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Inhibitive effect of mixed preservatives on Bacillus thuringiensis
Huang Xianging, Zhang Jianwei, Gao Xiaoping, Liu Yanxia, Sun Lingxia,
Li Miaoyun, Zhang Qiuhui, Zhao Gaiming
(Henan Key Laboratory of Meat Processing and Quality Safety Control/College of Food Science and
Technology, Henan Agricultural University, Henan Zhengzhou 450002, China)

Abstract: Objective To acquire the optimum preservatives compounding to inhibit Bacillus thuringiensis. Methods The
inhibitive effect of preservatives on Bacillus thuringiensis was examined by susceptibility test paper and minimum inhibitory
concentration ( MIC) methods; the optimized combination of preservatives was screened by orthogonal design, and the
inhibitive effect of the best combination of preservatives was also checked. Results The results showed that Bacillus
thuringiensis were not sensitive to sodium lactate and potassium sorbate, but are sensitive to nisin, polylysine and
ethylparaben with a MIC of 0. 01, 0. 078 and 0. 039 mg/ml respectively. The inhibitive effect of a mixture of preservatives
on Bacillus thuringiensis examined by orthogonal design showed that the best combination was nisin, polylysine and
ethylparaben at 0. 313, 0. 039 and 0. 25 mg/ml respectively. The bacteriostatic effect was better under combining use of
preservatives, and the number of Bacillus thuringiensis in food medium could be depressed 2.35 orders of magnitude.
Conclusion The growth of Bacillus thuringiensis in fruit juice, meat and milk stored under room temperature (25 C) for
4 days was increased 1. 61, 2.95 and 2. 16 orders of magnitude, those stored at 0-4°C for 5 days was increased only 1. 24
0.94 and 0. 14 orders of magnitude.
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Table 1  Inhibition zone diameter
W LM RISl BBER LR FLREEERE R
(mg/ml) (mm) (mm) (mm) (mm) (mm)
20 - 12.0 10.0 - 9.0
10 - 10.0 8.0 - 8.0
5 - 8.0 6.0 - 6.0

T - TIERCR .
2.2 IEZIREATR

EARE i LR 2, i as R WK 3, hk3
AR, 3 7 SR PR PR R R S5 IRIR A R IR & &
fif > R AR > FLMREE R W R, LA G IR i
PRI % 0.313 mg/ml, B i & B2 0. 039 mg/ml. J& I
4 215 0.25 mg/ml,

#*2 IRz N ER 5K
Table 2 Factors and levels for orthogonal design( mg/ml)

AF : iE
FLREERE R (A) BBEAR(B) IS LEE(C)
1 0.313 0. 156 0.25
2 0.078 0.078 0.125
3 0.02 0.039 0. 0625
#3 ELRKER
Table 3 Orthogonal test results
e FLRREERR RHA JBIHAE  log AW B
WHR(A) M(B) ZFE(C) [log(CFU/ml) ]
1 1 1 1 3.34
2 1 2 2 3.36
3 1 3 3 4.33
4 2 1 2 3.13
5 2 2 3 3.61
6 2 3 1 4.52
7 3 1 3 3.56
8 3 2 1 3.69
9 3 3 2 4. 64
10 0 0 0 5.48

k1[ log( CFU/ml) ] 2,75  3.24  2.73
k2[ log( CFU/ml) ] 3.61 3.75  3.34

k3[ log( CFU/ml) ] 3.76 3.11 4.04
22 R[log(CFU/ml)]  0.15 0. 64 1.31
PR 26 3 Y C<B< A
& A1B3Cl1
2.3 MW

(25 C) K 0 ~4 CAbFE 3 FlRE 5B 75 T4
ZER VLI 4, 3 FhRE TR 2 IR ORI A B AE B 5
WE U SR FXT BEAR BE, AT A 008 % A TR 1 B BR
Mot REREE AP ERES N 4 i E R,
AL A3 B 1.61.2.95 2. 16 D&, 7E0 ~4
CHCES d oK 1.24.0.94 0. 14 M EHK .
Xof B ZH Y LAY TR B o R AR R Bk L B A LR
FLrP A EE 2351 0.5.,0. 075 .0. 5 mg/g,
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Table 4 Inhibition test results in different food medium
X B BT LY B 43,
'I'(Td'? [log( CFU/ml) ] [log( CFU/ml) | [log( CFU/ml) |
0~4°C 25C 0~4°C 0~4C 25C
i 1 KK X R W Wtk WM K0 R X K
0 4.12 4.12 4.12 4. 12 4.95 4.95 4.95 4.95 5.44 5.44 5.44
2 - - 5.47 4.53 - - 7.12 5.92 - 7.68 6.52
4 - - 7.03 5.73 - - >9.00 7.90 - >9.00 7. 60
5 6.78 5.36 - - 7.27 5.89 - - 5.58 - -
6 - - >9.00 6.79 - - >9.00 - - - >9.00
8 - - - >9.00 - - - - - - -
10 >9.00 7.42 - - >9.00 8.21 - - 8.59 7.76 - -
- AR
3 iig (2] FAHIT. 795 B0 5 i 82 9 % K [ EB/OL]. [ 2005-
H R 55 2 4 28 760 4T i BF 95 05 22 1 2 HC 1 7 02-227. http://www. foodmate. net/lesson/32/07. php.
. . . o 03] Ebal. £ 8 B B0 % 45 5 K 4R £ 8t B i 7 -R-2
AR PR TEDL A i T E’\]@)EH”‘” P R BEFEA T ) (# % T) /A [EB/OL]. [2008-08-14 1. http://www. 21food.
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