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Abstract;: The purity characterization method for genistein
certified reference material was established, and the its
uncertainty generated during characterization was evaluated. In
this study, we qualitatively analyzed genistein samples by Fourier
transform infrared spectroscopy. mass spectrometry, and nuclear
magnetic hydrogen spectrometry. Thereafter, two independent
methods were used in the purity measurement of certified refer-
ence material (CRM) of main components. Moreover, the uni-
formity, stability and the uncertainty introduced in the whole set-
ting were evaluated. Finally, the purity of the genistein CRM was
confirmed to be 99.6% . and the expanded uncertainty was 0.4 %
(k=2).

Keywords: genistein; purity certified reference material; mass
balance method; quantitative nuclear magnetic method; uncer-

tainty study
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Figure 1 Molecular structure of Genistein
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Figure 2 Infrared spectrum of Genistein
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Figure 4 'H-NMR spectrum of Genistein
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Table 1 The results of uniformity of Genistein %
FE 1 2 3 Ty
1 99.62 99.67 99.64 99.64
2 99.63 99.64 99.65 99.64
3 99.64 99.66 99.64 99.64
4 99.63 99.64 99.65 99.64
5 99.63 99.60 99.63 99.62
6 99.65 99.62 99.63 99.63
7 99.66 99.65 99.66 99.66
8 99.67 99.65 99.66 99.66
9 99.67 99.65 99.64 99.65
10 99.64 99.68 99.67 99.66
11 99.67 99.65 99.64 99.65

CFH 99.64 99.64  99.65  99.64

TR R 1.765E—02, M3 99.65,5% K
4.897E—04,53 Jy 2.303E—04.F J3 2.12.F 0.0510.22)
A 2.30,

R2 RHAZRKPVERZTRER

Table 2 The results of long-term stability of Genistein
%
FESIR S 2018.8 2018.9 2019.1 2019.4  2019.10
99.62 99.63 99.64 99.66 99.66
=1 99.63 99.64 99.65 99.67 99.66
99.64 99.66 99.64 99.67 99.64
99.63 99.64 99.65 99.64 99.67
H#2 99.63 99.60 99.63 99.67 99.64
99.65 99.62 99.63 99.64 99.65
oy 99.63  99.63  99.64  99.66  99.65

T Bl 2.00E— 03,80 99.634.52% 9.611E—05.5(B1) K
1.016E—03,0.05.350 3.180,

£3 RARAZEHREMERER

Table 3 The results of short-term stability of Genistein
%
it 1a] /d 20 C 40 C 60 °C
1 99.64 99.63 99.62
3 99.64 99.62 99.62
5 99.60 99.61 99.62
7 99.62 99.62 99.61
"""" Ty o962 99.62  99.62

t 20 °C:8 J—5.00E—03,80H4 99.65,5% K 3.00E— 04,
s(B1)H 2.89E—03,20.05.2°4 4.30340 C ;81 N —2.00E—
03,804 99.63, 528 6.00E—05,s(B1) K 1.29E— 03,
Lo.95.2°0 4.30;60 C 81— 1.50E— 03,804 99.62,5% K
1.55E—05,5(81) N 6.60E—04,¢0.5.5 4 4.30,
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Figure 5 The optimal conditions of HPLC of Genistein
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7.490E—06
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Table 5 Nuclear magnetic resonance results of genistein

purity reference materials %
I ny M m s

FE i T n:i Mo - x| Pxvr

1 0.4910 2.0000 2.2129 0.4519 99.50
2 0.497 3 2.0000 2.2129 0.452 0 99.77
3 0.495 0 2.0000 2.2129 0.452 3 99.67
4 0.499 22,0000 2.2129 0.4521 99.67
5 0.505 2 2.0000 2.2129 0.4519 99.62
6 0.506 2 2.000 0 2.212 9 0.452 1 99.56

Cese 9963

b i g 22 0.094

HIF 5 1 B AN [ 9L 4% 1 T Sl 2 O 1 1B Dl 2
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Table 6 Relevant standard uncertainty results

of the determination of Genistein by

mass balance

ER S HRER/ %
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Table 7 Relevant standard uncertainty results

of the determination of Genistein by

gNMR

2R HRER/%
u(I/Tua) 0.054
u(My) 0.006 99
u (M ) 0.003 26
u(my) 0.000 6
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