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On the Kinetics of Aspergillus oryzae in Solid State Fermentation

ZHANG Yu-tao XU Xue-shu WANG Hong

State Key Laboratory of Bioreactor Engineering FEast China University of Science and Technology Shanghai 200237 China

Abstract To reveal the dynamic behavior of Aspergillus oryzae in solid state fermentation the solid

fermentation kinetics of Aspergillus oryzae for different soy sauce production stages were studied and

the model for screening strains was established and then interpreted based on the kinetics obtained.

The results showed that carbon source is a rate-limiting substrate for spore producing the yield

coefficient of spores to the total sugar are 2.428 X 10'" spores g and the maximal specific growth rate

at the seed growth state 5.28 d ! respectively. The relationships between the different speed

parameters and operating conditions were also established. The second growth phenomenon of

Aspergillus oryzae during the fermentation stage was discovered. The occurrence time of the second

growth changed with the different substrate ratio.
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1.2 Tab.2 The relationship between the enzyme activity and the
UV754 colony diameter and K
LABOPHOT-2 mm K g 100g
elementar vario EL 13.8 1.29 0.874
111 HAAKE 17.5 1.33 0.987
1.3 11.7 1.36 0.905
80 g 20g  80mL 17.5 1.37 1.080
14.5 1.38 0.962
40 g 220g 157 mL 20.9 1.39 1.200
15.0 1.39 0.970
5°Bx 20.5 1.41 1.230
20.7 1.45 1.300
1.4
1.4.1 2 Uelg
3 K D mm
pm— + -
1.4.2 4 U=1.30K+0.032D —1.26 1
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K D
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Tab.1 The content of carbon and nitrogen 2
% % CN
2.70 40.05 14.83
7.58 41.66 5.49
2.56 38.84 15.17
6.83 41.41 6.06
7.52 41.68 5.54 3
6.14 42.46 6.91 Tab.3 The effect of carbon and nitrogen source on the spores
production
CN
x10° g
0% 0.25% 0.5% 1%
2.2
2.64 2.95 2.56 2.38
2.64 3.53 2.86 2.31
Dt mm
2.64 2.05 1.56 1.04
D mm K U

2.64 2.55 2.29 2.12
2.64 2.35 2.20 2.05
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Fig.1 Time course of the seeds growth
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Fig.2 The effect of temperature on the seeds growth
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Fig.3 The effect of moisture on the seeds growth
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Fig.7 The effect of moisture on the fermentation
CN
1201
E. Rp g
2
i 100 g h
b o 0103 0
b P70.387+ H,O
3
1
5 K D
Fig.5 The shifting of the second growth at different U=1.30K+0.032D ~1.26
substrate ratio 2
2.4.2
6
. 30 C 36 C
40% 30 C Yyg=2.428x10" ¢
25C e =5.28 d 71

48



22

Fick

1

2 C Bronazzi

K5 B R B (X 10 ms)

3.04

D=2.2%10%1-exp(-b/C.)/exp(- 4369135)

L D=3.056X10"

s:w 580 920
ke R 7K B IR A (kg/m)

i 1

800

5

Fig.5 The comparison of the two estimated diffusivities
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Fig.6 The verification of the estimated water diffusivity

in gelatin gel
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