. W1rsUthnaUansils (dextrostix) iite
Aamuszautinna luden keep 80-180 fiaansu/
WTENT

7. quaasianssuivinliiAnmusuluresen
wazteatias (valsalva maneuver) wiadu leurnns
9oNUSIaNTa MSIerga9sy nsle Wiennsana

639 9
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8. dnduwndoulviasu ielvigUiglainuou
pgaLEINe

n15UsELluNa

- JUleFandIn EAM5V5 pupil pupil 2
fadwns ihufisensewasindu lideinisiaung
laun vrndswenszdunszdiy Tnnienunan uagnis

WAGIUIN

- deyeyeuTn gaungiiniey 36.8 veriwaLTys
an51N159ela 18ASYuNTidsEle Inas 72 ATYANT
AMUIULaRR <140/90 Tadiunsusen

o

J2NINYN1INITNYIUIAN 3

v
=1

duasunaziluyaningUiendarndia
Joyasauuayu

- gUhgvieivdonuiaslates na1uileun 2
#99U198U motor power WUULAZVILNTA 3 NAIULUD
WY UUIDOUKTS

Wavidngnisweaua

- el Uisanunsandululidinlalndifies

a

Una
- U iU uagsnanigarenn
- JUiwanansatiemdeuuieala
AANTIUNITNEIUIEA

1. aouuaginlvigthevinsinsusedniu oA
ATA1ITLUTIY A1sEada n1saudedn weld
AnlvigUlgAanssudsedriumeiiies

'
(%

2. @AUNIINANALLAIFINGNITAUYIA Lile

Joaumsiinuuanariuwiguae

3. UsEllunsnaueImsaIuIn wazukuzi
TghepgiomsiiaziBennauniu iivedasiunis

o w

danvagsuusemuemsia

4. wugihsmsinuiugUisuas s 5
fansldgunsaldlewnie edesiunisiingUfme
GEIGIRIGH

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

o A

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

5. WuUrUINITOENMNAINIY LAdsUlnITaRe
199 U8939N1E LileduaSuAULTIusveTene
waz oIt un1sAnveITonanIg 9

N15UsZLEUNE
- $19N1YELDIAR

- gUrgasatImdonueaneliuuLfe
waragsEnItansiniAukagn1seenidInIedene
$19 9

[

- rAsunsudeyanisquardUieiignees

4. 5TELA8UAIUNS DUNAUNAUUIU

Fthe36F vherads EQVEMS pupil 2 iadLans
ufiseseuariniu unasfinuTuATYELay
vio4 WraueRlifiFSudy vununaldndes azuuu
JeAUANUIN 2-3 Azuuu dUsaunsanneanidusld
FaLau Uuilue Aswedsufsvziantes wela room
air melaldd lwilesneu dyaradn stable @
0, Sat>95% HuwiaemuameliuLfies gnisiusey
Wes laeld walker gdgiengsanunsasuuseniu
amnsle liflonnisdidnuazeinisniudiuin

J93daRsn19n1sweuiain 1

1. duaSuuazinseununioudiunoundy

CY

Joyaauayu

9

- U viawds EQVTMS pupil pupil
2 fatluns YUNTenauanriniuy unar iU
Asweuazmiviowuied Uuilun Asvedeudsweiantos
mela room air melalad gniduseu 9 e lagld
walker gIRYIENEANTDTUUTENURIMSLA el

2INNSANANLALDINITNAUAIUIN

- wngaTndeteniseugynligUienau
TusinWundu




Wanunen1swenuia

- gUhwanunsatismdenuasuuiisslauag
ansanduldlddinlalndiAesuna

(%

- YAFunIIuteyan1sauaUleIgnaAes
fansTuNITNEIUIER

1. aauzyﬂal%"mmsﬁ'] Dry dressing WHaUILIN
VInkNaAT Y RAzNTNYIDY vizomnaAllansaUuR
1 wuzahlinngagly dressing wna fiantuneuia
Tnadu

2. wugthgauargUielinIsunesrEoin N
st Lilumadenth mauiaumasniEy Yan vy
une Sou e duvdesiva Iumuunmdiud

3. wuzthrAgUieEensvdudl an 15ed
nsis B 1w ielihsyisgURme

4. g RU§I0Imse U go8de Lagiin

S¥TINSNAUBALNNTEIANVULSUUTENIUBINNS

5. wurilrsuusemuenlinsulazAsIian
waglidaunmonistrafesessmniiennisiiae i
A Todu aduld ondou walddnarniiu mnseen T
NYATULILAZUINULNNETTUA

6. LULNYIRFUNADINITAAUNG U Fuag

Y

21nsUndAsee ansniln eauldedeu Tilennis

%

AINANIAITUINULNNE VLT
7. AMNUBNNERNERAILTAYNASTS

A5UsZLEUNE

- AkagdUIsTunTIudeUURmngnaes

Y

G

Tsardslulnseaues (hydrocephalus) lu
Jaseny dulsafitnlesunisidedeiinlsaiinvie
Ahaduarin ilesangUaeiionnisEusiu adeiulse
msaneadu Tiun wishudu uavdaluwed sy
(Richard, Edwards & James, 2017) 8nweyga1ng
fnanadannudlaninindusesunivestigeony
Flainsunssnw wiesnwilinsaiulsa Jaduanve

AN MAIREUIBLE A

Fatiun1sinUse TR n1wsI9Tente sy
F9885 U8 TIPINURAUNALADEN19R SIUDINITATID
Aweng 9 Wnudaeignilannisdangtd lngianie
N150579m28AAULILANINH Y FzwanInenSanIn
AMURAUNAINSsauealfag19TAY TnenisSnuly
Jagtduaginisindn ldaneszuiedvasiiesayes

o | a | v & ad
Nnlnseauesasgyesinslugoyyesmios 1UIENTS
Snwiteuuariianulasnsouin (Roth et al., 2013)
AauUNUIMNEIUIA U SALaRUREABIATEUARLYIN
AU A9 (1) STaLnoUNIAn (2) S2asnadnndin (3) syuy
v X e - v e
PANUNAIHIFA (4) STeLATEUAIMUNTDUNDUNGU
U nMsguanieiiuaniewaydnladinnuddadu

I A A Yy Yo a a a a
81984 e ligUelasunsneualivsydnsnn \in
AMUUADANE FIUDINILLNTNTDUANAILALEINTE
ndvUulUlERIn e musnn W

< &
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Abstract

This study was quantitative in nature. The objectives of this research were to (1) study the skills of
understanding and using digital health technology by village health volunteers in the 4.0 era; and
(2) study the health literacy of village health volunteers in the 4.0 era. (3) investigate village health
volunteers’ health practices in the 4.0 era; (4) investigate the relationship between personal factors
and understanding skills, use of digital health technology, health literacy, and changes in village health
volunteers’ health behaviors. The population used in this study was 632 village health volunteers 4.0
for the year 2018-2019, a sample of 161 people. The research instrument was a questionnaire. Using
basic statistics such as percentage, mean, and standard deviation, the statistics used in this hypothesis
test were correlation coefficient statistics (Pearson Product Moment Coefficient). The results of the
research showed that: (1) understanding and using technology in the 4.0 era, the digital health of
village health volunteers was moderate (X=4.96, SD=1.76). (2) In the 4.0 era, the health literacy of village
health volunteers was moderate (X=3.79, SD=0.87). (3) Village public health leadership in health
behavior change and health behaviors volunteers 4.0, considered consistent with the 3 E 2 S of village
public health volunteers in the 4.0 era overall, was at a high level (X=3.95, SD=1.11). (4) Age, education, and
duration of vocational education (R-value = 0.206, 0.367, and 0.258) were related to comprehension
skills and use of technology and had a statistically significant correlation of .05, gender, income,
occupation, comprehension skills, and use of technology were not related. As for sex, age, income,
occupation, duration of being a volunteer, and health literacy, they were not related, and sex and
occupation (R-value=0.282 and 0.260) were associated with health change behaviors and had a statistically
significant relationship .05, age, income, duration of volunteering, and health change behaviors were

not related.

Keywords: Digital technology, village health volunteer 4.0 era, Nong Bua District, Nakhon Sawan Province
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Abstract

Ganoderma lucidum contains substances that have high antioxidant potential. Phenolic compounds
such as terpenes (triterpenoids) and polysaccharides are substances that have high antioxidant properties and
are used as active ingredients in health products. The objective of this research was to determine the efficacy
of a lotion product containing Ganoderma lucidum root extracts to increase skin elasticity in the
elderly in Sa Kaeo Province. This research investigated the antioxidant activity of Ganoderma (ucidum
root extracts by the DPPH method. The extracts were used to develop a lotion product containing
Ganoderma lucidum root extracts and study product stability. The results of the study showed that
Ganoderma lucidum root extract had an antioxidant activity with an IC50 value of 0.78 meg/mL. Lotion
products containing 10% Ganoderma lucidum extract were stable at room temperature and under
accelerated conditions with both light and no light exposure. The texture of lotion is smooth, quite
viscous, a light yellow color, odorless, has no separation, feels cool, and absorbs quickly when applied.
According to the findings of a product safety study using the closed patch test method, lotion products
do not cause allergic reactions in the skin (the mean irritation index, M.I., was 0.00). After using the
product for 4 weeks, lotion products can increase skin elasticity in volunteers. Skin elasticity
coefficients R2 (total skin elasticity), R5 (net skin elasticity), and R7 (elastic recovery ratio) were considered.
The comparison of skin elasticity before and after using the product found that elasticity increased
statistically significantly (p-value < 0.05). Therefore, products containing Ganoderma lucidum root

extract can be used as skin care products that increase skin elasticity.

Keyword: Ganoderma lucidum extract, antioxidant, trans epidermal water loss, skin elasticity
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ANUNTUSBAE 95 (FRNTNEIUVDIRIDE1S UALLAY
levuea 1:3) afngn 3 Ass urazaSaata il 7 fu
MNAINNT8IEEN5EAYNTE Whatman® Wwes 1

Wensadeiliansvmelugeu Meamall 50 esmwadya

uwisainlaglvatuseuia 18 97119 910NN
ANSEANANYIUBAILUUNRLLDUA kAT DUNIUALLNT

U9 50 mesh (297 pm) waatedngh

3. MsAnsiAuansalunisiugs ayyadase
#2875 2,2-diphenyl-1-picryl hydrazyl radical
scavenging activity (DPPH)

T8 nsneaLUaIan Brand-Williams, Cuvelier
and Berset (1995) Whansanaianauiauideaisl

AMUTUTY 12.5-200 pg/ml

W38UEI5ATANY DPPH AU UTY 6x10-5 M

%3 DPPH 2.4 fiadnsuazanelu 95 1asidus
BNUBA karUSUUSUIRSIAASU 100 Tadans wand

Ul luunden

N1INAFIUNSAUBYYADATE

1hansanmnansIninraLIeNAUENTURA 9

v v
@

W1 2 adans Wnasazaty DPPH 2 fadans sail

Wludidia 30 uidt anduiluadinisganduuasiae
wdesgianlpslnlafimesinnueniadu 517 wlumns
Sufinsauagmeniads 99nEuiaduIam % DPPH

radical scavenging f9aun1s
DPPH radical scavenging (%)=[(A -A)/A 1x 100 (1)

log A =An1sganauLEsniy
A =AN15gANAUUAIMAIIINRLE 388

ANUIUTIAN ICsolﬁmﬂﬂﬁWWMdemL{l’u
TUYDIE5@7A (X) Way % DPPH radical scavenging

) IngLiguan IC,, 483 Trolox Uaw L-ascorbic acid
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4. MswsBNANTUNUgIuLasASUNTa1TaIRRIN
FINAANAUTOUA

nswssuinnrddatu wwneenidu 2 Tnnia
Fnaadivds: Lﬂufg‘]mﬂﬁwﬁulé’mﬂmswau Laureth-2
octanoate Methyl paraben Carbopol ultrez-20
PEG-100 stearate and glyceryl monostearate Cetyl
alcohol Tngl#iados Water bath wag Aruaugaumgdl
1l 70-75 sriwaida Tgmadtaes: [ufgae
Iaarnn1swau Distilled Water Propyl paraben way
Triethanolamine Ingl#ia309 Water bath Tnganuau
gaunind Wil 70-75 esmwaidea inigaatiduas
Tuigniathdunaudieinios Homogenizer Inetuil
AiEa 15,000 rpm Huian 4-5 undi wag fienuda
6,500 rpm tUuan 4-5 uril waRIngunglianad
Wide 40-45 asrwaldea Wnasainsniaauie
wnsashusifusdadurilussdunrududuiitignidu
DUUADATY

5. ANIAIUAIAIVBIAITUNUFIULAAITUNY
d15anaansInmavaudanne (Fandaddsunain
Krasantisuk & Runnarong, 2006)

YINANAUN TS OUANET 2 @y A

dan1zauun)ivies Anwingldaniiglau
was uaglallaunas unadnuaziusing ldun @ ndu
wazn1swentu faeinsesdunisdagldanuise
6,000 rpm 20 U1l 25 ssmwalyd Tuiinanvely
vowmAnfausignisuendu Indnantas wd viin1ein
Armnudunsn-saveaidu daeia3es pH meter
n1sinarauviinvewihfudieides Brookfield
(Sosranun $151uau 3 ada)

annaziss Anwnielaanglaunas wazly
Toles Usziliumnuaiineed sisume 35 Freeze-thaw
cycle Tnaluiivlugiiu eamall 4 ssrwadoa
\unan 48 Halus udnhluiAvludeuiiguvgil 45
ssrnwadoa 1unan 48 Falus vinuiidu 1 Cycle
¥nsnageuaviun 4 Cycles WagnasaINAIU 4
Cycles udsviiunofonasiuastunaufonty
nsAnwnneliannizaungilvies

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

6. ANWIN1552ANBLABY R85 (closed patch test)
YaIRFUNUIY wazA1Suiilidauysenauvesdna
NTINLRAAUTOUA

Useynsuazngunlagng

Usz91nT Ao 01@dUATINAYIY LaZRYN

flongsiaus 60 Tidusiuly endvegludnneiauiuns

)
[ (%

fafaaseut naudognslunisinuadsd faseny
fldsuanuBugenanggeeny $1uru 30 AU (WU
nausheths IneBandnmsivuandusetsiinewny
Y93n13dy Aannaes Ae ogadesiigansiisiuiu
30 Au) (Polit & Beck, 2004) 1NsinSAAIN 81&0
afas meandeiens fidony faud 60 Viuld enan
afasilifunaausnasieasusuly enaaingd
Lafulsaiianils enanasinsiilaifiuse Sinnsustasulng
wazansiall woanesed oranadnsBuAWITINluNg
Anwn wanduaiifinaundiussvosianisifidu
Usgnauannansanndusiengneiasidnsiunaanu
e nawinisAneen (1) girsddelianansadn
FruaAdeseld esmnniAnmsuiniu rieiionnaidu
U (2) huidevenaudisonanidnsiulasinig
5ENINYIINTANYIIAY

AnwnsszAeLAas 7S (close patch test)

Ushunaday: Mewauaulu lngviiaay
dvenRIAdEURBTINGY ruAsusinedey
ALY Negative control e g fumis Positive
control A® 0.5% Sodium lauryl sulfate laginnun
USUaundnsiuel nageu 2 $adnsu/as1uguRiuns
UaviudenseAunIas LasaudIenatanes L
Jusvezna 48 dalus easudmun dunanis
Wasuulaswesiandmdinndaudunaaeunisly
30 W91 ANHLNEUIURa Cosmetic, Toiletry and Fragrance
Association—CTFA fauandlunisns 1 uazeunas
Snafndann 24 uay 48 Halue Tufinwauaziiwa
WAnARay dudinisszaeifios (Mean irritation
index-—-M.L.) nioumeszifiuna (Poorayab, Mungmai,
Kriangsak, Kriangsak & Amornlerdpison, 2019)

ML = HATINATLULYIINAS (HULAS+81N15UINLEY) (2)
UIUDIEFLASVINUANYINITNAZDU




7. Anw1UsEANSAINATSINEAINLTINIIVBUNTIE
Uasfiuvasiimile uazAuEanguvasiInievas
AsuiidiuusznauvesasainaInsniinvauIouns

TneuUsusnunaaeulduiudnetng Laguuy
199791 (oawvuaruluvieuansdnedne: ulsesnidy
2 @ @IUVU MHEANUTINAABUAITU 1 dauans
mwdnfaurnaaeuiiuiiug Vesuvuduluviou
a19919991 wuseenilu 2 @ d@uuu dnduel
NadeUR SUTdIuUITNOUTEIE AR RIINTINTDS
wiandudeuns guld Wusnameaeu gl dunan
4 &Ua -1y ndeenuii

Fumeunisuszidu (1) Uszifiudnen
UszAnSnmnisifinanuudansswennsig daen1s
UszLﬁua"’mﬂmigiyl,ﬁaﬁmaﬂmﬂﬁmﬁa NAFOUAIY
Probe TEWAMETER wazUszifiulszansainnisiiiu
ANUEANEUVBINT A28 Probe CUTOMETER USHa
VNABUI 4 FunLsRanAgeU Sasndumiias 3 ads
WWuarneuldndnsusinaaeu (before) Tuiinwa (2)
Tuanfausinagouss 4 sisu Wenanasdasinduly
Wit muswazBonfituadlddredu (3) Useidiu
AneUszanSamnisifiunnuuduseaeansizsens
UisLﬁué’mwm‘agzyﬁaﬁmammaﬁmﬁq waUsuiilu
UsgdvBammaiiunnudenguuesin Usnumagey
Sogunieas 3 ada 1udn nddldnanfsvnaey
(After 1 wk wag after 4 wks) Juyinwa

M1914 1
NN IR UUNUNATE MRS 1IN 1YY

Cosmetic, Toiletry and Fragrance Association—-CTFA

deydnual  sEev anwaizn19Agin

- 0 ldfinsiasuudas

+ 1 Sosunuantes

+4 2 999LAsUIUNANY

++ 3 iaaLmﬁmmw%ﬁmmmimmﬁw
SR q Lﬁmﬁ'uum;;ume%ummimm

PRlLEREY

08

07

Deformation (mm)

0 8 16 24 32 40
Time (sec)

a1 FuldsnisBasivesfiaondadilaainnasle
Cutometer Uf: msmmaé”m%y’aqﬂﬁwmﬁa?:uqmﬁzm
qeUeyINTALSN Ua: ANUANA9TEnInansidesugegn
VB NAYYINAUINUALNITFIFUNTIRIN 1 FUd
299ANUAUUNR Lazaaediuginiglu 0.1 Juiiusn
NAIINNYAUTINTEYINYIEYYINAUIA ATV
vasrmaiuinigly 0.1 Junfiusnvesyivagyinie
WSn Uv: AUUANGN9TEnINanIsidegundaeann 0.1
TNLagN151F85UEIEAYDIYIENHYINIALIA R: 113
Lﬁagﬂﬁmﬁwé’qmﬂmi@mﬂ%u’miﬂ

Note. From “In vivo Study of Skin Mechanical
Properties in Psoriasis Vulgaris” by Hristo Dobrev,
2000, Acta Derm Venereol, 80, p. 264 Copyright
2000 by Department of Dermatology, Higher
Medical Institute.

a ¢ ¥
N15AATIZNLATETUNAYDYA

n15338ldn193As1eviveyanieaiaann
Wawnsuduiagy lumsimsgideya lnensinszi
woaduad@@esnssaun (descriptive statistics) Useidiu
AsdesiusunILANIeIYRdoya NTIATIE
Paired t-test fiszsutiodday .05

2385355015398 Tunywe

TasnsAnwadsiiiiunisfisnsananame
N33UN15938555uM N8 unywdvaanie uning1de
swiglaveasnsal luwszususyudus vl COA
No. 0023/2565 (REC No. 0064/2564) Susesiuil 31
WOWAAL 2565
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NANISNAADY
1. NANITLASEUFITANATINIINAANAUI DAY

NAINANSANRENTANAINTINIANAUTDLAS
wiiduaziBendeiinismin (maceration) Inetiile
Sinandudeunuiuasuasiden ldasatanenu
(crude extract) a1ns1niiandudowns Afldnuwae
vounarduniiadihmaduuied waziiniung
U3u1ns 300 Uadans

s

I3
2. Wan15AnEINSANYIgNSAIULYLADHTTYRNENT
dn Uiy 1n875 DPPH radical scavenging assay

mﬂwamsﬁnmqwéiumaéfﬂua%aﬁasmaq
ansatmaInTINinrauIauna wudi nuainsaty
nsidneyyadass DPPH Inedlen IC_ windy 0.78
fadnsusiefiadans (M9 2) lunsveassndaiiden
asatnnsniiavauienns quidueyyadass
FAnTu AadadierinanansUszneuiiuedn wu
arswesUu (Triterpenoids) wagansinduganilas
(Polysaccharides) %aﬁmwﬁm%’uqa (Boonja, 2010)

]
v

3. HANISATENAITUNUFIULAZAN T UNTE5ENARIN
FINAANAUTOUA

[

NANITWAIUIAITUNUFIULEEAITUNT AT
afinansiniinnaudanns

21AN15USELEUAIIUAIF L UDIAUVBINISU
NIUA 4 AISUNUIN 15U 1 2 Lag 4 (8 Carbopol
ultrez-20 Spway 0.3 0.5 way 1.5 AIUAIRU) NoU

v
=1

Uszifiupnuasmilianwasiioouasiden 1iaa Lag

' v '
o v a A o v A

F15UT 1 ey 2 TanwariilofsunAsut19al @i

F15u7 4 Tdnwasiledsunvoundsliaiunsainie

1%
= o

warsula (119 3)

[
[ o

Aallugasisun 3 Jsgminluiauisie lay

Y
FHIF1SUNTUSUIUaITAARAINTINLAANEUT D WAIN
ANUUTUSasay 10 wWesanidussduanuudy

a £

Aldannnisfnwigrsnisiueyyadasy uagdednis

o A

| YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

@mauﬂamuﬁummﬁwsjummﬁwﬁq Tuszeznandi
NAgaU 4 §UA19 91nN15USTIIUANWMENIINEATN
\Jostunun frfuiitidudsenevvssansainaingin
iavauieuns idnwariieiiouazidun Aoudramiin
Awdesseu lifindu ldiinnisuondu Lﬁ@%’lﬁ]%iﬁﬂ
unazduh

f1319 2

gn5lunI56IUeUYada Ty DPPH. Yva15ain9INTIN
Wianaude

DPPH
IC_ (mg/ml)

A0819

a15annINITINLAANAUIT B LAY 0.78+0.007
Trolox 0.04+0.005
L-ascorbic acid 0.32+0.002
M99 3
AITARIUIFITUYDIH 15U

daudsznau F1 F2 F3 F4
Laureth-2 octanoate 2 2 2 2
Methyl paraben 0.1 0.1 0.1 0.1
Cetyl alcohol 2 2 2 2

PEG-100 stearate 1.5 1.5 1.5 1.5
and glyceryl
monostearate

Carbopol ultrez-20 0.3 0.5 1.0 1.5

Propyl paraben 0.1 0.1 0.1 0.1
Triethanolamine gs. gs. gs. gs.
Distilled Water 84 83.8 833 828
asatnensIngia 10 10 10 10
NAUIBLLA

gs.: lduSuauantesaulaamunyau




]
v

4. HaUTZIIUAUAIRIYBIRTUNUZIULasAN TUT
fiasafinainsniinnauiawng

=

4.1 wan15UseLAUAIIUALAIN mwgﬁﬁm

q

NNsANKIANLAITIIgRTATUNd Ny
Ao o w = 9 i
NNNEANTR A grsinsu 3 idnwiiauise lay
° [ < o v I o o & o v o
iy 2 @13 Ae mfuiiugiu uazdiui
fansdfgy wudn (Fsuan1izeunivesiaiuy
duiauasuaslidudavandunan 28 Tu (gauugd
a = e o v Aw
\ady 31.2 samwaldyd) wudl 119 2 AU danwoe
g & Y = I a g o =
Jullelatu ldfingnau liiinnsuentu Aeutaile
N A i = I a ~ oA
dwdesgeu Muuas lilindu aruvilaldivdeunla
Manedudawasaylidudanas

4.2 NauszEiuAUAIAINENIZLN (heating

cooling cycle)

mﬂmiﬁmsmmmm@hﬁwgmﬁﬁuﬁé’ﬂwmz
NINEAMAF FiB gasenTu 3 undnwiimuisie ag
o v [~ o w = o d’lj o al'
Wty 2 415U Ao MFunugIu wagesud
HarsdrAey WUl @n12LI9A1E75 Heating cooling
cycles (gaungdl 4 samwaloadual 48 ilug
wihllddeunnufouiigamgil 45 semiwadea
Wuan 48 971u9) 1Wusuiu 4 seu Makuvduda
waanazlududanas nuldn e 2 d13u Tdnwaedu
& ™) 1A | a & ' P A
waladu lifinznou liinn1swenty Asud19uiin &

a ' P A a P A

W98 Auwad tindy anuuniialidsuwlas
PeaneduNavaaas lldudawas

AU 2 15U AD FSUNUEIY way

' o
v A a v a Vv 0%

mfunilansdfey dannuaiafigamgiviesiaanneg

Y
v W

GG NG SR GIGR

5. NANTSAN®INTTIEAN8LABY A1835 Closed patch
test

AnNSsYAELAD B SUNER S U s
2 in5u lilReN1sEAN8LABS (AXLULNTTIEAELABS=0)
muwanduanaisvesiuiiaiiuszaieiios (Mean
Irritation Index-—-M.L1) léiwinfu 0.00 Fatfosndn 0.20
wanadn v 2 fdu lalreldiAnnnssyanedosnan i

v 1%
U Va v =K

fimudasndy dedugIdedaieisundndaeing 2

F15ulUnaaauUTEANSNINNISLANAINULT LT IUD
N3N wavaudanguvasimissioly

6. nan1sANYIUsEANSANISLINANLT s avRY
n31edaaiulaile kazANEANE UVIIHINTY
nan1sANYIUsEENSAMAsIRNAINLT e
usevaansizlaenuiimis
INNSAENEIANULTLTWNN T
m3indn Shsmsgadetihani (TEWLD) Tuenanasfas
waan i Sunandue Wussezna ¢ dat wui
FmMsgaydethani (TEWL) U3nasiinedu 1 uag 2
linumsiuBeuniasesrnisgaydeinani ndld
nandug 4 daii (p-value>.05) Aduanslunisng 4

NaMIANEMINLANNEAEIYVDIRMITVDY
ASuTldIuUszNaUYIENTENANIINAANAUT LA

MnmsEnwIfinALDanguR e sy
fiflduusznevvesansatnansniiianauiewna Tu
pnanadas nasldssuilusresinan 4 dUanst wuin
A1 parameter R2 (A1AMUEANEUlAETINYRIHINT)
A1 parameter R5 (AMAMUEANEUANTVRIND) Uazan
parameter R7 (A18n51d1uv0an15AUGIUUEANE Y
Y03R7) Unasiinissuiiflduuseneuvesansatagin
inianaudouns Weweuisunou wazndanisld
fi15u Lﬁmﬁuaéwﬁﬁaﬁﬂﬁmwaﬁa (p-value<.05)
A1914 5-7

A1519 4

WRsUgURSn TN sgedeeenandamia (TEWL)
ol Laney uazvadlyssulduseeszingd 4 auniv
(F 1 uaz F 2) (n=30)

Position Mean#S.E.

