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Peroxide and Lactic acid

Jae-Seon Jang * Mi-Yeon Lee* - Jea-Mann Lee* - Yong-Hee Kim*

Dept. of Health Administration, Gacheon-Gil College, Incheon
« Health and Environment Research Institute, Incheon

Abstract

The inhibitory effect of the food processing agent on growth of Escherichia coli O157:H7,
Salmonella Enteritidis, and Listeria monocytogenes was performed with hydrogen peroxide
and lactic acid, and combination of hydrogen peroxide and lactic acid. The minimun inhibitory
concentration (MIC) of hydrogen peroxide in E. coli O157°H7 was 100 ppm at pH 5.0, 6.0, 65
and 7.0, while in Listeria monocytogenes 25 ppm at pH 55, 6.0 and 50 ppm at pH 6.5, 75
ppm at pH 7.0. MIC of lactic acid in E. coli Q157:H7 was 2500 ppm at pH 5.0, 6.0, 65 and
7.0. MIC of lactic acid in S. Enteritidis was 1250 ppm at pH 5.0, 2500 ppm at pH 55, 6.0, 6.5
and 7.0, while in L. monocytogenes 625 ppm at pH 55 and 125 ppm at pH 6.0, 65 and 7.0.
MIC of combined hydrogen peroxide and lactic acid in E. coli O157:H7, S. Enteritidis, and L.
monocytogenes was 75 ppm of hydrogen peroxide with 2500 ppm of lactic acid at pH 6.5.
The correlations between MICs of hydrogen peroxide and lactic acid in E. coli O157:H7, S.
Enteritidis and L. monocytogene were obtained through the coefficient of determination(R?).
R’ value were 0.9984, 0.9935 and 0.9283, respectively. The inhibitory effect of hydrogen per-
oxide and lactic acid in E. coli O157:H7, S. Enteritidis and L. monocytogenes could be con-
firmed from the result of this experiment. Therefore, it was expected that the food process
would increase or maintain by using lactic acid together with hydrogen peroxide.
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Table 1. Minimum inhibitory concentration of
hydrogen peroxide in E. coli O157:H7

Concentration of hydrogen peroxide in E. coli
oH O157:H7(ppm)

00 B 0 B 125 625 313 1%

50 - S L L R & o T v T = 2

55 R 2 = I N S A o s S

6.0 - I S S = T T S N A
65 - B R s oA R S
70 - e A S n e o A = = 2 2

+! growth, -! no growth.

Table 2. Minimum inhibitory concentration of
hydrogen peroxide in Salmonelia
Enteritidis

Concentration of hydrogen peroxide in Salmonella
oH Enteritidis (ppm)

125 62 313 1%

100 » 0 B

50 - - B o S e & A =
55 - - [ T = Tt S = S
6.0 - - e st R 2 = =
6.5 - - B e A S o S 2
70 - - [ s T S = = T

+ growth, -! no growth.

Table 3. Minimum inhibitory concentration of
hydrogen peroxide in Listeria mono-
cytogenes

Concentration of hydrogen peroxide in Listeria
oH monocytogenes (ppm)

100 B B B 120 6% 313 1P

50 - - - - - - - -
55 - - - - L
6.0 - - - R = S S
65 - - - I S A T s
70 - - B R = = T o

+ growth, -! no growth.
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Table 4. Minimum inhibitory concentration of
Lactic acid in E. coli O157:H7

Concentration of lactic acid in E. coli O157:H7(ppm)
1250 625 312 1% W 39 195

50 - R e e RS n R = S

pH

55 HH HH HHE A R HHE R e

6.0 - +H+ HHE A HE A R T
65 R o e S
70 -t HHE R R R

+! growth, -! no growth.

Table 5. Minimum inhibitory concentration of
lactic acid in Salmonella Enteritidis

Concentration of Lactic acid in

pH Saimonella Enteritidis (ppm)

B0 1260 65 312 1% B 3P/ 195
50 - - LR e & S
55 - I S e e a A S =
6.0 - ERE A = N S S S S v S
65 - i o S = v N S S S S
TO = tHE R bR bR bR b bt

+ growth, -! no growth.

Table 6. Minimum inhibitory concentration of
lactic acid in Listeria monocytogenes

Conc. of lactic acid in
pH Listeria monocytogenes (ppm)

200 1250 65 312 16 7B 39 195

T I
55 - - - + + + + +

6.0 - - + R = A = S S
65 - - + +H+
70 - - + LA AR

+. growth, —: no growth.
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Table 7. Minimum inhibitory concentration of
combined hydrogen peroxide and lac-
tic acid in E. coli O157:H7

Conc. of Conc. of lactic acid(ppm)

HO:(ppm) 0 1% 312 65 120 2500
0 +++ +++ 4 +++ +++ +++
125 +++ +++ +++ +++ +++ -
s} +++ +++ +++ +++ - -
5 +++ +++ +++ - - -
B - - - - - -

+ growth, - no growth.
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Table 8 Minimum inhibitory concentration of
combined hydrogen peroxide and lac-
tic acid in Salmonelia Enteritidis

Conc. of Conc. of lactic acid(ppm)

HoOulppm) 0 126 312 625 1250 2500

0 44 44 +4+ +++ +++ -
125 4+ +++ 4+ +++ +++ -
ss +++ s +++ 44 +++ -
N 4 4 4+ e+ - -
(5! - -

+! growth, -: no growth.

Table 9. Minimum inhibitory concentration of
combined hydrogen peroxide and lac-
tic acid in Listeria monocytogenes

Conc. of Conc. of lactic acid(ppm)

HOolppm) 0 126 312 625 1250 2500

0 4 4+ -
125 ++ +t - -
) ++ 4 - -
N ++ - - -
75 - - - -
+1 growth, : no growth.
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