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AWNTDAATOIAUNTININUA | Tagguaugaunignanualunquiguluinlszilwag

1502019AQ03U 50, 100, 150 1Az 200 ppm UA1AAAYL 0.56, 0.74, 0.71, 1.01 tag 1.09 log CFU/g
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Number of 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 5.94+0.78 5.38 +0.50 0.56 5.42+0.59 0.52
Cl1 50 ppm 6.26 + 0.57 5.52+0.70 0.74 6.07 +0.25 0.19
CI1 100 ppm 6.00 + 0.62 529+ 0.43 0.71 5.54+0.59 0.46
CI 150 ppm 6.36+0.93 5.35+0.41 1.01 542 +0.54 0.94
C1200 ppm 595+0.17 4.86 +0.26 1.09 4.94 +0.41 1.01

nuaye  : Cl N0 AAOIU (Calcium hypochlorite)
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2. Nﬁﬂlﬂﬂﬂﬁﬁl%ﬁﬁa3ﬁWﬂﬁ@iuGluﬂﬁ‘il‘lJENL“h"e)%qﬁuﬂﬁElm‘ﬂﬁﬂJuulﬂ Qﬂ!‘ﬁ‘{]ﬂJGﬂUHLu@@ﬂulﬂ

2 Y g

Yy
mmwﬁem"lﬂumﬂax1J1u,azmiaxmmae’%ummmmumm au1Inan

dy a A dA A v Ao Y o a A Ja a Y Ao VoA
woyaunsdnesy languugia ld Tagdaugaunidnnsglanguugidm lunguigul

U

Wlszduazansazaienasiy 50, 100, 150 taz 200 ppm HA1aAad 0.14, 0.63, 0.32, 0.45 1Az 0.98
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AN 2 NUIUIAUNTUTY @1‘I/]E]‘mVifl”llG’I1“]_I‘L!L‘Llﬁ]’ﬂﬂ]’lﬂlll’ﬂi]ll1uﬁ1ia$ﬁ1ﬂﬂﬁ®5uﬂ'ﬂhl‘ﬂhﬂlu

Q

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 7.32+ 0.09 Increase
Tap water 5.89 +£0.28 575+ 1.22 0.14 6.90 £ 0.20 Increase
CI 50 ppm 6.32+ 0.32 5.69 + 0.59 0.63 6.98 + 0.03 Increase
CI 100 ppm 5.65+ 0.05 5.33+ 0.33 0.32 6.75 + 0.28 Increase
CI 150 ppm 5.62+ 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

nuaLye : Cl MU0 AAOI U (Calcium hypochlorite)
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3. Wﬁﬂlﬂﬂﬂ1ﬂ%ﬁﬁﬁ$ﬁ18ﬂﬁElilm’mJLGUZJ"UuGING] GlUﬂ’liflﬂﬂ\ilf’]ﬁ]IﬂaV\l@iquWNﬂUULu@
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1 &‘ 1 50’ = Y 9 1 o a
msquiiioan InTwhiszihwazasazaenassuanuiduduaieg dunsnaadiuoulag

J 191‘1 4 o a 4 Z’, oA = =1
Wosunuald TassuauTaaesunanualunquiguluasazatenasiu 50 uaz 150 ppm i

! o w [ 1 g ' 4 [ '
N199a39 0.18 118 0.16 log CFU/g aua1ni ﬂTEJ‘I’TaQﬂﬁi]NLH’EJ’EJﬂ]lﬂ Lﬁﬂllﬁﬂﬂlﬁﬂﬁﬂﬂﬂquﬂﬁﬂﬂu



26

=4

A o o a 4 g’/ A da! A < 9 o 1 1 (= o g’;
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o a 14 e @ A
uuInanesunivua asuaadluasen 3

q‘ o a 4 3‘; dy A 1 ~ Yy 9 1
AN NN 3 mmuiﬂaW\I'0s3J1/1q‘mJﬂuumaaﬂ"lﬂmm;ﬂumsazawﬂaasummmmumm

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 4.0710.30 Increase 4.69+0.54 Increase
Tap water 3.39+0.07 3.51+0.34 Increase 4.36+0.74 Increase
CI 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
Cl 150 ppm 4.14+0.39 3.98+0.38 0.16 4.36+0.74 Increase
C1200 ppm 3.04+0.96 3.07+0.30 Increase 4.03+0.20 Increase

nuaLye : Cl M11899 AADTU (Calcium hypochlorite)