Before After (4 wks)
F 1 Base formula  25.50+2.60 25.21+5.10
F 2 Extract 10% 23.65+2.34 32.02+3.43
p-value 0.230 0.001**
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M1319 5

WSguiigy parameter R2 (A1A11uéaneulngsau
YONAI) 1287 Nav waznadlgsrsuiluszeziiad 4
dUni (F 1uag F 2) (n=30)

Position Mean#S.E.

Before After (4 wks)
F 1 Base formula  0.62+0.12 0.61+0.14
F 2 Extract 10% 0.60+0.24 0.69+0.08
p-value 0.320 0.030*
M99 6

Wiguiigy parameter R5 (AIA114EANEUGNEY0A)
0l 1387 Nav uagvaalanrsuiuseezar 4 dUn1
(F 1uae F 2) (n=30)

Position Mean#S.E.

Before After (4 wks)
F 1 Base formula  0.70+0.14 0.69+0.10
F 2 Extract 10% 0.69+0.12 0.75+0.16
p-value 0.758 0.045*
M99 7

W3YULTEU parameter R7 (A9 T1a 1118971571461
wvudanguvesia) al 13a7 new uazuaaldesuiti
ve21987 4 dUR9 (F 14ay F 2) (n=30)

Position Mean4S.E.

Before After (4 wks)
F 1 Base formula 0.34+0.13 0.34+0.11
F 2 Extract 10% 0.32+0.12 0.36+0.10
p-value 0.880 0.032*
aAUs19NaNISIY

a15afinsINinnaulannssesay 12.5-200

a

fauanansalunisidneyyadase DPPH lagdlan

, , NFEFIVINTUM IS BaLiisuede
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 v A < B
i g atuinermansuazinalulad

s

IC,, wiriiusewaz 0.78 TnaU3unns lnagraniueyya

daszillosnaiunsamasdifgyesngnsle 31nda

=

agaelinnuwanzauiunuaudRvesansdfy 3

1)

WU AenARFeIiUITevaUuuY WInNa Warngyau
19ANT2918 Charoenphon and Wongkrachang (2016)
AlainsAnumannansadn ae woansgednili
Aoudragatu annsafsansidylufiveanunlda
wazanunsalumsdnueyyadassiatu Andnihagan
asUsznauiuedn Wu arswesdu (Triterpenoids)
wavansindusamilad (Polysaccharides) dsfiaanu
Wudugs (Limsila, Angathiphat, Chuchatchaikulkar
& Techadumrongsin, 2010) evnswaundsu
fmunzausefevavvesarsdrfyifiauduning
WiLgEL wuan Askd Carbopol ultrez-20 Wuans
dinanudunia Aenudududesay 1 vildanuduy
wilavossuiignuasiloflouasdon Aoudrmiln
Amdesdou lufindu ldiinnsuendu Wemaeddn
Wunardulh mnnrauiulSinuaududuiesay 10
Yo9a15ainIINTINInELTowAe Truadesges
msudenadosiuaAfevesnima wudles wavane 7
fimunedndusitiseAur e sansdfayiigaus
anusavi S uiiRmwTinLAafia (Panmueans,

Sila-on, Wongyai & Pumredsoonthon, 2022)

fi 2 drfudianunsiaifioumgiivios uas
anzisweduiaauazlfudanas dnvaviiy
ioladu Lifinzneu ldifanisuenty Aeudrevin
widesgeu fuas liflndu arunialidounas
faanzduiauasuarlddudauas deoglu sl
AuaudAmIIgan nsAnwisuaulasaielagld
Closed patch test vaaa 2 f¥u wusn ldrelvin
Annsszaefies Jsaenadasiuiuideves nwin
?jmﬁiué LaAUy Sukhapirom, Soonthorncharoennon,
Teldamrongsin & Pattanapanyasat (2008) launans
anmaniavaudowns lWanwanuduivrewad
uywd wud Yaeaduuazlineliiindunsenadn
Wad wazAnuUsEanSnInn1sannIsenEuYeIRIT
AnnnIzUILNINISIANeenTnd aunsaiiiuny
Waussweansrzdosiu lnsansnsnsseimevosiioon




91N (TEWL) @onAaasnuiwiae Klongpittayapong,
Jaricksakulchai, Sillaparassamee and Timmanee
(2020); Jaricksakulchai, Sillaparassamee, Sronwijit,
Likul, Kaewpreecha and Ngaewgootur (2021);
Jaricksakulchai and Sillaparassamee (2022);
Jaricksakulchai, Sillaparassamee, Sronwijit, Likul,
Kaewpreecha and Ngaewgootur (2021); Jaricksakulchai,
Sillaparassamee, Kittip, Srinuan, Koedchaeng and
Chanchuphol (2021) fAnwANULd SNy
Josiufin waznafinenudanguvesiovids wui
msuiifidiuusznovveansatinansiniiinnauie
WA annsafinuseansnmeesnsizdestuialds
wazAulszansamnsiiuauBanguresians
(R2 R5 way R7) udsldsrsuidusseziian 4 dasi
\osmnnAnaTRvesansUsEnauiiuedn WU aswe sy
(Triterpenoids) wagansiwaussanilan (Polysaccharides)
frsannuldoureswaddenndasiuiuisees
Ladda Sangduean Wattanasiritham filddnuim
Uszavgnnnisindueaanlsaaninayulng Tuean
alnsanINTaTITEaRALLE DL YDIAE (Sangduean,
2020)

<4

asUsEneUTeAN WU asne Ty (Triterpenoids)
wagansinausanlan (Polysaccharides) wusinlu
WiavduTeund wenaneeniinaaulfdueyyadasy
nvearaauTownsilnuautifueyyadassiy
WAy aansavisannszuIunsiineyyadased
danarianudonveasadlufimisls Yaoduns
\douannvesiad dsalriwadiomiainnuudauss
aunsanniivansedfny Wunsgdedulalad wag
v fidestunisgadsansddynngluiiondsld
wazdlsanansafinanudanguliunionisggeoigle

JoLaUDLUL

1. U lUAN®INISTUN LA DL AA RALAULRY

WNTIENEAAINAINTANTTUNATEUTY

2. AITVAFRULNTIUNTTAUBLLABATEAIY
258U 9 LULAN INT1Z N1TNAFOULNEIIBIABID199Y
Taiiieane J9zdinnuuidodonntu

3. W legluguuuussunihdsianunse
WiyAuausaluniseangnsaewadilivungle

&

e —
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AT HunsAnuasg N s ladminurdeseudliui (WEO) Safuwanaiiniin INARIIAMAY ML
(HORERBIEMI T uagnesladidusus sufAse TTngusvasiifeodnusasduss i SutReeus
lguataznaafnyilalndieiduanunuiuiugs (WEO:HDPE) TunszuiumisinlsladasiuuazUsunasies
UfAseniifinaresovaznaliuazannmvossdnfariiniuiild Tneldsnsdiu WEO:HDPE 7 1:0 1:0.25 way
1:0.5 Tatuiin uazUinmduselfiseusazaiamiitu 5 wt% 10 wt% uag 15 wt% a1nnsnumudn
Tunslwlsladariuindessudldudlagliidunaradin HOPE nslédssufiisendemalilaSesasnals
vosthifulnlsladageiuniinsdlulddissfisorandesar 8237 lunsdldldiussjiseniuionas
84.36 1iloldineslas wazovaz 87.56 ilelduiutudluninsswiiser nsdinsinlsladasuseninaisy
w3esudlFudafunanafinyila HOPE 71a8ns1dunes WEO:HDPE uazUTinmuissUiiseniimngauaseae
vl iiulnislaBagetu wudn Aismsndau WEOHDPE winfu 1:0.25 sruffusfust 10 wto TW¥esaznald
voshiulwlsladageiian Ao fevas 79.44 uasfidnsndru 1:0.50 moslad 10 wtos Sosasualdvasiiy
Inlsladageiigavinfu 81.20 usmnlddasidin WEO:HDPE geuazldaudusiudunniiuluagiliifnlouas
wiailianunsomuuiuldluiinaunndmalsihiulnlsladaandesas uardmaliauifmaniitaunie
wazAutT Iz AuAnas e shifufwanu luvneitiulnlsladaildannstinesladidususe
Uﬁﬁ%mﬁ”'uﬁmmwwﬁmLLagmma'Nﬁi’ﬂwmagmlmmmmngmﬁuaqﬁwﬁuﬁlﬁnamuﬁa dmsurganulinudn
fnTnnmsgunnegns faasdesinuniBnisuiulsantfvesihifufilddeld Tumslinsesiauifmand
yoasegnsiifulnlsladaitldannislnlsladasiuilsnsaau WEOHDPE wirifu 1:0.25 Tnsldineslas 15 wi%
uazsms1du WEO:HDPE 1wy 1:0.5 Tagldimeslad 10 wt% nuin msldsmadrlunisinlsladasiug
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Abstract

This research focused on the co-pyrolysis process of Waste Engine Oil--WEO with HDPE plastic using
activated carbon and perlite as catalysts. The objective is to study the effects of WEO:HDPE ratios
and catalyst amounts on the yields and chemical properties of pyrolysis oil. The WEO:HDPE ratios
were 1:0, 1:0.25 and 1:0.5, and the amounts of catalysts were 5 wt%, 10 wt% and 15 wt%. The results
show that in WEO pyrolysis without HDPE plastic, the yield of pyrolysis oil increases from 82.37%
to 84.36% and 87.56% with the presence of perlite and activated carbon, respectively, compared
with non-catalytic pyrolysis. In the case of co-pyrolysis of WEO with HDPE plastic, the suitable ratio
and amount of catalyst could result in a higher yield of pyrolysis oil. It was found that at the ratio
of 1:0.25 and using 10 wt% activated carbon, the highest pyrolysis oil yield of 79.44% was obtained.
We obtained an 81.20% pyrolysis oil yield at a ratio of 1:0.50 and using 10% perlite. However, the
excessive amount of activated carbon catalyst and high ratio of WEO to HDPE could produce wax
and a large amount of incondensable gas, resulting in a lower yield of pyrolysis oil. This also caused
a higher viscosity and specific gravity than the standard value of diesel oil. Using perlite as a catalyst,
on the other hand, produced pyrolysis oil with the viscosity and specific gravity of diesel oil. However,
the flash point of all samples was much lower than the standard and must be improved in the future
study. Finally, using a higher WEO:HDPE ratio could result in pyrolysis oil with a high kerosene and

gas oil content.

Keywords: pyrolysis, waste engine oil, HDPE, activated carbon, perlite
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11-14 wt% wagiuiiingwiuaglugag 100-200 m*/g
(Herskovitch & Lin, 1996; Samar & Saxena, 2016;
Koksal & Turp, 2017; Reka et al., 2019; Darmawan,
Wahyudi, Mamby & Suherman, 2021)
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Abstract

The objectives of this comparative descriptive research were to describe and compare self-management
behaviors after cataract surgery between Outpatients (OPD patients) and Inpatients (IPD patients). The
sample consisted of 60 patients who had undergone cataract surgery as phacoemulsification with
an intraocular lens. Data were collected via questionnaires and analyzed using descriptive statistics
and an independent t-test. The results demonstrated that the mean difference in self-management
behaviors after cataract surgery between OPD patients and IPD patients was insignificant (t=.601,
p=.55). By viewing each item, it was found that self-management behaviors such as washing hands
before eye care, cleaning the eye from head to tail, the tip of the vial touching the eye area while
dropping, covering the eye shield when sleeping, no water splashed into the eyes, brushing teeth
without shaking, and no bending over the waist had significant effects at the level of 0.5. Therefore,
the findings of this study suggest that the nurses should advise the OPD patients about cleaning their
eyes properly, using the eye shield when sleeping, avoiding bending over the waist, and brushing

their teeth while shaking to prevent complications after cataract surgery.

Keywords: cataract surgery, one day surgery, self-management behaviors

<4 &
2 g ;%; g

a a v ) =
VlLlJﬁEJ‘LJIU A0AARINUNTITIANWYIVIALNALLAS ALY

uNi
fonsyan (cataract) Wulsamsdnuiinann  (Staggetal,, 2018) PUI UILUNISHIP AR DATLIN

LAUALAINITY YINlAnISUDY Lﬁuaﬂaq LAy ijuaq LIAR wuuldueulsaneua (OPD case) SLU‘LJ?SLW?T?M%E@LN%?Y]

Wlaven Feosdniseunsielan (WHO) $1891177
Uig‘zﬂﬂ'ﬁﬁmuamﬁa%mwé’ﬂmmnéfaﬂ'ﬁmﬂﬁmﬂu
Jovay 47.8 wazSovay 80 veIAUMIUDAITWULY
Uszimanm&asiaun (Rao, Khanna & Payal, 2011)

SYWIN9 .M. 2001-2014 WUt Tuainesas 43.6
WuSeway 73.0 dwmsuludsemalnenisiidauwuu
Tjuaulse weruasuliusnisussmvusaudd w.e.
2561 waztinu3n1sEawnatdnlud w.e. 2562 ¥

Fefudleduaeiafinnzdensyanisfesiuine di
Tugmssnuiiniidae nssndminauduiniiqush
panuarldiauduiinniiey (intraocular lens) 111
wnuifiolEaseafiudniy
Tntuwmalulagnsidnsenseaniinnuviuade
wgldnaudssnnuigadluiiaudnvinaneiaud
fndsauazgeLordluvesdianszaniiaasoondia
UBNgNA1 (phacoemulsification) wdldiaudunnn
el (intraocular len) wiadiuld ilunaunuiiaud
uieniigu msridaldinanlunisyiyszana 30 und
fla 1 Falus FeviliTinsidadenszanuuulaiueulss
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ansaufimlsogisgndes insznnsufiRsmilal
gnazdwaliiinnnzunsndeauniuanls fidedeaula
flazFnwuisuifisunsianiseuesesiiiefisums
rndinslensaniuu kuuliueulsmeuta (OPD case) i
dUresdadanszanuuuueulsang1ua (IPD case)

o 3

AUITHIANIIIAY

WeAnwIUSsuLsUNgRNIINNITINNITAULDS
AENAIHRAAaNIEANTENIe Uleiidawuuly
waulsanguakaz e daLuULaUlsINg1UIA

NAULUIAANISIVY

e AN TaUMNIANIINNO B NTINNTT
AULBIVBIADINIAYERALLIY (Lorig & Hol man, 2003)
FAUNTNUNMILITIUNTTU AIUNT0B5UIENITINNTT
aueddunisnevauswesUissiudunisaiuayu
NYARININAVNNAEATEUATY Tianu1Tanua
puleandsrdadanszaniiiodesdiunnzunsndou
Usenousiy

nsdanwuzilidnadionowdant 19dd 3
foulunsdanlasdaanusnainilunie e
iundeflsameuiadnli

nsngannkuzinailawg1vIng iR
mansasuazvsengadluitiiaasias 2-3 ven v
vgonglalviuaregnuinendudaion uazaisveen
punauloveenaialiinaiun 4 Audnmurianm

nslifiaseum (eye shield) wugiliida
Manuazeanauld Iilewueu Uanaiawas 2
JURYIUUNATOUAN




wa o

n1stasiunzunsndounuziin1suuRe,
18 1o AaihanITIEaziBeAluNITHANITIVY

AUe9a 2 naulasuniswugiiuazaiinnig
U Unen memsatuayuainuaainsaunin lnegUae
JnnsnueIsgIRvzidIuTmTIsUds luNITIANg

¥
a

AULDY FINTOULUIAAT

FUNAFIUNITINY

AlerfindenszanwuuliueulsmeuaLay
AUdeHdRdonTzAnLUULaUlsINeUIadNg AN Y
N139ANIIAULDINAANARTLANG9T Y

AUy
nsiteadsiidunsfnwBanssaunsu
suteyausuniuazesnuuuiaiosdeldlunisise
N1UMTATUNT3Es5TUNTITE LY 1vil 87/62
ilengusetnmeunuuasy aaasauda 3%l
Toyaunvaeusunitazlideyafianysaiuaziily
Baszidoya ngldlusunsudnsagy

UsEuInsuazngufiiegng

Uszansildlunsiselaunguasisunis
Wsafonszanuuuldndusansrendameiioudanm
wazldunimnuiiey (phacoemulsification with an
intraocular len) ngusogsili@nuidonuuuians
131234 (Krejeic & Morgan, 1970) laun{Uien1enas

v A w v
HUEVINIRARDNTZAN
wuvlduaulsaneuia

v A v v
WUEVINIFARDNTZAN
LUUUBULSINGIUND

AN 1 NTBULUIAANITIVEY

NfnAaNsEaNLkUUlPAUSans 19 IndaNEW IR AL LE
wiaeuNlyiuaulsang1uia (OPD case) 31U 30
A wazileuaulsaneua (IPD case) 31W3u 30 AU

in3esiiofldlun1side

wdpailofldlun1sided ARFelaamNNw
UFtRnsquanuiesmendsfisunissndadensanuay
ihlunsaseurnuassuifomuasamumngauma
w1 (content validity) lag EMsaAaIAIdnwIY 3 v
lamaviiaugennaas I0C—Index of Item Objective
Congruence wi1fiu 0.78 wazinlunaaedldiugUae
menduidasenszanuuulrdudanenfameie
uinuazlduinuiouildldngusegediui 30
au visniulumanuideiiulas¥gnsduyssans
anauiusoanIveInsauuIn (Cronbach’s Alpha
coefficient) ldrarudesiuvintu 82 inTesdlefldlu
AeUszneuse noudl 1 douadiuyana 91w 5 4o
wazaauil 2 woAnssun1sdnnisIueInevdsngn
AoNszan 91U 35 98 laun n1sdem 4 U9 n1g
veean 9 9o n1slifiaseun 4 da uaznistlosiu
AzUNINgauls delavdnwuziuudeuaiutiu
umsEnlsEannA 5 sedu fnnsudananiade
NHANTTUTANITAUBINIENAIHFNF BN TEIN ail
sEAUNINTIAN (4.21-5.00) 111 (3.41-4.20) Urunan

¥ oA

(2.61-3.40) oy (1.81-2.60) uartaegn(1.00-1.80)

NOANTTUNITIANITAULD
MYNAINIAAABNTLINATY
-mMsidam
-NSUYDART
skifinsaum
-mstesiunnizunsngou
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nsiusausIudoya
PiTenusndoyamenueaiugiasiinide
donszanuuuldindusaniendaaeidontnuasld
luduinifieusudieseevilsduni iiudeya
funundiheuenlsmenaninaenasinviausiiou
uN3IA 2564 Fafounatay 2564 il deunisidn
sniAfoliTulatuasingUsvasd Usslomivasniside
WAEW3IUNNSITY Andnismeusuviseuqiasnisin
F1dy @nslumsginmadhsaiddelamnna laelides
oSuemgrale 9 uazdeyaildazgruiuliiduaudy

ananidlunsiaszvidoya

lendueensmaunuuaunBEIId (el

ifayansivaeuaiaNysanaukariinTzvoya
Inglilusunsudnsagy

1. feyaduynraiianesilagld anuid fevay
Anade wazAndonuunngg

2. WYANTTUNTAUANULDIVBIEUIBAENE
HidnAenszanwuuliueulsmeIutawasUienie

PAIHIANADNTLANLUUUBULTINGIUNA AT ALY

A¥esay Azuuwieds (X) wardrudsauuninigiu
(SD)

3. WUIBUBUNgRANITUNITRUARULEITDY
AUsnenddadonszaniuuliueulsimeiuia
waggUguuuueulsmeIua Iins1eiilagnisvageu
Independent t-test Ingimuaay d1dail p<.05

NANISIY

FefinguiogsRedUasfisunisuidn
FONTEANLUVUDULTINEIUA (IPD case) 31431 30 AU
wazfthensumsidndonszanuuuliveulsmenua
(OPD case) $1uau 30 A TaTiavun 60 au ihumend)s
S08as73.33 LAvNAYY S088826.67 NYNAINIGA
faetiaesnguilynsuaudiemde foazs3.30 i
A1NTTUNTIY RN ENAINIANSesaE 18.40 uaz
Seuay 28.30 luifemdenienduivn duandluy
a3 1 mamsisedisneasiden fal

1. WANIIUNITIANITAULDISIULTART WU
FUnefisunsiidadenszanuuuusulsmenuia (IPD
case) aglusyauanniian (X=4.72 SD=0.418) uagsfihe

| YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Asunsunfndansranwuubiuaulsane1una (OPD
case) agluszAuaniign (X=4.74 SD=0.852) 1uriu

2. WOANTIUNTIANTAULBIFUNEDANT WU
FUhefisunsridadenszanuuuuoulssmeuta (IPD
case) agluszAuin (X=3.95 SD=1.59) uazhUae
Hdndanszanuuuliveulssne1uta (OPD case) 3
woAnssunmeennadseglussdiuin (X=3.90
SD=1.610) lefinnsansededfumgadunginssu
idlevisangaiaudinaiung Ausnasfneylusydu
1oy (X=2.10 SD=1.561)

3. wgRAnssunsdnniseueswinuliiaseun
wui fthefisumssidindenszanuuuueu lsmeuna
(IPD case) agluseiuannilan (X=4.33 SD=0.751) way
flresdnsenszanuuuliueulsmetua (OPD case)
aﬂuamummwam (X=4.28 SD=0.905) Lilafan3as
setediusaisananduie nginssunslifinseu
mnaeanateglusziuliunans (X=2.87 SD=1.776)
way (X=2.93 SD=1.484) aua1du

4. NOANTIUNITIANITAULBIFIUNSUTRA?
ileloamsiinamzunsndeunuingtheiumstidn
AanszanuuuLeulsanyg1ua (IPD case) aglusysiy
1N (X=4.19 SD=1.75) uaz s dnfRenszaniuy
lsiueulsanenuna (OPD case) agluszauin (X=4.13
SD=1.581) wunu

5. WisuligungAnTsun1sIANITAULEIN Y
aaEAnve g IARReNsEINLUULBULTI NeUIA
(IPD case) waghuuliusulsangiuia (OPD case)
FmuUNMUTIET WUl weRnssunisdsilenauie
A1 NMIEAMIINUSIMTRAN UM NSTEERYILEL
Umaqﬂmmmﬁuﬁaﬁm UnAsaunnaealial NSkl
fnsoumdioduey mslaliidnn msuuseitulsl
dremivdeazdand waznislufunindinines 3
AaAnAeEeitdFnIERRfiseRy 05 Huans
Tumisne 2

6. NMIUIHULNEUNYANTTUNITIANITAULD
vosrtherfndonsranLUULaUlsmeIUIA (IPD case)
wazgUrendadensyanwuuliveulssmeiuia (OPD
case) lngsiunuin luiauuanateiy dalansly
A1519 3




71919 1
UFAIAIMIINDUALAITOEA YONNGIS IDE I TIKUNN INNAUIZ AN Wl YOTYARATIYIEADN 1AM AR DN T2 9N
ioog 1 (n=60)

LN IUIU(AY) qﬂﬂaﬁﬂiwmﬁaﬁﬂwmwé’w’wéfﬂijaagjﬁﬂu
MU (AU) Sovaz

LAl 16 (26.67 %) Lifgaemae 5 (8.32%)
Yni/manu 7 (11.66%)
adl/nTsen 4 (6.69%)

W 44 (73.33 %) Lifganemae 12 (19.98%)
Yni/nanu 25 (41.64%)
anil/n3380 7 (11.71%)

A1979 2

NIsTguLigungAnssunI1TIAN15AUedlAg TN 18N 1AM 00 TYINYDIE U8k 18AG BNTYINUUY
waulsing1u1a (IPD caseluaslyuaulsingiuia (OPD case) ueniiusIgye (n=60)

NORANTIUNITIANITAULDINNBNAEINAAADNTZAN (IPD case) (OPD case) t Sig.
X SD X SD
1. daflanaudam 4.90 .40 4.57 .898 1.856 .001*
2. 14 3 Aoulunisidian 423 130 447 1106 -747 237
3. Wamdenndelsimeuiadels 490 548 493 365  -277 568
4. Faarnusnaiinlunne 483 461 497 183  -1.472  .003*
5. an9ilanouneans 4.80 610 4.67 .606 .849 .243
6. veaammunaTIdeulitnaan 4.63 718 4.73 405 -646 121
7. WE1VINYINDUNLDAAN 4.20 1.249 4.33 1.155 -.411 370

@

dloveonmazimdinnalsamarveonsias 420 1243 383 1533 1018  .070
Tuiden

9. LﬁwaamEmeaqﬂmmmé’uﬁaﬁﬁuaumﬁa 3.33 1.768  4.37 1299  -2.579  .003*
USRI

10. loveenenaiaudinan 4 fivsnasainn 303 1790 210 1561 2512 .110

11. veaamasiay 2-3 vien 290 1626 280 1648 237 787
12. founeuazdheending 353 1795 343 1960 206  .093
13. veeansgeilsmeuiadalinnuan 493 254 487 571 584 226
14. YapsOUAIRADAIAT 287 1776 293 1484 -1.58  .05*
15. Wiasaunilediueu 487 346 470 794  1.058 .017%
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M1519 1 (AB)

