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Abstract

material for the fermentation of Bacillus natto. [ Method ] We chose the proper process flow and selected the nattokinase activity and the viable

(School of Tourism and Culinary Science, Yangzhou University, Yang-
[ Objective ] The optimum fermentation conditions of peanut protein of Bacillus natto were studied with peanut meal as the main raw

count of Bacillus natto as the fermentation parameters to obtain the optimum conditions of fermentation of peanut protein of Bacillus natto ,through
the analysis of the single factor experiments and orthogonal experiment. [ Result] The optimum fermentation conditions of peanut protein of Bacil-
lus natto were as followed ;the inoculum amount was 4% ; the fermentation time was 48 h; the fermentation temperature was 37 °C ; the seed age
was 18 h; and the initial pH was 7.0. Under the above fermentation conditions, higher activity of nattokinase (271.57 U/mL) and more live bac-
teria number of Bacillus natto (36 x 10° cfu/mL) could be obtained. [ Conclusion] The results provide reference for research and development of

peanut meal.
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Fig.1 Fermentation technology process of peanut protein of Bacillus natto
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Fig.5 Effect of different inoculation amount on nattokinase ac-
tivity

2.4 ¥ pH MEAEBNERRBNFM M T1EKE
AR pH 2 AR A, i LB R T B ) U
pH, R PR RE AT F) T8 LR I &l 7 Al AL, 24 pH
h 7.0 WA R TN SRR A, TS AP0 4 pH
7.0,

HI &L 8 Al A, 9 B AR K R Rl R0 46 pH 7R 7.0 Zit
IRIGLE R, M40 hh pH 24 5.0 ~7.0 B, 49 5 B 16 AR

MR FRHK
o =
O =

The live bacteria number of

—_
C>

Racillus natto |l x 105cfu/nL
8

=)

«f%ﬂ’ % Inoculum amount /f %

E6 EMEINMNEREFRHEZM
Fig. 6 Effect of different inoculation amount on the live bacteria
number of Bacillu natto
250

200

150
100
50
0 3 6 7 8 9

#1%% pH Initial pH

=
9.

EEE )
Nattokinase activity Il U/mL

e

BE7 %% pH Xt 40 = HEE TR
Fig.7 Effect of different initial pH on nattokinase activity

30

25
20
10
| I
0 3 6 7 8 9

#1%% pH Initial pH

B HERALL
The live bacteria number of
Racillus natto |l x 105cfu/nL

El8 #1% pH M AE FIEE AR
Fig.8 Effect of different initial pH on the live bacteria number

of Bacillus natto
bR, 004G pH KT 7.0 IF 1S REEOT UG T .
2.5 EAEMENEEZEANEERBNEN NOEKK
PR ] 3o ol AR 2 AR B AR A R R R 8T 9 AT
W, R EINFTAITE 24 ~ 72 h i Bl A TR ] B4 S 1 44 2 8l
(R 7 i 8, , A I TRt 72 b Je g SRS 10T
TR NS JAE 72 h PR B S . IR 10 AT R
PRI T 3t F I, 2 L R 3 T AT Bl
2.6 ABEEEMNEEZAMEFERENZW MK 11 A
ORI AN [ A T R T 290 SRS 1 A A — E B RO o TR AT
TR 37 CHF 2N 3% 1800, il o 45 “CI 245
VRO AR FAR, X AT RER b i v A EE I 1N SR
M e —BEREOL T R BB |, S T3 BB b, 2 ) A
A A 3 B 2o b, (L[] Aok 3 el B2 ) R B i



45 % 35 4

REHE RAFONEZAAMILEHAHR 73

300

250

200

150

100

5 I
’ 24 48 72 9% 120

K B#At1a) Fermentation time [l h

=N
=

é#‘] /ﬁ%/&ﬁ
Nattokinase activity Il U/mL

B9 KEZRTEIXT S A E ARG
Fig.9 Effect of different fermentation time on nattokinase activity
40

30
) I I

0
24 48 72 9% 120

K B#At1a) Fermentation time [l h

B HERALL
The live bacteria number of
Bacillus natto || x 105cfu/mL
S

E 10 ZEEEX A S EiEE SR
Fig.10 Effect of different fermentation time on the live bacteria

number of Bacillus natto

ik JRE 8 g A ) (LG T, S MR HL R 1 7 i, P AT Bl A= 9
A A R A e e P AR ) S T, A DRI 4 1 )
R e LA R A AL I Tl ™ i 3 Y ARl R A
F T2 R A A R il

H PET 12 TR0 S [ T %o 90 2 R 1 AR R A AE — 8
FRISENR o TR R BEIR BE AR AR ZR18 , AF T HA K
DR W R 3 e N TR AT Ty ) R ] P R A A, PRt
THARE SR B, A W AE RN AL AR PRl s I A T4,
T HEEETTIRIAD

250

150 I I
0 I -
30 33 37 41 45

KB Fermentation temperature || 'C

[ )
[=3
=)

2
—_
=
S

YA IBGE )
Nattokinase activity Il U/mL

w
=)

11 RENE B9 E i EeE S 89500
Fig.11 Effect of different fermentation temperature on nattoki-

nase activity
2.7 HEBEENEFEABIZEIREER MR IE
SISk, 3047 3 R 3 KPR IEAZ IS, IE AL
WAL 2,
FH 2 AT, R > Ry > Ry, AT LA PR 380 490 2 034 e 1

B HERALL
The live bacteria number of
Bacillus natto || x 105cfu/mL

30

25

20

15

10

| i

i ||
30 33 37 41 45

KB Fermentation temperature || 'C

E 12 ZEERHEIX S E i R AR
Fig. 12 Effect of different fermentation time on the live bacteria

number of Bacillus natto
S R E NI g C B A, LR IR & (R, 753 3 4
KRR SR A,B,C, , RIFEFN iy 4% , K e ]y 48
h RRERAE N 37 C o th TR Rl & B 3 LR IE
SR 9 Al b, I 5 oAl 8 4l AT LK,
R A L O R, SRR S H Y, T AT A
5.
®1 EXHBRFRSKTE
Table 1 Factor and level in orthogonal test

w R (A) RIS (B) REARBE(C)
K- . .
Level Inoculum Fermentation Fermentation

eve amount // % time //h temperature // °C
1 3 48 33
4 72 37
5 96 41

R2 EXRBRITAREER

Table 2 Design scheme and results of orthogonal test

[ % Factors LR YN AL
RS s 11 The live bacteria
Test Nattokinase number of
No. A B ¢ activity Bacillus natto
U/mL x10° cfu/mL
1 1 1 1 154.21 28
2 1 2 2 214.18 30
3 1 3 3 125.86 17
4 2 1 2 271.57 36
5 2 2 3 267.28 26
6 2 3 1 129.05 23
7 3 1 3 242.16 22
8 3 2 1 122.71 26
9 3 3 2 234.02 29
k, 164.75 222.64 135.32
k, 222.63 201.39 239.92
ky 199.63 162.98 211.77
R 57.88  59.67  76.45
k' 25.00 28.67  25.67
k' 28.33  27.33  31.67
ky' 25.67 23.00 21.67
R’ 3.33 5.67 10.00
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