' 1 o < Y [ o w
: Before, After, 3 day WN’]?JEQ NOUIN VAN 10 mﬁ Lla&’l,ﬂll]lﬂ 37U AUy

9y = 9 9 1 o ¥ R o a 7 X
4. Waveams lgasazargnassuanuuIua1e lumsduguseinea lnavlesuuuiile
onln
J dy ' ¥ = 9 9
msguitioon Inlwminlszilwazasazaienasiuanududu 100, 150 1az 200 ppm
o a 14 o = a 14 VoA =~
aunsnaasiuauilnealaaesy 18 Taedwauilnealnavesy lunguiguluasazaronasiu
¥
100, 150 1182 200 ppm HA1AAA 0.14, 0.18 1Az 0.45 log CFU/g mud1al AeNAINITuIie
VoA =1 @ 1 A 1< 9 @ 1 [ = o 3’,
on In WonSeuisununguatugu uazdonuld 3 u wuimnnguluiinalunsdues Fecal

coliform Aauaadlua15199 4
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d' o = a 14 g 1 d' 1 = Yy 9 ]
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Number of Fecal Coliform (log MPN/g)

Treatments Log reduction Log reduction
Before After Before — After 3 day Before - 3 day
Control 3.61+0.19 3.5240.75 0.09 4.60+0.57 Increase
Tap water 3.234+0.43 3.44+0.74 Increase 4.11+0.40 Increase
C1 50 ppm 3.60+0.31 3.65+0.36 Increase 3.89+0.34 Increase
C1100 ppm 3.2440.42 3.10+0.33 0.14 4.36+0.73 Increase
C1 150 ppm 3.3940.67 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

nuaLye : Cl M11899 AATU (Calcium hypochlorite)

J 1 o 1 I @ o w
 Before, After, 3 day ¥u1904 nougy wasgy 10 w1d uazinu'l3 3 7u awday

) a Y Y v & X . L !
5. wammmﬁ%mmzmﬂﬂaasummmmumm“lumiﬂmmwa E. coli ‘]J‘L!Lu’f)’f)ﬂllﬂ
& ! H a )
mifgmuaaﬂ”lﬂiuuwﬂizﬂmazmiazmﬂﬂaaiummwmu 150 iae 200 ppm @IUI1TD
4 oA a a1
aa E. coli 18 100 E. coli Tunguiquludisazaionasiy 150 uaz 200 ppm Nf1anad 0.52
o w o v & VoA a o ' A &
o 0.65 log CFU/g auaiay ﬂ'lﬂﬂailﬂ'lﬁ].llluﬂ’ﬁlﬂvlﬂ LiJ’E]L‘]J%fJ“LIL‘VIfJ‘]Jﬂ“UﬂQiJﬂ'J“UﬂiJ agiyainy

Y @ 1 1 1 o g).l [ {
13 3 3u wuimnngu lutinalumsduel E. coli audasluasiad s

~ ° . & oA A Y 9
AN 5 NUIU E. coli UULuaﬂﬂ]lﬂ Luﬂﬂujuﬁqiagaqﬂﬂﬁajuﬂ’J']NHJNGUUQ'NG']

Number of E. coli (log MPN/g)

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

Control 3.5940.21 3.47+0.91 0.12 4.60+0.57 Increase
Tap water 3.00+0.37 2.97+0.41 0.03 4.11+0.40 Increase
Cl1 50 ppm 3.70+0.34 3.7840.40 Increase 3.89+0.35 Increase
CI 100 ppm 3.24+0.42 3.344+0.02 Increase 4.36+0.74 Increase
C1 150 ppm 3.85+0.19 3.3340.03 0.52 4.02+0.29 Increase
C1200 ppm 4.02+0.36 3.3740.01 0.65 3.80+0.52 Increase

nuaLye : Cl N0 AAOIU (Calcium hypochlorite)

1 1 o = < @ o w
: Before, After, 3 day WN’]EJS\T NOUIN ANV 10 UIN Lla%l,ﬂﬂll'?)}?) U MUY



28

A P v o A v A a Y 9
6. NaﬂTﬁﬂixLﬂJ‘L!‘VINmL!ﬂix?H‘m’fﬂJNﬁﬂlﬂﬂlu’a’e}ﬂulﬂm@%qﬂJﬁluﬁﬁazawﬂaﬂﬁuﬂﬁmmﬁﬂlu

A9

Y a ~

;4
madsziiuguamnelszamdudavouiloonln TasnisnadenFuainnguius Ina
" Yo = o [ T
Tulasumsiln Tasshmsnageunaviua 6 nquasil
A 1 [
1. Control fio nguAIuAY (luguaislan)