NORNTIUNITIANITAULDINBNAEINAAADNTZAN (IPD case) (OPD case) t Sig.
X SD X SD

16. Wavhauazen/dfiaseumnould 4.77 626 4.77 626 .00 90
17. Inananes 2 Tuidsauuiinsounn 4.80 805 470  1.022 421 417
18. ladliudnen 5.00 .00 480 610  1.795  .000%
19. wussiulddemimioas Uanin 470 750 420 1337 1.548  .006*
20. vanuazonluninlnenslgandn 4.87 434 4.73 740 851 076
21. othanilnth 273 1856 250  1.871  .485 913
22. ldffunthenine 4.60 770 430  1.088 1.233  .039*
23. FugneaenIn Lieene9a915e 440 1163 420 1143 448  1.00
24. mq‘uu‘w“ﬁ" 4.53 1.252 4.57 1.223 -.104 .814
25. ginsviend nséwd wazeruvidededadiodu  3.60  1.453 337 1299 656  .402
U 2 U

26. reidapin q NSodnTiae 383 1555 427 1311 -1.167 .08l
27. MaﬂLgﬁJﬁﬂﬁ 1o wazany 3.97 1.189 4.03 1.159 -.220 .946
28. nandssnsenveandniiu 2 Alandu 4.63 928 440  1.163 859  .236
29. vanidean1snatu 419 1194 440 1.070 -569  .443
30. ﬂqammﬁwﬁum 4.20 1.3249 4.37 1.299 -.487 532
31, wAnidesSuusemuemnsvies wiouds 4.43 1165 447 1137  -112 797
32, vandsansldilofunientfindeiiinga 427 1311 430 1088 100  .982
33, UBUATLAIAIUTIHNGR 440 1163 420 1.278 602  .798
34. 99NANSINIY WULAY LNIIUYY 220 1.495 223 1455 -088  .846
35, guwIunifuan/Auuanidiessnuentiy  4.90 403 4.93 365 -366 523
A1979 3

HANITIATISVAAATLUVDATLYOINGANTIUNITIANTITAULDININGIA 1AL U8k 16Af BN T INUUY
uaulsangIu1a (IPD caseluasgUres1dadenszankuuluveulsingIuia (OPD case)

qGEY n mean SD Mean T df p
difference

HU2e IPD case 30 14743 9.42 1.667 601 58 550

HU2g OPD case 30 14576 11.90

, , NIANTIVINTUATINE DA W Te
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 < < B
i g atuinermansuazinalulad




N158AUT1ENA

1. Yayavildifvafuinanudn fuaelsa
Aanszaniisunisiisasenssanluwandgauinndd
WNAYE (WAIEDS SoEay 73.33 Wawinawe Soeay 26.67)

¥ U =

#ONAADINUNTT ANYIVDY Keelalay and Prasomruk
(2017); Ariyapoowong, Praiudom and Saleewong
(2019); Rodchua (2012) Nfingudegnaduineandga
winnIwnae lunisdnwiasellgUlelsaiansean
A ¥ Y a = ! IS a
WeuTegagynduilonguinnit 71 U mune Sanmn
yaslsadonszanidunisnizfdiaududiniguia
aumaInaudLiIndaunueny Jadnnulsatiuin
lugfgeeny (senile cataract) Ms@nwiAsinugUae

o o ] =~ 2 v a =
dea1eiilenguesndt 50 U 9nmsiAutayaidiedn
wud ewsnidudUieniivseiidulsauigisies
730 Systemic Lupus Erythematosus Lardnsny
weilUseiRusvauauR waniwndesanseunsniing
= ¥ A P £%
Fodwvanideundwmalidanszanle (secondary

cataract)

wanaNTnudn gUisnunArgaLazinAye
YnsuIevaIuYIEImdeneva1dnesar 53.30

PR =)}

a

Ta1193905581978 MN8N INPASaYAY 18.40
wazdlfeTesaz 28.30 MUl YremFanenauidn
Tinzidun1sdiani n1sreanm

2. NOANTIUNIINTIANITAUBINEVAIHARA
Fensvanvesnsinuadailduiseenidusmunisde
a dunsveenn dunslifinseunn wasdiunis
UftRfuetlestunninnnzunsndou nan1sine
nudn gUaesdefenszankuuueulsine s (IPD
case) Andseglusziuannianniign Wefio1san
FIITONUIN WERANTINNITNIDANNTUNITAINTINET
wagngansadluiin Uaegnuinedudaiuing
1 veeneiaianafivnn eglussdiutiunats 018
losnnginssufinanidenuesrendisdiun
dilgentoyanaduthemde wwilddouazazen
Judangusegrdlumnfnuinuiesay 28 {ae

Lifganemaeguanawingn

dwisuiherndinfenszaniuusueulss weua
(OPD case) fingAnssusnunisidan sunsneenni

sulifinseuniadoasiunsufdadiieteanis
RnnmzuvsndourdseglussAuinnuazanTigauiy
Ansansredenui wainssu Wevieeneadaneiivhm
ogluszduiies Fadudedilinzuuuian (X=2.10
SD=1.56) Msl¥gUrenafivmdeveansaiaLie
Jostusmeoniulnadilumuviethauayivaane
wnufienaedsogluhnm dnfumenuamatius e
Wi ddayuesn1snadivin wdeaBansnaiivhm
Hreduayniignies nAnssumsianisnuesniends
Kdndanszanuesinesaninguiaonndastunis
Anw1ves Keelalay and Prasomruk (2017) finui
HUrgsnnenszaniin1suuRdilunisguanuiesly
syduInian Ingmalssmeuiatzuusiagiiunis
UitRnunendeiinegianisndaieliliann e
unsndauity msfnde naldeuvesauriufniie
danalvigUrgdngAnssunisguanuieannatuegly
syfuLnfauniian

3. MSUIHULNEUNYANTTUNITIANITAULD
Tasraunmevdsindadensyansemrinegtiefiindinuuy
liueulssenuiauaziiefihdauuuusulsmenuia
wut ldusnenaiu (t=.601 p=.550) Felalidulum
anyAgusazlidenmdeiunisfinuvat Aryapoowong,
Praiudom and Saleewong (2019) wui1 nan15.U3eu
\iguAaAengAnTsunTuan UL YR ILHGn
FONILANTENTNNAUAIUANLALNELNIAGEI WUT UANKINS
flupe1alite d1Agyn19ada (t=10.92 p<.01) WuLREN
UIUITY Pankasikorn and Kitsripisarn (2020) Wuan
WAnsTUNIQUANLLBIBIE LTI ARFnTEangs
ningueuAu (p<.05) FansAnuvesii 2 Bosty
\Jungusneesiliidudaszdetu uilvianuineu
WaNAITIIIANITNGANTIUNITIANITAULDILANGS
fuogredpiau dmsumsfinwadaiidundusoeed
Judaszdefufedirsiiifauuuliueulsmeiuia
wazffihefiidinuuuueulsmenuialneiniseliaou
FBansdam nmsneeam nslifinseuni wazuuzih
nsufuagiietestunaiinanzunsndeumilou
futadeangy

definsannisfisuiisunginssunsians
AULEITIEde WUl n1sdedenaudani (t=1.856
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p=.001) MsdnanUsuFIAlUreeT (t=-1.472
p=.003) iilongengntanegnuinduiiaiveunvie
U3 (t=-2.579 p=.003) nMsUafiasousmnasniian
(t=-1.58 p=.05) slifinsoundeiduen (t=1.058
0=.017) nslulfdudmn (t=1.795 p=.000) N3
wusedulddenivieasianin (t=1.548 p=.006)
warnsludumindinies (t=1.233 p=.039) fa
uwanensegefituddmieadafisedu 05 $9910n13
AnwinuandslaifanAdefiuieufisusnedeuar
fanquinegsiidufUasusulsmenuiauazgiae
wuuweulsiwe e SwinanAdefidnuinginssu
noukarnaeliAuiguwideves Pankasikorn
and Kitsripisarn (2020; Ariyapoowong, Praiudom
and Saleewong (2019) WsdanAAROIAUMIUITLVS
Kitsripisarn, Peepratoom and Puributr (2012) i
WU §UIenas HdndensyanuuuliAsAudeIns
AmnuiAeItunsU AR TnsUsEdiu szznand
TisueunzLAinfinagn szeznandilinsenves
winuagnsAusinIies 3nsmeennuaznsidan
fignsiesuarlsiifinndunse FansAnwadaiingiinssy
msdanisauesedeiiuandnstuansae vl
Nnsansiiensudam nMsdnanusnuinlunem
Seveeneuanegnuineiduianvounviouiinm
losangtasuuuueulssweIuta (IPD case) l95ums
wugthwfeuvilvigaevans 4 ads iaifisudugiae
laiuoulss ne1ua (OPD case) agldunsufuai
Hosafinilnsianiznsneena wayn13ian waz
ﬁumzﬁflﬁﬁ]ﬂssué’aﬂénﬁﬂﬁwmzﬁQﬂaauauuulﬁm
FedUSsuiteuiugias OPD case azdniAanssy
fanan dewalvingAnssunisdanisauiesvesiades
nauuan1siy feunisnanuiiiudadiuiifos
dm3ugUae OPD case azdrwduasulvigvaeila

o

nsUJURMIALITUNSTanT MsneennIuINBsty

dmdunginssunmsdamnueaieatuniste
finsaum (eye shield) nasnian WukuUAIaLS
au lnguninstiaiiaseumbidniufesnserlanaen
nan waﬁmmai’ﬂLﬂuﬁamiaumLﬁavﬂ’maunﬂﬂ%ﬂ
wmszileusundugitneaylifdnd ldamnsaniuay

, , NFEFIVINTUM IS BaLiisuede
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 v A < B
i g atuinermansuazinalulad

flovidousuviuminadiidinld Tagusvasdnslifiasey
maazueunduiietestunisnsenunseiiiouiinids
danaliifn3nenn fnde uaziauduiniionilals
Lﬁauawﬂs‘hLmu'aLauuaﬂ%ﬂﬂﬁwqﬁﬂssuﬂwslﬁiﬁﬁ’IL%ﬁ
a1 Aswuseilulddreminvseasdanii wagnislinu
wiA1NI 197 ﬁLmr]mqﬁ’uﬁ?uuamdﬂ@ﬂwﬁga 2 @y
ﬁwqaﬂiimmﬁmmimmmﬁq 3 Faiiunnsnaiu Faits
3 Foiliaudfunniuiu msznnsldlidudimnm
iietlostunisinide nsuuseitulddentvieasda
wi waznslddunidinines dwasenisindeud
vosaudilhaud fouillaluluudandulsioglu
funiafignied Fefufingfnssunisdanisauiesly
Bosil wawuwaﬂasLﬁus}:w;:JﬂaaiﬁLﬁﬁw’LaLﬁaamﬂmﬁm
Jeymitagauan

AMTURANITITVBINGANTTUNITIANITAULDY
AenaednfenszanvesUiskuULaUlTINg1U1a
(IPD case) warliuaulssnguta (OPD case) il
uanesAuiy defansanlundvesAsugianisnidn
Aanszanwuuliuaulssneuia (OPD case) 93178an
dunuluduilsiueulss weruia Wy Asies Ane1vns
AUTATTNNNITNEIVIA ANLAUNIIUDIGY IR dAAADY
AuN15AnwIv0e Yukuntawaranun (2016) N15H6AA
wuuliiueulsaneuia (OPD case) avanasiunuly
nsusulsaneguiale 1,827 vmasiuuaznsdiny
U89 Anruechai, Tepsuwan and Suksataphonlarte
(2020) finuin msliuinsdihelsndenszanuuy
lduoulsane1ua (IPD case) a@1unsnyIganduyuy
Tunis¥nw 1a 3,222,822 vin Tud w.a. 2561 uay
2,910,411 uwmlud w.a. 2562

VOLEUDLUY

wan1sAnyiassingAnssunisdanisnuies
lnesauvegUrunendwindndonszanwuuliveu
TsmeruanasUlsuuuueulsameualiunneiaiy
wadsedefiinnuuandefunisadd FewgAnsau
waniwgruransunaulunslie uugddield
fUheanunsaufialdegragnaeadendutiu leun




msdsflenoudan nmsdemainuinasinnlins UftRauliesunmzunsndeuiie@umdsaiaguan
m mangenelnedililiasvinondudaivinam  wnfUieifaidadonszanlmi 9
nsld7tansoUM (eye shield) lanznausudy

nslallsiiudam nsudssitulsidenth wagnslaif

Y 1] o o aw & .
NHAINTNE7 NANTIUAINGIAITTUEwAZITTN I dowupuuzlunisinidensaialy

(%

AtheufjiRetgndes vsewusihgadigatvayuly  detausuuzlunisiiidunswmelud Al
I3 1 P2 o Y Y
SRR wazureanel AUNINEUILEILNTYntanLY o o s o o 1 a

3 1. Anwdadendanuduiusaenginssy

=g Y] = A
9] N AYTMNUNYTIUIAFATUN 12152 TUNVDN 9 DX v v 1
WL WANTINUNETUIAEINTATALASIUEITUTIVE ﬂ’]iﬁ]ﬂﬂ'ﬁmmm‘umQU?&IN’]@@W@ﬂi%ﬁ]ﬂLL‘UUiMUBu

whedUieuen dmsunguitiswuuliueulsmeuia ey
v T 15ang1u1a (OPD case) waziUieH1fnR BN ANLUY

OPD case) lnilifssuaudinduaisanisdaniway
( ) yaulsang1uia (IPD case)

PYDARILNUNITUILIEUUN L1981988815AN15A19

o 4w 9 . o o 2. An s lUswnsuaeS e MIIAN
fefigndes wazmishiawugdiagasaguisuuy wiinnUsunsdudiaiuanumsdans
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Abstract

The objectives of this research involved the development of a cognitive integration assessment system
for children at risk of dyscalculia. The research instruments were an intelligence quotient and a
mathematics ability test that used the counting, comparison, and addition test batteries and consisted
of two domains: memory and integration data. The content validity index, which included the sum
content validity index and the item content validity index from seven experts, was used to analyze
the data. The research try-out group consisted of 30 students, as measured by Kuder-Richardson 20
(KR20) difficulty, discrimination, and reliability. The following were the outcomes: The development of
the cognitive integration assessment system consisted of a sum content validity index of 0.94 and an
item content validity index between 0.86 and 1.00 (2) The development of the cognitive integration
assessment system included both a memory test and an integration data test, both judged suitable
for use by experts (3) The difficulty values were moderate to relatively easy between 0.40 and 0.77,

the discrimination values were moderate to high between 0.20 and 0.73, and the reliability using

Kuder-Richardson 20 was ¢ood between 0.85 and 0.92.

Keywords: a cognitive integration assessment system, children at risk of dyscalculia
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Handbook: The systems development life cycle”
by W. S. Davis, 1999, Copyright 1999 by CRC Press
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Abstract

The purpose of this quasi-experimental research was to compare the effect of a symptom management program
on fatigue among caregivers of the disabled at home. The sample group covered 44 main caregivers,
separated into 22 cases for the control group and another 22 cases for the experiment group. The
control group received routine care. The experimental group was given a symptom management practice
program as well as care. The program was developed based on the symptom management model of
Dodd et al. (2001), which included 4 stages: (1) symptom experience assessment; (2) potential development
of symptom management; (3) self-management at home; and (4) evaluation. The instruments were a
demographic data sheet and fatigue questionnaire (developed from Piper Fatigue Mode (Piper et al,,
1998). The fatigue questionnaire had a Cronbach’s alpha coefficient of.94 when tested for reliability.
Data were analyzed using descriptive statistics, dependent t-tests, and independent t-tests. The results
suggested that the fatigue score of the experimental group after the end of a 4-week and an 8-week
program was less than that before receiving the program, with statistical significance .05. The fatigue

scores of the experimental group after the end of the 4-week and 8-week programs were lower than

those of the control group with statistical significance .05.

Keywords: caregivers of disabled at home, fatigue, symptom management program
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Abstract

This study was conducted by utilizing organic agricultural wastes from Santol, Sa Kaeo Province, and
developing a health product containing antioxidants. Santol’s agricultural waste materials included
leaves, branches, fruit peels, and pulp. The experimental method is to extract the essence from
organic agriculture wastes. Then the antioxidant activity was evaluated by the DPPH method and
develop the health product with Sandoricum koetjape extract in the product, which was formulated.
The product’s stability was evaluated both at room temperature and under accelerated conditions.
This study showed that Sandoricum koetjape extract provided free radical scavenging activities as
measured by the IC,, of leaf, branches, fruit peel, and outer pulp of Sandoricum koetjape extract at
4.80, 1.07, 0.36, and 0.32 % (v/v). The appropriate formula consisted of 10% Sandoricum koetjape
extract, 10% paraffin waxes, 10% beeswax, 30% Vaseline, 38% white oil, and 2% isopropyl palmitate.
The health product, 10% (w/w) Sandoricum koetjape extract, demonstrated excellent stability at room
temperature and under accelerated conditions. The products had a pH of 6.07-6.15, a fine texture,
were stable, had a light yellow color with no stratification, were opaque, and had no odor. Both light
and non-light exposure had no effect on viscosity. Therefore, the waste organic material in the farming
process reflected in the fruit peel and outer pulp can be used to add value to the development of

health products with antioxidant activity that can be used as skin care products.

Keyword: organic agriculture wastes, antioxidant, santol
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Uiziaﬁuﬁﬂ'mﬁaasgmdadlﬁﬁmﬂizimﬁ WJunsan
MsianIswYinats dsmsnsevindananazneliin
uwRansueulaeonlusluduussomeaiduniadou
nszan Wudlymauwnedendmasronizlanfouny
41 (Charanjarupat, 2018)

Sinaszuii fudiveun 4,496,962 15 1Ju

¥ '
& =

NUANEATNTIN 2,469,094 15 (54.90 % v Ui
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dseennszviouilauinsgiu uazuussuidunseviou
a08uA T99INNTLUIUNITNBATAING 91NN1S
d1979909338 9w NUTAAME 0 lININ TN WATIIUIY
10 wu WU wazhafiAnannisdaussdunseiouly
[EGIRET wazdeniiesuueniiinannsyuaunis
wagunsesiouassuin daduirvianiidsnunie
Usgleydagdnuauuin

nszvieu Wuiiveglunad Meliaceae fidoms
INBIANER311 Sandoricum koetjape @1sWg WAL
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snauly i evInsUuflgrsvandinen ansuseneu
wuiluusvia Sgvidiueyyadasy wasdielody
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Rovils qvisdnugadneing 4 qslunisiueyyadass
(Thankham & Pathumanont, 2018) finsAnwanefiun
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aweosoun unutiu au1suuaziluea (Karthika &
Paulsamy, 2015; Ahamed, 2017)

ARvedaiurudAglunsiaundndos
wleguam mnmsliuselomitagivaeliniinisinuns
YounumINg feIEmsAnwgrindiamiie e
vhuwdnsausiilegunmiifdmUsznevvesansadn
Jumsdeasunazenszaununm@iaely

o/

ngUszaeA

1. ilefnwgvismssnueyyadaszvesansarin
nTandunsdmasldannszuiunisinenInseyiou
2. vitevimunansusiguamiitiaunwiiia

a dd‘ d' 174
LLUQﬂﬂVIQU{]VlLﬂEJ'J‘Ua\i
ASELNBU JON1INYAIENS Sandoricum
koetjape (Burm.f.) Merr. \Julddudunsouniinu
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waedl 3-5 waa InsAnwiduamaudilunisdu
asfueyLadasy aseengnsUszeBaNINguLUAN
walsiiu ansusznounalauess wavitu Tusleendnu
dulu walaziUdenldussnseiou wuin lansdfy
nandiloengnamandaive ansddymanid
Tmyjasﬂuﬂejmmaﬁuaaﬁ (Terpenoids) (Wanlapa,
Wachirasiri, Sithisam-ang & Suwannatup, 2015)
nsAnwiansadnanUdenldvesnssiounuans
d1fgy lauA Koetjapic acid (1) katonic acid (2) uag
3-ox0-12-oleanen-29-oic acid (3) ua1sdiunis
Sniaunazanansolunsdudusadusideld (Rasadah,
Khozirah, Aznie & Nik, 2004)

o =

A5ANTNUUIY VFAAZEITLAN

\rdosleuavgunsal indosdiaziden (analytical
balance) iq"u BSA 23, LA30INIUETS (hot plate and
magnetic stirrer) %o KA ju C-MAG HS7 digital
w39 UV Spectophotometer

a1s5wadl Paraffin wax Beewaxs Veaseline

INUIEN TUTH (MUReu) 390

< o 1
1. N1FLNUAIBYIY
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2. NISASYUEITEANARIDENY
ANSENAAIBENS I5N1S A9l TIFIBE LAY
D NTILRNUALE UNLNENAME LONUBAANULTY

95 % (NI IUVBIFIDLILAILALLENIUDA 1:3) AR
3 A9 WHAYASIANA WU 7 T4 91NTULININTBIARE
N5EANYNTY Whatman® tuas 1 inansanaflauisey
P ~ a a Y a
wielugou gaumall 50 ssmwalis Iuwisatinlaeg
TnanUseunas 18 97lue 91NUUENE1TANARYIULIS
TUunagden Wal9aUKIUAZLASIVUIA 50 mesh (297
um) LAIUINEN NP aEazNaNdn (% vield)

NgAT % yield = (ndnasanaeiu/dmin
#18819) x 100 (1)

3. ns3As1EsiANaIunsaluntsduds
ayaadaI¥A2875 2,2-diphenyl-1-picryl hydrazyl
radical scavenging activity (DPPH)

3% DPPH radical scavenging {357 diaudas
210 Braca, Sortino, Politi, Morelli and Mendez (2002)
Toeld3nfiud (L-ascorbic acid) iuansunsgiu i
nann1s Ao asazany 2,2-diphenyl-1-picrylhydrazyl
(DPPH) %Lﬁumsazaw%u'wLLaz@JmﬂﬁuLLmﬁ'
AUEAAY 517 Wluwns Lﬁ'aa%aéasz DPPH 91
Ufisenfiuansiuueysadase (antioxidant) 9yl
asavanedihawes DPPH nsasauluansavaneduios
éauuazhi@mﬂﬁuuaaﬁmmsm Adu 517 uluns
Tnenauasazaneanass (Arudadududu 1 pg/ml)
n30a1IAg 1 IMAdRUATANANYIUINIUADN LAY
onaguuen (Aududy Budy 50-500 pe/ml)
U31m5 0.2 addns fuaisazans DPPH 7 avanelu
fYINazaN8LeNIuea AMUWNTY 0.05 mM USuInS
1.8 fladdns uaziiudegns gumgiiviesludiia 1y
1181 30 mﬁfmmms@mﬂﬁuLLmﬁmmmmﬁu 517
wiluwes @ae 1w3ee UV-Vis spectrophotometer
¥nSMAaBIaLn 3 91 uarFIuIAIANS e AT YRS
N1391UYadase (% DPPH radical inhibition) 210
qmﬁwialﬂﬁ

9ntutuIFIuIMTm % DPPH radical

scavenging AIANNIS

DPPH radical scavenging (%)=[(A -A )/A 1x100 (2)

log A = A1MIsgANAULERIAY
A, = AN1sgANAULEIEIIINRALENSTI8E

ANUIUTIAT C,, 191nN9I5ENINANLTY
TUYDIE5a79 (X) Lay % DPPH radical scavenging
) TngLiguan IC,, ¥®3 L-ascorbic acid
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al o dal’ ) a Yaal
nswsgRisunugIudunswseulagldis
Beaker method manns1e 8 lagldmauseulunnsg
pauara19dIuUsENaUlAYSUNNSUABNAYANYAN
drulsznouiilinngavasuiaiadian wazadusialy
& | Ao = v
Wudiuusenouniigaviaeuinaisedasdn 3ansiv
v <, v v . Ao W
AMNSULTUNISIAUS UL Indirect Lagdlansu
491l Paraffin wax, Beewaxs, Veaseline Tnely Water
bath uay muANgUUYIlAlA 70-75 ssrwaldya
LY a =l = a

WaINQUNTanaunde 40-45 BerwalTYa LR

a

ansainanTandunidandiusig 9 vesnseviauas

a [ I3

Tusnsunansae 10 nSu

5. finwianuasinvasinSunugIukaaisy
S Y v a o ¢ A Y
niarsannaniandunidasldainnszuiunis
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o a w fa A = A a
UNNARNUNNLAIYUANEIN 2 dN1IE AD
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n1sUszIiuANAIAINgUU)IRY
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v @ 1

Fahmdndedmegey f3uay 200 nfa
ilusslifigumagiivies anrdudauauaylaiduda
was Wunan 4 dUast Tnsudadududanasuaylyl
dudawas Useilluauandfnienienainuaziail (A
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NSUsSZEILAINASAITIANT2159MIY5 Heating

cooling cycle

Fohwiinghenmagey fiuay 200 niu
Usziiumnumeiivesgnsdiiu wuadu 2 ngu laun
fufauasuaglidudanas andudluifvliluanme
Salnglddiuiigamaivssana 4 ssmwadea 1Ju
nan 48 $alus whnhanlddeuiionmaivszanm 45
psmwaidoa Wunan 48 $alus Juidu 1 50U
fravun 6 50U vhmsUssduanautiniineninuay
AnanTAadl (IunsUssliununsiiigumaiivies)
VBIgAIITU NNTU ﬁmﬁ’uﬁﬂqmwgﬁﬂqﬂﬂ%ﬂﬁﬂmﬁu

n1snseuazasunadaya

ideyaundnszileumenisuenussinmiaya
Tidunmnanymufuusidnuinazianiess
ToyanuiZnismeadd iloneuingussasduas
aunfguiidalitolud Tnelilusunsumeada Tu
NMFATIZAAULANANSERINAneuiunas Aele
Anudesiuderay 95 wiefiseiuiiad1fny .05

NANISNAADY
1. HANSARENENSANAINTANBUNIEINAD
T¥annsEuluNIsINEASNSEY oy

HaaInNsannansainanandunsdmanly
nnsTUIUNSINERInIzTou Tneusznaudae Tu s
Waenua uaziileduuen fe3anisusi (maceration)
TneidegseuwiaziiuaziBen Uuntarat, 2022)
Iansanamenu (crude extract) 9nlunseviou ansana
WUIINAT asataeIuInNEena ansatnneu
Mniensuennseiteusts 4 faeghe agldidu ans
afaneny (crude extract) fhwindevavnanan uas
SNWULTNIAWAIN (115191)

