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S AR ALV R EC ] : PR AR G 5. 1 mg, FH B F MR [ Bmim | BF, 4 % 10 mL, $257; BRI
WA TR 1. 00 mL B2 RO, e F AR Bmim ] BF, 225 % 5. 00 mL, B A il 45 A 55 2 Wil b v Vo
L, TSR O FE R 102 mg/L

FEICYI I JER AL Ry BEZEAR 1) IR .

1.2 XB¥/HE

1.2.1 S HEEASH R B AR RO & BUEREN 70% ) CEMAYIRE S o, fiHRE
T, A 15 mL B TR, B SRR o 6 BRI 2 SR, dRZhidk 8 h, S E S B RIS (5
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HREIE , EFEF IR O bt/ SR ST BE R IBE , ICEEAS R 4 o XEERAS I SRR A5 W, oAl o0 AT R 3
SEOMAFAGIN (NMR, MS) SR 5 4 Ak A 0t A7 %5 8 AR AE o ) s o ACA v 8 AT 59, 1m0 ) PG
PR 3] S5 v R B B
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Scheme 1  The structures of cajanone(A), 3-[4'-(1"-methoxy ) -propoxy ] -phenyl-5 ,7-dihydroxy-isoflavone ( B) and
biochanin A(C)

XF 3 AMEG AT T %E .

K ( Cajanone ) : # (47 W kM), HRESIMS m/e:423. 181 2[ M +1] " ( C,5H,, Oy H5{£423. 180 8) .
'"H NMR (400 MHz,CDCL,) ,8,:1.44(3H,s,Me) ,1.42(3H,s,Me) ,1.73(3H,s,Me) ,1. 71 (3H,s,Me) ,3. 21
(2H,d.J =7 Hz,H-1") 4.58(1H,dd,J = 10,5 Hz,H-3) ,4.47(1H,dd,J = 11,5 Hz,H=2) ,4.60(1H,dd,J =
11,10 Hz,H-2ax) ,5. 26(1H t-like m,H-2") ,5.62(1H,d,J =10 Hz,H-5") ,5.87(1H,s,H-8) ,6.47(1H,s H-
3'),6.58(1H,d,J =10 Hz,H4") ,6.82(1H,s,H-6") ,7.28,7. 00(1H each,br s,OH) ,12. 05(1H,s,C-5-OH) ;
RS SO R — 8, 2% R AR T RIS . HAE AN Scheme 1(A) FiR .

3-[47-(1"-F4a k) - N FE AR ] IR 385, 7- 8 L 5 W il (3-[ 47-(1"-methoxy ) -propoxy ] -phenyl-5, 7-
dihydroxy-isoflavone ) : # (A TG ETE#I A, 'H NMR (400 MHz, MeOD) ,5,,:8. 054 (1H,s,H-2) ,6. 21 (1H,d,
J=2.0Hz,H6),6.34(1H,d,J =2.4 Hz,H-8),6.84 (2H,dd,J =8.4 Hz,H2"),7.36 (2H,dd, J =
8.8 Hz,H-3'),5.33(1H,m,CH) ,3.47(3H,s,0CH,) ,2. 05(2H,m,CH,) ,0. 86 (3H,m,CH, ) , #TFiZfk
£ (I TR 1) 23T -5 SR AR 38 1 1 B B X R A A e i B 3-[47-(17-H L ) -
AR ] -PRIE-5,7- R B e B . H5 2000 Scheme 1(B) F7R o
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A 35 2% A(Biochanin A) ; ¥ (6 TG E PEK A, 76' H NMR (400 MHz, MeOD) ,8,,:8.05(1H,s,H-2),
6.22(1H,d,J=2.0 Hz,H-6) ,6.34(1H,d,J =2.0 Hz,H-8) ,6.84(2H,dd,J =8.8 Hz,H-2"),7.36(2H,
dd,J=8.4 Hz,H-3"),3.34 (3H,s, OCH, ) . ZAb& Y0 B B 5 U B b S &R A
(Biochanin A) JA—3"" | L S WP E AR E R A, HE5H 0 Scheme 1(C) FiR .

