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ABSTRACT

The inhibitory effect of the food processing agent on growth of Escherichia coli O157:H7, Salmonella Enteritidis, and
Listeria monocytogenes was performed with organic acid, and combination of citric acid, acetic acid, propionic acid and
vanillic acid. The minimun inhibitory concentrationMIC) of propionic acid was 5,000 ppm in E. coli O157:H7, 2,500
ppm in Salmonella Enteritidis and Listeria monocytogenes. MIC of citric acid was 10,000 ppm in E. coli 0157:H7 and
Salmonella Enteritidis, 2,500 ppm in Listeria monocytogenes. MIC of acetic acid was 2,500 ppm, while in vanillic acid
was 5,000 ppm in Escherichia coli O157:H7, Salmonella Enteritidis, and Listeria monocytogenes. MIC of combined
organc acid in E. coli O157:H7 were 2,500 ppm in PC, 1,250 ppm in PA, PV, CA, CV and AV. MIC of combined
organc acid in Salmonella Enteritidis were 2,500 ppm in PC, PA, PV, CA, and CV, 1,250 ppm in AV. MIC of combined
organc acid in Listeria monocytogenes were 1,250 ppm in all treatment group. MIC of combined treatment of three
organc acid in E. coli O157:H7, S. Enteritidis and L. monocytogenes were 1,250 ppm in PCA, PCV, PAV and CAV.
The inhibitory effect of organc acid in E. coli O157:H7, S. Enteritidis and L. monocytogenes could be confirmed from
the result of this experiment. Therefore, it was expected that the food process would increase or maintain by using

organic acid.
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2 A AME 7= E. coli O157:H7S NCPP
11142%F, S. Enteritidis= NCPP 10744%, L. monocy-
togenes NCPP 109435 AM8-3lt). 48 4% 1%
peptone, 37% glycerololl Z8HA F-FA1Z1 the ~70°C
o T4 RESHA ARSI

2. ®71oF AEEA =N

Citric acid, acetic acid, propionic acid, vanillic acid
(4-hydroxy-3-methoxybenzoic acid)™ Sigma Aldrich
USARIIA 29i8tHth. BE #4714+ FF Muller
Hinton broth® 3A3le] 3% =2 Ax3 F
vanillic acid® A|€]st 2+ 045 pm membrane filter
(Whatman)Z Ao «3}31e] A3}

3. =F ok o BEH =X

-70°CE Had HA¥ 4FE uyptic soy agar
(Difco)ellA] 35+ 1°CNA] 2447+ 33] Ald) wiedsie]
o R o] F B HEke wA Ha A
2l &g Fo)] HEAAH McFarland Scale No. 0.5(1%
BaCl+H,S0, 99.5m/:1.5X10° CFU/ml)o| @& &
ol 100 mpl| A3 B FF gog AME3IgTH
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1. Zap 4 pa

1. E. coli O157:H7, S. Enteritidis ¥ L. monocytogenes
o chgt /7lore ZHUFAN|EEMIC)

E. coli O157:H7, S. Enteritidis ¥ L monocytogenes
o digt f71Ake] SR HALASAAFEMICK] &
3 A Table 1, 2, 33} %t

E. coli O157:H7el tigk §7130d 2SR s %
= Z294k upd#itol s 5,000 ppmollA] 28
o] AAE e, AN E 10,000 ppm, O EAF
A= 2,500 ppmellA] o] A=At S. Enteritidis
o g 7 FHiAEgdA e 2924k of
AEAIME 2,500 ppmelld] E50] A=A oH, 7
At M= 10,000 ppm, BHFEFIAE 5,000 ppmo]
A gkgo] AAEACE L monocytogeneso tEr 7]
A8 HAgoAlsree TeyeAl o EAN 74
Zbell A} 2,500 ppmell Al o] AEP O, vpd 4
oA 5,000 ppmol|A] Eh§-o] AR HI T

Venkitanaryanan 50& Ak, QA ErfES thy
o7 fAaka FakEles BFRRo)A 40°CoNA] 158
7 AZ)E o F S0 dAFHITL BaSIA, Lin
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Table 1. MICs of organic acid in E. coli O157:H7

Concentration of Organic acid in E. coli O157:H7(ppm)

5000 2500 1250 625 312 156 78
Propionc acid - +++ +++ +++ +++ +++ +++
Citric acid +++ +++ +++ +++ +++ +++ +++
Acetic acid - - +++ +++ e+ +++ +++
Vanillic acid - +++ +++ +++ +++ +++ +++
+: growth, — no growth.
Table 2. MICs of organic acid in Salmonella Enteritidis