2. Namiﬁnmqwéﬁnmqwéﬁwa%aaaix
Y94819d1Agy 1A835 DPPH radical scavenging
assay

mﬂmamiﬁﬂmqm%‘lumiéfma%aaaiz 209
ansafnanlu As wWdonua uwastilenauenvenseiiou
fienududu 50-500 pg/ml wui arsadnanly

, , NFEFIVINTUM IS BaLiisuede
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 v A < B
i g atuinermansuazinalulad

AS¥YiaU N9 WaNNA LarllaNanIUUBNNTENoU
Aanuatnsalunismineyyadase DPPH lawilan
C,, Seway 4.80 1.07 0.36 way 0.32 (11519 2-7)

mnnassnsaiiidonansarinainidenna uay
\owadiuuannszfiou simundundefsiguam
soly lesnniissduauansalunisdudioyya
dasziiAntuganinluseduanudududiotu an
J1inaganInansdaniases wailiuess tnalaled
w1lUiu wosiiuegs amasoun unuily Aulsu uay
fluea Gellnududugs (Suksomran, Sumalai,
Tangsakul & Chaitan, 2022) 33i1a@15ainfInNa?
uaunfundnsasiiegunmely
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3. HaNTSIATENANSUNUULATASUNTENS
anaanilaannauasilonan1uuanNvaInsEiou

9nnsUsTliuAuAELS e ef uTe Iy
e 3 frsunudn f3udl 12 waz 3 @ Isopropyl
palmitate ¥uthidusviasats a1sddey Sevas
1.0 2.0 Uag 2.5 Mua19u) neulsyiiuaNARagl
Snwazidodovuavidon anudunin anuanunsaly
nsazanvariden ANNTuniawzal uasisulil
ansoazareasananseieudialeiula duans
sui 3 fidnvailem3uiideuthavaiuly fauens
YTuaudiudsznauaisu (11519 8)

Fefugnsmiudl 2 Ssgninluiaunse Tneda
FduiifiUSinaesatnannseeuiaududulosas
10 1nmsUseiiudnwaenanenmd ssdunuin
i3uiitldudsenauvesansafinnsyiiou fidnsaiile
Wlouaziden finrwesn Audesdeu llifinnsuenty
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nsYiou
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NNTANYIANAIIIVDING 2 f15U fo
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719 2 915U danwailoidouaziden JA1UAIN &
WU lAANISLENTU Auwas lTndu anuniia
luasunUassanneduiavasias bl duianas

sarwaled Wunan 48 Talus udathlulddeuan
Soufloaungll 45 osrmwaided Wunan 48 Falua) 1
1 4 0U Mewuududawasiaylddudawas nudn

a2 Na"di%LﬁUQ’NNﬂQﬁ’Jﬁﬁﬂ’]’]BﬁIQ (Heating N 2 B3V maﬂwmul,ual;uauaul,a&m UANUAIRT &
. 343NN lmﬁmmmﬂ%’u
cooling cycle)
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AeUESUNY 2 fSU TAuasiaNg gl

Y

[

INNISANYIANUAIAIVBINE 2 AI15UN
a

a

#01172159978735 Heating cooling cycles (aaungil

Y

v @

PouianeduiaLaswarliduianas (519 9)

f1319 1

UINUNAITANAVEIU TOUALHARAS UASANHULNINAIENIN

GREGRL dwidnansada (nfa)  Zevazwandna dnwauza1saninneU

asananervanlu 70.45 5.32 yoamaduniindiiniauns
A5anAnEIUIINAS 160.32 7.98 Yoaatunilnatiniasi
asananervannlasnig 140.32 10.87 yoamaduniindiiniasm
ansafiavenuaniionaguuen 189.32 13.21 yoaatunilnatiniauns

M99 2

AINITRANAULFIVENTITUINTFIU Vatamin C 8l 1387 30 uI9] 1AIETIAFY 517 nm (n=3)

Conc. (pg/ml) Absorbance (Average) DPPH radical scavenging

1 2 3 \a88+SD. (%)
1 0.186 0.182 0.179  0.182+0.004 18.72
5 0.165 0.167 0.162  0.165+0.003 34,30
10 0.101 0.110 0.132  0.114+0.016 55.76
15 0.023 0.021 0.025  0.023+0.002 97.95

1319 3

AINTSRANFULTIVBNTITANADINTUNTENDY 04 1387 30 W] T1AIINEIIAAY 517 nm (n=3)

Conc. (pg/ml) Absorbance (Average) DPPH radical scavenging

1 2 3 \ad8+SD. (%)

50 0.161 0.163 0.166  0.1630.003 6.26
150 0.159 0.154 0.159  0.157+0.003 10.02
250 0.143 0.141 0.145  0.143:0.002 24.34
0.131 0.137  0.135+0.003 25.71
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A1919 4
AINISAANAULEIYVBNTITANADINAINTENOW 04 1387 30 WIT] 1AIINEIIAAY 517 nm (n=3)

Conc. (pg/ml) Absorbance (Average) DPPH radical scavenging

o (%)
1 2 3 LRa8g+SDh.

50 0.211 0.220 0.220 0.217+0.005 7.28

150 0.208 0.210 0.217 0.212+0.005 8.18

250 0.205 0.204 0.202 0.204+0.002 9.23

500 0.201 0.200 0.208 0.203+0.004 11.68

1319 5

AINIIAANAULFIYVITITANNINIUABNHANTLYION & 1387 30 W17 IAINE1IAAY 517 nm (n=3)

Conc. (ug/ml) Absorbance (Average) DPPH radical scavenging
1 2 3 \aAE+SD. (%)

50 0.125 0.122 0.125 0.124+0.002 30.86

150 0.120 0.121 0.121 0.121+0.001 34.85

250 0.104 0.109 0.101 0.105+0.004 45.52

500 0.087 0.097 0.093 0.092+0.005 57.50

M99 6

AINIIRANAULTIYENTITANATINToA IUeNHANTE Y 8l 1387 30 W] 1AIINET1IAAY 517 nm (n=3)

Conc. (pg/ml) Absorbance (Average) DPPH radical scavenging

4 (%)
1 2 3 1Ray+SD.

50 0.132 0.130 0.131 0.131+0.001 29.75

150 0.123 0.120 0.123 0.122+0.002 33.72

250 0.106 0.101 0.103 0.103+0.003 46.75

500 0.072 0.070 0.089 0.077+0.010 63.04

M99 7 1919 8

gnalunITA IMeYYadasy DPPH. (IC50) Yeeansann  nNIsimIsIsuvessIsuNandasigynIn

9n510lU A9 1UAanaa iilanan 1uuenvaInseiay

daudsznavu F1 F2 F3
M08 DPPH. Paraffin wax 10 10 10
IC5o (mg/ml)
N B Beewaxs 10 10 10
asanmannlunseiou 4.804+0.007
L . Veaseline 30 30 30
AN9ANAINNINTENBY 1.074+0.005 y
. » . UIUUY 39 38 37.5
g@1sannannilasnNanIznNau 0.365+0.007
o & o Isopropyl palmitate 1 2 2.5
FNTANAANLUBNANTEN DU 0.324+0.003
158NAANNNTEN
L-ascorbic acid 0.007+0.001 QUERUUL oY
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M1919 9

ANYENINNIENINLALNIUATVOIFISUNUGIN UayiITUNanIasigunInidaudsyneuvevarsannnsyvoy

wausuduseezal 4 auni

f15U dn1ne ANWAZNINBATNLAZLAL
pH a nau Snuwaziile
iU 1 nouUsviliy  durauas 6.32  @v17 fiunas i dedleu liwendu
(Frsumug) lidudauas  6.12  @v1 Audas Wi dedeu Tuuendu
gauniivies  dudauas 6.3¢  d¥717 fiuuas Wi oo livendu
lududauas  6.22  @v1 Audas Wi dedeu Tuuendu
AN Fudauas 6.09 @v13 Aiuunas i dewdeu Tuuendu
lidudauas  6.22  @v1 Audas i dedeu luendu
f15U 2 nouUsyliu  duralLas 601 Awdesgoufunas il ooy lduenduy
(n3usanscey Lidufauas 618 awdesweudiuuas Wil Weudeu liuendu
gaunaivies  durauaa 632 Awdosgouduuas il audou ludwendy
Lidufauas 610 awdesseudiuuas Wil Weudeu liuendu
AN Furauas 6.98 Awdssgeu fuwas il ey lduenduy
lidudauas 636 Anmdosdoudivuas  LiE ooy Liwendu
2AUT19NANITIY DPPH Tagdlen IC_ Seway 4.80, 1.07, 0.36 uaz 0.32

n1sanaansannandandunidimaeldain
NszUIUNMTINEASNSETEU Ussnaudae Tu Ae wWien
na uazliledunenvensyou ansataneuaniile
AeuennITTouTs 4 fog1a aglduamsatnneu
(crude extract) fivhwindeuaskanan 5.32 7.98 10.87
way 13.21 awiuiSinaansatinandedusinaens
afnlaadan wazdennasetadun denndesiuinu
7989949 Neelapong Phonyothin and Sitthikityothin
(2019) AdnwAsfunsainanszddainayulng
Ine: wuursuaziuuwis Ingfegefiinnsvieruain
oieudsazisansardyosnuldusinadidesnia
Qvismsiueyyadaszvesasatanly A Wienua
wazilenauenuesnseiiou finnudiud 50-500 pg/ml
wuin ansatnanlunseieu s wWaenna waziiona

AuuennIEviey danuaansalumsidneyyadease

qwéﬁma%aﬁaisﬁﬁwﬁu AINI1UITLUINETT
damasuanalueya lnalalya eluiu mesiueyn
aneTess Uiy guiiu uaziiuea Ssdmnuididiugs
ADAARDINUNUITY Suksomran, Sumalai, Tangsakul
and Chaitan (2022) filé@nwngnduoyyadasziag
n5inseimUnaasddinuaniiudenaa
wazionaduuen levnswauniduiimnzen
seforazvasansddideudunieafivanean wuth
n1519 Isopropyl plamitate Wuasdaeviavane
Wiedrwavarpansddy finnudududevay 2 ds
nalii3uiinnunsinfiunzay sfuildnvasie
dlouandon dndesgeu ldfindu ldiinnsuendy
WinzauAuUSInamuILuioay 10 vesaEnsannan
nsevieu NNsANwIlaensULAYTaRWRD N19N1S

WNEATURNYaA1 Msen1sAsUselevifimaengun
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Abstract

This research aimed to compare the perception of competency in Rational Drug Use--RDU between
the pre- and post-course of Pharmacology for Nurses in Semester 1, 2021, from September 2021 to
January 2022, in 87 second-year nursing students. The instruments included a personal data record
form and RDU questionnaire. Cronbach’s alpha coefficient was .98. The data was analyzed using
descriptive statistics and the Wilcoxon signed-rank test. The results revealed that perceived competencies
of RDU in second-year nursing students during the post-course were higher. Also, the means of their
perceived competency in RDU between the pre-and post-course were significantly different (p<.05)
overall, with 2 core competencies and 10 elements of competency. According to the result of this
research, lecturers should provide learning management that can increase competency perception
in RDU among nursing students for their RDU skills conforming to learning outcomes during

their college year.

Keywords: perception, competency in rational drug use, second-year nursing students
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sy Idnnnindaudsdu (B=.258 t=3.71 p<.05)

n1sldenagvaumnng (Rational Drug Use)
asrnseuielanlafensls feil “Patients receive
medications appropriate to their clinical needs,
in doses that meet their own individual requirements,
for an adequate period of time, and at the lowest
cost to them and their community” (World Health
Organization, 1985) “Q‘L’Jwiﬁ%’umﬁmwamﬁ’u
Haymguam agldenlurundigndesiugvasusias
518 fresveznaINIsSnwfivinzay uwazilatldine
eyurulazUaetioniign” (Rational Use of Drug
Subcommittee, 2017) luusenalnedafiuseanvud
110133 A lalunisldensgsauivgue wuii
Uszrvudadtlaiejimzamnsosdeuuaiise
warhdald Wsnwilsaninfiinandolda uasld
Wuswddnaula (Kwannate & Tachasuksri, 2019)

nsiianuineifunsiderufiugeg1aaumnuad

(Sornkrasetrin et al., 2019) MANIANYIFUTTOUL

Y @

nsldeUfiuregaumanaluauaug inve

Y

wazanARn s T uzvesinfnumeunaduli 2
9 4 Inendeneuanseaning JnIANSIYS wuh
tnAnundnilngSesas 64.16 fanudegluseium
Tnefinzuununing1 60% (Mean=5.07 (AzuuuLis 10)
SD=0.95) feway 53.76 ivinwragluszauuiunans

(Mean=2.17 SD=0.26) vauzi%oeas 65.90 illanaios

Y

luseaugs (Mean=4.15 SD=0.31) uaztin@nymeuia
fiflswautuliaetu adaussouzmsldonfTiuzesn
aumaNaLAne 19 ueg 19l d Ay eadia (p=.002)
(Sarakshetrin, Rongmuang, Kaewraya, Sroisri &
Chaisuk, 2020) saufuazianaRdanuduiuside
uInunginssunisidensgaumgnavesindne
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LGNEED: 4.39 52 4.48

*p<.05
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7. WenldegnaUaensdevisdedisuaylifanansenusedinulag iy
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NANLITYAIVAIERS
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9. fiananuianuamnsalunislionlfegwsioiies
nouRsu 3.57 .89 3.50 -5.91 .000
UGAIEED 4.37 61 4.50

10. ¥NUSWAVYARRDULUUANIVITN

fausau 3.96 89 4.00 -4.27  .000
VAR 4.47 64 4.50
*p<.05
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unAnge

unanuithiauenisiivanssnugveseridlugamaduasorfindlugafiftn 10 06 o1fisduutn 5x5 meld
Foulunisdauauisdiu s1uau 4 sULUY LA Short Wide--SW Short Narrow--SN Long Wide--LW &z Long
Narrow--LN @dl¥nsdnGesiunmimedugalvilasfumisnmaidousenislniinaudy semaianisuiuuss
glan §119u 4 JUuuy Yseifusalaodmnaaiidsliiivmeud wazdnnamaussouzanmnfinesds
lpa1nnisiraesuulusunsy MATLAB/Simulink #an 1s@nwinudn wan1sauaiuuildululufiamadeaiy
n3dnEoets 4 Uuuulimdmansifuluiarsunuumstan medafiauemmsadfiusidsiwilmamgus
Adsliigeaniiuviods fadunames Ussansnm uagidsndnls wazananugapdsainnsluiiifuasld
Tngannsadfiumdamdnls 3 910 4 JUnvunstan e sUuuunstianuuy SN LW wag SW Andudesas
4.29 18.63 uay 22.09 AUA1NY

[

AdAey: 915dlugawadLasing n1stunud n1sdniesiurdavediugalud n1susuuseglen

v

Fh e enm Vol. 17 No. 1 January-April 2023

Science and Technology



Abstract

This paper presents the performance enhancement of the PV module array, 10W-rated module, and
5X5 array under partial shade conditions in 4 configurations: Short Wide--SW, Short Narrow--SN, Long
Wide--LW, and Long Narrow--LN, which use a Physical Relocation of Module with Fixed Electrical
Connections--PRM-FEC, are examples of these configurations. Four configurations of modified Sudoku
techniques were evaluated by calculating the theoretical power and the performance based on the
parameters obtained from the MATLAB/Simulink simulation program. The results showed that the
results of the calculation tended in the same direction. The four arrangements provided the same
power output in each shading pattern. The proposed technique could increase theoretical power
(Global Maximum Power Point--GMPP), Fill Factor--FF, efficiency--#], Enhancement Power--EP, and

decrease Mismatch Losses--ML. The output power could be increased by 3 of 4 shading patterns.

4.29%, 18.63%, and 22.09% for the SN LW and SW shading patterns, respectively.

Keywords: PV array, partial shading, relocation of module, modified Sudoku
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va1019158Tuganieliteulunisdaauieduls
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(Rezazadeh et al., 2022; Namhormchan, 2021)
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Nandakumar and Saleem (2020) tiauenisiiia
aussauzyensistlugawaduaseindneliiouly
nstanuidiulaglinisdnEenisnsyanenuuwn
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TUunuidumisvestuga 22 Tuga 13 deluunud
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ﬁ']é’ﬁﬁ/\lﬁwaam%mﬂu@amEfléfﬁ'aui‘zmﬁﬁ’amuw
dnlagldmsdnGosumisenisdimnyen 2 uneu
insAnulagliluga fida 83.23 Tad 815i5daun
10X10 Wouleso15l56wuu TCT n15TaIuiedIy 8
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M5198eBUIN 3X3 udwhnsusudgalenilelag
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14.60 Rezazadeh, Moradzadeh, Pourhossein,
Mohammadi-lvatloo and Garcia Marquez (2022)
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TCT Std. Msdnseslagliglan waznisdnisealaely
U3Auniinziih nannsdraes wuin wadediviaueds
walriaunemasifnTy Uixﬁm%quﬁu IGELeRF
godsannishiinduanadunnnsdimadaauisaiu

YR
=

ARnw oS UsUAUNISIAS89wUU TCT 1udy

LY 3 a v
209U3aIANITIY

iloAnuinsifinanssourvesensisdluga
wanuaeeiing lngldlugawaduaseniing i 10
Tad 91513d9u10 5X5 Samiun1sInEesiumiaes
Tugalvsl Tagu$uugennglan 5X5 wuuninum as
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sULuu WSsuifisuiunisiasesensisduuuuni (TCT
Std.) nMstaanunaEy $1uam 4 sUuuy dsil Short
Wide--SW Short Narrow--SN Long Wide--LW L&y
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Vg Ui ke 18T TEnTUUs AT TOUL
aaelusnsa MATLAB/Simulink
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(*) o L R, Vel

/ L,cell

o—
a1 uuuiaeslelenfevonasauyamadiaeing
Note. Adapted From “Maximum power enhancement
under partial shadings using a modified Sudoku
reconfiguration”, by K. Rajani, & T. Ramesh, 2021,
CSEE Journal of Power and Energy Systems, 7(6),
pp. 1187-1201. Copyright 2021 by Chinese Society
for Electrical Engineering

310 1 nszualninNvrainngnIsuaves
wasyanilazlanaaunis (1)
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e | fi nszuadusvedlalon (A) I
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VOITAAUAID TN (V) V_=(kXTVq fi ussdufiinan
oumniveawaduaseiing k fie ensiivesluandiul
(1.3806x107 J/K) T fie gaungiin1svinauveawag

=
{ﬂE]
s

waseniing (K) a Ao unAwmeaslugauai g fe Usegues
B1anmseu (1.602x10™" C) (Rajani & Ramesh, 2021)
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AININ 2
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By-pass Diode
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.
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O

Note. Adapted From “Maximum power enhancement
under partial shadings using a modified Sudoku
reconfiguration”, by K. Rajani, & T. Ramesh, 2021,
CSEE Journal of Power and Energy Systems, 7(6),
pp. 1187-1201. Copyright 2021 by Chinese Society
for Electrical Engineering

nsdenseeissduuy TCT Wunsideuss
i'mﬁ“uﬁgmuuwﬂimammu YAYAANANTLTNUIIN
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3u 9 Mddliihveenvesesisdduiusfunasau
YOINTLUALAATUAD AIDY19D15L5E 5X5 NAANTEILE
w1 lRaINENNIS

(3)

e I Ao nsvwandedensing 1,000 "'J’mﬁ
Aom1Tns (W/m?) (G) G, Ao SEausIdEeingd
Lugald$u (n fie diullaodind uaz ¢, =G, /G ol
WU NTELEVIDDNUBIB5IIELATN " Usznauluaie 5
Tuga lé¥usadeniing feil 300 W/m? S 2 Tuga
1,000 W/m? $1uru 3 Tuga awld (2x0.3) + 3/ =
3.6 USIAUVI08NTBIB5LTHEMLANNATINYD
USIAULAAZLAT AI081981558 5X5 AnaLssumla
NEUNTT (4)
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Vi = 22V,

i=1 @)

e V. _ fio usiiun100n189015158 uag
Vo LLiaﬁuaﬁLsaqaqmﬁuaaLme i" nszuaiilusla 9 Tu
p15iEmlalaglingnszuavesnasvenil uazkasiu
YDINTLUEDIILTY “.) Fn8819815158 5X5 laan
a1n13 (5) (Nihanth et al.,, 2019)
5

oy = 22l iy, =00 1=1,2,.,5

=t (5)

9nauns (3)-(5) aznuin aelditeulunis
Taunsdunseuaeenuazuanaglivintu s
rfgamdalnirgaaealuduldsnadnuae PV
%amLmuwawmmaﬂw%mqawLmam (GMPP) 2%
Qﬂmuumimwa@msumLL'ﬁwuLLazﬂ'ﬁzLLa‘mqwqm WS
sulwil-luusazuaasimusliiiwiiulaeas fiuss
sulilian fregraiu wsesulidvneenuesensisd
5X5 fig 5V mdslsliwieanvesensisd azmlean
dunng (6) (Rajani & Ramesh, 2021)

P =V =5V]
o om m'm

(6)
fagagu Maslnirvieenvesesise 5x5
nsfilaifinsdaiaunedau e 5V X5/ =25V |

ImaalfdaaLLmmmmaﬂi’ﬂmwm%ﬁmwwamLmas‘ma

A Az AU wanInan1sIe 1

lon

wlan (Sudoku) WunuU3awFua wewnsly
anfsoiiniafausnludodn Number Place uilo w.a.
2522 uazusngluduulu 5 Ysiosn glan o) den
90 93zlanTuilndy (MFIDRSICRD) Maneau
T favdesiliieuauien iauglanzaeaaudiiay
1 3 9 addunsevun 9x9 lnefidaiavazsioslidn
Auluisaziad wiazaoautl Lazusiazn1319go8vwIn
3X3 (Mishra, Mishra, Das & Acharya, 2018) uanan
PlANKUULIATFIVVUIN 9X9 a7 Failuunn 4Xd 5X5
6X6 12X12 16X16 way 25X25 \Jusiu 8ndae

M1919 1
palauvfveslugawadiae1ndnlylunsany

Polycrystalline Solar Panel VP-SP-10Wp
STC (1000 W/m?2, 25 °C)
Area 0.08225 m’

Out Peak Power (P,) 10w
Maximum Power Voltage (V) 18V
Maximum Power Current (/) 0.56 A
Open Circuit Voltage (V) 22.4V
Shot Circuit Current (/) 0.67 A
1
2
3
a
5
(a)
1la|s5]3]2 11|42 | 533425
3|2]als|1 31 (22| 43|54 15
2|53 |1]a 21|52 |33 | 14|45
s 1]2]a]3 5112|2344 |35
a|3]1]2]s 41 32| 13|24 |55

(b) (@)
A 3 glan 5X5 wuuninum (a) fvuniteyluisy
fu (b) glanfiauysal (©) Usuugaan 3(b) daFes
Auvslunoiuy

glanililusiddeidaunn 5x5 lnefinna
8d1UIU 5 M1519 115988 5 Fo9 FIRNT19808RT
naraduguninum Tnefiduas 1 & 5 Tuusdazun
wiazAodul warusazmsstesdadlisntu fetis
glanuunn 5X5 wuuninum FaimusteulvEusuls
MELEY 1-5 Bl ULLINLEIRIVDINTNUAAIAININ
3(a) NM9LANFLAYaT U099 19AN9 9 X IABNANIUDS
glan glanfiaysalanaiw 3(a) uansianin 3(b)
dmfunm 3(c) wanin1suFuusaglananaim 3(b)
Tasnsifiudaanluvdndl 2 vesmniesaenadesiu
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wAlarie 9 (Sahu & Nayak, 2013)
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a 4 o
msUssmuamsnuwmmuwiuqa

WIS UUTEIUANTTaUYYBIDT5L5E
Tupaniglfideulansianuisdn lunuided 1dun
Qmﬁé’&lﬂﬁwqaqmﬁuﬁﬁﬂ (Global Maximum Power
Point-GMPP) A1ugaysdea1nnslaivindu (Mismatch
Losses—-ML) Hadunanas (Fill Factor—FF) Useanznm
) wazidalaliiiiindu (Enhancement Power—EP)
(Krishna & Moger, 2019)




215 |3 114 21|52 |33 |14]45

514 |3 2 1 51142 |33 |24]15

315 214 1 31 522344 | 15
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4113 512 41112 |33 | 54| 25
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Raju & Chengaiah, 2019; Namhormchan, 2021) W&
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wazidalwi sty (Enhancement Power—EP)
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a8 vdenlaezunsudmsummsiimesnislniivesersisdlugawaduaserinduulusunsy MATLAB/

Simulink

AN 9 AIBYINNTIABEIIHSIWUU TCT Std. Wanleda5i5gwuy TCT ANSUMIUNEIULUY SW
gaungiluga 25 samwadiea vulusunsy MATLAB/Simulink
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AN 3 N1SULIT LW

915s8lugadniiedlagnisuSulsaglan 5X5
JAU9EIURUY LW Uan19n518JULUURILARS
AN 15 Han1sAwIamIAIfaelnlilngeganiy
MW NANITTIRRIMIMITITRDTLAZHANTUTZIY
aussourvesafisdnglinisdaaiuisdiuiuy LW

LERIFIRNITIE 4 LazAIW 16

AN 4 n15U9Len LN

915158lugadntedlagnisuTulsaglan 5X5
JaUNEILLUU LN Wagn15n352a183URUULILERT
AN 17 man1sAwIamIAImaslnilngeganiy
Nuf NAN15I1ARIMINITITNOSharHAN1TUTEE
aussauzvesofsdnelanisdeeuidiuwuy LN
WARIAINITIY 5 UaznIn 18

