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Determination of Isoflavone Content in Soybean by Reverse Phase High Per-
formance Liquid Chromatography
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Abstract : Isoflavone is a group of special biofunctional substance. In this paper,a method determining isoflavone including
Daidzin, Glycitin and Genistin by Reverse Phase High Performance Liquid Chromatography ( RP- HPLC) was investigated
and erected. Meanwhile , the isoflavone determination method was analysed as well as evaluated wholly and systematically by
statistical technique. The results showed that the linear range of Daidzin, Glycitin and Genistin was 1.25 —=20.Opg - mL ™",
0.625 - 10.0pg - mL"and 1.25 =20.Opg - mL ™", respectively; the recovery range was 97. 1% —99.5% ;the relative de-
viation of repeatable test was below 5% ;the relative standard deviation of Daidzin, Glycitin and Genistin among different
labs was 1. 15% -3.42% ,2.44% -4.84% and 1.43% -3.06% , respectively. It showed from the above analysis that
this method possessed good linearity, good quality of accuracy,precision,repeatability in one lab and reproducibility among
labs. Therefore , this method was proved to be suitable for erecting and implementing a national agricultural standard.
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PRl : 28 5 ( Daidzin) (B4R H ( Genistin)
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Table 1  The schedule of step rinsing program

Bt Pt i) ke WA FZhAH B
Step Time/min Velocity/mL ~ Phase A/%  Phase B/%

1 0 0.8 5.0 95.0

2 13.0 0.8 5.0 95.0

3 17.0 0.8 40.0 60.0

4 30.0 0.8 40.0 60.0

5 31.0 0.8 95.0 5.0

6 36.0 0.8 95.0 5.0

7 37.0 0.8 5.0 95.0

8 40.0 0.8 5.0 95.0

1.5 @il RilEeE
FBRREFFRIAE S 24 T, B 50 g M0 & TFE
mn BE ORI, AR L 0.5 mm FLARKE LI
PRBUARE 2.0 ~2.5 g(F5#1 2 0. 0001 g) , BT

250 mL HZE =, A 80% H B i 40 mL,
S B ZE ARG D B K = A T (65 +
2) CHYEIRK IR G A, 76 (180 £10) r - min ™' /iy
PR FIREE 2 h,

OB = fmpcE 22, A 2 mol - L™ &4
TRENE T 3 mL, 55 SO S, AR FPROm 0 & |, &8 F
FERARZ 4% L, IR FREE 10 min 5, BCF =AM,
A1 mL vk 2R 3 78 401 51, 5 4 3Bl % A 50
mL Z5 T, FH 80% H BRI A B B 20 . 1L 0E,
2.5 mL EWCE T 10 mL K88, A 4 mL
K HH EER B B 2 B8, B0 R T A
s BRI o
1.6 FRAERBHE H

PRUAEN R BC ] : FREL S mg ¥ F 17 .5 mg 4
BERTT 5 mg B T EE T, R0 2 0. 01 mg, 43 &
F 50 mL ZF I, W EEA R R LI

TR B s VA VAR T 81 < 2 0 R BB I 8 A v V5 T
1 mL# F[F]—~ 100 mL 25534, A 50% ) H
PS5 Y R 2 2

v TR Y - o AT, K R A v A VR
50% FP B O R B0 8 R 32 M b o TRV, 223
PRk .
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2.1 trERMIKEEER
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R GAT O TR AU IR B L S B,
ARUE T 28 S o0 BT I HERRA B o B A o o e T
Mo Eig R ULE 1 FIE 2, MBrAFE S g E
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Fig.1 The chromatogram of isoflavone mixing standards
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Fig.2 The chromatogram of isoflavone components in soy sample
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Table 2 The relative results of standard curve

AHIEFREL
W4y ]9 75 LN i
Correlative
Component  Regression equation  Linear range
coefficient
AT Y=1.044x107°x  1.25-20.0
0.9999
Daidzin —-0.5407 pg s ml !
WHHHEN  V=9.586x107°X 0.625-10.0
. 0.9999
Glycitin -0.1939 pg e ml !
ekl AT Y=5.561 x107°x  1.25-20.0
0.9996
Genistin +0.2783 pg +mL~!

