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Abstract

Commercial aviation is an economic activity with a high rate of growth. There are several benefits to
the well-being of people around the world. However, what commercial aviation causes social and
environmental problems is air pollution that affects livelihoods and flight operations. The solution
that airlines adopted is to reduce the fuel consumption of aircraft by using high-efficiency aircraft or
using environmentally friendly fuels and arranging direct flichts which affect the investment of the
airline. For air travellers, refraining from air travelling, online working, travelling on an economy flight,
and using trains are contributions based on their preferences. For governmental agencies, promoting
domestic travel by train is a must with international flights. Airports and airlines are responsible for
noise and water pollution to reach international standards with close cooperation from all parties

of stakeholders.

Keyword: commercial aviation, global warming, air pollution, greenhouse effect
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ussndlaganstidiuiunnn egelstaudeaduly
AIUANABINTTVRELALAT uazApadAnllvin s1eld
29wy 75 vesa@wnsiuNnanAlaeastuiLey
(Nugent, 2021)
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(3) msldanmAsulszansnwgs Jagtu
usennanainiaeulaldmalulagaielulunisugs
\n3esuduazkaniaTosdu wu Tuds Wndnoinmeu
sulmififiderdusunvesluds Ao B787 Dream Liner
ﬁﬁadwﬁﬂaz%m%quaﬁmw (super-efficient) 1ile
Wisuifisuiuiadestuguimniu 1iesanniinnsly
Tavznay (composite) unnisdasay 80 vasnavLn
wazlfuunmeidifionlensu 2 4a lunisanisv
\A3psBURSHazTETINT LI I AR UAY YRER
B787-10Max awmiaﬂiwé’mL%@Lwﬁﬂé’mﬂﬂ'jijzia
Souar 10 warUsendalauinnitguiuvesludaes
¥awuaz 25 (Boeing, 2017) uananigrmuauloune
nsudmasosduvuianans (New Midsize Airplane—-
NMA) uazvuiadn (Future Small Airplane—FSA)
\lenauauesnLLUAsuLUaIreInaIAnITAun
11997n1# (Hardiman, 2021) d@quuesia lawaun
\n3eslugudls-3 (ZERO-e) Favanefisildnsinisuaes
frwFounszaniduaud fe 1flelnsaududomas
$uLUaR (BLADE) fitnunenauiu anamaiialunisuzns
9 n1AaIseaz 50 ndnuwuuiy vinldaiuisaan
nslfidendsassonaz 5 uenanidnisiaun
o1mAguilindanulilingng q nvanegu fanunse
annslfidoimdsuarannisudesfnglduinninia
(Airbus S.A.S, 2021) anensDuilasuanlfinTesdu
fiuszniadendianand avauisaannisuaes
fwmsueu = I egralsiauam fe arenisdu
Fadldauamuifiuiu vngfiongnisldaueiniaey
Juldndavdeny Jaduuuimefifuinisezdos
Wisuifleunainadennnsaudienisfuiemas
n13neEAITUeY N1sUngesnY Aunisasulug
wazdruuglogansiiiudu

(@) Mswauawasudinlval luranstu
finnuwerenuflayiaundomaiiddudmiunisou
(Sustainable Aviation Fuel--SAF) Aig L%EJLWEW]ILLUSEU
inaninulgsewns lutudad dhifufis uasiavls
N3N 9 SFUIREANITOLSNINGINENFUN LY
pnFuMSdmSunsrandemaianann sgnslsfn
Wik s luleliunn iesanndunu

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565

miwamqui%%aLwéa{]ﬁ]ﬁ;ﬁ’uﬂszmm 3-4 win Tu
USLINALULEDS LAUATAINUNEI8TUNAANAINTUIIN
duazfreanduoy 9 wayldnagounisduasaud
Lﬁalﬁauﬂumﬂ’ué U A 2021 § WAAUUNITHER
fagand1un@ 6-7 i1 (Nugent, 2021) muuﬂf\muu
Wowmasomasudslditurdady dewseuiiou
Funisvudanisun fiaunsawmunanldndaemulad
ABUTIUNTNANYLA

ag9lsfny aren1sdusiurundale
Saasseuuszanalunisiaundomwasedalg
wu a1en150ugludin (United Airlines) Usgniasau
yuffunareAanislumsianndemaanues luiadu
3.4 suneaansansy dwsul A 2021 arenisiu
89Ny (British Airways) muuakaunslyngasnuy
Fadulaitfesnindesay 10 n1elul a.e. 2030 ey
Wennuatensulsounes (Ryanair) UseniAuaunIs
Tolaidesninfosar 12.5 nelulidieaiu annmglsy
Bufinsanveiulfaemsdusverdudoddidemas
FeBulud a.a. 2030 Wi dunANUEmIIINeA
seI19UsEna (IATA) Aawanauuleuienasiy
Fomasninelslasaud miuiieadusvezdu
(Nugent, 2021)

(5) nsInLAun18A1suBu (carbon tax)
HuRusawenisUdesfinaiueu « anuedesduiiv
nsduluudasifiertu fe msudaatulyvisaud
SuRewaudniunislunsanasuauLNU nateUseImne
drulugflungu EU Tianusindoluninsnisdangnn
uauszwAlug 9 visusema nauldlranusiuile wu
ansgelusn U uazduine wwanall anen1stuas
Feniudunglagans snsinisiieniuwansiaiu
TusiazUszing ModrednsinmsBeniunidaisueu
AIUR1579 1 (Lopez, 2019)




f1319 1

in51078m5veuvesUszimaluannimglsy (glsneaals)

Useine UITNN/928N19 Tuannna s TN

I Fuuszuda 1.5 9
%UQiﬁﬁ] 3 18

Gl NnUsELan 6 25

Lo TUL syegliiiu 6,000 N 8 25
FELNILAU 6,000 N 8 42

LuLsashauA ATLAUNI 7 7
ATVUAIAUA 7D 1 Fiu 3.85 3.85

Note. From “Aviation tax: Which EU countries charge passengers? Euronews” by F. Lopez, 2019 retrieved

from https://www.euronews.com/2019/07/10/aviation-tax-which-eu-countries-charge-passengers

1.2 wuamsnujUnlaedlagans

(1) INAFUNITE AISLAUNSARFUATY
Woudign Wethdunisgluuin Avzvinbiaseadudl
PJ1uiniiudy wagdodldunTu@amasndu asiily

o

nzaRdu wazidendsvoivuanuazitivednmn

(2) denipumstulsenda deniiunis
Fulszndn iseifidedaunn vldnstuusias
\ienduaunsoussnglasansldsiuiuinni egndls
faludiosduszezlng enalilasansiinainy
dleudn uaziinannaldazainde o 16 ms1ensusng
58%’jﬂﬂ%ﬂﬁﬁﬁﬂLLGIﬂG]INmﬂ%‘u‘Uiz‘Vigﬂ

(3) Msidenanen1siu Hlagansmsnsiadey
1 menstlfiedosdusuiannsUdesfnamueu =
videlsl fethlunmaideniiendumsideyauaiosdu
fannsaussvindomadd dalnsarsensléudeya
fAetesmnanensiusne mudoyatiagiu wiesud
fiuszavsnmlunsUssviindomasanniian fe 8787
Dream Liner f4na1la1d199u

(@) Wnsdumanieun lusmuesdidy
nun ffeiauonuzin amsaansiunslaenses
Juliideras Fsoradululdmninisiiunsiiazain
59057 WU 119579 wiemsdniumslaensosiy

ngufindoulysdaneden daiinndsynaiiay
Ao w36 Swdsn (Greta Thunberg) Wugin Fen
nafunamsemailddnduindudesninages
(flight shame) wuAnGld3uAILEeRoLNTUIY
ilidssavuluanamglsuivuilduannisiaunig
N9OINATTETE LA (Nugent, 2021)

(5) anmstiumaitaUfiRmu Jaqlud
nsdaasuliinsufifnuesuladinndy s
walulaBnsdoaslmiivilidoasldsnduazds
sutoyaldinn Tlusunsuuasueundinduliel 1 Antu
s wnsanazmntumsUFTRNUTI fuimsgean
vaslulaswovlyi Ao Dad tnad A1Ad1 MsLAunaile
MU URNUNSINgALATIA-19 windariesuseunu
ATwdsnnazduiiy wagmsviendudtnauazanas
Uszanas foay 30 Ingldnisiauanilegendouny
YuzinansfivsnuuiiaAuds (Mckinsey) Uszuna
31 mMadumaiieufiRnuazanasiesaz 20 a0

FEAULAL (Higgins-Dunn, 2020)

1.3 wwanenu)Ualagsguranazmniae
MUYt
(1) daasunisvud e sosluwddeny

a A 6@ a a g v Y
nstumalvdidufanssumaasugianlilssleviiu
Uszrnsifigasasay 20 Yo9UTEuININeanunvaetan
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(Ritchie, 2020) nan15398iF0emilsazuin Usanmnis
Udpefeasueu 1 Ussananswidwasnstumdyd
L“f]uwammﬂmsLaumaﬁuawﬁmmsﬁﬁﬂLﬂuLﬁm
Fo8az 1 vasUszynslan (Gossling & Humpe, 2020)
iy Weurenisduasunisiiuniswaznisvuds
NNIN mﬂé’%’mﬁaﬁfumgulmqﬂﬁuﬁ denmsvuds
nsssinansEnusedunndoutiosiian (European
Commission. Directorate-General for Energy and
Transport, 2008) $yutavedusiazUseinAliunuIv
ddalunisduadunisiunimnese UssmanSaaa
Funsiumaiienduszerdu mnserinadesiud
mesalil Useinaeaawssaavyusulssanaaen sy
wismAlfenaniiierdusyevdululszima aunay
nsouluUsemamesosudSummuauu I mALIEY
msdufuAanssol Usemadndnazivalbonoysia
sulssmasiindulunsiannmaselnl iudunilewes
ms‘ﬁuvjmswgﬁwé’ﬁﬂqﬁiﬂ%—l9 druanigewsnn
T SaudhsnereuBudumaununsiiumansennie
melulszmamenisiiunimissal uigusnisnis
solvpausuIn Avsdinsiaudnunn wsign1ssalv
vosansggnaziasluidunaiuiu (Nugent, 2021)

(2) msatuayunaznisyelady q g
aduayuaniguiaisafuannsmseng 9 Tuguves
n1sivuangseileulvaenadesiunisaniuiu
YBIMNYTIWNMIYNAIL NIIRATIRUIAMUUALIEIUT
dmiudaniun1saunisiy waznsieunsdeya
Fmasisndudmiudiierdeamniie (Climate and

Development Knowledge Network, 2017)

2. LUANNNNITAANANTIZNINEDS 8IANNT
n1stunaausenInslsema (ICAO) seUd1 wan1y
madsaveserniaeuduandfyvenisediu
nsTunagvnenidsu laglanivuauuinisdesiu
Yoymuanmznadestd saenaisatudi 9829 Bes
LLm‘I/mmﬁﬂmiLﬁEJ\‘iLL‘U“UﬁiJﬂa (Balanced Approach
to Aircraft Noise Management) wendu 4 wuInna
Ao (1) andeannuvasniindes %ﬂ§ua§ﬁu wialulad
MINERDINIAEU (2) MIewnunsiUsElaviTinu

, , NFEFIVINTUM IS BaLiisuede
UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565 v A < B
i g atuinermansuazinalulad

(3) Todinn150U taz (4) 1nsnisanszauLdes (ICAO,
2008) :mmmsﬁ’lé’aﬁﬂﬂssmwﬁqﬁagjjssz’mms
ALIUN15Y8989ANITNIT0UNALTDUTENI1IUTELNA
(ICAQ) fid NSAMUANINTFIUAUFLIVBIDINALIY
ANuSunliodss Andnazudnasalusenined a.a.
2020-2025 (ICAQ, 2019)

3. LUANINTANLANTIENINUN 1A
mevndudgmiiatulussesiifinisdviaves
gaamNITy ion1svenediveuiles delagundvn
Foshufifmunngraneniedotsiusuindeegudi
oA ilugiugmiseeunisluriosiiu awisn
fSuauuamenistiavderdaindeldmannesgiu

VOUDINTONDIDULY 9)

nstuwalyd: Ugyndeny

nsgiulavesn stundive dimananis
$raa1udruuann 1l aa. 2018 Mlandaenistu
U 1,478 @18n150U fisesdundn 33,299 a1
WWun190U 48,000 LEUNIY M191N1ABIUTIUIU
3,780 Wi BALANANISUSNISLANBINTA 162 NAA1T
fifuftRmilugnamnssunstwihlansadsyann
87.7 uau i uRnulaensdlumsvudmsene
Ag a1en130U 1181N1ALIY LAZN1TITIVINIOINIA
Jauaudszanes 11 a1uau (IATA, 2020) N15919974
Tugnamnssunstu fdnsdndunsiiuyadidi
gszuuiATugharonugenitawIenIndy 4.3 i
(ATAG, 2020) LaAMNINATEFNIVOIRAAINNTIUNS
dulud A./.2019 Wiy 3.5 d1udu (trillion)
noaansansy wifufesas 4.1 veayarsnssuvialan
Favan w30 WisuisugduresseldUsesminn
Uszine gaavnssunstuasdneldifuddui 17
YDIUTENATINUA (IATA, 2020) Uszunauniusie
ToUszrvnfvesUsemauLsaswaun (ATAG, 2020)
Fedu faudiinsumdesidusumadrdesamis
yesnnglanfou widudugnavinssuiiinnudniy
nedinulagdIusTINet




ruangaamnssunstulssaumudsaly
msudludnlfiduenad wavanansauiuUssavsam
wazUsydnsualudnuanesn iWhranevedgnamnssy
n1stulunisanfingSeunsyan fie aelud a.a. 2050
8MIINITUADUA BT OUNTEAN LA DIAAAININNT
Jouar 50 veeUsualul A.A.2015 (ATAG, 2021)
TudveaUssavEnm NSl INATsEaS AW
guflefiansaunaindnsinislduselovanniids
(occupancy) @uadewinfu Sesaz 82 waneindl
Uizﬁw%quqmﬂmnﬁumqmwmmzmqﬁﬂ Tunnuzdi
Alagansandiasanefneg1enn Wisuiiiouin
mlagansanilednild Ussmeeaawsideinimounay
ansve1andng 1wl a.a. 1945 WiriuAndne 130 dUav
uitlaguindy 1.7 dUansivindy (ATAG, 2020)
WU madumssemaiunsidunsivsenda

\Dunadfudiduma Tuvazfifidndiunisassine-
o8N

Yoymrdwadeudiinainnisdundee 1
HansENURdIANaIeUsEN1T anamnssunsiula
fmuawamaiiowdlutymuudadanaidnadi us
LL‘H’JVINGLUﬂ’ﬁLLfQ‘I}ﬁQJM”Iﬁ?u q finansenusodanuiien
fuAldane AnuagaInauie aAnudasnsie dunuly
nsAdung wazanuiBesiuveslneans Faazuen
nsiarsaneenidu 2 Ussidu fie uan1ign1eenie
uanMrmadssuasniat faseluil

1. 4an122N1991078 N15UaDEN1ULSU
ﬂizﬁmmﬂiaLﬁ‘ammﬂmmﬂuﬂzymﬁwﬁigﬁqwfa
dawrndeu ludruaein1sdunded wusi wuInig
msanUSinanisudesiedeunszaniildaniunis
wualinansenunediauanglsynis wenoenla
Ju 3 dau Ao dlagans aren1slu wazmiisu
093y Mestelul

1.1 {lagans Juiladvddnednamisves
YN NNANNAGDNTINMSAUN M0 T
Mgia MIanAdazaInauIglunsAuNIgae Wy
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nsidenifiuvnaszesdu (uuseme) Taonslasans
soluny warn1sEeNNuNIE8AITUBNIINGALNIS

N1991n7@ FadukuInIaiazdaalasuniseausuaIn
Ugerauin iU MI5sIREs9A LIRS ULNMUEINGDY
FJadunsiandrfyresdenuies

1.2 @en5tu anensdudinnsgluaiunis
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nsauildsueniasudusulvaiifussansam
a1 naonIuNsinierTunseszozmilnaifiosevin
Wowmdwazaauaniziy Wuniszaildieidos
91fanawaznsfulavewmalnnsiy mnanensiu
fin1sgnisasmugeauliaiuisaaniunislaaziin
NALAYFDNITINIIIULAZATENUABAIULATYLAULA
N19LATHFANIY

1.3 M8 Y93y Tundvasnsatuayuy
PAFAIMNTIUAY 9 wuaaawumaq%’gﬁﬁ’uﬂuﬁaaa%’ﬂq

JRENEY) & | a
ANaNnantviusElevdunussuyuduTinuniign
Tukdraan1smnuAulyu8lASIES19NISYUE IV
Useine LaglanigAuaunasendneanIsiaunig
71195196 NITHUNINDINA FID81998IUTLNA
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PHIUNSNANTUARAULISBIUNILAL AB USeind
duLie (Manish, 2018) n1senaulansatudnaliine
1598188 U0IN15 DUl UL NNITIR WL ARNITHRILN
wagyiliselaaaume n1siuniamesal dnadly
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Usend Wasannnstunelulsemalionsinisuase
& a A & ~ A
MwiseunszanuazeunIaiiiunanivgeiigaiile
WIgunIstAueanaa (BBC News, 2019) uasad
0 = = Y & a al P A 8w
ATafata9397191 Mslondaanulniusaunsuweg
salutiy winiun fdulunsuassfuEaunsyanuas
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1195277193 feudiUagiusuiidunissolvidey
sruiraiviedonazglsuudafnu (Global Times,
2021) §alya1u150NAWNUNITLAUNIINIDINE LA

asUuuImalunisuditam ieannisan
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Wlagans  aemsdy Sguna
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3. 1{ierdunse v Iuuglagansenaliiisans
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8. nM¥Auau v fasansfunseiiislueinlngans
9. nsufURnueeulal v v a1 nssuleues wavanuasadedoya

Note. From “POLICY BRIEF: Driving, connecting and communicating: The many roles of national government

in climate adaptation planning. Climate and Development Knowledge Network”, by Climate and

Development Knowledge Network, 2017, retrieved from https://cdkn.org/resource/policy-briefdriving-

connecting-and-communicating-the-many-roles-of-national-government-in-climate-adaptation-planning/
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Abstract

The elderly are at high risk of malnutrition. Physical deterioration with age makes more sensitive to
external stimuli. It is easy to get the disease. Getting good nutrition and age-appropriate will benefit
the elderly. Good food and nutrition can prevent or slow down disease progression. It will also help
reduce the burden of health care costs on the elderly. Diseases in the elderly can be prevented,
modified or corrected with good nutrition. Not only will nutrition knowledge create health in the
elderly, but also improves their quality of life. In addition, nutritional intelligence is very vital in helping
to reduce the risk factors for disease in the elderly. Therefore, it can be seen that nutrition in the
elderly is necessary for the health of the elderly. By acquiring the correct nutrition knowledge, the
elderly can access nutrition information and develop their nutritional status appropriately, thereby

improving their health and reducing the risk of disease through good nutrition.