11 (42 | 53| 34 | 25 11 (12 | 13| 14| 15 11 (52 |43 | 34 | 25 11112 13| 14| 15
31 (2243 |54 | 15 21122 | 23| 24|25 31 (22|13 54 |45 211 22| 23| 24 | 25
21152 |33 | 14]45 31| 32| 33| 34| 35 51142 | 33| 24]) 15 31321 33| 34| 35
51112 ]|23]|44 |35 41| 42 | 43 | 44 | 45 21|12 | 53|44 | 35 a1 | a2 | a3 | aa | a5
41 | 32|13 | 24|55 51|52 (53| 54|55 41 |1 32123 | 14 | 55 51|52 | 535455
(a) SD_D1 (b) SD_D1 Dispersion (c) SD_D2 (d) SD_D2 Dispersion
21 |42 | 13| 34 | 55 1111211314 15 21|12 | 43 ] 34 | 55 11112113 14| 15
31 |52)|23)44 | 15 21| 22123 | 24| 25 31 (52| 13|44 | 25 21| 22| 23| 24| 25
41112 | 33| 54 | 25 31| 32| 33| 34|35 51142 |33 | 24115 31| 32| 33| 34|35
5112214314 |35 a1 | 42 | 43 | 44 | 45 a1 |22 |53 | 14|35 a1 | 42 | 43 | 44 | 45
11132 |53 | 2445 51 (52| 53| 54|55 11132 |23|54 |45 51|52 | 53| 54|55
(e) SD_U1 (f) SD_U1 Dispersion (g) SD U2 (h) SD_U2 Dispersion

A 11 Msdanuisdiuiuy SW vuensisdlugadaiseddagnisuiuuselan 5X5 uazn13nseangukuun

f1319 2

HANIIAIIUNIAITIAIUATIGIgANIUNg Y KanI5T1a09INITITNE TharHANITUTHINAYTTOUE YaeD5I5e

Ml ITUNIIUNFIULUY SW

Calculation

TST Std. SD_D1 SD_D2

Row . v, P, Row o V. P, Row I V. P,
1.5/ 5v (1 3.6/ 5v 18V | 3.6/ 5v 18v |

R1 m m R1 m m mm R1 m m mm
1.5/ ayv 6V | / 3.6/ av 14.4v | 3.6/ ayv 144v |

R2 m m mm R2 m m mm R2 m m mm
5/ 3V 15v | / 3.6/ 3V 10.8v | 3.6/ 3V 10.8v 1

R3 m m mm R3 m m mm R3 m m mm
5/ 2V 10V 1 / 3.6/ 2V 7.2V | 3.6/ A% 7.2V 1

R4 m m mm R4 m m mm R4 m m mm

. 5. V. 5Vl 360, V., 36V . 3.61,

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566




1519 2 (/D)

SD_U1 SD_U2
Row I v, P, Row I v, P,
3.6/ 5V 18V | / 3.6/ 5v 18v |
R1 m m mm R1 m m mm
3.6/ av 144v | 3.6/ ayv 14.4v |
R2 m m mm R2 m m mm
3.6/ 3V 10.8v i/ | 3.6/ 3V 10.8V |
R3 m m mm R3 m m mm
3.6/ 2V 7.2V | / 3.6/ 2V 7.2V |
R4 m m mm R4 m m mm
ls 36l V, 3.6V 36l V. 3.6V 1
Simulation
Configuration I V., GMPP I Voo % FF % ML % ¥ % EP
TST Std. 3.35 107.57 144.47 2.80 51.52 40.09 72.87 9.76 -
SD D1 2.42 109.20 176.38 2.02 87.36 66.84 41.59 11.91 22.09
SD D2 2.42 109.20 176.38 2.02 87.36 66.84 41.59 11.91 22.09
SD_U1 2.42 109.20 176.38 2.02 87.36 66.84 41.59 11.91 22.09
SD U2 2.42 109.20 176.38 2.02 87.36 66.84 41.59 11.91 22.09

A 12 idulasaudnuy P-V vesesisdlugadnisedaunisuiuuseglan 5X5 nisdaaiuy SW
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11|42 [ 53] 3425 11012113 14 15 11|52 | 43| 34|25 11|12|13]14]15
31|22 |43) 54| 15 21| 22| 23| 24| 25 31 (22| 13|54 |45 21122 | 23| 24| 25
21152 |33 ] 14145 31 (3233|3435 51142 |33| 24115 31|32 (333435
51|12 |23 |44 |35 41|42 | 43 | a4 | a5 21 |12 |53 |44 | 35 41|42 | 43 | a4 | a5
41 |32 |13 | 24 | 55 51|52 | 53|54 |55 41 [ 32 |1 23| 14 | 55 51 |52 | 53|54 |55
(a) SD_D1 (b) SD_D1 Dispersion (c) SD_D2 (d) SD_D2 Dispersion
21 [ 42 | 13 ] 34 | 55 1112 | 13| 14 | 15 21 [ 12 | 43| 34 | 55 11112 | 13| 14 | 15
31 (52234415 21 [ 22| 23| 24|25 31 (52| 13|44 |25 21 | 22 | 23| 24| 25
41112 [ 33| 54 | 25 31| 32| 33| 34|35 51142 (33| 24]15 31 (32]33|34]35
512214314 |35 41 | 42 | 43 | 44 | 45 41 | 22 | 53|14 | 35 41 | 42 | 43 | 44 | 45
11132 |53 | 2445 51|52 | 53|54 |55 11|32 |23 |54 |45 51 |52 | 53 | 54 | 55
(e) SD_U1 (f) SD_U1 Dispersion (g) SD_U2 (h) SD_U2 Dispersion

A 13 MsdanusdInwuy SN vuesisdlugadaisedaunisusuuseglan 5X5 wagn13nTeanguluuwn

f1319 3

HANI3AININIA NN GIgan1umg ] HanI5TIae9n NI TITine ThazHaN 1TUsH AN TOUY YD 5Ise

MelansvaaIveaIuuuy SN

Calculation

TST Std. SD D1 SD D2
Row . V. P, Row I V. P, Row l.. V. P,
3.6/ 5V 18V | 3.6/ 5V 18V | 3.6/ 5v 18V |
R1 m m mm R1 m m mm R1 m m mm
3.6/ ay 14.4v | 4.3/ av 17.2v | 4.3/ av 17.2v |
R2 m m mm R2 m m mm R2 m m mm
3.6/ 3V 10.8v | 4.3/ 3V 12.9v | 4.3/ 3V 12.9v |
R3 m m mm R3 m m mm R3 m m mm
3.6/ 2V 10v 1/ 4.3/ 2V 8.6V | 4.3/ 2V 8.6V |
R4 m m mm R4 m m mm R4 m m mm
I 36, V., 5v1 a3 v, 43vi . 43V, 43V
SD_U1 SD_U2
Row . | P, Row l.. | P,
3.6/ 5V 18v 1 3.6/ 5v 18v |
R1 m m mm R1 m m mm
4.3/ av 17.2v 1 4.3/ v 17.2v |
R2 m m mm R2 m m mm
4.3/ 3V 12.9v | 4.3/ 3V 12.9v |
R3 m m mm R3 m m mm
4.3/ 2V 8.6V | 4.3/ 2V 8.6V I
R4 m m mm R4 m m mm
les 43V, 43V 43V, 43v
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1519 3 (81D)

Simulation

Configuration  /_ V., GMPP /| V.., %FF %ML %% %EP
TST Std. 3.34  110.20 188.71 211 89.60 51.25 3234 11.03 -
SD D1 2.88  110.01 196.81 2.14 9184 6203 2690 11.50 4.29
SD_D2 2.88  110.01 196.81 214 9184 6203 2690 1150 4.29
SD_U1 2.88  110.01 196.81 2.14 9184 6203 2690 11.50 4.29
SD U2 2.88  110.01 196.81 214 9184 6203 2690 1150 4.29

A 14 dulAsaudneug P-V veseisisdlugadniedlaenisuiulseglan 5X5 n1sdaauuy SN

11 | 42 | 53 | 34 | 25 11|12 | 13| 14 | 15 11| 52 | 43| 34 | 25 11|12 | 13 | 14 | 15

31| 22|43 54| 15 21122 23| 24|25 31 (22| 13| 54 | 45 21 (22 | 23| 24| 25

21|52 | 33| 14|45 31|32 (33|34 35 51142 | 33| 24|15 31|32 33| 34|35

51 |12 | 23| 44 | 35 41 [ 42 | 43 | 44 | 45 21 |12 | 53| 44 | 35 41 [ 42 | 43 | 44 | 45

41 |32 | 13| 24 | 55 51|52 (53|54 |55 41 (32| 23| 14 | 55 51| 52| 53| 54|55
(a) SD_D1 (b) SD_D1 Dispersion (c) SD_D2 (d) SD_D2 Dispersion

21 |42 | 13| 34 | 55 11112 | 13 | 14 | 15 21 |12 | 43 ] 34 | 55 11 {12 | 13 | 14 | 15

315223144 | 15 21122 (23| 24|25 31 (52| 1344 |25 21|22 | 23| 24|25

41112 | 33 | 54 | 25 31|32 (33| 34|35 51|42 | 33| 24|15 31 (32| 33| 34| 35

51 (22 |43 | 14 | 35 41 | 42 | 43 | 44 | 45 41 [ 22 | 53| 14 | 35 41 | 42 | 43 | 44 | 45

11 | 32 | 53 | 24 | 45 51 | 52 | 53 | 54 | 55 11 | 32 | 23 | 54 | 45 51 | 52 | 53 | 54 | 55

(e) SD_U1 (f) SD_U1 Dispersion (g) SD_U2 (h) SD_U2 Dispersion
A 15 Mstanusdinkuy LW vuensisdlugadaitedasnisusuuseglan 5X5 wagn1snseanguiuui
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HANITAINIUNIAITIAAUN T 1gagae 11Mg s Kan1591a09nIWI5Idm e Uaaan1TUsHluaNTsO s Yove15ise
MelgMIUUIIUNF Y LW

Calculation

TST Std. SD_D1 SD_D2
Row I v, P, Row I v, P, Row [ v, P,
1.5/ 5V 7.5V 1 2.21 5V 11v 1 / 2.21 5V 11v 1
R1 m m mm R1 m m mm R1 m m mm
1.5/ av 6V | 2.9/ av 11.6v /1 | 2.9/ av 11.6V [
R2 m m mm R2 m m mm R2 m m mm
3.6/ 3V 10.8Vv | 2.9/ 3V 8.7V I 2.9/ 3V 8.7V I
R3 m m mm R3 m m mm R3 m m mm
3.6/ 2V 7.2V | 2.9/ 2V 5.8v 1 2.9/ 2V 5.8v 1
R4 m m mm R4 m m mm R4 m m mm
. 360, V., o 36V I, 290 V.o 29vi 290V, 29v
SD_U1 SD_U2
Row . V. P, Row . V. P,
2.21 5v 11v 1 / 2.21 5v 11v 1
RI1 m m mm R1 m m mm
2.91 av 11.6v1 | 2.91 av 11.6Vv |
R2 m m mm R2 m m mm
2.9/ 3V 8.7V I / 2.9/ 3V 8.7V I
R3 m m mm R3 m m mm
2.9/ 2V 5.8v 1 / 2.9/ 2V 5.8v 1/
R4 m m mm R4 m m mm
les 290 V29V Uy 291V, 29vi
Simulation
Configuration /| V. GMPP . V.. %FF %ML %#n %EP
TST Std. 2.41 106.07 101.81 1.98 51.52 39.84 14531 897 -
SD D1 1.94  107.47 120.77 1.35 89.60  57.81 106.80 10.64 18.63
SD D2 1.94  107.47 120.77 1.35 89.60 57.81 106.80 10.64 18.63
SD U1 1.94  107.47 120.77 1.35 89.60  57.81 106.80 10.64 18.63
SD U2 1.94  107.47 120.77 1.35 89.60 57.81 106.80 10.64 18.63
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A 16 dulAsaudnue P-V vee1sisdlugadneddaenisuiulseglan 5X5 nsdaawuy LW

11 [ 42 | 53| 34 | 25 11 | 12 | 13| 14| 15 11|52 | 43|34 | 25 11|12 | 13| 14| 15

31 (2243|5415 21 (22| 23| 24|25 31 (22| 13|54 |45 21 (22| 23| 24|25

21 |52 | 33| 14| 45 31|32 |33|34]|35 51142 |33 | 24|15 31132 | 33| 34| 35

51 |12 | 23|44 | 35 41 [ 42 | 43 | 44 | 45 21 | 12 | 53 |44 | 35 41 | 42 | 43 | 44 | 45

41 | 32 | 13| 24 | 55 51 [ 52 | 53| 54 | 55 41 | 32 | 23 | 14 | 55 51 [ 52 | 53 | 54 | 55

(a) SD_D1 (b) SD_D1 Dispersion (c) SD_D2 (d) SD_D2 Dispersion

21 [ 42 | 13| 34 | 55 11|12 | 13| 14| 15 21 [ 12 | 43| 34 | 55 11 (12 | 13| 14| 15

31 |52 |23)44 |15 21 (22| 23| 24|25 31 (52| 13|44 |25 21 | 22 | 23| 24 | 25

41 |1 12 | 33 | 54 | 25 31 (32| 33| 34| 35 51142 |33 |24]|15 31|32 | 33|34 35

51 | 22| 43|14 |35 41 | 42 | 43 | 44 | 45 41 [ 22 | 53| 14 | 35 41 [ 42 | 43 | 44 | 45

11 | 32 | 53 | 24 | 45 51 [ 52 | 53 | 54 | 55 11 [ 32|23 |54 |45 51 | 52 | 53 | 54 | 55

(e) SD_U1 (f) SD_U1 Dispersion (g) SD_U2 (h) SD_U2 Dispersion

A 17 msdauiediuiuy LN vuesisdlugadaisedasnisusuuselan 5X5 wagn1snseangsuluuin
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HANITAINIUNIAITIAAUNT1g9gae 1Mg s Kan1591a099IWI5IdmaTUaaan1TUsHluaNTsO U Yova15ise
MelgMIUUIIVNTIUUUY LN

Calculation

TST Std. SD_D1 SD_D2
Row I v, P, Row I v, P, Row [ v, P,
3.6/ 5V 18V | / 3.6/ 5V 18v | 3.6/ 5V 18v |
R1 m m mm R1 m m mm R1 m m mm
3.6/ av 144v | 3.6/ av 14.4v | 3.6/ av 14.4v |
R2 m m mm R2 m m mm R2 m m mm
3.6/ 3V 10.8v/ |/ 3.6/ 3V 10.8v 1 3.6/ 3V 10.8v 1
R3 m m mm R3 m m mm R3 m m mm
3.6/ 2V 7.2V | / 3.6/ 2V 7.2V 1 3.6/ 2V 7.2V 1
R4 m m mm R4 m m mm R4 m m mm
. 36V 3.6V 36l V. 3.6V 36l V. 3.6V1
SD_U1 SD_U2
Row . V. P, Row . V. P,
3.6/ 5v 18v 1 3.6/ 5v 18v |
RI1 m m mm R1 m m mm
3.6/ av 14.4v | 3.6/ av 14.4v |
R2 m m mm R2 m m mm
3.6/ 3V 10.8v / 3.6/ 3v 10.8v |
R3 m m mm R3 m m mm
3.6/ 2V 7.2V 1 3.6/ 2V 7.2V 1
R4 m m mm R4 m m mm
les 36l V, 3.6V 36/ V. 3.6V 1
Simulation
Configuration /| V. GMPP . V.. %FF %ML %#n %EP
TST Std. 242  109.20 176.38 2.02 87.36 66.84 4159 1191 -
SD D1 242 109.20 176.38 2.02 87.36 66.84 4159 11.91 0.00
SD D2 242  109.20 176.38 2.02 87.36 66.84 4159 1191 0.00
SD U1 242 109.20 176.38 2.02 87.36  66.84 4159 1191 0.00
SD U2 242  109.20 176.38 2.02 87.36 66.84 4159 1191 0.00
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A 18 dulAsaudnuae P-V veseisistlugadaisedlaenisusuuseglan 5X5 nsdaekuy LN

n1sanUsIena

NsiUSEUTIEU GMPP wazaussausueia13Lse
Tugaidnizeslasnisusuuseglan 5x5 nelddeuly
nstanUIedIl 4 sULUU Wisuiguiunsinises
WUU TCT Std. LAASAIAIN 19 UALAITIE 6 AUEIAY

A 19 Wisuiigy GMPP vaso15is8luganiela
weulynsdsanuiedu

M1379 6
aussouzvesernsdlugameldioulumsauauiaiu

Config. Param. SW SN LW LN
TCT PO 15 \/m/m 18Vm/m 1OA8Vm/m 18Vm/m
GMPP 144.47 188.71 101.81 176.38

% FF 40.09 51.25 39.84 66.84
% ML 72.87 32.34 145.31 41.59

9.76 11.03 8.97 11.91

1519 6 (7D)

Config.  Param. SW SN LW LN
Sudoku Po 18Vm/m 18lem 11.6Vm/m 18Vm/m
%
20.00 0.00 7.40 0.00
P_cal.
GMPP 176.38  196.81  120.77 176.38

% FF 66.84 62.03 57.81 66.84
% ML 41.59 26.90 106.80 41.59
% N 11.91 11.50 10.64 11.91

% EP 22.09 4.29 18.63 0.00

NN 19 UA¥AITN 6 NV NTTALTES
fiwaueris 4 suuuy Wdsmaamifuluudasns
Jan wan1sewrnidiiimianguiuueltulyly
finmafeiunanissiass msdnGeddagldinadad
thiausannsafiuiddluiingean iufladurlames
anmnugadeainnslidniu iadszavsanuas
Winfndsndale 3 910 4 sUuvumstaniidn Tae
anunsafiuidandnlunsdl SN LW uag SW ls¥esas

4.29 18.63 hay 22.09 m1uasu dmsunsal LN n1g

'
a o w a

Inseaninausluanunsaiunigmanle Wesain
LN figuuuunsdaamnsaeduy 91uiu 2 aodul

o

wallafidausiiunisdnsesduniduganiely

o
@ (%

Aodud Auuddddaiunsanszanggduuunisian
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19 aonmdeeiu Madhanmohan, Nandakumar and
Saleem (2020); Rajani and Ramesh (2021) G914
sULuuNIsInSeeundsensisdntsluneduligu
ERL awmiaw‘imamﬁaummm%ﬁﬂu@amﬂms
Jaunsdiunuu LN Wadeedleiseudisutunis
ﬁ’mwgmwuﬁu q fivihnnsdine

#5UNaN19Y

nM53feidunisfnvinisifinanssausaes
o1slslugawaduatening 35438 sdnEoariummia
vodlugalmilagsumisms@eusomalyiinaadi Tng
nsuFudgenlan 5X5 913w 4 UluU (1) SD_D1(2)
SD_D2 (3) SD_U1 uwag (4) SD_U2 melditeulunis
Jaianunadau 4 gUwuu (1) SW (2) SN (3) LW uay (4)
LN @sldTamavedlugawaduaseriing ffn 10 Sad
Tun1sfinw

Uszifiuaussouglaanisawiaaimaalnii
mamgquiiazAnanminesiliannisiaes
UL MATLAB/Simulink Fananisiuandiunliilulu
Arnafeatunsanuaimadnfimamgeg wu
1 nsdadesemeaiaiiaueis 4 guuuuliihds
waaviuluusagnsTLnifnwm awnsoanuansy
nun1sUIUNEIU leagli GMPP FF ¢ uag EP
ity wazdaelian ML anadld 3 910 4 JULUUT
Anw loiuA SN LW uaz SW anudisy Fsfianugayde
91nn1sliidniuanassesay 16.82 26.50 uay 42.93

4

fladuenosifistuionas 17.38 31.08 wag 40.02
UsyAvsnmifistusosas 4.09 15.70 uag 18.05 s
Inlihffiutudosas 4.29 18.63 uay 22.09 sudy
dmfunistaauuy LN ldanansaannansenuns
Haunadls 1lesanmadinfiausldnisdnizes
melupoduiuaznistaauuy LN iunistiaeis
AUt 1u3u 2 Aeaui Faldaunsanszareguluy
msdaanls waziilefiansansaanmstaaiuuy SN
Fafiguuvunstion $1uru 2 redud medutiay 3
Tuga wudn annsafinidandnldifissiesay 4.29
aeaAaednuLuy LN

HAaINATANEY WUdn JULUUNITIAEES
Auiavesesisdlugawaduaieniing a1unsnanna
N3ENuNNsTIIIUeEILla laen1snseanesuwuy
nstaen Fedsnanoanssauzvesensisdlugaivad
waeeind N13dnsesonsisdlugawaduate1indae
n1sUFulseglan 5X5 Luun1nuIm sIiunIsiviun
FeulvFuiilunumussmnaznisiniFedunsdul
aunsanszateguuunstausaiuld lnglaniy
miﬁameﬂdau%aﬁgﬂLmumiﬁamﬂ%um GUFRE
Winidawanldosas 22.09 wag 18.63 dwiusuuuy
nstaitinedutimadafiviausliausoifiuids
wanlfegnarudaifiessuiisuiunstaaiiun
yiall inafiafiviauoanmsoifisanssouseseniisd
lugawaduateinguazaiuisnanganidalniigs
naneatuidulasnanuae P-V 16 3 910 4 JUkuY
nsdaaniifnuidsuanddunin 12 14 uaz 16
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918521313 18-20 U lngdunquéned vegradusyuu vinisveasssiielusunsunisilinauasaile (eugusisniy
10 w1t Aninwensinuaesiie 40 uiil wazAanzgu 10 wid) Wunan 8 dUanvt duamias 3 Tu (Fuduns
ws wazens) Tnefidinnudesu witdu 0.93 vugihnmeassiduazmsuseliusefunissuinisesnuss
199318 wagmaindnaniwiuresiilannasmdsnstin usumudeyareunismoass udsnnsvaass
FUniTl 4 ndanmaassduannii 8 lnsyanaaeuauamsasaLa ABalAFUTUS FoLuUNAEaUN T
awlulauaziuumadeuauaansnsudaduiug Tnesldduussansanduiug wihiu 0.998 Anevideya
TneldaiAdmssaun 1dud Sesas Aade wardrudonuuannsgiu uaradfmdaoyunu fie M153Asevinny
WUSUTIUTNUREIUUTRE warnINAFUYDINI ALY SuaaedAyvneadnfiseiu .05 nan1sAnEINUIN
nausogliAadesnniaiuresiilavasiin 145,93 afileund uasdidnndonsiuiniseenusavessianiy
Wiy 12,91 armusUsiueseuasansaNadslifduiug wui ezuuniunvesuuUnageuUS
vyunwlulaneunisneass ndansmnassdun1vid 4 ndansmaassdun1vidl 8 (X=5.13 7.03 waz 9.50 Ay
$160) uarAzLULTINATaIUULTARUANLANN AR LT RUTUS (X=7.23 7.33 Wag 10.30 Amadu) uan
pinafiuag 1l tsd1AgyNINaa

ANdNALY: ANUEDIe ﬂ']i‘ViiJ‘lJﬂWWSL‘LJELR] AUENN ST AFUNUS

MNSENTINMTUMINeSedaAsulele
atuinermansuazinalulad

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566



Abstract

The purpose of this experimental research was to compare the effects of a two-handed sword training
program on spatial ability in healthy college students. Thirty healthy students (25 males and 5 females)
between the ages of 18 and 20 were chosen through systematic random sampling. The sample group
performed two-handed sword exercises (10-minute warm-up, 40-minute sword fighting practice, and
10-minute cool-down) for 8 weeks, 3 days a week (Monday, Wednesday, and Friday), with a confidence
value of 0.93. During the experiment, the researchers assessed the level of perceived exertion and
took heart rate measurements after every training session. Data were collected by the spatial brain
ability test kit, with a mental rotation test and a spatial ability test measured before, after 4 weeks,
and after 8 weeks by a computerized cognitive test battery, with a correlation coefficient of 0.998.
The descriptive statistics were analyzed by percentage, mean, and standard deviation. The inferential
statistics were analyzed by one-way analysis of variance with repeated measures and the Friedman
test. The significance level was set at 0.05. The results showed that the sample group had an average
heart rate during training of 145.93 bpm and a rating of perceived exertion of 12.91. The comparison of
the variance of cognitive performance before, after 4 weeks, and after 8 weeks indicated a significant
increase for the total score of the mental rotation test (X=5.13, 7.03, and 9.50, respectively) and the

total score of the spatial ability test (X=7.23, 7.33, and 10.30, respectively).

Keywords: Two-handed sword, Mental rotation, Spatial ability
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AN 2 Mental Rotation Test--MRT

Note. From The influence of brain abilities on
sports abilities of Thai young men: A tool for
finding talented athletes by Bureau of sports,
Department of physical education, 2021, Bangkok:

Repin company limited.

