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ABSTRACT

This study was performed to investigate inhibitory effect on growth of Staphylococcus aureus and Bacilius cereus in
lactic acid, hydrogen peroxide and combination of lactic acid and hydrogen peroxide. The minimun inhibitory con-
centration (MIC) of lactic acid in Staphylococcus aureus were 2500 ppm at pH 7.0, 1250 ppm at pH 5.5, 6.0 and 6.5,
while in Bacillus cereus 625 ppm at pH 5.5 and 6.0, 1250 ppm at pH 6.5 and 7.0, respectively. MICs of hydrogen per-
oxide in Staphylococcus aureus were 50 ppm at pH 6.0, 75 ppm at pH 6.5 and 7.0, while in Bacillus cereus was 75
ppm at pH 5.0, 5.5 and 6.0, respectively. MICs of combined treatment of lactic acid and hydrogen peroxide in Sta-
phylococcus aureus were 1250 ppm of lactic acid with 25 ppm of hydrogen peroxide and 625 ppm of lactic acid with
50 ppm of hydrogen peroxide. When Bacillus cereus were with 1250 ppm of lactic acid with 50 ppm of hydrogen per-
oxide and 625 ppm of lactic acid with 75 ppm of hydrogen peroxide at 6.5. The correlations between MICs of lactic
acid and hydrogen peroxide in S. aureus and B. cereus obtained through the coefficient of determination (R?). R? value
were 0.9934 and 0.9986, respectively. The inhibitory effect of lactic acid and hydrogen peroxide in S. aureus and B.

cereus could be confirmed from the result of this experiment.
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1. oi7tdHY

LMY 25

B Ag AL FFE2E S awreusts ATCC
25923, B. cereuss ATCC 145795 AMg-3lgich 43
= 1% peptone, 37% glycerolol] HSHA F-FA1Z
ohg 70°Col B2 BEE3PEA ALg-sisith

2. fitE atisleao| AB M| =X

A &dlle 2500 ppm, 1250 ppm, 625 ppm, 312
ppm, 156 ppm, 78 ppm, 39 ppm, 19.5ppmo = 7z
zZ} ZABtP ey, fiksled f94E 100 ppm, 75
ppm, 50 ppm, 25ppm, 12.5ppm, 6.25 ppm, 3.13 ppm,
1.56 ppmOE 27k ZAF ¥ W Hse] AMg3)
Act.

3. 2F e A #E x|

-70°CE 23" 4% #FE ayptc soy agar
(DifcoyllA] 35+ 1°Cellx] 24A17+ 38] Al w8l &
T YRS IR o] F HFAA Y
upx] H A2agaoll #EAlAH McFarland Scale
No. 0.5(1% BaCl+H,S0, 99.5m!/ : 1.5X10°CFU/ml)
of g ¥ olF 100mpl &t Ag FF F4Yoa
AME-3ATt.

AL - 2T -

743

4. AETOl ChE FitT BHiSEA| A4S
Hsz MY

bt kskrag 4 TEE A & 74 A
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S. aureus®l| TSt §ate] HavdgdAgrel Ag 2
= Table 13+ 7ZHed] pH 7.00014 2500 ppmellA] &t
Sol A en, pH 5.5, 6.0, 6.5904e f4te] F
&-E3HAIER] 1250 pproll e ghgo] AAER] o4k
t}. B. cereus®l] Wi FA4H] HAaRgAAER B
A3 Table 29} 7Z+2H pH 5.5, 60914 E 625
ppmoll Al o] AAEHH oW, pH 6.5, 70914+
1250 ppmellA] o] SJAER] k. pH 5.000M = BE
Ag ol hgo] A" Aoz Yepdt)

S. aureus®} B. cereus®l] e AslrEA0] FAeks
A F=ol B3 AF= Table 3, 49t 2t} S. aureus
9] ¢ pH 60914 50 ppmolleW, pH 6.5 2
7.0004 75 ppme]|L™, pH 5.0 2 5504 FAkst
F2o| FE APFolA wgo] A= B. cereus
9] A% pH 50, 55, 60914 75 ppmellen, pH
6.5, 7.0004< 100 ppmell A= A €A BTt

BEXEIA EH2UFHNES

Table 1. Minimum inhibitory concentration of lactic acid in Staphylococcus aureus

Concentration of lactic acid in Staphylococcus aureus (ppm)

pH 2500 1250 625 312 156 78 39 19.5
5.0 - - - - - - - -

55 - - +++ +4++ +++ +++ +4++ +++
6.0 - - +++ +++ +++ +++ +++ +++
6.5 - - +++ +++ +++ +++ +++ +++
7.0 - +++ +++ +++ +++ +++ +++ +++

+: growth, — no growth.
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Table 2. Minimum inhibitory concentration of lactic acid in Bacillus cereus

