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ABSTRACT - This study evaluated the bactericidal effect of 10 sanitizers and disinfectants such as ethanol (75 and
95%), iodine (15 and 25 ppm), chlorine (100 and 200 ppm), quaternary ammonium, acid, hydrogen peroxide, and per-
oxide acetic acid against V. parahaemolyticus. Ten strains of V. parahaemolyticus isolated from Korean foods and 4
strains of standard ¥ parahaemolyticus were compared for efficacies of various sanitizers and disinfectants by EN
1276 method based on quantitative suspension test. Ethanol (75 and 95%), 25 ppm of iodine, 100 ppm of quaternary
ammonium, 145 ppm of hydrogen peroxide and acid showed more than 5 log,,CFU/mL reduction in both clean and
dirty conditions. Tests result of chlorine (100 ppm) showed more than 5 log,,CFU/mL reduction in clean condition.
Todine (15 ppm) showed more than 5 log,,CFU/mL reduction except 4 isolated and 1 standard V. parahaemolyticus in
clean condition. Todine (15 ppm) also showed under 5 log,,CFU/mL reduction (0.93~3.73 log,CFU/mL) in dirty con-
dition. Eleven hundred ppm of hydrogen peroxide was evaluated as weak sanitizer and disinfectant due to their
0.99~4.79 log,,CFU/mL reduction on both clean and dirty conditions. Consequently, ethanol, iodine (25 ppm), chlo-
rine (200 ppm), quaternary ammonium, acid and peroxide acetic acid were thought to be effective sanitizer and disin-
fectant against V. parahaemolyticus.
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10536((2 = ATCC 11229)3 Staphylococcus aureus ATCC
653879 thate] Z71HFE 99.999%(5 log, CFU/mL) ©|
A AR E AlFste] daasEe] A AFE A
Fo|t}. o] u] AMEHE FAIFTE A= AFEwy?
3 A FolerEebAH o] AFAYPE HESIA G-
GHE HESHA T Aozt vl 42 AFA e
ARE 4L F Je 25 A4S Zolvh ARt FAF
27} Escherichia coli ATCC 10536(*t= ATCC 11229)%}
Staphylococcus aureus ATCC 6538F 22 T H o] 3o
A FES opldls e #FE Ui daas5y AR
of thgk B} Qlo] 7t $AFAE ARG SEiveEte
Aol witke Bl JBF 544 oHlFE 443
5 GE29e o] 7] Wil 200158 200537k
FulEe e AFE Akl 76719 Al 2,137 0] A s}
Ak Wt B AT seafoodZ2HE L@ o] 2]F
=g WS o7]ske TEA MdR] V. parahaemolyticus
o tiste] dAl AHH AA S wrol AlFelA An) B f
EFHI e T8 AdaSAY d44a59e AP
ERIENE

HIYE YH

B A A& Vibrio parahaemolyticus= ZE73
a5ro]7] wliZol] vl ARE-E tryptic' soy agar(TSA, Difco
Laboratories, Detroit, MI, USA)9} tryptic soy broth(TSB,
Difco Laboratories, Detroit, MI, USA)E NaCl®] T=&
2%8 st AT

ARt 9 A

B AAM AVSH V parahaemolyticus TR dFv =
5%, £ 5FN BT FFEA FYNYE nBEA
FA oA Bokwsltl V. parahaemolyticus ETd T2
ATCC 17802, 27969, 33844, 275198 EYthstw u|y &
A7 Betol AMESIATE BE wiYE AEHE
NaClo] 2%2 24 TSAs|Xo] Z=23to] 18-24A17F Hlf

Table 1. Commercial sanitizers and disinfectants in korea

WA}, V parahaemolyticus = 2% NaCle] 3718 TSB
wilol] HES] 18~24A17F 23} wikE 3t 2 WY
o= 3z widS Sk 23 wid 3 wgg AN
Foz AMgETh AdaEAd HE S Brist
71 Yt 2 fF dAviEE AdA5AE FEARE
2 A¥ste] 7Y h(Table 1).

