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The Efficacy of Peroxyacetic Acid and Sodium Hypochlorite
Solutions in Reducing Microorganisms on the Surface of Carved
Fruits and Vegetables
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Abstract

This study examined the efficacy of two sanitizers; peroxyacetic acid (PAA) and sodium
hypochlorite (NaOC]I), in reducing total microbial counts on the carved leaf-shape surface of five
types of fruits and vegetables: pumpkin, carrot, radish, cantaloupe and Japanese cucumber.
The samples were dipped for 3 or b min in various concentrations of PAA (40, 60 or 80 mg/L)
and NaOCI (50 or 75 mg/L), with distilled water as the control. After dipping, the samples were
drained for 5 min and the total plate counts were determined in triplicate. Dipping in 60 mg/L of
PAA for 3 min was the best treatment for reducing microorganisms on the surface of carved carrot
and radish; and 80 mg/L of PAA for 5 min was the best treatment for reducing microorganisms
on the surface of carved pumpkin, cantaloupe and Japanese cucumber. PAA at concentration
60-80 mg/L showed potential as an effective sanitizer for carved fruits and vegetables, more so
than both concentrations of NaOCL

Mmdfgy  : Anuaskaldunzadn nanmesennduedin leiuulslneaslsd qdun3d
Keywords : Fruit and Vegetable Carving, Peroxyacetic Acid, Sodium Hypochlorite, Microorganisms

* fanustszanuelyspadlgBiannsaing jomkhwun.s@mutp.ac.th 3. 08 1848 8870




RMUTP Research Journal, Vol. 8, No. 2, September 2014 ‘9#

1. unth

\fasanninuasnaliananendenisiiy
Aendudelidin SafpennsansomIsuas
pandauiinlFlunsmela naandsnusdnsy
fseansoll uonannty Anuaswalddady
dedefiiihysinannn magaddwinld
Anensiisawazidideld dawledefiv
RALNAKKNG waaUNesIUgnYnany azdanali
dedefiriisnnmamelaifiugedu 5
AsHAMTEUNINTY (ATuuaziSen, 2548)
mawnzadndnuazraliiiunmailidaidedia
vaLHa Fedewaliisnsansmelagedu
snsevsfiazausgluidadegaldlusgie
5 Fdiogmaifuinmau madiqaunsd
Yuillausaudrazdalfinuaznaliunzadn
whndalddhsuazsinss wonanidy wulsyd
anqaunIdianansaritane e afials
Tnoamzioulmifiaanswaglas (Cellulose-
Degrading Enzyme) waztoulssiiiaaizmniiu
(pectin-degrading enzyme) 121 i artac
ranoulzslldviafiaanumaglas wazioulnai
aanEnTiu wazlulafiduauunisiianine
naneulsinaa umnfiuld Wy Erwinia way
Pseudomonas (King and Bolin, 1989)

'
R Y

msanmstuid auesqaun3diinauen
yosinuazuazHalianiealdanssnide (Sanitizer)
fip ansavanenaniu Taduasiivhaneqaunssd
fiRasudaldogediszansan lugnannnssy
Anuasnalddouldansazarvnasiuduas
shBpannfigadisziuanuidudurae 50-200
fadnsuseans Wunan 1-2 unfl fereu
wazapndansfawes taeazldlugyuuy

2p9AapIUMAY wIpanTazaelsLRuulaln-
Aaplsd (Beuchat, 2000) Aisziufiiansnin
8 szgznaInTduNany1edny 1-2 w1l
snswiifldiielildnansudass Idud thaasdu
Trielalnmanlssd wazuradoulslnnanlsed
diodnasludhazuands wasdlodudaiuans
Fun3e (Organic Matter) AzviniAR DTV
asazanganas ynindunsnsnn nInly
thazApniauininsiiniiadglnsaise q dal
millerveshilvsnaunaseylusie 6.0-7.5
aglitszansnlunissinqdunidangs uaz
TaivhanefgBadssdiouazaUnsalsing 9 wn
Aferaa s 4.0 azilffnufanandu
(Clz) %ﬁa:lﬂué’ummmﬁa@@mﬂ% Wl sy
ynliAREIANTIAIBIARY uanandl gampil
Peatheidinansznusg magampiansasay
vnliAansalalnpansasnniu uazilagamai
ganhgdunasiuazszmenaedulesnniy