AN 3 Spatial visualization test

Note. From The influence of brain abilities on
sports abilities of Thai young men: A tool for
finding talented athletes by Bureau of sports,
Department of physical education, 2021, Bangkok:
Repin company limited.
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waznde nuIslumAreuasmandgenudSaly
NMsu s uveslnAWI U TUiiANUFURNUS I sUInAY
auasasuiRduRLs Seaenadastiunisine
409 Borysiuk and Waskiewicz (2008) figuiuinnnsil
audindanuduiussutimung wavdwalisnanie
\inANaLAa ‘Lummzﬁmumamﬁmﬁmqima EE
\Aannsmeuaussie Awnsdu iiansedeulmuas
dAananlunisnevaues wbtniwilunuIs iy
fosflauslunsudsiuluvasfindouiitvinzuuy
thfvwmanisdudeiaraeadiniilna uenan
thi Wood and Abernethy (1997) 578971471 AUAY
Folunisueiivanunsadsuwdadiiussinasosay
60-70 iodundl 8nvansAnw1ves Hagemann et. al.,
(2010) enadasiunsiadoulmvssimiluaiu 1y
ﬁmﬂ%mm%aqqqm wazansetuzithmneiiofios
Tauadadutladondnlunisuszauanudi$e uenain
fugawui thiwitunuiivszavaudiSageand
ansaiudeyavesorsiztmuneitelilunisland

<

¥

11)’1151’1,%’3‘171'6;{91 (Hagemann et. al.,, 2010) YBNINU
Borysiuk and Waskiewicz (2008) §4wu1 {Jjaga‘ﬁ'
ddgdmiuinimiiuaiu fe n1sFuFanImwIngey
Fuuenuazsaudlumsinasulm szdmaliini
wiellauargsTs sempNasina Jadufiinveanis
THHnmadansiadeulmessthiuiluaiu Fadhfun
Fanannvzdesdinismseuiiivanyanly funisiiay
Taud Tuvagieafutnimadesiinsmseuninuniay
ﬁ%gﬂiwaﬂé’u mﬂmmimimﬁ'auimﬁqﬂa'nms
Usziliuszurn193eninatnnunenualsnuestinAnn
\udsiiddnann Failiinfuagifinaeuannsa
Ussifiunslaufinduvesdrodld nagnsimaniannse
WaunTannuanunsalidnAmilunvaunsafiazes
FuanalunsdudulinuludeTosdhmngldegs
waug (Borysiuk & Waskiewicz, 2008)
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1. A58n15ANEsEEEe1909lUTuATUNTS
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eI 3 52U Ae sERuALMT sEduALmT
U1UNAe UagIEAUANUNINGIEARDNITIMUIAINY
AUNTON AR UTINRFUNUS

2. siinsdnwlunguiogafisluunelg
suvaiinguatuay waznauuIsuifisuiiiedinw
UszdnSnmvesran1sinaielusunsunisinauaes
fsan13WmUIANAINTON AN UTILATUIUS
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SnInUITEM
fionadianuAerdesiunginisainisne arsAnfiuazgnivdsunlaaduunveladuosAnfiufingranuls
lutfaanzvesdilden Tnseuideiidunuidodmeassiignusrasdiioszgndliiinsnsainsgsin
USuuAnniiu wazuesaniu luldeauazUaanizlagmaila Online SPE LC-MS/MS (Triple Quadrupole) lag
feghaden wazdaanzlunuideilfnnnduanuiivine aandulinginet nansisenuiunaia Online
SPE LC-MS/MS fianuisiugn wazanuilesnsaogluraafiveniuls Ae fie1 %RSD weundn 15% wazdiAinis
nduAueglutae 80%-120% FBnswdsudiegneunisinsieside Wareznailunisinsesidudios 11
wiieie 1 A1eE19 dmsunanisiasgrivsinaAniuiazuesaniiuluiegadaarizuaziiegraienves
ffeaasdy wuih UhinaAniuweruesimiulullaazresiiegiaiome 31 :efidauiiedis 19 efiina
suvesasaAndunazuesandulutdaanizainniifi Cut-off dauvTunaluibionusazsnelivsunamniiuuas
upsAmiudeudian fifles 8 MefifanutuduresdniiunazuesAnfiugsdsssiuivilmAananseny
AednUszam diunan1sTiasiziusinuAnlukazueianiuludiegraion warldaanzvesfidedinnuin
UnaAnfusazueidnduludeavesis 9 918d 3 Meftaguldindetinnnfvesansimiuiuaun Ty
asuwmaila Online SPE LC-MS/MS (Triple Quadrupole) finwh s1a59 LLazgﬂﬁaqmﬁaﬁa aunsaiinld
Usggndlilununnaiieneidsdmaalunulsedfudely

(Y = =l s

AdAgY: ANl wesARIIY Online SPE LC-MS/MS
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Abstract

Ketamine is a drug that was developed medically as a sedative or anesthetic. Ketamine could be a
psychoactive substance and is associated with the manner of death. Ketamine is converted into the
metabolite norketamine, which can be detected in the urine of people taking the drug. This research is
an experimental study aiming to develop the analytical method and apply it for the determination of
ketamine and norketamine levels in blood and urine using the Online SPE LC-MS/MS (Triple Quadrupole).
The blood and urine samples were collected from the Subdivision of Toxicology, Institute of Forensic
Medicine. The results showed that the online SPE LC-MS/MS method’s precision and accuracy were
within an acceptable range of %RSD less than 15% and %recovery range of 80%-120%. The sample
preparation process is simple and rapid, taking 11 minutes per sample. Ketamine and norketamine
levels were detected at levels higher than the cutoff level in 19 of the 31 suspected people’s urine
samples, but only 8 blood samples reached the psychedelic stage. The results of three of the nine
deceased blood and urine samples indicated death from ketamine and norketamine overdose. In
conclusion, online SPE LC-MS/MS is one of the robust, rapid, accurate, and reliable techniques that

are advantageously used in forensic examination.

Keywords: Ketamine, Norketamine, Online SPE, LC-MS/MS

UNU Wuuasaniiu (Norketamine) Ussunaudauas 80 &4
Wuwsueladudnueadniilu (Zanos et al., 2018)

Ketamine (Anfiu) usnfignAnduiuld
Tumsnsunndiftoidusinaesdssamviesaay
flanunsneengusldegsrinifuazoiulugiog
(Satat et al,, 2015) Apnitu gnimduingeengwsse
InnazUszamluvszian 2 ddudl 16 muUsznia

MsEnAniY USUuInuIan1siansuiueInTe
asanindu 1 udenautuindesduLoanesodiiy
AuAssiienaviliAanagunsafedinle lunsdld
UsnamesdnniuludengsdsseduiviliiAnsunse
1§ (lethal dose) violunsdifiian Andusiunisay
woanesed evieasiandinyiaduiAnnisiaiugns
wazifislonianayyilideinle (Krystal et al., 1998)

N3ENTNETITUEY 5358 UT0Tngeongns w.A. 2561
WaLLID B NBLATNATILALIIDIRRNNTIY NdINasD

seuulszamlnensainlminensuseamrasuasng S A
A15M5293ASEYARANTIY wazuasAnITY FaiAdy

w34 (psychedelic) taauLAAL (euphoria) ANIIAULDY o o o
dAlumsigatindresasdelasuvedulaiufnniiy

fg1unafiias (mystical) AuAnduay n155U3 uay . ;
v3eld uenNUAMAY uazueiAnily gndueen

weilaanizUiunaniedosas90 vosuSunadild
FU (Moffat, Osselton, Widdop & Watts, 2004) uag
Faflahanafiaunsansaany (detection window)
17uU (Adamowicz & Kala, 2005) 8nvadaany
anunsafivangfosasds uazdideTinldegainene

ADUAUDIRDELINRDUTIININ el A LFe9aziUasukUag
U (Gahlinger, 2004) Fsgninlulglunieniaiiie
ToguszasAlilinAnuaunauy LaAUIARY TULSS

Annfiudnduenidndulungu Club drugs
PUNYNIAISLENAAN T LUIaIna1eAUAul U ARy
iajuuuma dieAnniiu Wigseneazgniuniuelad v Srguiindy 4
ARUlANISVINUYeY enzyme Cytochrome P450
3A4 (CYP3A4) wag Cytochrome P2B6 (CYP2B6) 1o

weallaflasuanuilenlunisasraduduinn
U waruesAndu udwuazasianinyidngdu o
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viiludon taene wasdringuindu 4 liudinada Gas
Chromatography-Mass Spectrometry--GC-MS Lag
wAlA |_|qu|d Chromatography Mass Spectrometry-
LCMS s 2 adafindnundreiuddidesain
WeanndedldfegiaSuaun Inssuiunisade
A1958901529 (sample extraction) WagNILUIUNIT
WaBufeg 1R eunT A TERTidudou fesdudany
d15vnazanedunsd dleniafaAnuianatnan
AU URMUGe (human errors) uagldinaunulunis
ATINATIER O N T IF9E 4 (Wang et al., 2020)

iy Saduiinvesnudded Tne
NALTIONSATINIATIIINUSINUARTIULaT UBSAREU
TuidenauazUaanzlnawmaiia Online SPE LC-MS/MS
Fadunadadsnmsinszifitieinssuiunisainun
AUTINAUITIAS Iz Tufe Benisatauuu Solid
Phase Extraction—-SPE Wsnsowasiuszuuiiuves
L5309 Liquid chromatography na12#® Juazvinms
ANFIBE19UTINATIE 20 pluanilvadaludiuves
SPE Column lagdnlud anusaannisdunaansiai
wazannailunisnsadasziadld wenaniidean
Tenmaifnanuiianainangujifnuidesninyn 9
61’3asm'«azgﬂﬁmumiﬁaeﬂuamazL‘ﬁauimLﬁaaﬁuﬁgq
QAN AU LA Flow rate nduansidesnis
PIGRAETEE z:m Mobile phase mwﬂﬂa Analytical
Columnn ttevhnsuenans u,auaﬁmmwm AGE
TUdedau Mass spectrometry Lwammium’lmma
luanavesansaaly

TnqUIzaeAn1sITY

1. \flenaaeumantiz (condition) fivangay
AMSUNMIATIRIATIEINUSINARNTIuLaY UBSARITIY
Tuidenuazlaanglngmaila Online SPE LC-MS/MS
(triple quadrupole)

2. ATIATEINUSInaAmiulasuesAniiu
Tudegadenuaztaanizvesidetin uaziieasdy
InenAila Online SPE LC-MS/MS (triple quadrupole)

a ada a ¥
HUIAAN B VNGIVD
1) Andly (Ketamine)
Anduvsesagnialdasawsny w.e. 2505

Tngnasymmmselsnuluasasiuisauiu seutu Y
w.A. 2513 Fein1sthanldiunaseu Anduduans
oyWusves phencyclidine oongns A N-Methyl-D-
Aspartate receptor-NMDA receptor fudannsda
NTUaUITAIMITRIN thalamus wag limbic system
gazanglulvsiulaf aunsasu blood brain barrier
2819570457 (Lertkovit, Noitasaeng, Kimura &
Vichitvejpaisal, 2021)

ANUELNTUYeIAnTY Tuldenagannsaus
vanfamgAnssunsegausrasAlunisidauasnatng
\Aga (Zanos et al., 2018) ¥3901UBNTANNANTS
aelunsdifinsranuanududuvesinnfiulussiu
FliiAnsunsels wielunsalfinsranusauiven
wioansianfinviindu 9 vhliiAnansadugniuas
vl AnRIwTULIITU (Niquet et al, 2017)

Anfuslodrgsnanisazgniumusladiify
18n1591197U989 Enzyme Cytochrome P450 Way
Cytochrome P2B6-CYP286 lsifluuesaniiudadush
Metabolite mé’ﬂﬁuaaﬁmﬁumﬂﬁuwgﬂLﬂﬁaum'aim
M3vhnuYes Enzyme CYP2B6 Iiihilensendueifniiu
(Hydroxynorketamine) wazdlalasuosaniiiu
(Dehydronorketamine) (Zanos et al., 2018)

2) N1SASIIATILHILAU Ketamine way
483 Noretamine Tutdaauwazdaanay

Legrand et al. (2008) laldwatia micro-
liquid chromatography/mass spectrometry Tu
nsnnasneedindielflunisnsiadinsziniiu
wazuesmdulunanaun ngliisnsaiameiigady
w83l (solid-phase extraction) lunisafanaiaan
dmsun3asiietnseRld C18 micro-column wa
Mobile phase 14 0.1% formic acid fi® Acetonitrile
(90/10 v/v) 3INMINAHDUAIINYNABIVDIITIATIEN
melfanzmaniinudy Lufin1sgeyidelonauves
a571faanN1TIATIE 9NN15IASI2 matrix effect
aTaAszin1glunal 10 uiil nsadauau
Judunsawes calibration curves figasanudy
%uﬁy’uwi 5 ng/ml 13 500 ng/ml AR correlation
coefficients 111111 0.999 A1 recovery La?{aa&ﬂu
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4295211719 98.1 9 101.7 % uazA1 RS.D. 7 1.9 %
A1 LOD 1 4 ng/ml iavunafiadananiuildlunis
AR UTHIuAMTY wazuesAntdulunaiaun
SAUWITEY 177 318 WU audiuduresimiiy uay
wesArniiuegluyie 8 faunndn 5,000 ng/ml uae 5
814 350 ng/ml MIuaIAY

Kim, Lee, Choi, Lim and Chung (2008) 15
1¥waila Positive ion Chemical lonization-Gas
Chromatography-Mass Spectrometry--PCI-GC-MS
Tun1siwsgvimdsunuaniiy waruesanduly
Jaane walladenanianududunswes cali-
bration curves fitasanududusaus 50 ng/ml
1,000 ng/ml A1 correlation coefficients 11N
0.99 A1 LOD wag LOQ diAvindu 25 way 50 ng/ml
AIUAIGTU AN recovery YoIARTIL wazuasAnTiuYea
4 3 Aadiudu (86 430 and 860 ng/mU) pffl 53.1
049 79.7% @usuAnIIU Lay 45.7 89 83.0% duTU
wasAmilu A1 precisions (CV) #1n31 15.0% wagen
accuracies (bias) 15% WuAYW 91nA15UIMATIARINGT
uUszgndldifiolinnegitaanzvesifosasdedld
ARIUTIUIU 6 918 WU ANUTUTUVDIARTIU Way
uasAnuvosiiosadors 6 :voglutag 0.03
56.16 ug/ml @USUAMILIU Wag 0.42 §19 29.31 ug/ml
dmsSuuesAniiu ens1dIuTesAndusauasAnITU
ag/lurag 0.28 g 2.04

NS2ULUIAANITIVY

350 0UN1578
1) WUUBNUNISIRY

msfnwnSslunsfnuLuy Experimental
study IngyiA1ISNAILIITIATIZVAITATIANIAITARN
funaruesAniu wazUsvendldluiegisionuas
Jaanzlaannvesfidedin uaziesasde

2) dredradanldaadzuazaIsuinsgIu

1. @1sunasgIuAnIdulazuesAniuaI
Bty 1 me/ml Allun15398a1nu3em Cerilliant
Corporation (Texas USA) Lagan3issgu Trimipramime
(10mg) tUu Internal Standard--IS 31AUSEN LGC
Company (Teddington UK)

2. Blank blood wa¥ Blank urine Tunns
Wauseszilaannisitdegtudentas Yaans
UnAfivdeainaunsaiaseilunulszdwengunu
FvAnen aordudfnedinen fehunisasradudund
31 lunuAmfusazuesfmfiunioansdu q laun
Methamphetamine Mitragynine Opiates THC
Cocaine 1838 LC-MS/MS dnunuauiu

walauazasesilofiflanuiuaiulutiagiusu weila Online SPE LC-MS/MS anfumailafifiaul g

(Sensitivity) tazTInid? ananaauanliiieszy Ketamine waz Norketamine leawisala

¥

[ yanTae (Condition) Fiwrngay uazyimsnadaunnugniswesisinme (Method Validation) J

v

v

[ Tianzvifediudenuastlaanzuauifiead ] [ Tarzvidediudentastaaizvoulidedin ]

v

L}

[ Wafigrinsnuasiandio uazanvavainsidedin ]
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3) NISLN38UADDENNAN LazUdadana

1. wssudeg1adenlaeliuadietiauden
300 pl alu microcentrifuge tube a11A 2 ml mﬂﬁ?u
Ywn Trimipramine 5 pg/ml 20 pl asluddagng
Aoaitawdiu internal standard way Vortex Tiighiu
s Acetonitrile 600 pl aslusnegrudoniionn
azneulusiu Vortex Idnfusnseunils annduh
14 Centrifuge # 13,000 Sousiount (rpm/min) w1
5 W19l gedIu Superatant adly Vial vuin 1.5 ml

2. wisualeg19Uaanzlaeliunfingis
Jaez 1,000 ul aslu Vial vua 1.5 ml arntiudiun
Trimipramine 5 pg/ml 20 ul asludlegrstaans
Wiowdu internal standard waznauld Ty

4) N1SUIFNIITNMUICANVDILATDY Mass

spectrometry

1383 Working standard solution (Ann3iu
wazuesAnITU 500 ng/ml) Usuns 1 ml Tumiuea
‘il’mﬁ?uﬁ’] Working standard solution A a3aq
Mass spectrometer TSQ Quantitative lagnss (lai
NuLASeq Liquid chromatography) tUan15%119714
w309 Mass spectrometry I@EJG?M’]L%@%N@ Full
scan wfien Precursor ion i m/z 238 way 224 R
\Ju m/z vesansanfiunazueiamiiuausisiu vnis
Optimization \ievn Product ion 7l Precursor ion
m/z 238 224 uag@nwmdsnuiildlunisunnlosey
(collision energy) saufisAmsfimeseng q Aifiay
alumsnsainseidhewdes Mass spectrometry
MnthnsUsudsawsfimesiine q welrlaan
Response ‘UEJ\sz Precursor ion Wag Product ion

YaEsAnduLazuesANIUNANgR

5) n'ﬁmam'wﬁmwammLﬂ%'m Online
SPE-liquid chromatography

wsenftegudonuazlaaie Inenis Spike
standard (Am1dunazuesAnIdiu 500 ng/ml) Usuns
1 ml mnduihlum3susegnaneunisinsigin
33nnslude 3 nsaadiegiadia3as Online SPE

LC-MS/MS 9nturihmsuusenmsifinosidany
d1Aglun1509297LAT18% WU Injection volume
Run time Flow rate finv99 Mobile phase $2u4
dndauuay Gradient 999 Mobile phase qmmgﬁmaq
Analytical column ievAmsiwes wazanizi
winzaulun1snsvinsziitelile Chromatogram
vosmsiogaudennarlaaneiafian uasleiiud
16519 (Area Under Curve--AUC) qaﬁqmimaiﬁi’fswz
nanlumsiegiivesiian

6) NINAFIUAINUYNABIVDIITILATIZH
(Method validation)

Lanududunss (linearity)

Wuasu1nsgIuatly matrix blank (den
wazHaaneiisziuannududu 25 50 250 500 1,000
waz 1,500 ng/ml dwsusegsliaans wasiseiu
AUUNTU 4 10 50 150 250 wag 500 ng/ml d1%5u
fetaden Lilead1snswlunsgIu (calibration
curve) kagfiansananuduldunsaainan R-squared

(R2) siodliifoenin 0.995
2. AR (precision)

WwisNasInIgIUieufenkas Uaaey
3 sgauANuNtulALA Low Quality Control--LQC
Medium Quality Control--MQC ia¥ High Quality
Control--HQC asluy matrix blank Jwas1esisyavay
5 ginsmAgeU 3 Su AALTBIRSansaa
ASATUIUAT %RSD luiAuseuaz 15

3. AULAIUE (accuracy)

Wit SR IUiIRE 1 dentay Uaae
3 SEAUANUINTUATLY matrix blank AAS1EATEAU
ar 5 S1vmIMAEeU 3 Ju ArAuuuguanIe
A1 %recovery agluY1e 80%-120%

4. YAINAVDIN1NTIINU (detection limit)

Wisuiu signal #italaannsaedisd
fanuiduduinvesansiiasgst fusegreiidy
blank 58011 signal-to-noise ratio Inealudmiu
LOD eftwexsu fe 3 ¢ 1
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5. YATIAAVBINTIMTIUIIU (quantitation
limit)

wWisuiley signal Minldansied1aing
AUt UR A SRS R UMeg 197U blank
138131 signal-to-noise ratio laevludmiu LOQ
ATEENTUAD 10 61D

6. ANUINNIL (specificity)

WATIZUA0E19 Spiked sample LAY
@1501M551UTW (mixed standard) wagfia1sanan
response iU retention time LRagnAuiU ARITY

wazuasAnIuADlUll response UBIAITIULARNTY
7. HANTENUINNLUNING (matrix effect)

NIN1SNAADY lonization Suppression/
Enhancement lagwn3audiogne 2 galawn 4a A
Ao fhegadaany waziegindenanunadiinng
AUTIUIU 6 LUAIUININIUATEUIUNITATENAIDY
NBUNITHATIZY WAIRUANAITNINGGIN AnnTiunay
UBSANIU AUNTY 40 wag 900 ng/ml dmsu
fegretiaaniy uwazAuINTY 30 Lag 300 ng/ml
dwdusegaden un B Ae ansuasgIuiigninio
RHANUNTY 40 wag 900 ng/ml Usums 1 ml
lu Deionized water dmsuldiuSouifisuiu gn A
fdusegralaans wavanududu 30 uaz 300
ng/ml dmiuldiusoudisuiu g A Miduseeis
GhlY mﬂﬁ?uﬁflmumm % lonization suppression

/enhancement

% lonization suppression/enhancement

Audldnsmiade ga A

= | . 100
(ﬁumﬁﬂiﬁmaﬁa %40 B) X (1)

Tay a1dA1UIn wUNEde LA ionization
enhancement LANIIAIAU BUI8ES LAA ionization
suppression LAZLNUIINITERUSU @B %lonization
suppression/enhancement FOItDYNIN£25% ey
Afilsannsegrslaans wazdegiudonanumas
firafusIuIL 6 unasazfasian % RSD+15%

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

8. Carry over effect

AL matrix blank NoULAZNAINITAA
HQC TnefiansaunAn response fiduwis retention
time (RgafuAvARTuLaruesAnTiudoliuInna
$p8az 20 Yadresponse Miszsu LOQ

7) Ips1gvinnagdsaunazUdandzvag
H\de33n uazidaasde

FIwTNmegaden warlaaizvesldedin
sdafiegraden uarilaanzvesdfosasdoriamun
yhmawieuiegumanuduneuludod 3 .
tunidegrsdadieos Online SPE LC-MS/MS was
MNTIATIEUTEIUNANITATIVNATIEN Uazagy
HanN1sVAaedsaly

Useynsuazngualagng

U 1 =~ ¥ Y a aAa
megdonwazlaanelaanvesidedin
wazFesadeignawnnsRdinguauiying) aadu
aa a S lo A = o A
UANYIVET AATUN 1 WQ¥AIAL W.A.2564 9 Tuf
31 WuAIAN W.A. 2565 laediinaueinisAnLaen Ao
Aeadumetgisdonuaz Yaanizsefeaiu nioumns
A U ¥ 1 a a §a = a ¥ aa
AT UTULATIIMUAR T ULAZ WD ANTIUAZIA 87D
LC-MS/MS

A3eedlanldlun1s3dy
1. 4384 Ultra-High Performance Liquid
Chromatography--UHPLC iq'u Ultimate 3000 210

YS59N Thermo Fisher Scientific (Massachusetts
USA)

2. 1303 Mass spectrometry ¥ia Triple
Quadrupole 34 TSQ Quantiva 31NUT¥N Thermo
Fisher Scientific (Massachusetts USA)

3. 5¥UU Automated SPE column 21nUSEw
Thermo Fisher Scientific (Massachusetts USA)




nsiusausIudoya
mafususudoyalunuiseildinannis
AATIENMUINI Ketamine wag Norketamine lu
Megaien uarlaanzueddfesasdy sIunagLde
Finlagliiaiosilodiasigy Online SPE LC-MS/MS

(triple quadrupole)

saanldlunsiinseiidoya

Anngvitayanieainlagldlusunsy SPSS
for Windows version 18 ﬁﬁaaﬁaﬁ"'ﬂﬂ%mi’wﬁimﬂ%
adn@anssaulaun Sovas Aade wazatdiudes
WULIATFIY

NAN1SIY
1) Wan1sAn¥INIsHIaN1ETIMUNzaN Ty
N15MS29

anMETnzaudmunIIn T3z
Usunaaniiunazuesanduludentazlaanyiay
wada Online SPE LC-MS/MS 1ag Injection volume
WU 20 ul wag Run time 11 Wit Aeduidiild de
Hypersil GOLD aQ A21u817A0aUY 20x2.1 mm
gaungiladui 55 °C 334U Online SPE system (SPE
column HyperSep Retain PEP) Iag Mobile phase
A1 0.5% Formic acid Tu Deionized water Way
Mobile phase B 1% 0.5% Formic acid Tu Acetonitrile
d M3 Left pump wag Mobile phase CC 19 2
nM Ammonium acetate lu Deionized water wag
Methanol 8751821 85 %0 15 @113U Right pump
dnsrdunsinaldszuu Gradient Auanslunisng
1 way 2 wavansfiviueauludiuaes Dynamic
MRM Parameter faugandlun1s1s 3

2) HANTINATIUAINYNABIVDITIIATIEN

1. anududunse (linearity) 91nNSNAEDU
Autdudunss (linearity) ¥8anuin A1 Correlation
Coefficient (R2) v99815 Ketamine wag Norketamine
wilushegnallaanns wazidoniliminnit 0.995 ds
wanslunIn 3 way 4

2. AnuLiinanss (precision) WagAIU
waue (accuracy)

NNIVIAGBINUT 1A %RSD teanin 15 %
wazdien %recovery aglutag 80%-120% Taog
Tunauafiseusuld (Scientific Working Group for
Forensic Toxicology, 2013) maaﬁgamﬁ AnTiukay
vodamiiuidlusiethalaans uazinogradon i
wanalum191e 5 dmsuimegnalaanis uazmisne 6
d1msuiiegaion

3. YPAANVDINITRTIINU (detection limit)
YAT1inY0INITUUTIUTUIU (quantitation limit)

A1 LOD 04d15AnNiuLasuesAn1ily
Windu 1.00 wag 2.00 ng/ml waziaA1 LOQ U99a1s
AndularuesAniy WU 4.00 wag 10.00 ng/
ml muaau warludlegiadenilnn LOD v09815A
AR ULAzUDIAMIUYINAY 1.5 ng/ml uagliaAn LOQ
Y0IE13ANINULAEURTANITWYNAY 4.00 ng/ml §ig
wanalumisns 4

4. UL (specificity)

JiAs1e9ifa9814 Spiked sample ifu
a1511A3§1U59 (mixed standard) fieguenveuiiely
i3Sl wiidueandaiinulivesldun Morphine
Codeine Amphetamine MDA, Methamphetamine
MDMA uae¢ Benzoylecgonine defiansandn response
fiFumds Retention time vosRnTuuazuesamiiu fe
2.69 uag 2.60 W19 auaninau wuan Ll response
veeEsduinty fuwandlunm 2

1319 1
uany Gradient Y99 Left pump

No. Run Flow rate  Mobile Mobile
Time (mVmin) phase A phase B
1 0.00 0.90 90.0 10.0
2 1.30 0.90 90.0 10.0
3 3.10 0.90 0.0 100.0
4 5.50 0.90 0.0 100.0
5 5.60 0.90 90.0 10.0
6 11.00 0.90 90.0 10.0
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M99 2
uany Gradient ¥84v Right pump

No. Run Time Flow rate (ml/min)  Mobile phase BB Mobile phase CC
1 0.00 3.00 0.0 100.0

