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Abstract: The peanut meal was fermented in a solid state by a mixture of Bacillus natto and Monascus. The activity of
nattokinase and the content of y—aminobutyric acid were used as indicators. Through single factor experiment and orthogonal
experiment , the fermentation temperature , time , feed—water ratio, strain proportion and inoculation amount were optimized. The
optimum process parameters were determined as follows: Temperature 31 °C , fermentation time 46 h, the ratio of material to
water was 1: 0.4 g/mlL, the proportion of strains ( Bacillus natto: Monascus)?2: 1, inoculation 6% .Under these conditions, the
activity of nattokinase was(844.56 +13.80) U/g,the content of y—aminobutyric acid was(105.25 £0.25) mg/g, The hydroxyl
radical scavenging rate was 68.46% =+ 0.16% ,the DPPH - clearance rate was 76.98% =+ 0.95% , and the OD value of iron
reducing power was 0.481.

Key words : peanut meal ; Bacillus natto ; Monascus ; nattokinase ; y—aminobutyric acid

& 4255 :TS201.3 CERFRIRAG: A X E 4% 5:1002-0306(2019)22-0120-05

doi:10. 13386/j. issn1002 —0306.2019. 22. 022

51 3TagEt  Z2IBE PR, WIS AR S, 55 R S R BEAE A MM T2 [T ] & fh TR, 2019,40(22) :120-124.

FRE R AL A A R, B4R T — 2B DL By 4B 2R H s g " e K AT LSS 5 I 1 IR

FHF R0, Wi AR Ae = AR LA T i p e AR R L Ak
AR A R RO T OIS I T A R ) A%
IR E R T AR AR R T v IR S R SR
A, Hrh (R TR 0 7 A SR AR R N
HE IR A S D R4 M A2 B R W R A B T,
FREAR T HA % MR [ R ge it R 28 A 50
7, TR R AE AR AR R 2 S AaDR), 26 AR R) 0 B
HEARG , BE U5y 2 7= 0 L DRI 5 A6 A K % UL
AR B R X

R P9 20 SR Ak 2 4 2 1% 149 7 Xk 412 25 U}
B R FH SR 2 , AT R I 0 o B AR 1% e v

s H#3:2019-03-25

RIS L, I HLAT LA AE s R . X Tk
Py T, 1] 28 A 8 19 7 =X DAL TR A B TR TR 5
T R IR I 1) 2 R TR T R A R R, R TR
Wy 1) 2 AT MR R IR P Aol A S 7 B hn 4= T, I
H BB [RS8 R A B s e R L A G R AT R
HAy ZFh Dy GETE TS PEW) 5T, Hevh 50 90 3 H A 1%
LA, T80 BJ7 A0 36 97 O I I A8 9 g A K 1 i 45 2D
B 2L AT I IR A RS SR T BE, A A
Y y— 2 5E T IR EAT B i B L i A L O HoR R
i ) — e A 22 A% 38 40 BT, T AR ORI % Ay 5 30 1)
SEVEREN AR B R 90 O 2E AT T A 2L i

TEER M £ (199%4-) % ML RE A R F 6855 %M, E-mail: jxy9411011225@ 163.com,,
# BWAERE A0 5 (1962-) , 4, W, 338, FF R 77 61 : R R 7= 4y 6 T+ & A A R o) At E-mail : qingdahyf2006@ 163.com

HEEWH LA A AR ZEAX A B (2014GSF120011)

120 20194 52241



@éﬂlﬂf&l

T

VR B & I RO 5T S A G

ASBIESE LA A A KA S TEo) , ) A 9 28 R BN
2N AR ST B SR B R B, DLk Y 9N e
(NK) 38 70 y— 23 T IR 1 ( GABA) & BN F8HR,
RO R Wi )E R BT [E] bk b B AR B (9l 2
TRFFEA : 41 B ) S 32 Fh 8 X & BRSO B S 0, LA
RE Y KR T2 A
1 #RlER*®
1.1 #HRENEE

WEZEMATE SE THASENE, BHED K
RN TR EMAATE KA THE D RKEE
ah TR S AR RN AR AR R S aE AR
VTR TR R oy - B TR VAN BRER R LR
SIREN TCKBRIRN ST Y - hr sl