ana 1Y

AapsUgNaINIanU s uansUsenay
Sunidausssupanitedludnuaznaliifidy
2BNUANTDLFANTDLAUNAT IR AREN 3D
uzi39 Tepnpanslunguoussiassladmuuas
Asalawadfin (Artés et al., 2009) uananil
Tuthitvanmsldaas3udenalitnfidaany
ABNNNIBBNTAUNINT NN (Biological Oxygen
Demand, BOD) aglluszavgs vildusdazme
Tunivglsuliaygnalldnasiuiiuansanie
fnuazNalaniudy uaznansAnsmassh
Barieduiitenaunumsldaaaiu laeduas
fifiszansamlunssnde Snwaaan uaz
Saongmaiusnmlenuiieaiumsldnasiu
wazianuuaseds Tauidusnsenidomaiden



g7
*ﬂ'ﬁ_ 21SASIBINSIA:IDE uns.ws:uas U 8 aduil 2 nuedu 2557

w3l TowA nsnne$an3wadfin (Peroxyacetic
Acid: PAA)

nanmeseanduadin Wuanslunguaes
spsundniesennlas fgaslaseadnamiaad
fin CHO, inanujisenveeninuaBn
(CH,COOH) %ﬁLﬂum@iuﬁﬂﬁqu A
Talasaumasaanlod (H,0) vililulaiana
2a9nIAwadAndaandauiinunndudn 1
azaou agluglaounasoanlsd nInnes-
panduadiniduasdnidefianunsadudiaiv
omalalaznss luihdsdnuazwald (21CFR
173.315) wazlumsusfidudaiuamns (21CFR
178.1010) lngdsinuAnENTINANTENTNTHAS
LI IAEWSTDII5N (USFDA) leiayanlils
fiavsuanududuaglugae 85-300 fadnsu
fRAAT MN M dUNEAUe T InenTeazlE e
Tsiviu 85 Tadnsusadns (USFDA, 1997)

fuaznaldanfiunzadniidnsasmi
mannlndifpsiuinuaznaldfaniudy fe
Aamsuindelddenininuasnaldaniised
Waen feesanwdentdulaseadieunsiis
figaufastunistuidousesqdunidiag
Anudsmsveladailiinannusenszunn
wanant vsnaduiidusesdaiifisainnis
Yanwden mIdauss wazmsdudy azdu
JaBuAUTIRAN W AsuL asdnBazmg
meam dady Tuansulsuinuaznalilan
Hudy Fefpefinsdansumslunsuaniia
(Good Manufacturing Practice) 8&9LA3NATA
wazdinsmuaupargilusznitesHan e
AAMIIRIRRAWNSS Wavhlvie Honals

VinANNLEYNaUeTIdn ULRLINUANTRAL

9

adaninuaznalianazdpeinliiinuinuna
LLa:LﬁaLﬁa‘*ﬁaﬂ%ﬂaaﬁqm %ﬁﬂ’J’INEULLiﬁJBQ
mmLLwaazﬁua@jﬁua’mawﬁLmzaé’ﬂ AUAY
veufiafild Fespeldfinfifnnuasnn iald
fidnsazUngiiansny Waifelizentn in
waznalfvauzinnsunzaanaasiigaungiin
BAA DS NHIANNALDIAITHINNATIIUNZEAN

WinannsUwidauiueaunis

2
[ P

ANUU mﬂmr]ﬁﬂ’m@mﬁﬂm’ﬂaumm

=

? auw%sﬂﬁa AUBYAY. AZaNNIAADSNI LAY

9

1% @

Snnnaunnvasinuazraliiaaiiungadniasa
Fuusosuduazspemafiusnmbiadeaiy
Suuinald Feoraduilumingvesnuuny
adninuaznalian Nszpznalumafiusnm
du yliged e s luldusslomildanas
wazanaldfinnataaadusauslanld agnals
Ay audeifaqiudalifsnsenunansidy
A AR uazNaldanfiunsadniie
U3uUseAan I wazn3dnengnsiiusnm
inuasnaldanfiunzadnludszmalng s q
Wundananensineasifidnaangenaly

3NNy aAN

2. 3SMSsnaaoy
2.1 Sanduils

Tagavildlunsnnaseduinndonalil
AR UL 5 BlR [FwA wASEN (Daucuscarota
Linn.) i lyuin (Raphanussativus Linn.)
Lmum@ﬂ (Cucumismelo L. var. cantaloupensis)
Wﬂwa\‘i‘ﬁuq‘ﬂ’mﬂﬂ (Cucurbitamoschata
Decne.) LLa:Lmeﬁzﬁﬂu (Cucumissativas)
wATINUAZUASNNGY nlsefnusTy Beslmsl



