J@étﬂ%&

Scence and Technology of Food Industry

mota RIS HREN
i = @ X%’

FAZR, EEH,KF N, BXFHFN
(ITEFRARAFE TRF% 1T T4 M 121001)

TR

W OB RTCTHERD LA R RRACR G A A R kB AT R 3 R A AT A R E e
& b A Box—Behnken ¥ s 414 5 36 3% it , A 6 pH B AT & B RRE AN R WA B E hoa s BT R E R A
B AR FEEREZ MYt L REE T K582 %Y =-103.602+5.166X,+5.848X+8.312X+0.0580X ,—
1.028X,X,-0.14X,X,+0.263X,X;+0.0185X,X,-0.141X,X,—0.097X,X;-0.003X,X,—0. 166 X;X;-0.002X:X,~0.0006 XX, 7 3 %I
A% A HR=09550, % & B FHRERRLENRASME , HET ZAERIFEM A A pHO.0 BAF $8% 35 78 A
27°C 3% F B A1 48h, M3 I KoM T 4B 6y B ME 4 48.72% , ¥ IR 4 48.65%

KB KB FRE A, @R E K, LN

Optimization of culture conditions of flocculating activity strains by
response surface methodology
LI Ming—zhu, WANG Yu-tian",ZHANG Li-li,ZHAO Hui-shuang

(Food Science and Engineering College, Liaoning Medical University, Jinzhou 121001, China)

Abstract: Select a strain which has significant flocculation activity towards sweet potato starch,the culture
conditions for this flocculation activity strain were optimized by response surface analysis. Based on single —
factor experiment,four response factors including initial pH,inoculation, cultivating temperature and cultivating
time were selected as response factors and flocculation rate was used as response value,which figured out the
relationship between factors and flocculation rates with Box—Behnken central composite experiment. Finally the
quadratic regression equation was built: Y,=-—103.602+5.166X,+5.848X,+8.312X3+0.0580X,—-1.028X,X;—0.14XXo+
0.263X:X3 +0.0185X,X, =0.141XX, —0.097X,X5 —0.003X,X,; —0.166X3X; —0.002XX, —0.0006X,X, and the correlation
coefficient was R?=0.9550. By analyzing the significant impact and the interaction of each factor,the optimum
culture conditions were determined as follows:initial pH of 6.0,inoculation of 8% ,cultivating temperature of 27°C,
cultivating time of 48h. Under this culture conditions,the theoretical value of the flocculation rate was 48.72%
and the verified value was 48.65%.
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Table 1  Factors and levels of Box—Behnken experimental design
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Fig.1 Effect of pH on the flocculating activity
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Fig.2 Effect of inoculation amount on the flocculating activity
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Fig.3 Effect of temperature on the flocculating activity
P 33 WUl B 0T SR BE R R S8 M ALK, #E25~30°C
T PN 5 DA PR AR ) 2R 3 i K, IS P T PR P e 3 212
KGR o M B S T 30°CHT, HH T 2R R A

20124 £ 58 171

BBER (%)




J@étﬂ%&

TR

Scence and Technology of Food Industry

WL L W REAR VR R NG, e S BB R Tk, T LA
SR 2 B A TR TR T v 1T AT

2.1.4  BRIFEEFIRIAS SOBE R 52 R N 6%
M54 K 1 0% F2 FEpHIM 227.0, FE25°C T 43 T 4% 97 24 .
36.48.60.72h 5 Ml xiZ 2R, a5 U4 s .

501
45
401
35
301
251

20 1 1 1 1 J
24 36 48 60 72

ER R E] ()
P4 TR IN )X 2R e 1 5 )
Fig.4 Effect of incubation time on the flocculating activity
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Table 2 Box-Behnken experimental design and responding value

ZBEE (%)

SIS X, X, X, X, ZE (%)
1 -1 -1 0 0 47.12
2 -1 1 0 0 47.72
3 1 -1 0 0 47.03
4 1 1 0 0 46.51
5 0 0 -1 -1 47.62
6 0 0 -1 1 48.23
7 0 0 1 -1 47.02
8 0 0 1 1 47.35
9 -1 0 0 -1 47.81
10 -1 0 0 1 48.11
11 1 0 0 -1 46.94
12 1 0 0 1 48.13
13 0 -1 -1 0 47.13
14 0 -1 1 0 47.65
15 0 1 -1 0 47.84
16 0 1 1 0 46.43
17 -1 0 -1 0 47.94
18 -1 0 1 0 45.56
19 1 0 -1 0 46.70

20 1 0 1 0 46.95
21 0 -1 0 -1 48.03
22 0 -1 0 1 48.55
23 0 1 0 -1 47.98
24 0 1 0 1 48.24
25 0 0 0 0 48.80
26 0 0 0 0 48.75
27 0 0 0 0 48.86
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Table 3 Results of variance analysis for regression equation
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Fig.5 Response surface stereogram versus pH and
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Fig.7 Response surface stereogram versus pH and temperature
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