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Optimization of Solid-State Fermentation Conditions of Soybean
Meal to Produce Nattokinase
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(Key Laboratory of Industrial Fermentation Microbiology , Ministry of Education, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The food-grade soybean meal as the only medium composition, the fermentation conditions were studied to
improve quantity of nattokinase produced by Bacillus natto in solid-state fermentation. The optimized conditions were as
follows: 5% inoculum, solid medium volume 40 g in 250 mL flask, the water-substance ratio 60%, pH of Soaking water 7.5,
temperature 37 ‘C. The activity of nattokinase was 1 662 FU of each gram wet basis after 24 h. Under the same conditions of

fermentation, the enzyme activity and living bacterium number obtained from food-grade soybean meal were 50% higher

than soybean.
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Fig.1 Growth cure of the liquid seed of Bacillus natto
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Fig.2 Solid-state fermentation growth cure of Bacillus natto
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Fig.3 Influence of content on the nattokinase enzyme pro-
duction , living bacteria number and spore rate of
Bacillus natto
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Fig.4 Influence of water content on the nattokinase en-
zyme production, living bacteria number and spore

rate of Bacillus natto
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Fig.5 Influence of temperatures on the nattokinase enzyme
production, living bacteria number and spore rate of
Bacillus natto
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Fig.6 Influence of pH value on the nattokinase enzyme
production , living bacteria number and spore rate
of Bacillus natto
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Fig.7 Influence of inoculum on the nattokinase enzyme
production , living bacteria number and spore rate

of Bacillus natto
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Tab.1 Output of experiment

S EKEs  BERE% pH A1 G/ Fug?)
1 50 1 6.5 1 443
2 50 5 7.0 2 906
3 50 10 7.5 3 639
4 60 1 7.0 3 868
5 60 5 7.5 1 1628
6 60 10 6.5 2 551
7 70 1 7.5 2 743
8 70 5 6.5 3 810
9 70 10 7.0 1 576
k 662.7 6847 6013 8823
ks 1015.7 11147 7833 7333
ks 709.7 588.7  1003.3 772.3
R 353 526 402 149
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1662 FU/g. i SeAE MR FRo50 R Skt 60%, 4
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S i 27 J5 A H i FAA M
oK 220 454 2 6.154 NTES
e i 470 792 2 13.14 e
pH 243128 2 6.787 NTES
R 35822 2
S 970 196 8

H: Foi0(2,2) =9.00, Fops(2,2) =19.0, Foo(2,2) =99.0
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Tab.3 Comparison on solid-state fermentation of soybean and soybean meal of Bacillus natto
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