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ASANYIUTEANSNTNVRIARDIULAT NI UAY
fan1sgugadia Aeromonas hydrophila was Vibrio spp.
STUDY OF THE EFFICACY OF CHLORINE AND FORMALIN ON

INHIBITION OF AEROMONAS HYDROPHILA AND VIBRIO SPP.
Piadd uaate! war 3077 MenAISIS

Thasanee Nonwachai' and Wipawee Yokkachatan®

*1 Auginaluladnainuasuaggravnssiinens uninedemaluladsivieaagissagil 60 v 3 a.ane
WBLBY (NFUVINY - UATENTIA ) .IUATY B.NTEUATASDESEN 2. WT2UATATBYSYN 13000

2 ApizmAlUlAgNTINYATLAYERAMNTTUINYAT WINedemAlulagsvuenagITsugil 60 vy 3 a.aneg
WBLBY (NFUVINY - UATENTIA ) A.IUATY B.NTPUATASEESEN 2. WT2UATATBYSYN 13000
*‘1718&“] E-mail #3UinreuUnAIY (Corresponding Author) tsnnonwachai@gmail.com

UNANED
nsfnuUsyavEnmussnasIulazlesindusensiudade Aeromonas hydrophila
wae Vibrio spp. 7 @1 EJ‘V\Tuﬁ: Tawn V. vulnificus, V. cholerae, V. parahaemolyticus,V. fluvialis, V.
aiginolyticus, V. mimicus Wag V. harveyi 1835015 Agar well diffusion ag Broth dilution Wu71

ARBIUTLAUAINULIUTY 65, 50 kazrl0 LU@%Leﬁuﬁmmmé’ué’:ﬂmiw%zylﬁuimau%a V. vulnificus, V.
cholerae wag V. aiginolyticus L#@ g ImaﬁmumLﬁumuauéﬂmad’mmmmﬁu 16.40+0.89,
12.20+0.84 wag 11.20+1.30 fadiuns sudsu Tuvnsfinedudusesuanududu 100, 50 wag 10
Wosiiug anansadudinsisyivinveade A hydrophila I¢Afanlnefivuadusingudnarsdmila
WINAU 97.80+1.92, 83.20+1.92 Ay 49.80+0.84 UadLlUAsAIUa1AU Wesinauariiusgans nwlumsiuds
nmssaivlnveateuuniiselainiiraeiu Tnenassusasesinduiisssumududulunisldiiesuds
ﬂ’]iLﬁ]%ﬁl_jLﬁUImJENL%@ A. hydrophila aeﬂjﬁ 122.07 4ag 6.25 ppm AINEINU Tuguveade Vibrio spp.
wud Aesinduaziivszaviamlunssudnisesaydulaventeuuadieldfininrasiu Tnsnassuuay
Wosunduflsziuanududulunislditesudinsasyiulnvende Vioro spp. 9E581319 30.52-122.07
W% 6.25-12.50 ppm mudsu feiluniausy EJﬂaﬂﬂmaaiuLLauwgimaﬁLumiaummaLLUﬂMLs&ﬂMmm
Usednsnngean mmm'ﬁmumwummmmwwwma%mvmmLﬁumumumvausumsnémwam 2
YARIY

o

AEN U AaesY, Wasunau, Aeromonas hydrophila, Vibrio spp.

ABSTRACT
Study of the efficacy of chlorine and formalin on Inhibition of Aeromonas hydrophila
and 7 strains of Vibrio spp. consist of V. vulnificus, V. cholerae, V. parahaemolyticus,V. fluvialis, V.
aiginolyticus, V. mimicus 48 V. harveyi by using Agar well diffusion and Broth dilution method.
The result revealed that chlorine that had the concentrations of 65, 50 and 10 percent had the

best result for inhibited growth of V. vulnificus, V. cholerae and V. aiginolyticus, diameter of clear
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zone was 16.40+0.89, 12.20+0.84 and 11.20+1.30 1.66+0.06 mm respectively. While formaline that
had the concentrations of 100, 50 and 10 percent had the best result for inhibited growth of A.
hydrophila, diameter of clear zone was 97.80+1.92, 83.20+1.92 and 49.80+0.84 mm respectively.

Formalin had more effective on Inhibition growth of bacterial than chlorine. Chlorine and Formalin
had the concentration for Inhibited growth of A. hydrophila at 122.07 and 6.25 ppm respectively.
As for Vibrio spp. The result shown that formalin had more effective for Inhibited growth of bacteria
than chlorine. Chlorine and formalin had the concentration for Inhibited growth of Vibrio spp.
between 30.52-122.07 and 6.25-12.50 ppm respectively. Therefore, the most effective application
of chlorine and formalin for Inhibited growth of bacteria, user should be considered to species of

bacteria and the appropriate concentration of both disinfectants.
Keywords: chlorine, formalin, Aeromonas hydrophila, Vibrio spp.

1. uni

nssndoiduinnsnisidylunisianisguamdeiiluanuilng fesdn il vievndu
Imaﬂl’ﬂﬂamuﬁwmLﬁymé’miﬁwﬁmmL?iawiamil,ﬁmisﬂqa Lﬁaqmﬂé’miﬁﬁwmumné\’aﬂgmﬁymagﬂifluﬁuﬁ
$1in FevilvidniAnaueSenguazdmalinudunlsavesdaianas nssdeludauiimneides
Fnithinldanseiiidenududusassrosnanfimnven Lﬁ'aﬁwmEJL%@Im%ﬂmwwuwﬁmwamﬁm JGE;
aedu uarrlesindu dewdugnsinde (disinfectants) Tdeaninldluniinmzios esansiangn m
Fodw uazilnuautilunssdenslsaludaiirlivarsyin wu Usan iWos Th¥a wasuuaiie [1-2)

