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o ¥ a = ¥ a ) ad . . : "
Smulders. 1985) M3GUGAUNIH IaunsaumAnena MU lipophilic v8InIA Faoglugy

Tuanaf uandadurd 1l plasma membrane ¥8e9aunsd Fulnaliannuunsanis
. P

' o 4 ° a Y
aoudrnilunan pH 7) ensadrlunelusshldinagnzuandavesTulsasu (proton) Uay
ABUYINAIA LT (conjugated base) Iralumsiatweendiaiin woarreSiagu Wosy (oxidative
L] e Y r zl
phosphorelation form) YBITTUUMIVUAIDENATOU (electron transport system) 5UDIMIOVG

' Yy & o Yy a o a o ¥
SEUVMIVUDI0A1T UIaRA (substrate molecule) 1Hgiwad unaliianisviaionsodudanis
a a a L4
193 eyiAn Tvoa9auN3Y (Adam and Hall, 1988)
Van Netten ef al. (1995) Id¥hmsAnyuiumAntiwavosgungiiaisazaunsataningo
a a o -f a = Aq ya
Uszandnmiumsansuiuse Salmonella spp. vUwINGNs Tnuliguuilivesnsanishe 11°C
(cold lactic) Lz 55°C (hot lactic) At BRANUMIVUTINGNIQUAYNUUAITINVSTA UM 1T 16 -
°o_ v ¥y ¥ a 49 YA a
18°C Uaz 36-38°C Mud19y anududuvesarsazatonsauanannldne 2 taz s % 1
P o 3 o . 1w a a o . P o
sroznan 1FlumIRanudImTU cold lactic (MR 30, 60 11AT120 IUIN FIMTU hot lactic NN
a = J a vy H o o a a

30, 60, 90 11AL120 T TUATUAIUFUIANUAINIGUNYT 11 tag 55°C 1Tuna 120 Juri Ha
= H = o a o z
AMIsNAaBInUIIAITazansanananiiguvgigeilssdntam lumsanduiuie

Salmonella spp. VUTINGAT IAAAIIA I azaWNIANANANINgEIM AT dumsaanugaiudu

Z . ;
wazihieusmnInansuIUTe Samonella 14 0.2 1Az 0.3 log,, civem’ awdAy uvazd

g i

msazawnialananfigungiainnundudu 2 uer 5% [anuu s oo TUiviemsazawnsa
a d a LY a a a A
wan@nngungigannududu 2 uaz 5% Aawuuiu 30 W A WT0AAA Salmonella VU
1 4 . a o {
40518 1.7 log,, cfem” ‘msl¥msazaonsauaninguugigeinaududu 2 uaz 5% Hunm

a a ° X vt 2
60 IUIN TIUIT0AAVIUIULYD Salmonella "lﬂfN 2.9 log,, cfu/cm
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] [~ 1 a a a ° )
etrelsiamunms¥msazawnsauananiigungiigeisaesanuduiu i IAd

L

A t o i [ 3 a : . o r

youiioiunsrasivasuas luiluivensuveaduilnn 9 Pipek et al. (2004) AUVAYUN

a a a ° a 4 X 4 a

1]5Sﬂ'ﬂﬁﬂ'lW‘llEN'fT‘liﬁza'lUﬂiﬂllaﬂﬂﬂ1uﬂ1iﬁﬂ%1u')ﬂ?ﬁuﬂ?tjﬂ:’;lﬂﬁ‘lllllﬁf]ﬁ‘liﬁza'ltlﬂiﬂllﬁﬂﬂﬂ
&

Qﬁln QQ‘UH GU'NVliﬂﬂ'liJﬂ'VIﬁWﬁ‘\l'ﬂ\iﬂiﬂllﬁﬂﬂﬂﬂﬂﬂﬂﬁ‘!}ﬂﬂuﬂ U'l\ﬁ'lUQ'luWU’J'lﬂiﬂllaﬂﬂﬂ"hJ
Aaa a [ =) ‘ﬁ' . 3 9y a Y 9 a v
HONTWONOWIUD Pipek ef al. (2005) 510\111«1']1ﬂ’li1‘ﬁﬁ15ﬁ8ﬁ10ﬂiﬂl!ﬁﬂﬂﬂﬂ']‘lnlﬂlnﬂlu 2% RANYU

o ey A’ a
uumnTﬂuazmnqni sz N dvouledAIN

Nissen et al. (2001) i‘IUQ'I'N’JI’I’CT’H’dzﬁ'ltlﬂiﬂll’dﬂaﬂﬁ'lll‘liﬂﬂﬂ‘ﬂ'lu'lu E. coli O157:H7,

a4 a

¥ a0 L o t
Yersinia enterocolitica Wag Salmonella sp. umnaum unies m"lﬂﬁqmngumuumam'f Tagwun

o

»
=

X X
wanauunnmaw"lﬂmnn’nwfanmmmtywqmnnuﬂmnmq ?“ﬂ’liﬂullﬂ"ﬂﬂl" (2540) Vlﬂ

£

N ﬁﬂH’lﬂQﬂ’lisl‘lf‘c’f’li a:’,ﬁ'IUﬂiﬂllﬁﬂﬂﬂm'ﬂﬁﬂ‘ﬂ‘lu’lu?’du'ﬂi U'U'Ll‘lf‘lﬂfjﬂi TﬂU1‘If’d’li azaunNIA

a

LanAnfia g 1, 7 Lag 3% FANUUUYINGNT HAMINAABINY TS IUIUAUTITIMUURA?

]
a ) </

o v a ] o o aa d T
mnqninaﬁﬂwumsazmuniﬂuanﬂnaﬂmamqﬁuuﬁ"miy (p<0.05) NHaAGA Wunhdunan
o &g 9 A a & dy v o a aaa g 9 A a
mMundanlFa1sazaiunsaanan AMIERTURAALNIALANANIEITFAINAAANUDYINDNIIIN

[y A A Yy a 1 t A & @ A 1

Fruaem Taomwizdismiyanuiduduaisaza1unsatandn LANLNTUBAUDISNAUAUTANIN
a d 1 d o ¥ < 9 o W w t q_il a

UnAloHIUNTZUIUMTINUSAYT TUADILIU 91NUBIINAAINATIVDINIT 1¥nsauananlunisan

w ¢ o (Y

o g a tg ]
Sudeyduvs sumitedad il Aigdnumsdiniszninmuesnsauanin laons’ 193 i

P a

a 4 ' ¥ 3 . v a v a Y Y
50150 U 1BUNTS TFUIRNAA NS mzmnumiﬂﬂwumﬂTﬂmumiasawniﬂuanﬂnn-‘nmww
' o ’ ng 1 ¥ o
2% wmﬁ‘ﬁmnanmmsnaﬂmsﬂunflewawa E. coli 0157:H7 laaniuilenSvuinoununis

» ' = i [
19 aad 19 IniuI0619Re) (Hardin ef al, 1995) 1atinsdnyinis Insanandniuiuszuy
. .. . 1w o
HACCP (Hazard analysis critical control point) 1ulssaiidnd las Smulders and Greer (1998)
[ 9 o t_}l’ w o ° EY t_}l’ (-1 a o Y a P}
swaumsignsalavasssuiledaiornilfaanmveaiie ituiiveniuvesdus Inn nie
9 . ] a a ] o o A’ <= 4 3 H
as95211 HACCP fissediisroniisedniam inne lWnsidaieyduvii snne Tsah
Y] ﬁ &, @ £ v o« g9 a 19 3 £ d' [ [V}
Samutdudleuluiiiodw’ aauumsiFnsauanfnszauaNuUITUIUNMMUITTNTIWALNITAANT
ﬁ ¥ o
Pudleuids328s uonviney muﬂsvwﬁmwnﬁaﬂmmul‘mumm"hmpm SR A THEBHUBON
b 4
a3
3.0zone

] |24 § - s a Y [}
Tolwu (0 dlufafiazaro18lund (water soluble) Hnaeruimifuaisoendlad din il
£ 4

v A o W v |y a o 9 PR '
AUAIAT lnaﬂllﬂﬁﬂ'ﬂﬂ’]ﬂ'lﬁllazllﬁﬂxﬂﬁnﬂjqﬂﬂﬂﬂ‘m%u TﬂUﬂ')ulﬂlla']llllﬂ'ﬂliﬂﬂx'ﬂuﬂﬂﬂ'ﬁ an



12
k-

e Telannnisatad uuait sunsunszgnihawldhonuusidounsuoy

a

ms‘li’f'TaTqmlﬁeaﬂmﬂJulfleuwanaumuuumaﬂwﬂmumss‘usaammﬂaaﬂnumn FDA

=

yosszimaanigonsn uaz14 Xdumimsldaauddl 1940 Tﬂu‘lfs’f‘lugﬂﬁ’wﬁuﬁaﬁu%lﬁu (Bolder,
1097) uazsaliTolsusnoglungu GRAS (Generally Reconized As Safe) Tavoyaialdldlu
sunsuanguugiian’ln (chilling water) il 1997 wonnnigmui188ms1d o Taululszma
gisdndunannuuda Taolgahdelunhin nsaindevamb nsshideluassioh dhidu
unf18nmahle Tvuanlflugammnssuemisiuednniinn TaulfitoTnguszaedany
aoanulusm1s (Guzel-Seydim et al., 2004)

; 2 o X o N
ns14Te Truieaamstudlonveusoyduniduuilodainieandaiinalnfio

° B Y «a o 4 3 a = o 9 Yy ¥
To Tyuawsariaionsa lutunas TsAuvosmiazadiveydunsd msldle Tyuanumwuyu
g - - ° &’ a 11 t o
0.5% TurhdesnTaa uisoansuFeyaunioln 149 log cfivem’ ethalsinmmsldleTau
r & & 1 v A )

Suadodvoutio lnviedaaamnniims lldleTou n1s1dToTauldnaluiie Tn uanisls
TaTcmﬂunsumumsaﬂatunnuuucmn'lnwmmna‘lumsaﬂmmunﬁun"itﬁﬁumanuau Ao
¥ r = 1 3 A d o 3
founin1 log cfu Felifinadenisdaorgnisiiusnuiannla (Bolder, 1997) Al-Haddad er al.
(2005) 570011 113 1970 Tarunundudu 6-8 mg/t uwanﬂm‘naqaumtﬁ suvuannlnanat uas

' 1 ' ¥ Eq
wutinsladiTe Teuaududun1nn1 2000 ppm WM 30wk dwannln amnsoaaiye
Salmonella sp. 0% Pseudomonas sp. 196457 ilaz 95% ®I1Ma191 Pohlman et al. (2002)
1 g = z o \J o =
ymsanmnmsaanistutioudegduridumilod TaoldleTou 1% saudunsaesdin 5%
(OA) tiazdnnsnaaesldTeTau 1% $auiy a1sdnalwiAilloy (Cetylpyridinium chloride) (OC)

a

X
1uﬂ15ﬁﬂﬂﬁﬂﬂiﬂuuﬁl01ﬂﬂﬂ Nﬁﬂ'ﬁﬁﬂ’ﬂ'lWU’J'Iﬂ\iﬁfJ\i’Jﬁﬁ'lﬂ'ﬁﬂﬁﬂl‘lfﬂE coli, coliform,

Do

. ] 2 a X o 4
Salmonella Typhimurium HaZI¥0YAUYS I3 W UUILHD TALA LAZHANINMINATBLNITYBNTLNAUN
WitalssasnTaoldaunaaen wunmslfasandn liinnuuandnvenduiion vuidioy

o ' -1 , B3 & &
NUNQUAIURNY ueneINil Crowe ef ai. {2012) AN IMIANYINMSARIFO Listeria innocua YUILD

b4
°

dJardaueuTaomsaaviuiile Tyu anududu 1 mgi uaz 1.5 me/l RUNANNIDAAED Livivria
. & da oy 3 ¥ Y
innocua vulilslananua1vi To lsuniaoinnuuniu
¥ @ Y, ! LY b 4 ¥ a =
nindoyass Idnaudredu msnyims 1¥asazawnsauanan asazawlxifonls
I's o v d { [N ] ] LY [ J
Taaels naz e Teu tuiniudinsihigirnuazsanbiume luvazRerduarsdindnil

wtgdlll

= = L a‘l g o @ g’ o i
Uszansamlunmsniuguuastudaudeyaunifuuemis aniuanuddeiidalminsmsdinan
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IBANUHNUIVY

a L T
msfinynTatimiseenilu 2 au Aal
1 A v ¥ j a A o J ' y 9 ? H
d2uit 1 msdudageyduviiduuiisonn lasnsdndanindszih ihle Teu wazmsaza
a 4 Y Yt
ARDI UNAUITUIUAN)
] o
iU 2 MInAase
nsnaaeed 1 Anmanududuiimneanvesmsazawnassuluglunaioylalinae
I o 2 J a a d j J
157 lunsdudaueyduvsduwitesnln
- Yy 9 o H o ¥ A’ a s J
nmsnaased 2 AnaruiduduimingauveniiloTou lunsdududegauvsdvuiie
5o 1N
! A’ 1 4 {,’ g
a2 nsdufereslndrniniszih msazmolafonlaTunaslsd i Te Tou uazmsazaw
a ) A’ a s
nsauanAnABIFegaunsinelsn