1 {1 H

A =
2. Tap water fio naunguilseih

q

[
=

3. C1 50 ppm A9 NQuA

' a A Yy 9

ATATAYA[DIUNANNLUUUU 50 ppm
A
N

4.C1 100 ppm 7B NANNINATALTABAADITUNANUYUYY 100 ppm

9
9

7
A A a A )
5.Cl 150 ppm A9 N UNINFITASAWA[DIUNAIUVNVY 150 ppm

A oA a A 9y 9
6. Cl1 200 ppm A9 NRANUNINTITASAIAADIUNANUUNUU 200 ppm

9
msnagouguMNlszamduianadounaiun 4 anvaz 1dun AnurouAIUE
2 dy [ o 9 = 1Y g’/ 1 [ Liy
nay teduda tazauye Taesdy Taglsazuunnnunanele 5 5zan awa 1 -5 a9l 1
= ] = ] = = =

Wnede luseuun, 2 naneds Tuvew, 3 wINeda mee), 4 HUEDI FO, 5 UYL FOULIN

o [ 2 Jd o o @

fnudihmsnaaeuninua 50 au e13Ne1IIHINANYIYAAINTLAzYRana 1l aniu

a Y 9 )] [ ° a g 9
ma TuTagnszrounaunguNITaIAnIeIia Anageuuiumassuiu 5 au Aalusosas

a o a g Y 9 ' = 2 o
10 HAZINANGNIIUIU 45 AU AaTluTosas 90 ANadovaIuInalyee1y 20 — 25 1 1udu 36
a I ° 1 a 4
au Aaludesaz72 01gd1n1120 U Aaniludosay 28
a Y v o & ' Y < ' Y

nnwamsisziliuguamneamlszamduiavouiioon In naasldmunluduany
= E) v Y 1A a A Y 9
nawela Tagsrwvesgnaaeu Inazuunlumuavesnguinguaisazaronassunanuduiy 50

1 1 9O} =~
uaz 100 ppm Younnnguatuan  1ilszih misazarenasiuanuudy 150 wag 200 ppm
uANANNURENTsdIARNINERA (P<0.05) HAFITAZA1BAADIUAMNITUTY 150 1AL 200 ppm
' k4
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M3197 6 wamsilsziiugamwnelseamdudavouiioan lnoguluasazarsaasiuniy

Yy 9 !
FUNUUANNE
Sensorry attributes
Treatments
Color Odour Texture Overall acceptability

Control 3.24° 3.38 2.76 3.34%
Tap water 3.40" 3.30 2.76 3.38"
C150 ppm 2.88" 3.02 2.54 3.02°
C1 100 ppm 2.86" 3.02 2.68 2.98°
C1 150 ppm 3.41° 3.04 2.62 3.18"
C1200 ppm 3.55" 3.28 2.78 3.54°

A2 o

[ 9
HUYINE - AIBNHT a—cC Nuanaenu luuulaugaInNuANA1eed1Nted UNNANA
(P<0.05),

Cl %1993 AaBsH (Calcium hypochlorite)
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ANIANYIVOY Sinhamahapatra er al. (2004) 8141R8 Loretz ef al. (2010) 1¥esazary
= Yy 9 1 1 g = ti’ 4 2

AARI AN 50 ppm lumsgueinln funar s wii aunsoaa®easld 0.9 log CFU/cm

] Y ]
Tuveh Wei ef al (1995) 914Ta8 ALY (2540) AA1I1 a10YT10¥RITUAY 3.06 UaT 4.16 log
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o Aaaa o v o @ I a o
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1 @ 1 49’ U U o a 14 3/ A A 9 1
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ninmsnaaesmstuiiosn Inluihilsziwaziiilo Tauaududu 5 ppm tag 10 ppm
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a7 v A
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Number of 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 597+ 091 Increase
Tap water 5.94+0.78 5.38+0.50 0.56 5.42+0.59 0.52
Ozone 5ppm  7.07£1.08 5.07+1.59 2.00 551+1.32 1.56
Ozone 10 ppm  6.31 +£0.65 5.34+0.23 1.60 5.42+0.54 0.89

] 1 o 1 < 9y @ o w
HNyNe : Before, After, 3 day WN’]?JEQ NOUIN HaNgu Ll,azm‘uhh 39U AUy

A d

9/:’ U L 5 a d' a Sld' Qt; &’ |
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M3197 13 Trugaunsananuauuied Infidaeasazalen1ee

