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Response Surface Optimization of Soybean Production Technology of Bio-peptide
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Abstract: Based on single factor experiment, the technology of preparing soybean peptide from shake-flask fermentation was
optimized by response surface optimization method , taking a-N content in broth as response value,with high temperature soy-
bean meal and Bacillus subtilis as material. The optimized conditions were : soybean meal size 40 mesh, initial pH 6. 8, cultiva-
tion time 16.25 h,carbon amount 1.75% ,soybean meal amount 10. 75% ,inoculation amount 6. 25% ,fermentation time 48 h.
Under these conditions, the a-N content of broth was 1 737 pg - mL™".
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SRJE N ECHS 20 mL A 5 A BE L, FF Bl ) i R2 MEEHRETREER
2 H0.1 mol - L “'# NaOH R E R pH 8.2, Table 2 The experimental program and
T 10 ml 37% (g B v e () P 8 0 Ak 4 ) results in central composite design
- YR Y YR P =) Y(kﬁ—%—(ﬁ a-N /\E—l
0.1 mol - L IE/‘J NaOH % Y‘QY%XE§U pH 8. 2) ’ E:JEH leif&;j X, X, X3 x4 a-N content of fénnen?atgi'?)n fluid
0.05 mol - L™"ffy NaOH 47 % i 52 1 pH 9.2, R S S
IESEEINA I 5 FE S W E B pH 9. 2 B T AR B 2 1o-1 -1 1 1389
. SRIRHR T RS RE oo T N 127
4 -1 -1 1 1 1380
X = V= V) ><CXO‘OM><106 5 11 -1 -1 1374
2 x V,/40 6 B R B 1497
X—RE i P RS A &8, pg - mL7 7 -l 1576
o g4 N7 Sy - 8 -1 1 1 1 1591
VSRR AT R A A s L ] !
HE AR R, mL; 10 -1 -1 1 1428
V5 A o 6 B 8 I A Y B 5 T FE 1 -t -l 1543
2 v 3 12 1 -1 1 1 1585
SRR PR L S o
V,—— e B U B, mL; 14 11 -1 1 1501
C—— R ARV mol - L' o o
0.014——1.00 mL %%4&%@1%7@7@?&( Wgﬂﬁ 17 ) 0 0 0 1445
1.000 mol « L") A4 A I it , g, 18 2 0 0 0 1560
1.3 % 19 0 -2 0 0 1464
jﬁgﬁﬁ o 20 0 2 0 0 1624
% SAS 9. 1.3 #1 Matlab 2010 #E47%04E 347 o 21 0 0 -2 o0 1363
22 0 0 2 0 1651
2 HERE5SH 23 0 0 0 -2 1355
24 0 0 0 2 1447
2.1 Mo R R I & VT R B3 54 25 0 0 0 0 1688
. . " e e e s, 26 0 0 0 0 1692
2.1.1 wmp@ERERgR NS R R R A 57 o o0 o o 1703
P e il SR 2 R G R e T 2 S8 fER R &R 28 o 0 0 o0 1677
e Bl |, AR 35 g2 a] ki = ORI i 2 o 0 0 0 1695
b L 30 0 0 0 0 1717
RHEFE 4 AREOD AR BB o-N AR o oo o
MR, BT 4 IER 5 7K1 )3 7 Bk A 32 0O 0 0 o0 1673
FROFIM AL =2 [ F) BRI R G 2R  SRe W) o7 THT 70 A 2 2 g g g 8 ijgz
%‘*ﬁﬁ?ﬁ%{jﬁig&ﬁo ﬁ;w%‘%7quéﬁﬁ%ﬂ%§ 1 ) ;,5 0 0 0 0 1701
W RGEERNE2, 36 0o 0 0 0 1699
®1 EHEAFEHDER 2.1.2 =g bt LB A i gE o M B
Table 1 Factors and levels in central composite design SAS 9. 1.3 YEFF W BV 40 MT, FEST — W I o7 T [a]
% *LP%l#%HﬂEJ Cfﬁiﬁﬁ%@ So%)tEnﬁHial Irfiﬁa%n UEH;%LFE%:,
Factor  Cultre time/h = = =" 0 content/%  volume/% Y=1689.42 +27. 21x, +41. 7lx, + 66. 88x, +
X, X X X 26.96x, — 18. 69x, x, + 19. 06x, x; + 12. 94 x, x, +
