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Application of Response Surface Methodology to Optimize Process Parameters for Single Enzymatic
Extraction of Wheat Gluten with o -Amylase

ZHONG Xi-yang, YANG lJi-dong, ZHENG Zhi, XU Yu-hong, WANG Shi-lei, JIANG Shao-tong
(School of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: The process parameters, temperature, enzyme dosage, hydrolysis time and pH, for enzymatic extraction of gluten
from defatted wheat flour with a -amylase alone were optimized by one-factor-at-a-time method and response surface
methodology. A mathematical predictive model was established for gluten purity as a function of the process parameters. The
optimal process conditions were predicted using the model to be enzyme dosage 2.58%, temperature 58 C, pH 5.94, and
hydrolysis time 4.0 h. Under these conditions, the predicted gluten purity was 80.28%. Further, in view of practical operating
convenience and economic cost, the optimal process conditions were modified to be enzyme dosage 2.5%, temperature 55 °C,
pH 6.0, and hydrolysis time 4.0 h. The results from the validation experiments showed that the actual gluten purity was 77.57%
under the modified conditions. Thus, the established model could provide accurate prediction.

Key words: response surface methodology; «-amylase; enzyme; wheat gluten

B TS211.7 SCRRARIRAD: A WESS: 1002-6630(2011)24-0167-05

2011, Vol. 32, No. 24 167

BWCR R E R Ry . AN Em M E A, BT
HAEAARBWFEE . NHGEH . @ty &
AANELFW+AFEER. EHREEEEZNT,
W70 FERWIIF U, EABKEE NIRRT 24
;7o 1980 A A rky B B A 12 i, I
FEAEFERZ N 50 Jy -2, 2 e 48 IR & 5 Dol
BET TN B HAT, A BRI 5 B 8 R A
/NS BT R JEORE I ON KR K, AR e ) B O
1) T B i £3 LA IR, 3 R n sk AR K IR 3 AR S AR
K, FFAEMEKEZ, BHinTaEsm, J3—MH

Wk H 1. 2010-12-21

KA /N O 2 PR AT RN Tk B A ok n T
7L AT SRR AR

Mg T RE B — P A R AE £ by AL A5G 232 b
M HOR SR KB X B oK . H AT CAT A iy TR 6
ARIPEIKE A, KEERADIROIFRIE, HEAR
WA ZBA > B A ok E . ASER A a - JE8)
Wil S AT O3 Ak TR R AN ZEGE R, AR A ok S o BT
K, RGP DR a- R RRBEREEAT 4l
AT 2 20 R B e AR ek o GBI AR RS, DAY T
SR ot TS IR 7 e 3 SR RO (0 5 ik

FEGTH AL M2 L 4 15 H (210HGBZ0570); 2K K 2% A= 38 1 5 36 v 4l it H (101035938)
EF RN BPEL973—), %, EIFEd%, L, oy mov R & s L. E-mail: sunriseset@sina.com



168 2011, Vol. 32, No. 24

86iltl=

X TLEHA

P

11 MRS EGH

R NER (EAEE 11.73%) 2HE =M

AR s o - ERER(EE ) RN
BT BR AW, REMRE(RME) ST MREY TR

B AR, S, FKAMRE . 2
B (X ko rat) AT A
12 HFS5K&

HH-2 30 IR K VT S IE i RS A T
A+); TDL-40B S B0 Bhl Rig e s R
;s CM-23¥Hl RSk A R AR ; DZF-1B
HA A TLR N Bt R 2 A R A W), PHS-3B
M pH U RS R AER A R AR ; KDY-9810 1Y

IR EEMN  JbtmimiEyL AR A A .
13 ik

131 /NEEW AR I O vk

FRUHL 609 /N8y, T 1:10(g/mL) R AR (K TG K 2
Bk o0 A\ A5 1 30min HEAT 2 kG, MR 5 B T 1R I g 4R
LB E O, R BEREK OB VEIEL, 2 5K
A6 XUJEFE A 5 ~6h Ff CBE AR 2 05, ARG I
4°C UKFA AR A7 A
132 Aok

TERRRRI IR /N 228 3g, 4% — & 1 [ L (g/mL) Ik
AP IF R 10min, J] 0.1mol/L e M Ak il
W pHAER— & M, Wn—e &80 a- ki, 2R
Jo CAE I 3 A W, AE — 8 IR R PR — BRI,
5000r/min 5.0 10min, B4 & H IR EEY)SETE 1:10
) [ 9 L R SRR 24 5 10min,  JS 7RS¥ 55°C, pH6.0,
T 0.5% (1) a - JERYEEAN 0.2% A TR (IR AT 4 1F T ity it
40min, AR 45 5 85°C K 5min, 5000r/min .0
10min, 65°CHE% T4 5~6h, &L KFRE K R EAR
AL 0.002g K1k, & B BB
133 HEA MW e ATk

T8 549 3 145 ek 4 R Bl AR GB 5009.5— 2010 (£
a PR TN E ) WL EE I e b A, R
Frali B AR5

R T 1
BRIl 1% = %”*E 100
B T

134 W R ph e

W R R S, ffoE BT 1:15 KRR A7
pH fH . $RIUEFE . SN RN R AT 4 R 3 K
P m N RS, T ASEHVEH: MR 45~65°C;
TNEGEE 1% ~3%;: pH5.0~7.0; BEf#I R 2~4h, LI

S WA ook 28 B2 S ma NAE, K H Box-Behnken %11,
REKPFRILEL.

R1 WNEREERSKER
Table 1 Coded values and corresponding actual values of the
optimization parameters used in response surface analysis

K
ESES ity 7 5 I
mEIC X1 45 55 65
DN /% Xz 1 2
i /h Xs 2 3
pH Xa 5 6

135  Hdlm AL o0 by

FIFH Design-Expert 7.1.6 #4550 £ 4T 2 6 1Rl
AR RT3 B, A2 (Xa) ~ DB (X2) ~ FEHC R
(Xs) B pH B (Xa) X 253 e A 40 55 (Ra) 52 A 1) 4R 22 T [R5
G/

R1 = bo +é:1 biXi +é:1 biXii? + 21 ) :X:PHXin

Rt bo WA, bk WIREG bah K
TR, b AACH RS

2 HRESWH

21 RHFRRE
201 IR A ON 4l 1 R

W 1:20. pH6.0, a - 3K i s &2
2.0%, ¥LJ¥5rm%kEsE 40, 45, 50, 55. 60. 65°C,
PR A1 24 3h(20r/min) (W 454 T AT 1.3.2 T I #R1E, 45
Rl 1 PR,

76
e
é\’ 72 L F'(y,f" ‘ﬁ"”i_m“_i
= e ey
e
<% 64 -
60 1 1 1 ]
45 50 55 60 65
i EEIC

Bl BN A U B R

Fig.1 Effect of temperature on purity of wheat gluten
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