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 5.92" Increase 6.05" Increase
Tap water 525" 542" Increase 5.35" Increase 4.89™ 0.36
Chlorine 544" 513" 0.31 5.42" 0.02 5717 Increase
Ozone 539" 525" 0.14 52" 0.19 5.79™ Increase
Lactic Acid 5447 3287 2.16 3.317 2.13 3.63" 1.81

* 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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1. waveamiauedladoinlszah asazanenasiulugdves TsdonleTnaslssiaau

E a L}
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uw) 1ilseih vaz W leTeu Anuudy 100 ppm Falitwau
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ANUVNTY 2% wmwmmuwaﬁ]au‘n'iwmam%iuamwgﬁﬁwﬁmaﬂm 2.17 log CFU/g wagiile
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a
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d‘ o a A JA A Y Ao 1 1A 9 9 1
M1319N 14 mmu@aumwmmu"lﬂiuqmwgumuuum"lﬂﬂmamﬂmiazmﬂmm

Tuesazarensauanan ANuRuTY 2%
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f f Qllﬁﬂﬁﬂluﬁﬁﬁﬂ 14

Total Plate Count (log cfu/g)

Treatment Log reduction Log reduction Log reduction
Before  After Before-After 3 day Before-After 3day  Before-After
Control 5.54"" 5.68" Increase 6.93% Increase 749" Increase
Tap water 538" 5.53" Increase 6.17"" Increase 722" Increase
Chlorine 539" 5.38™ 0.01 6.35"" Increase 731" Increase
Ozone 5.42" 5.45™ Increase 6.26™" Increase 7.29™°  Increase
Lactic Acid 555"  2.48" 3.07 3.39"" 2.16 441" 1.14

® 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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2. HaveImsaned Indreilszih asazaenasiulugdvesludenlallnaslsvinam
9 9 2 9 gy a Y 9 '
WY 200 ppm W1 To TsuANUGUIY 100 ppm UAEITATABNTAUANANANVITNTY 2% §D
o a 14 e
uulnanosunvug

1 ¢ 1 1 %’ P %I
msquiloedInlutinlszah esazatelm@enlaTnaslsn anududu 200 ppm 1h
a o a 4
To oy ANUANYY 100 ppm eNFAzABATALANAD ANUTUTU 2% ansaansiuIuIaanesy
g’/ o a 4 g’/ J {1 %’ -4
ninuald  Teaedwnuladaveiunvualunguiquinlszih  esazatelmdenlaTnae'lsy
Y
ANMTUYY 200 ppm 11T T ANUWTU 100 ppm LATAITATAYNTALANAN ANUTNTY 2%
Y [l
1A1aang 0.06, 0.02, 0.09 1AL 2.58 log CFU/g mua1ay monasmsguiiioteln enfFouiioy
o 1 e 2 Ao a s A X A g Y} o A A oA
nunguaduan  (liqw)  Fediswaulaadesumuun emu'ld 3 wunidiesnguingu
a Yy 9 & A o a 4 9 a1
Msazaensananan ANty 2% miuiansaaasiuiulaaesula Tasiinianas 2.50
A g v @ == oA a Yy Y
log CFU/g waziiiony 1iflunar 5 3u nuniidieenguiquansazatonanan anududu 2%
1 g’; ~ o a 4 9 a0 =< I~
miunenmnsoaasiwaulaanesuld Taslinianas 2.09 log CFU/g F991nRanInaaneaziiiu
9 VoA a Y 9 = @ g’/ o a 14 Sldtd' [
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139N 15 mmuTﬂaWa'iu1/1wmuuum"lﬂﬂmqm&miazawmm

Total Coliform Bacteria (log CFU/g)

Treatment Log reduction Log reduction Log reduction
Before  After  Before-After ~3day  Before-After ~ 3day  Before-After
Control 532" 547" Increase 4.86™" 0.46 5.69™ Increase
Tap water 488" 4.82™ 0.06 5.20™ Increase 520" Increase
Chlorine 503" 4.83" 0.2 5.08" Increase 5.44° Increase
Ozone 518" 5.09™ 0.09 522" Increase 550" Increase
Lactic Acid  5.08"  2.50" 2.58 2.58" 2.5 2.99™ 2.09

