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Extraction of soy isoflavone by ethanol/K,HPO, aqueous two-phase system

FAN Rui-qing, LI Xiao-xuan”
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The ethanol/K, HPO, aqueous two-phase system is used to extract soy isoflavone from crude solid. On the
basis of four factors and four levels orthogonal test, the effects of mass fraction of ethanol, mass fraction of K,HPO,,
temperature and extracting time on the distribution coefficient and extraction yield of soy isoflavone are studied. The
factors that influence the yield of soybean isoflavones are:extracting time > mass fraction of K,HPO, > mass fraction of
ethanol > temperature. The optimal condition is obtained as follows: ethanol/K,HPO, aqueous two-phase system (25%

and 25% of ethanol and K, HPO, ,respectively) and extracting at 20°C for 30 min. The soy isoflavone is almost assigned
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in the top phase. And the extraction yield of soy isoflavone in the top phase can reach 97. 0% .

Key words: aqueous two-phase system; ethanol; K,HPO, ; soy isoflavone; extraction

RG5EBEEA G BR A 2R LTI fE, &
NIt BB DIAR OC o iR o 5 0 1 2 B
7 ik EBAT R AR i (KPR E MBS |
TP B A Ik B A AR Ok R ALAR IR B 1B |
R SR R AL IO o TR IR AR 125 | B0 1 S B 1At
AT LG T IR AR R AR, K
T 0 e S I MAC AR FSEAR i £ 55 ) AL

RUKARZEI(ATPE ) 2 49 7 B AS AT 1Y
KRR IE) 43 TiC R A0 22 SR A T AR U O L B
A ZRAEIAN, JCA HL IR B 1 TR A RS B
T AAE =S o ARGERIBURAR IR RIS I 2
N2 MEEY SRS YRR T RBETE K
B, 5N EE | SIS L5 JOHLER FIoK DU 4 He Al
VR B, AT LA UBUK AR IR R 3RS T
G UK HHAE BB S A fid 3 A1 AN 5 [ WA Feg e
B, A AT AR . 2B R /K, HPO, {4
FO B S T AR T SR 4 B 1 SR ) R
CBERER AT AR R R, A T 0 BAS , BB AU

1 FEMHESHH

L1 {425

SrEEEET UVmini —1240 5 7387 K-, 445 -
FERIZ A0 (R ) AR A A I R A 24
B HLCAE 1  Fi L) 5 r AR IE IR K 4, B AR A
LI A FRA R
L2 ##

JOKZ B, AR; K, HPO, -3H,0, s fr i, [ 254
P2 3R A R ) AR ™ 5 R L S B, o ik
99% , Zhengzhou Lion Biological Technology Co. ,
Lt , A2 7 5 ML R S e BB, KR 7 1 A= I BHECA
BRA R

2 KBHH

2.1 1HEZH
R kST 22 i ECOH/K,HPO, UK HIHH
K, FREUT R4y B0k 38% 1) K,HPO, ¥ 20 ¢ F

75 A A 2014 - 07 - 18
EEWB L m R R R i TREYE B H

PEE BT JEETK (1991 - ), , ABHE  fanruiqing001 @ foxmail. com; ZEBEHE (1970 - ), 2o, Wi, W #0452, 27 181 9 KAR = Wy b KB

FIRLESFI lixx_jn@ qq. com,,



- 100 - A, AL T

KRG R, LR 50h 50% () 2 B 1 2 L Ik
DR G BRI, i SR IE AR SRR vV,
1 mL KRS TR A5 TR PR U 3, A 820 o 2 1t
VTR VR, R IR R TF VR BV e B
KR LA K, HPO, [ iR o FRPER, RIAS
F| EtOH/K, HPO, {4 %K AHAHE
2.2 EXRKWZITRETHARNE

K IE SIS0 7 i e B UK AR 22 2% 4845 A
R ZERUBCR R . IEWTHnZR 1 iR,

®1 EXRB L, (4°)BEKAER

S
KF o [Alopen/  [Blokgue,”  [CI4EE [ D142
% % i i)/ h R/ C
1 15 15 0.5 20
2 20 20 1.0 35
3 25 25 1.5 45
4 30 30 2.0 55

i BEOE A BT L HDBUK A A &, R AL T30
JE b N K HPO, (1 5T 6 40 85, AR 4 AH 1B 32 |
FHIZ R BB i A R R B R
TIIL R
2.3 HBHE

FRAE SR MBC I BUK AR R, 437 A 10 mg K
7 S BT [ AR e R O S8 18 T ) B BB R B ) s
TR, 4rEs bR, IR I E B AR R
IR G S B . THEEAH L R ArBE R4k KRR
O B AE AR ZEBURCR Y% .

