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Abstract ; Chickpea protein was extracted from Kabuli chickpea seed powder produced in Yunnan by using alkali soluble and

acid sinking method.The extracting conditions were optimized by single—factor experiment and response surface methodology.

Protein putity was examined by using Semi—micro Kjeldahl Method in extracted chickpea protein powder. Results showed the

optimum conditions were as follows : the ratio of water to material was 12: 1 ml/g, alkali—soluble pH was 10, alkali— soluble

time was 120 min and under these optimized conditions, the yield of chickpea protein reached 12.66% .Furthermore , the protein

purity in chickpea extracted protein powder was 77.82% , better than the known methods, which indicated that the higher purity

of the extracted chickpea protein powder could be obtained by the optimized methods in this study.
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IRAHFEECEE " B R T v S T AR B 1 — Feb
BRI AR 5T A 55 L S (Tsoelectric point, pl) %
fig B/ NI TR B, 7 pH B B S AR 1, SRS T Y
pH % pl [ SR UTIE" . ik EAERIER R 5T
Pl A ARG B A A 2 i A L
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BB 4 SR A SR AT TSR .
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J& R R B B0 A8 Th AT B0, 7F 6000 r/min
PSR BS.0 15 min, B0 5858 B W WOifE] 1A
— LRI T, SR )5 0.5 mol/L HCI W P75 I
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ARPTTEY B 2= B S A B0 W 2 1 R 4
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PR DR 3 SIS, LA 3BT 45 R 28 X6 i W AR AR 3R 11
SEIH o
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RHECAS 4> S O 8: 1,100 1 12: 1 14+ 1 fll
16: 1 mL/ gd& B 5T o

LIS pH BRI ZZ BT, ZEBOBEEE 120 1 mL/ g, B
W 40 °C, )R] 30 min, FR YT pH4.9 1Y) 451
T 08 pH BSR4 5 A 8.0 .8.5 9.0 9.5 .10.0 .10.5
Fi111.0 $EEUEE AR o

VARSIl Sy B PR B2 BE, ok L 120 1 ml/g,
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JT o
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Table 1 ~ Variables and levels for Box—Behnken design
= il K
-1 0 1
A ik pH 9 10 11
B iR E (m/g) 10: 1 12:1 14:1
C HE I A] (min) 60 90 120

127  THEAZ AR R UL &L B
JEAS R LR AR

AT (% ) = $E B LB 5 09 T/
g 283 4 BT 5 < 100

JHE W M 4l B I A2 44 BRIl AR GB5009.5 -
2016 4, SRHYLCAE S IEA T, 0o i 8
SIS B R E:6.25, HE AU .

i (%) (THR) =[(V, =V,) x (N x0.0140 x
K x100) /[ W x (100-=X) x 100 ]
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Fig.1 ~ Absorbency with pH change curves
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Fig.3  Alkali soluble pH value on yield of Chickpea protein
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Fig.5 Alkali soluble time on yield of Chickpea protein
2.3 MEERXELER
2301 [NEAEAY T K e MR AG B AR R AR R
X545 5, i Design—Expert 8.0.6 Trial St #ri44:
BETH B U7 S8 S G R LK 20 DAE W LR AR
RO WA AL, LAk pH (A) CBOBEEL (B) (B8l i 7]
(C)hAEZER, @ = FE =K A0 H A 35
T, AR 17 4R88 % .

X% 2 e 45 R AT Z o0 M A LE , 15 18 W
HBAE X pH(A) JBCEHEE (B) Al $E B [H] (C)
M R Z2 = BBy

Y = - 49.32175 + 12.57250A + 1.08912B -
0.14126C + 0.24875AB +9.91667 x 10> AC + 3.33333
x 10 *BC-0.83600A" —0.15087B* +2.46111 x10*C’

M 3 BT, LU F 504 5 Sy i {455
p <0.0001 , B iZ% — R Jr FEBL AN 35 0 [R] 2R 41
Ui p =0.0611 >0.05, LU TUR 2, UL i Jr i 5
SEBR G T AR IEH DR 22 B v LE /0wl im0 Oy
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Table 2 Experimental design and results

for response surface experiment

I A B C Y HARF(% )
1 -1 -1 0 11.90
2 1 -1 0 1031
3 -1 1 0 10.94
4 1 1 0 11.34
5 -1 0 -1 12.35
6 1 0 -1 11.27
7 -1 0 1 12.03
8 1 0 1 12.14
9 0 -1 -1 12.04
10 0 1 -1 11.85
11 0 -1 1 12.47
12 0 1 1 12.36
13 0 0 0 12.53
14 0 0 0 12.50
15 0 0 0 12.56
16 0 0 0 12.60
17 0 0 0 12.62

RS2 B B S 55 0 SE B 25 SRR AT A . O R
HOPRAE BB R = 0.9927 , R IAAT 99.27 % 1y % ds vl
W R AR, ARSLERY CV {EN 0.72% , Ui AH H & (5
PR AR T R A 4 A s 2 e B S R R L, T
JH MRS TR 43 7 e 107 AR A A8 A0 L i 2 4 R LE
H,A . C.AB AC A’ B* C* XJ BN O & B8R0
st W3 (p <0.01) , B BC XM & 4 H Fi 5 R
BRI AN 35 (p > 0.05) o S AR (1 BA5- 3R 19 FE R A
FEIRK S A > C > B, BIH% pH > 5% BT E] > W
Ko