Keywords: health promotion, elderly, nutrition
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Abstract

Amid the coronavirus outbreak, plagues are mostly transmitted through the respiratory system. People
worldwide are aware, vigilant and protect themselves from the coronavirus. Many people do not
think of other infectious diseases in the respiratory tract that are harmful to the respiratory system.
And it also harms the body’s systems, not less than the coronavirus, such as infection with tuberculosis.
Although tuberculosis has long been a disease, the number of patients with tuberculosis has not
decreased. There’s only a growing number. According to World Health Organization estimates, there
are about 10 million people in the world, and in 2017, there were about 1.6 million people who died
from tuberculosis. It is also estimated that 1 in 4 of the world’s population is infected with latent
tuberculosis. People infected with latent tuberculosis are asymptomatic and do not spread the
infection to others, but are at risk of developing tuberculosis. People infected with latent tuberculosis
among adults with normal immunity become tuberculosis patients. On average, 5-10 percent over
the age, most of them suffer from tuberculosis within 2- to 5 years after the first tuberculosis infection
(Comstock, Livesay & Woolper, 1974). For example, people living with HIV will suffer from tuberculosis

21 times more than those without HIV infection (World Health Organization, 2018).

Keywords: tuberculosis, Mycobacterium tuberculosis, causes and contagion

<+ &
g ;%< g

unin wangvugunngatuseaulan mausvanaiigte

9 o 4 o . o sreluduaznauidudn (guRn1sal) 119,000 s18med
Yaulsardulsadanenmd udguidifey :

. o 9 Andusnsn 172 sauaudszens lnedlndredulsad
NN TUNNGLazasIsaguiilan ansenuinle P o v =

AnwateylodTiareyseunns 10,000 918 wavilyUae
JaulsAnaen RR/MD R-TB 4,700 ausial d11inJalsa

s189uURanIsARuuIulsavesUsswmalnel 2559

vo3lan (global tuberculosis report) U w.A. 2560
peAn1seudilanainuszanagUiinisaliUie Talse

(elvaiuaznduidug) vedlangsdis 10.4 suau (140

. o v e o an Y nudn ARUheIunzdeusnyrinlsa (Uhesnelvdiay
sauauUsENg) T9nnugthe Jadsaldetin 1.7 uau v v

o X e ode X - Y nduLlug) 70,114 518 fUreTallsedusiusiunisie
warludnilifhe dalsaifade wyled 1.03 e 3

Woleled 6,794 18 FeRnluesay 11 veuiilasu

a

Andusesag 10 veuiUieialsanamun nefifidedin

- 9 o o W X M3n2TLeve7 TalsARBeNaNEYLIY 955 518 LAY
Uar 0.4 duau dmiudviginlsanesmaieauu

ToulsARoy a8 VUL TATUKTININ 13 578 (Bureau
of Tuberculosis, Ministry of Public Health, 2016)

(RR/MDR-TB) A1n313%d 6 wauau wulugUaelvaidn

Jusewaz 4.1 warlufUieinesnwunnew Andu

o a < o o - S
$ovaz 19 Tusrurudidu MDR-TB 4.9 uauau (Bureau nnatinlanuazvessamelnaisnasiud

= o X Y o A a X ¥ v |
of Tuberculosis, Ministry of Public Health, 2016) Nﬁ]']u’)u%ﬂ'ﬂﬂ@']&nmiﬁﬂwL'Wlm’]ﬂsl]u WQ‘UQEJSWEJIMNLLau

oL . e dureiinduilugn wsiensiesedulylidne e
dmdulsewelne ossmsewndelandalmdu L, . D
. Lo LT, o Auietalsalenny we visewliudSeunasazauisn
11w 14 UszimantymialsaddUietadseialias sl 5 oo o . v .
LT, R e Tulsaoonunainsteniensouivazoosloy
dUreTalsanoiovledas wazlifUeTaulsanonn vy ¥ “ vy o v
v v g Juinyn Wane sewauve fuieinlsnssesunside

, , NFEFIVINTUM IS BaLiisuede
UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565 v A < B
i g atuinermansuazinalulad




ansaUsoravesslesiuneTiideldrus 18-3,789
GERRR azaamaaLawsﬁﬁﬁumfﬂmyj%mﬂaaéﬁuau
uwiazeosHesfifivuiadnuszann 1-5 lulasiung 2z
aesasvaglueinia annsadidineglaiuiy 4 el
fmelaendoinlsadilulusame symenuialig
winogflaynusediredasinlinelmAnlsausdiuidl
aanazsnluggaulen waiasgniusie Alveolar
macrophages wazunsnszaeluisene Wetadsa
avasuag (dormant bacilli) Aanmezmafnde figonh
nshndeYalsauds (latent tuberculosis infection)
mnsruugiduiuresitnisudauss Wetalsao1vey
Tusenelauunanseslifionnsuasliaunsouns
Wetailse fAnidedudes (Fevay 5-10 luvserns
7 9 1) Menathadualsalunasenld (Bureau
of Tuberculosis, Ministry of Public Health, 2016)

auvauazdadenisiiainlsa

Slsminannisinidenunilise Genus
Mycobacterium @asalsafinelsaluauld Swate
species 3IUI38A11 Mycobacterium tuberculosis
complex lawn Mycobacterium tuberculosis,
Mycobacterium africanum, Mycobacterium bovis,
Mycobacterium canetti ez Mycobacterium microti,
Mycobacterium pinnipedii, Mycobacterium caprae
way Mycobacterium mungi %dﬁ/l% 3 species 5 i
DNA sequences Aagazariu Jsgninlunguiedfiu
Salsaluaudiulng/iinainide Mycobacterium
tuberculosis Bs3alsaduavnnismesuiunis
maa;ﬁﬁmL‘??@Laﬁjlaﬁluﬂsmﬂlwa (Bureau of AIDS,
Ministry of Public Health, 2017) Jaulsaidulsafinse
ﬂ1ﬂ38UUVYNLauM781QuUIJﬂ?i%WﬁﬂiSﬂ?ﬂ%ﬂﬂ@?ﬂﬂﬂ
aunsafnsieanaAugauls (Department of Medical
Services and Division of Tuberculosis, 2018) %dﬁ

Jadenilnasanisunsnszaneweiulsa wusladu 3

v
a

@14 (Division of Tuberculosis, 2018) f4

1. Jadeduguaetalsn wu nisvaedu
TadlsaUen viaenau vienaeudss Tusvesnilive Tu
g Uieniunalnsslulenagiivediuiuuin lile

fio1n19le 271 WIeIN1OU o MYilmAanisuela
WSS 9

2. J998AUFLNINR DY WU @nuNouniuwaY
AULAU hadandadlids nisaewainielum

3. Jadudusruuusnis wu msitadeuas
Shwardn nistienshwildgndes nssnwliasy
nsvisimanisivinliiAnazeesloy (Wu n3nszdu
Tiinnisle) udu

DINTLUATDINTLEAN

funazdonnisvadlsaunndsiuluogiu
funsiinuaiize Mycobacterium tuberculosis
dulalusienie Taedulngdevalsatnaziulaly
Yon (Taulsaven) lsaialsalulonoiavilmine1nis
e 9 W o ansleguusafiiunan 3 dUnvivieuy
ndu Bunien louden Siaune 01nsdu q
vadlsatalsafianansanuldde sounde vivdnan
\Joons mundu ¥ wlessnmounansiiu a1nsves
STUUsng o lenaiiniy %uagjﬁ’w‘%nmﬁlﬁ%fwamzm
dusuliiRnide faulsaudaazlidantae laiflermsla 4
wazliiannsaunsifefulsalugaBuld (Centers for
Disease Control and Prevention, 2016) 810136114 9)
finanlundrtsdueradueinisvisdaelsady q
nsadedelsadndUieduinlsanield mslasunis

v v

ns193tedeAgTsNgnsausugluddudaly

v @

N151599309d830u15A (Reechaipichitkul, 2019)

Mt inlsalvendeUse ifveanisienns
A ~ | & o R a

warAudss Nagvaeluinlse d1dUieiionns
saralUlagnetay 1 2819 lawn launnninuseawindu
3 dUa9t loluden fon1sle vseld wseaundnan
wsewioeannaunalsnulaglinsvanng 1nsia
Amanesdnsen lunsdingdUlelidiennisusd
-:s' =s' 1 [~ % % = va o o
AnudesgenazUaeduiulse loun SUsedn dula
TndFaduguaeTaulsaniedudUlenfaweievle?
TANINTUINTIININAN8SIENTIMTUAY 1AW

Fr e ropnA: Vol. 16 No. 1 January-April 2022

Science and Technology



a1esdnseninund Triinnanesdnsiseniiy
Funneuntihd 3 WeunTeuifisufunmaiesea
nsenased TnduanuinUnafiiiafaduuilag
usidlaifinmgne fsdnsasonin dutunasfifivves
unnd Srseelsaarnamenssdnsisentilanuilse
lauA reticulonodular patchy alveolar reticular tag
cavitary lesions TlAulauvzdInsia doudnunsa
(acid fast bacilli) penaties 2 ads Ae w@umelutuusnii
Qﬂwmwmmmé (spot sputum) LLﬁzﬁﬂﬂ%ﬂLﬂuLauMz
fiumeudndsiuueu (early morning sputum) Ing
doaduaumedfigunin msiiuiaumefiinuniw fe
TrEaenenenlouss o ilelildiaumzandiudnves
waenay L@ iiumsiviunsegnatios 3 fadans
viorssteun dldiaueilufanniw e thane
Juldumeniethany videlaumsUulden AIsaingae
g1annn 2 ads e ildnisdansanisiesU iR
nsiuit Tunsdifilianusadnauny dwnsaaleiud
TiAuaume Lludidu (ulddouguda) wilimsiu
Punidu 1 &t Tunsdlilaifgidu Whnaliludisa
i lllauuasuaauaglinsiAiuliuiuiunda 3 Tu
uneiiiuldldedondnunse d1nsaadeudnunse
2 pfauds liwuide wiflonnisneeadnuariinny
deoafiondutalsamuiing1nl3dedu Tvdsauns
MTIINNDINYT WU geneXpert MTB/RIF lesan
aunsiazfenanunsa Tanauan sxfedivsunande
9819188 5,000-10,000 F2/Tadans dun15A5I0Y

75 geneXpert MTB/RIF @11150a52aWU MTB laugdan

v

ziliongiiies 145.4 CFU/mL.

MIRsIEmEsEndoudnunIaiie I tady
TalsaflnnuliSesas 61 uaganuduneg Seeas 98
au15ans1daudEnunsanazsieunalaniely 24
dlus Fesrinvesnisdondnunse fie liawnsaven
I§definsiany Hudeduviedeme wagliawnsa
wonidetalsa sennndedelauuaiidedlilysalse
(Nontuberculous Mycobacterium--NTM) 1 aggls
Anu Yegtuduuniinsaaunednunsa WWunis
pramsiesfoinadostuiioraslunisidade
Salsandiosann vldunsvans vdne wazlinass

, , NFEFIVINTUM IS BaLiisuede
UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565 v A < B
i g atuinermansuazinalulad

MsATAELEsEISend Ined 2 Biuuslildidu
Point of Care-POC o Winsaaldluanuneuianniif
ffaeialsa laglidetorduanudiugueiynains
MaviosUF TR esaniduiBnsnsaaiiane laun
geneXpert MTB/RIF Wz Loop-Mediated Isothermal
Amplification-LAMP

391529 geneXpert MTB/RIF i{uiA3oinsa
AATIERATIUgNTIN UUUSnludRaleds real-time
Polymerase Chain Reaction—PCR Ingnsifiusiuau
DNA Tfunnau Tne3siidunsifias o DNA ludau
489 rpoB gene vouTedudu gene fiFnWIEU
Wetallsauaniienfiunisiesos rifampicin kagaIn
foya madnwlunmansamide fulsanuih lused
waunzdon AFB lanauan n15m979 geneXpert MTB/
RIF finnaihisdosay 98.2 uaglusefiaunedon AFB
lanaau N15m523 geneXpert MTB/RIF fianuliiosay
72.5 lun1snsi9itiadedalsn 10RA1090150579
geneXpert MTB/RIF fio @u1sansiaidadeiulse
waznsReseen rifampicin vaute Yalselandouiy
N13952309na1 1 aUsEIIa 100 W9 LazI189U
ualanielu 1-2 YU Loop-Mediated Isothermal
Amplification--LAMP WWun15m51971AT 189 DNA
(16S rRNA gene) auNasmsaUakIunasa ultra
violet light Taflaunzlun1snsaa 60 lulasans Tdnan
ATIRUTELM 60 UT TeuNaUszanu 2 Ju Al
WazAUTUNIZYDY TB-LAMP Tun1sitiadeinlsa
Windusovaz 78 uaziouay 98 ANAIRU VoAU
TB-LAMP fs asiaitiadeialsale ualuiaiuisansia
nsmeels Seldmslluiiufidenuynves MDR-TB
waeuifidnsld cenexpert MTB/RIF lafoguda
Favu Fasremson@imeitldidu point of care Tu
Uszindlnediulng3ald cenexpert MTB/RIF Wiald

o v

Sunsitadenanisnsiaimnuideinlsanaidddgy

(%

aiuselufetunaunsinuwigUie




[

WHUQET 1 N13asanIaiesujURnisiiieTtadeTaulsa

v

[ e avseiinatontsdasdeiniln J
I
v

[ key populations for TB* ]

1999 AFB smear «

v
[ AFB smear + } [ AFB Smear- }

v
. L%u%’ﬂﬁﬁliuiiﬂ .[ Xpert MTB/RIF ]4, ________
- @In399 DST

|

. . : v

MTB not detected || MTB detected, MTB detected, RR { na invalid vi38 error
R not Resistant %39 R indeterminate i

unngRaIsU v v [Repeat Xpert MTB/RIF}
Andnla { Susnwinlsa ] [Repeat Xpert MTB/RIF} v

I K@ invalid
v v Y138 error WipuLAu
[ MTB, RR J [MTB, R not Resistant

MDR-TB regimen

- uWnndiRansan

- @3 culture DST
dnaula

FLD regimen

AN 1 N3R5 IiBslfuRnisiiedtaduinlsa

Note. From “Division of Tuberculosis”, by National Tuberculosis Control Programme Guideline, 2018
retrieved from https://www.tbthailand.org/download/Manual/NTP2018.pdf
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Abstract

This academic article presented the characteristics of the industry 4.0 movement nowadays. According
to related documents and studies, it was found that there were three major movements consisting of
(1) concepts of driving towards industry 4.0 in Thailand and other countries; (2) industry 4.0 readiness
assessment; and (3) the industry’s survival over the COVID-19 pandemic. When focusing on the details
of each movement, the overall concepts of industry 4.0 summarized from selected sample countries,
which were Germany, Singapore, United States of America, China, Republic of China, Japan, and Thailand, could
be divided into six dimensions including (1) product; (2) production and maintenance; (3) technology
and innovation; (4) employee; (5) organization; and (6) environment. Meanwhile, seven indexes of
industry 4.0 movements presented in related studies on industry readiness assessment were found,
for example (1) human resources; (2) technology; (3) strategy; (4) structure of organization; (5) process;

(6) smart operation; and (7) smart products and service. The movements in development and readiness as
described above, obviously reflected the strive to drive towards industry 4.0. Together with industrial
technology, the industrial sector could survive the COVID-19 pandemic, even though this crisis has
significant effects on the supply chain. The beneficial industrial technology includes Artificial
Intelligence--Al, Big Data and Analytics, Industrial Internet and Cloud, Internet of Things--loT, Internet
of Medical Things--loMT, Virtual Reality--VR, Augmented Reality, Advanced Manufacturing Solutions,
Additive Manufacturing, Simulation, Horizontal/Vertical Integration, Drone Technology and Autonomous

Robots, 5G, Blockchain, Cyber-security, and 3D Printing.