v(2) 18 2.5 12 8 12. 69x, x5 + 15. 56x, x, — 14. 44x,x, — 49. OSxT -
I 17 ) 1 7 38. 68x§ -47. 93x§ -74. 4xi
. y s 0 ] it Bl H J7 22 53 B (ANOVA) & Geit
’ (Fit Statistics ) 43 #1 Fll = ¢ 4 3t ( Parameter Esti-
! 15 ! ? 5 mates ) 4347 X 4 N7 A U T N T R 0SS R S AT R
~(2) 14 0.5 8 4 9. TWREIE 2208 4h R UL EE 3, AL A
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Table 3 Analysis of variance quadratic regression

KUE A B SEIr A ¥or F{g Pr>F
Source DF Sum of squares Mean square F Value
X 1 17767.04 17767.04 33.78376 0.0001
X, 1 41750. 04 41750. 04 79.38708 0.0001
X3 1 107334.4 107334.4 204.0947 0.0001
Xy 1 17442.04 17442.04 33.16578 0.0001
X)X 1 76995.42 76995.42 146.4056 0.0001
X)Xy 1 5587.563 5587.563 10. 62467 0.003747
X X3 1 5814.063 5814.063 11.05535 0.003217
X)Xy 1 2678.063 2678.063 5.092296 0.034816
X)X, 1 47869. 34 47869. 34 91.02282 0.0001
Xy X3 1 2575.563 2575.563 4.897393 0.038105
X)Xy 1 3875.063 3875.063 7.368373 0.012986
X3X3 1 73504.17 73504.17 139.7671 0.0001
X3Xy 1 3335.063 3335.063 6.341571 0.019974
X4 Xy 1 177260.5 177260. 5 337.0582 0.0001
B2 14 583788.3 41699.16 79.29033 0.0001
Model Error 21 11044 525.9048
AT AN 10 7495.083 749.5083 2.323129 0.091442
Lack of fit Total 35 594832.3
F4 EARBBESHITER
Table 4 Fitting results of regression model
TiH Y1 ¥Rz R? 51k R BT S
Term Mean RMSE R-square Adj. R-square CvV
${d Value 1549.361 22.93261 98.14% 96.91% 1.480134
x5 MOPRFESHHEITREER
Table 5 Estimation test results of regression parameter
T i it it Pes |1
Term Estimate Standard error t value
X 27.208333 4.681100 5.812380 0.0001
X, 41.708333 4.681100 8.909943 0.0001
X3 66. 875000 4.681100 14.286170 0.0001
Xy 26.958333 4.681100 5.758974 0.0001
X1 X —-49. 052080 4.053952 -12.099800 0.0001
X)X, -18.687500 5.733153 -3.259550 0.003747
X| X3 19. 062500 5.733153 3.324959 0.003217
X[ Xy 12.937500 5.733153 2.256612 0.034816
X5 Xy —-38.677080 4.053952 -9.540590 0.0001
Xy X3 12. 687500 5.733153 2.213006 0.038105
Xy Xy 15. 562500 5.733153 2.714475 0.012986
X3X3 —-47.927080 4.053952 -11.822300 0.0001
X3Xy —-14.437500 5.733153 -2.518250 0.019974
X4 Xy -74.427080 4.053952 -18.359100 0.0001

P2 3 AT, 2, Xy Xy Xy (XX, X Xy X 2y Xy Xy
23005 X, X Y (EHFE N R (P <0.01) %, 2, \%,%;
X, % X2, K Y AHSE I B 32 (P <0.05) , 5% ( Mod-
eD) I E (P <0.01) , 24137 ( Lack of fit, Fe/mAR A
T 5 52 B (S LA R ) R 3 (P >
0.05) , P W IZ R H A AU VE PR 53 L I 35 LT o
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Rime £S5 g5t 7 RS @ e/ —3fik (OLS) 15
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Fig.6 Effect of soybean meal(x;)and inoculation amount(x,)on broth o-N content(Y)
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: . 48-50. )
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