MEAEN 0] ARAEE PO}

AFiaEA] AP F8 AEH @9 AIEEY E
1276 M9 AFESIATE Aldd 1.0 mLe} ZHIEE 1.
mLe] E09e BaAIE T AlEEd 8.0 mLE Wil 20
+1°CAA 587 WA AT whgo] EEFHW Rt F F
A 8.0 mLY BHEEFF 1.0 mL7F ETE 24AED
of wks-EF 1.0 mLe H7FstAL 20£1°CollA 527 5
slalgitt. =3 7ko] guEE, 4] F3HEETY 1.0mL
£ F HEZ HA £33l TSAR A4+E 543
A ckFig. 1).
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Fig. 1. Dilution-neutralization method.

Sanitizers and disinfectants Effective Ingredients

Concentrations of

.. . Treated concentrations
effective ingredients

P-1 Ethanol

P-2 Ethanol

P-3 Hypochlorous acid

P-4 Sodium dichloroisocyanurate
P-5 Todine

P-6 Todine

P-7 Quaternary ammonium
P-8 Acetic acid / Sulfuric acid
P-9 Peroxyacetic acid

P-10 Hydrogen peroxide

95.0% 100

75.0% 100

4.0% 200 ppm

94% 100 ppm
2.0% 15 ppm

1.5% 25 ppm

5.0% 100 ppm

14.0% / 9.8% 280 ppm / 19 6ppm

5.8% 145 ppm

35% 1100 ppm
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A ZAL 03 g9 bovine serum albumin(Sigma, St.
Louis, Mo, USA)S & 100 mLell Zolx 2 43} filter
(0.45 pm, Diameter of pore, Sartorius AG 3770770,
Cottingen, Germany)E %3lo] Algste] AMLEIET 24
272 3 g2 bovine serum albuming & 100 mLe] 9]

AL AlEste] AR

Fo

F8 A= 3 g lecithin(Fluka, Product of india), 30 g
polysorbate 80(Fluka, Product of switzerland), 5 g sodium
thiosulfate(Aldrich, Product of USA), 1 g L-histidine(Sigma-
Aldrich, product of japan), 30 g saponine(Fluka, Product
of germany)& 1000 mL €A Eeti=e] Wil A L2
mass up st U F HFst] ARSI )

3|M 4= 1g tryptone, 8.5g NaCl& ZF4 1,000 mL
o &Ql ¥ HFste] ARSI

8=+
A §NL 19.84 g MgCLe} 46.24 g CaCLE ol &3
sted 1,000 mLE RFo] BFe F 2A313, B §9&
35.02 g% NaHCO,E &9 xof 2 o3 filter® A3}
ZA AT, AFEEA 2A Al AHHE FFE 1,000
mL &2 Fg2Id ALY 6.0mLE B F Ha 600
mLe] FFFE A7 8.0mLe] €9BE AU & 1
a9k 20 g9 NaCl& 748t 1,000 mLE $HE©] AL
sttt

