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Optimization of Alkaline Extraction and Acid Precipitation for the Extraction of Okra Seed Protein
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Abstract: The extraction process for okra seed protein by alkaline extraction and acid precipitation method was optimized.
Four process conditions including solid/solvent ratio, extraction time and temperature and solvent pH were investigated for
their effect on the extraction efficiency of okra seed protein and optimized using an Ly(3") orthogonal array design. Results

showed that the optimal extraction conditions were solid/solvent ratio of 1:30 (g/mL), extraction time of 60 min, extraction
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temperature of 50 ‘C, and extraction pH of 9.0. Under these conditions, the yield of okra seed protein was 72.3%.
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Table1 Factors and levels for orthogonal array design
K ARRE G (g/mL)  BIEEUNE)/min - CHEEGEE/C D pH
1 1:20 50 40 8.0
2 1:30 60 50 9.0
3 1:40 70 60 10.0
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Fig.1  Effect of solid/solvent ratio on the yield of okra seed protein
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Fig.2  Effect of extraction time on the yield of okra seed protein
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Fig.3  Effect of extraction temperature on the yield of okra seed protein
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Fig4  Effect of solvent pH on the yield of okra seed protein
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Table2 Ly(3% orthogonal array design and results
RBE 4 3 c b R PR %
I 11 I CFE

1 1 1 1 1 5393 5671 56.04 5556
2 1 2 2 2 7131 73.15 7034 71.60
3 1 3 3 3 60.33 5998 63.77 61.36
4 2 1 2 3 65.05 68.40 7046 67.97
5 2 2 3 1 65.25 6371 61.60 63.52
6 2 3 1 2 61.21 61.78 63.16 62.05
7 3 1 3 2 5898 6132 60.01 60.04
8 3 2 1 3 58.54 61.75 59.98 60.09
9 3 3 2 1 50.12 5324 52.64 52.00
k, 62.84 61.19 59.23 57.02
k, 64.51 65.07 63.85 64.56
ks 57.37 5847 61.64 63.14
R 7.14  6.60 4.62 754

RIS A, B, C, D,

K3 TERH
Table3  Analysis of variance for the experimental results of orthogonal
array design
SES HiE  BEHEFIIM R FlE PIH
A 2 249.15 124.57 41.45 0.0001
B 2 197.89 98.95 32.92 0.0001
C 2 96.27 48.13 16.02 0.0001
D 2 289.74 144.87 48.20 0.0001
PRI 18 54.10 3.01

R ZERE A BTl 0, & B =X s KR i B
& IO B 5 W RN P IR D >A>B>C, RlpH
B > R b > SE B0 [A] > SR HUR B2, mAE L ZHG N
A,B,C,D,. M TZ LZFMAENEEL R RS, W
TEREIH AT IR S, 49 tH B AR SN 8 AR IR 35
72.3%. HIFR3ITTZHT Al AN, % DN 20 s Ak S d 1 4
IR AEWEE LW, B, B E AR AR
1 NA4,B8,C,D,, RUENE EE1:30(g/mL) HEE 18] 60min
FEEURES0C. pHI.0.

3 5 #
K H BB IR TVA SR U AR 26 ¥ B 1, pHAE W B2

MR R, OV RRRLE 5 SO ], T4 X
IR IR s Bl B AR 6T B IR T 2R



26 2013, Vol.34, No.20

—

B5oiil =

XTEEA

BHE L 1:30(g/mL) FEIXES (B 60min, FRIUE 50T
pH9.0, $REUKTIET2.3% . A S2U 45 5] AR A $2 BY
WHKEEARMESE, HEFMERE R B IRA
Fio WAL, BB T 2 WESEY R AR EG, R
T J& S0 50 N6 SRR 2% 2 1 1 i dk T2 TR

2%

[1]  #ERX, POE FHREEM IR R AT RFIR ] &R
5IF%, 2007, 28(5): 180-182.

21 VranaE, M HEFE SR, & ST EE SR G R G . )
AR, 2010, 37(11): 102-103.

[3]  BEBIAR, BREELE, M, S SRR IR DI e 5 i d]. & ah R
2%, 2007, 28(10): 451-455.

[4] AR, 25088, gkt BT R B FR U E [J]. E IR,
2012, 34(2): 191-192.

[5]  BRST, SRR R E AN 7R A B Ih A8 KT R R[], &8 Tk
B, 2004, 25(9): 137-140.

[6]  FIRF, W, 2274, WML/ B E A T2
FLLI]. BT\ —4 B K54, 2008, 20(6): 71-72.

(71 w2, ZAEIE. ERRRYUAIRIGEEZ E AN L 2. HE 6
EHL, 2010, 9(31): 32-33.

[81  #fliag, Wik, 234, TARERTIESIBCEAE /> SR A L2 R
A7, 2008, 37(4): 12-13.

91 BhR, fkdRE, gkl S BERRRUUEFERUS & (A R I 7]

PACE S RHE, 2011, 27(6): 12-13.

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

JEITROR, AL, XA, A RN AT A LA R L 2 ).
iRl 2012, 33(8): 66-70.

BT L B ENE A B BT AR I 2T AR, 2013,
34(16): 134-138.

TN, BN, £ TR, 4 B EAREARIT 2. £ FE, 2011,
32(18): 19-23.

TR, HEARE, TFE, . N AR AR R R 2T ).
T g, 2011, 36(3): 33-37.

AL, AR B A A AR B S A A i L E ). AR
REF=, 2008(1): 6-8; 90.

BIESh, £F50, WitE, & % DEs il gy ikl e R G b
PR & R I]. I AR, 2012, 51(20): 21-22.

WRZRHE, kA0, TR/ 5, A5 KBTI 2R 1 (4R H L 2 AR PR
FEU1. A E I, 2003, 28(2): 46-50.

JEBRAIL M J, WHEELER A R. Digital microfluidic method for pro-
tein extraction by precipitation[J]. Analytical Chemistry, 2009, 81(1):
330-335.

BERNARDI R, NEGRI A, RONCHI S, et al. Isolation of the epithio-
specifier protein from oil-rape (Brassica napus ssp. oleifera) seed and
its characterization[J]. FEBS Letters, 2000, 467(2/3): 296-298.
/e, XY, BRERR, &, f 7 T i B SR BT Z A
AR, 2008, 29(12): 336-338.

B, HWE. M BEEAR T2 a]. AR SR,
2007, 23(1): 57-59.

NG, ZkE3g, Fhenh, 5. RS A RIREL L 2 PRI pHAE i 14
SRRLRI A HT O], F T2 B A, 2010, 31(6): 37-41.

RS, Bikd, EI0R, & KRR E A IRICT Z AL
BEELE, 2012, 33(22): 95-98.