2 1.50 3.00 0.0 100.0

3 2.50 0.30 0.0 100.0

4 5.00 0.30 0.0 100.0

5 6.00 3.00 0.0 100.0

6 11.00 3.00 0.0 100.0
M1919 3

Dynamic MRM Parameter

Compound Precursor (m/z) Produce (m/z) Collision energy Ret Time Polarity
(V)

Ketamine 237912 125.125 27.03 2.69 Positive
179.125 17.97
220.125 14.73

Norketamine 224.00 125.196 24.80 2.60 Positive
179.125 15.91
207.054 11.02

Trimipramine (IS) 295.28 58.17 30.68 3.44 Positive
100.17 18.34

A 2 Tasanlaunsuas Spiked sample MFNAITUINTFIU BAAIRNIUTLELIANNUAITIUNITIATIEN

, , NIANTIVINTUATINE DA W Te
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 < < B
i g atuinermansuazinalulad



A1514 4
KANITUATIEHTATINAYDINTINTIINY (detection limit) UasdnTIAnveen 179308l (quantitation limit)

Compound Urine sample Blood sample
LOD S/N LOQ S/N LOD S/N LOQ S/N
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
Ketamine 1.00 4.32 4.00 11.25 1.50 5.62 4.00 11.25

1.00 4.99 4.00 12.94 1.50 4.87 4.00 12.94
1.00 3.82 4.00 10.55 1.50 5.80 4.00 10.55
1.00 4.16 4.00 11.27 1.50 5.22 4.00 11.27
1.00 3.23 4.00 12.92 1.50 5.41 4.00 12.92
Norketamine 2.00 3.17 10.00 11.53 1.50 4.89 4.00 15.21
2.00 3.16 10.00 11.59 1.50 4.32 4.00 15.29
2.00 3.56 10.00 11.12 1.50 5.21 4.00 14.22
2.00 3.62 10.00 11.87 1.50 4.22 4.00 15.81
2.00 3.03 10.00 12.29 1.50 4.96 4.00 14.30

AN 3 N371U193557U (calibration curve) ¥84875 Ketamine waz Norketamine Tudiagnetaaniy

AN 4 N5191119357U (calibration curve) ¥84815 Ketamine wag Norketamine Tudieagnaidan
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f1919 5

NANTINAFOU AIUTIENATY (precision) Uas AIINULUEN (accuracy) Tudreeetiaaie

Compound Spike Intra-day Inter-day
CO?ﬁ:?:;T_?on Mean£SD Recovery  R.S.D. Mean+SD Recovery  R.S.D.
(%) (%) (%) (%)
Ketamine 40 39.03+2.66 97.57 6.81  37.96+4.28 94.91 7.49
300 293.14+24.23  97.71 8.27  311.25+£16.97 103.75 5.48
900 854.03+28.34  94.89 332 870.16+26.86  94.87 3.14
Norketamine a0 40.07+1.86 100.18 4.65  40.26+2.49 4.89 4.00
300 290.65+11.26  96.88 387 297.21+8.69 4.32 4.00
900 870.27+31.54  96.7 3.62 873.18+26.86 521 4.00
*n = 5 replicates x 3 days
f1319 6
HANTSNAGOUAIIUNTIEINT (precision) Uay AIILMLIUEN (accuracy) ludregiudan
Compound Spike Intra-day Inter-day
corzr::;:;it)ion Mean+SD Recovery  R.S.D. Mean+SD Recovery  R.S.D.
(%) (%) (%) (%)
Ketamine 30 32.73+0.38 109.09 1.16 31.80+1.55 106.00 4.87
100 107.07+1.17 107.07 1.09 104.09+3.74  104.09 3.59
300 313.51+7.46 104.50 2.38 305.97+10.20 101.99 3.34
Norketamine 30 33.05+0.81 110.16 2.45 32.11+1.47 106.00 4.59
100 103.92+4.08 103.92 3.93 108.95+2.78  104.09 2.55
300 313.50+8.50 104.50 2.71 309.71+7.20  101.99 2.32

*n = 5 replicates x 3 days

5. HANTENUINMUNIAG (matrix Effect)

INNINAGDY % lonization suppression/
enhancement lagi3suiilsuAnadsiuildnsam
Y93 2 YAlAwA YA A wazyn B LagtiuAIuIunial
% lonization suppression/enhancement wu31 Ty
mdalaane wavdegradonlalaifiug9:25 %
wazA191nieg19ldaz wazAot1aenAINLNES
firnsfudiuon 6 uvasdian % RsD LaiAu=15 % o
Tuinaueisnnsgrufivensuld

6. Carry over effect

INNITILAIIEH matrix blank %89n13
Fpsz9i HQC TaefinnsanA response 7w
retention time WenfufuAmiiuwazuesamiuroni
Arog1laaniz uazAl9e191800 WU A1 response
299 matrix blank %89@a HQC %oun11 20 % V89
response 52iu LOQ wansliidiuinlifinnsandng
TuszUUnSIINMTIAsifeg e fitasaniiulas
waiAnIIuAMITNTUEY

NIANTIVINTUATINE DA W Te

e o A o
| UN 17 aUun 1 Uszaaou Uns1AL-luengy 2566 atuinenaansuaznalulad




3) HAaN153LASIZYRQE B AaAkasUad12Y

3.1) HANTTIATIEVUSUIN Ketamine
waz Norketamine luseghuden wazlaaizues
Koy

MlnTemnUsinaAniiuLasue Ay
vosfFosasdotuazy wiulufinsmuTuadnidu
waguefAnilulusioddaany esanqauszasd
lun1snafigadlunsdlisngn Ae Faen1ImsIuin
yanafanaladinissuaisnsedinisldarsfiniiiu
visoli eiduvdngnilunisdiduniviefigatini
Uignivesyanadinanldlagdeandt Cut-off 7
1,000 ng/ml w3aLnaseinsinduindudiiansiando
aglusnnenialil

PNNHAMTIATIUTNUATay e ST
lusiegraien wazlaanizvediosasdy Awansly
M13719 7 WU shegelaaniziiuunm Ketamine ag
Tur9581319 26.00 19 15,592.35 ng/ml wazdu3unu
Norketamine agluy395¥1313 31.87 fiv 14,599.35
ng/ml ludiuvessregrudaniiusunm Ketamine og
Tug29581319 4.04 89 637.16 ng/ml wagiiusunu
Norketamine agﬂuﬁzj"mzwm 4.14 99 361.05 ng/ml

INN1TNINTUINANITILATIET US U
Ketamine wag Norketamine lusiagnalaaniznuin
Usnadlulaanzvesdfosasds Suimuadadudian
vseRNldansAndy Wedunuinis wuinandnuau
FPENIIEL 31 518 1 19 SNeNiNaTINVBIENS Ketamine
waz Norketamine Tulaanizannnin 1,000 ng/ml
Fauiu Cut-off MUNUINNITARFUNANITNTIANEI
2 va a | A aa AN A |
Juiilansiamiinegliuieme fie dAndudensianui
= 6 a al [ 1
fansuaziuaueladvesfiniusiuiu eglulaaniey
Aaus 1,000 ng/ml Tl umeenalsinuddifnegiata
12 578 NY95INATINVDIENS Ketamine wag Norketamine
Tudaanzaininan Cut-off 91 1,000 ng/ml

Tuduresnan1siaseiusunaAniuuay
wasandulusiegrudannuin USunuamiiulazues
Anniu luidenvesdosasde 23 918 NIaEY 31 578
fisunaAnnilutazuesanniiy Aoudiesin Jedniu

a

wazuasAmiutuiinalunisseiuuinlaglvihliiag
AnUnNssanai ey inududuresiniiiv
uazuasAnIZiU 100 ng/ml kay 50 ng/ml MUaIAU
wazdl 8 578 fia 5187 1 19 20 21 23 25 26 wATTIY
fi 27 AfenududuvesAnfiuazuesaniug
MlAAANaNTENUAINUITLEN WATAINUUNNTBY
nsaidy anusuden arudilunisnevaues
anas AR89 anas (Olofsen et al., 2012)
wieghdlsfinuusina Aaniunazuedanniiy vewis
8519 ﬁé’ahiqaﬁ%LLammmimméﬁn wotaz vl

719 8 978 To1nsaau a1 viseLdeTinle

3.2) HaN1TATIEUTIUANTuLazURS
Anfuluiiegaien waslagsvodidedin

a '3 a a al = al
AMTWATIEIINUSL AR T ULATUBSANITIY

Y A aa | v a a a a
Yol HeTInazy wduluiinsasiamusunaAniiu
& a ) | A =~ a I3
wazuasAnduludiagrudon eawiniyauseasd

A P | A aAa 1 oA a P Y]
WensIudwvAwINIsdedIndnlianuiieIvesiu

= al G ] al a = = 6l al
arsandunsely ndusunuAslukazuasAnniu
USunauunnlunseuaidan iain1s SN ugInI oIS
LENAATEADU 9| TINEINITATIINULBANDTORIUNTEUE

\HenazaINnsauaNi e LiINI S deTInle

PNUANTIATZRTNAT LAz UD AT
lumegaden wavdaanizvesidedin Awuansly
M1319 8 Nud fregdaaneivsunuaniiiuegly
43955319 131.35 84 7,099.85 ng/ml Fadipnads
A 2,945.95 ng/ml uLaziiUSunaueianiiuagluyi
JEWIN 187.35 D9 6,618.45 ng/ml FeflAade Ao
2,772.02 ng/ml Tuduvesiegnadeniiusunamniiiu
oglur29553919 4.07 §9 2,913.40 ng/ml Fafldnade
Ao 681.88 ng/ml uaziiUSuauesAnilueglutis
5¥W39 4.71 89 1,649.45 ng/ml Fefldade fe
384.86 ng/ml
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f1519 7
VINKANITIATIZUSUIMAMTUaz U TANITU U I0819F00 Uz TaaisYeiesaide

Sample No. Urine Concentration of WA Urine Concentration of WNagIU

Ketamine (K) Norketamine (NK) Ketamine wag Ketamine(K) Norketamine (NK) Ketamine wag

K(ng/ml) NK(ng/ml) Norketamine K(ng/ml) NK(ng/ml) Norketamine

1 3,798.45 3,448.90 7,247.35 148.03 201.64 349.67
2 263.95 733.45 997.40 16.44 50.48 66.92
3 81.61 112.23 193.84 4.04 9.22 13.26
4 26.00 45.19 71.19 4.11 4.14 8.25

5 136.55 244.85 381.40 10.22 30.61 40.83
6 77.73 353.25 430.98 5.83 54.10 59.93
7 312.15 1,329.55 1,641.70 12.93 51.22 64.15
8 130.60 298.05 428.65 9.51 32.86 42.37
9 115.92 297.55 413.47 7.93 44.66 52.59
10 395.55 1,391.45 1,787.00 4.65 11.92 16.57
11 490.00 574.15 1,064.15 12.46 30.97 43.43
12 82.08 152.95 235.03 4.85 11.52 16.37
13 236.25 387.50 623.75 6.89 26.69 33.58
14 14.59 31.87 46.46 6.59 19.00 25.59
15 566.15 854.05 1,420.20 49.67 119.35 169.02
16 53.75 111.47 165.22 4.85 6.27 11.12
17 2,129.35 3,217.00 5,346.35 9.09 20.47 29.56
18 835.95 3,786.15 4,622.10 55.18 133.97 189.15
19 3,945.00 6,412.05 10,357.05 137.58 274.56 412.14
20 15,592.35 6,444.45 22,036.80 637.16 182.13 819.29
21 3,093.35 2,149.00 5,242.35 167.67 125.06 292.73
22 87.22 156.20 243.42 4.06 18.25 22.31
23 1,935.90 14,599.35 16,535.25 234.46 361.05 595.51
24 1,343.05 4,808.10 6,151.15 43.10 168.47 211.57
25 1,417.15 3,132.25 4,549.40 262.58 374.46 637.04
26 2,774.90 3,418.90 6,193.80 147.41 195.10 342.51
27 975.80 684.75 1,660.55 106.84 111.51 218.35
28 229.04 436.95 665.99 26.27 42.82 69.09
29 304.05 835.05 1,139.10 19.52 94.92 114.44
30 465.50 596.70 1,062.20 38.11 53.27 91.38
31 566.10 895.20 1,461.30 29.64 57.40 87.04

*n = 2 replicates

, , NIANTIVINTUATINE DA W Te
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#1979 8

NHaNTIATIEUTINAATuLazuesAnduluiieguden uardaarizvesidedin

Sample Urine Concentration of a3 Urine Concentration of AU MANNY
No. Ketamine (K) Ketamine Ketamine(K) Ketamine
Norketamine (NK) way Norketamine (NK) 1 H

K(ng/m) NK(ng/ml) Norketamine K(ng/m) NK(ng/ml) Norketamine
1 2,862.05 3,289.75 6,151.80 559.63 536.12 1,095.75 Qﬁmm@
2 150.55 423.30 573.85 14.43 7.02 21.45 maﬁqﬁ
3 357.05 952.95 1,310.00 447.84 195.59 643.43 Qﬂaﬂ
a4 744.35 1,034.65 1,779.00 26.24 a8.67 74.91 ex
5 131.35 187.35 318.70 4.71 16.40 21.11 WNAD
6 4,896.85 1,491.60 6,388.45 198.44 52.76 251.20 Qﬂﬁ\‘i
7 4,085.00 5,056.10 9,141.10 1,527.85 301.26 1,829.11 Frx
8 7,099.85 5,894.05 12,993.90 2,913.40 1,649.45 4,562.85 oex
9 6,186.50 6,618.45 12,804.95 444.37 656.43 1,100.80 o

= fg [ @edinanseuulnatisulaialazseuumeladuival / *n = 2 replicates

n15aAUsI8Na

a 5 Aa al = 6l al
NANTIATITIUS LRI LA URSARTULY
megalaanizuaziiegrauienvenesasdenuin
YsunauAnduwazuasasndulutaanizveaningig
P9UUA 31 518 AIUIUFIDEY 19 578 NANATINVD4
a al = al 1 1
ansamiukazuasantulutaanizuinninan Cut-off
= Aa A a a el a
wardl 12 snensusunammdutasuasantulutaane
NN Cut-off Tughuveslsuna Amiuwazuasaniiiu Tu
& | | v o a o pRp
LADAUBILAAYSIUABUTIN Hfiea 8 518 NUAIAINY
P a a &l a P o A o v a
Wtuves AndukazueiAniiu gadaseduininliin
HansenusednUsvam undeliganediazyilviaay
A A aa v A a a a & a
y3audetInle wipaanUSunaAniukasuasAnniu
§961n71 1,800 ng/ml Fauuusunauvinliiiniwau
& | ~ a | Y A aa a
Jumuian1saneiiaeiin1sseaudn didedin ey
TAinAnNwU9IAnIULAUILIA (Lalonde & Wallage,
2004) uardaiinan 1,000 ng/ml FaiduuSunui
ilidau (Kintz, 2014) LazNAATIVBU 9| VDIV
8 518 lunuin dueanaaadbunsehalinn 528981

= a
NIDANTILANGADU i

NNTRIITUINANTIATIERUS U UARTI Y
wazuasandiulusegrslaaniznuin Usunuaniiy
wazuesAmivluilaansvosidedini 9 :18 nud
HLAeTIn 7 978 dUTunafndularuosAniiiugandn
Cut-off 7 1,000 ng/ml wazdiiies 2 576 Ao e 2
warseil 5 AfvsinaAnduasuesfmiululaans
#1n71 Cut-off wishegrataanefisdiamusniy
Tunsldiitensranisldans Ketamine \osdulne™s
Immunoassay Strip Test 713l Cut-off 10435315129
7 1,000 ne/ml waziludnisnsiadudu wazns
ApgimUsinuAniiulasuesAniulunszuaiden
iWemanimmuisnsidedinsely

Han15IATIERUSINUANTULaTUDSARTIU
luiegudonveslide¥innudn Ysuuanduuay
uesAnivludenvesis 9 1o & 3 18 fagulid
@edinanniwvesarsAmiuiuauin lnedusuie
111n21 1,000 ng/ml lunseuadendaduusunad
ilgauls warluuesefivsunasnnnit 1,800 ng/ml
FaduvmnaivilnAsfveudumauiaininds i

UsNoUAUNITNTIANULIUBUNSU Diazepam TuLdon
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Y8991 3 518 Feazvheuasugrstuansamiiuiing
vilidiunsnanismela WumgliAnnsdedinle
uoilufiFedingredu 4 du blannsoagldndedie
nansAniiy esandiuuuAniiuuazuosan
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nEannnans esniFeudulszaufinudil 4-6 druanuedlau suneamdin Smindides ndusedns Ao
tnFeutulszoufinundi 4-6 $1uru 60 Au wUadunguneaes 30 AU LazNANAIUAL 30 AU dNFIRE9EY
Fsduuuuaestune weiesdledlld Ao Tsunsunrmsouiduemsuarlnrunnis uazLUVADUN AL
souiFIuemsuazlnvuIng Tnszidoyadiie aifBmssann un anud fevar Avade dudesauy
UINTFIU ANGAR LLawhﬁ’lfjfﬂ uazaine 1999 lawA Paired sample t-test wag Independent sample t-test
NaNFITENUI ngumaaesiiaziuuadsanuseu e sLazinrun mdsnsleiulsunsuganinou
1FulUsunsy uazgeninnguauay Tsunsuivinliauseudduomanasinsuinisity Jeanunsniily
Uszgnaldluiiudisuls
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Abstract

The design of this study was quasi-experimental, with two groups: pretest and posttest. The project
aimed to compare the average scores of food and nutrition literacy among upper primary school
students in the experimental group before and after the experiment and between the experimental
group and control group after the experiment among upper primary school students at Nong Sanho
sub-district, Sam Ngam District, Phichit Province. The sample consisted of 60 upper primary school
students, divided into 30 in the experimental group and another 30 in the control group, which were
sampled by two-step random sampling. The tools used were a food and nutrition literacy program
and a questionnaire on food and nutrition literacy. Data were analyzed as follows: descriptive statistics:
Frequency, percentage, mean, standard deviation, maximum value, and minimum value; and reference
statistics: Paired sample t-test and independent sample t-test. The results revealed that the experimental
group’s average food and nutrition literacy scores at post-program were significantly higher than those
at pre-program and higher than those of the control group (p-value .05). This food and nutrition literacy
program improved food and nutrition literacy among upper primary school students. The program

should be applied to other groups of upper primary school students.

Keywords: food and nutrition literacy program, food and nutrition literacy, primary school students
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Abstract

This study is descriptive research aimed to study knowledge, awareness, and behavior regarding
information security among Thai healthcare providers using Buddhasothorn Hospital as a case study.
The sample consisted of 353 Buddhasothorn hospital employees. The study instrument was a newly
developed assessment tool to measure knowledge, awareness, and behavior in information security.
The data were analyzed using descriptive and correlational statistics. Results showed that 54.11%
of staff had knowledge of information security at the highest level. Averagely 72.74%, 79.20%, and
78.20% of staffs correctly answered the questions about general knowledge on information security,
information security-related laws, and secured password management, respectively, while only 52.32%
of staffs correctly answered the questions about information and cyber threats. From the information
security awareness and behavior assessment, 90.60% of staff had awareness at the high to highest
level, and 93.75% of staff had risky information security behavior at the seldom to never level. Risky
behaviors that were at the sometimes level were “do not log out of the information system when
not using the computer for longer than 15 minutes”, “do not notify the computer center immediately
after finding an abnormality of the computer in the information network”, “do not verify the URL of
links in e-mails”, and “do not verify e-mail content and scan files attached with e-mails”. Awareness
of information security had moderately positive correlations with information security knowledge
and behavior, while knowledge had no significant relationship with information security behavior.
The results of this study provide important information for planning knowledge development, raising

awareness, and promoting information security behaviors among healthcare staff.

Keyword: information security, cyber security, healthcare, knowledge, awareness, behavior
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Abstract

Palm kernel meal is a product of the oil industry. Palm kernel meals contain important phytochemicals.
And its physical characteristics can be enhanced to be applied as a natural scrub for skin products
due to the amount of oil and high dietary fiber. This research objective is to develop spa products
from palm kernel meal extract containing rice bran oil (Gamma oryzanol 18,000 ppm). Method: The
antioxidant activity of rice bran oil extract (Gamma oryzanol, 18,000 ppm) was studied by the DPPH
method. And the spa products made from palm kernel meal extract with rice bran oil for normal and
very dry skin, as well as stability studies rice bran oil (Gamma oryzanol, 18,000 ppm) was 2-10% (v/v).
The results showed that free radical scavenging activities of 2-10% (v/v) provided an IC50 of 0.78. The
appropriate size of palm kernel meal extract for Spa products made from palm kernel meal extract
containing rice bran oil formulas for normal skin and very dry skin are stable at room temperature

and under accelerated conditions in both light and non-light exposure. The formula is smooth, viscous,

and a light brown color without stratification, making it suitable for use as a skin care product.

Keyword: Palm kernel cake, antioxidants, rice bran oil, spa products
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WU AnaaluUau wanuzwd wazninniwn WJu
Feumszdsaldunsaziianudasasie

mniieludady unawaosldanlseany
difuundu nedloundusnudnsyuaunisiiu diteds
tiifusenainuatrdy nnidelumdaundudugn
wenendrurenlienueneen Ssdsdildeanunde
Tanpunidiaeld wishuiwmdeld annsonuansdiy
TwanlusAuUsEuad 14.5-19.6% waznsnazily
vilangmiin (Glutamic acid) Faduriadislunndige
(Alimon, 2004) ilesarnnniudalulidsiinneancs
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Ao WunsaziBon FewsaziBoniazdanadinfuiiny
nsrvIuMsaiaviony Fehduidaunsaliaiuss

U a

Juuiiald (Chiabi, et al,, 2011)

thifugdn udsuildgniunimundy
wAnSsiguan waglddinsfinwmuin dqudduds
nsNIEevRadNLIS qvEdusyyadasy ansiiu
mmﬂtju%u (Klongpityapong & JuntarJaricksakulchai,
2019) lersimundushiundsfausifloquainding
Uaondte liteliAnnsssaeiesin Tedfiurnudy
TuARmiTsiiszerdu uarsvezen (Klongpityapong,
Jaricksakulchai, Sillaparassamee & Timmanee,
2020) wazlungunansdusiiauaso1ni s thifu
$ritaefine i MR INITIYNTUNIUIN
a13t15zand lneldnalnnisunaquianidstasiunis
adethoonainianils Suvungfufiafluevuis
(Sillaparassamee, Jaricksakulchai, Techa, Panomkhet
& Plounglumjeak, 2021) asdndgyfinu Infiud uay
asunsuhoslswues Sespiuamudiiuvesnsunsush
oolswuea fisviumnududugeasivszansnimnis
RILIHGRGEE LLaxmmmmsa‘lumiﬁUWﬁJLﬁwﬁu

(Klongpityapong et al.,2019).