. a T
uileemilu 2 nmsnaass laun

¥ ¥
[

H l 1 L -3
asnaasdd 1 msdaiersdinmninlszih asazarwlvdonteTunaslsi tilelau

a T .&’ a o J ] [
larasasalunIalanNn ﬂﬂﬂlﬂiﬂ‘ﬂﬁuﬂ‘% uuazﬂmmwmaum"ln

d | P4 ' H
AsNAaeIn 2 n15506UT8 S aurens Waz E. coli vuiite lnlaunisdnaininlszh

£

arsazanuls@onlelnan sy i TeTau wazarsazarunsauanan

d ey
gunsniazIENs
o v X ou
1. srethaileln
2
i

2y C o wadd ' :
Hontienlauaztivdliiidesinaaaaalungunnuniuns diilelnussy

a i . v 3 d J ° o a oa

panaaAniazoauazumiudssznhaiundidenljiing
X . 1 4 g 1A ea a o o J o &

2. (¥ouwayTu S aureus WAL E. coli lAvIAMBeijinaisgdunidiiedad a1
maTuTadmsnaadaitazyszus auzmaTuladmsinuas aanfuma Tuladnszeenndudnu
NMITAIANT T NFUNNUMIUAS

3. qulnsal

- 5o o lau (ENALY model O3 generator)



..
A o j ' _
- 19503ilo A TvoIile (Hunter Lab 3U MiniScan, Japan)

I o o 1A
- lﬂdiﬂﬁ')ﬂﬂ'lll‘iiﬂﬂﬂ'luluﬂ (Instron model 3344)
- Q’I:’EJ‘IJml%’ 89U (Hot air oven ; Memmert model CM 500, Germany)

1 ' J .
- mifeilaainye (Auto clave ; Hirayama, Japan)

¥

- QHJUI%’EJIIU‘U Laminar Flow (Dwyer model Mark II, USA)

- é’ﬁmmzl“%’a (WTB Binder model BD, Germany)

- Einﬁmmﬂuqmngﬁ (Water Bath ; Memmert, Germany)

- pefauATABansiluy 2 ANMLUS (Tanita model 1144, Tanita Corporation,
Japan)

- 11«'-1‘5"34‘1?"quuuﬁ'§ﬂaawﬂﬁuu 4 @MU (Sartorius, Germany)

- lﬂéi'I DUV (Vortex ; Vision Scientific co., Itd. model KMC-1300V, Korea)
luTnsthaa vura 200-1000 lulnsdas

oA mdeuginsalneg fiduiu

4. 15101

- Peptone (Merck, Germany)

- Plate Count Agar (Merck, Germany)

- Laury] Sulfate Tryptose Broth (LST) (Biomark, India)

- Brillian Green Bile Broth (BGLB) (Biomark, India)

- Eschericia coli Broth (EC Broth) (Biomark, India)

- Eosia-Methylene Blue Agar (EMB Agar) (Biomark, India)

- Trytophan Broth (Merck, Germany)

- @15a3a1u Kovac '(Merck, Germany)

- Methyl Red - Voges Proskauer Broth (MR-VP) (Merck, Germany)

- OL-Napthol anddy 5 9% (Merck, Germany)

- Potassiumhydroxide (KOH) fnuidudu 40 % (Merck, Germany)

- Simmon’s Citrate Agar (Merck, Germany)

- Chromocult (Merck, Germany)

- Agar (Criterion, USA)

15
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X

- Baird Parker (BP; Merck, Germany)
- Potassium Tellulite Trihydrate (Merck, Germany)

- Tryptic soy broth (Merck, Germany)
- g15azaiy Kovac (Merck, Germany)
- nsauanin (L (+) Lactic acid) 52Auamidudu 80 % (PURAC 80, 80 %

PURAC Biochem, Gorinchem, Netherlands)
- Sodium hypochlorite

- LIPANBEDR 95 %

ad o a .40
FEmsauiiumsite
) a o ¥ A a A A ' Yy 9 1 ?
gt 1 madududesiuiduiienn’lnlavnmsdrdaninlszh ihle Tau uavmsazany
a Y ¥
AaBIuRAUITNTIUA1NY
1 ]
uieontiiu 2 manaaes
1, ] o
asnaaedd 1 M3gnumnuuduimnrmwesmsazaenasiuluglunaidoulalinaslsy
o Y d’l’ = s & g J
lumsdudaudeyauviidumiieen’ln

[v] L] 5 1
fesailoanin

] A‘l’ ' o 1 @ d’
wiiaiionn in senidiu 6 ngu Al

]
1 ol

ngud 1 : nquadugu (luguluaisazany)

L]

2
b=t

b= r B2 =
=1, =p. S Sh. =Sh.
H N

a2
: qulninlszh

D, oD

. uluasaze1vAaDIU 50 ppm

=}
W

2

: qulransazaieAasIu 100 ppm

w

: uluesazaiunasiu 150 ppm

] 2
D). D, Do s

[,

: uludr1saza1uARBIU 200 ppm

< 3 ¢ H = o g i =
mmzmaﬁﬁaiulﬂugﬂwqﬂuﬂaasuu1u1aza1uu1 : NSRS INAITATAWANBIU

¥
o

o ' a L L) {q 1
mjunasiu 1 3 dns asniald 30 wif unhduildinld

o

)
o

1. wajunagdu 0.25 niu Wnau 3 das anududu 50 ppm

e

° o a

aajunnesu 0.50 ATN WINAU 3 a3 AU 100 ppm

e

»
° [

majunagiu 075 niy 1hndu 3 fas anududu 150 ppm

Ed 1)
° o

aajunagiu 1.00 niy wnau 3 dns AudugU 200 ppm

A WD
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adl
IEMINATN

a o

u'lﬂ’JE]U'NluE]ﬂﬂulﬂil'lﬂﬂﬁ'lﬂ’cTﬂ umeemﬂu 6 ﬂﬁll umm’mmqaummwwu Taonms

1 o t J + o/ ' o 2 ¥ 4
fmmatmmaan"lnmmemqa: 25 N3Y mmsqmzqumwwuluaan"ln mnuumluaan"lnm

e

9 ¥ a = 1 ' g ' a v A v 9
mqmuumummsmamaannJu 6 nquaail nquusniunquAIuny (ligu) nqun 2 quaay
unlszih na:m 3-6 wmumia‘"awﬂaaiummwmu 50, 100, 150 1A 200 ppm AWAIAY
Tﬂumswmemmuaan"ln”lummnm’mmu Furar s i mnuum‘uu'lnﬁvmﬂm 10 W
umﬁmuean"lmmmnaummam‘mqaumtmaqmiqumummnananﬂﬂ mmsﬁuanu
z
mnm“lnamuanumnquunaummmq quunAlednaz 25 AN wdniuilsenlnuaazngu
'4 a o d o a a - a )
yssgma Ty 19uananad@nila uuavmmnumqmnnu 0 — 4 BIANTAIFLN NITUSIA1 3 MW
A < o [] 32 ¥ a a o
inofumed1e 13 Anudugaurs dvianua (Total plate count) Qauwsuwmsm‘lmuqmn e
(Psychrotropic baéieria)Tﬂaﬂﬂguﬁ'\mllﬂ (Total coliform )Tﬂaﬂaiﬁwwu“luga (Fecal coliform)
waz 3100 (E. coli) ¥an1snaaa 3 31 uasAnudugunm 18us minaasuanuRaneledu

&' a H 10
% Sundu suileduda uazanusou lausau TavlZsey siiud lusumshin 36 au

d' y v o a a ¢

MINADEIN 2 msdnanudusuimnesuvesmisazaoaasiuluguaadonlalnaslsi
o & A‘:' a a J A’ [

1Uﬂ1‘SUUUQl?ﬂ?ﬁﬂﬂiﬂﬁﬂlﬂﬂﬂﬂqﬂ

w L] H v
1. siethanlinaaey

A’ o g 1 a oy ar
ﬂ'JUUNluﬂﬂﬂvlﬂ”lf’Oi]'lﬂﬂﬁ'lﬂﬂﬂ lHﬂinY\WH“"."."J 3 mtuaan"lnmnﬂmﬂmﬁ'mﬂguﬂmswuﬁ

o

L4
anlszuna 20 wiH uamsnaassseniu 6 ngu Asll
nqud 1: nquadugy (i ldguluasazain)
1 3 ] ,p‘
nqui 2 : pinlszh

wiirie Tasu 5 ppm

aﬂ_

o4
AQUN 3 :

]
¥ p=1 ¥

nQun4: guiileTan 10 ppm

aslsiiTe Tou : mswsouToTau

(3

g a e
dindus das diuszozim 3w anududu s ppm

[ 3

<

¥ =
Sindu2saas Shezszoad 3 ui anududu 10 ppm
Tﬂuumimﬂﬂ"nﬂﬂ?mmmsaﬂmaqauw mammmuqﬁun‘?ﬁﬁwm (Total plate count),

. . . . |
Psychrotropic bacteria , Total coliforms, fecal coliforms Ha<l¥® E. coli
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g { J { J ’o‘ : J ! 4 ’0’ o J 1 g
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msnagouauiane leamud Iavldaudlsediuinhisunisin 36 au
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H A’ y © ' g e

a2 nsdadlesslngrninszith msazawlxfonlaTunaelsv i TeTau nazesazaw

o v &' “a = S 5 [] ]
nsauanAnAoeydunsdne linuazguamiiotesln
uilveeniilu 2 nsmaasa ldun
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msnaaedd 1 nsdiuietsslndotiseth asazawlaRonlsliaaelsv thileleu uaz
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FEnInaaeg
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1. ireaiiiensaln
ar ) z 1 LY ar o o 1]
motiiovss lnaamimnaaaaaiinzd waaianszili njammunIuAs4 g
] 5 ) \ =y g [ L] '
11 6.00 u. vuitersldsnemaniesiansiui 19naszina 20 wii wikmsnaaes
P~ ] o L4
gomilu 5 ngu Al
nguit 1: nguadugu (hildgumsaza)

’ H 1 ’Q’
agui 2 : guindszth

]
Tt A

v 3 Yy v
nqui 3 : e Te Tou AU 100 ppm

1.

1 d 1 2

QU 4 : QUAITATAWNIALLANAN mmt'ﬁ'mfu 2%

h.

nqudt 5 : guasazawlaidonla ez sy namdudu 200 ppm

¥
°

MSIeI o
a 3 ¥y & a a
1.1 maasouir 1o 19 100 ppm : UINAU 2.5 aAs Fluszuzioat 30 w1

100 ppm2.5L = 30 N

1 ppm = 0.3 UM
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4 J = aa L
1.2 MRS UNEITATAUNIALANAN ﬂ’J'IIJl‘(’l,!J‘UyN 2% : WINaU 2,437.5 UAQAAT 1A

a a aa < a s 9 a o
A17aZDWATALANAN 62.5 UDDAAT (MTASAWNTALDNAN ANUYUIU 80% YBIUTHN MERCK)

vinanududu so%cy, = GV,
80 (V) = 2x2,500
v, = (2x2,500)/80
A = 62.5 ml/2,500ml

¥ [y
13 mswissuasazawlvmonlaliaae lsv anududu 200 ppm : vdinau 2,493
a aa a a aa I'4
Sasaas Bunaoiu 7.14 Tadans (@sazarwlzinonleTunas 15 aanududu 70,000 ppm ves

1/59V Carlo erba)

1INAMUITHIU 70,000 ppm C,V, = c,V,
o 70,000 (V) = 200x2,500
) \A = (200x2,500)/70,000
\'2 = 7.14 m1/2,500 ml

o/ :’; a 5 ® A ’o’
2. astudnBnagdunidhuiloieslalaslshintssih asazawlsdonlalinae’lsn

4 =
Ay 200 ppm i1 TeTaru ARMdNYU 100 ppm HAZAITATAWNTALANAN 2%

v e ] g, ' X a ae¢ed 9 2 et Vi LI '
siadeglneontiiu 5 nqu asrenurogAUNIUITUAU nmiuinies lgudnhzaniam
o 1 o dy v oA 3 vl e . a " g {,’ oA
naasailu 5 NQu AU AQUN 1 NNAILAY (LNFHEITATAW) NQUN 2 uaninlizih ngui 3

P4 ¥ o5
sudrvasazae Te@en s Tnaelsy ardudu 200 ppm nguit 4 Judinirlelau  aaw

t 4 1 a ’ 1 1 g o '
Wadu 100 ppm nguil 5 Judsmsazawnsauanin aadudu 2% laoguieslalnhdananm

