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Fz1 BEERS5KTEHIIE
Tab.1 Factors and levels
A (%) B (h) ('C) D (m/v) E (m/m)
1 42 40 1:2 1:2
2 48 42 1 201
54 44 1.4 3:1
Fz2 UPSEEEAAEMEGRHNERREARERER
Tab.2 Orthogonal array design with experimental values of nattokinase activity as evaluation item
A (%) B (th)y C (C) D (m/V) E (m/m) (IU)
1 1 1 1 1 1 510.79
2 1 2 2 2 2 357.98
3 1 3 3 3 3 204.97
4 2 1 1 2 2 1111.08
5 2 2 2 3 3 278.24
6 2 3 3 1 1 379.65
7 3 1 2 1 3 1026.93
8 3 2 3 2 1 1188.75
9 3 3 1 3 2 426.74
10 1 1 3 3 2 423.09
11 1 2 1 1 3 1172.99
12 1 3 2 2 1 205.72
13 2 1 3 3 1 426.74
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A (%) B th) C (C)y D (m/V) E (m/m) (IU)
14 2 2 1 1 2 947.29
15 2 3 2 2 3 1197.76
16 3 1 2 2 3 247.38
17 3 2 3 3 1 1292.88
18 3 3 1 1 2 550.47
ky 479.257 624.335 952.040 764.687 667.422
ky 723.460 873.022 474.347 718.112 636.108
ks 788.858 494.218 565.188 508.777 688.045
R 309.601 378.804 477.693 255.910 51.937
2.2.2 1% 1:4 2
3, R ,
, C>A>E>B=D, 0.041%
5 ky >
ky k3 > A1B3C\D;Es,
44°C 54 h S
*3 UNBSEERSARIENIMERHETRERARERER
Tab.3 Orthogonal array design with experimental values of free amino nitrogen concentration as evaluation item
A (%) B (h) C (C) D (mlv) E (m/m) (g/100g)
1 1 1 1 1 1 0.035
2 1 2 2 2 2 0.021
3 1 3 3 3 3 0.011
4 2 1 1 2 2 0.032
5 2 2 2 3 3 0.026
6 2 3 3 1 1 0.035
7 3 1 2 1 3 0.031
8 3 2 3 2 1 0.018
9 3 3 1 3 2 0.011
10 1 1 3 3 2 0.011
11 1 2 1 1 3 0.018
12 1 3 2 2 1 0.012
13 2 1 3 3 1 0.021
14 2 2 1 1 2 0.011
15 2 3 2 2 3 0.015
16 3 1 2 2 3 0.015
17 3 2 3 3 1 0.017
18 3 3 1 1 2 0.016
ky 0.034 0.024 0.037 0.024 0.023
Iy 0.023 0.019 0.021 0.019 0.033
ks 0.018 0.032 0.017 0.032 0.019
R 0.016 0.013 0.020 0.013 0.014
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Abstract: This study investigated the optimal fermentation technology for a new type of food using Bacillus natto.
[Method] After fermentation of kelp and soybean by Bacillus natto, the concentration of free amino nitrogen and
nattokinase activity were determined, and then the optimum conditions were confirmed by single factor analysis and
orthogonal test. [Result] The maximum concentration of free amino nitrogen reached 0.041% when the fermentation
was performed at 44°C for 54 h with an inoculation amount of 1%, a solid-to-water ratio of 1 : 4 (m/V), and a
mixing ratio of 2 ! 1. Meanwhile, the maximum activity of nattokinase reached 1426.53 1U/g after 48 h of fermen-

tation at 40°C with an inoculation amount of 3%, a solid-to-water ratio of 1 : 2 (m/V), and a mixing ratio of 3 : 1.
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