NAR Snuaian3uRaAifdunauannniely
wéaUrdy Fanansssued waylundnSaeidudd
msaflauiitiedesiueyyadaszuazdunsdniay
Yostumnudemeiiaduiuineinsid UVB iy
NSLERIRNUBIABAANAU type 1 (Packianathan
& Kandasamy, 2011) warnnsiindruuseneusiy
$rim illsedumudsuesansunssneslsyusatigy
anunsariuauasalunsinauL s sl
ydngndaadinfineudionn nnauauRdina
?Nﬁﬂﬁr;ﬁ%’aﬁmmauhﬁwmﬂLﬁ@IuLuﬁmﬂwﬁu uay
5wﬁu§1°ﬁnﬁﬁﬂ%mmmmmumaaiwmaaﬁqq
uimuJundndasiansuii weidunisiiuyasn
Tiunnwaluldufimaefisannssuaunsade

v
o o

fusnldliiinuselonigean uagiiuyseansam
Jundaduelifioguniniivieiinniuulusves
Hatlssioly

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

WQUsEAIA

1. WieAnwananisinueyyadaseeid
$19717 (@15enuineslseiusa 18,000 WiNLdw)

2. WiaNaUINARN M9 dASURI9 NN LY
WanUNEY NHdIUNaNINETUSI91 (@swnuiinesls
91u0a 18,000 ANLOL)

3. WBANYIAIUALAIVOIEATATUNTRS DU
anduRtannInuanlulduNTld1unanaInundu

v 1

$1917 (@a1swnuseslseiusa 18,000 WilLH)

TR}
= 14

wuRANgEfNAEITDY

NIAATLEN VTR ENURMI (percutaneous
absorption) N13ATUATTHIURIMTIAUITAYATY

1%
LYY

NundRIndatulule 3 Wdunig Ae

Y

9INNIENINWaE (intercellular route) Ing
FENATUNINNIU (permeation) A911938WINAE
6 2 Q‘J’ £ & a
Aosdloled (corneocyte) vastiuansIvuAsLiou
(stratum corneum) MngAunan 9 Fuduwaad
menasesdeuiuiuluty 9 Juagngeaenluny

NILUIUNTT NAALWAARD

YaaanIuaa (transcellular route) &g
vaadheiidinisazate (solubility) Wruldiasad
Aasiilolys (Comeocyte) way afa wuvingd (Lipid
matrix) Ingdenazdinnsgaduuazundsiuiaigad
Aastilolysl (Corneocyte) wazaiia wunsng (Lipid
matrix) aduiuluaunseisdawaditmuneinann
Igndhendeiianvanavarsldndduttuuazing
szannsarugemeiily

4999191 U9 (transappendageal route)
asevnIvieanseengsgnandusuimiilures
yaiiinuviasing 4 wu viesdewluitu viedeuwitouars
v agiiulddesmatiazanunsovzasnu (bypass)
Fuansdiunodiden (Stratum corneum) aadunily
s (epidermis) ngduviaust (dermis) I8lnensq




mnilelundaundy Dunanasslfanlseuy
aﬁ’mfwﬁumém%qmﬂLuﬁmiuﬂwﬁmazgﬂLLaﬂLaﬂdau
veadidenueneonudathauiivdeunaimiiy lu
nszurunsaattuUduzaen i e luiuge
U1dn Fadufaqndeld uddmuarsdrdgdman
lUsAulsenniosas 14.5-19.6 uazninoziiluviln
ngedin (Glutamic acid) dadurdaiifianniign os
wdsnalvRnfianugutufindu (Alimon, 2004)

Undunhiiu Foimenenanst Elaeis cuineensis
Jacq. agﬂm@ﬁ Palmae 30 Recaceae %ﬂﬂﬁﬁu‘ﬁtﬂu
ffianunsathanudssuiduguuuusing 9 18laiiney
Fuihifufisildlunisussnevemanielfiduingiv
Tugmamnssuemisng 9 saulududuingavlunis
nAnndsnunawnuegnlulofiea Feluntsuanndse
naunutiufnananuavesUrdutigy Sardudhiudy
sonualduuuu Drupe wiloungnimduvienvoma
Huszuidléidu 3 dudamlneduuongaasfufagu
wazuiariSenin Exocarp Susteluidnwamludule
Feni1 Mesocarp dsludruilifuduiifigiugedatn
aggmirlatmduifuindunesduaniiodudiu
veanzariidneanfuudondm duluduesiinde
ogisanunsntidsluneifioataeniduuduld

diusdriduitufiveidonds adnuian
319717 Usenoumgalsaifymaly o ¥in WU @13
lunguiniud (Tocopherol Tocotrienol) Gamma
oryzanol Gamma aminobutyric acid (GABA) 53
adinsAnuanauiiniaeiegsneiides arslu
nauAniiud Faduasiueyyadaszsssund i
arudulunia (emollient) lngianiz Gamma
oryzanol fiflanunersiuet1suinlunisaiald
U3giseisnisiligendudouauiulutn 3n
Fagsfimafunandnuasannmvesiiiusidn ng
Woiansddnluisfusdnifigndlunisdunsss
(Klongpityapong et al., 2019) finafsaszuuilla
waznaenden lsmumay sausansysuluiy fe
a1 Gamma oryzanol 1sfus1dauazansddai e
gnihunltlundafasiaiuomaioaaaduguam
suadluninsAsesdeteg e uliug rice

bran product

Tusvesndeduiinenuiasslovdveingy
slumsmsumdesnsidiusnniu wu madlgrdan
587U cholesterol Tuldan Gamma oryzanol @u1sa
Futu cholesterol luthiudaiianstuiadnlulug 4
nnsuitestulalifinspedundudal Gamma
oryzanol §aeifiunisasneeesluu testosterone
Tumeveuaznszduanoslinds endorphine daidu
aswinuguiindudie Snarenisinuidenuin
Gamma oryzanol Hewfiusesu cholesterol wilad
fa high density lipoprotein wartisandnsndes
vaslspfiinannvasnidonuded (Klongpityapong
et al., 2019)

Gamma oryzanol WJuans phytosterol fiwu
18ludnliddng $1910 wazdhiusdn Ussneude
ansUsTneuimnmety SnumsnsLIMdue iy
SriRfumsnvmzsnanliiddlegiesun
widnazitiulufians tocotrienol 11nna fisnee1uin
a5 tocotrienol lutsfusndndaeuntasnsiden
anaedlalunmziumu anlviulunasnden way
Q’UQgQﬂﬁLﬁszaUImaﬂLsejaémﬁﬂ@fuéawhumﬂﬂalﬂ
299 nuclear factor kappa B %38 NFkB STATe T
sriivselpvilunisiesfunazinuuzide sauvian
alkaline phosphatase e glutathione-S-transferase
Ae kagliNaflun15AUNSIS U LaaNLISIABY

anuann (Klongpityapong et al., 2019)

WAl Eguarasiall

wiosleuargunsal indosdiaziden (analytical
balance) 'iq'u BSA 23 Sartorius®Germany TEely
pH (pH meter) Ju 827 U3¥N Metrohm Siam Lat
Useindlne 1n3esinnnunin (viscometer) 1o
Brookfield Viscometer 'iq'u DV-Il+ Pro EXTRA i3ty
W&y (homogenizer) §%e Ultra-turrax JUT25 GEoX
NIUa13 (hot plate and magnetic stirrer) fv7a KA
‘iq'u C-MAG HS7 digital \A3ea UV Spectophotometer

a31A%l Novemer EC-2 Glyceryl monostearate
Shea butter PEG-100 stearate and glyceryl monostearate

Fr e sopnA: Vol. 17 No. 1 January-April 2023

Science and Technology



Beeswax Mineral oil Cety alcohol strealy alcohol
Dimethicone Cocamidopropyl betaine Wag 95 %
ethanol 91nU3EM Jusn (miden) S

1. N1SAUAIDENS

nnilelusdatndy Ysuna 1 Alanda wies
Tngtinnudaludduluinuainudauseanusou
40 esrwaldua Wussuznan 18 Flus WHunisa
o anthuthunusaden LazsiuLswuIn 40 mesh
60 mesh Lag 80 mesh

1hifusim @sunusheslsviuea 18,000 WSw)
' a A a aqy A P Y]
HIUN1sHERIINAaUINGRNlaNInsg U MAUTWRWAS

< A a ¢ a
LAag g ULNDIDNIII Lﬂiﬁz‘lﬁ‘ﬂwmumﬂﬂ

2. MsfAnwgnslunsgeeyyadaseaies 2,
2-diphenyl-1-picryl hydrazyl radical scavenging
activity (DPPH)

FN1snedeuAnLUau1aNnIsues Brand-
Williams et al. (1995) in3euansazale DPPH radical
Tnods DPPH radical 2.4 fiaan3u Taluviaguvan
USuns 100 Haddns Wusviazas A 95 % Llenuea

wazUsuusumsliasu 100 faddns Saududu
6x10-5 Tan5 WSemansasaneNImIgINIRTUT (L-ascorbic
acid) Ineda3nniiug 1 fadnsu Teluvnguuun Usuns
100 faddns azanelagldlonuoauasUsuusunsli
ASU 100 fadans uazinTouthiiusing ldlurngd
Wy USu1es 10 daddns azanelagldieniueauay
USuusunsTvasu 10 Haddns fiaududu 100

Lulasnu/daddns nuuidensansavasuInggy

1%
o o o

IniuBuazunius191 laNUdutu 2 4 6 8 uay
10 fiaansw/diadans lneUiunldnaonnaasslsunng
10 iaddns @mmiasa’mmmyﬁmﬁu%LLazﬁflﬁuﬁw
17U307915 2 Uadans wazansayaty DPPH Usung
adans ldadlunasnnnaos wehlddniu daislily
AUsEUIM 30 W7 ﬁwlﬂfmmms@mﬂﬁuumﬁ 517
wluuas fMewa3os UV Visible spectrophotometer

| YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

¥nsnaaes 3 87 mﬂﬁ?uﬁwmLaﬁaﬂWi@mﬂﬁuLLaaﬁi’m
TaluAruiam %radical scavenging 31n@NNS Lay
A7 1, 91N9INNIINLIATFI ntuhanduaam
% DPPH radical scavenging f9@un13

DPPH radical scavenging (%)=[(A -A)/A 1x100 (1)

log A = AIMISgANAULEIRIAY

A, = AIMsgANGULEIaIaINENE 362019

ANUIUNNAN ICSOIé’mﬂﬂﬁV\IiwﬁNmmLﬁz’fu
TUv0Ia15879 (X) Way % DPPH radical scavenging
) TngLiguan IC,, ¥®3 L-ascorbic acid

3. NISNAUIRITUAISURNARAST 1ANIN
& < ¢ o 3 v o w
Waluwaaundu Nidrudsenauvasindusidng (@1s
wnushaalswiuea 18,000 NNLIN)

a o 1 a <@ a U 6
MSATENANTUILUUINSIATENTY 2 HER U9
NANAUNANTURITTIUAT LashAnAUAdIUSUR?
v 2 a o v o & I @
wie adumaunisimseudniu aed wualu 2 Ipnna
Tnn1atdiu FeansuaskaulnglseanunIsnasy
S8981AUAINYANARNLMAEdlUA1 Beeswax Cetyl
alcohol stearly alcohol Glyceryl monostearate
Shea butter PEG-100 stearate and glyceryl
monostearate Mineral oil Novemer EC-2 lagld
\A389 Water bath war asuauaungille 70-75
sermadea Jnniaun: Wuigniaildaainnisway
Distilled Water wazCocamidopropyl betaine lng
19n30 Water bath lnsaiuaugamgil Tild 70-75
asmwalea ninniauuasluigaiaindunay
A8LAS09 Homogenizer taaduiimanuisa 15,000
rom Wunan 4-5 Uil wazfinanasa 6,500 rom 1u
1381 4-5 UT WE9AINRUNNNANAIMAR 40-45 Been
=~ a & 2 ¢ Ao

walua wunnileluudnudy Nflvuie 40 mesh

v o ¥

60 mesh taz 80 mesh waguILusI1U1Y




4. ANWIANUAIAIVDIAISUNANA AT 210
mnidlaludaundu Aflduuseneuvestiniuing
(ansunusinealsynuea 18,000 WNLdw) (AauUasds
11310 Krasantisuk & Runnarong, 2006)

o a w fa A = a a
UNNARNUNNLAIYUANYIN 2 AN1IE A

dan1zauungiivies Anwingldaniiglau
was waglilaunas dunmdnwaziusing liun @ nau
waznsuendu Mersestiumisdaslinugiseu
6,000 rpm 20 U9 25 esAwRAlRYE Tuiindnug
yowAnfasignisuendu Indnandsel wd iin1ein
Armnandunsa-aavewindu drewa3es pH meter
Fmsinaranuninuesiisusienses Brookfield
(Savanun $151uau 3 AdY)

dnnzse Anwnelaaneduiauas uagly
dulanas Uszidunaunifives A15unie 35 Heating
cooling cycle laginluiiulugifiu aaumal ¢ asm
waldoa 1unan 48 dalua LmeiUm‘uiumw
gaunQil 45 pergadea LUunm 48 Falug viud
Ju 1 50U ¥nsnagoutmiun 4 58U Laudan
AU 4 50U WdUsviuredenasiasiunouien
Aunsfinwinelaaniigaamniivies

1AgNISEUNARNWUTNINIBAIN LAENI
wil (A dunse-Ae) Audesiginnuauiey
vouilelnsindeitognaiuiidnuazmanszaedu
Woweatunarliuendu & Armudunse-ang uas
AIANAUNIA INNTUTELTUVDINIRY

a [ ¥
ﬂﬂi?LﬂiﬂZWLtagﬁEUNaﬂlaﬁda

mMyRglinmsaseideya lunsaseideya
Tmen1sies1gsinu s duandanssaun (descriptive
statistics) Atady wagdrudssuuanggy

WNANIINAEBD

1. wan1sAnwIgnslunisdiayyadase
#2895 2, 2-diphenyl-1-picryl hydrazyl radical
scavenging activity (DPPH)

ansazauuInsgIuINudLasUnius1t

(@sunuieslsyiuea 18,000 AfN) fidiaaudy
U 2 4 6 8 uag 10 fiadniu/Gadans umaaougns
muauuaaasv Imamﬂgmmﬂ‘u d15aza1y DPPH
mﬂuummsmmmimﬂauLme’mmnﬂau 517
WIULIAT LagAIBIAT % radical scavenging Wuan
difusidng fennududy 2-10 fadndu/dadans i
qviddueyyadastTovas 21.89-58.90 lneiadnu
anansalunsidnoyyadasesnninimiudianudidu
WeiU (11919 1) du ICSOsuaﬂﬂé'lﬁu%’ﬁn fio 7.80
@7u 1C50 Y99IndUuT A 4.12

2. NANISWAIUIAISURNANNY 91NNINLUD
Tuwaaulau Nlldruysznauvasineiusidng (819
wnusinealswIuea 18,000 WHLDN)

nnsUsEliuAuAEaLt e eR uYe Iy
Wana 3 f13U (11579 2) Wudn MFudt 12 was 3
ﬁﬁ‘uu'l@aiéﬂ’lﬂ%@ﬂﬂ?ﬂLﬁ@iUng(ﬂU’léu NIULSY 40
mesh 60 mesh ag 80 mesh WU

ansmiundnsuet ainnnidelumdauida
fifiduusznevresiduidn (@sumaheolssiuea
18,000 #ifida) ffinnuileluwdaundy kauuss 40
mesh dnuaziieiflsuaniden diniaseu 1un
aunAbvg wasilauay

gnsiSuningdue nnnieludauady
fidduUsznauveiniuiitn (Esunusheslsyiuea
18,000 sy Aimndlelumdavida riuuse 80
mesh dnwawiioiouavidon dimageu aun
aunadnuInay lanunsadudadniuaiunsaly
N158ATUND

gnasth3undnsaust anninilelundnUidu 7
flduuszneuveuiguddn (ansunusieslsviuea
18,000 fifitda) Aiflnnnzarundu suuse 60 mesh
Snwnsiilefiouazidon Ainadeu vuinoynia
aunsaduNalanenuanunsalunsansuin

Judengnaiiuiitninidelusdaudu s
431 60 mesh anifanngaamsuiiinndelusdaud
HIULSA 60 mesh Ny dmSURIE3TUAN LazTAN
ansmsuiifinnuilolusdnundy Hruuss 60 mesh 7
winngdmsuRwienn dely
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f1319 1

#Han13ANYIgN5lUNITTUSIoyYadas2AI8I5 DPPH Y89a71582a18419 3971 IM iU U115

f9819 ANUTY AINIIAANAUEY Auade % radical IC
(mg/ml) 1 2 3 scavenging  Zgeas (vA)

ihsusndn 2 0.501 0.481 0.493 0.492 21.89 7.80

a4 0.435 0.439 0.438 0.437 32.61

6 0.412 0.411 0.410 0.411 37.80

8 0.32 0.321 0.323 0.321 55.48

10 0.302 0.301 0.309 0.304 58.90
L-ascorbic acid 2 0.423 0.421 0.412 0.419 36.29 4.12

4 0.323 0.332 0.343 0.333 53.25

6 0.312 0.311 0.314 0.312 57.26

8 0.231 0.223 0.23 0.228 73.89

10 0.191 0.198 0.197 0.195 80.34
fN19149 2
SISy hmin (%w/w)
daudsenau F1 F2 F3
Novemer EC-2 4 4 4
Beeswax 1 1 1
Cetyl alcohol 2 2 2
Stearly alcohol 1.5 1.5 1.5
Glyceryl monostearate 0.3 0.5 0.5
Shea butter 0.1 0.1 0.1
PEG-100 stearate and slyceryl monostearate 1.5 1.5 1.5
Distilled Water to 100 to 100 to 100
Cocamidopropyl betaine 5 5 5
nnuiteludaurdu (40 mesh) 5 - -
nnuileludaurdy (60 mesh) - 5 -
nnuiteluudaurdy (80 mesh) - - 5
i 5 5 5

, , NIANTIVINTUATINE DA W Te
YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566 < < B
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NaNISHALIESURARS el 9arnnzaddudl
flduusznevesinguddn (ansunusoslsviuea
18,000 AifiLEY) idn1nnzarU1dL Wauuse 60 mesh 7
MLNZEUSURIBITUAN LaNEE S URILARLNA WU
gasei¥undnsiase annzandudifidiuusznoues
g1 (@sunusieslseiuea 18,000 i) 7
MNNZaNUNAY FNULSA 60 mesh Tiwingamsuinsssuen
seildndauves hisfusida @sunusineslseues

18,000 LBy $o8ag 5 WpINRISIIUANAL TR

13

wlsussazlansdrAgadounquily wazseninaeaan
wingau (Ng & Lau, 2015) 9l m’mmm'saium'ﬁ\luvj
Aamdansansula diugnsdisundnduen 9anngan
Undudifausynovvesintiusidnn (@sunusinesls
w198 18,000 Mild) Ailnnnzatundy Enuuss 60
mesh fivanzdmsuRautann axiidndiuves 1y
$99717 (@sunudeelsviuea 18,000 WLdY) Seeay
15 fosanfudann dnvaiovilosivsunaiig
At uagludupfounqu wagseninuwadioy /i
a'auu,aLﬁagﬂsumummmmmiumiﬁuvjﬁaamﬂ

[

FJalidndruveadnduii?nigndt (1519 3)

3. AU IUAINNAIAIVBIAISUNANAN U
annmnslaluaauiay Ndaudsznauvaingu
31912 (a1sunusnealserusa 18,000 ANLAN)

a

3.1 Han13UTEUANUAIINg NN TVDY

]

INNTANWIAINUAIAIVDIAISUNENIE

v

amgivesiswuuduiauaas lidudauanduna 28

e O

' '
a a

W (Naungiliade 32.5 sarwalgea) wuil 4 2 f13u

Y

o)

[

Tanwazutoidovusziden luiian1swendu Ay

a A 1

Jrande dvidevou Nuwas aAundaluildsunuag

(YY)

eaneduNavakas lddudanas (w1519 4)

3.2 NaUTEUANAIITNAN TSN (heating

cooling cycle)

f1319 3

NITWRILITISU 19317 (%w/w)

daudsznav A A15u A s‘hy%’u
WATITIUAT  WNILLKAIUIN
Novemer EC-2 4 4
Beeswax 1 1
Cetyl alcohol 2 2
Stearly alcohol 1.5 1.5
Glyceryl monostearate 0.3 0.5
Shea butter 0.1 0.1
PEG-100 stearate and 1.5 1.5
glyceryl monostearate
Distilled Water to 100 to 100
Cocamidopropyl betaine 5 5
nnuileludauidy 5 5
(60 mesh)
dusdn 5 15

PNMSANIATINASITOWNSUT anmzisig
7% Heating cooling cycles (aaumail 4 a3 walgya
Hunan 48 Hlus udahluldgeuniudouiiguvnd
45 gamwadeaiiunan 48 4lus) lusuau 4 seu
Mauvududauasuaylidufauas wuin v 2 fidu 3
Snvazduiodouaziden Wilnznou Liifanis
wondu Aeudmiln Anmdesseu fluwas Anuwie
lasundaseanyduianasuayla duauas

(11519 5)

AaussuTinMUAINg N TN BIIENTIE

Y

LY

GG NG GG
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M99 4

Y

MsUsdunIuAIiIveINans v luan I igamyiivied lngasUssidiuiui 0 uaz 28 Ju (Aade+SD)

ANSUSELU i AINUAIAD
09 28
S HGIGN AnuwazLile Wolllsuasdun  Welllsuasdunlunendy
a dmna dimnageu o
luasuwlas
pH 6.0320.01 6.1240.02
ans ANl (CPs) 14,320+1.5 15,56141.5
WIDITUMT Lyjfuianas anweauziile Wollsuaziden  Walllsuasidualinendy
d dunna ddana o
Tdwasuulas
pH 5.9840.01 5.73%0.01
ANUNTR (CPs) 15,022:|ZO.5 15,525:|ZO.9
SHAGIGN ANwLLlD Waluaviden  awlguasidun bluwanty
a dinna dimnageu o
Tuwasuulas
pH 5.9340.01 5.8240.01
anS AUNTLA(CPs)  10,120%2.5 10,262%1.5
FWAnn  ifudauas  Snvasiile Wolllsuasiden  Wolllsuasidualiuendy
a ddnna wondu o
laasundas
pH 5.93%0.01 5.8240.01
Anunila (CPs) 10,321£1.7 10,461%+1.8
1519 5

NI5UsUTUA IR IVOSEN A UT [1UaN 19215992835 (Heating cooling cycle) 71U 4 59U (ANAAE+SD)

AsUsEIU IUIUTOU AINUAIA
0 58U 4 59U
SAGIGN AnNwaELUD Walllsuazden  elilsuasBunlunendy
a durnna dilmnageu o
luasunlas
pH 6.03%0.01 5.9040.02
- ANumiln (CPs) 14,320%1.5 15,96442.5
WIDITUM Lyjduanas anweuziile Wolllsuaziden  Welllsuazidualinendy
a dmna dilna o
Tdwasuulas
pH 5.98+0.01 6.03£0.02
ANUNTIA (CPs) 15,022:|:O.5 16,921:|21.2

YN 17 a0U? 1 Uszdufon unsIAL-Luweu 2566
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1519 5 (9)

A1sUsELIU FIUIUTOU ATUAIAY
0 SaU 4 59U
GRDGIGE dnwauziile Wolguazidun  wlewllsuavdenlaiendu
& dana #1nnasou L
ladasundas
pH 5.93£0.01 5.92+0.02
aAns AMUNIA(CPs)  10,120%2.5 10,162%1.5
Huwdann  igudauas dnwasiile Wollsuaziden  leillsuazdenlilendu
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Abstract

The objective of this research was to study the factors related to the perceived stress among 4th year
nursing students in the epidemic situation of coronavirus disease (Covid -19) because stress affects
the physical and mental health of nursing students. Including learning efficiency as well Therefore,
the sample group in this study is 93 4th year nursing students studying in the Bachelor of Nursing
students of Boromarajonani College of Nursing, Chakriraj. Academic Year 2022 selected a purposive
sampling. The instruments for data collection were the Personal Information Questionnaire, Perceived
Stress Scale-10 (PSS-10), the Resilience Inventory, and the COVID-19 Knowledge Questionnaire, Cronbach’s
alpha showed reliability coefficients of .75, .95, .90, Wa%.88 respectively. Descriptive statistics and
Spearman’s rank correlation coefficient were used for data analyses. The results revealed that
performing professional nursing roles, resilience, and knowledge of coronavirus disease (COVID-19)
were negatively and statistically significantly associated with perceived stress (r=-.32 p<.001; r= -.36
p<.001; r=-.42 p<.001 respectively). The results of this study might be applied to develop a program
to enhance performing professional nursing roles, resilience, and preparation of knowledge
of Coronavirus disease (COVID-19) so that students are ready, confident, and reduce stress before

graduating to become qualified professional nurses.

Keyword: perceived stress, Coronavirus disease (Covid-19) pandemic situation, nursing student
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(Nintachan, Taweekoon & Sangon, 2015) Feou
WUIAAYBY Grotberg (1995) Auudaunssludin
Usznausiy 3 asausenaunan lawn (1) | have (Ay
1) vunefs msfluvasatuayu meueniiduaiuli
Anpnaudaunsdludin 2) 1am Euduaui...) nane
i anuduudanigluy vesusazyana (3) | can (Ju
anunsafive..) naneds finwrlunisdanisiudagwm
warduiusNINIENINaUAAa (Grotberg, 1995) 13
Anw1989 Kim, Kim and Cho (2017) wui1 A3y
udaungaludindanuduiusnisauiuainuasen
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duil 2 WUUABUNNNNTTIUIAIULATEA
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Pongprawat (2010) H99AN011I1UIU 29 18 dNYY
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aaanidlun1sinsieidaya

Bpsgiaaialagliliusunsudsagy Ingld
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ADRALUNITIATIEI ATl

1. afAus3818 (descriptive statistic) Ttlu
seSuednunzvesteyadiuynnatasiul SR
Tngldnnsuanuasnud Sevas Aades uazdudes
WUNIATFIY

2. @0@e1984 (inferential statistic) Tulunns
Ainszithieifaudniusiumsiuinuaioaves
UndAnwmeunarmanssadinsudd ¢ Tuaaunisal
nsunsseunnvedlsalisalalsun (Ia3n-19) laedl
nsesaageutennanlesdulunisuanuauulni
(normality) vestayaluwsiaziiulsiny lagldnis
e iAduUssanSanduius Spearman’s rank

correlation

NAN13398
1. dayanaly

nmsiudeyanguiteg e 93 s1e
nan13denuInguiiegaduiind@nuineruiady
Ul 4 Sovar 100 drwlveiumends Sovay 95.70
9y 22 U Feway 48.39 (Mean=21.55 SD=1.648)
nansBeuTuaniinsanaegluti 2.51-3.50 fevas
79.16 (Mean=2.94 SD=.284) Lifilsauszins Sovaz
88.89 s1wlavesasounsingluyia 10,001-50,000
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Juiildsuanaseuasifimnuifismeiaus fevay
80.56 d1nsuanIun NaNTaYaITNINITAT WU AU
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fa1unsaulun1sUURIUUNUIMNEIUIAIBITN
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weuaIndn anmudaunsdu@in uazaudiEeslse
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HANTILATIEYToYaN153UIAINLATEA
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nauiiegeliazuuuAATEnagluY 7-31 Avliuu
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2.3 Anuudaunsaludin

nan13ATedeyannuulunsddudia
nguseghslnzuuundsanuudunsdudinmifiu
116.83 AdoauuansgIuyindu 0.94 Fanuin nau
foagdinzuuuanuudunsduiinunnniviowiiy
Andsdiuiu 89 au Anduiesay 95.69 Aady
azuuuauuunssludinesdusznoud 1 ‘I have
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0.31 Aedsazuuuauuiunidudinesduszney
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nanTiATIEvideyannfiFeslsnliia
Talsun (1A30-19) nqusieg slinzuuuiadoninug
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LWUINATFIUYINAY 0.44 (A9A1579 4)
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M1919 4

FNALUUY ANAAE UAANTENIULLINTFIUYEIAIIY
F5evlsalasalalsur (Ap3n-19) (n=93)

fdsnanw YI9ATUUY AnRdy  ALdesuu
mdu Ay sz
Wie 234
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3. KNS AATIIANUFINLSTET IR DN
TuNSUFURNUUNUINNENUIAIY TN ANAUTINTS
Tu¥3n uazauiBedlsaladalalsun (Iada-19) funis
FuinanuAen

Mnnmsnedeutonnandodiuresnsinge
FrvadRduUszAvsanduiusveuiiosdu (Pearson’
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PoyaaunaslunsufiRauunummeuiaings
ANuudannseludin LLazmm§L’§'aﬂsﬂh%’ahi§m
(1a30-19) iMsuanuasiuuln® (Z=.054 .059 wag .052;
p>.05.05 WAz .05 Auaiu) Jeyan1siuianaesen
Tsifinnsuanuasuuuuni (Z=.113; p<.05) dsladuly
mudennaniouvesnisldatnduss avisavauiug
vouiteddu lumsanmadilsontaseiitauduiug
fun1ssuIANIATEAvRTinANY e TUNaAAR T TSN
U7 4 lugaumsalnsunsszunavastsal3alalsun
(r3n-19) IngWadRdudseavsanduiusuuua oSy
(Spearman Rank Correlation Coefficient)

HANTIATIERANNAUN UG TEWINIANUNTBY
Tun1sUHIRNUUNUINNEIUIAIVITH AUUTILNS
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3. mwdiBeslsalaialelsun -42 <.001
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