V1 X X " < 2 ° X ¥ & £ a2 ¥ a o X vy 3 ]

I¥viduiiie 5w imiu dbunmhAsazdmi 5 wiil duite lnudazguinisnssyon
] 1 a o g o § a {

My 3 01a m1nag 6 ved 1udunmafnTavuunziiuinuniiquugi 4 ssmaidue Hszozom

[ o 9 P —1 o ] 9 a o 7 4 a o d a ae

04 3 fuune 5 Tudsinusedie BRnudmgduniinaun gauvisdnni g Idlugangiidt In

ay ¢ ¥ . ¥ & Y ) Yy a A

aWosunaMuA uag E coli unzdugunile 1Aun nageuanuimeledud ndu uay

o . P
aruyenlauidy Tasldaudlsuitusiou 50 auauly

.,! o %’: A’ &' 3 g
i AR0IT 2 MITUBUND E. coli 1Az S, aureus vutitelnlagarsdradaminlizth msazaw

o %’ a
Txinonlelunaslsn i le lau uazarsazarunsauanan
o 5 ~ A 4
V%0 E. coli UAT S, aureus U3gNENBEa 10T Tryptic soy broth Huriardiuiu
o i ¢ v A 4 4
Sndesedvdisazatndllau 0.1% frumisea@euda el idSuaudelssum 10’

»
o

° j t A’ o n’ A’ o’ L &’ :’1 o J A’ o
cfwm! exmivtiuile Inqulumeuigns Wileduriatu@onaosdiuTaonswinsuiiendu’ly
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L ay 3 3 o v & g a X
11 (Podolak et al., 1996) ﬂ\ﬂ."’dglﬂﬂu’luuﬂzllﬂiqu1uﬂ1im1[ﬂalﬂu13ﬂ1 10 UIN ATINUYD

a v w ¢ 4 a £ 14 ' { =1 3 1 = v A
Gudumondamsuiio luideusgnd simiu ubaiie lnidh 5 nqu nauusailunqualugune

¥
a

'y ' 3 v fa { ¥

Nirun1sde nquit 2-5 Aensddanilszl (FalSnunasiuinaunie) i leTau
a = ¢ ' A’ J 3 o 1 Y L

asazawnsauananuasasazasIxfonlaTinaelsy Tavguiiie Tnlnhdsnanldvuzu
X 2 [ @ 2 -4 o X ) g 3 ° X v
dlone13 5wt Sruguideadu 2 asa viniu hvunmir i azidat 10 wiil duiielnudaz

' ' o a af [ o o 4 a
nquutanssgaliy 3 a1m o1z 100 ady lMldumara@nilaiuuaziiuinmiiqungi 4

= o [ A 3 o [ L4 a a Jd
DIAUNFAIKOT NITUTIINT 0,3 UAS 5 U lﬂﬂlﬂl}ﬂ’mU’l\‘lul’iﬁﬂ'ﬂ’lﬂ'IU‘QﬁUﬂiU

wnaumsﬁnmnmzm‘nﬁm’fayn

N
1. miﬁnmmmmauw” U191 UA (total bacterial count)

o ] a A’ “ ¥ " o ' [
ﬁumamwumaﬁu:J‘luszuznmmaq AIBYNAS 25 NTY Nﬁllﬁ"ltl’cﬁiﬂ:ﬁﬂ'lﬂ peptone

W31as 225 iadans s 1dd15asa10 peptone NUAMATNTY 1 : 10 FoulAssaunudseed

[

13 1 1 z : H
mngauluiAazsNnaIMsLuiie  1INugAAITaZaIY peptone 1 3 sTAUAIINRBINGATIY
A aa . 2 z
AMIT0919aY 1 UadaAnT 1AT018aIIUTIUINIZITD (MBS plate count agar ANITUINIZIYE

.é’
PSuasviuaz 15-20 Hadans ﬂi»ﬂﬁﬂ’ﬂﬂl‘ﬂﬂ‘lﬂ\‘lﬂ" 2 °lf'l iﬂﬂuﬂ'lﬂ'lill‘lli llﬂ’]ﬂ J'l‘ﬂ TUIWIRITDS

o 4 o = o g & ° ) X a ace
HUINTHIWISIHOLVUNE m"Q“ 37 o3ANyalryT llluna1 48 ‘]f'JTlN WIUTHUUIULYBIAUNTY

2 A .
FMUA A2 10TUHAIRIIZIIUIIZIF N9 1MIUTENT 1 30-300 TnTall (AOAC, 2006)

=

2. msfnmsunuaiiBofiannsaigldnigungiia (psychotropic bacteria)
1 o ) Q’ é‘l’ a' ] 1 o ] [ 1%
quiresisuiiefitnlussuznaidng Asetnaz 25 niu wauawmsozaoniilay
Y3u1as 225 fladans selaaisazav peptone NIAMMITUTU 1 : 10 Mouldssauanudonsh
pep

' ' X -4 4 o
l‘Hm::’cT!Jclulmaz‘lf’J\u’m1ﬂ‘li‘uulua i]’lﬂuu@ﬂﬁ’ﬁa:’;a’lﬂ peptone ﬁ 3 53?11]ﬂ']1“l$®91\1qﬂﬁ’10

a

aa ' 2 &
mmfﬁamqax 1 Hadans 1azn1wad lUIUINIZITD (N9 I3 plate count agar Q3VIUINICITD

a_aa R’

Suasouay 15 20 Snaan ‘lJﬂ'J'liJﬁlE]ﬂ NOD 2 °lf'l iﬂﬂu@'lﬂ'ﬁll‘ﬂ\illﬁ I J WIUINIZiTD

'n.n

o ».g ?‘ L = ~
UIBTUBIZLYBVNNLA LD IJ'ﬁ JuUnf 7?1\1?(11‘1!?11‘150?( llJ'lJl'Ji’l'l 10 T dwniusieu

g‘ j’ a ° v .
NINUA UAZTIWINUHARNIZIIUWIZIFENTTIUIUTEN TN 30-300 1R 1all (Diliello, 1982)
3. M5fANY Total Coliform Bacteria, Fecal Coliforms Bacteria 1% E. coli 17875 Most

Probable Number (MPN) 8148435 AOAC (2006)
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.
3.1 msany Tnanesuianua (Total coliform bacteria)

o ] ° i Yy ¥
Vi@15aza10 Peptone 1 14ANMISIIUgAUNE W fnua farududu 1:10, 1:100
waz  1: 1000 laugaasazaw Peptone Arunduduaz 1 fiaddnsdiwaclunacananssienulu
=t o & a aa [3 Yy ¥ ¥ .
TinaoadnAwLasyIs90IM13 LST Y511as 9 addaas Wnauiduyuas 3 naoa vimiuti 1y
Voo a a d & o o ' ao a
vuiigungil 37 osrnaides Hunat 48 $¥alue iimsasiena vasaveiiednlainmia
3 o o o A < 8 o ] 3 P P o
Sunolunasasnima tuiinsaidly + udrhmsawroaslunasanaassin nmululivasasn
% a aa ° ' { a o & °
fadaiion1s BGLB 151nas 9 adans ymsuuiiguungi 37 °C dhunat 24 931w vims
@ aw a X o o o & g g
as19na nasaveintetnlalimufavunolunasasnma Tuiinkaitlu + tazsivausaiily
mmuwmnwn"lﬂmnwﬂﬂ (Most probable numbers, MPN) (AOAC. 2006)
32 miﬁnyﬂﬂaﬂam‘luna (Fecal coliform bacteria)
D X - dam o X v o 4
surennasanimanayumuluvasasnmyvoinasanussyeIns LST a3
funasanaaseniwlulivaoadniadalioms EC Broth Suias o inddas hmsiungungi
fe) =] & o o ' Aoy a 45 @ oY
455 °Cifuma 48 $11u3 vnsasiena vaoavesmodnlalimanadunislunaeadnie
Wuiinwaithu + nazswanuwaiilu MPN (AOAC. 2006)
3.3 asfnu1d inla (& coli)
° § : o 5 [ t_?l’ {
" maeafiilons EC Broth daiifmmiauu1ihiins streak plate asluvnuriiziyonl
‘ 9 o v oA a = ] o °
91113 LMB Agar udnh liuiigungil 37 ssrmwaioa (uran 48 43109 vhin1sasewa 91U
5 i J ' ' o o 3 o
mzideiiide £ coli ogaziithize-d Mmavutiuiinsadu + uazsweumaidiu MPN (A0AC.
2006)
= =} y . .
msfnuy1d Inladsun1snaaoy Indole, MR, VP, Citrate (IMViC test)
° ° t_?.’ H J 2 '
M 3En15989 AOAC (2006) Ao umizirenlido £ coli uunulnlaliinen

o

$12u 2 InTadl uazdrwaslu Plate Count Agar slant nasnay 1 InTail v luungangl

37 pernaoa dunat 24 $2 Ty anagountvesniiy

3.3.1 MINATSL Indole 1HGHITAWITBIINDINTS Plate Count Agar slant.a9 1B IMS

a

& A Y v a o <& 2 a
(@150 Tryptophan Broth udniuliNgungil 37 sesrwadea Wuzan 2497 Tue m1miuiay

° a aa -4 14 s a
1992010 Kovac 91U 0.2-0.3 yaaanI flﬂﬂﬂ?l + vzﬂﬂngmmmmuuuvm Tryptophan

Broth

. -
3.3.2 MINAADY Methyl Red 1163 Acetoin (MR-VP) TﬂUﬂ'liﬂ'lUl‘}fﬂi]'lﬂﬂ']‘H’li1u Plate
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\

4 A’ v A a = =1 &
Count Agar slant a3 lueMsiR0ATe MR-VP Unfigungil 37 esnwadon (funar 48 #2119
9y [ - { 1 o .§'
Al 2 Aaufs
o g ) J
-dmdu MR 1¥IANdN3aza10 Methyl Red 2-3 nua alumsazauiossuiu 2
fadans wa + wINATUA
o Y Yt .&' a aa 1 Y a a aa
- dudyu vP Iouideilszuim 0.7 iadans lalurnasanaaouadiay 0.1 YanaAIYoT

y
5% Ol-Napthol aeludIsazaItieanseed Las 40 % vosa1sazalw KOH adl narnald 2

$21na ma + 9z 1A dsunuaq

]
* ' IS

° ' J . . s
333 MINAADBY citrate 1M 307010 1d09IM15 Simmon’s Citrate Agar UUNQUNAY 37
Ve ‘o’ o
DAy aITU uJunm 48 ¥ 104 wa + 9z IR asu
4. P3ANNISIUIU Total Coliform Bacteria Utag E. coli Tnu1dem1sia08 Chromocult

$199975 AOAC (2006) -

[}
a1

M o 1] Z 3 1 o 1] (v
quarndeFuileNinluszeznainieg aeaz 25 A5 HAUAIUAI5ZAI0 0.1%
a aa FY d‘

peptone 1/311A5 225 fladidas ve'lda15aza10 peptone NN fanududu 1 : 10 suldszauany

{ ' ' 1 ¥
Bomarmuzaulunaazsnnamsiuile s1MiugaTITazall pepone ATNITEINAE 0.1
a aa d. o =] ’o‘ _____ o~ - 3 9 ast
Jadaas NITAVANNINDD1IAT 2 41 A3ULE 1Y 13 Chromocult 'y AwBns spread plate

2 2
technique  U&IATI9MIMZIYE iheumzrelniigungll 37 saruraded e 24 F2Tu
Tﬂ’mﬁﬁﬁ%wmmmiuﬂu Tnanosunuaiie dmialafidinhiuusasiniiv £ coli
¥ A A o v . 9y aa s {,’ a o d" ,j’
ntuietuduidlu £ coli Wqulalatidiinhidu @Wuaaluemisiaeae Tryptophan Broth
] ﬂd' a s [~ & g: a °
n¥igungii 37 ssusadua Wuna 2497 Te 9ImMiuANE13aZA0 Kovac 347U 0.2-0.3
a as 3 s a d' 1 @ o dd' a
finddns S ke + vxa)s N AuAINTIULUYDS Tryptophan Broth tazud i Inlatinmna
5. MSANYT S, aureus (AALA9IN AOAC, 2000)
. z

qua fredredudefunluszuzinaraieg aaed1eag 25 nfu wanslvdITAAY

C.i%peptone 1I311A3 225 Tadans 92 1d@13aza10 reptese Ananududu 1 : 10 $isuldszay
: ] ' Y {
anuveeiminzauluuaazsnans o v 28130270 peptone AMIADINAL
a aa = o =3 3 . . ey y ¥
0.1 1aA0AT NILAVAUIIVINAL 2 F1 AIUUDINT Baird Parker Medium + Egg yolk im'19 A
aa .. b4 ° X ° X oA a a
33113 spread plate techinique UAIATINIUMIZIFD NUWISIFOUNTIQUUY 37 DIFUTAITUD
ad