® 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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a g 1 i %’
asazalenIALANAN ANMINTY 2% A WNT0aNED E. coli 18 100 E. coli Tunguitguiinlszih
= J Yy 9 a Y 9
asazag Tmnon lalaas 1sn anududu 200 ppm vazansazaensananan anuudn 2%
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fifnanas 027, 0.13 wag 3.39 log CFU/g mud1ay mevainmsquiieves]n wenSeuieunuy
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NRUAIVAY (ubJﬂiJ) L!azﬂ@uuqiﬂicﬁu ANUAVNUYY 100 ppm NUAUNUVYY LiJ’e)Lﬂ“UUhLﬂunm 39U

q
Y

1 1 { 1 ° P g
wunngunguiilszilh asazatelwdonlaliaae lsn anududu 200 ppm thileTou A
[WUTY 100 ppm LATAITATANTALANAN ANWANTU 2% 1UIU E. coli UA1@AAd 0.65, 0.12,

J L ﬁ‘ = v 1 L é =W Q' dﬂ! d‘
0.11 uaz 1.06 log CFU/g amuaday enfseuieununguaiuan (lugn) seliaunuiu waziise
< @ 1 1 [ N 1 . aol
wu'ld 5 Tu wunmangu Aenguatuau(ligy) nauiinininlszih msazatelwdeulellnae

@ Y 3 Y a Y
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< Y VoA a @ g‘/ dy . Yt A [V ~
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16
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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 3day  Before-After

ax b,x b,x b,x

Control 3.13 3.61 Increase 3.50 Increase 2.89 0.24
a, b, b.x b.x

Tap water 3927 3657 0.27 3277 0.65 2.72 1.2
a,x b,x b,x b,x

Chlorine 3.28 3.16 0.12 3.17 0.11 2.74 0.54
a,x b,x b,x b,x

Ozone 3.28 3.42 Increase 3.17 0.11 2.67 0.61

Lactic Acid 3397 0.00™ 3.39 2337 1.06 0.00" 3.39

® 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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M3197 17 waveamsdnied Indieasazaioa1 aeanuyumiion

Shear Force (Kg)
Treatment

1 Day 3 Day 5 Day
Control 2.19" 2.34™ 2.60™
Tap water 2.56" 2.55"" 2.16"
Chlorine 2.19" 251" 2.57%
Ozone 220" 251" 2.42%
Lactic acid 223" 1.89" 2.53%Y

“ mean with different superscript on the same column are significant (p<0.05)
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ﬂ1§1ﬂﬁ 18 WaGIJf’Nﬂ”ﬁé}”Nuﬂﬂllﬂﬁlﬁﬂﬁ1§a$a18@1\1“] mmmsqq;L?(Elmszwanmsmmﬂm

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" 226"
Ozone 1.83" 1.96"" 221"
Lactic acid 3.23™ 417 5.13™

® 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)

1 1 %’ o
6. waveamianuedlnde hilszih esazareaasiulugldveslmfenlalinae lsvinaw
Y g ? 9 g a ) oA
191 200 ppm 11 To TsuANUGUIY 100 ppm HAZEITAZAIBNTAUANANANMTNTY 2% ADAE
(L*; Lightness)
1 ] [ " Y 1 ] 1 ] 1 o v A I ] =
AouMsuied InAreasazmennnquaInuaIN iuanaany uaien e lnn
a ~ @ 1 T oAq Y = J
QUi 4 eermuwalBod W 3 wag 5 Tu wunnguildasazarelmnen laTinae 15y ToTon
a A ' A X A = Y ' oA
ey A1592A8NIALANANNAIANNANAUNNIY (p<0.05) WenlFeumeununguAIANIAZNGUN
1 9 % 1 1 d' 9 a A U d' [ d'
waetlzlh Taswunnguinldasazarensauandniainnuadnaunigaaduaadluaisan

19

M3199 19 HaveIMIAeted Indleansaza1snies AeAINNNEINN (Lightness, L*)

Lightness (L*)

Treatment
Before After 3 Day 5 Day
Control 67.96" 66.68"" 68.16" 68.24""
Tap water 66.22"" 69.20"" 69.71" 68.74""
Chlorine 66.76" 68.66" 70.99"* 72.02"
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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151399 20 waveaMsaaded lndisasazaieaian demsisslumalszamaunia

Sensory
Treatment
Colour Odour Over all acceptability
Control 3.69" 337" 3.66"
Tap water 3.77° 3.34° 3.66°
Chlorine 3.51° 3.28" 3.56"
Ozone 3.93¢ 3.46° 3.79°
lactic acid 225" 2.49° 245"

“ mean with different superscript on the same column are significant (p<0.05)
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M3197 21 WavedmIarauee lARlsaNIaTaIen1en ABSIUIY S, aureus

Staphylococcus aureus (log CFU/g)

