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Optimization of Conditions for Using Rhizopus Chinesis 12
to Ferment and Produce Semen Sojae Praeparatum
With High-activity Fibrinolytic Enzyme
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Abstract: To explore the optimal conditions for the production of high—activity thrombolytic enzymes by Rhizopus chinesis 12
fermented semen sojae praeparatum the Rhizopus Chinesis 12 was used as fermentation strain five kinds of beans( black beans

soybeans red beans mung beans white kidney beans) were used as raw materials to screen the best raw materials and
pretreatment methods for the processing of semen sojae praeparatum.Using the activity of fibrinolytic enzyme as the indicator

the fermentation process of semen sojae praeparatum was optimized by response surface test and the product quality was
analyzed.The results showed that the black soybean as raw materials and indicated the optimal formulations as follows: Black
soybean after germination treatment for 38 h inoculation rate was 15% ( m/m) fermentation temperature was 31 °C and
fermentation time was 7 d.Under these optimal fermentation conditions the fibrinolytic activity of Semen sojae praeparatum
reached to( 17122 +£392.7) U/g.Furthermore the ammonia nitrogen of the prepared semen sojae praeparatum was significantly
higher than that of a retail brand( p <0.05) while its hardness elasticity and chewiness were significant lower than those of the
retail brand( p < 0.05) .In addition the fibrinolytic enzyme activity of semen sojae praeparatum powder after drying was
16350 U/g which was significantly higher than that of a certain brand of natto(22% ) ( p <0.05) .These results indicated that
Rhizopus chinesis 12 could significantly increased he fibrinolytic enzyme activity of semen sojae praeparatum( p <0.05) which
would have a great significance for further development of the semen sojae praeparatum with high activity fibrinolytic enzyme.
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1 0.7823x +1.0782 R*> =0.9937 o
Table 1  Coded variables and their coded levels

in response surface analysis

-1 0 1
A (h) 24 42 60
B (C) 28 31 34
C (d) 6 7 8
1.2.8.1 GB 5009.5 -
2016 2
GB5009.235-2016 o GB5009.6— 2
2016 » . Fig.2 Standard curve of urokinase
< * DNS 3 5
; 24 .
1.2.8.2 10 g ( p <0.05)
o : P50; : o
; : “Auto”; :0.05 N;
10 ms; 0.7 mm/s<
0.7 mm/s- 60% -
1.2.9
(40 C 10 h)
80
1.2.6
1.3
3
Design Expert.V8.0.6 3
TRAPEZIUMX Fig3 Effects of different legumes on the weight of
1.4.0 . . outer wall material and the activity of fibrinolytic enzyme
2
2.1 L
2.1.1 12 1
3d 12 12
26
12
. 27
o 12
12
28 N R
12
1 (a) . (b) . (). (d) 2% 3
(e c
Fig.1 Colony growth condition of mung bean( a) soybean( b) 29
red bean( ¢) black soybean( d) and white kidney bean( e) 4
fermented Semen sojae praeparatum : S S 48 h
2.1.2 > 24 h > 60 h 0
48 h
1. y = 12
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Fig4 Effects of different treatment modes of raw material
on the weight of outer wall material
and the activity of fibrinolytic enzyme 6
(p<0.05) Fig.6 Effects of different fermentation temperature of
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Fig.7 Effects of different fermentation time of
raw material on the weight of outer wall material
and the activity of fibrinolytic enzyme
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) (p <0.05) BC (p <001) .
Table 2 Experimental design and corresponding 2.6.3 7
results for response surface analysis ~
A B C (Ulg) 3
1 -1 -1 0 12915.1 °
2 1 -1 0 9660.8 8
3 -1 1 0 11883.3 Y
4 1 1 0 7608.5 :
5 -1 0 -1 13187.3
6 1 0 -1 10050.9 °
7 -1 0 1 14105.7
AC.BC
8 1 0 1 9479.4
9 0 -1 -1 14752.0 AC-BC
(p<005 p<001) AB
10 0 1 -1 11010.2
AB .
11 0 -1 1 132213
12 0 1 1 14411.9 A
13 0 0 0 17087.9 B.C ]
14 0 0 0 16702.4
15 0 0 0 16362.2
16 0 0 0 16929.1 3758 h 30.89 °C 7.19 d
17 0 0 0 17031.2 15% 171053 U/g.
3 38 h
p <0.0001 p= 31 C 7 d 15% -
0.3997 >0.05 : R
=0.9953 R, =0.9892 3 (17122 =
. 392.7) Ulg .
o 2.7
2.7.1 4
: > > °
(A) . (B) . . 27.94% .37.18%
(p <0.01) (C) (p <0.05) 52.58% 95.74% .
(p >0.05)
B AC .
3
Table 3 Analysis of variance of the developed regression model
F p
1.44 x 10* 9 1.60 x 10’ 164.04 <0.0001 Kok
A 2.92 x 10’ 1 2.92 x 10’ 299.65 <0.0001 %k
B 3.97 x 10° 1 3.97 x 10° 40.69 0.0004 Kk
o 6.15 x 10° 1 6.15 x 10° 6.40 0.0392 *
AB 2.60 x 10° 1 2.60 x 10° 2.70 0.1447
AC 5.55 x 10° 1 5.55 x 10° 5.72 0.0480 *
BC 6.08 x 10° 1 6.08 x 10° 62.61 <0.0001 sk
A 6.65 x 10’ 1 6.65 x 10’ 682.47 <0.0001 Kk
B? 229 x 107 1 2.29 x 10’ 23451 <0.0001 Kk
c 5.50 x 10° 1 5.50 x 10° 56.41 0.0001 Kk
6.83 x 10° 7 97576.5
332 x10° 3 1.11 x 10° 1.26 0.3997
3.51 4 87687.3
R’ =0.9953 R}, =0.9892
N (p<0.05); *x*. (p<0.01)
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Fig.8 Effects of germination time fermentation temperature

and fermentation time onthe the activity of fibrinolytic enzyme

4

(%)

Table 4  Physicochemical index analysis of two semen sojae

praeparatums and raw material black soybean( %)

9.48 +0.22 7.32 +0.42 7.58 £0.64
T 43.75 £0.31 46.23 £0.23  45.65 £0.22
T 18.72 +0.57 13.49 £0.48 14.64 £0.63
t 2738+036 17.20+029  18.20 +0.33
T 4.70 £0.13 9.20 £0.19 6.30 £0.09
t 12.23 £0.25 5.80 £0.21 10.30 +0.42
t0.32+0.08 2.23 £0.11 0.82 +0.11
©t g/100 g o
12

38 h

12
34
12
35-36
2.7.2
37
5 o
5
Table 5 Texture analysis of semen sojae praeparatum
(N) ((mm) (mJ)
36.27 £1.56*  1.82+0.09* 10.23 +0.57*
19.37 £1.03°  0.39 £0.05°  3.97 +0.34°
2432 £146" 079 £0.08"  7.73 +0.42"
(p<0.05)
o 5
(p <0.05)

(13421 +961.2) U/g

22% .
3

(16350 +667.1) .
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