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Optimization of Condition for Liquid State Fermenting Soybean Antioxidative
Peptide
LIU Ming' ,TAN Bin', WU Yong- pei*, TAN Hong- zhuo' , TIAN Xiao- hong'

(' Academy of State Administration of Grain , Beijing, 100037 ;> College of Bioengineering, Jimei University , Xiamen 361021, Fujian , China)

Abstract: In order to optimize the liquid state fermenting conditions of soybean antioxidative peptide, the single factor exper-
iments and factorial experiment design for medium rate , fermentation temperature , inoculative rate, primary pH value and wa-
ter addition were carried out using total antioxidant activity as index. Then the reactive temperature and pH were optimized
by steepest ascent design and secondary regression common rotary combination design. Results showed that suitable techn-
ologcial conditions of liquid state fermentation for soybean antioxidative peptide were : the medium rate 4% ,inoculative rate
5.19% ,age of inoculum 36 h,fermentation temperature 37.0°C , primary pH value 7. 39 ,and fermentation time 36 h. Under
the optimal conditions, the total antioxidant activity of fermentative product reaches 795.75 U - g ™' bean residue. The experi-
mental result is basically agreed with the predicted value.
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Fig. 1  Effect of fermentation temperature on total

antioxidant activity of product
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Fig.2 Effect of fermentation time on total

antioxidant activity of product
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Table 1 Experimental matrix and results of liquid state fermentive factional factorial experiment design
s X, X, X, X, Xs Y
No. iy pH fE e ik IR TR ] SPUEALTEPE
Inoculum age pH value Inoculative amount Medium capacity Fermentation time Antioxidant activity
1 1(48) -1(6) -1(2%) 1(6% ) 1(48) 561. 86
2 1 1(8) 1(6% ) 1 1 786. 18
3 -1(24) 1 -1 1 -1(24) 699.62
4 1 1 -1 -1(2%) -1 723.72
5 1 -1 1 -1 -1 637.79
6 -1 -1 1 1 -1 635.22
7 -1 1 1 -1 1 779.59
8 -1 -1 -1 -1 1 551.68
9 0(36) 0(7) 0(4% ) 0(4% ) 0(36) 671.19
10 0 0 0 0 0 680.09
11 0 0 0 0 0 670.42
12 0 0 0 0 0 684.51
2 WAL EENT RS [BE 5357
Table 2 Anova and parameter estimations of liquid fermentation
S A B2 ¥J5 Iyl E 2
Source DF Anova SS MS F value Pr > F
X, 2 292.18327 146. 09163 4.05 0.3316
X, 2 45441. 12327 22720.56163 629.54 0.0282
X5 2 11449.25532 5724. 62766 158.62 0.0561
Xy 2 68.55532 34.27766 0.95 0.5873
Xs 2 92.59927 46.29963 1.28 0.5296

1 EHa R A SAS B4 #r, F {4 158. 89,
Pr>F=0.0617, 358 0. 05 7K B i 7] 09 75 Fe 4%
BEONFE2FIH,,HEP Pr>F=0.0282 <
0.05,7F 0. 05 /K F E i 22 5 s x, WK H Pr>F
=0.0561, %31 0. 05 7K, o H AT 5o (1) g 35k,
X, X, Xs M E PRI 22 . DRI x, s PE AR fe el [ Tt

2.3 RiEEHIRE

7 x,x,%53 AN IZ A F A (RIFRES 36 h, R
WL 4% | e E] 36 h) |, BEXF x, xy E et b I
IR 3, WA xx IR R By o, Y (EST
AATE MR Z B, 208U 2 B IR 3 g5 g o
B pH7. 6, 358 i Ky 5% W 2 48 bt S8 A0 i Pk 3k 5
766.622 U-g ' (TH) .
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Table 3  Experimental matrix and results of steepest ascent design

% No. 0 1 2 3 4 5 6
X, 7.0 7.3 7.6 7.9 8.2 8.5 8.8
X5 4% 4.5% 5% 5.5% 6% 6.5% 7%
Y 592.924 625.574 766.622 577.252 532.848 525.012 522.4
2.4 REMBEESHEHEGRBATAEME  HT.5 DOF A FAORRMET 3 WA
TEMRA %, YR W TE R AL 4 I, W

R JE Box- Benhnken [ /7.0 20 & 38 56 4% 11 )&
O gy i M U 46 AR, Ve B b ) K T
BERSZ R e Ry 2 A pHL R L S PR R
HI R B B M 07 i p =2 R A% m,
=5,n=13,r =1.414, #ix pH 1l x, IWE KK
Xpp =7.6, A2 = 1. 6; F & x; IEIKEH x4 =
5% ,A3=2%, A 13 s, Hrp 8 At

SRR EINER 4, AKHF K=0.2,E=-0.1,
F=0.14375,G =0.01875,e ' =0. 125 #l m, , =
0. 25, U8 LIBEHLUCOT 384T , B 3 UG, BR13HY L
SEARTE PR R K g8 32 )P A D7 R L WD . T 73 B 1 R
TiZEorMrE . RMEIATTRE Y =b, +ba; +byx, +
b;x,x, +b4xf +b5x§[j3%§4 R, S5 el Oy R
s R

4R BPURAE T R R Tl i H R 2 A v Mol g SR

Table 4 Two factors secondary regression common rotary combination design and

experimental results for product’s total antioxidant activity

X, pH i xs HeFh it . . Y S
%' No Xg X2X3 X3 X3
pH value Inoculative amount Antioxidant activity
1 1 1(9.2) 1(7% ) 1 1 1 718.08
2 1 1 -1(3%) -1 1 1 737.02
3 1 -1(6.0) 1 -1 1 1 741.45
4 1 -1 -1 1 1 1 746. 65
5 1 1.414(9.86) 0(5% ) 0 2 0 740.27
6 1 -1.414(5.34) 0 0 2 0 751.47
7 1 0(7.6) 1.414(9.86) 0 0 2 746.96
8 1 0 -1.414(2.17%) 0 0 2 693. 66
9 1 0 0 0 0 0 800. 34
10 1 0 0 0 0 0 805.53
11 1 0 0 0 0 0 764.44
12 1 0 0 0 0 0 805. 66
13 1 0 0 0 0 0 799.25
985 -13.74 5824.44
byey) 0.78 -48.8503 51.2262 s 5926. 68 s 9850.78

F£5 EIERKBUE

Table 5  Assigned concentrations of regression equation coefficient

- SBUAEATE [e] =0  H5AG 46 ()
AR oo .
. IR (b)) Regression N

Regression L .. .

. Antioxidant coefficient Significance
coefficient .. . . .

activity equation inspection

0 795.043 8038.857 * ok

1 -6.10629 78.2858 xS

2 6.403275 82.09327 EES

3 -3.43625 31.2386 * %

4 —-23.9092 284.633 # ok

5 —-36.6885 436.768 EES

H12 5 & R BUEA IR L2 2%, Br UG 316

AT R EIH AR : Y =795. 043 - 6. 1064,
+6.403x, — 3. 436x,x, —23. 909x; — 36. 6891 ; i Ji
T LA S o

SKIH SAS B s B Fiyp = 1. 427 < Fy (5.
=419, BB R RS A R BA BE R, 1K
JCHAt A 2 ) B2 5w, SRR E S . T F =
7.857 > F,  (5,7) =7.46, Ut B [ )5 8 2, K IL 15 FA
ey QEIELSiP e Sril e

SPRERI T Y =795. 043 — 6. 106x, +6. 403, —
3.436x,x, — 23. 909x; — 36. 689x3 3K x,, x5 — B