2.3 EBHEEM

SRS I [l e R B0 S v B . TR 3 R
AR B ELRE A A3 I AN [R] e o ) 2
B YR A, $ IR A T i AT AR O
PEATINSE B8 G 8 L R AT YRR AR e
T 119 I U 2 At vl A S T 1 O, PR DA
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Table 3  The results of fortified recovery test

SRR AR ERESS R R

W 45
Original Fortified Mass after ~ Recovery
Code Component
mass/mg  mass/mg fortification/mg /%
8 I
1.776 1.70 3.311 90.3
Daidzin
HEHRT
0.3522 0.350 0.6658 89.6
Glycitin
JRAH
1.813 1.80 3.564 97.3
Genistin
14 EEH
2.774 2.70 5.431 98.4
Daidzin
WE R
0.4398 0.40 0.8226 95.7
Glycitin
PORATY
2.673 2.60 5.086 92.8
Genistin
25 WA
4.721 4.70 9.275 96.9
Daidzin
[N Eas
0.8015 0.80 1.546 93.1
Glycitin
PRATE
4.782 4.70 9.741 105.5
Genistin

2.4 EEEEN

i 1t 22 YR A SRR U UE M T R A R, ek
[ — S 56 5 e BR L3Ry gt vk a2 19 3 AR (B
WFE 3 AN 5) #EAT 7 WCFATINAE , I3 i 2K s ifh
( Dixon) fEMKG I B AFAEF WA . WK 4 Fit
SIRTES AT LAE Y, Geit o i A 6 i EUE A /N
Dixon VEN 2 LA £ 0,051, , YLHH 3 NRE P A FIFAT
S B ZH 43 I S B8 5 Dixon Y I AG 3624 g JE 57
HAE, F %7 IR ARG 8 AT
2.5 ESHEMHM

T R UE I ik Y AR ok E S TR R B
XTARTE Y 3 AR (B 3 A4 4 ) 4TI
I H AR IG 255, T 5 UE 12 7 R AR R — AN SL 80 =
M, G5 RIS,

5 ATLUE 1,3 AN RE 8 G AR A 22
MO.T1% ~ 3. 22% AN 455 ¥ 0 3R 1 AH R AH 22 A
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Table 4 The results of precision test

