201344 f | A R A= £ 44 % 5 4 W

doi:10.6041/j. issn. 1000-1298.2013. 04. 030

FEEGHEHEERSILENIZSHMAML"

AFEpk HZMT mRL EAR' O K KR

(L ARAbAOE R 2 B 24 B, K36 1500305 2. 3 FHITVE R “A AR 24 Be , L FH 110034)

T LSRAUILENERE PR B KR SRR B AL AR B R R R, 2 AL SE R T 5 AT 46 b, i B R R
5 0 o7 1T 038 , 48 Design-Expert {4 b 1L, 5 37 4% BR300 4 b 52 W) B SRR 8L, 43 BT 465 280 45 PR R =2 ) 22 B A JH X 4
FRIGFE I o RIS R FENLF IR E 68°C Wk /K 3 42% BT 5 3 150 o/ min ML E AR 12 mm R &4 T,
Z AL B W ARy 62.13% , W oR 285 T 19 2 FL3E K W Tl 50 4 5 29. 78 % o 47 il L B T s Y TR AR A R IA R 45 1 2 4L
TE R OS5 5 2 LR e s AR o

X IR ZALTER RahE M

hESES: TS234 7. 1 XHERFRIRAG: A X E4HS: 1000-1298(2013)04-0171-08

Optimization of Technology Parameters of Corn Porous Starch by
Extrusion — Enzyme Synergistic Method

Liu Yuxin' Xiao Zhigang'? Yang Qingyu' Wang Limin' Xu Hui' Chen Hao'
(1. Food Science College, Northeast Agricultural University, Harbin 150030, China
2. Grain Science and Technology College, Shenyang Normal University, Shenyang 110034, China)

Abstract; Porous starch was produced with corn starch by using extrusion pretreatment before
enzymolysis, and the effect of system parameters on oil absorption rate of porous starch were investigated.
Barrel temperature, moisture content of material, rotation speed of screw and aperture diameter of
extruding machine were considered as factors, the oil absorption rate of porous corn starch was employed
as evaluation index. Through the experiment of single factor and response surface experiment, with the
aid of Design-Expert, the mathematical model of response factors on the index was established. The effect
of interaction between factors of models on index was analyzed. The results indicated that the optimal
extrusion conditions were barrel temperature of 68°C , moisture content of material of 42% , screw speed
of 150 r/min and the aperture diameter of 12 mm. Under the optimal conditions, the oil absorption rate
was 62. 13% , and the oil absorption rate had increased by 29. 78% compared with that not treated with
extrusion. SEM indicated that the microstructure of porous starch was alveolate.
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Fig. 1  Extruder structure
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Tab.1 Factors and levels
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Fig.3  Effect of barrel temperature on oil absorption

rate and degree of gelatinization
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Fig.4 Effect of moisture content on oil absorption

rate and degree of gelatinization
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Tab.2 Experimental arrangement and results
fﬁ 5 X] Xz X3 X4 Y/ %
1 1 1 1 1 62.78
2 1 1 1 -1 60. 23
3 1 1 -1 1 57.70
4 1 1 -1 -1 51.63
5 1 -1 1 1 57. 14
6 1 -1 1 -1 56.29
7 1 -1 -1 1 51.60
8 1 -1 -1 -1 44.92
9 -1 1 1 1 55. 80
10 -1 1 1 -1 53.92
11 -1 1 -1 1 50. 89
12 -1 1 -1 -1 49.32
13 -1 -1 1 1 48. 89
14 -1 -1 1 -1 44.32
15 -1 -1 -1 1 51.63
16 -1 -1 -1 -1 44.28
17 2 0 0 0 56.00
18 -2 0 0 0 47.30
19 0 2 0 0 52. 84
20 0 -2 0 0 44. 89
21 0 0 2 0 58.55
22 0 0 -2 0 49.39
23 0 0 0 2 59.16
24 0 0 0 -2 51.39
25 0 0 0 0 59. 06
26 0 0 0 0 59.23
27 0 0 0 0 58. 45
28 0 0 0 0 59. 44
29 0 0 0 0 58.61
30 0 0 0 0 59. 15
31 0 0 0 0 60. 68
32 0 0 0 0 57.34
33 0 0 0 0 59.01
34 0 0 0 0 60. 43
35 0 0 0 0 55. 86
36 0 0 0 0 60. 29
R3I AEHW
Tab.3 Results of variance analysis
HEKE  HME CFHR FHTAARF P
X, 1 153.22 153.22 59.48 <0.0001
X, 1 145.53 145.53 56.50 <0.000 1
X5 1 129. 36 129. 36 50.22 < 0.000 1
X, 1 92.28 92.28 35.82 <0.000 1
X, X, 1 35.34 35.34 13.72 0.0010
X3 1 104.16  104.16  40.44  <0.000 1
X% 1 200. 07 200. 07 77.67 <0.000 1
X§ 1 47.95 47.95 18. 62 0. 000 2
Xf; 1 25. 80 25. 80 10. 02 0.003 9
155 75 9 933.72  103.72  40.27 < 0.000 1
2 )35 15 47.12 3.14 1.74 0.178 8
W2 11 19. 86 1.81
sl 35 1 000. 69
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Tab.4 Experiment data for test validation
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2 70 40 140 12 60.75 58.88 3.18
3 75 40 140 14 57.14 56.17 1.73
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5 55 40 140 6 39.18 40.45 3.14
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Fig. 13 Oil absorption rates of different treatment methods
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Fig. 14 SEM photograph of native corn starch
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Fig. 16  SEM photograph of porous starch after

enzymatic treatment 8 h
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Bt WRIHEAEM 3R], DU R 62, 13% , LR ZH R TER M % 8 h 124 h ZHLIEH
BRI S AR TG R N AEL Y RO S 2 o BRI AT AL AR B4R = 29. 78% 1 21.51% . SEM [H 83K
il 7 22 FL U By 1Y e LR BY IR 2 2 B0 - HLE W], SOR GBI 2 AL IR AR LU, $F T B2 A BE i 4 2
68°C , WIBL & KA 42% AT 150 v/min BFLTE fLIEA BORLEA S0 B 2 FLAR /D L& 2 00 s g iR
P12 mm, BEASPF T RIAR B R ZALIE M AR AERRIE .
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