721G R WG RV AR IR A E]
YXQ-LS—50SII Ky bV i SE 564 BR 2N 7]
CR21IGII &= B & R & 0oL H AR Hitachi 43 BR 2N 7 5
CHA-S fEiEPR S A H N EFAE A R A
1.2 ZWmH*E
1.2.1  FRREEmtl AT AR AT MR AR B IR A R
HE 1.0% , 4 R E 05% , A AL 84 0.3% , % %) B
1.0% B 518 0.5% ; 2L I | IR B 2 5L F R H
3.0% , 3 H I 0.8% , fid R 4N 0.8% , % %G #¥ 3.0% , Bi
B2k 0.1% , T8 — % 7.0% ; [E 25 & W b 2 5L tE A M
({2 H) 10 g, i 0.15 g, FRFREE 0.021 g, BEfR A 47
0.1 g, &AL H5 0.027 g, K AR H5 X 46 Be iH 2SR,
121 °C & B K 20 ming
1.2.2  FpFOOHIS 9 G ZEMRAT e fhri S L s
FIA 1~2 4 N AR BE 32 280,37 °C 1160 r/min [
ST IR EEFE 18 h AVE R R T, 25 s 20t 22
BRI E LS, ITA S mL 2848 7K, 6 3 %+
BT RREET % 2% i b il A AT 50 mL 15 5%
FEHTF 30 °C, 150 r/min FEEREG 55 4~5 d, Hil 5 & i
P, A&
1.2.3  T2ZmfR EAefmEEEsEEEsR KRG,
BWHI B =R EIWEFE T, B9 5 A TR A I
LT ph B P 7% — e b BVR A il PR g il b 3 b
B8], 20 mE 0, BB, INA—E &K, 4 CIRIR
2 h,4000 r/min B5.0> 15 min, B FIEWR A
1.2.4 PPEFESK  [FEERRESMSG: AR pH FL A
BRI SN 34 °C, R FENTE] 2 70 h, Bk b (W/V)
1: 0.5 g/mL, B Ff L 1] ( 99 5 ZE fH AT 181 20 gl 85 ) Ry
121, R e M (2 EE) 19 8% 5 MR UR TR K IRt iR
BE R R R] kK B CBE R B AR i, 5 A4S R
PRI X 9 BB 1 5 y—- AL TR S e, £
PRI 225 4 7K -5 B 43 ) o8 - R B R )% < 28 .31 .34
37 .40 °C ; R EZAT ] 34 46 .58 70 .82 .94 h;l/K b
1:0.2.1:0.3.1: 0.4 .1: 0.5 .1: 0.6 g/mL; B Fp Hb 4] ( 44
SRR 2D AE) (123 . 1:2 1:1.2:1 3: 1 ;3 Fp
H:2% 4% 6% 8% 10% ,
1.25 IEAEIT  RIERERICK LR, ki
bl 95 A 21 I S ) N AN S L R X L PR B i =i e - A 2]
20 R R AT IE SIS, SR g i i ILER 1,

Vol.40,N0.22,2019

x1 HFEKFE

Table 1  Factor level table

EN
Bf]  CRUKIL DEF  EEfha

K A REE

(c) (h)y — (g/mL) K (%)
31 46 1:0.3 1:2 4
34 58 1:0.4 1:1 6
37 70 1:0.5 2:1 8

1.2.6  MxEJrik
1.2.6.1 g SIS 73 (NK) il & >R Folin My
PRI o WIS T B O AE SR EE N 40 °C L EREE
pH7.5 MU ,1 min KAEEEEE 7728 1 g B8 2212
AN S S — S 1AL, LA 1 U/g ROR .

E LR (R R - RN W

X=(As—Ay) xKx%xN

Horr X Oy N S PRI TG T, U/ gs Ay AR AL IR
HICI AR ODygyo 5 Ay A XJ HE IR A ' WAL OD g 5
K AR th 26 e (B 1 i s 2R 7% i, g
V g AR BN B S AR, mL T S AR SN G I (]
min ; N Ak B A0 A BEAT 0
12,62 y-2FT M (GABA) FEIE K
Berthelot @Ay ™ BEATIAE o y— %00 T MR & i A 1T
(/NG
_mXrXxq

M

oY SRAEA T GABA &5, mg/g;m
mni R GABA & 4, mg/mL; v S A i A0S A A
mL; q ARBEAEGM S AEAE R BT, g0
1263 PAEALIEPERIMIE ¥ H SRR
DPPH ™ B J5 g ) A4 B SR A 7 I 5
1.3 #iEahE

K JH Origin 8.0 Fl1 Excel &, SPSS 20.0 X #t %
PEATAL B
2 HRE5HH
2.1 ERTEHERAE H 2k

O IS SR vER R DL 1, mIH TR R y =
0.0072x-0.0029 , R* =0.9987

0.8

0.7 y=0.0072x-0.0029
0.6 R=0.9987

0.5
0.4+
0.3
0.2
0.1
0.0

Y

WERIE(OD,,)

0 20 40 60 80 100 120
BR IR 1055 ()
KL NS AR 26
Fig.1  Nattokinase activity standard curve
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Fig.2 Standard curve of y—aminobutyric acid
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Table 2 Orthogonal test design and results
= A B C D E NK(U/g) GABA(mg/g)
1 1(31 C) 1(46 h) 1(1:0.3) 1(1:2) 1(4% ) 512.94 103.93
2 1 2(58 h) 2(1:04) 2(1:1) 2(6%) 652.05 99.35
3 1 3(70 h) 3(1:0.5) 3(2:1) 3(8%) 474.72 94.02
4 2(34 C) 1 1 2 2 621.00 98.41
5 2 2 2 3 3 521.64 98.62
6 2 3 3 1 1 439.53 100.84
7 3(37 C) 1 2 1 3 460.93 88.94
8 3 2 3 2 1 356.90 79.69
9 3 3 1 3 2 460.23 60.35
10 1 1 3 3 2 614.79 100.93
11 1 2 1 1 3 585.12 100.60
12 1 3 2 2 1 552.00 91.28
13 2 1 2 3 1 554.76 106.16
14 2 2 3 1 2 44091 99.08
15 2 3 1 2 3 422.97 102.26
16 3 1 3 2 3 374.67 84.63
17 3 2 1 3 1 394.11 88.58
18 3 3 2 1 2 501.63 86.92
K, 565.270 523.182 499.395 490.177 468.373
NK K, 500.135 491.788 540.502 496.598 548.435
K, 424.745 475.180 450.253 503.375 473.342
R 140.525 48.002 90.249 13.198 80.062
K, 98.352 97.167 92.355 96.718 95.080
GABA K, 100.895 94.320 95.212 92.603 90.840
K, 81.518 89.278 93.198 91.443 94.845
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Fig.7 Effect of inoculum size on fermentation efficacy
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