Iiﬂam%mwﬂﬁgﬂ{fﬂLﬂuiiﬂ‘ﬁWUlﬁ@gjLﬁiJEﬂumiLW’]%LgENﬁmiﬁ”l Tneidouuniiiss Aeromonas
hydrophila \Juuuefieiiannsanuldimluumaniaa fiseaumsnwuadusnlulsandlvedevasd
w.m.2525 (3] TnednvaziluvesuuafiSesdaiifuuueiiGounsuauiizuiaduwis ansnsoasyoglés
Tuiifieendiauuarhifioondiou Fswuindinisegessdasylilusssuna Sadudonolhinlsanndoly
dfihiidasavia (4] Tsaflinanide A hydrophila DulsedifinelfiAnauidememaasugiauas
fhnuvesluveidsdasliomsanvionisidoswwuunaunaiy sxnuidouvailiSeiluunawiid
a139uNTIUTUIUge annguionilivafiade Wun anuedsavienisviaiuannisoudinis
\doudne Uinueendiauiin mﬂﬁmmiﬁﬁ@mmwmmmsammﬁdmmLLwaﬁLﬁmmﬂiﬁmﬂmam%a
awheiidesy Lifuewns alunseu finsandon inuauna Tecuay dundes Snsenideausiin
$11& 151 dhudenuaiiduana Vibrio WuwuaiBeiansenuldluuanindesnierhiiu fsusady
vieu WWadnties floun 0.5-1.5 lulasiuns Andunsuau lifades lifluauya indeuilddeunaniaaand
ﬁagﬁjmﬁué’u%aw%ﬂﬁwwﬁﬂ Fomniwuldmlulusssunid Weseulmsenrundunse uiaunsaadey
IFluewnsiid pH 9-10 mmaaﬁ%’%mag’luﬁmxL@M’%@ﬁﬂﬁﬁammﬁwﬁ’mlﬁmu 1-2 &Uni \Wouuaiie
@na Vibrio ffisreaunisaelsaludnsin laud v harveyi, V. parahemolyticus, V. alginolyticus, V.
vulnificus, V. fluvialis , V. mimicus wag V. cholerae 3snioliAnlsafidday 1wy lsafaneaIu (Acute
Hepatopancreatlc Necrosis Dlsease AHPND) T3At3aauas Iﬁﬂ‘m’n Ismiusloda (Wudu

Fafuntsnaassafideziinis@nviuszansanvesnaniu wavresundudeide A

hydrophila wa Vibrio spp. \ilewSeuiisuussansamussensnidiei 2 4da wasmsziumududui
wanzanlunissniFouuaiide suiilfidudeyalumsszgndldonasatfasimanamzdesdn il
Aeszavsnn fenudasndesednituaziuslnasely
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2. lPNESHATITUIVL NIV

Twsmsnziaesdniiiinsldnasiufuegranning WemdndeuuniisoualSadivili
dAalsaludnith 2550 wavame [6] Menuisransamlunsendouuaidevesnaeiuiinududu
wansafuludnsiedmniunsidesainsmeen wuihanududuresnasiusudud 50 ppm Aflaay
\ganednsuidade vibrio spp. fivudeuluimeiald 100 Wediduduardmuinnisldaasiule-
oonlud (chlorine dioxide) annsaldlunisauaudiunandle V. parahaemolyticus luthmziadilfides
Brine shrimp [7]

mamsinzdesdnfihdedldvesunauiiominideysanuaziiosineueniiintuses
doihusfimerumslivesinduiiemindeuuaiiFess wu nenures Ssened wasfan (8] :e9u
Flasunauiinnandudu 60, 80 uar 100 ppm @wnsasiide A hydrophila WEanelunan 6 $alus Tuvae
Ferududu 40 sy aunsasdeldnelunan 12 $Hluaviiaududy 20 sy aansosndols
melunan 24 $alus raeSuanadudu 0.1, 0.25 uaz 0.5 ppm laanansasindeldnigluna 24 dalus
drudefiuonantartheanunsaldnasiuiinnududu 2 ppm sndsldneluna 24 $alus druidei
wenIINUTEsTIITRRaesuTinIdLdy 2 ppm ldannsasnideldnneluan 24 $alus

3. 35n15998

mMswdpanuatiGe

Lﬁvau%al,wﬂﬁl,%'aaqa Vibrio wanua 7 wia léwd V. vulnificus, V. cholerae, V.
parahaemolyticus, V. fluvialis, V. aiginolyticus, V. mimicus ka& V. harveyi fI881%1S Lg N L"lﬂ? Q)
Thiosulphate citrate bile-salt sucrose agar (TCBS) LLazL?:ENL%EJLLUﬂﬁL%EJ A. hydrophila ﬁ’JEJEJWWﬁLEd;j‘EN
e Nutrient Agar (NA) staiflesfiudunan 7 Ju ilenseduidelitianuuduss mndudsaduemades
e Nutrient broth (NB) (e Vibrio ldinde 3 iesifudluems) Unfigaungd 37 ssmiwaidea Wunan
24 F7laa Lﬁlaﬂi‘uLLﬁ?ﬂ’lL%@m’]ﬂum%mLL‘U‘Uﬂ%UQMQWMQﬁ finugaseu 6,000 rpm 10 Wit 4 a3
wadea Mnumdniiiduemsidsuiossnudnihnznouveade A hydrophila 1iFeandaetinde
0.85 Wosifust @t Vibrio usazliniennsieuunde 3 wWedidud Ifegluzu Suspension Bacteria
nduthmsazansdioluiadganduias (D) fimusndu 540 wiluwas Wity 1.0 Feaed
Usinandewhiu 10° CFU/fiadans Aouhldlélunisnadeu
mMsideuensinde

wisuaaeTulildaududy 50 uaz 10 Wedidud lnetiansnasiu (InAassuauTudy
65 Wosiius) lanszaurasesisinn 76.9 uay 15.38 ndu thunavanegluthndu vsudsunaslidu 100
fiadans neuthluldlunisveans

wisuvesindulilaaududy 50 uay 10 Wesidud neldnssuennianieesuidu (3n
Wosuduarududy 40 Wesidud FuarfwinaAndu 100 wWesidud) Tdnszuannas 50 uay 10
fiadans Usudsumsliidu 100 fadansaetindu deululdlumsneass wisurlesunaulilgan
Wty 100 ppm Tnenasanswasingy (nesunduanududu 10 wWesidus) Usunm 0.1 Sadans Usu
Vsl 100 fadanstetindu reululdlunisvaass
MsAnuUszANSAYes AABTY LAz WesunAw danistudude A. hydrophila waz Vibrio spp. lag
25n135 Agar well diffusion