A HEfl

AN dera2 ggujdo] SE =™ 50 mL Falcon
tube(BLUE MAX™ Jr. 50 mL. Polypropylene Conical
Tube. USA)ell Fa& o2 @I 20+ 1°C, 5,000 g(Hanil,
Korea)ol| A 5&7F AAEE] § 45d-& 2A=HA A A
3ta, Y8 g 344 20 mLS FUiste] mukslith
ayte] s EW SEZF g4 F AeAE 2A2HA
AASZ, BF 384 2.0mLe F7Msle wuksle ALL
AT "dE 100 mL AZFEeksAe] 10 mLe] 23
A} S5go] Hd FEv=EE ¥ Y4Es 988
Falcon tubedl] 71 Al&wH-g 1,000 uL pipet> = A F
Ho| H%E3I colorimeter(Vitee, HACH BOX 389,
Loveland, Colo, USA)E o]&3l 27|d45E 1.5~2.5x10°
CFUmLZ =43k Add derd o] F48 2% NaCl
TSAE AME-st EA4 31T
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1059} FaA2=AE A A9 A@HS=E Frieh
A7E Table 201 JeRAATH A&E FaFe] 95%9F 75%
of sl ¥V parahaemolyticuse TFEFF 2 Eejdd: &
FolA 5 log,CFU/mL ©o]%9] A#5aes Ve
). ¥ parahaemolyticus= W FE W 6, 8% olg22] H
Zhe g Aol A3 He ZAoR RusHYE 4
FollA ARE AAA AFAEA(P-3, P4yE FIEL 2
fF71d4as X AFS R8st gty 7149
Axe] &8Fo] 200 ppmel AFAFAE V parahaemolyticus
At W A eFgxgoM Ad i 78S
TSRO o] #F 4FH BEAT 1T AS
LAFZAANM AT A& 71E 5 log,CFUML oS @
717 Fatdnt. 71 2A @#el 100 ppme] HddiE
AL A A4 FAZANMNE 5 log,,CFUML ©}74<]
Ay 22E&S BYoy, 2dzAdME 5 log, CFU/
mL o4& d71A] K ZoF Bol Rl ER)
3 dasego] Ay WELZ AGHL g2
AA AF45A F Q=S FEFREOR s Adh
EAE 255 AFsian. AEE AgihEA 5 205
ol 15 ppm?l AwAEA MErde 33 2 29z
AAM V. parahaemolyticusE A F3tHTH 1 A3 (=
AoA e AdT Zh 78S BESH oy LAz ANA
Ao A 71% S log,,CFUML ©)42 |7|x) %33
ot AA AMS HIFEERMHEA A8 AE WAE 25
ppm)ll Al AFAEES A ES A3 V parahaemobticuss
xR 2= AdT 5 log, CFUML 7 7)
T UEIAY. 453 GEFQAOA, Ao 2 FAE A
2E5A S} S EAA AFALFAE V. parahaemolyticus
o AHgst AFeM e FEHFT Lelad EF vl
B, LAxAAA s AL 71890 5 log, CFU/mL
oE wEeATh fFEAECl FASFALS AdAEA
£ V. parahaemolyticus 5% B EE|dFo Al A3
= 34 2 o924 BE0)A 1~4 log, CFU/ML F =2
Aagg BHo dAfasdgo] 7Y We ZoE ddEch

Son 520} V. parahaemolyticus= ampicillin, cephalothin,

streptomycin® ticarcillin®l] W/3-& JeER)SIttZ B3
o 2 A A AES BE ¥V parahaemolyticusdl Tl
Al 5 log,CFUmL ZaE vebd AF2 U ¥
parahaemolyticuse NEE 1059 AgiEA sl
Aol A #F< ofd ALE AH}. Yutaka 5
©] spices®} herbs®] 8-S o183l ¥V parahaemolyticus
ol A & Y F It RAIAT 27 v
3 edzzdM e diEYo] WTh Denyer 522
iEAo] g o E4UAeE 7 Ale] 7HEAE
e, Ahsha Qlakst We), $EAE, o|skEHg, FahEhe
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1, BAEE ol7)shn, 2EFel e, T, AE
| A esels, RN, B 3 o A

A~

F oA dFHd FALEES] FES oIt B
I A B3 AgAEAE HEY lysis, AXE W9
EF 59 $1E fxdte ZoR B B 49

Az AHAEA7 HE o= § Lo JEH o7 Tl
AE Ao oYL, M Xl BEFH R 2gste] Afak
s Jetie 74°§ g o AP AR
KFDA 317H% 107k 5 P5%} P10 & 387185
log,(CFU/ML ©l% 7t4h)E& siA] 2 9L, & 852
E. coli %} Staph. aureus® W&t 5 log,,CFU/mL 743}
o %S YT 20EA 15 ppm B FHAEFA
1,100 ppm< V. parahaemolyticusl 5 log,,CFU/mL ©]/¢

Table 2. Efficacy of 10 sanitizers and disinfectans on reduction of Vibrio parahaemolyticus

ATE EF
@ #7904
o AEAEAE

44 YR,
ek A

FAES

o}

HolX| %] AFa%e ol

o AL,
S awsta, Aofsh] Aae 2, 9
£ Algate o) &7

ko

ojeksl Aoz T

W SollX V. parahaemolyticus

V. parahaemolyticusTll T
TR S Boretzat &

A7), #71) 2+

S, ASAE AR
F 433 Aol BIS 108

Reduction of V. parahaemolyticus (log,,CFU/mL)