RMUTP Research Journal, Vol. 8, No. 2, September 2014

yadslassmanans a.wifies o.8l09 2. @l
lowh waungl waziinnesiugenean a1n
AANAAUNEDN AAIASITUNT Laznaauaiies
.809 adudlni auddn TngRvsienua
IfhumaapslurpsfiRnsvesaniiuidy
walulaBndsnsfiuiien uningdedesing
wazmanaapsmely 2-3 $alusseun dnwaz
yosingauildlunmanaane feuanaluzd 1

3URi 1 uasen Wlswi wauegl finnes was

unannguiildlunmmaans

2.2 msiasauwnna:zwalunn=aan

ATeldunzadninuasnaldandnuay
5 3fin ldun wasen Walawihwaungl fnney
wazupannguidusUloll wasfigunsal
Toua Taunzaan daune nzazdeananamin [Jes
WaaRN wazdtunaUMIUNZEaN Sl

n. AN

draunseniadeniwazenn Uaniden
Fodurious 8 Wwufiwn FumueIeeBy
Tifanumuntszana 0.5 wufins (U1 2a)
Lﬂm%uLLﬂiﬂ%IﬁLﬂugﬂﬂiﬁIUIﬁLLazﬂﬁ\’71L?J’]Lﬁa
shudreiaapsinueen (U 2b) wdlsfiaung
santsdustlolsl (U7 20)

2
o

SUN 2 TUADUAITIATHUBATINKATNITHNZEAN

Wugululd

2, LB

dnamnlzhiawdenfazens Yaniwaen
dnuriousnn 8 wuRmAT FumNEIYeYBy
Thlinnamunyseaiad 0.5 wufins (U7 3a)
wnanguilsuilidugunssdolivaziiaien
eudhsiisassdnuaen (U7 3b) udaldie
wnzadniidusUluld (307 30)

13

U 3 Tumsunmaesuuiegieialsvinuazns

wnzaanugdlold

A. WAUAQY

a”NwaLmumqﬂﬁy’ﬁmﬁaﬂiﬁazm@ BN
A3emnus lidousnusnnenuiielily 8 Bu
WNATIRNIINIBEY WiTusasupen iy
wrulTanumszana 0.5 wuRns (U
4a) nansuupumguliiugunssduldivaziin
i niedudnaisaasinuasn (U 4b) wdnld
fiaunzadntiiiugululsl Uit 40)



oy
9" sasIIMsIaddd uns.ws:uas Ui 8 aduil 2 Auendu 2557

@

U 4 TumpumsineufIRE e LAUANgQY

wazmawnzaaniduglold

4. Anney

drailnnasiadenliazenn wedenu
amldFausnuanennuudlild 8 Fu a3
ANNUINVRIEY wdunsasBunaniduwiy
Tirnumngszana 0.5 wufwas (U7 5a)
mmﬁuﬂﬂmaﬂﬁ@ugﬂmﬁﬂﬁua:mmLml,ﬁa
shudheieamsinueen (U Bb) udldfiaung
santsdusulolsl (U7 50)

JU% 5 PTumpunsiAIBNMBg1efinnasuaznII
wnzaanidugulold

D.

2. LASNNALUY

=

'
a1

Huiaidanliazenn Faus

v 9

PINTIWALS 3 BU (8171520 8 URLIAT)

ANLANNID

Fumnazwastuiu 3 du duasenaneidy
1815 (U7 6a) naBuumnNduiugUnss
Tuliuazaudaoanldinun (U7 6b) uaald
finunzadntiiiuglulsl (Ui 6c)