ymsinuUsEansnmuesnasiu uwazrlesinau senstiuduide A hydrophila uazide
Vibrio spp.ﬁizé’ummwﬁwﬁuqaqmmmﬁzjwL%@Lwiamﬁﬂlﬁm 65 way 100 Wasifuinuasu Lagaia
WUTUBN 2 SEAUAD 50 LAy 10 Wosidud asi'mau 5 41 Tngthdaiuiudidiunisandoud Juaslu
suspen5|on bacteria V070 A hydroph/lo wazLde Vibrio Spp- Lmau?jum U1 swab Iwmuummil,am
e Nutrient agar (NA) dm3uie A. hydrophila way 81msiasade NA fifiuinde 3 wWesdud dnsu
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L‘Ua Vibrio spp. mﬂuummum%wam swab L‘ﬁa A. hydrophila Wwag Vibrio spp. keazwinulang imﬂ
Uanenaonvenaiiinunissinido LLauLGm‘EJWJ’]L‘UE]ﬂaE]iu LLauWaimaummymummmmwmwumaﬁiﬂ,u
viqu viquay 20 lulasdng $1uau 5 91 wdwhnsUderigamnd 37 ssniwaidoa Wunan 24 Halus gu
walneNagUIaIEla (clear zone) Mfintusay q v TavuiadurugunaswesdIu Mesunaity
aduns
msAnwanududuiivunzauvesnasiu war Wesundu renisdudada A hydrophila waz Vibrio
spp. lagA5n13 Broth dilution
namszduanududuigauasnasiu uazwasundu sensfudsnmaigivlnves
L%a A. hydrophila wag Vibrio spp. (Minimum Inhibitory Concentration: MIC)
tpaesufiwdeulinnnududy 50 wWesidud (500,000 ppm) 11139319UU Two fold
dilution #1891v313841d8 Nutrient broth (NB) dwi¥ulde A. hydrophila waze1yaiasate NB i
e 3 Wedidus (@wsuidsade Vibrio spp.) Tu 96-well plate Wiaududuresnasiusous 250,000~
0.1 pprm ntuindouuniiide A hydrophila wae Vibrio spp. wazaiauSuna 50 lulasansadluly
96-well plate NAvY 31U 3 %1 mﬂﬁ?uﬁﬂﬂﬂuﬁqquﬁ 37 pamwaidua et 24 Halug
YanesundudiwIonlianududu 100 ppm 11130979wUU Two fold dilution dae
pnaiABTe NB dwiuidlo A hydrophila wazenmsidsado NB fifunde 3 Wosidud dwmiuidsade
Vibrio spp. lu 96-well plate Wiimududuremosinausaus 250,000-0.1 ppm ntudindewuaiice
A. hydrophila Wa Vibrio spp. Wsaswiiau3uin 50 lulasansaslulu 96-well plate NNa U 3 ‘gq
niuhlUdufigumgf 37 ssneaidva Wuna 24 Falus
dmuganismunuazutau positive control (ldifeuuaiseluemaisade) uas
negative control (fifisse1msidsaie) ieldiuisuiisufunauilioisndonneiu waswosundy
ndrmiTluiuiigungll 37 esmiwaidea Wuan 24 $alus wdaFeeuen MIC Tagananuguiiingu
Tumqunanes nuvasesiiliifnnnugurquusndeindusenududusaniiaunsasudniaaiyivia
voudouuniiels
namszRuarsidududiigavasvasnasiu wasnasundu senssinia A. hydrophila
wae Vibrio spp. (Minimum Bactericidal Concentration: MBC)
thaUiiknun1sainge leideain 96-well plate InmsnaaosAl MIC feuth Fadu
vqunanesiliansafumaiyivlaveuuaiils qunasesliiAanisjuresemadende) Tneld
mATANTT steak plate asuuaMNTLALLTD NA (@mduide A hydrophila) uagermsidsate TCBS
(ﬁm%’uﬁgaaqa Vibrio spp.) MﬂﬁuﬁwmmwL%@iﬂﬂuﬁqmmﬁ 37 psmnwaldua e 24 Falus
Mg UNaA MBC Imafm@miLﬁ]’%z:ylﬁuimeumLs'ﬁual,wﬂﬁl!%wmaa steak
NsAATIERdaYANISEDA
3Lﬂi’]%ﬁﬂ%’mLLGmG]"NsU@ﬂ‘U‘lJ’]ﬂLguﬂﬂuﬂugﬂaﬂﬂﬁﬂuaizwjﬂﬂL%E]LL‘UﬂﬁL%EJLLﬁ%EJ’]LLGiﬁS‘Uﬁﬂ
Ingld3a3ins1eAuuUsUTIU (Analysis of Variance) ANukNUNITNAABILUUEURADA (Completely
Randomized Design) uagiU3suiflsuauuandisvesdadesznitsngunisvnass tngld Duncan’s
New Multiple Range Test fiszfuasidosiu 95 iwesidusd melusunsudnsaguneada (9]
4. Wan133e
ARBDIUTLAUAIULIUTY 65, 50 kav10 L‘U@%L‘%uﬁmmaaé’uégamim%zyl,auimaw?}ja %
ulnificus, V. cholerae waz V. aiginolyticus laaan Tnsfivuraduiiugudnaisdiudilamiify
16.40+0.89, 12.20+0.84 uay 11.20+1.30 dadwns amuasiv lurariivosunausssuanududy 100, 50
uay 10 Wosifud aunsadudsnmsaiapivlavende A hydrophila IéATiaalneivuadushugudnang
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dauiilawiiu 97.80+1.92, 83.20+1.92 way 49.80+0.84 fladluns mudsu Wesunduszilusyansnmly
mstfufsmsisyivinvesdeuundiselainitnasiu lnerasiunasrefunauiissiuanududulunisld
LﬁaéTUé'?amsLﬁ]’%zy@uim‘uau%a A. hydrophila agjﬁ 122.07 wag 6.25 ppm AINAIAU Tudhuweade Vibrio
spp. WUt Mesanduasiussansanlunissudinsssyivlnvesdewuaiieldfiniinaeiu Inenaeiu
wazrodunduiisziuanududulumslidifiodudimsissaiulnveade Vibro spp. 98381 30.52-
122.07 waw 6.25-12.50 ppm AU diu (A15197 1-3)

