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Optimization of Microbial Media of Brewer Spent Grains of Protein Feed by Re-
sponse Surface Methodology

WU Ming-xia, CHEN Xi-xiong, RUAN Shao-jiang

( Department of Biological Engineering, Ningde Normal University , Ningde 352100, Fujian , China)

Abstract: To optimize culture medium of the production of protein feed,the effect of the amount of wheat bran,lees and am-
monium sulfate weight were studied with Box-Behnken design. The optimum extraction conditions were obtained as follows : dre-

wer spent grains 88. 5% , wheat bran 7. 5% , (NH, ), SO, 1% . Under the optimal conditions, the true protein content was

37.64% ,which agreed well with predictive value,indicating the optimized process was feasible.

Key words; Response surface methodology (RSM) ; Drewer spent grains ; Fermentation medium ; Optimization

Bt PP T TR R R R AR Ay M A
Y LR e AT i, MUPRY b B2 )
TER 5% ~25% K5y v, W ) I A
Jiz AE TR OB & R 35% ~ 51% , 45 in LA
TERF O] R — M AR 4 09 D RHE R IR . H Ri
] P 22 0T A 7 i ol s I R 4 o P AR
b, SRR R AR 1 ZUR TCHL A AN BE B R 57 3
YA R, 2 48 2 W R AT 138 3% B 0,
TEK BB ARMEN G, — B IR S S R R
T 5 B R I A e e A 0 A AT
AT DL o3 2ot | AR 22 090 3 B R & 8% 5 v 7T
DA RCHE v M M 2 P T

W 17 T G A 725, R w37 i AT ¥ ( Response Sur-
face Methodology , RSM ) , J&— & A P4 5% 932 36 14
7 ARG B A | DR A A
DL RS SR K T A AR R A5 1 55 Th g, T HL A
BARGEIHEBRIIRE, W T H e il Oy v A iE a8
S NS R L i S 7 2 N = NV =W /7 Y [
FL R g b, R e R 1 s 08 ) g HLn]
DL ST 3% 23702 e o TR AY 5 (W] I, o) 52 i X 45
18 R oKV R H A2 A AT A FIDE A, AT R
HA BT E LN T REBBAELIEY . A5
DAL Sy 5 S B A e v 5 i B P IRDRE TR R R

5 B #A:2012-05-25
ES B : THEINE#BE - MRS vE ik 5 H (2010H308)

EE AR 3 s i PO AL VAT TR QO B 1 i S
LAY M T A 7= 2 DR I P SRR o

1 #R57E=%

L1 JEs

WALV R < BRLVT R T8 M A BR A A, A
EAT LN 28% 5k A PHTTH AR SR A |, 8y
W 40 H 0 5 Ak 5L ZF FLAT TR L I B 7 PR I A
BeA= ) TFE R SL g = it
1.2 7k
1.2.1  BAba s FRECGIE S 200 ~ 300 g i
105°C4E4 15 min, THRHFE IR 65°C , 4t T 5 ~6 h,
Bl S TS 0.5 h, B2 K TR .
RGN R TR A G IR TRE A TR & H
1.2.2 #BAABR R FAAMI KR E
(AR ZEAIRT B BERE = 1:2) B 1 x 10°4~-mL ™"
AR AR 10 g, BEREZ Y 5 ¢, NaCl 10 g,
pH 7.0, %K 150 r-min ™" ,30°C#%5% 24 h,
1.2.3 B AR Bk deh) ol B AR Bk
KRS IE P R 88% Ek K i T% , TR &% 1%
PRZ 2% , &K 1:0. 8 ([ A FREE YT 7K, L
w#I, TE), A% pH i i, (HR G WS T
121°C ,20 min K,

E—EFR A RE(1979-) Lo Wi, YR, WF5E07 15 A A M AR 1 . E-mail : wuming0224@ 163. com,,



