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Abstract

The optimal conditions of supercritical fluid extraction were obtained as follows, CO, flow rate of
8 L/h, static extraction time of 120 min, dynamic extraction time of 60 min, entrainer ethanol dosage of
3 mL/g defatted soybean residues, extraction temperature of 55°C and extraction pressure of 30 MPa, by
single factor test and four factors and three levels orthogonal design method. The kinetic model of
supercritical fluid extraction accurately described the distribution of isoflavone genistin in the extraction

bed was developed based on adsorption and desorption theory. The model parameter k, @ was determined

by BP neural network and trial and error method.
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Fig. 1  Effect of CO, flow rate on the yield of genistin
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Fig.2 Effect of static extraction time

on the yield of genistin
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Fig.3 Effect of dynamic extraction time

on the yield of genistin
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Tab.1 Factor and its level of orthogonal test

HE
7K )
¥ B AU LT el
A/mL-g ™! B/C C/MPa D
1 1.0 35 20
2 2.0 45 30
3 3.0 55 40

®2 HBRARRER

Tab.2 Scheme and result of orthogonal experiment

s | 5 c BERIAAT SR B

/g g’

! 1 1 1 1 446.9

2 1 2 2 2 686.3

3 1 3 3 3 504.8

4 2 1 2 3 653.8

5 2 2 3 1 620.7

6 2 3 1 2 595. 4

7 3 1 3 2 695.2

8 3 2 1 3 736. 6

9 3 3 2 1 794.5

ky 546.0 598.6 5929 620.7  T=5734.2

ky  563.3  681.2 7115  659.0

ky 7421 631.6  606.9  631.7

R 196.1 826 118.6 383
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g=— = =0.576 (6)

2.4.2  FAAHZNERHE u
ZHGE R CO, MRt i 8 L/h  ZE A H AR
H 5 em, THEAE U ) AH 21 I
8 x107°
Q 3600

u=—-———=
x0.05> x0.576

=0.002 m/s (7)
Se m

4



140 £ ok Bl

2.4.3 WA IRELRR D
2% Tan 45 HEFE G0 TD Al 16 9 10 2R Sy S Bk
D =0.085u""d " T

P r r

A d,— PR 12 ,0. 095 pm
p, ,——CO, W X] Lt %5 BE F0OR LU ZG B2, 75 45
VE4&1ETF (35 ~65°C, 15 ~45 MPa)
HIE AR 121 ~2.15 1 1.41 ~
3. 42"
RIS EIRE D M 0.78 x107° ~2.15 x
10 ™° m*/s,
2.4.4 FEHGHHEE p
PR (CO,/ T ) 1 % B T AR SR RS T

(8)

VAT R,
2.4.5 YR KRFIHEMBETHE

QERRHTE M I 5 CO, Hh i ¥ i 2y R 2%
AT 60 min f) A HOR s 8 i AR AT SR B, 5 9 K
IR LM R AT 25 PF T B MR BE L SR 25 1) — 4
(EVEATRHL, 45 R Nk 3 B o

R3 ERAEEBIKSR CO, HHBHRE
Tab.3 Solubility of genistin in CO,/ethanol mobile phase

- W EE EH PR
H#/mL /C /MPa /g - g !
1 100 35 20 3.44 1077
2 100 45 30 3.64 x1077
3 100 55 40 2.07 x1077
4 200 35 30 3.36 x10 77
5 200 45 40 2.47 x1077
6 200 55 20 4.88 x10 77
7 300 35 40 2.68 x1077
8 300 45 20 5.86 x10 77
9 300 55 30 4.34 x1077
10 100 45 40 2.69 x1077
11 200 55 30 3.43x1077
12 300 35 20 5.46 x10 77
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Fig.4 Extraction kinetic curves of genistin
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Tab.4 Correlation parameters of extraction

kinetic curves for genistin

AN CEIEY

ZEA WEED e

= /mL /C /MPa A & RAK
100 35 20 0.2912 83.3989 0.9948
200 35 30 0.6374 33.5743 0.9904
300 45 20 0.5339 30.2151 0.9976
150 40 35 0.3487 67.3133 0.9887
250 50 15 0.6016 33.6714 0.9906
300 55 30 0.7211 18.5897 0.9955

KT BP 2 o 2% kAT B AL i A RS A D AR B
TR E AU Sy K I ) e R i s el e —
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Tab.5 Fitted volume transfer coefficient (%, a)

by trial and error method

IS kya/ AARD/
ZEHE/mL EE/C K F/MPa 57! %
100 35 20 0.1989 9.5
200 35 30 0.1998 9.1
300 45 20 0.2007 8.7
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Fig.5 Concentration curves of solute in fixed

extraction bed at different time
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