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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 concentration(MIC) 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 O157: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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1. A" #F

B Ago)| A3 #5FE E. coli O157:H73 NCPP 11142=, S. Enteritidist= NCPP 10744%, L.
monocytogenes NCPP 109435 A}&3tgitt. A3 #5% 1% peptone, 37% glycerolol I SkA
F5A170 o -70°Coll 52 HESIAA] ARESFSI T

2. #7141 Agge] 24

Citric acid, acetic acid, propionic acid, vanillic acid(4—hydroxy—3-methoxybenzoic acid)= Sigma
Aldrich(USA)ALAl Al )5kt 28 #7142 '+ Muller Hinton broth® 3]41&}o] 3% &%
Az F vanillic acids A9d AFE 0.45:m membrane filter(Whatman)2 Al o 7))
A3

3. @5 MY R dHY =4
~70°C2 ®3E A3 #5E tryptic soy agar(Difco)oll 4] 35+1°Coll A 24413t 338 ZAlth ) 3}
= WFERES A8 o] T AIAA HHgS wA " ATl dEAA



McFarland Scale No. 0.5(1% BaCl + H,SO,; 99.5ml : 1.5x10° CFU/ml)¢] 2+ & o]Z 100mlo
3| A% BGS FEdAOo R ARRESI T

4, Ao g fr]ake dEAEA] HAUSIAAFE A48
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AN do= 0.5mB EFeATE. 1t 3%E A3 F7]AF £ 0.5mIe A1A E Aol 71Eke]
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85 =S AA

5. Aol dg #7141 HEA A HaASAAFE A3

274 r71bs e e el W2 vy 2tk 8719l Al el Muller Hinton
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fr7likel 24y 19 vl 2 A sglth. 37HA f71Abe HEAE s we wWiHe
A1A GBS AL e Y= 77 Alg el Muller Hinton broths 0.5m% 253 3 Al1A] 8 oo
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1. E. coli O157:H7, S. Enteritidis ¥ L. monocytogenes®] 3t 714k A8 A5 =(MIC)

E. coli 0157:H7, S. Enteritidis 2 L. monocytogenesel th3dt f7]2ke]  FHH
HALSAAF=MIC)O #3F A¥= Table 1, 2, 33 o},

E. coli O157:H7°l thdh #F7]MbE HALRFAAlFEs 29240 vhd kel A= 5,000
ppmol| Al 2-&o] oA E gl om, Fredike A= 10,000 ppm, OFA|EARC] A= 2,500 ppmoll A 25 o]
AA = Ak S. Enteritidisol]l gk F7]AE HAYSAA s EE TEI2Z4A opA|EA A=
2,500 ppmellAl o] A H o™, FAL| A= 10,000 ppm, M R4t A= 5,000 ppmell A
ukg-o] oA F 91t} L. monocytogenesol] tak F-7]14HE H AW A s X R olA EAL
TALl A 2500 ppmol A o] AAlE Ao, wpdRAtel A= 5,000 ppmellA 5ol
A A = Aot

Venkitanaryanan 598 Abal oA, EnfEES gidom fakd #palsiaes E3Hgoo) A
40°Col Al 1587 A W w FAol AUy Husgla, Lin §P¥ F =
AFE9l E. coli O157:H7, S. Enteritidisol 3t A zH7F wHojwkoew, o3 L
monocytogeness= O 2 &7 Ytk ®Badk vl Qlvk olo] B A3 A E. coli 0157:H7, S.
Enteritidis % L. monocytogenes™ 7|4t A2l 2 &4 a7t g Aoz Ay Qo)



Table 1. MICs of organic acid in E. coli O157:H7
Concentration of Organic acid in £. co/i O157:H7(ppm)

10000 5000 2500 1250 625 312 156 78

propionc acid - - +++ +++ +++ +++ +++ +++
citric acid - +++ +++ +++ +++ +++ +++ +++
acetic acid - - - +++ +++ +++ +++ +++
vanillic acid - - +++ +++ +++ +++ +++ +++

+ 1 growth, —: no growth.

Table 2. MICs of organic acid in Salmonella Enteritidis

Concentration of Organic acid in Sa/monella Enteritidis(ppm)

10000 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)

10000 5000 2500 1250 625 312 156 78

propionc acid - - - +++ +++ +++ +++ +++
citric acid - - - +++ +++ +++ +++ +++
acetic acid - - - +++ +++ +++ +++ +++
vanillic acid - - +++ +++ +++ +++ +++ +++

+ : growth, —: no growth.

2. E. coli O157:H7, S. Enteritidis @ L. monocytogeneso] g F71408 HWLAFA
H 298 AF=(MIC)

E. coli O157:H7, S. Enteritidis @ L. monocytogenesel]l t3at 7]4ke] ZFE W83 A
HA2S A A F=(MIC)Y #3k A¥+= Figure 4, 5, 6, 73} )
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ol EA3} vpd @4FS- 1,250 ppm A 2] 3 25 ol A oA E S

S. Enteritidisell tisled T2 FAA, T2 ol EAN, 2y wpd sl
TAMNT oFMEAL FAMNT wpddA WEA T HAISAAsEE 2,500 ppmo] o,
ol EAlzt npd @2k 1,250 ppm 71l S ol A EH Ad

L. monocytogenesell thate] X2y Ak, T2k} oA EAF, 2k npd dAl
TAA oM EALE FALM vpd Al oA EANY vpd ™Al WA e EE oA 1,250
ppme F7FSFS wl A E AT

T3 37HA frlab FRE M8 AHEer Ad= E. coli O157:H7, S. Enteritidis 2 L.
monocytogenesol] ™3k HAWEAAFE=(MIC)O] #E Ay BE oA 1,250 ppm H7FE uf
B A = At

A FZgto thak ASAFEDo] gt B ATl AsEo] A FAR ZAkel H7)e
I s

2 A% A Ga3E B3xee 1%, sodium benzoate, sorbic acid, hydrogen peroxide & 2WHA o =
Ads Asfgitta wastel]™ R AE Ast aabsleicl ko] AFEAldE 4 oA
a7t e AL AHEACH
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Figure 4. Minimum inhibitory concentration of combined organic acid in E. coli O157:H7.
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Figure 5. Minimum inhibitory concentration of combined organic acid in S. Enteritidis.
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Figure 6. Minimum inhibitory concentration of combined organic acid in L. monocytogenes.
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Figure 7. Minimum inhibitory concentration of combined organic acid in E. coli O157:H7,
S. Enteritidis and L. monocytogenes.
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ppmol| Al ES-o] oA = AT

2. E. coli O157:H7°l widte] Z=2Z3ika A4S WE&A- e FHAdFoA5XE+= 2,500 ppm
ollow, LAY ol ELL Z2yky upd s, AT ol ELL, FA npd -
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