232 WA HR TS AT & 6a B, BE A BT A A
90 min A, FEEBRE pH BT, MBI L R, 2B A
JRAS RIS (B AR S WOk LT, 8 R A SR A

3 AR KT 22000

Table 3 Analysis of variance of regression model

5 5 R R PRl HHE Y7 F1{H Pr>F P
TR 7.01 9 0.78 105.15 <0.0001 s
A 0.58 1 0.58 78.73 <0.0001 <
B 6.613E-003 1 6.613E-003 0.89 0.3726
C 0.28 1 0.28 37.46 0.0005 i
AB 0.99 1 0.99 133.65 <0.0001 <
AC 0.35 1 0.35 47.79 0.0002 e o
BC 1.600E-003 1 1.600E-003 0.22 0.6562
A? 2.94 1 2.94 397.24 <0.0001 e o
B2 1.53 1 1.53 207.01 <0.0001 s
c? 0.21 1 0.21 27.89 0.0011 <
W 0.052 7 7.408 E-003
He 45 0.042 3 0.014 5.81 0.0611
Gl 9.680E-003 4 2.420E-003
Jevl] 7.06 16

TE: * FRZFRE(p<0.05) 5+ KREFMEE (p<0.01) . £S5 [,

170 2018 F17H



@ésﬁ%«f«il

B (%)

A BHEE(%)

Vol.39,No.17,2018

-0.50 0.00
ABfpH

-0.50 0.00 . 1.00
A:fifipH

b (R p HAAG 7 (1]

Pl 6 PE 2R R E AR P v 7 T A0 A5 e £k

Fig.6 Response surface and contour plots showing the effects of threeprocess parameters on the extraction rate of chickpea protein
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12.97% o AT EUESIZ Y BF, Ay O {5 52 B P 46 5 Bl 4%
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TR R 45 0 X e R W S AT e A 1 R R B
Rttt SAR kS22 R H B . At 44
PR LA pH 435128 12.00: 1 mL/g 5 10.00, #H
BTZZIrET 17.70: 1 ml/g 5 11.00 B 2 FEAIG
AL A S A4 i ) B 5 TR 5 RNz 1) 18] 53- 53] A 40 °C
55120.00 min, W B ZF & FTSH LT 20 C 5
88.40 min, ATLL, AW 5% = % J&] R U8 45 19 Fe AR PR 1k
BEF v R AT L S T T = O B R
IS, [R) A v R T R AR B Y AR S AR T B
FrfE, MRE T 2R R vh AL AR S Rk S UE 4l B,
BEER R AR RS R PO all)E S5 AAWEE b Ak ik

HEATERAR , SR a3 5 s .

R 5 FroR AUNE A B R F/ , AL %
(12.66% =+ 0.14% ) FA% F = % ) 1 (14.64% =
0.30% ) , &5+ .35 (p =0.003 <0.01) o {HIE M 1%
BN IR 41K R, S AR T R B == e - A HL
JREWE TR IR SR (77.82% +0.53% ) & TS
Ty R 0 AR 1 BT 2 B (69.86% + 1.57% ) , 25
3 (p =0.007 <0.01)

A DA 45215 8 T U 44 A 38 16 7 9 A B
5, R 0 P b 1) R W A O A L SO AN AR, 3 AT
AEI 358 6 0 W T 0 SR YA ), JRE] T D 45 A g
Sl [ T 5 B0 T W 5T, T AR UF oY B DOR IR T =
T SCLLM, P 48 ' I 45 A= 4 25 AR I AN [ m) R
SO W SOk B TR 2SR 0 A T e 28 1 A T
O i T 1 O A L S A R SR FH A 2 R LS o
|, HARRIAR T =% 071k BRI EAA 28 M E O
JRALEER W E S TS RSN E A s, R
RSSOy, BT BRUT pH B, A7k R
4.9, 2% )51k R 4.3 . TERRULE R rh AN TT ke St 25 5 |
AN BER AT . AR R UL pH 81 i I 1 i v
FIAZRE I EANE o 174125 T FH 04 B AR B pH %58
%, G 10, M=% ik h it H s pH 3558 T
11, i@y pH SRR 5 8 A B AE M. X Al B8
SR T AR VA A P BTA S5 W TR AL T R B R Al R A

*S EAFRBRGEARAE LR

Table 5 Comparison of yield and purity of protein powder in different optimization parameters

Ak Bk Pr>F BEE
EHRER(%) 12.66 +0.14 14.64 +0.30 0.003 .
ERAEE (%) 77.82 +0.53 69.86 +1.57 0.007 ok
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T RS 1 AR A AR R, BA TR TR LS EOP
% pH | B B TR] X RS 1 AR (A5 R A M I 3 5 T
(p <0.01) , 4% K 2 52 M) 3= YRITF S iiigs pH > Bl i)
[a] > WAL, S8BT X 0kig IR Uik S5 4 0 Ak, i
T BefET 2R 40 C 44T HoREb12: 1 mL/g 6§
% pHIO | B 7% B [A] 120 min, I B 88 15 38 7] 3K
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SR H = R AR B s S p ) R B, AT LA F
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