Keywords: industry 4.0, COVID-19, industry readiness index, Technology 4.0
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Abstract

Spirituality is a component of health. Spirituality is meaningful living and life aim. Spiritual health care
development of oneself goes on by linking four dimensions: own-self, others, environment and faith
of the above with love, trust and continuous forgiving to keep the balance of the meaningfulness of
living. Spiritual health care development is a role of professional nurses that needs to start from the
spiritual health care development in student nurses to have knowledge, understanding and ability to
care for their spiritual health care first before caring for the spiritual health care of the patients. The
spiritual health care development in the student nurses will affect the relational dimensions of the
results of spiritual health care in student nurses, which affects the capacity of spiritual health care in
students and affects the ability of spiritual health care inpatients and also affects the spiritual health

care in student nurses in the direction of relational dimensions of increased development.

Keywords: relational dimensions, spiritual Health, caring capacity, student nurses
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nsAnwimaasil (quasi-experimental research) ﬁf@qﬂizaﬂﬁtﬁaﬁﬂﬁstiz?m%mamaﬂ‘dnmsmmmiaui
AugUAINFBNgANTTUNNTARAFUARULBIasUslsARuRulatings TsanenuaduaSuavansiuassydn
sunaules dwminaiwalan nguiegafldlunsidedulvaslsanusulaiingsiiuniuuinislsmeuia
duasuguanduaesydn Andenlagldinadialunisguuuy 2 Fumou (two-stage sampling) nausag
$1uau 60 Au wadungumaaes wagnguaruAunguay 30 Ay Ledeslefltluns@inul Uszneusne 1n3esle
Adlunisvaaes Tsunsuamseudiuguam waziedosdienldlunsfusiusudoua 1éud wuuaeuana
WaAnssuNTIUAGYAALLEY aRANTluNTIeTEideya TunafAdamssann Tdud aud (frequency)
Yowax (percentage) Aads (mean) wardruldeauuannsgiu (standard deviation) waradfenads leun
afif Paired sample t-test waw Independent sample t-test Han15ANY WUIT NEUNARBIEILATULUTUNTY
AUTOUIAUGUNIN ANOANTIUNTALAAVNINAULDIENIINOUNARDILALEINTINGUAIUAN (p-value<.05)
Tusunsuausouiduguamividlingfinssunisquaguamauesositislsaaudulafingsitu s
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Abstract

This quasi-experimental research aimed to study the effectiveness of health literacy programs on self-
care behaviour among hypertensive patients at Tambon Aranyik Health Promotion Hospital, Mueang
District, Phitsanulok Province. The total of 60 hypertensive patients who attended the Tambon Aranyik
Health Promotion Hospital were two-stage sampling divided into two groups including 30 cases each;
experimental and control group. The research instruments were the health literacy program and a
self-care behaviour questionnaire. Data were analyzed by using descriptive statistics; frequency, percentage,
mean and standard deviation and inferential statistics; Paired sample t-test and independent sample
t-test. The results revealed that after receiving the health literacy program, the experimental group
had average overall self-care behaviour scores significantly higher than that before the program and
the control group (p<.05). The health literacy program improved self-care behaviour among hypertensive

patients. The program should be applied to other groups of the hypertensive patient.

Keywords: hypertensive patients, health literacy, self-care behavior
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AMULTIU=0.05 uay Power of test=0.94 (Cohen,
1988) laingusieg1ednuan 60 Au wunlunguneaes

WALNRUAIUAYN NANAT 30 AU

#fnsussuifiudnuasiugiudoyarily
vosnguinegwisassnguldun e 8y aniunn
dUSd STAUNITANEY 01T Suldraliau NaunIs
TlusunsunuIdanwagliuanaresiudsgniunis
AulUsunTuse

v A [ low ' 4 a
nsAmdendunguiiegnelagltinatinlunis

duuuu 2 Jumau (two-stage sampling) A1Ua1AU

N

=De

funoudl 1 138 sduothaiglunmstuaan
wuuAud dodenvytulumsuisveuvedsmetua
duasugunimdivaesydnlaeduaainuy 119y
ngunaass uwasny 3 1unquatuny

< - Yoy Y 1 I
Pupeui 2 [938n1sguiegauuuidussuy
Ingldnsdudreanmdtuiduls legdeduming

o
v

A9g19 niiuar 30 AU lnellnaudR Al

It £ v
WU FUNTSANLDN

1. ufhelsaruiuladingsiidiiumssnm
pYNELLELD wagdeAumInule

2. fanuadasla1suluswnsukagdumn
IUNINTTUIUATU
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atuinermansuazinalulad
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LU L UNTSANDBN

1. 1Annzunsndaunsaiinizanudulie
Aduavassaranisnsiufanssy

9

2. §18998NNNUNTENINANTUN1TIVY
3. AINISENLANSENINALTUNNTIVY

nsidedldkuntsfinnsanusesanaue
N331N13938555UN I8 lunywdurIng1§e 16y
fiyaaens1a PSRUEC No: 2019/008 lafuil 7 ganay
2562 fAtuliinnsiivinyansvesdiiniauidelag

o
o

PuasTnguszasduenislds duneunaznszuIuns
FoetheaziBonudilaudiddradeluludusodn
Tuidduiennuadnsla deyassgnifiuliiduaiudy
wazthiauateyalunmsmminiu Tnegidisuide
aunsnneuiiesnaNMTIdeldnaoniian

WASB9NaN Y luN1539Y

v v
v a A

w3nadlefililunisinuassi Ao (1) Tusunsu
ANTBUI A UAUAINLAEUTEYNA LN ¥ N3
IAN1TAULERNLARYslasALluRanTIL 12 dUa i
(2) wuugeun (questionnaire) kuuddUNNUTENBU
$an 2 daudedl dandl 1 Fogahily éun e ong
ANUNINENTE TEAUNTANYT 918N 1eldselhou
11 6 1o wavdul 2 WuuAUNNNGANTIINIALA
gunmauesvegUiglsanuiulaings 1w 60
Jo Juluuiasdiudszunaai (rating scale) lag
wdanainislruun feil

URURTuUsEE vanedis URUR 7 assaiuly/

dUnanii

UftRvesnss  vaneds URDR 5-6 adstuly/
dUanii

UUR wpds nefs UUR 3-4 Al
dUnanii

UFTRURST  vneds UROR 1-2 adeduly/
dUnnii

LiweUfus  vnede Wimeujihies




AshiAzbuuwUvaUaNluLAas ezl
WEON 5 S¥AU TIHNANUNUIENINUINLAZNNAY tAg

Tinauainuasiv
FEAU N19UIN N9ay
R duUszdn 5 1
UfRveuaty 4 2
UftRum q A 3 3
Uﬁﬁﬁmm%y’a 2 4
LU us 1 5

e

nsuUanaeiAzLuuseandu 3 seiu fadl

NOANTIUNITQLAAUA WALt lUTEAUTDY
PUBDI AZLUY 60-140 AZLUY

NOANTIUNITYUAgUAINAULEBY luTEAY
U1unane nuneie Azuul 141-220 AzUU

WOANTIUNTAUAFUNNAULBIBE UTEAULN
NUIED9 221-300 ALY

N135ATVEBUAMNINYDILATNED

WUUABUIUNAANTIUNTAUAGUAINAULD
vosfthelsanudiulafings fail msmainumss
paniiom (content validity) Inefidermgydiuu
3 v lnewdueasdarviansisaguenans 3 vinu
A1 10C (Item-Objective Congruence Index--I0C)
WU 1.00 wazasavdeuaImudesiu (reliability)
T lunaassldfunguitiinudnuuzadiofy
nguIogs $1uru 30 au TneIsduUszansueah
299AT8UUTIA (Cronbach’s Alpha Coefficient) &if1
Wi 0.93

n1safiun1svaasuaznisiivsausiudoya 1 3
Suneu il
1. Fupdounns
1.1 wisvemnusiuiielunsiiiunsiay
falsangruiradsasuguaindivasiygn 910

AMEINgIAIanswazmalulad UnIne1dusvds
VEERAGERE

1.2 dusregrdlunguiieganinuaud
AN MINTSARLUT

2. YUANIUNIT

2.1, JIRENUNFUAIUAN UAZNFUNAADY
Tunsuwurinues Juasinguszasdlunisidsiy
TUsununside svegnalunisrulusunsy BUHUR

o

WazN1S N ganSHIUnIIdY

2.2 NISNUTIUTINTBYANBUNITNAADS
Inglduuvasuniu NelunquAIvANLaENquNAfeS

2.3 nguAmuANlATUNISRLANINLINTTIY
Uni drungunaseideaniiumulusunsuauseu;
FUAUAIN 389N ANTINNTYUATVAINALLEIVDY
i Urganudiulaiings lagldlusunsunuusu 31nn1s
UszgnaldiuifnmnuseauiaugunIn (Department
of health, Ministry of Public Health, 2020) 321U
NO¥YN1TINNIIAULEIDUARES (Creer, 2000) &
Wanua 6 AangTu (Wattana, 2015) FLunNTanLe
12 dUnii Tngldnarlunsduiufanssuay 1 42l
fiAanssu fail

&A@t 1 Aanssudl 1 nskatimane
(goal selection) AsdadmaneaInnnsidausau
Tnosamdusimuadvaneeanisaiugunisufin
NOANIIUNMIPUanUBITEnINEUIglsanuiulaiin
gaaryAaInsAuaunIn laenisiiaus efivsie
NGULAYRNTINYEAITIANITAUBITIENGY

FUa1¥i9 2 ANTSUN 2 N1SAUTIVTIY
983a (information collection) 91NANSAWNANDINTT

Y
' '

WIeARAUNAMAATUAIEAWEY In15Tuinteya lag

nsbiaus auilalunisiiseTensiaunda

Wulgmuessnnzunsndounng o iuvinwensduau
TOYAATUAVAINIINUNAIANS 9 FININFIIAIUTNY

WARLANIUALUTBYATUYAINTATUAYAINTIENEY

u 9

#UA9 3 AAnssuN 3 Uszaawazuseiiu

Hateya (information processing and evaluation)
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puosszmimsUR TR T e gl ue
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3.2 a3Unani598

2

B398 uLaznqunaaessINiuasuianssy
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#0091 lun15As1Tvivaa

v

aa a

1. @anawanssaun (descriptive statistics)
Tunsiszideyarly leud nsuanuaaninud
(frequency) $o8ag (percentage) Aade (mean)
drudoauunnnsgiu (Standard Deviation--SD)

2. #0Ren984 (inferential statistics) lun153msnent
WU UALUANFANEANTTINTAUAGUN TNAULEN
vaaheanudulainginglundunaasuazaiely
naualuAulauldaif Paired sample t-test wag
WIUBUAMULANF1ITENTNINGANTTUNITYUA
AR UIEANIULAINgITENINGUNARBILAY
nguauANlagldadis Independent sample t-test

TnumnuaseAuledrAynIanan .05

NAN1SIY

NaNITITeRIEnslun1s1e 1-4

1518 1 Feyaialy

nauveasy wadungidumandgsdiuou
19 au Andufesas 63.3 P1908fiunilanoglurag
50-59 U 97uau 13 au Anldusovay 43.4 @a1unmn
dusadrulugiunine druu 17 au Anduiovas
56.7 nsAnwdulgjeglusziudszaudnyl 91w
17 au Andudovas 56.7 orfwdruluglalavieu
druau 15 au Aadusesaz 50.0 selddulngeg
Tu39 600-5,000 UW/ifau 313U 19 Ay Andiudevas
63.3 A1UAPU

nquaturu iadulng Dumandgasiuau
22 au Anilufesas 73.3 4rsengiinnilanogszming
50-59 U 97uau 14 au Anldudovay 46.7 @n1unin
ausadiulugluanunnansa $1uu 16 Ay Andy
Seway 53.3 n1sAnwdiulngiegluseiudszaufnw
d1uau 18 Au Antdusesay 60.0 ordwaduluglale
e Swau 16 au Anduiesay 53.4 eladau
Tnejag5ening 600-5,000 Um/AfiaU U 20 AL
Anlusewaz 66.7 muaisu




f1919 1

IS T08ar YeINGuiI0E 19T UUNA Ty an Il

Hoyanaly ngunaaes 314U (n=30) nguAUAN 31U (n=30)
U Souasz U Sovaz
LA
Y1E 11 36.70 8 26.70
NI 19 63.30 22 73.30
21y (U)
50-59 13 43.40 14 46.70
60-69 11 36.60 12 39.90
70-79 4 13.30 4 13.40
80-89 2 6.70 - -

X=61.75 SD=7.95 Min=50 Max=84

JEAUNTIANEN
Tilaseu 3 10.00 2 6.70
Uszaudne 17 56.70 18 60.00
HspuAnw 9 30.00 7 23.30
USeyeyms 1 3.30 3 10.00
AOTUNINAUIA
Tan - - 1 3.30
dusd 6 20.00 16 53.30
e 17 56.70 9 30.00
Ny YN 7 23.30 a 13.40
1IN
lilsusznousdn 15 50.00 16 53.40
ANY18/5NTAIUM 9 30.00 7 23.30
Sudraiily 6 20.00 7 23.30

shelaady (V) satieu

600-5,000 19 63.30 20 66.70
5,001-10,000 7 23.30 4 13.30
10,001-15,000 4 13.40 6 20.00

X=4,735 SD=4,941.31.94 Min=600 Max=15,000
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WU URZUUURAENGANTIUNITAUAFYN INAULIYe9E U8 ]ARINALIATIAgITe NI NNgUNARDIUAZNGY

mvAy luszeznaunisnnaey (n=60)

ngu n X SD df t p-value
NGUNAG 30 160.47 19.25 58
, -0.357 72
nauAIUAY 30 162.17 17.55 58
1919 3

WSguiguagkuLRAgNgANTTUNITIUAFYN IMAUevYagelspaudladiaginglungunaaes uagniely

naumIvAL lusseynouuaznaInITnAae

ngu NBUN1TNARDY NAINTNARBY df t p-value
X SD X SD
ﬂ&jwmaaq 160.47 19.255 259.33 7.631 29 -25.442 .00
nguAdUAN 16217 17.554  164.03  18.669 29 -1.430 163
A1919 4

WSGUTIUAZUIURAENGFNTTUN1TUAGYN IMALLEIVe9E UelsAA U Ulaingese nINngunAaed uazngu

mvAy luszeendin1smnae

QGH n X SD df t p-value
mjwmaaq 30 259.33 7.630 58
. 25.882 .00
nAuAUAL 30 164.03  18.660 58
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Abstract

This predictive research aimed to study the prevention and control behaviour of dengue fever and
the predictive factors of dengue prevention and control behaviour of people in Pak Thok sub-district,
Muang district, Phitsanulok province. The sample used in this study was 333 people who were selected
by systematic random sampling technique. The research instruments used were tests and questionnaires.
The content validity, reliability and difficulty were .67-1, .70-.94 and .60-.80 respectively. The data
were analyzed by descriptive statistics, including frequency, percentage, mean and standard deviation
and inferential statistics were stepwise multiple regression analysis. The research results found that
the prevention and control behaviour of dengue fever of people in Pak Thok Subdistrict, Mueang
District, Phitsanulok Province was moderate level. The adequacy of resources and personnel was
the strongest predictor of the Prevention and control behaviour of dengue fever (3=.577), followed
by knowledge of dengue fever (B=.223) and Attitude toward Dengue Fever Disease (B=.114). These

three variables were able to predict the prevention and control behaviours of dengue fever by 38.80

percent with a statistical significance at the 0.05 level.

Keywords: factors predicting, Dengue Fever, prevention and control behaviors
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0.9152528 tCO eq ImamasammmﬂsimwmmaqmiLamﬂama’luﬂivmumsﬂaasjmszjl,iauﬂmﬂmwm
60.5863966 tCO eq uarlngindousaznszdsUdesfitnFounszaninunsnssed 15 InsudesiwEeunszan
Ranssunaidsslanialunsedeanniian 2444492 tCOeq fiosne LazinuRINITIeT 1 imsudesfeFeunszanain
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Abstract

The objectives of this research were to estimate the amount of carbon footprint of tilapia farming
in 27 cages in Sirindhorn Dam, Sirindhorn District, Ubon Ratchathani Province, totalling 54 cages (540
ponds). The acquisition of raw materials to feed tilapia was studied. The results are produced by the
interview method according to the test. The research found that the study of the carbon footprint
assessment of tilapia cages consisted of 4 steps: acquisition of raw materials, production process, feeding and
vaccination, and catching fish for sale. It was found that from the assessment of the carbon footprint
of 27 tilapia cages from54 cages, the average greenhouse gas emissions were calculated as follows:
raw material acquisition total GHG emissions 0.8212824 tCO eq, production process total GHG emissions
0.3865296 tCOZeq, feeding and vaccines total GHG emissions 58.4633288 tCOZeq, and fisheries total
GHG emissions 0.9152528 tCO eq. The sum of all activities of tilapia cage cultivation produced a total
greenhouse gas emission of 60.5863966 tCOZeq and, on average, each cage emissions. Farmer No. 15
had the highest GHG emissions from tilapia cage farming activities, 2.444492 tCO eq per farmer, and
farmer No. 1 had the highest emissions. The least amount of tilapia in cages was 1.96614 tCO eq per

case because each farmer had different feeding and water usage rates.