71U 6 TunpuMSIASENAIBENULANNINLULAZ

maunzaanidugululed

2.3 MSJIAS1EAUSINMIDAUNSE

Wi3UNENANSIALNLEe Total Plate Count
Agar (Merck, Germany) ¥laedseimataes
o 235 05U avaneluihngy 1 das fuau
ansasdsazaudiofiaaty dily
sndelundiotiernudulofigamail 121 s
wades Anudil 15 Uaussananeiadunm
15 uii wiataealiiiiy wnems Plate Count
Agar fienBoudradluatuwinzidananann
(Plastic Petri Dish; Hycon, Biomed co, Ltd.,
Thailand) 2u2® 90x15 HadALUAT Useuu
15-20 fiadans Yassliomsiapadoude

ihinuaznaldanfiunzadngululiuas
Nuauetneaz 1 3udedn vnsmaassienun
#inaz 3 1 wrasluasdde 2 ¥lia Ae
f138zaNenNIANeIanTuadtin (Peroxyacetic
Acid 5.0%; Thaiperoxide Co, Ltd, Thailand)
PNHUNINAADIRUY 3x2 factorial in CRD
Awmuailadefidnm 2 Hady fo anudiudu 3
32AU fp 40, 60 %39 80 NAANIUADANT WaY
JTYLIAMNITWTE 2 520U Ao 3 %38 5 W1
dmivansazany lodenlalneaslsd (Sodium
Hypochlorite 5.7%; Clorox, USA) 23719bHNU
MINAADNKUY 2x2 Factorial in CRD Ay
Ty 2 920U Ap 50 %39 75 NadniusnanT
waznansurluanssnide 2 s26u Ao 3 wde
6 unfi Tigaumgll 25 aeAwaBoa Wisuiiuy
Fugamuauiingludindu Tasuglunaes
waraRn banadefdumanInILaniin T
(Olyethylene Terephthalate Clamshell) U6
A axeNIxge Winil 14x15x8 iuRuns Jase
Tazdatdunan 5 wnil



RMUTP Research Journal, Vol. 8, No. 2, September 2014 @

TaBuinnionaldwnsadnuwsazdu
aslugenanafnnadlnsfidugensalnsiay
(polypropylene, PP) 2u16 7x9 fh w05
Ta51nT HARLAYUSEN (WSEBURDS UNA
(1999) A1iim finumIsndouazdiansazans
0.1% nunu (Peptone; Merck, Germany)
tmasduau 100 fadansagluge 4l
FurnuazraliunzadnuuenUBeILaZIYE
pghan 9 Wunan 2 ui asazanzmyinu
T wasiageiilddninfiannuidaane 10-1
NAIANNYLAAA1TATANFIDE19ANLIRDANS
J26U 10-1 U5ums 1 Tadans ldlunasn
neapsifiansazarnaaaes 9 Tadans
Taduanudsaeszadu 102 vinsiaeans
wuisalyaufessdy 10° asaamUiuna

= ~ ¢

qauv3gnavan 1ae35 pour plate lneldoms
\agNLe Plate Count Agar (Merck, Germany)
AUABVDY Bacteriological Analytical Manual,

2001

Twasansazanysegeiidsancly
JUsN q Avansauyinns 1 Tadansnen
ANUUNANRINTEEWNTREEe agrind
SEAUANNRRATNAY) 2 uNzEasiath ¥
fanua 3 91 INRNA 6 AIUNIZLTe
wdihmsmewnsasadoaditluaumnzide
(‘[msqmmmmmmiﬁmLﬁ’”ﬁ”aﬂizmzu 48-50
DNFNBALTYE) NANENIRAZIE DN TS
WlﬁﬂmimmwaﬂwaﬁwLamaﬁwmimu
Nuwnzide asisliauiuudein widenay
auietlosiulalihfiiauushaunenagn
vudu wiathluulug (Incubator; FOC 2251,
VelpScientifica, Italy) aunndl 35++1 89N

waBua Wulian 48 %?INQ

a3ratuduaulaladvoeqiuniduy
AMUNBeiidduay 30-300 Talall (APHA,
2001) AANZAFIDENAS 3 21 Az 2 AU 1
Aedsrasinuiulalaiainiie 6 auwnzide
Jeunansnsaatuluniaslaladsafudin
wazualdanunzasngtluldl (cfu o)

2.4 MSIIAS1-RWaMafid

INUHUNINFADIULUY Factorial in CRD
2 Jady loud Jadefl 1 anudiuduves
sn3eie ‘waziladed 2 vanlunisugans
g0 waaznInuuEinTNaane 3 40
daz 1 fhege mawasvasiuulaladan
9 6 A Snszinalasldlusunsy
SPSS V.13 38Uty uAULANFINYDY
nIngdudlaeld Duncan’s Multiple Range
Test (DMRT) ﬁﬁzﬁuﬁsﬁwﬁ@ 0.05