Treatment Log reduction Log reduction Log reduction

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

a,x X b,x b,x

Control 4.87 491~ Increase 422" 0.65 4.69" 0.18
Tap water 4917 442" 0.49 3.75™ 1.16 4,02 0.89
Chlorine 4.98" 443" 0.55 3.61™ 1.37 3.84™ 1.14
Ozone 495" 3.63™ 1.32 3.44™* 1.51 3.93™ 1.02
Lactic Acid  5.00”  1.97" 3.03 2.56" 2.44 231" 2.69

® 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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M3197 22 WaveIMIaaues lARIgaNTazaNen1ee ABSIUIU E. coli

Chromocult E. coli (log cfu/g)

Treatment Log reduction Log reduction Log reduction

Before  After Before-After 3day  Before-3day S5day  Before-5 day

Control 416" 447" Increase 3.63™ 0.53 3,74 0.42
Tap water 451%  4.60” Increase 377 0.74 3.24™ 1.27
Chlorine 472" 437" 0.35 3.35™ 1.37 327 1.45
Ozone 4717 4.39% 0.32 3.12"" 1.59 3.05™ 1.66
Lactic Acid 478"  1.63" 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)

a J
ﬂ?ﬂ!!ﬁ%?ﬂ]ﬁﬁ!ﬂﬁﬂ1ﬁﬂﬂﬁ@ﬁ

Y = o » A a A d ER 1
1. wammm‘flwm‘sazmﬂﬂamﬁ!umﬁﬂumwagaumﬂuumaum"ln
~ e

1 % ] ¥ ] 1 1 o a 1 Q' 9
Fl]'lﬂﬂ'lifﬁ\lﬁﬂl@ﬂ'l\?l,ﬁ@u@ﬁvlﬂ WU NUIUIAUNTININUA (Total plate count) flﬂuill@]u

< J ] 4 a ] a
5.53 log CFU/ml G'Tﬁﬁmmgiummmmmgmmmmﬁiimﬁuﬁﬁmymuazmmmwwm UNDY.

9
= v

6700 - 2548 fifvua Tindwnugaunsdnanuainulwile Inde lifu 5.69 log CFU/g

4' o = 9J = [ 3’, Aa' a = 49’ 1
WerhmsAnemavesns Iasazatenasiulumsduduregaunisuwiloonln 1nwa
1 %I 1 ¥ Aa [ =
mMinaaed nun Mmslfinlszih liaunsoaadesaunisla daumsazatenassuanududu
Y
200 ppm 1178 w1 AN 100 ppm AT ENFATAEATALAAAN ANMTUTU 2 % enTan
9
a ~ o w 1 [ J o
Foaunsdld 0.29, 0.14 uag 2.16 log CFU/ml MUy AN (2540) N1 1atlszassndn
) a A o A A Aea A& o A
yoams lgnasiulugaamnssues  merhaedegaunssnduilewinniuetms  iilesnn
G G wa Aa o o g’/ a a S J
Angsuey  sdsgneunassulinuaniana lumsyatonasdudininsyueaunio  uay
. 9 1 1 ~ = a A Y =~
Wei et al. (1995) 8131a8 ALY (2540) na1I a1savaraassulildszaninmunndoaiiosla
2 ) A Yy 9 ~ A
Yuegnuasuuiuase wazdednilsn  anududuvesmTazatenaiy  szezaNdITaza1

v v W ,3 a dy a =4 dy U = ~ [ Y 9
TUNTNULYD %ummgﬂ‘%mmwaﬁ;aumﬂ UDNIINUIINUNF1TATAWAADITUNTEAUANUUNYU

v v W j‘ I dy ~ Aa A [ &’ dg! 9
g uag fTiJWﬁﬂTJLGIﬂ’JL‘]JuL’Jﬁ"I‘L!"ILWJ1!ﬁ]3’;llﬂﬁgﬁﬂ‘ﬁQTWGlUﬂTim'lﬁfﬂiﬂﬂﬂlu ﬂTﬁGlG]fﬁ'liagﬁTﬂ



47

2 14 Yy 9 X a = (1191 = Y [ =2
I%Lﬂ&lilulﬁiﬂﬂa@hliﬂ ANUINVY 200 ppm TIWITDAATOYAUNTY A FITDAAQADINUNITANY

a

' Y =~ g A o dy

Y94 Loretz er al. (2010) WuNM3ldasazaronasiulumsniuau¥oaunid a1u150aayo
. . . X v 3 Y g

aerobic bacteria coliforms 1ag E. coli mM351¥1laleu ANuUNIY 100 ppm @1W1500A

dy a ~ Y = 9 @ = . ' 9130}
Lﬂf’i)i}ﬁﬂ%ifﬂﬂ FITOAAADINUNTANYIUDY Pilasombut and Thumdee (2013) WUN 1519100