Shuan 24 $2Tus asrenalavg Inladifildduazlinsneuguinaes (opaque zone) Tuvins

¥ ¥4 2 a aa v o
nageunsadeu lal coagulase Tavidvaralunaoasints BHI 0.3 Nadaas Uuh 35-37 03N
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i ue U 18-24 57114 9IMTUNGA rabbit plasma 0.3 Naddas atlunasa BHI ilihiv 4-6

o ’ 4 o o A ¢ ! & a
#2119 muwaTmﬂmiu*uqmﬂmwmﬂmaulﬁmmmmau"lqm coaglulase NI¥O S. aureus WA

o 1

= &
6. IAAITUBIUD

o a9 4 N o

[ j Yy A’ 140 o W Hq ¥y ' o
mﬁ‘luwu‘nmuuan'umma"lnwﬁuwﬁnnmsnhfmq ABUNINITIATAVWIATOIUDIN

&' ] . . d d o &' o 1
%9041Hi0 (Hunter Lab 74 MiniScan EZ) (NU403jayn3suza190an1sinysnyuile uina1 L,

a*iay b*

a3 LY ' S o .
7. msvnulefiFudnsgaunimingsnINMsINUINY (% drip loss)

'
o g v @ ]

& ' 3 w TR T - & ¥
$uhmindeguiiovarewdusnunuihnihmindudumD) vssyiouaailumauzua’
o 1 { & & 3 Y . ° o
Wt 2-4°C w24 F3Tue sainin (D2) (Stolowski et al. 2006) Auanmnleiisudns
a ¥ @ ot 4 o v v A
qtymuumunszmnmsmusnm"lmmqﬂma"lﬂu
o ¥ 3 Y J g o
mi'mmmsqn;n?wmnunszmwmimm ny1 = ((D1-D2) x100) /D1
1) A’ o ¥ o 4 3
8. mimmmun‘umluﬂTmﬁ'ﬁaﬂmuimﬂmuma (Warner-Bratzler shear force; WBSF)
TauI5N5UBY Van Moeseke and De Smet (1999)
w2 X g 4 4 a9 & Z
8.1 aaguiloitiugdmasuiudnnmlsznm 2 x 3 U MU 1 U2
o &, ° { =
8.2 Ao Wussylugegamnme udnhlUAuiigungii so swusaidoa

& <y > .&' = N P}
%unizmqmnquhnmanaummﬂu 71 BIAUAUTOR

- ¥

a .&' o < ° ’ = 4 °
2.3 e i lgiiud Taethi Tvarkudiunanlszana 1 ¥ 1w thoenvings

o & o v ¥V a 9qvd 4 a4 a w v P w
8.4 u'!'.uf)iﬂ‘ﬂ'lﬂ'liﬂﬂﬂ')ﬂllﬂ1ﬂlﬂuiﬂﬁlﬂaUNNuNT YUIA NN x Y1 x YU NINY

v
& s sy & 1 }4 [y 1 e
1x3x1 cm (A udulonduiiie) edeubsAIBINAL 10 YU
° w w 1 .&' 4 v o
8.5 i liFanussarIUIiioAI019309 Instron model 3344 ¥23n Wamer-Bratzler
shear taztufinnasusuiougagalumitoN

o [ Y & j '
9. msnagounuitmrelevesdi Inadnduazdnuusialiveuiieln
Taovnsnageunnuiawelantedud dwndu dunnugeulavsan Taoldy

: % o ' (Y o ) ’ U ]
naaon Fuflundmindnu 019136 uazduT Inanald Tdaemsiazu nngaenzuuu (li

o [y

go1IIN) B9 5 (FOULN) FnaTeuaMNIAINTEIMTBIEUBLUEAI R uiifinonannuon 14
M AANILTTIGEOR
mi31ﬂ51zﬁﬂ'z1uuﬂnﬁ'nmmﬁﬁmqﬁ'mﬂizmwﬁnﬂ"mauﬁ'eﬁaﬂri'muwums‘nﬂam
HuUguet19auysal (Complete Randomized Design, CRD) UENIHANIITNARBINTIATIEHN N
asalaoleTdsunsa SPSS dvamnsedinszideyaniadald naznSouifisunnuuanaieyes

v A Yy aa . . 4 o 4 3 4 /3 &
AUNAUAIUIT Duncan’ s New Multiple Range Test NITAUNNUIFDNUN 95 nlesigua



unii 4

namanaaes agliazinnsamamInanes

; N S g ¥ ¥
gt 1 msfuduseyduniduudioan’n lasmsdudaohiszih ihle leu uazasaza
a 4 Y 9 1
AaBsuUNAMNUINTUAINY
o = y g 4 a a s
msnaaedh 1 msanmanududuiimnzavesmsazawnasiulugluanioslaTunaols
Y 2 A’ a a ng v
Tumsdudaeyauvidduuiiean’n
3 = Y 9 ] ' &’ a d/g& &’ T
1. waveslmsazasnasi unnududuann Aewegauvisdianuauuiioonln

" X ya .
uiiioonlalinlszluazamsazavnagiu aadunlalinaels) anudududie

X a asd Y o a asd oA 4
aunsaaareydunioiivua 1a Tagswugdursovianualunguingulinlszthuay

415azawAAoIU 50, 100, 150 (ag 200 ppm UaAlaaad 0.56, 0.74, 0.71, 1.01 uag 1.09 log CFU/g

3
&£ Ao

o @ @ \d ng ¥ 4 o L o :’l
audiay  mondamsguiiesn’ln  enSsumsuiunguatug FalivmIugaunionanun

a o ' R

v ¥ A a A vy A d b 4 o ° a 19 ’
I.WNilul.l.azUQW'U'J'ITT'IH']'J'ﬂUUUQl"fﬂQauﬂﬁf.ﬂﬂ lllf]lﬂ'llul'] 37U Tﬂumu’mi}aumumﬂuﬂunqu

figulwinlsziwazasazawnassu 50, 100, 150 uaz 200 ppm fifnanag 0.52, 0.19, €.46, 0.94

v = o

ag 1.01 log CFU/g amd1dau Fannmamsnaassszitulai nquiigulumsazawnassu 200

]
=

a’ 4 &' a = ¢ % it o o
ppm ﬂ'l)J'ﬁﬂU'lJU\‘ll‘Ifﬂijau‘YﬁUﬂ\'lHHﬂ"lﬂﬂﬂﬂﬂ ﬂ\‘lllﬂﬂxﬂuﬂ'ﬁw'ﬂ 1

.:: ° a - d :’o g + d’i v = Y g ]
197191 1 ITUIUIAUNTY aHuﬂuuluaen“lﬂmaqﬂumiazawﬂaaiuﬂ’nnwu‘uumaq

Number cf microbial count (log CFU/g)

Treatments Log reduction Log reduction
Before After Before — After 3 day Before - 3 day
Control - 5_.12 +0.35 5.98 +0.45 Increase 5.97 +0.91 Increase
Tap water 594+078  5.33+0.50 0.56 5.42+0.59 0.52
C1 50 ppm 6.26+0.57  5.52 1.0.70 0.74 6.07+0.25 0.19
CI 100 ppm 6.00+062  529+0.43 0.71 5.54 +0.59 0.46
Cl1 150 ppm 636+0.93 535+041 1.01 5.42 +0.54 0.94
C1200 ppm 595+0.17 4.86+026 1.09 494 +0.41] 1.01

vuwmg  : Cl uwHia AaB3U (Calcium hypochlorite)

. Before, After, 3 day M08 fiougs wdagu 10 i naziny'l3 3 Ju awddy
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LS

]
a

Y a v 2 A a add a v ° 1 '
2. Nf’l‘umﬂ‘lﬂ‘lfﬁ‘liﬁ°ﬁ10ﬂﬁaiu1uﬂ1iU]Jml‘lfﬂi}ﬁu‘nitmlﬂitgvlﬂﬂqmMﬂnmﬂumﬂﬂﬂvlﬂ

nﬁquluaan"ln’lumﬂi <1nasarsazarvnaeiunududud1eg awisean

2
wa%aumuwmm“lﬁnqmnnum'lﬂ Tﬂummuqaumtmmiu"lﬂwqmwnnm’lunanmu'lu

9
¥

Slszihuazaisazainasiu 50, 100, 150 1AL 200 ppm {imanaq 0.14, 0.63, 0.32, 0.45 LAz 0.98
log CFU/g Mud 1Ay munaqmiqmuaan% dionfvudivufunguaugu cnmmuauqaumuw

2
Lﬂiﬂl"lﬂ‘ﬂqmﬂﬂllﬂ'llﬂll‘llllllﬂ"lllﬂlﬂ'l.lvl’] 39U ﬂﬁll‘ﬂi}lﬂ'ﬂﬁ'liﬂ:ﬁ'ltlﬂﬁﬂiu 200 ppm unanng

0.18 log CFU/g ’luﬂxmvwﬂaunqu“lumﬂiﬂhua A5azaIunasIU 50, 100, 150 TS maugdunid

2
mﬂim"lﬂ‘n'qmﬂQummuwmemuununqumuﬂu mmnwamwﬂammmu%m nqumu'lu

x

#150270AA05 U 200 ppm mminunw‘m%aumuwmm'hmqmﬂnnm%ﬂwﬂﬂ aanaaslu
d

AN 2

v ao 2 v A a Y
Vni‘Nﬂ 2 ﬂ1u1uQﬁuﬂ$Ulﬂim1ﬂﬂquQnﬂ11Julu0i)ﬂvlﬂLuﬂqu1uﬂ1iaza10ﬂa'i)iuﬂ’ﬂm‘u&l‘uu

A9
Number of Psychrotropic bacteria (log CFU/g)
Treatments Log reduction Log reduction
Before After Before — After 3 day Before - 3 day
Control 6.32+£0.72 6.10 + 0.29 Increase 732+ 0.09 Increase
Tap water 5.89 +0.28 575+ 1.22 0.14 6.90 £ 4.20 Increase
C1 50 ppm 6.32+ 0.32 5.69 £ 0.59 0.63 6.98 + 0.03 Increase
Cl1 100 ppm 5.65+ 0.05 533+ 0.33 032 6.75 + 0.28 Increase
C1 150 ppm 562+ 0.34 5.17% 0.26 0.45 6.79 + 0.26 Increase
C1200 ppm 6.73 + 0.91 5.75+ 0.35 0.98 6.55+ 0.32 0.18

W1UIMg : C1 MUWHe AABSU (Calcium hypochlorite)

: Before, After, 3 day 'H!J'lUiN ﬂf)lli}ll ﬂfNQLI 10 U 1Ay lﬂ'l.lbl’] 397U AR

“ 9 v 5 __.&’ 5.2 I'4 i’: A’
3. Na‘llﬂﬂﬂ'li1‘)5ﬁ'liﬁ”ﬁ'l(lﬂﬁ05uﬂ’] 1Jl HNUUAN l.ulluU‘]JU Do IAaw YOS UNINUADUILD

anln
’ A’ J :’ = ¥y ¥ v ° =
ﬂ'ﬁQ!Jlu‘ﬂaﬂvlﬂliulnlji3ﬂ1lla3ﬂ1ia3a’lﬂﬂaﬂiuﬂ1‘lﬂl‘llll‘lluﬂ’N"] ﬁ'lll’ﬁﬂaﬂﬂ‘lu'JUTﬂa
s 2 v ° a s ¥ oA a a
ﬂﬂi”'ﬂ\"ﬂnﬂqﬂ TﬂUinu’JuTﬂa‘vlaii.l'm'nuﬂ'luﬂqanﬂumia:awﬂaﬂiu 50 uag 150 ppm U

: o w o 1 .&’ v é o ¥
A1aaad 0.18 LAz 0.16 log CFU/g muday mondamsguiisen’ld denffuiivuiunquaiugy
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Y

. -
2

o ° a ¢ ¥ 1 A d [ o ' ] 14 v
‘]NU“‘luqu%'lu'JuTﬂaﬂaiU“Q"Uﬂlwu‘Uuuazlualﬂuul'] 3 W1J’J1Y}ﬂﬂquuluuﬂa1Uﬂ1iUUU\1

° a '3 ’a’l [ a
il'lu')'NTﬂﬂVlﬂiU'YNﬂﬂJﬂ ﬂﬂlﬁﬂ\ﬂﬂﬂ'li'l\iﬂ 3

4; o a o {a .«! 1 d’ ’ =y Y 9 T
MTNN 3 il’l‘N’J'NTﬂﬂﬂﬂi11ﬂ\)ﬂlﬁﬂuUIUOGﬂ‘lﬂIUGQU1UﬂTSﬁ$a'IUﬂﬂGSUﬂ’J'lNl‘UN‘UUﬂ'N"]

Number of Total coliforms (log MPN/g)

Treatments Log reduction Log reduction
Before After Before — After 3 day Before - 3 day