3. wamsnaaavia:dosniwa

HaNSANBYSEENEATNE9aNTHN D
2 ol An dNTaraIYNIANDIRaNdLaTEN
(PAA) wazarsazavlaiivulalnaanlss
(NaOC) lumsantsunamaunidluinuazuald
anunzaan A1 5 190 lauA wasen Wlswh
waumgy fanes uazumenndilu Tnaldfnw
ANUTNTUDDYENIATA1Y PAA 3 26U fp
40, 60 waz 80 Haaniuspans LazaNTavany
NaOCl 2 9260 #8 50 hay 75 Haan3Usnans
wiiluian 3 win 5 Wl wWisuiflwuiuge
ﬂ’m@uﬁmﬁluﬁmé’mﬂunm 3 Ui



g7
*Jé_ 21SASIBINSIA:IDE uns.ws:uas U 8 aduil 2 nuedu 2557

. bAIBDN

USinaqaunidianualufuuasenuns
aantulsianenaemsudluansazans PAA uaz
f13aza1y NaOCl finnuidudunazszazioan
e 9 Idnassuanalugd 7 J3unaqaund
ﬁy’wmmmﬁuLLmamLm:aé’ﬂﬁlﬂﬁummuqu
fl9uaU 4.36 log cfu FIaTU NIWERATINAY
aanluliluansazaiy PAA anansaandulu
qaun3eifnadld 1.68-3.38 log cfu siaBu waz
msudiuian 3 waz 5 uil ldnalduansine
NupdTdyfAYNINETRA (P<0.05) Avualy
a1vazany PAA AnuLuTy 80 Hadniusoans
Wunan 3wl awnsnanswiuadundgle
annfign Ao 3.38 log cfu ABTU ANIAZANY
NaOCl &18130aAIUIUAUNSITiRIDD
wavanunzaantuleile 0.24-1.70 log cfu Ao
AnuduTusazszaIa lunTuaTindngs
AR WILAAUNSITianaseenedidudRe
a96 (P<0.05) laumsuyuwAsanwnzaaniulsl
luansazany NaOCl ansdadiy 76 Tadnsa
sndnT Wual 5 wifl @NInanlI Ul
qaun3dlsinntign A 1.70 log cfu AeBu
mMsldansazany PAA Anudutu 60 uaz 80
faansurndng flusz@nsamlunsandnuiu
qaun3dfitivesuasanunzasntulflasndn
fnIazany NaOCl 119 2 anadiudiu wazaa
Buduiifilss@nSandiviga fie 80 faansuse
anvazugidunan 3 ui

2. Walzwin

USinauqauvdismualuilswiunzasn
lulaendsnisusluansazats PAA uag
NaOCl fInNudNTURaIzyzIansi1g 9 69

[
~ ¢ O o

wanslugUfl 8 USanauRaun3evienunve

Tgwhunzasnlulilugarmueuidduau 4.78 log
cfu fiafu HAMTIATILAMEETR Ui A
\uTuDDsaNIazany PAA 3 5¥6U Aa 40, 60
waz 80 NAANTUADANT FELLLIAWT 2 AU
Ao 3 win b Ul wATHAYDNANNLTUTUIIY
AuszaznandenaraiuILgAuNISRavLaT
ANANRENTUIAAYNINGTRA (P<0.05) NTHD
luansazany PAA aansidudu 60 waz 80
faanSuApdnI A1UNsAANIUINAGUNTEY
yimunldannian oefluzag 2.09-2.30 log cfu
oty wazlitpnstaiupgnaitudfunieatia
doutunat 3 win 5 wil s msld
81982808 PAA AT T Uty 60 fiadnsu
foans Wunan 8uni fuduaniziivanzay
snsunsananuaugduaslumlshunsaan
Tuls! Tagaadwauqaunisiiaunls 217 log
cu'dpd mIutlusnsazany NaOCI fiang
Wudu 75 Jadnsusodns Wuian 5 uii
sINInanTUIURALNI ST mIali NN Tign A
0.52 log cfu ety aghslsfey Uszanann
299a1TaTaNY PAA NNANIINTUEINITD
andudugaunIdianualuilswiunzadn
luldlafninarsazars NaOCl Ay
it e aanaefimanziigalunsanduy
qaun3eiamalumlswhunzadnlulsl de s
I¥ansazany PAA anududu 60 Jadnsu

fART wiua 3 Uil

A. LAUAIQL

1%
R

USunaqaunigienualusauniglung
aanluliaendenisquluansazais PAA
waz NaOCl fienuidudunazscaziiasing o



