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Quantitative Analysis of Six Soybean Isoflavones by QAMS

LI Xiu, MA Jichui, GU Yang, YANG Yan, CHENG Xiangrong
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: The study aimed to establish a method for quantitative analysis of multi-components by
single-marker (QAMS) to quantify six soybean isoflavones by HPLC with ultraviolet detection of
dual wavelength,which would decrease the cost of quantitative analysis of isoflavones and enhance
the efficiency. The sample was extracted by methanol under the ultrasonic wave assistance,then
analyzed by HPLC with a C18 column. The running condition was 25 ‘C ,injection volume of 10
L, detection wavelength of 262 nm and 248 nm, elution rate of 1.0 mL/min with 0.2% formic acid
in water and methanol. Six soybean isoflavones were used for the QAMS to obtain the standard
curves, linear ranges,relative correction factors (RCF),relative retention times,and relative peak
areas. The precision, stability, repeatability , sample recovery rate,system durability and adaptability
of QAMS method were tested and compared with those of external standard method. The results
showed that six soybean isoflavones had good linearity within the analysis range (R*>> 0.999 9).
Keywords: soybean isoflavone,quantitative analysis of multi-components by single-marker
(QAMS) ,relative correction factor (RCF) , high performance liquid chromatography
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Fig. 1 Ultraviolet spectra of six soybean isoflavones
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Fig. 2 HPLC analysis of six soybean isoflavones with different concentrations
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Table 1 Regressive equations and liner range of six soybean isoflavones

KE A y=37 629.3x+1387.8 0.999 98 0.737 3~72
E ket y=40 944.5x-12.2 0.999 99 0.153 6~15
Yol AT =72 290.8x—106.6 0.999 99 0.061 44~6
KA TE y=70 944 4x+451.0 0.999 98 0.153 6~15
W HE y=114 151.3x+493.4 0.999 98 0.061 44~6
Yokl k% y=119 424.9x+920.1 0.999 98 0307 2~30

R2 REFENHEMSHAEREWMOKERF
Table 2 RCF of daidzein to 5 other soybean isoflavones

1.088 0 1.920 7 1.885 5 3.034 2 3.172 8

2 1.083 6 19127 1.883 2 3.035 7 3.174 4

3 1.082 8 1.903 6 1.881 6 3.036 9 3.158 9

4 1.088 9 1.887 2 1.872 6 3.021 2 3.148 5

5 1.068 9 1.899 8 1.897 1 3.053 9 3.157 3

6 1.059 3 1.987 0 1.963 3 3238 1 3.198 9

F-H(E 1.078 6 1.918 5 1.897 2 3.053 3 3.168 4
RSD/% 1.10 1.85 1.76 1.40 0.56
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Table 3 RCEF of daidzein to 5 other soybean isoflavones in different HPLC instruments and columns

Inertsil 1.078 6 1918 5
LReH Kromasil 1.166 1 1.917 7
Ultimate 1.113 8 1.927 1
Inertsil 1.114 2 1.930 7
LA Kromasil 1.098 4 1.919 0
Ultimate 1.113 5 1.954 1
Inertsil 1.099 0 1.9850
KR Kromasil 1.105 8 1.989 3
Ultimate 1.137 9 2.008 8
4 (H 1.114 1 1.950 0
RSD/% 2.26 1.83

oAt 5 R R 5 B 0 1 06 ) o A A6
TEREAL AR RS A AT S AR A 4R
PER, 23 00 25 BEARRT O B AR AN O B I 1] 22 75 AN [R]
FERASGES A ] i R e 3 A o Y s B, 5 SR A IR
P BT () 22 9 % S A BRI, AR R B (L B4 30 Sl AR X
BN SR AR AR B (A A T R 0 S T 28 Bl - (e 1 0
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RO ERETEAT A 550 T, At 5 FhoR w55 2 X
LA A X DR B IS R 20 500N T g s ow= 1110,
T ynnwman = 1.38,T xawuxan= 232, T wougman =
247, T wipsrens = 2.85, T % 4 Fiox., EARRG
BEAPET AR B A 235008 1.10,1.43 241,
2.51 1293, TEARIE L 2 1F T, HOARXS (4 B ik (]