A19199 1 UszANSAINU99AaTUTNaIEAUAMULTNTUA1IAURDNITIUTIN1TIAS YL AULATD 1LT0
A. hydrophila wa Vibrio spp. 1ae35n15 Agar well diffusion

v v ¢ & <.
AMUVUIY (UBSLYUR)

65 50 10
yilaanuadisey vndurugudnasdula @aduns)

A. hydrophila 12.60 + 1.14 2 10.40 + 0.55° 9.60 + 0.55°

V. parahaemolyticus 12.80 + 0.45° 11.00 + 0.71° 9.80 + 0.45°

V. harveyi 11.60 + 1.14 2 11.40 + 0.89° 7.60 + 0.55°

V. alginolyticus 12.40 + 1.14 ® 11.20 + 0.84° 11.20 + 1.30°

V. cholerae 10.40 + 0.55 ° 12.20 + 0.84° 9.00 + 0.71¢

V. fluvialis 11.80 + 0.84 2 11.60 + 0.89° 9.60 + 0.55°

V. mimicus 11.00 £ 0.71 ° 11.40 + 1.14° 9.40 + 0.89°

V. vulnificus 16.40 + 0.89 ° 11.40 + 0.55° 11.00 + 1.00°

nuBAg : FIgnINWISinguiwanaeiululuitey vianeds IanuwansegalidedAynisata

(P<0.05)

A519% 2 UseAnsninveanesunauiayseAuAULTUA S usan1ToUsINISIs AUl

A. hydrophila waz Vibrio spp. lag3sn1s Agar well diffusion

v v ¢ & <.
AMUVUIY (UBSLYUR)

100 50 10
yiladouuniide vuadurugudnatsdiula @adins)

A. hydrophila 978 +1.92° 83.20 + 1.92° 49.80 + 0.84°

V. parahaemolyticus 70.40 + 1.14° 57.2+192° 35.40 + 0.55¢

V. harveyi 80.00 + 0.71 ® 70.00 + 0.71° 34.40 + 1.14°

V. alginolyticus 77.40 + 1.14° 52.80 + 1.92° 39.20 + 1.30°

V. cholerae 61.00 + 1.00 @ 52.80 + 1.79° 38.00 + 1.58¢

V. fluvialis 70.80 + 0.84 @ 57.80 + 1.92° 30.80 + 0.84"¢

V. mimicus 63.40 + 0.89 2 51.80 + 1.30" 34.00 + 1.22

V. vulnificus 75.20 + 0.84 ° 54.20 + 0.84° 43.20 + 1.92"°

NUBWA : Mdnwsnwdanguikandeiulusiiuey vaneds danuusndegeiduddgmieaii

(P<0.05)

A15199 3 Uszdndnnvesnaniu warvesuidurenisdudenisiasaiulnueads A hydrophila

wag Vibrio spp. lagds Broth dilution

v v
AULVNVY (ppm)
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siindeuuniise ARDIY Wosunduy
MIC MBC MIC MBC
A. hydrophila 122.07 122.07 6.25 6.25
V. parahaemolyticus 61.04 61.04 6.25 6.25
V. harveyi 30.52 30.52 125 12,5
V. alginolyticus 30.52 30.52 125 125
V. cholerae 30.52 30.52 6.25 6.25
V. fluvialis 61.04 61.04 6.25 6.25
V. mimicus 122.07 122.07 6.25 6.25
V. vulnificus 122.07 122.07 6.25 6.25

5. afiUsENALAZUBLEUBLUZNNSTITY

MNNIANBIUTEANSA NV IAADTU LLazWas‘méuﬁiami%s“?qmm%zglﬁdm%a A. hydrophila
way Vibrio spp. 1ne33 Agar well diffusion wa¥ Broth dilution Han15ANWINUT ansifiuszansainly
mstfudade A. hydrophila wae Vibrio spp. I¢fTian 1éun vedindu sesawunldun aenadosiunisfine
gouian1gay [10] fidnwuszansnnesnasiu wazrlofindusienisdudade Vibrio spp. Amzides
waslusziuaudnsneiu wud vedunau Wssansamlunisdiudaide vibrio spp. léAninnassu

gaiitle e ansiedifieongilnslanizesnabgdunisivhliAalsn WWun uuafise TusTada
Fes1 uarlada Wudu ddaeuniudrensndense Disinfectants avldldfiuadiinusazldlunisaide
Yan gUnanl viewesdiowdeddiing @ atmzdnlngjoenidorsinnudufivgatodianiedoudayld

Tupnuiduduiiuugdidiu Antiseptics agldivaaidinla nisldendndedinudidglugnaimnssuns

1
N

\AesUan Fesnaeiunasrledinau feilugnsnideiteuldlunismindegaunidnelse lnsnneuinlily
nsadegunsal uarldlunaedemi druesinduinldlunsshdeiiivauagliva Tneflgmslunis
shuupfideannalnmssuiuTusaunasyhanedouuaiie [11]

0137 warmme [12] vhnnageuUssansnmussesinaudede Staphylococcus aureus
ATCC 25923 wudwlodunduanudadu 0.1 % aunsesdeldvuadinarlunisdudaide 2 4alus uas
WostnAuAIELL 05, 1, 3 way 5 % annsneideldnuaiinarlunsdusade 15 uni