Keywords: Carbon Footprint, Tilapia Fish
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GHG Emission = Activity data x Emission factor (1)

Tneh

Activity data 1Judeyafianssuiineliia
n1suaneieisaunsgan wu Usunuaes n1slaludn
sl udemnas

Ernission factor {JusduUszanavounas
Aanssula 9

GHG Emission A9 USuauinegl3aunseanain
Aanssule 9

M1519 1
ArwSeunsyanuazaneninlunisialviinaniie
lansou
finwizaunszan a1gTuu Aneainly
yssEnId  p1sialdiinnaae
@) Tan¥au (Winves
arsvaulnaanlad)
Asvaulneanlen 200-200 1
(o)
flnu (CH) 12 25
lunSaeonlud (N.O) 114 298
lalasvigesls 1.4-270 124-14,800
A1suaY (HFCs)
wWaingeslsansueu 1,000-50,000  7,390-12,200
(PFCs)
Falosianay 3,200 22,800
wgoals (SF)
Tulnsiaules 740 17,200

vigeolsd (NF)

Note. Adapted from “/PCC Forth Assessment
Report-Climate Change 2007”, by Department of
Environmental Quality Promotion (DEQP), 2020,
Retrieved from http://www.degp.go.th
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A1379 2
AunninesnisUaegniegadul1miTeunszan

(Emission Factor--EF)

a10u 78015 A1 EF (Kg CO_eq)
1. dhfuuudu 2.1896
2. diunRalveod 2.2376
3, dhuiea 2.7446
4, E20 2.1896
5. fine LPG 3.1133
6. 21115Uan 5.1364

Note. Adapted from “Carbon footprint”, by Thailand
greenhouse gas management Organization (Public
Organization), 2011, Retrieved from http://www.
tgo.or.th/2015/thai/content.php.
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1. A Activity Data 1agvnUSuadtionas
(A95) = UIURUN LG b uNFeRNLEY (UIN) 5107

% I a

1unoans(un)
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dnen1nlunisvinlaie

4. wasameansusulaeenlealiiuyinan
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kg M1AU 1 ton
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Crude Leaf Extracts Against Staphylococcus aureus
ansEunuafiGevasasatavetvanluaudenazlusiunde
Jeaunnilananda oaded

Tayakee Phonlam', Rosjarin Saeso', Juthawadee Rittison’,
Thanapat Suebrasri' and Onuma Chansatein*

PeIR Wodn' sanuns udle’ gnni qvdaeu’ sufns Auned! uazeseun Sundiades
'Faculty of Medical Science, Nakhon Ratchasima College
'AZANGIAIENINITUNNEY INSIFBUATIIVEUN

“Faculty of Education, Nakhon Ratchasima College
‘AzAnwAdns INUIRBUATIIVAU

*Corresponding author: onuma@nmc.ac.th

Received: September 22, 2021

Revised:December 7, 2021

Accepted: Decemberil3, 2021

Abstract

Siam weed (Eupotorium odortum) and Asiatic pennywort (Centella Asiatica) have been used in humans and
animals to treat infectious diseases, especially on their skin infection and gastrointestinal intoxication.
Staphylococcus aureus is a Gram-positive bacterium. It is caused by skin and soft tissue infections.
Moreover, enterotoxigenic staphylococci are the major food-borne diseases which are produced by
S. aureus. The research objective was to compare E. odortum and C. Asiatica crude leaf extracts against
S. aureus of Thailand Institute of Scientific and Technological Research (TISTR) 1466; (S. aureus TISTR 1466)
using the paper disc diffusion method. Kanamycin 30 pg and sterile distilled water were positive and
negative controlled, respectively. The minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) were measured by the broth macrodilution method. MIC of extracted £. odortum
and C. Asiatica leaves were 6.25 mg/mL. Spread plate technique on mannitol salt egg yolk (MSEY)
agar was estimated for minimal bactericidal concentration (MBC) while observed of the bacterium
with no growth. MBC of extracted E. odortum and C. Asiatica leaves were 25.0 and 12.5 mg/mL,
respectively. Therefore, both plants could be a potential alternative for treating human and animal

infectious diseases.

Keywords: Antibacterial Activity, Eupotorium odortum, Centella asiatica, Crude Leaf Extracts and

Staphylococcus aureus

, MNSENTINMTUMINeSedaAsulele

U 16 aUUN 1 Usyiuiou unsIAN-luwgy 2565 atuimenmansuaznalulad



UNANED
a1ude (Eupotorium odortum) wagUaun (Centella asiatica) gnlkgsnunlsafinwelunywduazdniungriuiy
TnslanzlspfneiiniinazlsalussuunaAueInISIINNISIASUaNTiYl S. aureus @3190U auanilla
) = < N a o & a & da o & A
ABARE BB13Yd (Staphylococcus aureus) WuuafisewnsuuIn Ludeannslunsinweniiiviwazilods
wonanildraunsaasiasiviaduanvemdnlunisnalsaomsluiy Inguszasduaanisive Wefinw
Wisuisuasaiauervanluauidenazlutiunaenisdudade S. aureus TISTR 1466 1agAsn1SUNINIY
n3A1 (paper disc diffusion) n1untudu 30 lulasnsy gnldidusinivau@euan danauusanaely
Y] a ' Y v o = v & a & PN Y] =
Judpuau@au Aranududumaniaiusaduginisasyvesde (MIC) awnUilalanonda soisud 109
ansanavervantuauideuaglutiun daAwindu 6.25 Tadnfusieliaddns n1sUszdiuAimududusign
ianunsadde (MBC) aunuilalaneana oaiea ldwmaliansindeinan (spread plate technique) Uuau
& & o= o & Ay o a v & & = o
91918 TOUTY MSEY Tnedunnainenluaiuisansylavueinisidsaiionds A1 MBC 103a15810
= o A va A a ¥ 1 a _aa o v v ¥ oA A e
nluarudenazlutiunilafe 25.0 waz 12.5 Tadansuneiiadans aua1au deiu Aensdessdadidnanin
Y @ = % a dﬁl s [ 14
aunsalilumadentunisshuilsefnielunywduazdnila

o

ArdAfy: nduLUATISY @1ulde Uaun arsadaneuanty aunUilalanenfa eosed

Introduction antiulcer, antifilarial, antiviral and various other
activities of C. asiatica (Zahara et. al.,, 2014). The

The leaves of Siam weed (Eupotorium

odortum) and Asiatic pennywort (Centella asiatica) essential oil obtained of the leaves and stem of

have been used traditionally to cure abscess due E. odortum are more than 19 types and the most

to infectious diseases, leech bite and wound healing dominated compound found are beta-cubebene,
delta-cadinene and caryophyllene (Suwaibah,
Zatilfarihiah, Aslizah & Baharum, 2012). Therefore,

phytochemicals both of extracted plants were

and widely used in Asia for treating a variety of
diseases in human such as diarrhea, hepatitis,
measles, toothache, syphilis, leucorrhoea and
etc. (Hasnawati & Prawita, 2010; Zahara, Bibi
& Tabassum, 2014; Prakash, Jaiwal & Srivastava,
2017). In Thailand, the extracted leaves of the

used as bacterial inhibition especially S. aureus
that contaminated on human and animal skin
for reducing inflammatory and against foodborne
pathogens (Hasnawati et al., 2010; Arumugam,
Ayyanar, Pillai & Sekar, 2011; Dash et. al., 2011,
Netala et. al., 2015; Wong & Ramli, 2021). In this

plants also used in animals wound healing, against
S. aureus in bovine mastitis and bio-pesticide in
golden apple snail (Sintaweewarakul, Sintaweewarakul

& Harnthavee, 2009; Taemchuay, Rukkwamsuk, study, extracted of £. odortum and C. asiatica for

Sakpuaram & Ruangwises, 2009; Nongnutch & inhibition of S. aureus in vitro were a compared.
Nanuam, 2015). Madecassic acid, asiatic acid, alpha-
terpinene, alpha-copaene, beta-caryophyllene
are some of the important bioactive compounds

responsible for its antioxidant, antimicrobial,
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Objective

Research objective was to compare
E. odortum and C. asiatica crude leaf extracts against

S. aureus.

Materials and Methods
Plants Collection and Preparation

E. odortum and C. asiatica leaves were
collected from Nong Katum village, Muen Wai
sub-district, Mueang Nakhon Ratchasima district,
Nakhon Ratchasima province in November, 2020.
The samples were washed, chopped, dried at
60 °C in hot air oven and blended to fine powder
and kept in sterile plastic zip lock bag at room

temperature until use.

Plants extraction

Two-hundred grams of each powder was
soaked in 1,000 mL of 95% ethanol for a week,
then filtrated though paper filter with Whatman
No.1 paper. The evaporation of the solvent was
poured the supernatant into round-bottom flask
then put in evaporator (DLAB, RE100-PRO, China)
under-temperature at 40-50 °C and pressure at
200-220 millibar until dry. Crude extracts were
collected, weighed and kept at 4 °C until use. The
crude extracts were examined for antibacterial

activity.

Percentage yield

The vyield of extraction was calculated
by following equation: %Yield = Weight of dry
extract/Weight of dry plant material x 100%
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Bacterial Culturing

S. aureus of Thailand Institute of Scientific
and Technological Research (TISTR) 1466; (S. aureus
TISTR1466) was used as reference strain. Trypticase soy
broth (TSB, Difco, U.S.A.) supplemented with 10%
NaCl was enriched for the bacterium cells and
incubated at 37 °C for overnight. The inoculum
was streaked on saline trypticase soy agar (TSA,
Difco, U.S.A. plus 10% NaCl) and incubated at
37 °C for 24 h. The single colony was resuspension
in TSB+10% NaCl broth and incubated at 37 °C

for 16-18 h for antimicrobial test.

Antibacterial Test

The suspension of S. aureus TISTR 1466
strain in TSB+10% saline after incubated at 37 °C
for 16-18 h was adjusted to 108 colonies forming
unit--cfu when compared to 0.5 McFarland
standard solution then swabbed onto the surface
of mannitol salt egg yolk agar (MSEY; Difco, U.S.A.)
using a sterile cotton swab for paper disk diffusion
test. Kanamycin 30 pg of concentration and sterile
distilled water was used as positive and negative
control, respectively. E. odortum and C. asiatica
crude leaf extracts were dropped on the sterile
paper disk. The paper disks were made from
sterile filter papers (Whitman No.1) which were
the same size as the antibiotic disk diameter.
MSEY duplication plates were incubated at 37 °C
for 24 h. The inhibition zones diameter was
measured in millimeters. The Minimum Inhibitory
Concentration--MIC and Minimum Bactericidal
Concentration--MBC were measured by broth
macrodilution method. The tubes of TSB were used
for two-fold dilution of each extract substance.
The inoculum was added into the dilution tubes

with a proportion of 1:1 then incubated at 37 °C




for 24 h. The bacterial growth was observed with
broth turbidity after incubation. The lowest
concentration tube of the extracted and no growth
of the bacterium (clear broth) was MIC according
to Phaiboon, Pulbutr, Sungthong & Rattanakiat
(2019). MBC was detected using spread plate
technique on MSEY of each tube and incubated
at 37 °C for 24 h. MBC was indicated of bacterium

with no growth on agar plate.

Results

Yield percentage of £. odortum and C. asiatica
leaves powder of E. odortum and C. asiatica
were extracted using 95% ethyl alcohol as a
solvent. The ratio of powder per solvent was 1:5

(w/v) and leave them at room temperature for

a week. Solvent evaporation using evaporator
(DLAB, RE100-PRO, China), the yield percentage
of E. odortum and C. asiatica was 2.32 and 2.90,
respectively. Picture of E. odortum and C. asiatica

were used in this study show in Figure 1.

E. odortum and C. asiatica crude leaf
extracts were tested for inhibition of S. aureus
TISTR 1466. The extracted concentrations of 100,
10, 1,0.1and 0.01, mg/mL were loaded on paper
disks then put on MSEY which were swabbed with
the bacterium. The results, showed that all
concentrations of both crudes extracted inhibited
S. aureus TISTR 1466. The inhibition zone diameter,
MIC and MBC of E. odortum and C. asiatica crude
leaf extracts against the bacterium strain ranged

from 0.8 to 23.0 mm as shown in Table 1.

Figure 1. Fresh leaves of E. odortum and C. asiatica were used in this study
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Table 1.

The inhibition zone diameter, MIC and MBC of E. odortum and C. asiatica crude leaf extracts against

S. aureus TISTR 1466

Crude leaf extracts concentration

Inhibition zone diameter (mm)

E. odortum C. asiatica
100 mg/mL 19.00 23.00
10 mg/mL 17.00 18.00
1 mg/mL 15.00 16.00
0.1 mg/mL 10.00 12.00
0.01 mg/mL 0.80 10.00
Positive control (Kanamycin 30 pg/mL) 36.00 36.00
Negative control (Sterile distilled water) 0.00 0.00
MIC 6.25 mg/mL 6.25 mg/mL
MBC 25.00 mg/mL 12.50 mg/mL

Crude extract concentration 100 mg/mL of
C. asiatica was the strongest to inhibit S. aureus
TISTR 1466 with inhibition zone 23 mm

Minimal Inhibitory Concentration--MIC of
E. odortum and C. asiatica crude leaf extracts

using multiple tubes technique

Multiple tubes of two-folded dilution
were used for MIC test of both E. odortum and
C. asiatica crude leaf extracts against S. aqureus
TISTR 1466. The extracted concentrations were
ranged with 50, 25, 12.5, 6.25,3.12, 1.56 and 0.78
mg/mL. One milliliter of S. aureus TISTR 1466
was added into all tubes then observed after
incubated at 37 oC for 24 h. MIC of E. odortum

and C. asiatica were 6.25 mg/mL with clear broth.
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Minimal Bactericidal Concentration--MBC of
E. odortum and C. asiatica crude leaf extracts

using spread plate technique

According to MIC of E. odortum and
C. asiatica crude leaf extracts against S. aqureus
TISTR 1466 was 6.25 mg/mL. Therefore, the lowest
concentration of each extracted was observed
between 6.25 and 50 mg/mL for MBC testing.
Spread plate technique followed as: E. odortum
and C. asiatica crude leaf extracts concentration of
50, 25,12.5,6.25,3.12, 1.56 and 0.78 mg/mL were
mixed with S. aureus TISTR 1466 then spreaded
on MSEY agar using sterile spreader. After
incubation, MBC of E. odortum and C. asiatica

extracted were 25 and 12.5 mg/mL, respectively.




Discussion

From the results of E. odortum and
C. asiatica crude leaf extracts for inhibition
of S. aureus related to previous studies. Both
extracts were the same MIC but MBC of C. asiatica
was lower than E. odortum about two-folds.
C. asiatica could be inhibit the bacterium better
than E. odortum. However, the research indicated
and proved that both plants were inhibited to
other bacteria and fungi also, such as Bacillus
cereus, Escherichia coli O157: H7, Salmonella
enterica serovar Typhimurium, S. aureus, Aspergillus
niger and Candida albicans (Wong et al., 2021).
These extracted plants can be alternative used
in both human and animal or even a pesticide
(Sintaweewarakul et. al.,, 2009; Taemchuay et.
al,, 2009; Nongnutch et al,, 2015). Many types
of bioactive compounds form E. odortum and
C. asiatica were studied (Zahara et. al., 2014;
Suwaibah et. al,, 2012). Therefore, both plants
could be potential alternative for promoting and

treating for human and animal infectious disease.