KRG Rk %
1.897 2 3.070 0 3.168 4
1.882 8 3.057 5 3.168 5
1.873 8 3.079 0 3.182 8
1.866 7 3.067 2 3.223 2
1.830 3 2.999 0 32153
1.846 2 3.094 9 3.240 6
1.963 5 3.250 3 3.393 7
1.897 8 3.160 5 3.361 3
1.829 6 29753 3.363 0
1.876 4 3.083 7 3.257 4

222 2.66 2.77

3504 1.09 .1.42 2.34 2.44 1 2.88, 7&K £ F78
SNIEBLT AL B8 I ] RSD #1<5% , 4% B 2t 28
T G5 A AR X R B ] 64 5% AN K

LIV B UR 5By o N NI A S B
HORBAT KRG HIC WU R PRARNP
T3 KH X 06 T AR HE {E A262/248 43 A 0.95.1.20,
1.42.0.76 .1.08 1 1.50, U0 F 3% 5 Fow, Wik, nl LU
T AH XA B B[R] B At L, 2 BB T 1 e 1 AR L
LR R S5 T ) i W R A T E AR AR N
2.3 —ilBIEREREITH

PL 6 103 JE3 7y 42 BSOSk R IR S, 43 501 R FH A b
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Table 4 Relative retention time in different instruments and columns

10

Inertsil 1. 1.42

B Ultimate 1.11 1.41
Kromasil 1.13 1.42

Inertsil 1.07 1.38

LA Ultimate 1.09 1.32
Kromasil 1.08 1.34

Inertsil 1.08 1.40

IR R Ultimate 1.11 1.35
Kromasil 1.09 1.38

S H 1.10 1.38

RSD/% 1.71 2.64

237 2.46 2.89
2.34 247 2.81
2.44 2.68 3.01
2.30 2.40 2.87
2.18 2.40 2.69
2.23 2.38 2.72
2.37 2.48 2.94
2.29 2.53 2.85
232 247 2.85
232 247 2.85
3.37 3.66 3.51
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Table 5 Peak area ratio of 262 nm to 248 nm

1 1.18

0.95 . 1.50 0.83 1.07 1.49

2 0.95 1.18 1.52 0.83 1.06 1.50

3 0.95 1.19 1.49 0.83 1.07 1.50

4 0.96 1.22 1.51 0.83 1.06 1.49

5 0.95 1.24 1.53 0.84 1.11 1.49

6 0.91 1.20 1.55 0.82 1.10 1.52
-3 {E 0.95 1.20 1.52 0.83 1.08 1.50
RSD/% 1.86 2.00 1.42 0.76 1.98 0.78

x6 SMMrEE—NSFENERTP 6 HREMPREDH
Table 6 Contents of six isoflavones in yuba determined by external standard method and QAMS (pglg)

1 59.2 12.97 12.87 67.64 67.63 17.64 17.6 2.57 2.49 21.50 21.28
2 59.9 132 13.1 69.91 69.89 17.97 17.94 2.67 2.6 22.11 21.89
3 57.94 12.66 12.56 66.85 66.84 17.39 17.35 2.62 2.55 21.2 20.99
4 59.32 13.51 13.41 69.29 69.28 17.2 17.16 2.64 2.57 21.67 21.45
5 58.76 13.23 13.13 68.82 68.81 17.06 17.02 2.6 2.52 20.82 20.61
6 58.23 12.92 12.82 65.92 65.91 16.95 16.91 2.49 2.41 20.76 20.55

A — D0 22 PO 5 R S A AR ik S R Y ] ) A T A T A BRI R T OR RS

e i Ay %A, 439 0.999 98,1.000 00,0.999 99,
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BORHETT HPLC 4307, R —I 2P 315 6 Fh ok
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Fig. 3 Contents of soybean isoflavones in bean products
determined by QAMS
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