S3enad uazfan (8] senuiesinauiaududy 60, 80uay 100 WiSL ansasinde A,
hydrophila léaelunans dalus Tuvasiannududu 40 Ay anunsasdeldnelune 12 $alua
wasfirnandudy 20 Sy anunsasdeldniglunan 24 dalus paeFumudiudu 0.1, 0.25 waz 0.5 i
fdy llawnsasndoldnielunan 24 $hlus daudefiuenandanisannsaldrassuiinududy 2 @
fdy dndeldnelunan 24 $alus drudefiuonannunaninsssumnasiuiirududy 2 Afsy T
annsasndeldnielunan 24 dalus

255001 wavAny [6] S1eauiUsEansamlumsandouuniidevenaeTuiinnudiuduunns
filuthnziadmiunmsdesane e nuhenudiduvesnasusuduil 50 ppm Adeuiieae
dmsufdaide Vibrio spp. fivuileuluimeiald 100 Wesiduduazdmuinnisldnasiula-senled
(Chlorine dioxide) amnsaldlunisaruauuiunante V. parahaemolyticus Tutimziaiiléides Brine
shrimp [7]

MnnsAneatasiuldn esunauiiussansamlunisedelsalddnitnassu uiluns
@JﬂL%aaﬂﬂsaim%szhL%@Iuﬁwﬁﬂmﬁaﬂ%aﬁumﬂﬂdﬁ/\laifméu deswnannsTdnesunduaunsaan
S¥AU pH LLauUimmaaﬂmaﬂumlm [13] wazshieslddmsunsidndeluslndamdousansiingg
11NN uaﬂmmﬂaaiummwmmﬂmﬂaﬂma muﬂﬂ,umﬂ%mmLsuamiﬂwmmamﬂsumﬂmmmﬂ‘a
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N ‘Uu@‘UENL“UE]LLUﬂ‘V]LiEJ LLauiuﬂUﬂ’NﬂJLsUﬁJ‘Uu‘UENEJWJ’]L”Ua LW?JFLWﬂ’ﬁ‘I‘UEﬂ"ZﬂL‘U@Lﬂﬂﬂiuﬁ%ﬁﬂﬁv\lﬁﬂﬁﬂ Tu
fﬂi‘V]']’Jﬁ]EJG]@‘lUﬂ’JilIﬂ’]SVlﬂﬁaUﬂiuaVlﬁﬂ’]‘WIUﬂﬂi%’JUﬂﬂﬂ?iLﬁ]ifULGYUIWUENLGU@LL‘UWVILiEJ‘U@\‘i?JWJ’]L‘U@‘U‘uWau
9 LLa3ﬂ’Ji‘ﬂ']ﬂ?ﬂ/lﬂﬁ@UUi%ﬁ‘V]ﬁﬂ']W“UaﬂEJ’]"JHL‘TJ@ﬂULLUﬂ‘WLiEJ‘V|ﬂaiiﬂFLUHm’Ju’]‘U‘UWEJ‘NLWZJLG]&IW’JEJ
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ABSTRACT

This research article aims to study the current state of care for the elderly and the elderly in bed
in Thailand. Both external and internal factors were studied in providing services from government
agencies for care of elderly people in bed. The study of the literature review consists of government
policies that support these services. Service indicators for the elderly from the Ministry of Public Health
concepts and theories related to management. Innovation and technology used in service reports of
relevant agencies, research articles, academic articles and various documents related to the service of the
elderly and the elderly in bed by using document research methods and data analysis and presented
descriptive data. The results showed that Services for the elderly and the elderly in bed in Thailand are
related to the current situation in providing services to the elderly and the elderly in bed in 6 aspects,
namely: 1. Elderly care policy 2.Economic and Budget 3. Social and Community 4. Technology to help the
elderly 5.Environment and 6. Legal aspects of caring for the elderly When taking the present condition of
all 6 aspects into consideration, it can be concluded that the important factors in the current condition of
the service for the elderly and bedridden patients will get good and effective results, consisting of 4 main
factors
1) Factors related to personnel both outside and inside the organization that take care of the elderly and
the bedridden elderly, such as care system managers, care giver, public health volunteers and public
health teams from government hospitals.

2) Budget for caring for the elderly and bedridden elderly receiving support from the National Health
Security Office (NHSO).

3) Service system link to 3 government organizations, including the National Health Security Office, local
government organizations and sub-district health promoting hospitals.

4) Tools and innovations that helps in services such as telemedicine or medical consultation systems

medical service robot.

Keywords: Elderly, Elderly Bedridden, Care System Manager, Elderly Caregiver, telemedicine, medical

service robot
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uni

o
o '

Uagtuduudgeenglulanifiengsisus 60 Yuluiidnduiiuannyu #30u2020 Tanaeiivszynsiiieny

]

60 Yaulusuau 1,050 duauvsedndudosay 13.5 vesUsvmnnsiionmun 3ndnsggeoneiiiutuegsdnauuay
AnInelud 2050 lanveusiaviivsemednuiu 103 Ussinaniiussansisieny 80 Yaululidndiuannninseay

4.10 vesszrnsuwardndiugaonefieneuniigaaainasiidndiuninnitdesar 10 vesseynsludn 23 Ussine

| v o A

unseel 2100 lanasiidndiuvesgasivnienguniignaininasiiusesay 7.83 d1uiu 128Useine dsluduinil

1109 Usyine mmwé’mahuéﬁﬁmq 80 Yiuluasiiiu 10 wWesidus ( World Population Prospects 2012)
Mnnsnsrgvesigioneyngdmenadan Tunive@eduduiuiddgegmniialulan S1umu 586 Ay
Tnelusuauiifudgeengnouasiifony 80 Bluluduu 70 &uau uasddusesasndonivglsuifasey
91U 189 AuAY fmﬂsﬁazﬂaﬁumanﬁmsawﬂiwwﬁﬂ”’uﬂizmﬂﬁﬁﬂamﬂmﬁj@aammn 10 Susuusnimngiiaie

vadlanludoyan1sem 1

m15797 1 Uszimanidnuiudgeenganniigalulan 10 ddu (undsdoya UN 2019)

AR Uszine K01 60 U | J1uuggeeny 80 Y
Fuly Fuly
(@ uaw) (@un)