<

Conclusion

E. odortum and C. asiatica leaves were
collected from Nakhon Ratchasima province in
November, 2020. The samples were fined and
extracted using 95% ethyl alcohol for a week
then evaporated in evaporator for collected of
crude extracted. E. odortum and C. asiatica yield
percentage were 2.32 and 2.90, respectively. Paper
disc diffusion method was used to determine the
inhibition. The inhibition zone diameter of plant
extracts against the bacterium strain ranged from
0.8 to 23.0 mm. Crude extract concentration 100
me/mL of C. asiatica was the strongest to inhibit
S. aureus TISTR 1466. Both MIC of E. odortum and
C. asiatica was 6.25 mg/mL whereas BMC were 25
and 12.5 mg/mL, respectively. Both plants could

be used as Thai medicinal for S. aureus infection.
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Abstract

Staphylococcus aureus is a Gram-positive bacterium and flora presented on human skin. It is also a
major human pathogen especially food-borne intoxication pathogen when the bacterium is contaminated
from the hands into the intestinal tract by food. The research objective was to create innovative
aerosols derived from Thai spices that would inhibit the growth of S. aureus on the hands. Ten types
of Thai seasonings, particularly fingerroot (Boesenbergia pandurata), turmeric (Curcuma longa), chili
(Solanaceae capsicum), garlic (Allium sativum), lemongrass (Cymbopogon citratus), onion (Allium
ascalonicum), kaffir lime (Citrus hystrix), ginger (Zingiber officinale), greater galangal (Alpinia galanga),
and pepper (Piper nigrum) were studied. Crude extracts of garlic (Allium sativum) bulbs and kaffir
lime (Citrus hystrix) showed potential antimicrobial activities. The inhibition zone of extracted garlic
and kaffir lime was 15 and 10 mm in diameters to inhibit S. aureus of Thailand Institute of Scientific
and Technological Research; TISTR (S. aureus TISTR 1466). Ampicillin disk--10 pg and sterile distilled
water were positive and negative control, respectively. The Minimal Inhibitory Concentration--MIC was
used via the multiple broth microdilution method. MIC of extracted garlic (A. sativum) and kaffir lime
(C. hystrix) were 12.5 and 25 mg/mL. Spread plate technique was estimated for Minimal Bactericidal
Concentration--MBC while observing the bacterium with no growth. MBC of extracted garlic and kaffir
lime were the same as MIC. Two potential extractions from Thai seasonings could be alternatives for

development to use as hand sanitiser spray.
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Introduction granatum) (Chansakaow, Leelapornpisid, Yosprasit
& Tharavichitkul, 2005). So, Thai traditional food

Staphylococcus aureus is a Gram-positive

bacterium. It is a major human pathogen that has a variety of seasoning preparations to cook.

. . ) ) Some of them could be antimicrobial on skin and
causes a wide range of clinical infections and

leading cause of bacteremia and infective developed to hand sanitizer spray.
endocarditis as well as osteoarticular, skin and
soft tissue, pleuropulmonary, and device-related Objective
infections (Tong, Davis, Eichenberger, Holland &

Fowler, 2015). Hands are the most common vehicle Research objective was to create innovative

for the transmission pathogens. Hand hygiene is aerosols derived from Thai seasonings which

the leading measure for preventing the spread inhibit the growth of 5. aureus on hands.
of antimicrobial resistance and reducing health
care-associated infections (Castro et. al., 2016).
Some of Thai medicinal plants can inhibit S. aureus

infections on skin such as pomegranate (Punica
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Materials and Methods
Screening and Extraction of Thai Seasoning

Ten types of Thai seasonings, particularly
fingerroot (Boesenbergia pandurata), turmeric
(Curcuma longa), chili (Solanaceae capsicum),
garlic (Allium sativum), lemongrass (Cymbopogon
citratus), onion (Allium ascalonicum), kaffir lime
(Citrus hystrix), ginger (Zingiber officinale), greater
galangal (Alpinia galanga), and pepper (Piper
nigrum) were collected from Sura Nakhon market
at Nakhon Ratchasima Province, Thailand. Screening
of samples were following as; fresh samples were
washed by tap water, chopped, blended and
filtrated through sterile fabric sheets. Each aqueous
solution was tested for inhibition of S. aureus on
agar plate. The strongest inhibitors were species
that were selected for further examination. The
selected Thai seasonings were washed, chopped,
dried at 60 °C in hot air oven and blended to
fine powder. One-hundred and twenty-five grams
of each powder was soaked in 500 mL of 95%
ethanol for a week, then filtrated though paper
filter with Whatman No.1. The evaporation of
the solvent was poured the supernatant onto
ceramic cups then put on hotplate until dry.
Crude extracts were collected, weighed and
kept at 4 °C until use. The crude extracts were

examined for antibacterial activity.

Percentage yield

Percentage yield of all extracts was

determined by following formula:

Yield (%) = (Extracted weight/Dried Sample
weight) x 100

Bacterial Preparation

S. aureus of Thailand Institute of Scientific
and Technological Research (TISTR) 1466; (S. aureus
TISTR1466) was used as reference strain. The
bacterium was cultured in 10% NaCl trypticase
soy broth (TSB, Difco, U.S.A.) and incubated at
37 °C for 24 h, then streaked on 10% NaCl trypticase
soy agar (TSA, Difco, U.S.A.) and incubated in the
same conditions. The single colony was transferred
to 10% NaCl TSB and incubated at 37 °C for
16-18 h for antimicrobial test.

Antibacterial Test

Paper disk diffusion method was used for
the following. The suspension of S. aureus TISTR
1466 in TSB was mixed and compared to 0.5
McFarland. The final inoculum was adjusted to
108 Colonies Forming Unit--CFU of preparation.
The bacterium was swabbed on TSA using a sterile
cotton swab. Ampicillin 10 pg and sterile distilled
water was used as positive and negative control,
respectively. Extracted Thai seasonings (100mg/mL)
were dropped on the sterile paper disk. The
paper disks were made from sterile filter papers
(Whitman No.1) which were the same size as the
antibiotic disk diameter. TSA duplication plates
were incubated at 37 °C for 24 h. The inhibition

zones diameter was measured in millimeters.

The Minimal Inhibitory Concentration--MIC
and the Minimal Bactericidal Concentration--MBC
were studied. Multiple broth dilution method was
used for the determination of MIC. Two-fold
dilution of each extract substance was made in
TSB tubes. The inoculum was added into the
dilution tubes with a proportion of 1:1 then incubated
at 37 °C for 24 h. The turbidity was indicated as

bacterial growth. The lowest concentration tube of
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the extracted and no growth of the bacterium
(clear broth) was MIC according to Phaiboon,
Pulbutr, Sungthong and Rattanakiat (2019). Spread
plate technique on TSA was tested for MBC while

observed of bacterium with no growth tubes.

Innovative Aerosols

The potentials extracted were developed
as hand sanitizer spray. The MIC of each extract
were calculated and mixed with sterile distilled
water then placed into sterile glass containers,

well-mixed and ready to use.

Table 1.

Results

Screening of Thai Seasoning and Antibacterial

Activities

One-hundred and twenty-five grams of
each powder was soaked in 500 mL of 95% ethanol
for a week. The inhibition zone diameter of plant
extracts against test the bacterium strain shown
in Table 1. Extracted garlic (A. sativum) and kaffir
lime (C. hystrix) was selected for antimicrobial
activities. The inhibition zone of extracted garlic
and kaffir lime was 15 mm and 10 mm in diameter,
respectively. The inhibition zone against S. aureus
TISTR 1466 shown as Figure 1.

The inhibition zone diameter of plant extracts against S. aureus TISTR 1466

Scientific name General Name Extracted Yield (%) Inhibition zone
part diameter (mm)

Boesenbergia pandurata Fingerroot Roots 1.8 0

Curcuma longa Turmeric Roots 1.2 7

Solanaceae capsicum Chili Fruits 2.2 0

Allium sativum Garlic Bulbs 1.1 15

Cymbopogon citratus Lemongrass Stalks 2.4 0

Allium ascalonicum Onion Bulbs 1.4 0

Citrus hystrix Kaffir lime Leaves 1.6 10

Zingiber officinale Ginger Roots 2.0 0

Alpinia galanga Greater galangal Roots 1.6 6

Piper nigrum Pepper Berries 1.2 0

Positive control (Ampicillin 10 pg) 21

Negative control (Distilled water) 0
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Figure 1. The inhibition zone of positive control (+, ampicillin 10 ug), negative control (-, sterile distilled water),

garlic extracted (4) and kaffir lime extracted (7)

Determination of MIC and MBC

Multiple broth dilution method and spread
plate technique were used for the determination
of MIC and MBC (100mg/mL) of the extracts. MIC
of garlic (A. sativum) and kaffir lime (C. hystrix)
were 12.5 and 25 mg/mL, respectively. The results
the inhibition of S. aureus TISTR 1466 from both

Thai seasoning at low concentration.

Hand Sanitizer Spray

The potentials extracted of garlic (A. sativum)
and kaffir lime (C. hystrix) were developed as hand
sanitizer spray. The products were calculated from
MIC and MBC at 12.5 and 25 meg/mL for garlic and
kaffir lime.

Discussion

S. aureus is a leading cause of skin and
soft-tissue infections and food poisoning (Ferreira
et. al, 2021; Castro et. al, 2016). Hand hygiene is

the most successful intervention for infection
control (Espadale et. al, 2018). The bacterium culture
positivity was found to decrease significantly
with increasing handwashing frequency (Genc &
Arikan, 2020). Many plants were used for inhibition of
S. aureus on human skin with extracted by several
extracting procedures with various solvents. Thai
medicinal plants such as Acanthus ilicifolius Linn.
var. ilicifolius; Argyreia nervosa; Punica granatum
L. var. granatum; Terminalia chebula Retz. var.
chebula and Zanthoxylum myriacanthum were
studied on S. aureus inhibition (Chansakaow et. al,
2005). Punica granatum; Cinnamomum camphora;
Curculigo orchioides; and Curcuma longa from
Nepal were inhibited the bacterium also (Marasini
et. al, 2015; Sajjad et. al, 2015). In this studied,
95% ethanol is easy to find in all laboratories, low
cost and good solvent to give a good extract for
many plants when compared to distilled water
(Mongkoltrirat, Kerdchoechuen & Laohakunjit,
2013). Ethanolic extract of garlic bulbs and kefir

lime leaves gave a strong inhibition to S. aureus
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TISTR 1466. For other researches, fresh garlic
extract inhibits S. aureus biofilm formation under
chemopreventive and chemotherapeutic conditions
(Ratthawongjirakul & Thongkerd, 2015). Garlic also
used as a natural alternative to chlorhexidine for oral
infections (Fahim, Himratul-Aznita & Abdul-Rahman
2020) but not hand sanitizer yet. Moreover, garlic
aqueous extract was used for S. aureus inhibition
in hamburger that can increase the shelf life and
decrease the possibilities of food poisoning and
spoilage in processed foods (Mozaffari Nejad,
Shabani, Bayat & Hosseini, 2014) same as essential
oils and crude extracts from tropical Citrus spp.
against food-related microorganisms (Hongpattarakere,
Chanthachum & Chanthaphon, 2008). Essential oil
extracted from Citrus hystrix (Kaffir Lime) peels
were the most susceptible to S. aureus with MIC
1.0-8.0 mg/mL (Sreepian, Sreepian, Chanthong,
Mingkhwancheep & Prathit 2019). However,
an innovation of the study will be helped to
decreased and inhibited of S. aureus on hands
contamination for a very good hand hygiene

and easy to use. For further experiment of garlic

4

extract spray shall be reduce its odor by adding
some perfume. Garlic bulb and kaffir lime leaves
extracted, they could be developed to alternative
for Thai medicine or mixed in skin cosmetics or

others products in the future.

Conclusion

Two of ten Thai seasonings were selected
for inhibition of S. aureus TISTR 1466. The strong
inhibitors against the bacterium were garlic
(A. sativum) and kaffir lime (C. hystrix) extracted
by 95% ethanol for a week. The inhibition zones
were 15 and 10 mm, respectively. MIC and MBC
of the extracts were 12.5 mg/mL for garlic and
25 mg/mL mg/mL for kaffir lime. Both crudes
extracted could be used as hand sanitizer spray

preparation to inhibit S. aureus.
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Abstract

This research is exploratory and experimental. The objectives were to study discomfort in different
body parts caused by working in Korat noodle production and improve the work station by using reach
data and changing the equipment position to reduce work injuries. Subjects were ten female operators
who worked in a community product group. Discomfort data were recorded using an evaluation form
of musculoskeletal disorder. There are three measurements of reach, ordinary, maximum and extreme.
The angle of arms reaches ranges from 0 to 120 degrees. Working time was also recorded. Then, the
workstation and work method were improved. The result showed that ordinary reach was the greatest
at 30 degrees. Maximum was the greatest at 60 degrees, whereas extreme was the greatest at 90
degrees. The musculoskeletal disorder evaluation revealed that most workers had lower back injury
or discomfort. In addition, the worker also experienced pain in other parts of the body such as the
knee, risk, upper arm, forearm, and shoulder. After improving the workstation, the discomfort levels
of workers decreased. Elimination of unnecessary motion and reduction of work steps helped reduce

the packing time of 150 noodle bags from 2 hours 42 minutes to 1 hour 20 minutes.

Keywords: ergconomics, workstation, reach distance
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Abstract

This research is quasi-experimental. One study group was measured before and after the experiment
(one group pretest-posttest design). The objective is to develop online media for health education
for personnel and study the effectiveness of online media for health education for personnel Faculty
of Science and Technology at Phibunsongkhram Rajabhat University. The sample group is the personnel
of the Faculty of Science and Technology at Phibunsongkhram Rajabhat University, consisting of 98
people using simple random sampling. The tools were questionnaires and the media. The instrument used
was a questionnaire. The data were analyzed by descriptive statistics such as frequency distribution,
percentage, mean, standard deviation, and statistics paired sample t-test. The results revealed that
satisfaction with health education of content had a high level, media quality had the highest level,
and publicity had a high level. After the experiment, the average scores were higher than before the
experiment significantly at the statistical level of .001. The results can be applied to online media

for health education in the organization.

Keywords: Social Media, health education, personnel
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ArdAey: nafnssunisguadasergeginluesdsiunuuundlung aundnaseunsa

Abstract

This Mixed method research had the objective for study new normal holistic elderly care behaviour
of family members in the communities of nursing practice among nursing students, including explaining the
situation and success factors about that. For quantitative research, the sample were family members
from 78 families who were primary caregivers of elderly families in urban communities of Songkhla
municipality, which were practice settings for nursing students. The research instrument was the new
normal holistic elderly care behaviour of family members questionnaire, yielding a value of 0.97. Data
were analyzed by using descriptive statistics. For qualitative research, the informants were ten family
members who were primary caregivers of elderly families with a high to the highest score of holistic
elderly care behaviour. The instrument was a semi-structured interview form. Data were analyzed by
using content analysis. Quantitative research results were found that holistic elderly care behaviour
in the new normal sample, overall, was at a high level (X=4.16, SD=0.66). Qualitative research results
were found seven issues, consisting of (1) caring body according to existing health conditions, (2) adhering to
strict preventive measures, (3) following information, conversing, and doing stress-relieving activities,
(4) reducing social activities and using telephone or social media instead, (5) living a happy life, (6)
taking care of general well-being and (7) keeping clean. The finding pointed to informants reflected
five issues key success factors as follows (1) knowledge and awareness of the problems, (2) mutual
care of family members, (3) financial readiness, (4) time to stay home and (5) family love and bonding.
The health agency should be using research results to plan for caring for families with the elderly in
the epidemic situation of the coronavirus to maintain good health and reduce the risk of infection

in the elderly.

Keywords: New Normal holistic elderly care behavior, family members
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nn1snunInuiTeiiifeatedduag
anunsalunssruinveslsadnidelaalelsun 2019
wu Ussrvudiulvggdanuiiasnginssunistesriv
Tselusesiuinn wisiussiuiineuhigndesnniign Léun
TsafiAnandelsalalsw 2019 ilunsinidohsa
AsznafIUTISaLazILeTa I HAUTULIIN
Welhsalalsun 2019 Tszeeiing 3-14 Ju laafiiAn
mnidelasalalsu 2019 aunsaunsideanaugauld
wavanssounsAe levuTiulaifionnns warngAngnd
firindetioy Ao dnilefemansanesednuiiudu
agstion 70% Wladaseanluiansisme drsileviaiy
azo1adeayynasmisduiatiumioguiosudns
(Glomjai, Kaewjiboon & Chachvarat, 2020) LaLdn
Msfnwmui Yszeulinnuiueranudiledignies
Aeafudomianisunsnszatsvende esdesas
30.9 inwiazaudlatigndeaieiunisdnadle
ogagnisFenar 69 Tmnuiuazanuidlaiignies
\Rendumslenaznisanuiigns evas 55.2 Uszvu
dulngvandonarazufoRnunaasuilésu vn
Liflornsduthela q awnsaeanluaanudisng o 16
dosnnldiinisfindouarianunsound Foligauls
wusnnfsseuas 77.1 vinwsmsivnviudeusse v
Yovoar 62.4 vauTouarazUjuRnunivasuildsu
(Thangkhathok, 2020) Faen9dssaliiszauuUfcR
ligndaauagshlfiAnnisundnszagvastanld Snvis
Wuns@nwfiesdiuies fe n1stdesiunisuns
nsvaede Silifinsfnudmginsaumsguadigeent
otadussAsunuuun@lug (New Normal) Gadl
AudAysion1sguangeegluglinisruInvedisa

MgfengIUIRUTITIVYUT @981 duras
AnnauURegluwnmeuiauasawal dualeens
o = [ [ = A Aa aa
gineliles Janinasvar saluyuruwaiieanilada
AAngeliFalalsun 2019 ingwuisey 9 wuil lu
A a v v a Ya dy
\WaungAINIgU w.A. 2564 Jninaailuendinie
selvaigaiina1iu 1 Tu 5 veaUsemelny wazluts
Uanginousuinny wa. 2564 udsui 4 UnsiAy
WA, 2565 wudl gunawlesdidnuugthegudu (51e
) galududu 2 vesdandn lnenuddienszany




agluguausng 9 vaawamAuIaUATASYal (Public
Health Emergency Operation Center, Songkhla
Provincial Public Health Office, 2021) annaa1unisal
msszmmﬁémmashqm'aLﬁawizﬂauﬁ’uﬁgamqm

a Y @

fszuuglinuiunideunagatiaglsnusezdnfinengi?