S SFIfE e 2z
G i 5 235 K TR B RS e
Average Exe. Aver.
Code Component Test results/pg * g -1 y o , 4 Statistics Statistic results
TSN peg
1481.09 1485.79 1480. 12 fo =0.083 o
33 WEA fo <f(0.05.7)
- 1485.01 1480.78 1482. 46 1483.32 7.88 £, =0.280
Daidzin ) f; < f(0_05.7)
1488. 00 f10.05.7) =0.569
144. 14 142.71 143.83 fy =0.054
R e £, <f o
S B 142. 64 143.79 144.05 143.55 1.50 f, =0.008 o e
Glycitin f; < f(0_05'7)
143.69 f(0.05.7) =0.569
, 1477.16 1480.18 1485.36 fo =0.267
YR B fo <f0.05.7)
“ 1487.32 1480.01 1487. 84 1482.94 10. 68 £, =0.048 o
Genistin f; < 1(0.05,7)
1482.70 f0.05.7) =0.569
1180.28 1181.15 1181.63 fp =0.115
34 WHA .0 fo <fi0.05.7)
o 1179.91 1181.18 1181.55 1181.26 3.21 £, =0.462
Daidzin f; <f.05.7)
1183.12 £0.05.7) =0.569
167.92 167.13 168.26 f, =0.440 .
WHER fo <f(0.05
= _i‘*ﬁ 167.84 168. 17 167.96 168.01 1.62 f, =0.301 020057
Glycitin f; < f(().os,7)
168.75 f10.05.7) =0.569
1202.13 1198. 14 fy =0.267
gl AL 1201.57 fo <f0.
**J_'?',(JEF 1209. 89 1203. 43 1204. 65 12.86 f, =0.086 oD
Genistin 1211.00 . f; <f(0_05'7)
1206. 41 f10.05.7) =0.569
_ 1081.95 1079.31 1079.29 fp =0.215
35 g fo <f(0.05.7)
o 1081.36 1079.93 1077.38 1079. 33 5.82 f, =0. 101 c
Daidzin f, < 1(0_05'7)
1076. 13 f0.05.7) =0.569
187.97 188. 54 fo =0.124
WUEET . fo <f.
R 188. 54 187.89 188.17 188.26 0.65 f, =0.001 o emn
Glycitin 7 <f0.05.7)
188. 19 £0.05.7) =0.569
1239.52 1237.78 1237.09 fy =0.037
ekl A fo <f
ST 1234.09  1236.02  1234.29 1236.27 5.43 f, =0.320 o e
Genistin 5 <f0.05.7)
1235.08 fi0.05.7) =0.569
#5 NFEAEAN R Z B ERZ WKL
Table 5 The results of repetitive test by different operators
4 4y 5 255 Contents/pg * g ™' A AR 22
code Component A B SEH4E Average Relative deviation/%
10 % 4 Daidzin 661.68 640.70 651.19 3.22
#HHZH Glycitin 130.21 135.55 132.88 4.02
Yl AAF Genistin 711.38 721.02 716.20 1.35
11 # 5 1F Daidzin 532.77 544. 66 538.72 2.21
#5153 R AF Glycitin 158. 88 154.05 156. 46 3.09
YRl AT Genistin 627.88 636. 60 632.24 1.38
12 # 5 1F Daidzin 1338. 64 1329.20 1333.92 0.71
# 5 # £ 1F Glycitin 175.08 177.37 176.23 1.30
YUl AT Genistin 1313.23 1368.76 1340.99 4.14
2.6 BIMHFEMN (F£6) . SIMLITAYIEEE (A-E) 539008 Al 54
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Table 6 The results of reproductive test among different Labs
I 5E £ 5 Contents/pg * g~
ETRe) oy . AEXS AR AE D 22
Code Component A B C D E RSD/ %
Average
# 5 4F Daidzin 895.94 840.62 878.62 924.03 886.75 885.19 3.42
8 W EATF Glycitin 169.88 175.40 176.11 165.87 172.33 171.92 2.44
ekl KT Genistin 936.37 967.40 987.33 960. 45 940. 19 958.35 2.18
% 5. Daidzin 1340. 46 1378.71 1369. 86 1342.58 1352.35 1356.79 1.24
12 #E I E W Glycitin 176.87 170. 66 185.32 172.48 183.53 177.77 3.66
JURAK T Genistin 1383.23 1354.13 1375.65 1409. 10 1322.18 1368. 86 2.39
B 5. Daidzin 1387.55 1392.48 1413.37 1425.09 1385.93 1400. 88 1.34
14 W R F Glycitin 197.24 204.75 219.19 194.79 210.35 205.26 4.84
YRl AR Genistin 1303.98 1299.39 1231.70 1222.27 1286.52 1268.77 3.06
5 . Daidzin 1678. 84 1649.53 1643.73 1659. 56 1688.76 1664.08 1.15
24 T G HZ T Glycitin 284.48 274.5 259.61 265.45 279.62 272.73 3.73
YR AR Y Genistin 1854.47 1873.63 1835.84 1815.62 1884.95 1852.90 1.51
# 4T Daidzin 2289.78 2243.64 2264.54 2213.58 2223.36 2246.98 1.38
25 W EAT Glycitin 365.67 396.38 400.76 367.93 366.52 379.45 4.62
YR AR Genistin 2384.74 2314.24 2350.56 2397.08 2339.90 2357.30 1.43

RSD : Relative standard deviation
M6 TLLEH,S MR EEFEEN
FHXTFRUEA ZETE 1. 15% ~3.42% Z ] ; 3 B R AT
S AT RRUE R 25 7E 2. 44% ~ 4. 84% 2 | ; YLkt
ARAF & B IR UEIR 25 7E 1.43% ~3.06% Z [H],
S5 AN TR S 56 25 6] R S R S B 4 40
FE W R
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