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Optimization of Spore Germination Conditions of Clostridium sporogenes
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Abstract: To study the optimum conditions for the spore germination of Clostridium sporogenes under different temperature, time and pH
values,in this study, the spore suspension of Clostridium sporogenes was prepared by activating the passaged Clostridium sporogenes solution
for 7 days, centrifugation for several times, and adding sterile water. The treatment temperature was 70 ‘C~90 °C, and the treatment time was
5~25 °C. The germination rate of Clostridium sporogenes was observed and calculated by plate counting method, and the optimal values of
three conditions affecting the germination rate of Clostridium sporogenes were studied by response surface methodology. Through the analysis
of the quadratic multiple regression equation, the best conditions for spore germination of Clostridium sporogeneswere obtained as follows:
when the temperature was 80.90 C, the time was 20.72 min, and the pH value was 4.69, the highest germination rate of Clostridium
sporogenum could reach 80%. In this paper, combined with the mechanism of spore germination, the optimum germination conditions of spores
were used to make the spores germinate under mild conditions, which laid the foundation for the new sterilization method of "germination first
and then killing"; and provided a new idea and feasibility of low-intensity sterilization for the difficult problem of spore killing, which was of
great significance to the application of low-intensity sterilization in the sterilization of low acid canned food.
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Fig.2 Effect of processing temperature on spore germination
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Fig.3 Effect of different time on spore germination rate
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W, VTR pH R, FEZRETIERAG, s EFE 1 8500 20.00 6.00 65.01
FEIA pH (N &40 A 2 8000 1500 6.00 59.12
80 3 80.00 20.00 5.00 79.13
nor 4 7500 1500 5.00 63.19
x 0F 5 80.00 2500 4.00 71.89
5 Sof
2 a0l 6 8500 2500 5.00 70.06
E 30l 7 80.00 20.00 5.00 80.05
= a0l 8  80.00 2000 5.00 80.17
10 9 7500 2000 6.00 60.79
s % 7 3 10 7500 20.00 4.00 65.99
pHIE 11 7500 2500 5.00 63.04
& 4 R[] pH {E3 A & RS/ 12 80.00 20.00 5.00 78.04
Fig.4 Effect of different pH on spore germination rate 13 8500 1500 5.00 62.22
‘ i 14 8500 20.00 4.00 71.34
22 MEERLREER 15 80.00 1500 4.00 67.09
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Table 3 Analysis of variance for the fitted quadratic response surface regression model

7 2R & Hfm AR P # 7 F1& P14 BN
A 915.15 9 101.68 4153 <0.0001 ok
A 30.50 1 30.50 12.46 0.0096 i
B 19.85 1 19.85 8.10 0.0248 *
C 129.28 1 129.28 52.80 0.0002 ok
A2 178.18 1 178.18 72.77 <0.0001 ok
B2 266.47 1 266.47 108.83 <0.0001 ok
2 194.71 1 194.71 79.52 <0.0001 ok
AB 15.96 1 15.96 6.52 0.0379 *
AC 0.32 1 0.32 0.13 0.7287
BC 5.50 1 5.50 225 0.1776
KRE 17.14 7 2.45
K IR 12.87 3 429 4.01 0.1064
iR E 427 4 1.07
B E 932.29 16

A RFEM (0.01<p<0.05) ; **: ABFM (p<0.01).
L 3, HIREEA p<0.05, FAHRKEMN R RIS IR BN RAUI p=0.1064>0.05 , A5
R?=09816, W#ER>=09580, ULHHILHAIEE, JE %, PTLAUL IR LEETME . BT D] DARZAR Y PR
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