= o

fr9siu fgeoreTaifudunguilidosgunndenisiaie
Faifu pseuetasndusediinisnuadzsenguuutnilel
(New Normal) tieligjgeengadlideguamiuazan
arundsdlunisinidolsalalsun 2019 §3feTsaula
AnwidoiFesiifiaiduusslovilunisnunugua
HavengegruduasArinuuuunilug (New Normal)

Tuguyusialy

o/

AUTEaIANISIRY

1. WeRn¥seAuNgAnIsuNITALAR a8
ag1alussdsinnuuun@lu (New Normal) 984
au¥nasouadituguruiiduwnasfinUfUiRnuves

o =2

UAFANYINYIUTA

2. \ilooBunganmnsainsguargeenyetng
Jussdauwuuun@lug (New Normal) uazUadaunis
rudidalumsguadaengenaussiruuuuundilnl
(New Normal) vesasndnasouailuguauiiiuuvas
Anujuinuvesinfnwimeiuia

NSAULUIAANISIAY

nspuLARNIfeaded Ao naquaraseny
ot duedyin IngUszgndanuwifn gun nesnsi
(Sukadisai, 2014) sﬁqwuﬂaﬁaﬂnzﬁLi‘lquaawwéﬁ'
augsaﬁﬁy’qmqﬁwuéwms Anla 915ual deAn Iegyaed
saanmnndeuiidululunmainiideulesiu
og19auna LnedifugILaNLLIRAGUA LU UBSAT 2
(Naidoo & Wills, 2009) %aﬂdnﬁaqsﬂmmmumﬁim
anaUsEneufeiifc q AfuFduiusset uas

a

]
Jgvsnaneiu Usenausig (1) gUaIne1us1anie

(2) guamanudala (3) guamanueisual (4) auam

AUy wae (5) guAIneuIndyyi wenanil &

WNetesiu 2 35 lawn (1) lassadeiugiuimunsay
wae (2) Awindeunilnunin gIdiuulAnfINE1?
wwwundunseuwuiAnnIsguagaiengegrudy

I3

BIATI el MInualviRgIeeiin1e g auysel

v ¢

wazauna Yausznaumedifsng 4 Nl duTusuas

dnswaseu wuseanilu 2 9@ lawn (1) ARnu
yaAa Usenaume (1.1) gunma1usenie (physical
health) (1.2) @uamaudnla (mental health) (1.3)
gunnenudaau (social health) (1.4) guAImauIn
Feyauau (spiritual health) uag (2) SR Ussnaudhe
(2.1) Tﬂiqa%ﬂé’ﬂﬂuﬁugm (societal health) uay
(2.2) Auwndou (environment health) 521AUN1T
NUMUITIUNTIADITULUIMINSQUArgsee Ty
42971 8n1558UINve 1lelAda-19 (Thai Society
of Gerontologyand Geriatric Medicine, Institue of
Geriatric Medicine, Division of Mental Health
Promotion and Development & The Alzhemeimer’s
Disease and Related Disorders Association, 2020)
#un (1) nstostudelain-19 liliunigigeony
(2) Msdanansandeluggien (3) naguatigeny
Ll AAnNT0A0 08U ITNNUELDILALIANAIULAS YA
sewinefifgeengdeafiumegiutiu Inedandn 5 o,
laun 91113 8aNAAINIY BIUAL LEUNYNNND BBN
WdiruuenUIy

A5aTunN15I8
Wuns@nedTeuUNaLRaTy (mixed methods

research) S¥VI1UAOUNNTIAN DASIQUIBU W.A. 2564
NUTIVY AD WAMAUIAUATAIVAT JInTIndIvan

Ussnsuazngunaegng

v @ 1

Uszans fe aseuntaiiilfgeeny enduog
lugnrwileswamauiaunsasval waziduunas
AnmaufoRvesindnuneunamanstindintuli 3
Ynsfine 2563 Tusiedvujiinmsneruianseunsy
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nauA7RENs: JWeleUTunn fe @nTnAseund

=

dufquandnvesnseunirfifigiengendvegly
guywilovnmnauiauasaral waziduwnailn
mﬂﬂﬁﬁ’ﬁﬁuaqﬁfﬂﬁﬂmwmmamamﬁmeﬁm%’uﬂﬁ 3
In1sfinw 2563 lusedyuuRnisneuiagusu 1
AMunmnangusiogistasmsldgasmsduainsd
wazueshnu (Krejcie & Morgan, 1970) laensiu
Sunusznsiuiueu fie 98 AseuARITImUATEY
arnanaLdeu 05 léngusegns S1umu 78 Aseuad
ﬁ]’]ﬂﬁuﬁ’]mifﬂuﬂﬁjuﬁ’wEJ'NLLUULL‘U'Q%uQﬁ (stratified
random sampling) 317 6 YUY AUEAAIUUTLIINT
WARTYUVU AUIUMIVUINYDINANAIDE 1A UTREI
Usgwnsloildngusogisnsumuinasifidmun Téun
AUGUSNITANSITUAUNMAN 13 ATEUATY AUGUINIS
a1ssaguntud 12 AsaUATY AUEUSNITANS AT
asuiny 14 AsaUASY AUSUINITANSISNEUYAITIAY
14 AseuAt AuduiMsasIsguaivatsidla 12
ATauAsY warauduInsasisagulanainies 13
ATBUATY LaTANLEDNNAUAIDE IR IULN T ARLD
(inclusion criteria) fsil (1) \JuauBnasounsail
quadgsengdundn ) Wumandesvideneiiussg
9An1z Flong 20 Yudysal wierluienifiongsiniy
20 ¥ yihmsausalagyousiengvue) (3) dkaseny
agflunsquasention 1 au (4) fgeengiioglunisgua
i Barthel ADL index faus 5 Azuuuduly (3deld
wuuUsuidiu Barthel ADL index fiiannTnganitu
nemandauLfanszdaessyiudnsiiedgeny
NTUWINNE NTENTIET1T0UEY T109U 10 To Trsuuidiy
20 azuuw) (5) anusiudouardunidnsiulasanis
e way (6) annsagrunilidesenuazileuld uay
\naain1sAneen (exclusion criteria) Ao lua1u19n
$n5ideldauduaavierenousioonainnide

flideya: duiBeqainm Tivannisdu
Y04701A (saturated data) laglvideyadnuiu 10 918
MNISLEDNLUULANIZIAIZA4 (purposive Sampling)
nnquiied19luITERUTIIANaIIAAUTIUTIY
ToyaifoidauTmnanaiadunds aunusidad

v
v a

(inclusion criteria) fsil (1) 1uauBnAsoUATINRUA
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<

geenguwdn (2) asuuungAnssunisguargsens

=>4

<

ografussAmmuuuUnAlvallusssuannuieuniige
waz (3) Wianusiudlsuazduddnulaseniside uas
\naugin13Anaen (exclusion criteria) Ao (1) Azul
woANIIUNTOUARENegRUvasATI g lusEAULn
waganiign (2) ldazainidrianlasanside

4 Y a = . . .
1IN laNAINNSANE (discontinuation
. . = o A vy & a
criteria) fio asounTifiliazainlalivayanieify
avaslasiulassniswazaeunliaiasla1siy
1ASINS

wiasdafildlun1side

\A3eiiodSBeUT U wuUADUI Mg ANT T
nsguagsegegruduesdsiunuuundlml (New
Normal) 983au1%nAsaunsa Usenausiy 2 d1u Ao
dudi 1 quaaumwﬁagaﬁﬂﬂ U5ENOUAIL LNA 81Y
seaufinw 11eld dnvagaseuadi wardwiuggeeny
Tuasounta wazduii 2 WUUADUINHUNGANTTUNITYLA
Aasorgegrandusdsiunuuunflvg (New Normal)
Yesau@nasouasy 1w 45 Jo 1uderniuia
vInranue A duinasawuuyseiiu (rating
scale) 5 sgou Inediinauinisutana (Srisaad, 2010)
79 4.50-5.00 yianufie szdUINTign 3.50-4.49 vaes
FEAULIN 2.50-3.49 vianeds seaulIunans 1.50-2.49

[V 7

U8 sEAules 1.00-1.49 nunede seAutauiign

1AT09H0 38 BIAUAWN A wuudunval
Adlasaasna (semi structure interview) wuadu 2
o & ° v o v & ° N Y &
ANWAE AD ADIUVANIIUIU 3 U8 sTuAD LAY T
AN UNSAUNTHOATIRNWAZAININTDIIIUIU 6 T LD
suludseiiunglideyassurenselvseazidonl

= oA = = S
LINEIN® LLa&'ﬁ/VﬁaLW@LT\]qzaﬂiu3’]ﬂa$L@ﬂﬂuu 9

[

N13ATIVEBUANNINYDILATDIENDITY

4 AN av . a - [ YR
LATDINDVETIUINEU E»J'F\]EJWWH']LLUU?]E]UUWN
woRnssunIsguaaergesnduesdsinuuuUnilng
(New Normal) YDIFUNTNATOUATY U1ANLUUEDUD Y




mMsUfoRAsAUguANEiusane Fudele fu
demn uarsuindyauvesiaseigluniangiusen
(Sukadisai, 2014) WnUsutemaulidonndosiu
nsguaRaeekuuUnFlual (New Normal) 21An13
MUTWITTUN TS 2 nduthluaTindeuanunse
Gaiflon (content validity) Tnegnssnnndisiuau 3
vitu leun fifeavasunisgualigiony fideavey
funsive wazdBermgfunsmeruiansoun
WAz WA tiniaennRe sy TRMAL Y
Sawuvaauay 1gns 10C (Srisaad, 2010) Avun
sefunsTazuuudaus 1 9 -1 inaeinnsiansan
arudissasedailemlEldfus 0.5 TulU wuudeua
HleAuinnudenndosszning 0.66-1.00 uaz
avadeuAudeiiy (reliability) Wnemaaedld (try out)
Tunquiszanafertuiiladlyngudiedis 30 au
wazmArnudeiulaglditduussanineanives
ATOUUNA (Cronbach’s Alpha Coefficient) laan
Au@etiuingy 0.97

in3aedlodTeiBeaainin uuudunivalis
1A59a$19 (semi structure interview) @3%’8156%?&%‘14
AIUNTBULLIARNISALaNEIegeg 1T ueIATIN 1
wuudunwallfenansdivsnunsadugiinnudeny
MUITLAUNN WAEMTAANATILIU 3 YU ATIFFBY
aruiissnsadaien mnumnganlunslnm
AuAsaumaUszdiuiion Aouthunuuliuas
naasdldfuaudnaseuaiilalyglvdoyanoui
wUFutgsdnadanouldase

nsiusausIudoya

MyIelUTnm JIdevimidsdeveaygyn
A E1U38NTITINY VATV AL WY NNANUATUAS
AUANDURARMDUITZAUNY LA INUNULAUTIUTIN
Toyasmiuauduinsassuguiidunguiegng
MniuiTowteudtieide (hanwmenuna) Tnetias
Fwazdun IRAuTIuTIdeya WWalendlifyaeide
Rndaunisiiusiusindeya didewasdiieidolny

naused1e anlunismuduneuneseuld wagld

NAUAI9E19NBULUUADUNN INTUUATITABUADY
gnaesauysal wavilyliaszving

NNFARLRIAMUNIN {ITETIWIU 5 AL (813158)
Funeiuszaunsalfunsiivioyaifodenunin
wagldsiudumieuanunseudusuiisuisniiide
WBemunm melANSAUTIUTIToNaRAZNIT AT
ToyangsaziBoanutunouveIn1sIdoidanmain
Anwwagdndounisliuszinudanulunisdunival
Pifeinsanesetuiinides aynandudinuazgunsal
#ng 1 indou widsuanuifnuide lnedszauanu
fuguduInIsansnTigY LiloAwazaIn wazyae
thmdlAdlufununutoyaldietusasdadon
Fliteyanunuantafiiivue msfusunuteya
BuanaisduiusamiugliteyaiieliAnauly
il veeugndunuaitoya niouaufinmy n1s
Woedsliifeinadanafununadeya 338 T
(1) NMIduNIWAlLUULAIEAN (in-depth interviews)
(2) nsdanauuuluddiusiu (non-participative
observation) uaz (3) Mstuiinnaau (field notes)
mntusmsseudeyalagliEmsrmaaounuuand
(triangulation method) ﬁauﬁﬁayjaw?mswﬁ
(Chantavanit, 2013) lawA (1) N3R5 UALLET
Mudeya (data triangulation) (2) MINTINEBUANLLN
MURITL (investigator triangulation) kg (3) N13MTI
qoUaNLEIA1WITTIUTINT YA (methodological

triangulation)

nsIvineanSngaiaagng n1sAnwAssiiiu
N3 LaETUTEIRSEsTIITeluNY WY Inendy
NYIWNAUTUIIYIUT A9van Lavs1iavsesssu 1/2564

Va v a o L3

{AdeRvtndandlastuasinguszasd Bnaiiudeya
wazUseloviiiingusegnaaylaiu Wdasylunsmey
laitadfy vanidesiiaglimnzdnlusuiundutesdn
fmselsesaziiionls Yaueteyaisoiduniwsu
waglfunnanndlunissnsdede naudeg1sanunsa
gAnuTuilelalaglidoudunananazarligayde
Ustlowila 4 sidu doyarzgniivliifuminduuas
gnvianeanelu 1 U uduaiafunising
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ananldlunisiiaszvidoya

Mol Insiziteyalaglusunsy
°o = aa Y aa a a L4
d1593Uneada 1datifweussene Tog (1) A1
Foyaduyana INeN1THINKIIALE (frequency)
A5aEaY (percentage) wax (2) IATIERTTAUNGANTIY
nsguaggiongedrnduodsiuuuuundlug (New
Normal) lngvneagde (mean) uagardiuileuy
U1m351U (Standard Deviation)

MWeaunIn 1dnladayainnnis

19 '3

dunwaliluuiangdn (in-depth interviews) Y/l

v |

Tayaudarsng {Ivglaunundunivaliinnennuiuy

fsaA (verbatim) wazldveauudlidiaidunisiving

£ vy

avstlrdeya wdlshdeyaungdunounisiesed
@aiilom (content analysis) lun1sfumdeagiiiie
nauAInLIe laeldn1siau (interpretation) 970
Fogafiannsnifvsusuld sufedayaannisan
Uuiinuaznisdaunauuuldfdiusin Wunisiiaa

WUUUSSEERasUIEANNduTUS Y0 URYA

e

lunrsasretoasu (drawing themes) &3

@

o
Iggruviardlatuteyaiomeluusiaznduioya
il (coding) martusanAdeudasuidushdeden 4
wieuszyduuglvideyadifldaunuiviediosung
Tuudagnga 9ndugrunumundaziadodesdn
afudiefigaiinfifeaireifedestiuldgniomss
fuanuiduaswesteyaiildsuanglidoyauazii
vhtedesiigndeunasuiuidendn edouagy
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dudedunuidosu Suunduyn 9 vesnumne
vosanmniIsalwazYadeurisarudnialunisgua
dgvorgegrandussdsinuuuunla (New Normal)
yosandnaseunluruvuiiuuvadinufoRauses
tnfinwmenuia Mntugununuteyaveusazde
Funuidosuimuanuuuuidon efigaidedu
nuboswiuiiidedouasuunsduunidurs q dudu
Teunuiigniosnsaiuteyasisiildsuanglideya
wanhteAunuluaseteazuidegude lnstideny
WUNMANLLVED LAY/ VTOANULANANYRIAUTN
AsBUATIURALTIE udIMIAT e TEIeS U

v @

UNUSLNDRBUAININNNTITY

NAN15ILBeUTUIN
daui 1 dayadiuynnavanguilgi

wunguiegsdulngilumandgs Andu
Sowaz 65.40 01goelugae 40-59 U Anntiufeuas 53.80
sedumsdnulututszonfinu Andufosar 34.60
selsieglugas 5,001-10,000 vinAdeu Andusosay
37.20 \unsouniaufier Anduiesay 64.10 uawdl
Swudgeengluaseund 1 au Aadusesas 60.30




f1319 1

ugneAnaay (X) AIaudonUuNInggId (SD) uazsedunginssunisguaggearged1aiuesa sIusuung
lusi (New Normal) wesaudnaseunsiluguwuiituunasilnuiuisuvesindnyineuialagsau (n=78)