2.2 BFREmIERE

S R B UE i AR SN T K M WA [ Bmim ] P T TR KPR R AR, ik 1-T
FE-3-HIELRkmg R ([ Bmim | C1) F1 1-T FE-3-HH 3L mRm U S 2 45 ([ Bmim | BF, ) o SE7K PR B TR E £
PEAEE LR F B, i T [ Bmim ] Cl 251 JRAAR SR KM 58, 76 R AR o 43 B0 bk /0N, 38 18-V 2 B9 5 R
e BT AR 43 253 85 [ Bmim | BF, B§FI01A
2.3 WRUCRACHYIERE

TE 200 ~400 nm G 51100 5 A7 P VA TR A5 () B2 ) S5 0 P 2 A5 0 A b T T ) RO B, T [ 1
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Fig. 1 UV-Vis absorption spectra of the standard sample(A) and isoflavone(B) solutions

2.4 IRAEHZEELE

K B HE TS VR 431124 0.2.,0.3.0.4.0. 6 .0.9 Fi1 1.2 mL, &5 F 10 mL 255, I Z& 18K 7
e ZE 2], frill o 1 mL B3R [ Bmim | BF, 7818 K 2 10 mL A28 (5 XF IR, LA 270 nm A0 F i
WEOCHE Ay PRAZ i S R AR TR B AR TR W B BE p Sy EAS o, T e/ DS e OB 28 1A 20 A7, 745 [ )
JifE:A=0.0459p —0. 006051 (r=0.9941,n =6) . Z5L K, PRUEFS T E W ETE 2. 04 ~ 12,22 mg/L
TLHEN, OGRS C R R, 45 R IR 1,

®1 HMAEBRRRESREENXR

Table 1 Corelation between the concentration of standard solution and absorbance

Vol. of standard solution/mL 0.2 0.3 0.4 0.6 0.9 1.2
Conc. of standard solution/(mg-L ") 2.04 3.06 4.08 6.12 8.92 12.22
Absorbance A 0.100 0.142 0.176 0.250 0.416 0.566

2.5 FEMNESER BEEMERNRENELR
2.5.1 EHEMEE HRO.01 mL FEFIARMERA 1. 0 mL [ Bmim ] BF, B 7K E 10 mL 228+,
INZERR MR R 2B, 73 B 6 DA, T 270 nm AE-FA7 I O BE (PR B A PR 5 R L3R 2.
TR HWOERE RARXIFR i 22 RSD =2.73% , kB r i mE R 1T
K2 MAEMEEUIRER
Table 2 UV-Vis absorption values of the repetition tests

Sample No. 1 2 3 4 5 6
Absorbance A 0.163 0. 166 0.162 0.168 0.172 0.173
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2.5.2 MEEEE BER2 PR 1 SHEREIR, T 270 nm AbZELEIN E IR OGRE 6 T, BTl ot B fE K
K4 0.165.0. 163 .0. 162 0. 164 0. 163 F10. 160 . THH I IGE FARXIFRES 2 RSD = 1. 06% , F W% 5L
I PR S A e T R o

2.5.3 ARTMEE BER2 BHY L SEAER, T 270 nm 455175 0.5 1.2 4.6 A1 8 h I E H KOt
J&, B 56 B AE AR Yy 0. 164 0. 161 0. 160,0. 158 0. 155 F1 0. 151, 355 W% 5 B 1) AH X A 1 i 22
RSD =2.93% , RHIFE A AE 8 h AR E TE R AT
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W T R A TR, 0 A AT s A YL, ) 2 LA A TR [ s I 3
®3 MEEEKERSH
Table 3 The average recovery yield of the added index