Control 3.69+0.49 4.07+0.30 Increase 4.69+0.54 Increase
Tap water 3.39+0.07 3.51+0.84 Increase 4.36+0.74 Increase
C1 50 ppm +-3:56+0.86 3.38+0.83 0.18 4.20+0.14 Increase
C1 100 ppm 2.97+0.34 4.07+0.30 Increase 4.49+0.63 Increase
C1 150 ppm 4.14+0.39 3.98+0.38 0.16 4.36+0.74 Increase
Cl1200 ppm - 3.04+0.96 3.0740.30 Increase 4.03+0.20 Increase

MIBIMg : Cl MWWHI AABIU (Calcium hypochlorite)
1 ' [ o o o w
. Before, After, 3 day MN10Ha ABugy naagy 10 wiii uazinu'ld 3 u awddy
s =t gy ¥ o ¥ -:! < 5§ a Jd X
4. naveansldasazarvaasiuanududuang lumssusaoiinea lnavesuswiic
an'ln
X . ¥
msguiitesnlalinlssthuazasazawnagiunnududu 100, 150 uaz 200 ppm
aunsoansuiinealadvedu 14 Tavsuuilaea Inavedn Tunquitgulumsazaisnassu
3 o w o ' !
100, 150 w@z 200 ppm LA1AANA 0.14, 0.18 1A 0.45 log CFU/g MUMIAY MUNGINISgUILD
v oA a o & < Y o ' ' 1a o ¥
on'ld WenRsuifvufunguaiugu uazilefin1d3 fu wuhnnguliltinalun1sduda Fecal

coliform Aalaralua13 199 4
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4 [J a A’ ¥ A J 1
a3 4 Soufinealadvedy vuiiieen’n ilegulumsazaenagiunnundududeg

Number of Fecal Coliform (log MPN/g)

Treatments Log reduction Log reduction
Before After Before — After 3 day Before - 3 day

Control 3.6110.19 3.52+0.75 0.09 4.60+0.57 Increase

Tap water 3.2310.43 3.4410.74 Increase 4.11+0.40 Increase

C1 50 ppm 3.60+0.31 3.65+0.36 Increase 3.89+0.34 Increase

C1 100 ppm 3.24+0.42 3.10+0.33 0.14 4.3610.73 Increase

C1150 ppm 3.39+0.67 3.21+0.17 0.18 4.02+0.29 Increase

C1200 ppm 3.81 +0.42 3.36+0.56 0.45 3.81+0.30 0

..

yianuvg : Cl Muwda AassU (Calcium hypochlorite)
. Before, After, 3 day MU1UD4 ABUY NAIFY 10 it waziiy'ld 3 Ju auday
5. Nammnﬁh’f'ﬁﬁazawﬂaa‘%uﬂ'nun’fm’fwinq‘lumsti'uz’fméa E. coli yuiiioon’n
msq'mf‘faan"lri‘luﬁﬂs w1 Az asazawnass undudu 150 uag 200 ppm TINII0
an E. coli 18 10 E. coli lunguiiqulumsazawnagiu 150 1az200 ppm fin1ana 0.52
Az 0.65 log CFU/g ANAIAY muua"aan'mﬁaan"lri dienfvuifvuiunqualugy waziiloiy

t J t o zl o H
143 $u wudyangu e lumsguss E. coli Amanalumsni s

d' o . 3 T 4'1 1 G Yy 9 1
A1TNN 5 VU E. coli uuluaan"ln maqnlumsazmtjﬂaasummwwumqq

Number of E. coli (log MPN/g)

Treatments — Log reduction Log reduction
Before After Before — After 3 day Before - 3 day

Control 3.59+0.21 3.47+0.91 0.12 " 4.60+0.57 Increase
Tap water 3.00+0.37 2.5710.41 0.03 4.11+£0.40 Increase
ClsOppm  3.70+034  3.78+040 Increase 3.89+0.35 increase
Cl1 100 ppm 3.24+0.42 3.34+0.02 Increase 436+0.74 Increase
Cl1 150 ppm 3.851+0.19 3.3;3)1-_0.03 0.52 4.02+0.29 Increase
C1200 ppm 4.021-:0.36 3.3740.01 0.65 3.80+0.52 Increase

M3BIMA : Cl ¥uwds AABIU (Calcium hypochlorite)

o 3 3 @ =3 o o W
. Before, After, 3 day Uil Aougy ndagu 10 wivi ozt 3 Su anidiAl
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a 9 o o X Ay A y ¥
6 wansdssiiumeauszamdudavesiionn Iniioguludisazaiuansiunamuiuil
A
a LA A’ N L) 1 Y c;
miﬂszmuf]mmwmNﬂszﬁmauﬂmauuean'ln Taunsnaaouduainnguiys Inai
¥ ’ o -g
Lildsumsin Tavviimsnadeuninug 6 Nquasll

1. Control e nquaaugu (higumistas)

.
H

& v A %
2. Tap water fin nguiiguiilszih

A oA a4 Yy 9
3. Cl 50 ppm A NGUNYUAITATAWARDIUNANMIYUYU 50 ppm
4. C1 100 ppm f© nfcjnﬁsjufmazawaae‘%uﬁmwu’{m‘l’u 100 ppm

5.Cl 150 ppm fiB nguiigumsazatenasiufinuidudu 150 ppm

6. C1 200 ppm A0 nguTiguansazawnassufinfudu 200 ppm

msvmﬂanﬂmmwnNﬂs:mwﬂuwamﬂaumnuﬂ 4 dnuaz laun mm*ﬁaumuﬂ
nau ileduna tazanureulavsaw Taoldnzuuuanuiianels 5 szAy Faud 1 -5 wadl 1
weae lisevinn, 2 naneda Tivey, 3 muneda meq, 4 MU0 FO, 5 HUNUDI FOUNIN
¥ )
Sudihmsnaaeuninug 50 AU pTIwosHinAnyaansuazynasia 1l domiu
= Yy 9 o ¥ L ° a o ¥
maTuTadnszroundudrngunmsaanszaiy gnacouuuthunsasiodiuim 5 au Amiluiovay
a o a 4 ' 1 ) °
10 uazmangasuau 45 au Amiluiovas 90 fnadoudiulnglaney 20 - 25 1§ 36
au fadhu¥euazr2 01gdnd 201 Anfluiouns 28
a 9 o o -:g 1 Y o J b 4
sinsamssziuguamedulszamduiveuiioonn gaaabiunludunnu
ﬁqwa“lﬂﬂus'Jmlmé’wﬂﬁen“lﬁ’ﬂ:,'uuu‘luﬁ'm%vmnduﬁq’nmsaxawﬂaa‘fiuﬁﬂﬂmﬁ'ui’fu 50
? 1 z
wag 100 ppm Yeuningualuau  Unlsah asazarunagIuaNuTudL 150 1ag 200 ppm
uanAfustIhisd AN 1eana (P<0.05) ugasazawaassunududy 150 az 200 ppm
o T I o aa v a Y L v ooy t
Lifiaunandie it uiidvynieada ludundusazduiiodudadnageulinzuuy
ta t o - K. @ aa Y 3 9
auzoy Winnuuanatuediihivdsynuadauas ludanuseu Tassaudnadeuly
azununnuseulunguaisazmoenasiuaududu 200 ppm wINAigA HaAITATaAwANBIU
s 100 ppm ouiiaa nmmuwnmmuamquuumﬂmnNﬁnﬂ (P<0.05) 91nMsUsziiiy
Fuun .m'nwnﬂﬁau'inﬂ::uuuﬂﬂwau'lunaumsa"awﬂaasummwuw 206 ppm AINTTA

Saaaeluasedi 6
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- a o X vA o
ATTNN 6 N'ﬁfni'].IizlnuﬂﬂlﬂTWYI1\1'].I5:’;fﬁﬂﬂllNﬂ"UENluﬂaﬂvlﬂlllflqu1uﬁ1iﬂ$a'mﬂﬂﬂiuﬂ')'lll

Yy ¥ 3
WUTUAN
Sensorry attributes
Treatments
Color Odour Texture Overall acceptability

Control 324" 3.38 2.76 334"
Tap water 3.40° 3.30 2.76 338"
C1 50 ppm 2.88° 3.02 2.54 3.02°
Cl 100 ppm 2.86" 3.02 2.68 2.98°
Cl 150 ppm 341 3.04 2.62 3.18"
Cl200ppm  ~7 3.55° 3.28 2.78 3.54"

{ [ 4 ’ o o an
HU0ING : AONYT a—e Fuanansulunsuramnuananedninisdiyndes
(P<0.05),

Cl Muwd AaDiu (Calcium hypochlorite)

3015 0IHONINADDY

1. Nmlmms'hsmsmmunnasu‘lummummannu‘n Sduniiieanln

acd

mnmiﬁumamamaﬂn"ln WU SIUIUYAUNTININUA (Total plate count) A3 uay
5.12 log CFU/g mnmmg“lummmmmgmmmu'magmﬁummymuazmmmuwm UNDY.
s o V1o a asd a X vy ' a 5
6700 - 2548 Fimualinsnugdurizdamuainuluile lndeshifu 5 x 10° CFU/g
d'l Q kY = o ?.’, j = o -ﬁ' v
Luammsﬁnmwaﬂummﬂafmiazawﬂaaiu“lumiuuumaqaumuuumaan"ln 9INHA
' 3
AMSNAADI WUN ms i sihiazatsazarvaass uaaadudu 50, 100, 150 uag 200 ppm
z
mmmaﬁwaaauwstﬂﬂ 0.56,0.74,0.71, 1.01 l1ag 1.09 log CFU/g MUl 4 Kirk and Mitchell
(1980) 813 1Ay ANILY (2540) AN ‘amJiumﬂnanvaamﬂwﬂaaiu“luqmﬂmniiummi o
ﬁmwmaq%umuwﬂmﬁaumnumms mmmnﬂaaiuuazmiﬂiznamaaiuuqmﬁuumm’lu
& g‘ = L) . 1] L]
mimawua:uummmmmmqauvﬁéuav Wei e al (1995) 813100 ANLY (2540) NA1IT
asazaIunacs LU sann ‘mnuaumm"lﬂwaunummmuaau wazdsanlsn aduduy
.
YDIFITASAWARDI U szUznammiasmuﬁuwmuwa wmmzlﬁmmmaqaumu UBNINLULA
' ] PRy ar 3 ¥ v W W A’ o -g s a a
wxmmiazawﬂaa5umzﬂummwuﬂuuqauazfmwﬁnuwmﬂunmmuﬂuu%zuﬂszﬁmn1w1u

1 ]
MIMNNTDUINVU
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.
21NN153NH1UBY Sinhamahapatra et al. (2004) §131AY Loretz et al. (2010) Farsazay
9 1 [ A’

aagiutudu 50 ppm lunsguan’ls dunars wi annsoantsoasld 09 log CFU/em’

d ) ' X 2
Tuvmzi Wei ef a (1995) 813 1Ay AULY (2540) NATIT S uongoludu 3.06 uaz 4.16 log

° aaa o v W o A’ d a °
CFU/ml Y3 orfuensazatonasiu 50 ppm dudaiuieliiuia 30 Jum awnsaiany
A’ a ) 9 %’,
[Foyauvisdlananua
v @ ' F4 ' P o a s 2 Aar A 9 '

sinmsguazetiaiionn’s nui Sruaulndneiunisnun IAI5HAU 3.69 log CFU/E 1
dqva 1 & a4 o a Ay 1 A Ao ay ¢ ¥ v P
Fiuduiteon nfiquanyaznisndan Lid isnntisiuau Indnesunanualueglunas
11ATFIUTEIIATFIUTUAUNBATUATOIMTUHITIA UNDY. 6700 - 2548 Fatmualin su

a :I d' A’ 1 ra 4 °
Tnadeduranuaiinyluite ladeslifiu 5 x 10° CFU/g devhnsAnywavesms 1daisazay
= o «’:’f tg = A’ 1 .

aagsulumsdudugeyduviduwiioon’ln 9INN13ANMIVEN Sinhamahapatra et al. (2004) g1 la
Loretz et al. (2010) Wasazawnagiudusu 50 ppm Tumisguanla dunar s uifl aunsoan
5 =
@oTnaveiuasld 0.7.log CFU/m’

91NAISANLIVeY Stivarius er al. (2002 Wi AABI L MTUFU 200 ppm AAMUUUTIN
o a a . Y L X g
ga SalseAnEnnlun15an aerobic plate count 14 1.64 log CFU/em’ uazyuiiloaiingulu
aaeiulasen’ss @1150an acrobic mesophilic bacteria 18 1 log CFU/cm’

a Yy v 1 Aa v ~ v a
5 uovesmsazmnasIuaNudNudG Alinadennuianeloveduilon
a 14 @ o J ) ' =
mnmsﬂizmumqmuﬂizﬁmﬁuuﬁmmmaan"ln eguluaisazaionasiuniiy
1] A’ ] A