AU Aady (X) Ardrudeauy FEAU
1193311 (SD)
dAfuyAAa
1. A1UI19NY 4.14 0.50 1N
2. AUIAlA 4.10 0.64 10
3. AudIA 3.94 0.83 1A
4. PUINIYEY 4.22 0.67 170
334 4.10 0.66 uln
fiAvaly
1. nssadedenuitugu 4.36 0.53 10
2. AwwIndey 4.22 0.75 1N
334 4.29 0.64 uln
57U 4.16 0.66 11N

dauil 2 sziungAnssunsguaggeengegndu
aeATIuLUUUNflva (New Normal) wasaundn
asauafluguruiiduuwadinufiRauvasindne
ERTRRICEERH

1NA1519 1 WU NURIREelngANTIU
nsguagaseigegrnduesdsinnuuundlug (New
Normal) lagsiuegluszduuin (X=4.16 SD=0.66)
ilefinsandusiedu wuirdudislidedegega fe
Fulassadredsnuiiugiu ogluszduann (X=4.36
SD=0.53) 5048441 A suAnTyayrauagluseauuin
(X=4.22 SD=0.67) wazsudanndey aglusyiuun
(X=6.22 SD=0.75) uaelioeiian Ao sudsrsaglusesuann
(X=3.94 5D=0.83) Wefiansanuszifuiifidniadog s fiqe
LazAfignuesuiazaiu wudn (1) dulassains
depuiugny Uszifiuiifiandegsiian Ao viuuas
AsoUAuAligengldsudesdnuieduqauds
73g3nassli eglusedvanniian (X=4.65 SD=0.58)
dusziAuniianadoiiign Ao vitulazaseuaiadl
Hauases W it svSeymsvanuiianansalvimsatiuanyu

el

gualunsainfianudnduliaunsaguadgeyls o
Tuszauun (X=4.09 SD=1.08) (2) AuInieysyrad

Ussihuiifirwiuaian Ao vnulinnuiulauidasens

RURT)

Tumsqua eglfvsinauashsmiesdausiuiogluszdiu
10 (X=4.47 SD=0.68) drulsziiuiiiaedeniian
fio viudaeliifgeongyinfanssimamauniithy wu
Hanszassumewr/fedansotuniesulal ainuud
agvan agluseduiin (X=3.92 SD=1.19) (3) A1y
deuandon Usziiuiiiaadegeiign Ao viduuay
aseuafiInanmnsenlutulazseuinlviazen
anAemazaIn bidaiuvseuaiivseduarveosiay
Tusesfunn (X=4.41 SD=0.67) dhuuseiiuiifiaads

'
o

Aiign Ae YinuwazAseUATIEIIYINANNEZ RN

U w1

gnduiaUey 9 setheenie i adntln gnda Jodu

Y
Uszg iz Slun nsdnei fuladau Oudu egluseau
17N (X=4.03 SD=0.97) (4) frusnane Uszioiiieiade

a

gafign o vnianudndudeseanuentiu nuligs

q

e

ggaIuninINeudy vsentinnk1nAse aglu

q q
'
[ a

seuNIniign (X=4.74 SD=0.49) drulseifuiiiien
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ldedniian Ao vinuqualiigsengoendidaniely
thuethseshiawesgaosdUanias 5 Yu fuag 30-60
Wit videwindinldauaniwvesigeengogluseiu
Uunans (X=3.44 SD=1.18) (5) arulala Uszifiu
fflA1Ladegadign fie inuuenidumgHavesnides
ogtulugnsunsszuiavestsnfnidel falalsun
2019 sthstauiieai s iilafudgeenge ylusesiv
110 (X=4.49 SD=0.62) dr1uyseiuiifiraden
fign Ao yngfaeengaiuavsedinninaniudaaduls

9
£

Hasengldinatindnnisanuasen Wy Inmelanany
i Hourmendninile wanaaewien agluszduann
(X=3.84 SD=1.04) uaz (6) fudeau UsziAufisiaade
gefian fie yihuatuayuligeoriiuseglud iy
wnfigalutinisunsssuinvesdolaialalsun 2019
ogluszivannilan (X=4.56 SD=0.64) dnUszifiuiil
Fdesniian Ae vhudaasulirseuasi andvideriiou
vosygaonglviauddiuggeengniuudidaeing
inuneaulatnunsinnuvsenulzdassd agly
AU (X=3.63 SD=1.18)

NAN1IULTIAUNIN

dquin 1 Yayadiuyanavasllvidaya

v

dlidayasiuau 10 518 dlvadumnandgs
AnluSoray 90 Tongeelugie 40-59 U Anludeeay 50
seaumsAneluiulszandnewdnduiosas 70 seld
aglutas 5,001-10,000 vv/iiieu Anluiesaz 80
& o A a & v o o
uaseuniudes Anufesas 50 wasddmiudgieny
Tunseun$s 1 au Anidusesay 60

daufl 2 anmmsalnisguadgeangagtadusdsau
wuuun@lvsd (New Normal) vassuninasaunialy
yuyuduwnasilinufuifeuvestindnemeiuia

\dunsesuremanisaivienziiddadu
aglunisguadgeongegrndussdsiuwuuunilng
(New Normal) fausifinisunsszunplsafiniieliya
Tal5un 2019 (COVID-19) vesaundnaseunirduduy
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A lideyalaazvioununisufifivesmues 7 Usziiu

1. quasnameamunzguamiiiueg nui
flvidogadis 10 18 Wanuddyfunisquasnenie
THudaussmunnzguamiiduey 3 Useidu fe
(1) wiudnemnsimunzauiulsa 1172319018 wag
wisunfiduiu dlideyadulnglalldusuasunisia
915 Ssnadnomslimunzaniulsaiiggionady
g (7 919) wu e anuduladngs lvduluden
g9 wazn1Iz3IeNe tnswiuemsuantng saliddn
o Su @y muauuds whilusiudmanuan
Fnaansoaanduiingn naldisng q iileldesdne Tu
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UNANE D

mATeldunsitmuinaustuisenaraandsulwihdmsulssSoudednile Wudnnsssuvaraundany
NNA1eTa v3edenuiaa (Flywheel Energy Storage System--FESS) a1niinaussutgaIn1avuInluin 50 i
USunauau 18,500 gnunAnvnsioun? dlaseaiiavuin nd1e x 819 x g9 wiriu 108 x 137 x 40 wudlung 19
mamaﬂﬂﬂﬁuLﬂ?iauawwmt,ﬁaﬁmLﬁﬁﬁiuﬁm%umau vuknumandasaasesiilalnivuaigs
15 kVA ¥19usufussuvasaung sy wniess e lninozfeaneniugionanudaned 1,500 souseund wan
wSanulinlunsyivanvaeauasainweasiulsadeutsdlideusarlniiinss uaadu 220 lavi, 50 1§50
MIneassiiemauzautawmes i ldun 1 was 3 usal fanudaseu 1,450 waz 2,830 sousound
auady faaudisevainussdsliinaivyy s uiieundsnulninfndnldnssuuasaundsay
NANITNARBINUTN NMIALIMERT NIV LERA MG 790 seuseund Iisudeduunumsuaioaiidalwi
utuiinnugseu 1,550 soUsaUNT manisiIsuisumsuemeslniilduunn 3 ussi vhlnasestudelnii
wanlninnsruvazaundsnugean 1.2 Alatad Wevhanuswivdonuidmaslililuinauueine sl
Taewunn nu feasianuduemesaeiuAniiudesas 50 uasnsreaeniusuivluinavdmarnlng
AMEIAL 7.5 lWasedund nanmsidenudn iegnimnaiadunuimismseysngndaeulidinaely
Tsadeudsdlntheanldsneseiion 10,000 UM

ArdAgy: wasnuliin finauszuirgeinia lsasowdssln
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Abstract

This research is on ventilation fans to generate electricity for broiler houses using the principle of an
energy storage system from the Flywheel Energy Storage System--FESS. The tunnel ventilator operates
on a 50-inch rotor of which dimension 108 cm (W) x 137 cm (L) x 40 cm (H). It uses a motor to drive
a belt pulling the pulley to drive the wind generators. Generator power size 15 kVA is installed on
the shaft to work with energy from the flywheel. The generator belt is pulled at a constant speed of
1,500 rpm. It supplies electric power to an LED light load in the broiler with a voltage of 220V, 50Hz.
Experiment to find the right size of a motor on 1 and 3 HP with speeds of 1,450 and 2,830 rpm,
respectively. The research compared the speed of rotation from the pulling force of the shaft with
the electricity generated from the power wheel system. The results found that the wheel rotation
rate was 790 rpm, to drive generator motor on 3 HP wheel at 1,550 rpm, making the maximum power
at 1.2 kVA. While working with flywheels without fan blades, both electric motors sizes, it was found
that the motor speed was 50% different. When the belt was connected to the flywheel fan blade,
it resulted in a wind speed of 7.5 m/s. The research compared the electricity generated from the
power wheel system. The results show that when used to create a way to conserve electricity in the

chicken house, it can reduce the monthly cost of 10,000 baht.

Keywords: electrical energy, tunnel ventilator, chicken broiler house

4 &>
<> ;% g

UNun sguuln (chicken house) NNSULABUANAIUUILYD
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P=1V (4)

P = madlaiia (electric power)
V = ussnulni (voltage)
I = nszualadia (current)
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Abstract

This research aims (1) to analyze and design the application of matching companions by location-based
services via mobile devices, (2) to develop the application of matching companions by location-based
services via mobile devices, (3) to evaluate the satisfaction of passengers using the application of
matching companion by location-based services via mobile device. Method for conducting research
according to the System Development Life Cycle--SDLC, divided into five steps. The samples of this
research were 30 public car users, using the accidental sampling approach, who travelled via Soi
Pontisan Khlonghok-Future Park Rangsit, Khlonghok subdistrict, Klong Luang District, Pathumthani
province. The research instruments consisted of the application of matching companions by location-
based services via mobile and the evaluation form for experts and users using the application. The
results showed the following: (1) the structure of the application design showed that: the evaluation
of difficulty and ease of using the application has a score of 4.20, indicating that the application is
easy to use. (2) result development is a device that facilitates the matching of travel companions to
help reduce costs and waiting time for the bus. (3) the sample was satisfied with the application of

matching companion by location-based services via mobile device moderate level.

Keywords: application, smart Matching companion, Location-Based Services, mobile device
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miAdsiihiauenmstanadeeuuimEnuaeingssandlindinuanudounnuaseniindunviney
srufundanunuieunsmnesiiietioiingumgilunisouus 1o Water activity A1nd1 85% veq
dhaninvesuan Imﬂ%’qﬂmaﬁ%’qﬁmﬁﬂ Arduino load cell shahitdsdyaaus aieuieadadunsruiunis
w0 Tassadaveaaiosusznoudounsluatsivad vun 550 W BnLnosuuin 300 W Arduino load cell la3aq
PuANATITULATAUANgNVn f&inaude 4 ke/ads nsmaseuarlivaigniiutngfuuarldgamgd
5¥MI19 50-60 °C lAghuan1snagauIdnNIsHan 3 JULUY INNITNAGOUNUTT NMTATNLULSTINYR [iszey
nanlunsudn 5 hr/eds Sen1smnlasiaieseuuiandnuuasenindlfsvaznarluniswdn 3.5 hr/ass uas
nsmnluadeseuuimdsnuuaserfingsuiulsafwadliszornatlumsudn 3 hrass mseuvaianuen
fenlneinieseuwimdsnuiaefingsuiulsafwadlissornatlunismantiosiian ogslsiniuniosouu

Y =
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q q

o
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Abstract

This research presents the development of a solar dryer that combines solar heat energy with heat
energy from a heater to increase the drying temperature when the water activity value is less than
85% of the fish weight. By using an Arduino load cell weighing device, it sends an alarm signal when
the production process is complete. The structure of the machine consists of a 550 W solar panel,
a 300 W heater, an Arduino load cell, and a humidity and temperature controller. The capacity is
4 kg/time. The test will use sun-dried fish as raw material and employ temperatures between 50-60 °C
divided into three production testing methods. From the test, it was found that natural drying. The
production time is 5 hrs/time, drying by solar dryer takes 3.5 hrs/time and drying in a solar dryer
with a solar cell takes 3 hrs./ production time. In summary, drying sun-dried catfish with a solar dryer
combined with solar cells takes the least production time. However, solar dryers have the most

break-even point.

Keyword: solar power dryer, sun-dried fish, solar cells
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Note. From “Solar-energy drying systems: A review”,
by A. Sharma, C. R. Chen, and N. Vu Lan, 2009,
Renewable and Sustainable Energy Reviews,
13(6-7), 1185-1210. Copyright 2009 by Elsevier
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Tuveaaiosouuiwinly ndndusiuazeinianiely
wReseuwiiignmniasiu nansusarldsuaudon
molupdeseuuiavinliinlundnfusssneeanin
u,azzummmﬂﬁl‘mamﬂmiwwmm%faumuﬁﬁumﬁ
mﬂé’wua’wwmLﬂ'%laaauLLﬁqﬁwmmﬁ'ﬂuwhumagmmﬂ
ponuvdsnazsuinslugeniauindey Taevily
\3pseuuisiannsoeunisinuionalianls adias

Uszuna 5-10 kg fananslunin 2

F019 WM HDDN

/nnjinmﬂﬁ
iy A

s Tans

FunamdniEt

THUUADUNTA

A 2 iedpseuuisnuulauildnsivaieuves ennie
ANUTITUYA

Note. From “Experimental studies on hemi cylindrical
walk-in type solar tunnel dryer for grape drying”,
by N. S. Rathore, and N. L. Panwar, 2010, Applied
Energy, 87(8), 2764-2767. Copyright by Elsevier

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

o A
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2. w3oseuwiauulnuiildnsinadoueinia
ANUTIIUYIA (natural circulation solar dome dryer)
(Rathore et. al, 2010) p3aseunisiiidnuwasdu
iFounszan (gsreenhouse) nasAlAsATIINaNTA
fe wanaRnuisla auvuiitewdaliennidesn uag
Fudnenniu fudteadeliernedn meluiiduaa
TRIRE]

Fousadenldiadoseuntuuunsdesnse
vilviormalvadeunelugléfniwuudu desenis
TunisuUssunandoms insasisdssnnnaliiuag
lodns

waswad

Aot lwaNsIwaaIUIURANY ) 1wad 1N
#e29950AY agluunafedu ileflazviiliannsa
nanuarsrenszualinlduintu Tng Wi dilsdudu
Tirnszuanss (DC) (Toawjan, Somtai, Jadrapong
& Naroyee, 2016). wiiaveslgarsiwadil 3 LUy
wan ¢ laun

1. unslganswaduialulunsadalad
(Monocrystalline Silicon Solar Cells) iWuunsloaniiwas
ginfivunanudndaneudaies (mono-Si) wis
U197in38n11 single crystalline (single-Si) lu@amnau
asnoudl azthundmdundudnd daansdunin 3

2. uslgaiswaasinlnansanalal
(Polycrystalline Silicon Solar Cells) unilsasiwaa
yilalwansadalay WDuwnddsaswadediousn fivian
nuEndaneu Tnevhlu Bondn Indasadalad
(Polycrystalline, p-Si) wiusnSafiSenin tad-a3asa
lau (Multi-crystalline, mc-Si) aauanslunn 4

3. unalwaswadviiaflauuns (thin film solar
cells) wdnnstnevhluvesnsndnlvanswadainiiay
UM (Thin Film Solar Cell--TFSC) Ao n15U1L8181S
Fanusauvamdsnuainuaadunssualnfitunau
Duflduuns q deutumans q sy Sadenlvandwed
ylaiiin Aduuns wde thin itm dauanslunn 5




AN 3 wanauNslanswadluluasasatay

AN 4 Lanausleanswaalnansanatay

AN 5 Langwkalganswaavlafanuig

fatuFaderliundsaniwadvinlndedanalat
wsziuszansamlunisldanuluiigumgigsinid
sinlulunsadalayl uazdsaganindlerSeuiiey
Aululumsadaladl

damas PTC

wResvhATaEeu PTC dnszneurhartou
w31 PTC LLaz%uﬁnanﬁLﬁau UTENOUAIY WK
wiangudaned wruauwnuad uiugnin Asuogiiiley
Fuder Fudrwenuiou PTC aAjuagliflond fnifa

a

dianinsadiau uagdaenlnimatadin nsungamal

a a

ANUSBU N1SNTLANYAINUSTDUNANUTLANTNINAS

Y
a A

Jaonny 1A389ANNSauUsELAN PTC d9U0f Ao
Tyunvunadn JUsEaNSAINNISaNEMANNSDUES

Y

= ) A oA a a 1%
LLazwuﬂuﬂmaﬂwmzwiﬂmﬂ‘L!ﬂE]‘Ui%ﬁVlﬁﬂ’]Wﬂ’m

ANUUaDAfETINTAAIURANAINVDINAANNE AN
(TJ)-Temp, 2014) faanslunin 6

aRSaa AD U TIANLNT0LLUAT ALSING 150
= I [ v o (Y]
usams Wudaramelwile wngdwiunimeaeu
AMaANUANIINAYBY FUU (mechanical properties
of parts) Wan wadgnirluldlugnaivnssumain
PANYUTLLAN bOA N15TIUINUN A1SNAFBULSINA
YITUINU NISNAADUANULTILTIVDITUINU