R = Vi/Vb (1)
K = Ct/Ch (2)
Y% = Ct- Vi/M (3)

EIBEIH

Ry AR AR R OR K2 S BT R BE s MR In A )
AR TR LA v O S BT ) T
2.4 REMNEFRE

Ph 50% <& P fif K 5 5 B (99% ) i il
200 pg/mL AIFRIER I, B 1. 0 mL FRfEE W, &
BFKER R 10 mL, R SAMHOGETHE 200 ~
400 nm {542 B, 6 i KIRIE 260 nm
A R K S5 o e A 2 B R
o S BT BT R S RO EE i ekt 2k

FEROK AR B J5 1 R A BT mL, 7 B 5
—7E PAEEL, 7 260 nm T 7 W SGAE, AR 4 s o it
LA B P AWE
2.5 IGERIE

HR A 1T AT 0 45 SR B 535 1) L A5 XA b
NIRRT B rooed I A o < [ 1 7 3 S A
SR FH— 8 o1 0 B O BV W HL AR IR UK B R 3
i, I 55 WK A AL B T LK

3 #R5WR

3.1 X/KkBHEE

R R I S - R R A | PR R N
K,HPO, FI EtOH ) iz & 73 £, Fr/EAH I 18 1
o W F I AR X, T O AR X BUK A AR
HUR 22 A ZBIE AR DX 36 55, T 1 Mg

50
a5t
a0+ T

® 35}

=30t

=25t 1

& 201

315t
101 B
5.
0

5 10 15 20 25 30 35 40
o(K,HPO,)/%
K 1 EtOH/K,HPO, W 7 48 A

R, Ve Vb 5330 EARAN R A B ARR; G Ch 73 5]

(3% 98 T)

[13] Churikov A V, Gamayunova I M, Zapsis K V, et al. Influence of
temperature and alkalinity on the hydrolysis rate of borohydride i-
ons in aqueous solution[ J]. International Journal of Hydrogen En-
ergy,2012,37(1) :335 - 344.

[14] Martelli P, Caputo R, Remhof A, et al. Stability and decomposition
of NaBH, [ J]. The Journal of Physical Chemistry C,2010, 114
(15) :7173 =7177.

[15] Banus M D, Bragdon R W. Method for preparing borohydrides of al-
kali metals;US,2720444[ P].1955 =10 - 11.

[16 ] Societe des usines chimiques Rohne-Poulenc. Improvements in or
relating to the production of potassium borohydride ; GB, 717451
[P].1954 —10 -27.

[17] Churikov A V,Zapsis K V,Ivansichev A Vet al. Temperature-in-
duced transformation of the phase diagrams of ternary systems
NaBH, + NaOH + H,0 and KBH, + KOH + HZO[JJ . Journal of
Chemical and Engineering Data,2011,56:2543 —2552.

[18] Sljuki¢ B,Santos D M F,Sequeira C A C et al. Analytical monito-
ring of sodium borohydride[ J ]. Analytical Methods,2013,5(4) :
829 -839.

(197 [ Al A Ak % Tl Bk & 45 HG/T 3584—2011 ] & 1k 4
[ST. Jbat b2 Toll ekt , 2012,

[20] A A2 Tk Br4x. HG/T 3585—2009 Tk i 0 1k 44
[S]. dbmt:fb2= Tolk iy st ,2010.

[21] Brown J B, Svensson M. The Stability of Potassium borohydride in
alkaline solutions[ J]. Journal of the American Chemical Society,

1957,79(15) .4241 —4242. W



2015 F 1 8

3.2 JKMBEREN L THEARS W
VAL 1 ez i) M sSOXT Rz i BOK R 4 22 R 431, H:
AR T SR, T AR B iR, RH
%2 EtOH/K,HPO, M 7k#g_t THELHERK %

. M M T T B B
(K,HPO,) (EtOH) (K,HPO,) (EtOH) (K,HPO,) (EtOH)
1 15 15 15.0 15.0 —@ —@
2 20 15 7.1 26.2 29.2 7.0
3 25 15 2.3 31.6 36.0 7.0
4 30 15 0.5 48.3 40.2 3.5
5 15 20 7.8 26.3 29.8 7.0
6 20 20 2.8 38.6 34.0 4.8
7 25 20 1.0 46.5 40.0 3.5
8 30 20 0.2 61.5 42.7 2.3
9 15 25 3.3 38.1 33.3 4.5
10 20 25 1.1 48.0 37.4 3.8
11 25 25 0.3 55.4 43.7 2.0
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16 30 30 0.0 85.3 46.0 0.5
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