Wuduaeg wun namsdspiuanuienelavesinageuiiidedudveaiioon’ls nnngu 2]
wﬂﬂanhﬂvuuummwawtﬂﬂunqumu“lumaasmmamummwmm 200 ppm mnmmcm
Nisiamuuanaeiusdihivdnaymeadasunguaugu Chigw) nguinlszth uaznguiigulu
asazatonagiuadudu 150 ppm  uanAnAuednivudiiymeadn funguiigulu
msaxawﬂaaiumwwuw 50 110 100 ppm FeNATBUTANNUANANAUNNAUINA $2v07Y

qmmwvm‘lnuﬂ1mmwa‘lwumnmanu

. _ d' Y ¥ _{d' 3 w ¥ A’ a a o X
nanaasat 2 mIfprnudutuimnsauvesmnhls iy lumsdudureyauvistuuiie

an'ln

v
adar

1. mwaam11wﬂaimu‘lumsaummaamm‘samuuaumﬁaan‘lﬁ
) ' 3
mnmiﬂﬂammii}uluaan"ln‘lumﬂizﬂ'lua:u'ﬂahuﬂﬂun’fm’fu 5 ppm 1182 10 ppm
z L= :‘ [ L) g‘ 1 4 \
aunsoanFeyauridianuald Tavsuougdurizdnianun (Total microbial count) yoangquiiqu

TuiulszthuaziiloTau 5 ppm iag 10 ppm UA1AAAL 0.56, 2.00 1A 1.60 log CFU/g ARl
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N,
- X o o -
Tnolunqueunu (higu) X ummuqaumumnuﬂmuw demuifloonln’1d 3 u fig UMY 0 -

4 DIAUBAUTA WU n1muqaumum'mm“hmqquu‘lumﬂixﬂnmﬂahu 5 ppm Az 10

)
<

ppm 1A1aARY 0.52, 0.56 LA 0.89 log CFU/g adsy Fsrnnansnaasduaasldiiudi nqui

asd

' 2 vlsu s vy ¥ 2 v
gulnihlelau s uaz 10 ppm mmmuumwaqaumumnm aaninsdeainindszih as

naadluaisian 7

- ° X2 a adsd F1 v ¥ a ¥ P
MINN 7 mmumaqaumumﬂuﬂuumaan"lnmaqu“luuﬂahumamwuwmqq

Number of microbial count (log cfi/g)

Treatments Log reduction Log reduction
... Before After Before — After 3 day Before - 3 day
Control 5.12+0.35 5.98 +0.45 Increase 5.97+0.91 Increase
Tap water 5.94 1‘0.78 5.38+0.50 0.56 5.42+0.59 0.52
Ozone 5 ppm  7.07 £ 1.08 5.07+£1.59 2.00 5.51+1.32 1.56
Ozone 10 ppm  6.31 £ 0.65 534+0.23 1.60 5.42 +0.54 0.89

3 3 v g o o w
Yanuine) : Before, Afier, 3 day Hunufia Aeugy ndagu uazinui3 Ju sy

'
2 da

2. ummms‘lwﬂtﬂmu‘lun1,ammmaaaumama‘%w"lﬂmmﬂ figwuiteonln

9 13 a o 1 4 ° %’
luiincaeInNy miqmua"lnmumﬂi“m il lounnuidudu 5 ppm uaz 10 ppm
3 H

mmmam‘naqaumU‘nmmmmmﬂqmnnnmuumaan"ln"lﬂ Tﬂmuaan"lnmu“luuﬂahu

j *

anutudu 10 ppm auNsnaneyAUNIdlAnNga Ao 1.05 log CFU/g uazmaqmuaan"ln“lu
2 2 z . o
Slseih nazdiTeTeuanuidudu 5 ppm ansoaade’ld 0.14 uaz 0.03 log CFU/g AwdAY

a - o 4 X o g PYe a vy P 4 o X
Tuymziinguaiugy Folitsmoniintiu mendimsihylifiguugites 10 win  wenuile

1 ad o o v & 1d s H

on'lnvigungiif 0 -4 sarraua (una 3 unun itoon TanguluirTe Teunnududu 10

L 5 o &’ 4 o = 'O o {
ppm AMIsSUSINMTII goaFeiiniglugungld 14 HaMINAADIAIAAIIUAIIIN 8
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a a dd a

X as ng Vel b 2 y 9
msnd 8 snudeydunidhinia ldlugungiidwuiileenln ngulniTeTounnuguyu

o

7199
Number of Psychotropic bacteria (log cfu/g)
Treatment Log reduction Log reduction
Before After Before — After 3 day Before - 3 day
Control 6.32+0.79 6.10+0.29 Increase 7.32 +0.09 Increase
Tap water 5.89 +0.28 575+ 1.22 0.14 6.90 + 0.20 Increase
Ozone 5ppm 637 +1.60 6.34 £2.00 0.03 6.82 +£2.02 Increase
Ozone 10ppm  6.97+0.90  5.92+0.49 1.05 6.67 + 033 0.30

T ' ' w ) o o o o
W0 : Before, After, 3 day 11014 ABUTY MAIU wazifu'ld 3 u sy
3. wavesnisilelmilunstuduselnaviefaianuauuiioonin
X vy ¥ y Y
nnnsnaassmsguiiioonIndaninlszih ihleleunnuneuyu s ppm naz 10 ppm
wuihnsgugaoii e Tsunnndudu s uaz 10 ppm annsoansiuauTnaveduionua’ld
Fuifioonniigungii o 4 ewwadud Junar 3 Fuwuh Judanblszah uavaaTw
AU 5 ppin LAT 10 ppm "luuﬂfqu“lﬂwmminuuuamsmmaﬂmﬂasmmnnﬂ"lﬂ ua

y 2 <
uidradaoiTeTau 10 ppm HUMSANTUYEUYD mﬁvlaiumwuﬂmmmmauﬁuumuunu

ng

A vl KB
NQUDU llel!J'leﬂ‘lJ'iﬂB']lu‘f) N33 oqn waTﬂavlainmnnﬂuulua"lrﬂunaumuqu ﬂﬁ!J'YIﬁ'N
v ¥ ° P! 1 “ '

Frohszl nazii TeTasu 5 ppm Sidomutulszina 1 log MPN/g Tuvazinguiidredani

: A 23 a w a
ToTwu a21ududu 10 ppm Formuuise 0.17 log MPN/g  Aduaatluaisain 9

! ° X a 14 F1 v A K '
a1sR 9 e leave funanuauuiieenlniogu i Te Tsuanududusng

Number of Total coliforms bacteria (log MPN/g)

Treatment Log reduction Log reduction
Before Atter Before — After 3 day Before - 3 day
Lontrei 3.69 + 0.49 4.07+0.30 Increase 4.69 054 Increase
Tap water 3.39 +0.07 3.51 +0.84 Increase 436 +0.74 Increase
Ozone Sppm  3.50 =047 3.47+0.55 0.03 4.54 £0.96 Increase
Ozone 10 ppm  3.89 + 0.83 393 +1.11 Increase 4,06 +1.13 Increase

1 1 w 1 o o o w
WIUINY : Refore, After, 3 day MN10TQ ADUN HAITN gamy'l3 3 7u awddy
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i R d P
s movesmslilelavlumstiudaveiaealndrledrumitoenln
] j 1 ’.’ 9 ] J i 1 d'l 9 %’
msvutitosn InluihloTsunimuuaiesg #u nguARY nquiiguaninlszth
1 d‘ J g L} o | o a
nquiigudaoth TeTauanududu s ppm uaz 10 ppm Ligansoanswauidalnavesuld
' 4 X 1 a a @ v
og1lsinunileruidoonlnfigavgi 0 -4 ssriwaided fhunat 3 Su nudt fudeTeTaun
Q/ :‘l j | o a d I 4 ] ar f, o
Sy 10 ppm anNsOSUT TR InAe N 1A Tuvazfinguouq liannseduos1d dweaslu

-
f1519N 10

4 o j o a A’ v A . g 1
a1 10 $uuideiinalnanesuuuiioonlnitegulmh Te Tsuamnududusiien

Number of Fecal coliforms (log MPN/g)

Treatment ... Log reduction Log reduction
Before After Before —After 3 day Before - 3 day
Control 3.61+0.19 3.52+0.75 0.09 4.60 £0.57 Increase
Tap water 3.23+0.07 3.44+0.74 Increase 4.11 +0.40 Increase
Ozone 5 ppm 3.60 £0.91 3.68+098 Increase 4.57+0.99 Increase
Ozone 10ppm  3.52: 0.80 391+1.12 Increase 3.52+0.52 0

J o o o oo
NUMg : Before, After, 3 day Y117 G0 NOUYY MU wazinu'l3 3 Tu awddy

5. mwmnn‘lir'ﬁﬁaimu‘mnﬁﬁ'ué’aE coli 1miioenIn
9INNTNAADY miﬂmuaen"ln‘Iumﬂsuﬂum s Tolauarududu 5 ppm aunsoan
3o E coli 18 0,03 unz 0.51 mudiiy Taoinaudnih To Tsudinrndudu 10 ppm aunso
uuuqmsmsmmn%a E. coli 1333 T Trufia st udu s ppm LATIAKANITNAABINLI
naqun’luuﬂahu 10 ppm "l:umminuuuammsmmws E. coli 18 mmmnﬂmmv«ﬂwmﬂ

11Jﬂ’liﬁnﬂ'lﬂtl’l\‘l mammuaan"ln"hwqmnnu 0-4 E)Qﬂ"ll"lfﬁl”lﬂlﬁ nJunm 39U WU’J’IﬂﬁUWQM

o
t

et le e 10 ppm anns0ane E coli 'lﬂmanmmnu 0.48 log CFU/g Faaaslumsed

1)(

4 1 oA @ - 1 X N
11 1H‘Uiuxﬂﬂijlla1JﬂaU ALN1TIWNVUYDUTD E. coli



s,
a ° X . A A ? Yy v o
M1519N 11 VIUIUED E.coli UuluaﬂﬂvlﬂlllﬂﬂH'luu'lq[ﬂT‘lfuﬂ'J'llll‘Ull‘UﬂWNﬂ
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E. coli (log MPN/g)

Treatment Log reduction Log reduction
Before After Before — After 3 day Before - 3 day
Control 3.59 +0.21 3.47 1091 0.12 4.60 +0.57 Increase
Tap water 3.00 +0.07 2.97+ 041 0.03 4.11 +0.40 Increase
Ozone Sppm  4.21+1.29 3.70+1.01 0.51 4.57 +£0.99 Increase
Ozone 10 ppm 4.0041.08 404 +0 Increase 3.521+0.52 0.48

1 1 a < @ o w
WIUIMG : Before, After, 3 day u1we nougy naagu uazin1d3 Ju audwdy

= w ar & 4
6. mitsziiunamwmalszamdudaveaiieenlnitogululelau

a o W J N a t ¥ a o
nsszfiugunmmelszamdudavesiioen’n Tavnmsnaasususinnguius Inan

¥ F 4 E 4
1i'ld5umsiln Hanuasuau 50 au Tasynsnaasuvianun 4 nquaail

1. Control A ngualugu (ligw)
2. Tap water fo ﬂijllﬁijmhﬂizﬂ‘l
y ¥

3. Ozone 5 ppm f10 agunguatluleTounarnududu s ppm

4. Ozone 10 ppm fin nQuiiguasluTeTeufinadudu 10 ppm

% 3
vimsnageuguatinetssamdudananua 4 dnyug 18ud anureudud anureudu

aau AnureLaileduia azanuseulassan Tnoldazuuuniuianele 5 szAu Al

1 nuwna Tuyeuwnn -
2 ninuirr Livey

3 MWD 1RV

4 MU0 YOU

5 MU ¥OUUIN

° Y o -4 -~ . LY
TIUIUAMINITNATOUN IV LA 50U lir‘uU'L‘f&'ﬂﬂ‘]Jﬁ"]U 'B'lﬂ'l?fjuﬂﬁﬂﬂ"l UADINT HasnNa

w2l Winaseuqaaniuma Tuladnszsoundudnunmsaranszas gnadeuutaiiumeeny

o a o a o a 1 ]
$1uau s au Amihudeuas 10 uaz meandesuau 45 au Aadludovaz 90 gnaaevdaulnuil

a

$29014 20 — 25 1§11 36 au AnthuFeuas 72 o1garna1 201 Aafludovas 28
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nnMsnAaeUMsuaNTIYeIRYs Inn nunnandudus Inaldazuuuanusey Tavs
¥y a o & 4y ¥ = Yo o Y a Y o r
Indifvaniu Tauiiesn lnndraaruaasiu 200 ppm 185umsveniunndys Inalnaimoanungy
CESTLY sodueinnsfinrsansandiugaurisiusumsdszilunanesdnnlssamdudd
mminfﬁﬂ"I.mw~ﬂ'um1mwwvmmsauawﬂaaiuwmminuuuammimmqaumzﬂﬂﬂ

