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Effect of Cooling Rate on Germination of Clostridium perfringens Spores in Soy Sauce and Pot-Roast Meat Products

MA Xiaolei, ZHAO Lijun, WEI Qingying, ZHU Yaodi, ZHAO Gaiming, LI Miaoyun>k
(College of Food Science and Technology, Henan Agricultural University, Zhengzhou 450002, China)

Abstract: In this study, the effects of different cooling rates on the growth characteristics of Clostridium perfringens in roast
chicken and sauced beef as representatives of soy sauce and pot-roast meat products were investigated. The results showed that
the count of C. perfringens after cooling for 4 h at all rates tested increased by less than 1 (Ig (CFU/g)). At lower cooling rate,
C. perfringens spores germinated, grew and multiplied in larger numbers. When the total cooling time was 7, 8, 10, 12, and
14 h, the count of C. perfringens in roast chicken and sauced beef increased by 1.022 and 1.280 (g (CFU/g)), 2.397 and
2.931 (Ig (CFU/g)), 3.539 and 4.195 (Ig (CFU/g)), 4.404 and 4.901 (Ig (CFU/g)), 4.917 and 5.036 (1g (CFU/g)), respectively.
Therefore, the cooling time should be controlled within 4 h and should not exceed 7 h at most, and the increase in the count
of C. perfringens during cooling should be controlled within 1 (Ig (CFU/g)) to improve the product safety.
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Fig.1  Changes in cooling rate under different cooling modes

F1  BEEHHEYPC perfringensHIHM KB

Table1 Relative growth of C. perfringens in roast chicken during cooling
lg (CFU/g)
Rl A 55~27C 55~4C
1 0.207+0.035° 0.504+0.052"
2 0.15140.034° 1.02240.084°
3 1.203+0.080" 2.397+0.033°
4 2.328+0.094° 3.539+0.061°
5 3.600+0.070° 4.404+0.053
6 4.478+0.064" 4.917+0.018"

e FSVNEFRAR, FoREREE (P<005) . &3,

FHR LRI, KRV 2N AIFLHE I, C. perfringens
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TR, AFEEEREEST, C perfringenskix £ K &
Zrind, RUYAEE X C. perfringens %11 KA
ANIEATRTE 8
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Table2 Comparison of colony numbers of C. perfringens in roast
chicken before and after cooling under different cooling procedures

lg (CFU/g)
P A5 55°C 4°C
1 3.504+0.038" 4.008+0.052"
2 3.501+0.043" 4.52340.084"
3 3.508+0.017" 5.905+0.033%
4 3.504+0.042" 7.043+0.061*
5 3.507+0.111*° 7.911+0.053"
6 3.494+0.042" 8.411+0.018"

W RSN FEREAR, RREREE (P<0.05) ; FTRKEFEAR
[, FoRERREE (P<0.01) . F4lH.
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HiLF|5 (g (CFU/g) O MIaYmf8om™Y, Hit,
g B A SEBRAR =, SR PR A 3 L VA 50 8 ) 1R
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£3  EBEFARHZRPC perfringensFIHRT £ KB
Table3  Relative growth of C. perfringens in sauced beef during cooling

lg (CFU/g)
[ IR 55~27C 55~4°C
1 0.21140.027° 0.60140.013¢
2 0.180+0.078° 1.208+0.051"
3 1.38940.082° 2.93140.082°
4 3.08540.026° 4.19540.131"
5 4.31540.026 4.901+0.009"
6 4.90540.032" 5.036%0.115"

FHR3W 4, MR, 271 BL (55~27 C)
PR mr R AR CB1) , C. perfringens AN 4K & 7%
FARE, HAWPREB T C. perfringensHIxT £ KB 5
M2, RIS I B HIN (B X C. perfringens B
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Table4 Comparison of colony numbers of C. perfringens in sauced
beef before and after cooling under different cooling procedures
lg (CFU/g)

Pl A 55°C 4°C

1 3.504+0.038" 4.105+0.013*

2 3.501+£0.043" 4.708+0.051*

3 3.508+0.017" 6.439+0.082

4 3.506+0.039" 7.700+0.131"

5 3.507+0.111*" 8.407 £0.009**

6 3.49440.042" 8.529+0.115"

AT F1, AR, R EHTC. perfringens
MR s Z R AR, F—BFREXT, RAFEE
EHERWEE (P<0.0D) , RUIFELAIE;AH
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B AN SRR AR, SR FH R A 2 LR v D 4 i A Y
R C. perfiingens K A1 %K -

23 ARFENFNC perfringens?s ¥ B d e AR K
A

RS5  ARBREATC perfringens{EAR FI AP HIX A B Ay L8

Table5 Comparison of relative growth of C. perfringens in different
media under different cooling procedures
lg (CFU/g)
P A As] EEW
1 0.504£0.052° 0.60140.013
2 1.0224£0.084" 1.208+0.051°
3 2.397+0.033" 2.931+0.082%
4 3.53940.061" 4.195+0.131*
5 4.404+0.053" 4.901+0.009"
6 4.917£0.018" 5.036£0.115
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