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| soabsor ptive point deter mination of content of red clover isoflavones by
ultraviolet spectrophotometry

ZHANG Xiao-Song, YU Li-Na, ZHANG Yong-Zhong, XU Jing"

(College of Science, Northeast Agricultural University, Harbin 150030, China)

ABSTRACT: Objective Isoabsorptive point ultraviolet spectrophotometry was used to determine the
content of isoflavones in red clover. Methods The content of isoflavones in red clover was determined by
ultraviolet spectrophotometry at isoabsorptive point (235.5 nm) and compared with the formononetin and
biochanin A as mixture standard. Results The research showed that the absorbance at isoabsorptive point was
related with the content of isoflavones but no relation with the respective percentage. The linear range of
determination was 2~8 pg/mL, the average recovery was 97.3%, and the RSD was 1.08%. Conclusion
Compared to conventional method using single standard, the detection with the mixture standard of
formononetin and biochanin A is more steadily and accurately, with a rapid and good repeatability of
isoabsorptive point. This method is suitable for the determination of content of red clover isoflavones, and can
provide reference for extraction and purification of red clover isoflavones and manufacture factory.

KEY WORDS: formononetin; biochanin A; isoabsorptive point; ultraviolet spectrophotometry

HE&WAE: (2014T70306) (LBH-Z11237) (2012RCB17)
Fund: Supported by China Postdoctoral Special Funding Project(2014T70306), the Postdoctoral Fund Projects of Heilongjiang Province (LBH- Z11237)
and Doctor Start Funds of Northeast Agricultural University(2012RCB17)

*RIIEH: , , E-mail: xujing@neau.edu.cn

*Corresponding author: XU Jing, Associate Professor, College of Science, Northeast Agricultural University, Harbin 150030, China, E-mail:
xujing@neau.edu.cn



1 35 &
(Trifolium pratense L.) ’
’ s (253.5 nm)
(ER-a  ER-p) ’
[1.2]
HO 0 HO 0
9@ 9@
C C
(6]
LPS 4, OH 0 OCH, OCH,
1
Fig. 1 Chemical structure of formononetin and biochanin A
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Fig. 2 Ultraviolet absorption spectrum of formononetin and
biochanin A
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Tablel Absorbance of different concentration ratio of formononetin to biochanin A at isoabsor ptive point

( ) ( A 2535 nm) Z(zss.snm) RSD
11 0.610
1 2 0.618

6 ng/mL 1 5 0.604 0.616 0.42%
2 1 0.627
51 0.619
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Fig. 3 Standard curve for isoflavones content determined by
ultraviolet spectrophotometry
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Table2 Theresult of precision experiment determined by ultraviolet spectrophotometry

(253.5 nm) (ng/mL) (mg/g) (mg/g) (%) (%)
1 0.455 4.46 223
2 0.457 4.48 22.4
3 0.451 4.42 22.1 222 0.24 1.08
4 0.447 4.38 21.9
5 0.459 4.50 22.5
F3 EINKAEENEL=MHESEIHEKZE
Table3 Isoflavones recovery rate determined by ultraviolet spectrophotometry
(ng/mL) (ng/mL) (%) (%)
1 2.00 1.96 97.8
2 2.00 1.97 98.7
97.3
3 2.00 1.94 97.0
4 2.00 1.91 95.5
x4 HEMPL="HERERSSEMNNESER
Table4 Thedetermined result of red clover isoflavonesin samples
(mg/g) (mg/g)
( ) 3.16 ( ) 0.994
( ) 2.34 ( ) 0.887
( ) 1.02 ( ) 0.605
10 214.6 ( ) 0.974
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