S TR WO O PR SR A 7 R P R B BT 843

1.2.4 BAEFOMHAL  EFE 20% TR E L ER
M TR I < T bl = 12 2, [B1 T R Bk R R e 97
Hrh U RE AR i 53 0l Dl 82% (84% (86% (88%
90% , %k 2 8% , iR % 1% , JR & 2% , % # 100
remin T, AKE 1:0.8, KRS 30°C 55 48 h,
1.2.5 HEFamA R 20% IR & LBy
AR ZEAOAT I R RE = 1 2, [ AT Ak R A e RS 77
FErP LR 88% |, &k K US43 R 5% 6% 1% |
8% 9% , TRl 1% , R ZE 2% , % 100 remin ",
Bk 1:0. 8, K TAIREE 30°C R 1552 48 h,

1.2.6 B4 FHHA R 20% , IR
A ZEAUAT TR TR = 10 2 [ ST Ak R P b
FrEIEE IR 88% , £k K 8% W E YN I 43 I A

0.5% 1% 1.5% 2% 2.5% , R % 2% , % 100
remin ', A KE 1:0. 8, KRS 30°C 1555 48 h,
1.2.7 JRFEZOMHA R E 20% IR H Y
M TR T BERE = 1: 2, [S AT R UM R BB 97
FErP AL 88% |, Bk K7 8% |, B R %L 1% , IRE I
AN 0.5% 1% 1.5% 2% 2. 5% , ¥ 3 100
remin ' FKE 1:0. 8, R EER BE 30°C T 4555 48h,
1.2.8 AZxadsnE HEAGTENNESH
FRIE I

1.2.9  wmm @it 7R P2 e 2
b E AR R B B R 3 MRR
X LR 1 B 05 e O F e 1 A #EA T AR, AR
B o A 1 R 2R G SO LR 1

F1 MEESHTERSKE
Table 1 Factors and levels of RSM analysis

[E5fS K Level
Factor/ % -1 0 1
A W HE E The amount of Drewer spent grains 86 88 90
B %k 2 & The amount of wheat bran 6 7 8
C Wifig# 2 The amount of Ammonium sulfate 0.5 1 1.5
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Fig.1 Effect of the amount of drewer

spent grains on fermentation
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Fig.2 Effect of the amount of wheat bran on fermentation
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Fig.3 Effect of the amount of urea on fermentation
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Table 2 Box-Behnken experimental design and results

K5 A WP Y B Zk B it C BRIR 8 it Y HEATRE
Test number Drewer spent grains/% Wheat bran/% Ammonium sulfate/ % Amount of true protein/%
1 0 0 0 38.28
2 0 -1 1 29.52
3 0 1 1 34.70
4 0 0 0 36.01
5 1 1 0 33.46
6 0 0 0 36.33
7 1 -1 0 28.24
8 0 0 0 37.14
9 1 0 1 32.25
10 0 0 0 36.65
11 -1 -1 0 25.48
12 0 -1 -1 24.76
13 0 1 -1 30.54
14 -1 1 0 29.74
15 1 0 -1 31.44
16 -1 0 -1 27.20
17 -1 0 1 29.56
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Table 3 Regression analysis

T5 2 KR 05 Fl B ¥ - »
Source Sum of Squares df Mean Square

A 22.48 1 22.48 20.78 0.0026

B 52.22 1 52.22 48.28 0.0002

C 8.27 1 18.27 16.89 0.0045

AB 0.23 1 0.23 0.21 0.6584

AC 0.60 1 0.60 0.56 0.4804

BC 0.090 1 0.090 0.083 0.7814

A? 57.95 1 57.95 53.57 0.0002

B? 65.44 1 65.44 60.50 0.0001

c? 9.42 1 39.42 36.44 0.0005
1% Residual 7.57 7 1.08

e Lack of fit 4.43 3 1.48 1.88 0.2737
4fi %2 Pure error 3.14 4 0.78

JEVAT Sum total 283.13 16
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A : Amount of drewer spent grain
B : Amount of wheat bran
C: Amount of ammonium sulfate
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Fig.5 3D-surface of Response

surface methodology
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