Sample/ pg Added/ pg Found/ pg Recovery/ % Average recovery/ % RSD/ %
10.12 4.59 15.22 103.47 99.94 3.66
8.56 6.08 14.67 100.20
9.10 9.12 17.52 96. 16

PSRN I CRE LI RE FEAE L BHIE T 57 B 35 4 X 0. 01 mL A 3h i WA 0. 5 mL [ Bmim ] BF,
B TWACE S mL RO, AR ROK MR R 2R, 3 A R T AR TR A A B X IR, T
270 nm{EPATINE HIBOLRE o ME S5 RN 4 P
F4 ZEREPREMIENNE

Table 4 The contents of isoflavone in the ethanol extract

Sample Absorbance Average p(Isoflavone) /(mg-L~")
1 0.249 0.230 4.95
2 0.235
3 0.206

2.7 BFRMEOUELIE
B E TR B & 5 B TR 18 43 [ Bmim | BF, 3 He 28 BRI, [RIUACHS 20 B8 7 AR 40 i ( 4 B A%
RN IR 97 % LA L) |, IBISCRE 3K 76. 7 %o o Vi B B AR 282 TR PR AL B S ] LR IR ZEFE 0L

P AEARER R
3 4 e

A 1-T 2-3- F S m s U SR 2 ( [ Bmim | BE, ) & 5304 SRIBGRI , A FHAT R0 03 57 B0 A 7K S
TR BE EE R AR, R A R 2R R s 1R 5 9 7 1) B B A BRI AL 2 B BRI, 27800
BEPEIG SR T B T IR R S o3 8 R PP A S SR AR BRI, o I E A EEEAR 1 70% LA
b Bt AT Bmim | BF, B3R5 B A B0, e 7y B A1 5 3 A5 R AL B )
A EL ( Cajanone ) (3-[4'-(1"-F1 52 ) - N L5 |- AR 25, 7- 0 2 57t B AT XS 528 3% A (Biochanin
A) o ENRERMEY R o # A 2], b 3-[47-(17-H 0 - AL AR ] IR AR5, 7- R 5 i
2 — B SR BB A ) o 20 AR ARSI A e S 1 AR REAE v S B I 5 e I e T i
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Extraction and Separation of Isoflavonoids from
Rhynchosia volubilis Lour Using Ionic Liquid

GUO Yanyan, YIN Weiping”, LIU Pu, HU Ya, YAN Mengjie, SUN Xiangqgian
(School of Chemical Engineering and Pharmaceutics ,Henan University of
Science & Technology , Luoyang 471003 )

Abstract The ionic liquids have been known as “green” or “environmentally friendly” solvents and show
potentials to replace traditional solvents. A new approach was set up for the extraction and separation of
isoflavonoids from the Rhynchosia volubilis Lour using the 1-butyl-3-methyl tetrafluoroborate ( [ Bmim | BF, )
ionic liquid. Three isoflavonoids were obtained from the 70% alcohol extract of Rhynchosia volubilis. Based on
the spectra analysis, their structures have been confirmed to be cajanone, 3-[ 4'-(1"-methoxy ) -propoxy ] -
phenyl-5 ,7-dihydroxy-isoflavone and Biochanin A, in which the 3-[ 4’-( 1”-methoxy ) -propoxy ] -phenyl-5,7-
dihydroxy-isoflavone is a novel compound. The result had shown that the [ Bmim ] BF, could extract isoflavones
effectively and selectively. A protocol for determining the content of each component in the isoflavonoid was
established. The overall pharmacognosical content of isoflavone was 0. 73% using cajanone as the standard and
its maximum absorption (270 nm) as the determination wavelength. The average recovery rate and relative
standard deviation was 99. 94% and 3. 66% , respectively. The recycling rate of the ionic liquid was 76. 7% .
Keywords Rhynchosia volubilis Lour, ionic liquid, extraction and isolation, isoflavonoids compound , content

determination