Y
% a

@ J 3w a o J
Tolou  ensndigagauniduasasnsae1gmManusnuIveIHanius  tagmslyasazats

q

a7

Y 1
NIALANAN ﬂ’NﬁJL"’lsljiJslalju 2% ﬁﬂﬂiﬂﬁﬂl%’f)ﬂﬁllﬂiﬂﬂﬁﬂuﬂllﬁ %Qﬁﬂﬂﬂﬁ@ﬁﬂﬂwaﬂﬁﬂﬂaﬂﬂlﬂﬁ

a A "

' Y A
Woolthuis and Smulders (1985) Nnsauananiralumsduduyeraunss lasnialiaiaiu

De @

' Y
S % o o

< ' o ' @ a a
Wunsa avaadias Nanawinyilieng Lag phase Uszoznannuiu mldoasimsniaaula

A

dal a Y & v & a A o Y a ' A d . . A
VOUPBYIAUNTYBIAN G]NWaGU’E]Qﬂ'IfI'EJ‘]JEJQi].a‘L!‘VI?I’EJI@ﬂﬂi@uulﬂﬂﬂ’lﬂﬁ?uﬂlﬂu lipophilic Y83INTAN

=)

. 1 1 ] o 1 1 1 I
T¥390glugi Tuanah linandauaz Furudnly plasma membrane vouuafiGentia iy
1 [ 9 I = [ I 1 = (% g’/ 1
nsaanaseduunas (pH 7) Fegennmanuiunsaasveslalanarady aniunsaoglugl

{ ] % < a o
w1 hinandainlUfziRaanzuandalugdues protrons 1182 conjugated base taziimaluns
9
N2y oxidative phosphorelation from U84 electron transport system 3 DIMITVIITTVVIUDY
1 4 1 ) v g’/ a a
substrate molecule Leﬁﬁqmaa ﬁwammimmﬂw%ﬂummimtymﬂ@ (Adam and Hall, 1988)
. 9 a Y 9 = 1A A
Baird ef al. (2006) 1Fe15a2@10nTALANANANMAINTY 2% AANUAILIN 1A tNoaaANS
dy a ~ J 1 a o a 4 a
Yudlouvewdunisuusinla  wundIvazmenIatanandNITnand LI InaesuuurIwn
Y dy . ' J a A o ¥ dy a S J
Ta'ld ueN91Nl Woolthius and Smulders (1985) nannsauananiinalumsdusuioyaunio
o Y ) 1 ° [ Y 9 [ 1 Aa N
Tagnsar ldmanuilunsaaaadasaamaldanimnadon limngauaemsnigau Taves

=

a S A [ I 1 ~ 3’, ) Y1 =1 ~ é’ o Y
JauUNIY ‘ﬂ)’x‘lﬂ?ﬂ’ﬂlllﬂuﬂiﬂﬂ%‘]ﬂﬁﬂﬁﬂuuﬂﬂﬁ%ﬁﬂ lag phase WTLYSLIDINUIUYU Vlﬂ?iﬂﬁ

A dY

a a - a 4 f a 1
3 yAY Tnvoutogauns duouTFogauUNTe9as Pipek ef al. (2005) T1891U1INS IFa15aza1onTa
a Yy 9 = 1 o Y dy =\ 1 = o
LAananANUININ 2% ﬂﬂWHUH%WﬂIﬂLLa$%1ﬂQﬂi ﬂ?iﬂﬁﬂl@ﬁlﬂ@%ﬂﬂ?ﬂﬁ\? FURAYINUNIT
NAAOIVDY Pilasombut et al. (2007) ANHIWAVDINT IFENTAZAIBNTANANANANIWANTY 2% T

X 1o ya & ' ' 9 o D]
Lu@’c:fﬂ‘i W’]J'J'WI'ﬂWﬁLu@%ﬂﬁ]'Nﬁ\‘] Gould (1995) ﬂaTJ’Nﬂ'lii%ﬁWiagﬁﬁ'lﬂﬂiﬂﬂ5‘1/]111’7?]1L1Juﬂ3ﬂ

v
a9

1 Ay ) Y 9 Y dy (Y a o Y L 4 @ [
mﬂum@aﬂm mﬂlmﬁu%ﬂmmuawma LmzuWamsl‘mﬂaiwummiqmtﬁﬂmwuﬂiz‘mmmi

g

%

3 o P 2 o A ~ ' P a ¥
Lﬂﬂiﬂ‘]&ﬂlwuﬂluul@ HONIINU NIVY 1HadIIT (2554) ﬁqﬂ\jququﬂ@ilcﬁuﬁﬂ'ﬁ’giylﬁﬂu'lﬁuﬂ

