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Optimization of Soy Isoflavone Extraction Assisted with Ultrasonic
XU Mei-rong, LI Yu-fang, DONG Jiong, KOU Xiang-long

(Quality and Testing Standards Institute , Gansu Academy of Agricultural Sciences,Lanzhou 730070, Gansu, China)

Abstract: The objective of this study was to optimize the extraction conditions of soybean isoflavone, taking soybean as raw
material , using the methanol as extraction solvent and ultrasonic assisted extraction method. The extraction parameters was pre-
liminary determined through the single factor experiment. Then the 3 factors 3 levels of response surface analysis method was es-
tablished using Design-Expert 7 experimental design software,and got the response surface chart and contour map with the re-
sponse value of the total soybean isoflavones extraction efficiency. The result showed that the best extraction technology conditions

was at the ratio of material and solvent 1:50,with 85% methanol extract concentration and extracting for 45 min. On this condi-

tion extracting for 2 times, total soybean isoflavone extraction ratio could reach 0.308% .

Key words: Response surface method ; Soy isoflavone ; Ultrasonic assisted extraction

W A R 57 s B B A 22 M AR BROIRE , BR
F B HAGURARAE IO, i aT A e SR 19 A
A DA A4 AR S A e H AT E R 25
A ATL F AR B2 B o R S e R A R A
THEEN0.1% ~0.5% , i THALG HEEN,
2%t S AN DR IR BRI K S 9 R
S e BRI TSR I 2

M A 2 A A SRR R VR L, AT LA
R 5 725 A 004 A B IR 4 e B
], $ e TARRCR, WA 30, AL S R 2D 3R

W 87 1T 7 A 325 02 R FH 22 90 R A 7 4
PRAUGTHI T H R 2 75050 h R S 38R A A
LRV E 20 F: Wi |VE V5= S [ A Do sk il apvaT]
N R R BEA T 23 M, BIF5E PR 15 g oz 1 22 ] [R5
ST RIS R o AR S50 R FH R R T 3
X TRl ol I P P IO O e B ) T 2 R AT A, B
TE A R B A ) i AR R B AR S5

I RS TS

L1 %25
Waters2595 i R0 AH €035 1% ( 55 [H Waters ) ,

rfE B H8:2012-09-22

2487 4G % ( 22 [E] Waters ) , Waters-sunfire-C18
A4 (250 mm x4.6 mm,5.0 um) NS KQ2200E
FE P R U i (B L TR P A AR A PR D B
R RKIYIE 600 W) , Sartorius BS124S Hy 7 K- (i =
Sartorius ) ,
1.2 FE#R5IH

R CH A B2 B 52 Al BF 53 R
DU SR ), RS AF 5 A S 5 B A o
(K Sigma, 4l =99% ) , FEE( KA BUF) , L5
FHAK A Ak, HABR 24k 4 Hr i
1.3 KR 77iE
1.3.1 K2ffmag i f5 R SR AR AEpL
WyWEIE L 40 Hf, FRUX 0. 50 g B T 50 mL 22K
O 0 Y P I R P I i JBC— i IR ] A
AR BOBE 28— R R, B0 5 min, A SR 454 X
—ER FVEW, 1 0.45 pum JEJEE, 1 28 5 OB AR
ISP RS RIS . 3 WPAT LI BT
YE. $EBCR(E) T EIEWT
€xV 100

m

E(%) =

A, C O R R S B A i 0 4 SR R RO (g

F—AEBE R ARTH (1978-) 2 FETAN L, BEFE 7 10 AR it S e S AR B AR BT ST o E-mail : xxxchz@ qq. com,
BIEE A ET7(1964-) , 20, WL T, IR it 28 42 K it BN B R WS o E-mail : gs_lyf@ 163. com,,



13 PRI A KL S T P D Bh SR B A RO 5 103

mlL"") s VR IIA B EE R BOR AR (mL) s m Sk
AR ()

1.3.2 Mppw&ked DOl ERIS fRkE

SR AR RE, P A, € A ) 10 mL AR,
FE51,5 RO TZ 5 B R BRE A R B HERE IR AR L3R
L BT 3 R eI AL, 2l br it 26

® 1 AMAERHEIRE RS RE TR O3 #h 2k

Table 1

Solution injection volume and regression curve of five soy isoflavones standard sample

i vk B2

Concentration/ wg-ml. ™'

P it

Standard sample

HERE B

Injection volume/ pL

[ il 2

Regression curve

KIGF Daidzin 12.2 2.5 5
KIEZFIC Daidzein 9.8 2.5 5
YR AZEK Genistein 24.0 2.5 5
Ykl KF Genistin 25.1 2.5 5
#HEHFF Glycitin 21.6 2.5 5

10 15 20 Y =2E-05x +0.0578 ,R?* =0.9998
10 15 20 Y =1E-05x +0.4149 R =0. 9989
10 15 20 Y =0.001x +0. 865, R =0. 9994
10 15 20 Y = 1E-05x +0.8499 ,R* =0. 9999
10 15 20 Y =2E-05x +0. 0599, R? =0. 9987

He Y o5 5 Mok B R WA AR (mAU-s) sx iliRedt (ug) o

Y is the peak area of five soy isoflavones(mAU - s) ;x is the injection volume( pg).
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Table 2 Levels of each factor
éﬁ@ Xl XZ X3
Coding % Lt Material to liquid/g: mL PEHUHA] Extraction time/min F B U 76 B Methanol extract concentration/ %
-1 1:40 30 60
0 1:50 45 80
1 1:60 60 100
R3 MEEREARRER
Table 3 Scheme and experimental results of response surface design
SIS Number X4 X, X3 SEEG{E Experimental values(R;)/%
1 0 0 0 0.2881
2 -1 0 -1 0.1998
3 1 0 -1 0.1945
4 1 1 0 0.2274
5 0 1 1 0.2365
6 -1 0 1 0.2106
7 0 1 -1 0.1945
8 -1 1 0 0.2473
9 1 -1 0 0.2271
10 0 0 0 0.2657
11 0 0 0 0.2764
12 0 0 0 0.2881
13 0 0 0 0.2799
14 0 -1 -1 0.1696
15 0 -1 1 0.2278
16 1 0 1 0.2086
17 -1 -1 0 0.2343
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Table 4 Variance analysis of regression model

J5 2R =] 3 Rl Y3970 . P
Variance origin Degree of freedom Sum of squares Sum of mean
7 Model 9 0.020 2.172x10 73 13.14 0.0013
X, 1 1.479 x10~* 1.479 x10~* 30.89 0.3757
X, 1 2.750 x 10 ~* 2.750 x 10 ~* 1.66 0.2382
X3 1 1.956 x10 3 1.956 x 10 3 11.83 0.0108
XX, 1 4.032x107° 4.032 %1073 0.24 0. 6365
XX, 1 2.722 x10 ¢ 2.722 x10°° 0.016 0.9015
X, X, 1 6.561 x10 3 6.561 x10 3 0.40 0.5487
Xj 1 2.563 x10 73 2.563 x1073 15.50 0.0056
X3 1 1.847 x 103 1.847 x10°? 11.17 0.0124
X2 1 0.011 0.011 67.80 <0.0001
%2 Residuals 7 1.157 x10 73 1.653 x10~*
BRJSTR Missing items 3 8.093 x10~* 2.698 x10~* 3.10 0.1515
4l 7= Pure error 4 3.480 x 10 ~* 8.701 x10 73
S Total 16 0.021
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Fig.4 Response surface and contour plots showing the pairwise interactive effects
of three factors on extraction rate of five soy isoflavones
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