RMUTP Research Journal, Vol. 8, No. 2, September 2014 ‘9‘5

fanansluzui 9 USinaaunidianunves
PAPIUANWNAD 5.73 log cfu sioBu ansauly
snsazany PAA fianududunazszaziaan
fN 9 AaNTaaREUIURALTETanuale 0.60-
1.54 log cfu FOTU NANTIAINZANNEDH
WU ANNTNTURATTTE A ANAs AU
qaunIdianuaianasodneiiteddameana
Tnamsugluansazans PAA anadiudu 80
faansudadns Wuan 5 uiil aunsaan
SuuqduniTiiaualdanniige #e 1.54 log
cfu weBu luanefiansazany NaOCI finn

WUTULAZIZUZIANFN & E1UNIDANIUIUY

1%
a R

Naun3gianuald 0.32-0.65 log cfu T

9

1%
o '

Sy aszdefitiUsyansamlunisansiuau

§

[

aunsdienuatunauniguunsaantoldles

D LD D

fgn Aa d13azay PAA Audiudy 80

aanSuARanS woturan 5 wd

b ]

4. Annev

USinadunigvanunluiiinedinzadn
Tuldaendansquluansqzacs PAA uay
snsazany NaOCI findnuidaduuasszesiaan
e 9 wanslugUdl 10 YSinanaunidiomn
PBNAMUANTALIL 7.41 log cfu e AN
Uty TTETIAT WATHATBNANNLTNTUIIN
AuszuznanfinafoduIuqdunisieun
fianaslufinnesunsadnluldfiugluasazans
PAA way NaOCI lngmauglusnsazany PAA
ANLDNTU 80 NAANTUFREANT wazANIaTaTY
NaOCl anudiutu 75 Tadnsusindns iuvan
3 %30 5 Uil snunInaRTILIURAUNIEaNA
Tfanniign Ao 2.87 waz 2.49 log cfu sy

auandy diow3euieuAugemunuiiugly
thndu dafu anssiBofifiszansnmiiian
Tumsanduiuqdundvsualuiinnouns
aantuld Ao ansazany PAA anwdiudu 80

Tadnsumeans wouuran 3 wd
A, waenNQLuy

USananaunigranunlunnsningilu
wnzaantuliimanadenysquluansazany PAA
wazasazaty NaOCl fiadddudunazszes
DA 9 FeuanaluzUT 11 Usunaqaunse
yianuaesnaa tiaNTaLa 4.78 log cfu ATy
mauglusnsazaiy PAA fienuiduduuazszes
AW AINTNARIIUIURAUNI TR
Tfsnnnan 2 logrofu ety AruENTuLas
NaPDIANMITUTUTINAUTTEZIIAN JINasD
ururdun3giamuaiianasadieditod ey
nadanaurluasazaly PAA anududu
80 HaanIusindns Wuian 3 ufl asnsaan
Suqdunitiiaualdanniig #e 3.562 log
cfu sindu Tuvnefinsurlussazany NaOCl
finnudutuuazszeziaaiaie q 418198
anduIuRAuYEEiemuald 0.21-1.05 log cfu
oty Tawnsurluansazaly NaOCl A
wiudy 75 Tadnsudedns Wunal 5 udl
snuNTaandIuILqAUNItTaaaldaniige
Ao 1.05 log cfu seBu sy arsadeiid
Uszansanlunsandiuiuqdunisnaun
dmspunsnndituunzasnluld e a1sazany
PAA ANNTNTY 80 NaanIusadns Wuan
3wl



