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Abstract; In order to develop new broad bean products and increase the added value of broad bean, this study was based on
broad bean as main material. The single—factor experiment and orthogonal experiment were used to optimize the best process of
natto by broad bean and then the enzymatic properties of nattokinase were studied.The results showed that the optimal process
conditions were as follows: The broad bean were soaked in 48 h and steamed under atmospheric pressure for 20 min, the
inoculation of 6% and fermented at 40 °Cfor 72 h.Under these conditions , the enzyme activity reached (4860.13 +470.02) U-g™",
and the sensory score was(95.67 +0.71) points.Enzymatic properties analysis showed that the nattokinase had a better thermal
stability at 25 °C to 40 °C.Meanwhile, the nattokinase had good stability at a pH range from 6 to 9,and the relative enzyme
activity was kept over 89.05% .The metal ions of Mg’ and Ca’* had an effect on promoting the activity of nattokinase ,and the
metal ions of Cu”* and Fe’* had an obvious effect on inhibiting nattokinase. However, the metal ions of Zn’* had no obvious
effect. This study could provide a reference for the development of broad bean products and the industrial production of broad
bean natto.
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Table 1  Factors and levels of orthogonal experiment
RSN
A AR B AEENE C RBERE DRI
(%) (min) (C) (h)
1 4 15 37 48
2 6 20 40 60
3 8 25 43 72
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Table 2 Sensory evaluation standard of natto
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Fig.1  Effects of inoculum on fermentation

process of natto by broad bean
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Fig.2 Effects of soaking time on fermentation

process of natto by broad bean
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Table 3 Results and analysis of orthogonal experiment

SRS A B C D B F1(U-g™") EE I (5)
1 1 1 1 1 3640.20 +85.73 90.44 +1.33
2 1 2 2 2 4290.16 +36.35 92.56 +1.24
3 1 3 3 3 3225.22 +201.65 90.11 +0.78
4 2 1 2 3 4486.05 +297.31 95.33 £1.22
5 2 2 3 1 4377.75 +£145.12 94.44 +1.01
6 2 3 1 2 2425.82 +72.85 87.11 £1.27
7 3 1 3 2 3227.47 +139.08 89.89 £2.03
8 3 2 1 3 3616.73 +271.41 90.33 +3.39
9 3 3 2 1 2696.02 +30.07 87.44 +£1.33
k, 3718 3784 3228 3571
. k, 3763 4095 3824 3314
R 116 ks, 3180 2782 3610 3776
R 583 1313 596 462
k, 91.04 91.89 89.30 90.78
) k, 92.30 92.44 91.78 89.85
BYE P
A k, 89.22 88.22 91.48 91.93
R 3.07 4.22 2.48 2.07
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Table 4  Variance analysis of orthogonal test

ﬁ; f‘ﬁn A B FlE BEMH
A 1263940 2 631970 22.44 * %
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E“'E’ B 284.22 2 142.11 50.27 % %
P ¢ 99.19 2 49.59 17.54 ok
D 58.30 2 29.15 10.31 ok
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Fig.6 Effects of temperature on nattokinase activity
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Fig.7 Effects of incubation time on nattokinase activity
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Fig.8 Effects of pH on nattokinase activity
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Table 5 Effects of metal ions on nattokinase activity

AR T (%)

e
ERAET BT 1 mmol L™ B TFIRE S5 mmol L'

X 1R 100 100
Cu®* 97.25 +3.90 65.11 +1.42
Mg * 108.38 +4.06 110.06 +1.24
Fe’* 78.69 +1.58 63.06 +1.35
Ca®* 108.26 +1.30 119.11 +1.53
Zn** 88.06 +1.30 89.23 +1.30

3 it

AR X e T W] 2 e I N R P T 2 AT O
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