InanwaalUUaELATULINA (Strain Gauge load
cell) nannsvaslvanwadusennin Ao ol
° = . al' & o
11NFENANUATEA (strain) SLURSUTUAIUAIUNIU
b ludndiu InensaiunsanuIngeyin Unfnad
1nagldinadn AuLAIEn 4 A2 (wheatstone bridge
circuit) TUN1sIALALLNARIATUNUINIFIE L WBUADLIN
prafuialdnuanssinseyinnudd vesduliiiay
I = =% [ I U
Wussnavsousesdsdyeruoonuidulsiului
(Tagimnok, 2020)

\denld Load cell Arduino 0-50 kg Julvan
WAALUUAMTUND TAUINUN-LIINA FaLAAIIUNIN 7

AN 6 Fomas PTC

AN 7 Load cell Arduino 0-50 kg

Note. From “Load cell arduino 0-50 kg¢”, by
howto-wp.com., 2020, retrieved from https://
bit.ly/3ucAyg8
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N1500NLUULAZWAIUN

PANNITNNUYDILATDIDULAINA I LE
19ngszuUlausawuLlsrUUMaiauiinann1sYinau
AaLAAILUNIN 8

N1528nkUUIASIES 19

1. ponuuvadiguiinluadosauwi aun
90x120x100 cm Lilese93UNITHAAYAMNUARLTEY
nSazlaifu 4 flansu uaveoniuuadsamulumsegu
pnszdutun 21 cm Tagagldgiudnslunisns load

A
v

=~ = AIATTZUY
w3suInghu R
(Wangnan) M S RWMRE

- sEAUAATLYD AN

-

cell LLangmuuLﬁuﬁuﬁ’LumsaUUm@;ﬂ (Kuanpradit,
Kunchornrat & Tavattana, 2013)

N150NWUUANAY Load Cell

1500NLUUANRS Load Cell 9zfinds load
cell 1190gUUFIWAN lagg1uved load cell el
13099 4 U9 19 ENEagIUUULET YigIuaneana
wazazunsslunistatuiinuaign (Borirak, 2018)
AaanslunIn 9 waz 10

AsRdRUUMINLAY NanAuIA
o Y A ‘ =
GRTRTERIGANEL] (Yananuantaen)

AN 8 lABzlATUNISRNUTB AT BB ULTINA ST ULEIRTInE

AN 9 anWAZAI5I19 Load Cell

FEUNG

Load cell{ 4 #7 )

AN 10 2 nlagsIunsinneniglug

o A

UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565 |

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

a1 load cell




N152BNLUUANAITALABS NISUIAINUTDUN LY LY
AOULINGULAIRTINE

Q = mcAT (1)

We Q= wasnuauseou (kJ)

m

1IvetINAlugau (kg)
AANHYANTOUVDIRINA (1k)/kg.K)
AT = gyugiinfeanis (K)

C

MUIRVBIDINALUGDUIUIN 90x120x100 cm 11

UIumsvesgeu = 0.9x1.2x1

=1.08 m’
MU INAlUG DY
AUAUILUUTOIDINIALAUVIAY 1.2 kg/m’ agla
U3unsg

=1.08x1.2

= 1.296 kg

MNANUANUToUNYUNN 60°C lag gaunliiSuau
Ao 50°C lnewUaanuigasd wawsaidumiiowmaiy

1.296 x 1 x (333.15-323.15)

12.96 kJ
dinarudeuniely 1 und
= (12.96 x 10°)/60
=216 W

VY o

aglamae Wfvesdames 216 W

fatiu Aaslndnvesdeames 216 W danly
FALWBIVUIN 150 W 24 V 10 A (713U 2 #) i
300 W N59UNAaNNTE18AINSOU ANRILUATD

ASANUIUNAI N SIUA T UK lwaS wad

NHIUTIUATINLA A1UIULAENITUN
NITUFAVDIYN control hASYR Load

p =V (2)
dlo P = Addslud (w)

V = Ausasulnda (v)
I = nszwalndn (A)

Tne 9n Control waw 4m Load i il
- gUnsalmuAuANTL 2 A, 24 V, 48 W
- gunsalmuANuNl 2 A, 24V, 48 W
- FamainIauinaunIzINeAINToU 2 M
10.4 A, 24V, 249.6 W
- ﬁmau@mmm%u 2@ 0.08A 24V, 1.92W
- Arduino LoadCell 0.04 A, 5V, 0.2 W

ﬁqﬁuﬁﬂﬁﬁé’qiw%mmm control Layyn
Load s3ufiuagla

= 48+48+249.6+1.92+0.2

=347.72 W

Adslnisutanunildae 347.72 W uasd
asiitensldaudi 25% Feazilmdsluiin sau 434.65
W 3adenlumuunn 275 W S1uau 2 wie S5l
T390 550 W Saifisanesianinudosnisily

ANSATUIUNIVUINYIS DS

ANUIUINYUIANNFI T 1 VBIBNS B WU
MPPT--Maximum Power Point Tracking Lﬁ’e‘]ﬂ’mﬂu
seaunsnuliinnaneglilvan

P_charger > 1.25 x Pvs x N_Pv_max (3)

Wi P_charger = Aaslfin ilesanvdngsaees
<550 W

Pvs = Aasbnilnsinvesinsleans wad (W)
N_Pv_Max = 91uuunilgarswaaaiunsose
Wnsguulaasan (W)
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Tngagiinnaalwilnvd1ve w1598 AUN
IMNuElganswaa

= 1.25 x Pvs x N_Pv_max
=1.25x275x%x2

=687.5W

1A8FIT15 2905 THTIAU 24 V WaTNTLLE

251
P
I -
v
687.5
Y1
= 28.65 A

FITUNTLHAVDITIS DS WINAU 28.65 A 9
WBonliw1saaesuunn 24 V, 30 A

ANSNAFIULATNANITNAFDU
1. NSNAFBUNIINTEAAMUSUNMeTULATDIDUWIAY

NAFaUNIINIEAINEANToUNeluLATalAY
Tagamaiinngluiaios 913U 4 funt liemAade
Y839unHN8lY FI91519 1 uag 2

M1319 1
msnsrarenusoulunTeseuwiaigamyil 50°C

nan (ui) 1 2 3 4
qungiisedn (0 426 444 472 50
gumpiiide ((C) 3848 4048 424 4516

ArmuAaLAden  10.7 9.6 11.3 10.7
(%)

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

)

UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565

19719 2

a

n19052978A1U5 0K WA DI ULNIIoAT 60°C

9 v

[Seloke! 1 2 3 q 5 6 7
(u19)

a&mmu 48.3 51.5 55 56.4 57.1 595 60.4
f9A (°C)

gamgll 425 444 484 48 51 524 549
288 (°C)

Al 134 158 135 173 11.7 133 98
AMUAAA

LD (%)

M19149 3
NOFOUNITTIIMUALAE AT UN T INIUYDITEUY

4 =
N
s \3eets  Load AR SEUULEeS
sy cell  aamAdeu  ududeu
(ke) (kg) (%)
1 q 4.4 9.09 on
Inuin
u} “ 4.1 4.4 6.82 on
nousu
3 4.5 4.8 6.25 on
1 2.8 3.1 9.68 on
Urnin
o 3 3.3 9.09 on
NeIDU
3 3.2 3.4 5.88 on

NAIIN 1 WAE 2 NIINAFBUNITNTEANY
awfounieluaies wudn fgamgll 50°C die
ANuAAIALAREY 10.7% Wazilgungil 60°C A1
ANNARIALARDY 9.8%

2. NSNAFBUNISVIUIVUNBALTSUULI LRDU

NINAFBUNITIUMINTBS Load Cell 1y
AULATOITIUINTFIU AIUNITVNUVBITEUUUILADY
FalusunsulamulnuiisulAssan water activity lng

2w 3UdYQIUN Load Cell ipuuntinanasaunsan
YSusald asflidssidaiouiiloiasadunssuiunisau




2191379 3 1 dunsmaaeunisdainiinues
Load Cell iilsufuiniosdanasgiu Tnedaimin
Uannnousuuazvdsey fainnunainindouiady
7.38% (fouay) 8.21 % (NH19U) UaLIEUULALILT
deulenszuiuniseuiaedu awnsndedoygia
Foaudufouldnufieanuuy iednuiinuaogi
Jogay 70

3. nagaunINUatnnlagIssssuvIa

nsnaaeunInUainnlaeddsssuenfioe
Humsmawuudnlu uasvieaeuiien water activity
Tugs 70-85% Taeduandisuainiiudnuan
wamslunw 11

1NM1S19 4 AISNAFBUAIYNITAINLUUY
5I5UVIA LaeNAFOUIUNIAT water activity 70% g
Toszagnalunisuan 4.5 hr aawandlunin 12

4. neFaUNNUAIANINELAT I UITRNE W UMAIR NG

N1INAABULLT UNISNAABULATOIDULITS
NI UkAIng wuuldiiaudauaindames e

wAAIlUNW 13 way 14

A 11 andannlagdssTsuYs

M1319 4
N1INAFOUNINYAINAUUYSTINTIA WminneaumnIn
uaAUszaI0d 4 ke §3297175387 09:00-14:004.

Jud 3
(Wwntln
fiaunn 4 kg)

'5;u17i 2
(duitn
faunn 4.1 kg)

P |
1281 Jun 1
(Wwtdn
AaunIn 4 kg)

Uwiln - Water dwidn Water  dwitin - Water

(kg)  activity  (kg) activity (kg)  activity
(%) (%) (%)
9:00 [ 100 4.1 100 4 100

10:00 3.6 90 3.7 93 3.6 90

11:00 3.19 79.8 3.29 82.3 3.2 80

12:00 3.17 79.3 3.28 82 3.08 T

13:00 3.16 79 3.04 76 2.85 71.3

14:00 2.82 70.5 2.69 67 - -

aa P’
thwiin (ke) ABNTAMNUUVUSITTUYIR

e

Ed
—e— ndsil 1
13
1 —a— piiii 2
—a— afiila

09.00 10.00 11.00 12.00 13.00 14.00
va(hr)

A 12 Wisuiigussegalun1sainUainniuy
5ITUYR

AN 13 LATDIDULAINAITUREIDNTINE

S e Vol. 16 No. 1 January-April 2022

Science and Technology



A 14 andannlaglAIeIa UL

M1919 5
msaaaunINUamnlaginseseuuis ivtnneunin
unnUseunnd 4 kg 1549146387 09:00-12:304.

P |
1381 Ui 1
(Whutdn
fiauan 4 kg)

Fuil 2
(WUt
fiaunn 4.1 kg)

Jud 3
(Uwntn
faunIn 4 kg)

i Water Yt Water dwtih Water
(ke) activity (ke) actvity (kg)  activity
(%) (%) (%)
9:00 q 100 4.1 100 q 100

10:00 3.6 90 3.85 94 3.6 90
11:00 3.2 80 3.4 85 3.2 80
12:00 2.96 74 3.24 81 3.12 78

12:30 2.8 70 2.85 71.3 2.85 713

PNNANINAFUIUAITIS 5 WU N1SNAERU
anUatanlagiedeaouuindsnuLaseing e
water activity 70 % l¥sgezinailunisuan 3.5 hr
FauanalunIn 15

5. NAFRUANUAIANINELATEIUITRNE WU NG
saufulgansigad

nsnageuiiunisnadauLAiota ULt
NHIULEID17IRY wuuiinuseuandnnesvielu
mnﬁuqmmﬁLLaz%’ﬂmqmmﬁ’luﬂ'ﬁaULLﬁﬂﬁmﬁ'
fananlunIn 16 wag 17

NnuaNImMaaeulunIg 6 WU MIvaey
MNUaInNlALLATEIB ULINNAN LA IR LUl

)

| UM 16 aTUT 1 Uszdufion UnsIAL-UwIeU 2565

NIANTIVINTUATINE DA W Te
atuinermansuazinalulad

Anufouandanestislunsiiugumall fidn water
activity 70% Tdszoganlunisudn 3 hr asuansly
A 18

< ¥ g a *
LATRIDURVINAIIULEIDTNRAE

i (ke)

a4

5

2

¥

—e— AN 1

1 —=— afii 2
—&— afiit 3

09.00 10.00 11.00 12.00 1230

1aanthr)

a1 15 Wisuleusgezailunisainvaignlu
LATDIDULAINAINULAIDARNE

AN 16 LATBIDUBLAINSIUBEIDRgI A Ulas
waa

A 17 MnUanNlAgATBI UMW UL TR




M1919 6
nsnadeunInaignlnginiosauusionaasuuae
orng i ulvaIsiwas uminneueuysaal 4 ke
(U INI87 09:00-12:25 1

"J;ui'?'i 3
(Wwitin
fiounn 4.5 kg)

"J;uﬁ 2
(Wwtln
fiaunn 4.1 kg)

P |
1380 Jun 1
(Whwitdn
fAaunn 4 kg)

Wwmtin - Water  dwidn  Water  dwiin - Water

(kg)  activity (kg) activity (kg)  activity
(%) (%) (%)
9:00 a4 100 4.1 100 4.5 100

10:00 35 87.5 3.6 90 3.8 84.5

11:00 3.1 77.5 3.2 78 3.3 74

12:00 2.8 70 2.8 68.3 2.8 62

12:30 2.5 62.5 2.3 57 2.6 57

; S o GG
i (ke) IATBIBUNATHAS UL Ines AU TwAN LA

5

Y4
—— AN 1
—a— adiil 2

o
—h— A5 3

0
09.00 10.00 11.00
ra(hr)

112,00 12.30

A 18 Wisuisussegnalunisainuainnly
LASDIDULMINA I LA IRgSuAUIwa5 e d

AATIERAMUAUAINITAINY

AATIENANUANAINITAMUAIBNTTUITNS

AR 3 JUNUY
1. NIHINUUSTIUYIR
2. NSANFULASDIDULTINAIULAIDTINE

3. NIANNMULASBIBUBAINAITULEIDNNEG
saunuleaiswaa

NNNSAENYIUT Uanansian 60 u/kg Lile
wUsguidudannuanieasaviesg 150 vim/ke

IINHANITNAFBUAITIN 7 WU F3N15AN
WUUSTTUYIANISEEEIaAUULNEY 2.02 o du
FasmnsoiaIosuuuiandsnuuasefingsiuiu
Tandiwad Tszeznarunui 4.7 ey udlinanly
n1sHamiies 3 hr waskdndueiagein Usiaandu
azeadlazuNaIelUNTUNIY

dyunaninadauy
\A3D0URTINdsuLasefingszuulauda
wuudsyuuudaion 1Jun1svinausauiusening
NHIUAMUSBUINLEIDITINY NUNRINUANUSBY
ndamesiddindrnuanlvanswadsiusuumasdig
nszuaady 220 V Swihliesosauainsarhaulaly
ynan1izeInaLllifiuatonfing waslissuuidasiou
dendes Tneld Load Cell fameiniideluannniseu
dlmutuesagnlneAaifisuamimiindainn
ANINTFIUYDIUAIUARLFET A1 water activity la]
\Auderas 85 vosimin vhnsmadeuiissiuanuty
85% 80% 75% waz 70% lnemadeudstminuagnan
WABwAU 4.2 ke Wenadauudanuin szl
w&wudy 2.8 ke Tage1 Water activity fiuuzii
Uszanas 70% \iesoniidnvarmenenmusaiieuan
finnusiuam Wedudaudu Tuudansedavdeduas
iovanldunnvidednuauagliifinduan Wudnvae
AF0INIALINTFIUHER Ty Y
31NN13NAAUNIIAINUaINNLALIBEITUYA
Tdsreznarlunisndn 4.5 hr nsnnUaian lngiados
DULINA T ULaeYing Toszaziatluniswgn 3.5 hr
mndannlneieIesouuissmiulvardioad Wases
naluNIIWER 3 hr FaASIOULRINENULEIANE
swuiulwasiwas @1u1snanszaLanlunIsHanSL
n7111391Ua19nlae3ssssuIRn 2 hr wazns
anUaignlneledeseuuiandsamaiefing 30 min
LarnsMAgeUn ST mTnves Load Cell ilsufiu
iwestannsgiu Iﬂﬂ%ﬂﬁ:ﬂﬁﬁﬂﬂaﬂﬂﬂﬁauE]ULLaz‘Mﬁ’ﬁEJU
fidnpupatnndowade 7.38% (nauau) 8.21%
(Wdev) wazsvuudsadafeudionssuiumseuasa
AU aunsodedyanandsus aiteuldmaiioenuuy
doaniniinategiidesas 70
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M504 7
WyUgUNSINIENITHAR 3 JUMUY nsilnaniuay 4 kg/iieu (30 )

A15NAADY Ut 3TETIRY, Aunu Aunu STELIa

Wwhe/ifeu mwan/aTe  aunsal  dmgAuAdieu  MiliAfew  Aunu
(kg) (hr) (um) (um) (um) (1Ru)

1 ANSANNUUGTTUYR 83.6 4.5 3,640 7,200 5,340 2.02

2 M3MNlABLASIB UL 85 3.5 7,265 7,200 5,550 2.6

NI ULEID1TIRE

3 N15ANTABLASIB UL 84 3 18,715 7,200 5,400 4.7

NHIULEIDITIRETIUAY

lwanswad

< &
g ;%; g
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