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Table 1 Comparison of the final results between the orthogonal experiment with heat-shock
treatment No.1~9 and the normal fermentation No.10
Orthogonal factors Final fermentation results
No Temperature Start time Duration time e Cell Glucose Glycerol
T h min “or 10% cells mL % %
1 40 1 81 151 1 6.073 9.448 4.893
2 40 1 16 2 30 3 2 6.202 8.613 5.224
3 40 1 30 3 60 3 3 6.494 9.144 4.072
4 45 2 81 30 2 3 6.650 8.018 5.388
5 45 2 16 2 60 3 1 6.236 10.619 5.475
6 45 2 30 3 151 2 6.553 9.513 4.472
7 50 3 81 60 3 2 7.193 9.827 5.308
8 50 3 16 2 151 3 8.123 11.273 5.079
9 50 3 30 3 30 2 1 7.672 12.479 4.627
10 Normal fermentation at constant 35C 6.270 8.529 4.690
1 2 and 3 represent the levels of the orthogonal factors
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Table 2 Analysis of the orthogonal factors based on o 25 o < &
3 =i
final glycerol concentration E 3 3
<& —
Factor 1T Start time  Duration time Error 15 S
I3 4.730 5.196 4.815 4.998
I3 5.112 5.259 5.080 5.001 5 0
0 24 48 72 96
3 5.005 4.390 4.952 4.846 ¢/ h
Variance S, 0.2330 1.4088 0.1054 0.0471
Vi S f 0.1165 0.7043 0.0527 0.0236 2
F; 4.943 29.886 2.236 « N
) Fig.2 Effects of heat shock treatment on process of
Prominence test * %

glycerol fermentation # 1 with heat shock treatment
I 1II and [l represent the sum of final glycerol concentration of

) #2 without heat shock treatment
level 1 2 and 3 respectively
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Fig.3 Comparative fermentation in 15L airlift reactor between with # 1 and without
Heat shock treatment #2 for 30 min and the start time of the heat shock treatment were 12 h A 16 h B respectively
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Enhancement of Fermentative Glycerol Yield with Heat Shock Treatment

XIE Dong-Ming LIU De-Hua ZHANG Yan ZHU Bing-Tian LIU Tian-Zhong SU Zhi-Guo
State Key Lab of Biochemical Engineering Institute of Chemical Metallurgy The Chinese
Academy of Sciences Beijing 100080

Abstract A heat shock treatment was studied in glycerol fermentation of osmotolerant yeast Candida krusei . The exper-
iment results showed that the optimal temperature and duration time for heat shock is 45C and 30 min respectively and
the optimal start time of the treatment is at the mid term in exponential growth stage. With such treatment glycerol yield

was enhanced greatly while no signficant effects on both cell growth and glucose consumption were observed.
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