‘V'Ii:{ﬂLlﬁuvlﬂi‘Uﬂ’litlf)lli'U'Vl'Nﬂ’lu].li"ﬁ’mﬁllﬂ’d ﬂi)’d’li’ﬁ"ﬁ'ltlﬂﬂfﬁu'Vlﬂ’J'llll‘UlJ‘Uu 200 ppm

|4'y

ionagouanuiawelavesdui Inanuh Hoonlandradantilo Taunnududu s
waz 10 ppm 143umsvonsuendus Inanisdma ndu uaziiodusa uazAMNYoU 1A IWAINTN

' v dy w3
nquArLAY taznguitdedaninlssh

L)

a LYK &‘ )
mnmi‘nﬂﬁaumsﬂizmuf}f.umwmaﬂizﬁmﬁunmmmaan"ln?m_u“luhhu uanald
Fuludunnufianels TassmweadnageuliazuunludmdvesnguleTsu 10 ppm oy

ntngu arugy Chigy) nquguluinlsah uazguluToTau s ppm uandreruedieiniud nigy

NNADA (P < 5.05) uﬂ"lmmnmqacmuuuﬁmmmmﬁﬁﬁun'cim}u‘luTaquu 5 ppm ludunaug

L] Y

(Y

oo -&’ o
nageulazuuunnuvey hiinawuananiuedieliisdiAgnieang Tuduiioduriad

nadeulinzuuunmyeulunguguluTeTau 10 ppm dosndinguniugu Chigy) nquynlu

¥ 1 t @ ) o o o e
sz nazgululelesu 5 ppm uanafusdiivdidyn1eans (P <0.05) uazludu

oo Tavswdnageuldazuuuaiuroulungulels: 10 ppm Hesnnnguaugu (ligu)
..'nqﬂumﬂi 11 uazquinlo s 5 ppm tanaefueginfud vameada (b < 0.05) us i
pananedaihfodinynatanunguiululelsu s ppm sofuvnmstsziinianuanuing
naaovitezuuuaurovlungunivgu (ligy) wniiga uazlunquinluToTau 10 ppm oy

‘ﬂﬁﬂ Tﬂummsnﬁuqmmm*nwaumnmn"lﬂmuau"lﬂmu AQUAILAN (ligu) > nquyulu

3 '

wnlszih > nqugluleTau 5 ppm> nauqu'luTeTfuu 10 ppm Furzaaluatsaadi 12
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Control 324" 2.76 338" 334"
Tap water 3.40" 2.76 3.30° 3.38"
Ozone 5 ppm 272 2.74 3.12" 3.00"
Ozone 10 ppm 2.66° 2.58 3.00° 2.98'

¥ ' . o o s
TUWYING AONET a- b 11.11114’)%1llﬁﬂ\iﬂ’ﬂmlﬂﬂﬂ'l‘lf){l'liﬁu{lﬁ'lﬂiyﬂ'lﬂﬁﬂﬂ (P <0.05)
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. o d « daw?¥ ae o av
uag 2.16 log CFU/g AWa18L Tuvaisfinquamuguuaznguinldinah Isnnugaunsssw
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A j A 8 o ' RS o a = YY) 9/ 9
WYY lnﬂlﬂU5ﬂﬂ‘lua\’vlﬂlﬂuizﬂzna'l 39U Nami'Vlﬂamlﬂu"lﬂ‘lullu’nﬂU’Jﬂ‘un‘UNa‘u‘Nﬂuﬂ
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nanmum ﬂi] WUﬂ'ISﬁﬂﬁ\i‘UENl‘ﬁﬂ%ﬁlm wuﬂ”lutuaum"lnwaNﬁ'aumia"awﬂaaiu U1l
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Number of Microbial count (log CFU/g)

Treatment Log reduction Log reduction Log reduction

Before  After Before-After 3 day Before-After 3 day Before-After

Control 553 571" | Increase 592 Increase 6.05" Increase
Tap waier 525 542 Increz;se 535" Increase 4.89" 0.36
Chlorine 5447 513" 031 54 00 571 Increase
Ozone 539% 5257 0.14 52" 0.19 579 Increase
Lactic Acid 5447 3.287 2.16 331¥ 2.13 3.63" 1.1

® mean with different superscript on the same column are significant (p<0.05)

*»  mean with different superscript on the same row are significant (p<0.05)
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mfailau'niumﬁim"lfﬂuamnqummnw weiuuna 3 Tu nqumn“lumsavawniﬂuanﬂn
anududu 2% wummmuwaqaumuwmm"lé‘luqmunumumaﬂm 2.17 log CFU/g ttaziile
2

futhunar 5 u vnmnanqu“lumiazmuniﬂuanﬂn At 2% Snnudegdunidh
msm"lﬁﬂuamnnnmumaam 1.15 log CFU/g 1u~um~'nnauauqwmwwauvmamndwmm
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Total Plate Count (log ciu/g)

Trcatment Log reduction Log reduction Log reduction

Before After  Before-After 3day  Before-After 3day Before-After

hv

Control 554" 568" Increase 6.93 Increase 749 °  Increase
Tap water 538 553 Increase 6.17" Increase 722" Increase
Chlorine 539" 538" 0.01 ' 6.35 b Increase 731> Increase
Ozone 542 545™ Increase .6.26'”‘ Increase 729" Increase
Lactic Acid 5557 248" 3.07 339" 2.18 . 441" 1.14

mean with diffcrent superscript on the same column are signi! iicant (p<0.05)

2 mean with different superscript on the same row are significant (p<0.05)
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° a o g;
s lnanesunnua

v A ' ¥ ¥
asquiitories lnlwinlszih asazanTa@onleTnaolsw aamududu 200 ppm 1
ToTasu anudusu 100 ppm @sazatwnsauanan mududu 2% annsoaasuulndwein
2 2 Cde 2o
Fmuald  TavswouTndvoiuianualunguiiginindsaih msazawlzidonlsllnasls
¥ =y
avudu 200 ppm 11 TeTau Aruidudu 100 ppm UAZHITATAUNTAUANAD ALY 2%
' o w o v A v A a
Sehanad 0.06, 0.02, 0.00 1AL 2.58 log CFU/g Muddy mundsmsganitovisaln ienfisuiiioy
o ' ‘e &2 Ao a s 4 X A d [V o Vet oA v oA
sunquasunge  Cligy) Fsliswoulaadesumuyu dloduld 3w wunlieanquiigu
= Yy 9 v 34 ° = 4 3 a0
gsazarunsauanin aadudu 2% smiufirnnsoassuuIadvesyld Tasisnaans 2.50
i o ] o ’ o a
log CFU/g uaztitoritu1fifiunm s fu wunhilifesnguitguasazmouandn anududu 2%
mmufaunsoansninulaareinly Tavlinaaas 2.09 log CFU/g F19INHANTINARDIBLIHY
{ L] -y o :’l o = A ar
1@ nnduiiquensazawnsauanin anududu 2% finalunssudasauTndvesuldanga e

ueaeluasiad 15

H o ) 1] : 13
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Total Coliform Bacteria (log CFU/g)

Treatment Log reduction Log reduction Log reduction

Before After Before-After 3 day  Before-After 3 day Before-After

Control 532" 547" Increase 486" 0.46 5.69" Increase
Tap water 4.88':" 482" 0.06 5.20™ Increase 5.22™ Increase
Chlorine 503" 4.83" 0.2 5.08" Increase 5.44"

Ozone 518" 509 0.09 522" Increa‘se . 5.50™ Increase
Lactic Acid  5.08” 250" 2.58 2.58" 2.5 2.99" 2.00

Increase

® mean with different superscript on the same column are significant (p<0.05)

*  mean with different superscript on the same row are significant (p<0.05)
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n1sqmuaum"ln1umﬂs~ﬂ1 asay achm?wu'laTﬂﬂaﬂ'lsvf armidudu 200 ppm tag
amsazasnsananan auidudu 2% dm130aae E. coli 18 1At E. coli Tunguitguinlszah
arsazawTs@onlsTunaslsy arududu 200 ppm uazmsAAWNTANANAN ANt 2%
fisanas 027, 0.13 A 3.39 log CFU/g Awd1AY mum'i"qmsijmﬁmim‘lﬁ e ouifoury
nquaugu (Ligw) nay znguth e Tau aaundudu 100 ppm fauindu dodyifunm 3 5u
wmmqqunmﬂi:m arsazawlamowlaTiaaelsy aanndudu 200 ppm thielau anw
Wt 100 ppm azarsazawnsauanan ATy 2% S E. coli finaaas 0.65, 0.12,
0.1 LAz 1.06 log CFU/g mudady iilenfiouiivurunquaiugu (laign) Safimuiuau uazile
B3 s fu wudmangy AenquatuguCligy) nguiiguninlszth grsazawladonlslinne
"4 sy 200 ppm thle Ty anududu 100 ppm tazasazaunsatanin adudu
2% S E. coli Tisanal 0.24, 1.20, 0.55, 0.61 Uiz 3. 39 log CFU/g AUAIRL 9INHAMTNAARA
afiu g nquiiuaisazawnsauandn aunsasudude £ coni 14ATige Sananalumisd
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a3 16 s1uouIndvesue wuauwied lARARIsaITazMuAea

Total Coliform Bacteria (log CFU/g)

Treatment Log reduction Log reduction Log reduction

Before After Before-After 3 day  Before-After 3day  Before-After

Control 33" 3.61™ Increase 3.50" Increase 2.89™ 0.24
Tap water 392" 3.65” 0.27 327" 0.65 2727 12

Chiosine 328" 3.167 0.12 3.7 0.1 274" 054
Ozon- 328" 3.42% Increasc;, 317" 0.11 2.67 0.61
Lactic Acid ~ 3.39" 0.0 3.39 233Y 1.06 0.00” 339

® mean with different superscript on the same column are significant (p<0.05)

™ ean with different superscript on the same row are significant (p<0.05)
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Shear Force (Kg)
Treatment _

1 Day 3 Day 5 Day
Control 2.19™ 234" 2.60"
Tap water 2.56™ 2.55" 2.16"
Chlorine 2.19" 2.51% 257
Ozone 220" 2.51% 2.42"
Lactic acid 223" 1.89% 2.53%7

% ean with different superscript on the same column are significant (p<0.05)
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nsananantinai s gridormiingenINmsINUITUIINAINGUDY 9 (p<0.05) (A1519N 9)
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s 18 waveamsdnisdlndaumsazatuane ADMMI GENNTENIRMSINUIAY

Drip loss (%)
Treatment

1 Day 3 Day 5 Day
Control 1.59" 2.69" 3.33%
Tap water 1.58" 2.08" 2.28"
Chlorine 1.76" 1.86™ 2.26™
Ozone 1.83% 1.96" 221"
Lactic acid 323" 417" 513"

® mean with different superscript on the same column are significant (p<0.05)

¥ mean with different superscript on the same row are significant (p<0.05)

ST v H
6. maveemsaniedlndwinlsnih aazawnasiuluzilvelndonlslunae lsinaw
Yy 3 2 vy ¥ ) a y ¥ [ JRRI=)
@t 200 ppm 1 ToTruarundudu 100 ppm LAzAITAZAWATAUANANAIUILIU 2% ADATH
(L*; Lightness)
] ' T 'y 1 1 ) ] ] o A o ] [
nﬂumsquum"lnmumsazmuunnqummmmn"lmmnmanu usiismiselni
Iy P o J J :lq 9 S I's
gungil 4 DI UBATA U 3 AT 5 U UGN \YorazauTsonleTinas1sy Tolsu
a = ' -1 A = > ' v oA
(ae asazalunIALANANTIAIAMNA ALY (p<0.05) denfiyuisuAunguATILRIIRZNGIN
v 3 ) v odq W a al ' o o P
quduizih Tﬂuwmmqnﬂ‘nmsazmunsﬂuanmnumﬂ'numnmnnqmmﬁﬂﬂumiNw
19

ATs1eT 19 Haveen1sdinisIndaumsazaaien AeAANLATN (Lightness, L*)

~ Lightness (L*)
Treatment
Before After 3 Day 5 Day
Control 67.96" 66.68" 68.16" 68.24"
Tap water 66.22" 69.26™ 69.71% 68.74™"
Chlorine 66.76" 68.66" 70.99"* 72,027
Ozone 68.51" 68.79"" 69.89™" 68.09™
Lactic acid 69.85™ 65.74™ 73.10™ 73.11%

® mean with different superscript on the same column are significant (p<0.05)

¥ mean with different superscript on the same row are significant (p<0.05)
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Sensory
Treatment ™
Colour Odour Over all acceptability
Control - 3.69™ 337 3.66°
Tap water 377 334 3.66°
Chlorine 3.51° 328 3.56°
Ozone 3.93° 3.46° 3.79°
lactic acid 2.25" 249" 245"

™ mean with different superscript on the same column are significant (p<0.05)
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Staphylococcus aureus (log CFU/g)