1 u 250 27

2 Buiie 140 13

3 ansgansn 76 13

4 Flu 43 11

5 Fawde 33 6

6 Us1Fa 30 4

7 dulatiiwy 28 2

8 o3I 24 6

9 dma 18 5

10 K 18 4
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m15797 2 Usswanildnsdaeengunniiantulan 10 dusu ( unaslaya UN 2019)

aeU | Usema | 91uau U Jovay U Sovay Sovay
Usedns | dgeeny 60 | Uszwns | gawe1y 80 U | Usewns 80 | Usung 65
W Yuly 60U qu | Fuly T Fuld T Fuld
GRUGIN) (@) U (@)

1 u 126.5 43.4 34.3 11.4 9.0 28.4

2 3nna 60.5 18.0 29.8 4.5 7.5 23.3

3 Iﬂmma 10.2 3.0 29.4 0.7 6.7 22.8

4 unaun 5.5 1.6 29.0 0.3 5.6 22.6

5 n3% 10.4 3.0 28.8 0.8 7.5 22.3

6 wesdy | 83.8 24.0 28.6 5.9 7.0 21.7

7 lasiode | 4.1 1.2 28.3 0.2 5.7 213

8 Uani3ey 6.9 2.0 28.2 0.3 4.7 21.5

9 UBARN 0.4 0.1 28.1 0.0 4.9 213

10 |dladdle |21 0.6 21.7 0.1 55 20.7

' ¥

o = A a & o o ' g a oo
ndeyan1snd 2 WeAndudadiulszunsggeengseusznnsviamunil 10 Ussimanildnsdgeerggegalulan

' ' v

oA a i ! el'

wandliiuinfidndiuiedaengso Teduinntuuazdinngedlunivelsy DiflewssmadUuwintuiidndugdian

@9
o

Tulanuazeglunivede dmendeuiulul 2020 ifgeenenfeny 60 Taululudwau 73 Suaundernluios

q q
v

av 11 vesUszrnsinun dusuggeisiifiony 80 Tuluiswau 7.6 SuauvdeRnifuiesas 1vewszans
Havmalaeiauiu 6 ‘UizLMﬂﬁL%ﬂéﬁﬁﬂu@ﬂmqlﬁLLﬁ darlus Geway 21) lne (Goway 18), Hunuy (Savay 12)
1a@y (Sevay 11), dulatide (Sevay 10) wazillousn (Gouay 10) ( SITUATION OF THE THAI ELDERLY 2020)

Tudszmelnel 2563 Tdndrugfgeengiifosas 18.1 uazdagtumnlinsznsigeenguesussmelnels
Wituetesanga lngdnsaugaioganmadIuig §u1e 73 ausoimd 100 auukazludn 20 Y1t
Usprnsramenssmmslnniafnizanmanuisuiaauhlisuiutodnuas ovhauanas vasfisae
Uszrnsgeengaziiutuesnennds faeeneiill 60 Paulvazfuaiesosar 4 deluaziigeonyuaeiia 80 Tiu
luifsdusnaaieiosas 7 sot wavlull 2583andsiubutosar 31.4 Sufgeengfiasfistufouwiniaan
$1uu 120 &uawdu 205 Sueudausiasssmaiudinmalsvsnquadzeengfiunnimsiumuuiunes
Uszina suanimuanden iwswsha deuuazTausssunglutssmaeiivy dwlusuazaniade du fulsuienis
WALAMAMTINEGRIYVAN 3 F1u 1) Muaiaiin1snisdny 2) aunelduasiasuga uag 3) A1un1susng
QUAGUAN (NaUTNA AEATHE U1F3H1 29FgNs)

10 2559 Sguralnelaliinnuddyuassatiulumaguatigongiiinmefisis fanduintu uaznduin

WemenasglinisdanmsseuunisguakasUssdiugasegniuuuusunsiawegwiaiies lngsguialiaivanu
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sulszanalliundrinnundnuseiugunmuied (adas.) ﬁm%’uguazjmmm@'@qmqmjmﬁ wietduerldanglu ns
Faunismanaunmg vinsaiaaiugunmuastoatulsa vinmsiuyaussonmdnunsumsliungasengio
U FnlfearIIuleynUennasseninnIensans1suay S1nnunanUsesiuauamuiend (auay.) uag
sdnsunAsasduTiesdiusmAuduiunsliimneeseunquigengnguiitinneflaidudsamalneuaslsus

n1sgualagn1si Barthel ADL score anltusziliungugfaseny ( Mahonney & Barthel, 1965) Luuusziiiy

a o o w v

anuanInsalunsuiuRnaTasusedriuvesUae (Barthel ADL Index) wuadu 3 szdudail

&

Azuuy 0 - 4 Junquinifes : gihenquitfisnuaslidld Hewmienueslile

avwuu 5 - 11 Wunguiatu : frefiguanuiedldtng dremdenuedldvi

vy 12 JulU Wunquiindsey : feifisueddd Yiemdedduld

Y= =

lugfgonenas Barthel ADL Index < 11 azuuu e mneddtyfedgeenaiieglunneiisisaslasunisgua

@ U 3

v '
k% a =

REIMINZANLAYNTIINUNTIRSEUUNSQUaTTase M luuitudnTudesiyransivimthiilunisdansszuy

Wielsitfasengifnneisismwnaniwidedgsengiifinnegisis ansadhdsuinsasisaguldegannza
18u finmssruunsquassers ( LTC managen) fiaewdequaizeenyaananis (Care Giver) imsdagusd
nsguaggeengluniienusige Iiauiseuunmsuin gaua (Care giver) §iAN1352UU (Care Managenlngiviua
fanssu Ae

1) m3fanseafioduunnguigeorgmunneiieiis uazUsziiumnududusnuuing

2) NM3IAUINMIMUEUA LA FANTINEE Care giver UWag Care manager BENNBLHEN

MNsTUUNMSUIMsMAsERnanmaezinUstlenisonduigeeny fasoefifinniziieiis WagunIs
U3NIguAIN Frunsuimstug dmaliiigaunindindfduimmes aseuetiusrdiny donndostunuiseiaild
1A, WIS Yszaninsiay, ewsdnuIe, o1liuny uem, 193¢ adigay, $uim vusdns, 1009 1n511M)
mhsnuiuinveulunmsguagigeeny msduaiunsiisvuuiaietienisgua maBeuthuvesigeenglugumu ns

