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Optimization of Parameters for Preparation of Corn Retrograded Starch by Microwave—Enzyme Method

ZHANG Hua-dong, ZHANG Miao, SHEN Xiao-ping, LU Xiao—lix*

(Department of Food Engineering, Sichuan University, Chengdu 610065, China)

Abstract: The processing parameters of microwave—enzyme method, used to produce corn retrograded starch, were optimized
by respond surface methodology. The optimal hydrolyzing parameters by o-amylase are 85 °‘C for 10 min, the ratio of liquid to
solid4:1, oramylase 1.68U/g starch; the optimal pasting parameters with microwave are 1. 26 kW92 °C for 1min; the optimal
dealing parameters with pullulanase are 53. 31 °C for 3. 26 h, pullulanase 4. 13 NPUN/g starch. The productivity of resistant
starch reaches 13. 45% with the optimal processing method.
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Table 1 Test’ s data from the response surface design of o-
amylase processing
P B EBpRE  TE BRRRAE  TIEFINGE RS 5%
WL (U/glEm) (0 (min) %)
1 4 1.68 90 20 12.09
2 4 3.60 90 20 9.59
3 6 1.68 90 20 9.10
4 6 3.60 90 20 4.62
5 5 2.64 85 10 8.21
6 5 2.64 85 30 6.08
7 5 2.64 95 10 7.10
8 5 2.64 95 30 5.75
9 4 2.64 90 10 9.01
10 4 2.64 90 30 8.81
11 6 2.64 90 10 6. 63
12 6 2.64 90 30 6.01
13 5 1.68 85 20 10. 23
14 5 1.68 95 20 10. 18
15 5 3.60 85 20 5.44
16 5 3.60 95 20 4.95
17 4 2.64 85 20 8.43
18 4 2.64 95 20 7.90
19 6 2.64 85 20 6. 55
20 6 2.64 95 20 5.92
21 5 1.68 90 10 11. 56
22 5 1.68 90 30 11.41
23 5 3.60 90 10 5. 06
24 5 3.60 90 30 5.48
25 5 2.64 90 20 6.41
26 5 2.64 90 20 5. 64
27 5 2.64 90 20 5.72
®2  o-EHEBERIZSEMA T RETER
Table 2 Coefficients and R? of the second-order polynomial for
the response functions of o-amylase processing
] Aepritill 5 t WEMEAR
B —0. 18704 —5.99993 0. 0001
: —0. 31847 —10. 2161 0. 0001
TE —0. 03887 —1. 24682 0. 236251
TI —0.0471 —1.51087 0. 156698
B XB 0. 15521 3. 319244 0. 006119
B XE —0. 11156 —2. 06605 0.061113
B XTE —0. 00905 —0. 16758 0. 869701
BXTI —0. 01893 —0. 35065 0. 73193
E XE 0. 183674 3.927972 0. 002006
E X TE —0. 02237 —0. 41436 0. 685923
E XTI 0. 0232 0. 429671 0. 675049
TE X TE 0.031153 0. 666228 0. 517869
TE XTI 0. 022363 0.414178 0. 686051
TI X TI 0. 089702 1.918318 0.079171
R’ 93. 44%
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Fig.1 Response surface for productivity as a function of liquid
and solid ratio and o-amylase concentration
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Table 3 Test's data from the response surface design of
microwave processing
g P IR (kW) TEIE ('C) TIR ) (min) RS 733 (%)
1 0.54 80 5 10. 21
2 0.54 92 5 10. 87
3 1.26 80 5 10.89
4 1.26 92 5 12.16
5 0.90 80 2 10. 67
6 0.90 80 8 9.11
7 0.90 92 2 13.27
8 0.90 92 8 11. 40
9 0.54 86 2 11.21
10 1.26 86 2 12.58
11 0.54 86 8 9.74
12 1.26 86 8 11. 36
13 0.90 86 5 11.21
14 0.90 86 5 11. 14
15 0.90 86 5 11. 16
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Table 4 Coefficients and R? of the second-order polynomial for
the response functions of microwave processing

A AEbrHEL F 2 t B VR g
P 0.62 3. 444046 0. 018355
TE 0. 8525 4. 735563 0. 00517
TI —0. 765 —4. 24951 0. 008096
P XP —0.01375 —0. 05189 0. 960626
P X TE 0. 1525 0. 599007 0. 575272
P XTI 0. 0625 0. 245495 0. 815832
TE X TE —0. 12375 —0.46701 0. 660136
TE XTI -0.0775 —0. 30441 0. 773075
TI X TL 0. 06625 0.250016 0. 812523