Conditions Test organisms
PIL P2 P3 P4 P5 P6 P7 P8 P9 PIO
ATCC 17802 >5  >5  >5  >5  >§5  >5  >5  >5  >5 220
ATCC 27969 >5 >5 >S5 >5 142 S5 >5 >5  >5 1
Standard
ATCC 33844 >5 55 >5  >5  >5  >5  >5  >5  >5 127
ATCC 27519 S5 >5  >5  >5 5 >5  >5  >5  >5 109
Oyster 1 >5  >5  >5 55 55 5 >5 55  >5 095
Oyster 2 S5 >5 > >5  >5 35 >5 5  >5 145
Oyster 3 S5 >5 >S5 5 470 >5  >5  >5  >5 226
Oyster 4 >5 >5 >5 >5 4.83 >5 >5 >5 >5 1.92
Clean Wildy Oyster 5 >5 >5 >5 5 >5  >5 > >5 35 25
pe Cistern 1 >S5 >5  >5 35 >5 5 >5  >5  >5 168
Cistern 2 >5 >5  >5  >5  >5  >5  >5  >5  >5 082
Cistern 3 >S5 >5  >5  >5  >5  >5  >5  >5  >5 385
Cistern 4 >5 >5 >5 >5 4.76 >5 >5 >5 >5 1.84
Cistern 5 >5  >5  >5  >5 459 S5 >5  >5  >5 152
E. coli ATCC 10536 >5 >5  >5  >5 <5 55  >5  >5  >§5 <5
S. aureus ATCC 6538 S5 >5  >5  >5 <5 >5  >5  >5  >5 <5
ATCC 17802 >5  >5  >5 145 145 >5  >5  >5  >5 080
Standard ATCC 27969 >5  >5 285 449 093 5  >5  >5  >5 060
ATCC 33844 S5 >5  >5 207 137 35 >5 5 >5 097
ATCC 27519 S5 >5  >5 312 158 >5  >5  >5  >5 070
Oyster 1 >5 >5  >5 144 135 >5  >5  >5  >5 047
Oyster 2 >5 >5  >5 170 149 >5 >S5 >5  >5 090
Oyster 3 >5 >5  >5 158 373 >5  >5  >5  >5 199
, Oyster 4 S5 >5  >5 136 099 >5  >5  >5  >5 136
Dirty Oyster 5 >5  >5 244 118 165 >5  >5  >5  >§5 125
Wild type ;
Cistern 1 >5  >5 355 183 181 5  >5  >5  >5 L[]
Cistern 2 >5 >5  >5 185 135  >5  >5  >5  >5 028
Cistern 3 >5 >5 >5 438 3.30 >5 >5 >5 >5 1.54
Cistern 4 S5 >5 240 213 18  >5 >S5 >5  >5 130
Cistern 5 S5 >5 266 419 205 5  >5  >5  >5 037
E. coli ATCC 10536 >5  >5  >5  >5 <5 <5 >5  >5  >5 <5
S. aureus ATCC 6538 >5 5  >5  >5 <5 <5  >5  >5  >§5 <5

Initial concentration of Vibrio parahaemolyticus : 2x108 log,(CFU/mL.



o] V. parahaemolyticus E % A AJFLH R EN
1276)2. % H]L F7let ). Aleh&(75, 95%), L L=A 25
ppm, 49 ¥EH 100 ppm, A, AEskEAA] 145 ppme
A2 AH, oF9xA BFA 5 log,,CFU/mL ©]/¢¢] A
7 Fagds Bt f7IgaAYd AE e

log,(CFU/mL ©]39] A4 Aags Evh Az
A 82E 15 ppm AHIFE EHAT 45 FEATF 1
Z& A3t 5 log CFUML oo Ad ZHasds B
Atk E3 eFgzAdA Q9= 15 ppm AYFE 5
Iog,OCFU/mL(O 93~3.73 log,,CFU/mL) ©]3}e] A4 T
2 Bt 1,100 ppmé] FitsrEas BE ATl

ale] FA, edzAqA 0.29~3.86 log, CFU/mLY] A+
T FEES %’Oﬂi AEEo] g Aoz WokEr)

a7, 4F YR

g, 22 =25 ppm), F714
w7, A 3’4—4‘1@}5‘_\} Al “E"Zt%zﬂﬂ V. parahaemolyticus
F 3}z

A= ‘ii%(KFDA-06042<ﬂxﬂ 7(}079).
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