A5298UNN Nsguatelaldanaseunsn

naswazuITefiifieades

PESTEL Analysis Al nseunsandeuleuneildlunisuszdiuaninundounisusnteseddns lnawls
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Effects of photosynthetic bacteria on growth performance of

giant freshwater prawn (Macrobrachium rosenbergii) post larvae
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59AA18UBIGNA I 11N SINTIE Bed 18 mMsTad LS a3 UnanuuaTiS oduassvis1saewug i
TNUHUNIVIAABILUUEUAAeR (Completely Randomized Design; CRD) uuseaniu 3 ganisvaasd ¢
az 4 91 laun gan1sneaei 1 desiee misded1iiagy (YaAIUAN) YANITNAABIN 2 LHEBIR Y

& o & N s v % o &
a'ﬁ/i’]il,ﬂﬂa']ﬁﬂzﬂwﬁll Rhodopsuedomonas sp. LLﬁ%‘q@ﬂ’ﬁ‘Wﬂﬂa\‘i‘W 3 LaENW'JEJ'EJWM'WLMWEWL?QE‘UN?{M

[ % v v

Rhodobacer sphaeroides \de3gnisinunsiudusziian 4 dUavi wuin gndsdunsiuildessae

q q

gsidadisagunauiuiuaiiedunsziuas Rhodopsuedomonas sp. wae R. sphaeroides u

srEelanl 4 dUat dnsaiyiulafniiyanivay wanegeddediAyeads (P < 0.05) lnefs

AMUNTIUTLALINILOIMITHEN R. sphaeroides An15LA3QULAUIAAIUAINLEIILAYINTINITTOANUATIER

q

v
& o o

ToedAnue1) WINAU 1.39+0.02 lwURUAT kazdlsnsIN1sIaNRIEInAy 82.30+2.45 LWasigud et

e

a

A A o s v ¢ . o & a aa ¢ o S Y
LLUﬂV]LSEJﬁﬂLﬂ'ﬁWSMLLaQa’]EJWNﬁq R. SDhOQFOIdGS ALUULUANL EJ‘V]QJU?%IEJSUULLaSlIﬁﬂEJﬂ']‘WFLUﬂ"ISLaENQQ
Aungula

a

AdAey: wuaneduaseiuas Inslulefia feiiunsiu

ABSTRACT
The objectives of this study were evaluated effect of photosynthetic bacteria on growth
performance and survival rate of giant freshwater prawn fed commercial feed mixed with different
photosynthetic bacteria. Treatment was used a completely randomized design (CRD) with 3
treatments and 4 replications. The result indicated that growth rate of giant freshwater prawn fed

commercial feed mixed R. sphaeroides and Rhodopsuedomonas sp. for 4 weeks was better than

control group and significantly different from control (P<0.05). The length and survival rate of giant

freshwater prawn fed commercial feed mixed R. sphaeroides was highest at 1.39+0.02 centimeters
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and 82.30+2.45 percent respectively. Consequently, photosynthetic bacteria R. sphaeroides as
beneficial and potential feed for culturing of giant freshwater prawn.

Keywords: Photosynthetic Bacteria, Probiotic, Giant freshwater prawn
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The Improving Household Water Supply Quality by Community Participation at
Sri Kai Subdistrict, Warin Chamrap District. Ubon Ratchathani Province
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SITTHICHAI CHAIKHAN', SUPANEE JUNSIRI', RATCHAWUT KOTLAKOME?
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*ﬁagj/ E-mail sitthichai.c@ubu.ac.th
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ABSTRACT

This study was an academic service under the Rak Kaew project, Ubon Ratchathani
University. The fiscal Year 2020. This project aimed to water supply quality development for people
in the household of Village No. 4, Sri Kai Subdistrict, Warin Chamrap District, Ubon Ratchathani
province. There are 2 phases of the action development model with community participation,
which are 1) problem survey and target group selection phase (facing problems with the quality of
drinking water — consumption and 2) The development phase of installing a semi-finished water
purifier. The study revealed that the community had problems with the physical characteristics of
water (turbidity, dissolve solid, color, and odor). There are 20 model households with the process
of community engagement. The water purifier contains polypropylene, resin, and activated carbon.

In conclusion, the physical quality of water meets the standards of the Department of Health.

Keywords: Water supply quality, Water purifier, Water filter
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M990 2 Han1IRTRARMNAMAMNReUlHATaINTBI (N=20)

a1nu NLoY d (Pt-Co)  AuYu (NTU) vaeudsazaneii (mg/)  AUNTZATS (mg/L)
UINIZIUY 6.5-8.5 15 5 1,000 500
1 7.92 26.67 3.31 301.09 120.0
2 9.31 18.00 0.40 549.00 201.3
3 7.89 0.10 0.29 637.33 304.0
4 7.38 0.10 0.50 646.67 315.3
5 7.56 12.33 0.79 479.00 308.7
6 7.38 17.00 9.83 520.00 331.3
7 7.05 134.33 56.63 534.67 333.3
8 7.47 76.67 28.67 533.67 342.7
9 7.48 0.50 3.58 509.33 314.7
10 7.40 0.80 14.83 517.67 334.7
11 7.06 96.00 64.23 549.33 330.7
12 7.60 16.67 0.43 517.67 309.3
13 7.48 4.00 0.80 521.00 305.3
14 7.01 4.00 0.52 432.00 308.0
15 7.02 30.20 20.6 480.70 220.5
16 6.98 28.40 15.0 512.02 218.7
17 7.12 50.70 232 528.31 315.2
18 7.31 0.10 15.6 540.56 302.7
19 6.87 17.67 10.4 421.30 298.6
20 7.04 72.69 8.2 496.12 330.7

vewe): ND n1eia Not detect (A1asiduduiindinuanunsalunisnsiainveaasesilonaaau)