1 S o &‘ VoA = ] 9 a A :; 1 I oAa ] a
szmnmimmﬂyﬂumaTﬂﬂqwllmﬂwumﬂﬂsmmfmﬂummﬂ’nﬂqwmwuﬂsmmﬂ@ﬂ



48

b ¢ b

2. waveninyszih msazaelwfenlalnaslsn anudiady 200 ppm vhlelawu aaandudiy
a Yy Y d‘d v = Y A

100 ppm HazA1AZAWAIAUANAD ANMNTNTY 2 % NiWananNNNINBlVR I NA
= U % dy 1 'd' 1 %’

ninmanageumsdsziiunanunalssamduiaveuilovss Inigulu lszih

P ¥

asazanela@enlalUnas 159 anududu 200 ppm 11 TeTeu Anududy 100 ppm a13azaY

a < 1
nsauanan anuuty 2% uaaaliirmunluduanuianels Tasswvesdnadouldazunu
Y v

y 1

amdnnn lddesdstl i Teleu anundudu 100 ppm Wnlszah nguaduqu esazate

o a o w
Tadenlaldnaelsn anududu 200 ppm azarensauanin ANuduTY 2% audiau el
ANNIANANEEITedIRNINEDA (P<0.05) AU azatonIauanan AMUTUTU 2% Aunaudz
< Y1 = ) 9 Y ! 1
v lanazuuuanuianelsvesnguinlolan anududu 100 ppm nguatugy szl

= 4 Y 9 a Y Y

msazateladon lalUaaelsi aAnmdudy 200 ppm azatensauandn anududu 2% 91nun

4 Y '
Tihfes Taetih To Tasu anudiudu 100 ppm W11lszi nquanuau arsazate Ixdenlaliane'lsn

o aa 1 o 1

ANty 200 ppm  hilianuuanaednalitodiiyneananenuLAliANIANA1OE1

o w aa

@ o a < 1 1
YAAUYNWADANUAITASAYNIALAAAN ﬂ'JHJ!GISJ}‘JJGﬁIu 2% ﬁﬂ«lﬂ’JW?JGHﬂUIﬂﬂﬁ’JiJ‘ﬂglﬁullﬁ}’ﬂ GEY
4

° Yy 9 = =3 1 1 3 2 A

5]]@\11!11’013]51! ANUVNUYY 100 ppm Nﬂ’JﬁJ‘WQ‘WE)Glﬁ]iﬂﬂﬂ’ﬂ NRUAIVAY Llﬁ$u1ﬂi$ﬂ1%ﬂhﬂ1
1w A 2 d Yy 9 9y 9

IMNU J9NANUIAD miazmsﬂmmﬂu"laiﬂﬂaa"lw AIUAVNUY 200 ppm HOASANNVNUYE 200
a Y 9 = = Y Y A

ppm AZAWYNIA LAAAN ANUVNUU 2% llﬂ$LLuuﬂ’ﬂllWﬂW@ii]ﬂ1uﬂ’ﬂiJ"]f’0UIﬂﬁli?]ll‘uﬂfmfjﬂ Iﬂﬁl

H 9 '
iTeTeu anududu 100 ppm 1Wszih nquatugy msazateTmAenleTnas’lsn aaw

A v o W a A v o W

9 9 1 1 1 a [ 1 1 1

WYY 200 ppm Vluﬁmmummmmm YANUNWTDANDNU Lmﬁmmmmmmmm ganY
aa o a 4 a = 1 a o J

NNADANUFITACDYNTALNAN ﬂ')'liJUlal}iJGlglju 2% Lﬁ'ﬁ)ﬂﬂ'lﬂﬁ'liﬁ$ﬁ?ﬂﬂiﬂllaﬂﬁﬂ UNANBDHANNUN

Y o

A o ya v A A 3 9 @ < A 3 9 g
ﬂ@‘ﬂﬂ’l"fW’J‘Huﬂu’ﬁ%ﬂmﬂu@ﬂuﬁg Mulﬁlﬂllﬁmuﬁﬂuﬂﬂgﬂﬁﬁlﬂﬁﬁlﬂﬁﬂuqﬂﬂ (Burfoot and

Mulvey, 2011)



