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Simultaneous determination of 4 kinds of soybean isoflavones in health
products by ultra performance liquid chromatography
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[Guangzhou Inspection and Testing Certification Group Co., National Quality Testing Center for Processed Food
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ABSTRACT: Objective To establish a method for the determination of 4 soybean isoflavones in health products
included daidzin, genistin, daidzein and genistein by ultra performance liquid chromatography (UPLC). Method
Samples were ultrasonic extracted by 80% methanol-water, then separated by methanol-0.1% phosphoric acid-water
(V/V) as mobile phase with gradient elution, finally detected by photo-diode array detector under the wavelength of
260 nm. Results The standard curve of four soybean isoflavones exhibited a good linearity in the concentration
range of 1.0-50 mg/L, while the correlation coefficient (r*) were both greater than 0.999. Moreover, the average
recoveries were ranged from 86.7% to 106% with the relative standard deviations were ranged from 1.31% to 6.32%.
The limits of detection and the limits of quantitation were 0.5-1.0 mg/kg and 1.5-3.0 mg/kg respectively.
Conclusion This method has high recovery rate and high sensitivity. It is simple operation, fast and efficient that
can be applied to actual determination.
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Fig.l1 Chemical structural formulas of four soybean isoflavones
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Fig.2 Chromatogram of four soybean isoflavones
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Fig.3 Effect of extraction solvent on recoveries (N=3)
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Fig.4 Effect of ultrasonic time on recoveries (N=3)

24 ZMXFR REREKESR

TERfE I BT ALER S5 1R, K R AR o il 2 2047 DU
FE, LA TETRR (Y) X A L ¥ B (X, mg/kg) A& — R il &,
FIF AR 28 S B KA IO R ME G R, ARG R B RP B 7E 0.999 LU
L BB M R R R B R B R AR R A A
PRI, RIS EME L 3 f5(S/N=3)F1 10 %
(S/N=10)% & J7 K H FR (limits of detection, LOD)IJ5 3%
& 1 BR (limits of quantification, LOQ), H:Hf, YLkl AH . Y
RERRE MK TR LA BRI R 0.5 mg/kg, RN
1.5 mg/kg, MK GHFAR H FRFIE BB 510 1.0 mg/kg
1 3.0 mg/kg, TR A A EER (PR 1)
25 [EERMBEE

1A R S AL, SRR S B £ A1
HORE R R ARSI RE, B PR . 183 4 ARG
SRR E ERRA—RE, H—REERM S EREEREK,
R R AR i o B, A (S, HE AT S bRl e



%5 6 11 SRS, F AR R IE R I E PR A 4 R S B

=

2267

i

TEOL, IRZHIbR RN 10.0, 20.0, 100 mg/ke, TR, i 2 AL 2 R IR TEZE 22 RIANK, 4 FhoR G S 5T
TR AR AN A -5 2 FPEER A BIAR . X EICRAD I35 [ SR AE 86.7%~106% 2 [f], AHXIFRiEIRZE RSD 7£
AR FREIR 2 (relative standard deviation, RSD)EEL3% 2., 3R 1.31%~6.32%Z 0], VLB AR iae, gl i,

R1 4MAREFAWKMFE. WHRMESR

Table 1 Linear equations, limits of detection and limits of quantitation for four soybean isoflavones

EY RV Fl/(mg/L) LM X RE K i BR/(mg/kg) & BEBR/(mg/kg)

KEFF 1.0~50 Y=17443%X-12331 0.9998 1.0 3.0
YR 1.0~50 Y=38383X-22996 0.9994 0.5 1.5
PRIARE 1.0~50 Y=67663X+15787 0.9995 0.5 1.5

KEE 1.0~50 Y=50994X+9963.5 0.9996 0.5 1.5

R2 4 MKREFEE T EWRFEI R ERZEN=6)

Table 2 Recoveries and relative standard deviations for four soybean isoflavones (n=6)

I &Y I /(mg/kg) S AR /% AR HEAR 22/%
A 16.2 _
- 10.0 90.7 4.69
pNEAER _
ik 20.0 96.3 3.34
100 102 2.21
ENS 14.1 _
) N 10.0 100 2.63
QR -
Jinkr 20.0 96.3 3.36
b 100 923 4.02
A 6.62 _
B 10.0 89.7 4.52
KE#H -
piikay 20.0 106 3.96
100 99.5 2.24
ENS 17.2 -
. ) 10.0 933 6.32
PRV -3 _
ik 20.0 101 4.01
100 94.7 4.52
EN 5.63 -
. 10.0 96.3 2.55
KEH -
Jinkr 20.0 96.7 3.41
100 923 2.79
ENS 4.96 -
o 10.0 103 2.41
JuRl AT -
piikay 20.0 93.5 4.11
S 100 91.7 2.22
AR 2.21 _
o 10.0 86.7 4.13
KEER B
ik 20.0 94.5 3.79
100 97.2 2.24
EN 6.11 -
) 10.0 98.3 1.31
JeppAR R _
Jnkr 20.0 105 5.22

100 92.8 1.78
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Table 3 Results of soybean isoflavones in the actual determinated samples(n=6)