Concentration of Organic acid in Salmonella Enteritidis(ppm)

5000 2500 1250 625 312 156 78
Propionc acid - - +++ +++ +++ +++ +++
Citric acid +++ +++ +++ +++ +++ +++ +++
Acetic acid - - +++ +++ +++ +++ +++
Vanillic acid - +++ +++ +++ +++ +++ +++
+: growth, — no growth.
Table 3. MICs of organic acid in Listeria monocytogenes

Concentration of Organic acid in Listeria monocytogenes(ppm)

5000 2500 1250 625 312 156 78
Propionc acid - - +++ +++ +++ +++ +++
Citric acid - - +++ +++ +++ +++ +++
Acetic acid - - +++ +++ +++ +++ +++
Vanillic acid - +++ +++ +++ +++ +++ +++
+: growth, — no growth.
0% A T AEEEQ E coli OISTHI, S. 0
Enteritidis®] 52] SAlo] nlX= FT| s APt
A% f3%e) U E coli O157HTS HAukgoid)s g
S pH 65904 2500 ppmelS™, S, Enteritidise g™

pH 5.090A4% 1250 ppmeliA] wh&o] Az=E)om [,
monocytogenes®] HALEAA T pH 6.5904 125
ppm= YERSTE ole]l ¥ HE A% E coli O157H]T,
S. Enteritidis ¥ L monocytogeness. 571211 citric
acid, acetic acid, propionic acid, vanillic acid & &
AFE Al 3294 ) Y Ao BEn).

2. E. coli O157:H7, S. Enteritidis %! L. monocytogenes
off chet R71LHe HERE|A| & 2 UKAN| ST MIC)
E. coli O157:H7, §. Enteritidis 2 L monocytogenes

A tidk frl4ke) R4 HeAEA] FHihLgoAys
EMICK #§ Ad= Fig. 4~73% 2},
E. coli O157:H7o| tisl Z=walal pEAke %

IOE

A2 HAREAA EEE 2,500 ppmo]oi W, Za
Uitat o EAY, Z2alibat npd @Al Fadalka) o)A
EX}, FAx vid A, opxllEakg) vpd@Are 1,250

2000

1000

Minimum Inhibitory Concentration

propionic propionic propionic citric citric acetic
acid+aitric i i ich il i it
acid(PC} acid(PA) acid{PV) acid{CA) acid(Cv) acid(AV)

Fig. 1. Minimum inhibitory concentration of combined organic
acid in E. coli O157:HT.
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Fig. 2. Minimum inhibitory concentration of combined organic
acid in S. Enteritidis.

Korean Journal of Environmental Health, Vol. 33(5)



406 BAA - ol A - 01D -

5000
4000
b 3000

2000

1000 l l l l l l

propionic propionic propionic citric citric. acefic
acid+citric acid+acetic  acidtvanilic  acidtacetic  acidtvanilic  acid+vanilic
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Fig. 3. Minimum inhibitory concentration of combined organic
acid in L. monocytogenes.
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ME. coli MS. Enteriidis CIL. monocytogenes

Fig. 4. Minimum inhibitory concentration of combined
organic acid in E. coli O157:H7, §. Enteritidis and L.
monocytogenes.

ppm A& ZE FollA AA =AUt

S. Enteritidis?] thole] Z2HAba} £ 22 A
ol EAl, =k upd UL, Tk oA E
A, AN v RA HEX TS HASA T EE
2,500 ppmeion, oL EAN} vpdeake 1,250 ppm
A7VE1EE uf AA AT

L. monocytogenes®| thole] Z2@is) AL 22
PWikal o EAY, 22 uid ALk, Pk ofA
EZL, Tkt vhd AL, o EAR uhd dAE HEA
23k B8 oA 1250 ppmS H7EEILS W A
At
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1,250 ppm 7V of 25 A=At
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hydrogen peroxide, vanillic acid, cetylpyridinium
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Ale] 52 dAl T3t doke dster 24 39
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32

1. E. coli O157:H7 that f712bE HAad5Als
= mZaalesks upd#EsboA 5,000 ppmellA] S
A gl on, A= 10,000 ppm, OHIEAE
oAls= 2,500 ppmoll XA HEo] AAIFRATE S, Enteritidis
of thet f71ak HALSAAlFEs T gk of
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