Treatment Log reduction Log reduction Log reduction

Before After Before-After 3 day Before-After 3day Before-After

Control 4877 4917 Increase 422" 0.65 4.69" 0.18
Tap water 491% 442" 0.49 375" 1.16 4.02™ 0.89
Chlorine 498" 443" 0.55 3.61™ 1.37 3.84™ 1.14
Ozone 4957  3.63” 1.32 3.44™* 1.51 393" 1.02
Lactic Acid 500 1977 3.03 256 2.44 2.317 2.69

*® mean with different superscript on the same column are significant (p<0.05)

Y mean with different superscript on the same row are significant (p<0.05)
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a519f 22 Havesmsdnieslndaoaisazaiedng ABSINIU E. coli

Chromocult E. coli (log cfu/g)

Treatment Log reduction Log reduction Log reduction

Before  After  Before-After 3day Before-3day Sday  Before-5day

Control 416" 4477 Increase 3.63" 0.53 374" 0.42
Tap water 4517 460"  Increase 377" 0.74 3.24™ 1.27
Chlorine 472" 437" 0.35 335™ 137 327 1.45
Ozone 471Y 439" 0.32 3.12™ 1.59 3.05™ 1.66
Lactic Acid - 478"  1.637 3.15 245" 2.33 2.28" 2.5

® mean with different superscript on the same column are significant (p<0.05)

¥ mean with different superscript on the same row are significant (p<0.05)
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EFFICACY OF OZONATED WATER AND CALCIUM HYPOCHLORITE
TO REDUCE MICROBIAL POPULATION ON CHICKEN BREASTS

Thumdee, A' and Pilasombut, K'

! Division of Animal Production Technology and Fisheries, Faculty of Agricultural Technology,

King Mongkut’s Institute of Technology Ladkrabang, Bangkok 10520, Thailand

Abstract - The aim of this experiment was to
study the antimicrobial efficacy of ozonated water
and calcium hypochlorite on chicken breasts. The
experiment was arranged fnto 7 treatments
included control, dipping breast in tap water, 50,
100, 150, 200 ppm of free available chlorine from
calcium hypochlorite solution and 10 ppm of
ozonated water. The samples were then stored in
chilling room at 0-4 °C for 3 days. Total microbial
count, psychotropic bacteria, total coliforms, fecal
coliforms and E. coli were determined before
dipping, after dipping and 3 days. The results
presented that total microbial count and
psychotropic bacteria of chicken breast were
decreased after  treated  with different
concentration of free avaijlable chlorine from
calcium hypochlorite and ozonated water as
compared to the control and the treatment with
tap water. Antimicrobial treatments had no effect
to total coliforms in chicken breasts, except
chiorine 200 ppiw could inhibit fecal coliforms and
E. coli. Therefore, this experiment indicated that
it has been beneficial to use ozone and calcium
hypochiorite as antimicrobial agents and
extending the product shelf life.

Key word - Calcium hypochlorite, Chicken breast,
Ozonated water

L INTRODUCTION _

In Thailand, a traditional-tnarket is an open air
place with various hygiene conditions. The
temperature range is from 30 to 38 °C. Chicken
stall owners displays various parts of chicken on
the table without temperature contro! {9 . In
Thailand, it has been reported that the
necurrence of Toog puisoning caused more than
120,000 patients each year due to consumption
of food contaminated with pathogenic
microorganisms including Salmonella sp., E.
coli, S. aureus and Vibrio.sp. and so forth.
Minami er al. [8] studied of pathogenic
contamination of meat from Thai traditional
markets and supermarkets in Bangkok and found

that 48 and 57% of Salmonella contaminate in
chicken meat, respectively. In addition, Listeria
monocytogenes were isolated from chicken meat
from open markets and supermarkets of 6 and
4%, respectively. Pilasombut et al. {11]
investigated the microorganism contamination in
beef from Thai traditional markets in Bangkok
and found that 92.68 percent of the total samples
having levels of microorganfms exceeding the
the Thai Agricultural Standards 6700-2005. It
was found that 75.1 % of samples having 1otal
coliform did not meet the standard. E. coli
contamination was found in all samples between
log 1.30-7.04 MPN /g. Many reports have
studied that ozonated water and chlorine are
antimicrobial agents that are active against
various microorganisims, including spoilage and
pathogenic bacteria [6,8]). Chiorinated water is
used in some countries, at levels of 50 ppm or
higher to control microorganisms and treat
carcass immersion water to prevent cross-
contamination [3,4]. Ozone is approved in the
United States for use in treating water to be
recycled in poultry chill tanks [4].

Therefore, the objective of this study was to
apply different decontamination treatments,
ozonated water and free available chlorine, for
microbial population reduction of chicken
breasts which contain initial microbial load from
Thai traditional market.

1. MATERIALS AND METHIODS

Chicken breasts were purchased from the Thai
traditional mark.i i 3angkok in early morning.
Samples were transported immediately to
laboratory after collected in an ice box. Ozone
and chlorine were conducted to reduce microbial
on chicken breasts. Piece of breast was dipped in
antimicrobial solution for 5 min. The experiment
was arranged into 7 treatments (3 replications)
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included a control (no dipping), dipping breast

in tap water, 50, 100, 150 and 200 ppm. of free

available chlorine from calcium hypochlorite
solution and 10 ppm of ozonated water (ENALY
model O; generator). After that, samples were
packed in foam trays and wrapped in oxygen-
permeable cling film. The samples were then
stored in chilling room at 0-4 °C for 3 days.
Total microbial count and psychotropic bacteria
were examined according to AOAC [2] and
Diliello [5], respectively. The number of
bacterial counts express as log 1o colony forming
unit (CFU). Determination of total coliforms,
fecal coliforms and E.coli counts were recorded
as most probable number (MPN) ([2]. The
sampled time was at before dipped, after dipped
for 10 min and 3 days.

111. - .RESULTS AND DISCUSSION

Total microbial contamination on chicken
breasts

Initial number of microorganisms was observed
before the treatments (Table 1). According to the
repoti of Thai agricuitura! standards [14], the
recommend limii of total microbial count in
chicken is 5.70 log cfu/g. It was found that the
average of total microbial count on chicken
breasts exceeded the recommend limit of TAS-
6700-2005. This data agree with Pilasombut et
al.[10] who investigated the microorganism
contamination in beef from traditional Thai
markets in Bangkok and found that 92.68
percent of the total samples having levels of
microorganisms exceeding the the TAS. 6001-
2004. Minami er al. [8] was survey pathogenic
contamination of meat front traditional markets
and supermarkets in Bangkok and found that 48
and 57% of Salmonella contaminated in chicken
meat, respectively.  Moreover,  Listeria
monocytogenes were isolated from chicken from
traditinna! markets and supermarkets of 6 and
4%, respectively.

Effect of antimicrobial treatments on total
microbial count and psychotropic bacteria

Total microbial count and psychotropic bacteria
of chicken breasts were decreased after treated
with different concentration of free chlorine

from calcium hypochlorite and ozonated water
as compared to the control. The most effective
method for reduction of total microbial count on
chicken breasts was the ozonated water (1.60 log
cfu/g) (Table 1). The microbial reduction of total
microbial count of the breasts after treatment
with tap water, 50, 100, 150 and 200 ppm of free
available” chlorine were 0.56, 0.74, 0.71, 1.01
and 1.09 log cfu/g, respectively, while number
of total microbial count of control group
increased. Similarly, the microbial reduction of
psychotropic bacteria after treated with ozonated
water was 1.07 log cfu/g, whereas the other
treatments displayed 0.14, 0.63, 0.32, 0.4 and
0.98 log cfu/g, respectively. Their number of
total microbial count and psychotropic bacteria
of all groups increased with long-storage,
especially in day 3. However, breasts treated
with ozonated water and free chlorine {100, 150
and 200 ppm) revealed to inhibit total microbial
count after stored for 3 days (Table 2). Bunsic
and Sofos [4] reported that chlorine reacts with
water to produce the forms of free available
chlorine, hypochorous acid and hypochlorite
ions. Hypochlorous acid is free form most lethal
to microorganisms.

These results are in agreement with Al-Haddad
et al{l] who suggested that ozone is a
vactericidal against Pseudomonas aeruginosa
and Salmonella infantis. The use of gaseous
ozone (2,000 ppm) and stored under gas
packaging could reduce  Pseudomonas
aeruginosa 95% and Salmonella infantis 97%
but indigenous coliforms were unaffected.
Gongalves er al. [7] found that calcium
hypochlorite at 60, 70 and 100 mg/l reduced the
viability of cell of Listeria monocytognes. In
addition, Stivarius er al. [13] and Pohman et al.
[12] who reported that using chlorine or ozone
in ground beef was effective against aerobic
plats count and Sa/monella Typhimurium.
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Table | Number of total microbial count and
psychrotrophic bacteria in chicken breasts before =
and after treatments

Number of microbial count Log

(log CFU/g) reduction
Before  Afier {Before-Afler)
Total microbial count .

Control  5.12+035 5.98+0.45
Tap water 5.94+0.78 5.38+0.50
Cl50 6.26+0.57 5.52+0.70

Treaiment
(ppm)

3 days

5.97+0.91 increase
5.42+0.59 0.56
6.07+0.25 0.74

Cl100  6.00+062 529+043 554+0.59 0.71
CI150  636+093 535+041 542+054 1.0
CI200  595+0.17 4.86+0.26 4.94+041 1.09
Ozone 10 631+065 534+023 542+0.54 1.60

Psychotropic bacteria  +--.-

Control 632+0.79 6.10+0.29  7.32+0.09 increase
Tap water 5.89+0.28 5.75+1.22 6.90 + 0.20 0.14
Cl50 6.32+032 5.69+0.359° 6.98+003 0.63

Cl106- S5.65+0.05 533+033 6.75+028 032
ClIS0  562+034 517+026 6.79+0.26 0.45
C1200  673+091 575+035  6.55-0.32 098

Ozone 10 6.97+0.90 5.92+0.49

Note: Cl means chlorine
Log reduction = number of microbial before treated -
number of microbial after treated

6.67+0.33 1.05

Effect of antimicrobial treatments on
total coliferms, fecal coliforms and E. coli

Lc resulis found that antimicrobial treatments
have no effect o inhibit total coliforms.
Ozonated water at concentration of 10 ppm was
not inhibiting total coliforms, fecal coliforms
and E. coli. However, after treatment with 200
ppm of free available chlorine from- calcium
hypochlorite resulted in reductions of fecal
coliforms and E. coli on chicken breasts (Table
2). Al-Haddad er al. [1]_reported that the use of
gaseous ozone had unaffected to coliforms. On
the other hand, Stivarius et a/. [12] and Pohman
et al. [11] found that both ozone and chlorine
were effective inhibit coliforms and £. coii.

V. CONCLUSION

Ozonated water (10 ppm) and sodium
hypochorite solution (50-200 ppm) can be used
for microbial decontamination and prolonging
shelf-life of chicken breasts up to 3 days under
refrigeration.  Inhibitory effect of both
antimicrobial agents on total coliforms was not
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observed. However, free available chlorine from
calcium hypochlorite solution at 200 ppm could
inhibit fecal coliforms and E. coli.

Table 2 Number of total coliform bacteria, fecal
coliform bacteria and E.coli in chicken breasts
before and after treatments

Number of microbial count
Treatment

(log MPN/g + S.D.)
(ppm) Before After 3 days
Total coliform bacteria
Control 3.69+0.49  4.07+0.30 4.69+0.54
Tap water  3.39+0.07 3.51+0.84 4.36+0.74
C150 3.56+0.86 3.38+0.83 4.20+0.14
Cl 100 2.97+0.34 4.07+0.30 4.49+0.63
Cl1 150 4.14+0.39  3.98+0.38 4.36+0.74
C1 200 3.04+0.96  3.07+0.3¢ 4.03+0.20
Ozone 10 3.89+0.83  3.93+1.1] 4.06+1.13
Fecal coliform bacteria
Control 3.61+0.19  3.52+0.75 4.60+0.57
Tap water  3.23+0.43  3.44+0.74 4.11+0.40
C150 3.60+0.31  3.65+0.36 3.89+0.34
Cl 100 3.24+042 3.10+0.33 4.36+0.73
C1150 3.39+0.67 3.21+0.17 4.02+0.29
C1 200 3.81+0.42  3.36+0.56 3.81+0.30
Ozone 10 3.52+0.80 3.91+1.12 3.52+0.52
L anl?
Control 3.59+0.21  3.47+0.91 4.60+0.57
Tap water  3.00+0.37  2.97+0.4! 4.11+0.40
Cl150 3.76i0.34  3.78+0.40 3.89+0.35
C1100 3.24+0.42  3.34+0.02 4.36+0.74
Cl150 3.85+0.19  3.33+0.03 4.02+0.29
C1200 - 4.02+0.36  3.37+0.01 3.80+0.52
Ozone 10 4.00+1.08 4.04+0 3.52+0.52

Note: Cl means chlorine
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