Bacillus natto

NSC91-2313-B-034-004-
91 08 01 92 07 31

9 2 10 31



Bacillus natto

High fibrinolytic and antioxidative activity natto products made
from black soybean fermented with Bacillus natto
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optimum  processing  conditions  of
inoculated  bacteria  populations and
fermentation time for whole bean natto

broken bean natto and okara natto are
10%cells/100g, 24 hours 10%cells/100g, 15
hours 10°cells/100g, 24 hours, respectively.
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Abstract ‘Y Esaki?
In this research,the optimum processing Hat t o f’i

conditions for whole bean natto, broken

bean natto, and okara natto were studied by

using response surface methodology Y ok ot‘&

(RSM).The effects of the inoculated bacteria

populations and fermentation time on the

fibrinolytic activity, antioxidative activity Sumit®? Sumi¢ *0*
and hardness were studied to obtain the
optimum process for the three natto products. (nattokinase)

The results of this research showed that the
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Vaiable Response
Scavening effect of
Fibrinolytic activity DPPH freeradicdl  Hardness
XL X2 ’ % g
1 1 52.79 59.57 618.24
1 1 40.12 4259 1314.3
1 1 49,55 46.49 8015
1 1 29.59 34.76 763.97
2 0 5144 57.62 117291
2 0 37.68 36.72 805.84
0 2 44.69 56.59 556.46
0 2 12.05 21.87 121499
0 0 49.56 47.01 811.46
0 0 49.56 47.01 811.46
0 0 49.56 47.01 811.46
0 0 49.56 47.01 811.46
0 0 49,56 47.01 811.46
X1 Inoculated bacteria populations (cells/100g)
X2 Fermentation time (hr)
2.
Source Degree of Sum of Square
Fibrinolytic activit Scavening effect of Hardness
freedom n Y DPPH free radical
Model 5 1598.95 989.65 607055
(3.98%) (4.46%) (6.12%)
Linear 2 940.94 946.41 426303
(5.85%) (10.67%*) (10.75%*)
Quadratic 2 644.73 36.35 46209
(4.04) (0.41) (1.17)
Cross product 1 13.29 6.89 134542
0.17) (0.16) (6.79%)
Total error 7 562.5 310.56 138797
Lack of fit 3 397.85 272.46 95830
(3.22) (9.54%) (2.97)
Pure error 4 164.66 38.10 42967
R square 0.74 0.76 0.81
p 0001 p 005
3.
Varigble Response
Scavening effect of
Fibrinolytic activity DPPH freeradical Hardness
X1 X2 2 % g
1 1 111.65 44.94 1623.55
1 1 14.55 51.72 3175.32
1 1 31.65 38.73 1441.05
1 1 19.81 30.86 3646.95
2 0 71.21 40.14 1533.75
2 0 -3.52 31.20 1822.88
0 2 92.66 40.55 1802.05
0 2 -16.29 35.90 5559.71
0 0 52.81 39.86 2263.83
0 0 52.81 4592 2263.83
0 0 52.81 43.28 2263.83
0 0 52.81 42.35 2263.83
0 0 52.81 47.63 2263.83

X1 Inoculated bacteria populations (cells/100g)
X2 Fermentation time (hr)



4,
Source Degree of Sum of Square
L. Scavening effect of
freedom Fibrinolytic activity DPPH freeradica Hardness
Model 5 15556 340.06 15155564
(8.85%) (4.87) (7.35%)
Linear 2 13001 177.37 10652708
(18.61%) (6.35%) (12.91%%)
Quadratic 2 648.26 109.04 4395885
(0.92) (3.90) (5.33%)
Crossproduct 1 1817.32 53.66 106971
(5.17) (384 (0.26%)
Totd error 7 3461.92 97.83 2837635
Lack of fit 3 1481.74 60.77 584916
(2.02) (219 (0.34)
Pure error 4 980.18 37.06 2302719
R square 0.86 0.78 0.84
p 0001 p 005
5.
Variable Response
Fibrinolytic activity
X1 X2 °
1 1 30.77
1 1 18.76
1 1 18.83
1 1 9.18
2 o] 28.08
2 0 6.56
0 2 23.40
o] 2 1.74
o] 0 23.82
0 0 23.82
o] 0 23.82
0 0 23.82
0 0 23.82

X1 Inoculated bacteria populations (cells/100g)

X2 Fermentation time (hr)

Source Degree of Sum of Square
freedom Fibrinolytic activity
Model 5 898.94
(4.43%)
Linear 2 699.2
(8.62%)
Quadratic 2 198.35
(2.44)
Cross product 1 1.39
(0.03)
Total error 7 283.92
Lack of fit 3 217.62
4.38)
Pure error 4 66.31
R square 0.76
p 0.05