&Y KEZINDRARIE R (mg/kg) SR SRR (mgkg)  KRERBEEKILE /(mg/kg) He2 Jr 3 /(mg/kg)
KA 16.2 5.63 33215 4315
JERI AT 14.1 4.96 1212 409
KRER 6.62 2.21 1452 323
JORIAR 17.2 6.11 401 166
20000 - .
[4] DROR S, SANDER L, SCHWARTZ H, et al. Melanoma miRNA
trafficking controls tumour primary niche formation [J]. Nat Cell Biol,
15000 L 2016, 18(9): 1006-1017.
> [51 ZHOU X, YAN T, HUANG C, et al. Melanoma cell-secreted exosomal
Jg( miR-155-5p induce proangiogenic switch of cancer-associated fibroblasts
) 10000 via SOCS1/JAK2/STAT3 signaling pathway [J]. J Exp Clin Cancer Res,
g 2018, 37(1): 242.
= 1
5000 U 2 [6] ZHAO XP, WANG M, SONG Y, et al. Membrane microvesicles as
mediators for melanoma-fibroblasts communication: Roles of the
3 4 VCAM-1/VLA- 4 axis and the EPK1/2 signal pathway [J]. Cancer Lett,
0F | : ! | | 2015, 360(2): 125-133.
0 5 10 15 20 25 [7] RUSSO M, RUSSO GL, DAGLIA M, et al. Understanding genistein in
A5 6] /min cancer: The "good" and the "bad" effects: A review [J]. Food Chem, 2016,

TE: 1 OREA 2. JURLRTE; 3. JUBRbRR; 4. REHK.
B 5 RS B AL bR i o 1 ]

Fig.5 Chromatogram of soybean isoflavones for actual samples

EE P

(1] PFKA, PRI, 2. RO 5 1 i L AR AR A B s P A5 1
YER®FFEI]. BUREEZE 12, 2019, 35(2): 188-191.

XU YJ, LU ZS, LUO J. Study on effect of soy isoflavones in reducing
lesion of rat non-alcoholic fatty liver disease [J]. ] Mod Med Health, 2019,
35(2): 188-191.

[2] LIMER JL, SPEIRS V. Phyto-oestrogens and breast cancer
chemoprevention [J]. Breast Cancer Res, 2004, 6(3): 119-127.

3] BiFEHL, XIS, B0, 5 AR K TS e 2 5 0 S A
KT BRECRDIZE]. SSHIAFZRE, 2020, 36(8): 626630
YAN XM, LIU KL, GAO XY, et al. Therapeutic effect of different doses
of soy isoflavoneson PCOS rats [J]. J Prac Obste Gynecol, 2020, 36(8):
626-630.

196: 589-600.
[8] BRIGEMK. K555 B T TOAC I K B S 5 5 40 A DG R 7 O BT 7
[D]. FEZé: PUlflk K, 2016.
CHEN XL. Study on the intervention of soybean isoflavones on the
related factors of testosterone synthesis and secretion in obese rats [D].
Yaan: Sichuan Agricultural University, 2016.
[9] #FAR, MRS, £ih, 45 SO BORR i vk A i K 55 2
BEEF[T]. €3, 2006, 24(4): 363-366.
YANG XD, DENG ZC, WANG J, et al. Preparation of soybean isoflavone
glucosides by reversed-phase high performance liquid chromatography [J].
Chin J Chromatogr, 2006, 24(4): 363-366.
[10] BT+, RRapEe, e, & REZ5H ) HPLC fA0 RS B 5 Al
SEREEZE AT A RN RE (D], P2, 2020, 31(4): 428-434.
GUO QX, LIANG YL, SHI XH, et al. Establishment of HPLC fingerprint
and content determination of 5 kinds of isoflavone components in sojae
semen nigrum [J]. Chin Pharm, 2020, 31(4): 428-434.
[11] Zeffada, YR, “EPHE, % HPLC 35 G4k Hh UK 5.5 5
P[], BUCE SR, 2009, 25(10): 1227-1230



46

SRS, F BN LRI R I E PR A b 4 PR L5 B 2269

=

[12]

[13]

[14]

LI YY, ZHOU GM, XIN DM, et al. Determination of four isoflavone in
soybean milk powder by HPLC [J]. Mod Food Sci Technol, 2009, 25(10):
1227-1230.

BUEDS, MREBE, LW, BUREERE S EEA S0 HPLC & it
WFE[T]. FrEFRE, 2007, 28(11): 473-475

XU SF, CHEN AY, JIANG LX. HPLC determination of effective
components in soybean isoflavones microencapsule [J]. Food Sci, 2007,
28(11): 473-475.

Fifh, whAAE, KFY, . AR S SRR @RS, 4>
ks, 2006, 34(4): 569-572

WANG J, HAN LH, ZHU LF, et al. Determination of isoflavones in
human urine by high performance liquid chromatography [J]. Chin J Anal
Chem, 2006, 34(4): 569-572.

MRBEZE, RO, BEORIE, 45, MmO s - A I B K
o 3 RSB [T]. B RN AEAE, 2020, 11(17): 6006—6011.
LIN SJ, QIU FB, XUE RX, et al. Determination for 3 kinds of isoflavones

in soybean by ultra performance liquid chromatography-tandem mass

spectrometry [J]. J Food Saf Qual, 2020, 11(17): 6006-6011.

[15] JITKA K, LUDMILA K, JAN L, et al. Soybean-derived isoflavone

determination in rumen fluid and milk by LC-MS-(TOF) [J]. J Chromatogr
Sci, 2016, 54(6): 997-1003.

CGUiESR 3 T4

fEZ & IT

REE, EIRM, FEMRAE
ARBREEN.
E-mail: 791291497@qq.com