©

5.0
4.0
€
e
5.2
]
H é 3.0
t [¥)
i3
ET 20
o

sasIIMsIaddd uns.ws:uas Ui 8 aduil 2 Auendu 2557

Tap water

PAA 40 me/L  PAA 60 mg/L  PAA B0 me/L NaOCL 50'mie/LNaOCL 75 me/L

B 3 min

W 5 min

3UR 7 Usinandunsinaasiusaseniiunzasnidugluld smenadepasudluansazany PAA ansdudi

40, 60 %39 80 NAANIUADANT KAZA1IAZA1Y NaOCl ANty 50 %3a 75 Tadnsusnans

Wuan 3 %3 5 Wil

6.0
5.0
3
=
83 a0
o 3
o€
M o
22 30
8
[t

2.0

1.0

0.0

Tap water

PAA G0 me/L  PAA 60 me/L

ab a bc

PAA 80 me/L. NaODCL 50 me/LNaOCL 75 me/L

B 3 min

B 5 min

3UN 8 Usinandwnadiaualuimlswiniunsadnidusluld menadinisugluasazans PAAR DD

40, 60 %39 80 NAANIUADANT KAZA1IAZA1Y NaOCl ANNNTY 50 %3a 75 Tadnsusnans

Wuan 3 %3 5 Wil



RMUTP Research Journal, Vol. 8, No. 2, September 2014 @

7.0
6.0 A 2 b b
c c c
e =
£ 50 - e e
8= f
=
5] g\; 4.0 A
R
i)
B 30 M 3 min
o
E W 5 min
20 A
1.0 1

Tap water  PAA 40 me/L  PAA G0 me/L  PAA 80 me/L NaOCL 50 me/LNaOCL 75 me/L

7Uf 9 Punaaunssnamualusaumguiunzasnidusululd mevasmsugluansazans anududu
40, 60 %39 80 TadnsusaAnT wazansazany NaOCl AAsdudy 50 %38 75 Hadniusiedns
Wuan 3 w3a 5 uil

8.0
7.0 A

6.0 de

a
c
Y e . fe
5.0 H
4.0
M 3 min
3.0 7 B 5 min
20
1.0
0.0 T T T

Tap water  PAA 40 mg/L PAA 60 mg/L APP 80 mg/LNaOCL 50 mg/LNaOCL 75 mg/L

1

1

Total bacteria count
(log cfu/Bu)

1

7Uf 10 Punaqaunsdnamunluiinnosiiungasnidugdluld mendsnisuglusnsazats PAA A
Wt 40, 60 %39 80 NaANTUADANT wavaIazaty NaOCl mnududu 50 #3s 756 Hadndu
sindns Wunan 3 win 5 Wil



A.
VXV
N

sasIIMsIaddd uns.ws:uas Ui 8 aduil 2 Auendu 2557

6.0

Total bacteria count
(log cfu/gu)

Tap water PAA 40 meg/L PAA 60 mg/L PAA 80 meg/L (NaOECL 50

'
al

JUM 11 Punanaunisnmualuunena

]

M 3 min

B 5 min

NaOCL 75
me/L me/L

Yufiwnzaanddusilulyd aendsniswdluansazaiy PAA

]

ANMNLTNTU 40, 60 %38 80 NadnSUADARNT Lazavaza1y NaOCl @nddudu 50 wie 75 Aaansy

faanT Wuan 3 wie 5 Uil

4. asu
4.1 d;isniwamsnaaap

HanIMAART e waaelfiiuinATwn
waznalianunzaaniie 5 sialudinauls
snunIaandLILgAUN T lie Sy
WieuAumsugluasazanensaneseanduadin
wIansazarslsdivalalnaaslsd wanant
il wdeutasfimsmdnihdiufivean
fgAsnsfimngan mnapaanAneoyuu
HAnHAazaaasUlRAUY3T RS wazAinMILh
AeldSTu @3ewd, 2544) msldanssinded
fiUszansanasdianudduifiadisansuau
qaunsdBudulitonas denalianansadaeny
msfiusnmlduudy (Soliva-Fortuny and
Martin-Belloso, 2003)

aTazanenInwmeieanduedinidusns
shidafimnzaudmsuldmendensunzadn
frnasnaldandustloline 5 ofia Tdud
finnas wasen Wlswh waumgy Lazwaana
Qilu wasdiszandnmaninansazarelsifes
Talnmanlsslunnszduanududy wans
NAAD9ERARADITLUNANUIdET AT NB U
WA LU wami'og'mLﬁamaauﬁ"u%ﬂumiazms
NIANDIDONBUDTRNANNTNTY 68 Tiadniu
fRdns a1unsaanauulslasianuaziils-
fianuuafizeldunnniiansquinasuiudy
luansazaneloifvulalnaaslsinnududu
160 fadn3usndns Teandiuduqdunsy
sananile 2 waz 1 log cfu/g MUANSU (Artes
et al, 2009) \flasanansazanslaFaulaln-

2=

Aanlsaidaanda InsasUsenauduniday



RMUTP Research Journal, Vol. 8, No. 2, September 2014 1‘&

yinldUsEansawluniszndevesansazansls
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