Concentration of lactic acid in Bacillus cereus (ppm)

pH 2500 1250 625 312 156 78 39 19.5
5.0 - - - - - - - -
55 - - - +++ +++ +++ +++ +++
6.0 - - - +++ +++ ++ +++ +++
6.5 - - +++ +++ +4++ +++ +++ +++
7.0 - - +++ +++ ++ +++ +++ +++
+: growth, — no growth.
Table 3. Minimum inhibitory concentration of hydrogen peroxide in Staphylococcus aureus
oH Concentration of hydrogen peroxide in Staphylococcus aureus (ppm)
100 75 50 25 12.5 6.25 3.13 1.56
5.0 - - - - - - - -
55 - - - - - - - -
6.0 - - - +++ +++ +++ +++ -t
6.5 - - +++ +++ +++ +++ +++ +++
7.0 - - +++ +++ +++ +H+ +++ +++
+: growth, — no growth.
Table 4. Minimum inhibitory concentration of hydrogen peroxide in Bacillus cereus
oH Concentration of hydrogen peroxide in Bacillus cereus (ppm)
100 75 50 25 12.5 6.25 3.13 1.56
5.0 - - +++ +++ +++ +++ +++ +++
55 - - +++ +++ +++ -t +++ +++
6.0 - - +++ +++ +++ +++ +++ +++
6.5 4+ +++ +++ +++ +++ +++ +++ +++
7.0 +++ +++ +4+ +++ +++ +4++ +++ +++

+: growth, — no growth.

Venkitanaryanan 57 Atz Q| EvlEE iy
o= E coli O15TH7, S. Enteritidis, L. monocytogenes
o] fAakt Fakskrd ERRgdlA 40°ColA 1587
A7 o & FAol AAHAATEL B, Lin
0% 4 Ve AFEF E coli OI5TH, S.
Enteritidis, and L. monocytogenes& 302 $Ak3}
Fslris o 9 WE YA F2 JAEst Q)
AL BIg vk gk, ol B A A} S aureus
9} B. cereusT At ks X2l2 oA
37t Sl Fe=E A

2. fibut nphtslaEa o HEXP|A| | AURAMESE
S. aureus®} B. cereusdll N3t fAtak Fakslaeiol
HEH A HLLKAAFEMIC #3 A=
Table 59+ 63} 2t} pH 650014 4+ H5 0~2500

Table 5. Minimum inhibitory concentration of combined lactic
acid and hydrogen peroxide in Staphylococcus aureus

Conc. of Conc. of lactic acid (ppm)

H0,

(ppm) 156 312 625 1250 2500
0 +++ - -
125 +++ A A - -
25 ++H A - -
50 R - - -
75 - - - - - -
100 - - - - - -

+: growth, —: no growth.

ppms} IS A0] FE 0~100 ppmollA Tk ¥
sl JERSich
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Table 6. Minimum inhibitory concentration of combined lactic
acid and hydrogen peroxide in Bacillus cereus

Conc. of Conc. of lactic acid (ppm)

HZOZ

(ppm) 156 312 625 1250 2500
0 +++ +++ +++ - -
125  +++ ++H - -
25 ++H+ A - -
50 e - -
5 +++ - - -
100 - - - - - -

+: growth, — no growth.

S. aureus®l| Wate FHi¥stei-e] FE 75 ppm
100 ppmeliM= f4bE AVFEA] ddole 2% v o
A =Hen, FarsleA 50 ppmdt S4F 625 ppme
A7EIES o, A 25ppmT 12,5 ppmel M &
4% 1250 ppm F71etAE W A HJT}. B. cereus
o tiale] sl FE 100 ppmellAe FAkS
A7FHA] gt 25 HS A HuoH, iskra
o] % 75 ppmF 4t 625 ppmS FAUEIRE #,
FiksleA 50 ppm ©letlAE 4 1250 ppm H7t
3Ie W 25 A=At

Ao g ASAE g g2 At
AP0} Zak, FALk Aate] Hrle] WE A& A
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Fig. 1. Correlation between lactic acid and hydrogen peroxide
in Staphylococcus aureus.
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Fig. 2. Correlation between lactic acid and hydrogen peroxide
in Bacillus cereus.
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1. kel T8t Staphylococcus aureus®] HAL{Y
AFEe pH 7.0014 2500 ppmolA wh&o] A=
o, pH 5.5, 6.0, 6514 = 3] s &A1=
1250 ppmi= 2&o] AAEA] AUt B. cereus?]
29855 pH 5.5, 6.0914E 625 ppmoilA 2
%o] JAEYLed, pH 6.5, 7.0014E 1250 ppmeil A
ukgo] A= Yrt.

2. IAkEEAo] 3 S, aureus?] FATEAAFE

pH 6.000*4= 50 ppmelsle™, pH 6.5, 7.0914]

ppme]em, pH 5.0 2 55904 st
To] H3RS WX ekt) B cereus®) A8
T pH 50, 55, 60°14 75 ppme|A2.7, pH
6.5, 7.001M = 100 ppmoliM = A=A &9,

3. S. aureusdl THete] IiFElEAe] FE 75, 100
ppmiAE RS H7beRA] Yotz BF IS HA H
ow, wakglpd 50 ppmollME #4F 625 ppmE
A7Vt S W, FAEEA 25, 125 ppmelME 4
1250 ppm F7189E W AAEHALE B cereusdll T
3lod FalslpAe] FE 100 ppmolME A4S 7t
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