R? 91. 40%
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Fig.2 Response surface for productivity as a function of
microwave power and heating temparature
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Table 5 Test's data from the response surface design of
pullulanase processing
et E Bz TE it g TI WfitiA] - RS 3%
(NPUN/g 3EH1) (0 0 %)
1 2 45 3 12. 34
2 2 65 3 11.61
3 6 45 3 12. 05
4 6 65 3 11. 32
5 4 45 1.5 11.89
6 4 45 4.5 12.25
7 4 65 1.5 11. 80
8 4 65 4.5 11.91
9 2 55 15 11. 89
10 6 55 15 11.18
11 2 55 4.5 11.43
12 6 55 4.5 12. 85
13 4 55 3 13.38
14 4 55 3 13.42
15 4 55 3 13. 42
24 RIS KR
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Table 6  Coefficients and R? of the second-order polynomial for 2 13.48 13.45
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TE —0. 23625 —2.33311 0. 066952
=&
TI 0.21 2.073874 0. 092782 3 = =
E XE —0. 85083 —5. 70836 0. 002305 - ORI . > N -
C ot . . 1 JE I SAS kP U R V04 it - V) 46 P
E XTI 0.5325 3. 718499 0.013733 M T AT, AR o JEX BN %
TE X TE ~0.72583 ~41.86072 0.00600  TEBHN: MR A: 1, BERRRIE S5 °C, EERET I
. L
R ' 94 89% ' D 1. 26kW, BIFGRE 92°C, BIAAESE Imin: Y5

MEER S T2 S8 BRIRSE 4. 13NPUN/ g ek, FEfR
WA 53, 31°C, MEfEITIA] 3. 26h,
U L T2 S50 & bibkiekr, A% 0 13, 45%,

S E k-

1 GARCIA-DIZL I G. Anlysis of resistant starch: a method for foods and
food product [J]. Food Chemistry, 1996, 56: 445-449.
[2] APAR K D, OZBEK B. o-Amylase inactivation during corn starch

hydrolysis process[J]. Process Biochemistry, 2004, 39: 1877-

1892.
B Bk e NGRS L], Rt iR, 2006
[ 5 . ‘i“ﬁ (14) : 31-33.
IR (C) @Q\”L W Ry AL BRI AR ] R, 2006(8) :
3 RSH{ESLE=RE. MRREEWNEE 85-87.
Fig.3  Response surface for productivity as a function of Bl R, RIS POMEE ERRI RIS (T]. SR, 2006(2) :
pullulanase concentration and processing temparature -3

ﬁéﬂﬁinﬁéﬂﬁéﬂﬂ}
Y AE & ¢

Sonron s omarione

Bt oeRR B % b 20 ARER (2 A T kiR

FAEE NI DR Ak e iy AT g, AR — T B i R B0 B A% N R 25 T — P g N LR
BORWAER « I S BN BE mi& 1 65 % DL E BRI R ZH . 46 1 T HRENBAXME, H
WMERAHEFE.

ZRTIRE RN, I B A N SRR BB A A i R A AR B I A R A S A e IR
T T S R AL, U R R BB S AR R R 2 —, T B A IS 2 s RO R e 1 L

Pennsylvania K2% Scheie HREMAFEHTH Stuart Fine fid-iil: “X—4 R /DT B Y N FEA LY ZAN
HFEAEREEMN . AT T 21000 2 BrEEA, WALTIEAT P 12 188, XL EMALIAR—K
MH—2, KPR EMEEBHY MR, AMEA. &5 BWdlha o IR 5 R 8T LR —FF, XK B b
ERARBEN. ERABHE NERNAYT, BEHE 162 IR, MARRMAMA NN 170 6], BT IEES
wRZEJEH A

GAE#HZ M William Christen {#LRoR, X—580 HAHE T 50k, DIRGARA 1A B AT X Lo d-AT RIRE A 5.
REERELLET 3 HBH (Archives of Ophthalmology) F. Christen #it: “ HEimIFMIENE: FREH S5
P el 2 KR SR se, o H b &AM S SRS R