M19199 3 HANINTIIFANILAMNAINNMEILGTBINTOIN (N=20)
Aoy d (Pt-Co) anugu (NTU) vaswdsazaeu (mg/)  AUN5ZANN (me/l)

a3 6.5-8.5 15 5 1,000 500
1 6.80 6.00 2.30 ND 112.0
2 6.77 6.00 0.27 ND 176.7
3 7.31 ND 0.19 ND 292.7
4 7.22 ND 0.25 ND 2933
5 7.33 a.67 0.25 ND 290.7
6 7.26 5.67 0.74 ND 298.7
7 7.29 4.33 0.41 ND 270.7
8 7.22 4.67 4.70 ND 312.0
9 7.32 ND 0.47 ND 301.3
10 7.22 ND 0.42 ND 292.7
11 6.92 a.67 3.57 ND 290.0
12 7.16 5.33 0.32 ND 283.3
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19U NLo%Y d (Pt-Co)  AuYu (NTU) vaeudsazanei (mg/)  AUNTZATS (mg/L)
UINTFIUY 6.5-8.5 15 5 1,000 500
13 7.52 3.67 0.37 ND 282.7
14 7.23 3.33 0.24 ND 294.7
15 6.98 8.21 3.27 ND 279.8
16 7.01 10.15 2.64 ND 205.4
17 7.09 12.34 1.20 ND 284.4
18 7.12 ND 0.21 ND 281.3
19 6.87 4.52 0.11 ND 261.7
20 7.01 11.83 0.37 ND 274.3

vewe): ND n1eia Not detect (A1ansiduduiiniiauaunsalunisnsiainveaasesilonaaau)

3.4.2 HaN13UsEUAMANING LYK TUUIMS
A15199 4 AnuRanelamefanssuNIsUSNNIVING (N=20)

=
AUNInala

pUEGHGEL — ”
X SD v

AIUNTLTUIUNITHAZIUNBUNIS IAUSNS

1. awnsadedeririumseusy/asunudeyaniseusildvansteoms 444 051 wndign
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3. nsbiusnsduldetazansansy 469 048 niign
a. @wihitliuinsdeanudla aniw undede 469 060 niign
FudssuieamEzaIn

5. anuiluniseusuiaumnzay 45 073 wndign
6. eMNIUALLASDIPLLTIB D 444 063 ndign
7. 19nansUsENoUMIUTTI MU AL 444 081 wnfign
8. ﬁi’wmuqﬂﬂiail,ﬂ%qﬁammzam 456 063 mnﬁqm
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Preliminary Study on Hot Air and Microwave Drying of Boiled Cricket
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ABSTRACT

The purpose of this research was to study of Preliminary Study on Hot Air and Microwave
Drying of Boiled Cricket. Hence, the aim of this work is to compare drying of crickets using hot air
drying and microwave drying technique. The studied condition of hot air drying at 50, 60 and 70°C
showed that the optimal condition was 70°C for 550 mins. And microwave drying at power: 300,
400 and 500 Watts showed that the optimal condition was 500 Watts for 6.25 mins. Based on
these experiment conditions, the drying time decreased with an increase in air temperature for the
hot air drying. At the drying time of microwave drying was shorter than hot air drying while the
increase in microwave power shorter drying time. The chemical properties of dried cricket with hot
air and microwave were not significantly different. In conclusions, the optimum condition for drying

boiled cricket with microwave drying was 500 Watts minimal times 6.25 mins.

Keywords: Cricket, Hot Air Drying, Microwave Drying
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ABSTRACT

A study on the effects of electromagnetic waves from telephone towers on bird
diversity in Phrao District, Chiang Mai Province, was conducted between April - December 2020 by
point count method, at a distance of 50, 100, 150, and 200 meters from two telephone towers
with frequencies 900 MHz. and 1800 MHz. From the observations, 40 bird species from 26 families
within seven orders were recorded. At the 900 MHz telephone cell towers, there were 32 species,
consisting of 26 resident species and six migratory species. At the cell tower with 1800 MHz
frequency, 26 species were found, consisting of 21 resident species and five migratory species. The
species similarity index of the two sites was 61 percent. The Shannon’s diversity index at the 900
MHz and 1800 MHz cell towers was 3.316 and 3.395, respectively, while the evenness index was
0.6346 and 6.666, respectively. The electromagnetic waves emitted by cell towers are at a low

frequency, so there is no significant effect on the species of birds found in both sites.

Keywords: Electromagnetic wave, Bird diversity, Telephone tower
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ABSTRACT
In this research, we introduce the concepts of anti-hybrid right pure ideals, anti-hybrid
left pure ideals and anti-hybrid pure ideals in an ordered semigroup. Finally in this research, we
characterize right pure ideals, left pure ideals, and pure ideals in terms of anti-hybrid right pure
ideals, anti-hybrid left pure ideals, and anti-hybrid pure ideals, respectively.

Keywords: Ordered semigroup, hybrid structure, anti-hybrid right pure ideal, anti-hybrid left pure
ideal, anti-hybrid pure ideal.

1. Introduction

The concept of a fuzzy set was first introduced by Zadeh [20] in 1965. Kuroki [10-11]
applied fuzzy set theory to semigroups, and in 2007, Kehayopulu and Tsingelis [9] applied fuzzy
set theory to ordered semigroups.

Molodtsov [16] introduced the concept of a soft set as a new mathematical tool for
dealing with uncertainties that are free from the difficulties that have troubled the usual
theoretical approaches. Song et al. [19] initiated the study of int-soft semigroups, int-soft left
(resp. right) ideals, and int-soft products. In [5], Dudek et al. introduced and characterized the
concept of a soft interior ideal of semigroups. Muhiuddin and Mahboob [15] gave notions and
introduced int-soft left (right) ideals, int-soft interior ideals, and int-soft bi-ideals of ordered
semigroups over the soft sets,

As a parallel circuit of fuzzy sets and soft sets (or, hesitant fuzzy set), Jun, Song,
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