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Establishment of HPLC fingerprint and chemical pattern recognition of
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Abstract: Objective To determine the content of Sophorae Fructus, rutin and genistein in Sophorae Fructus from different
cultivation places, and establish their HPLC fingerprint. Combined with chemical pattern recognition, an effective quality evaluation
method of Sophorae Fructus was established to provide basis for the quality research of Sophorae Fructus. Methods The ethanol extract
of Sophorae Fructus was eluted on Agilent Zorbax sb Cis column at the detection wavelength of 260 nm and the flow rate of 0.6 mL/min.
The mobile phase consisted of methanol-acetonitrile-0.07% phosphoric acid water (12 : 20 : 68). The similarity evaluation system of
chromatographic fingerprint of traditional Chinese medicine and chemical pattern recognition technology were used for data analysis to
determine the common peaks and screen the different components. Results Nine common peaks were characteristic peaks in the
fingerprints of 10 Sophorae Fructus samples from different cultivation places, and the similarity with the control fingerprint was more than
0.98. The average contents of Sophoricoside, rutin and genistein in Sophorae Fructus from different habitats were 0.89%, 0.42% and 6.45%,
respectively. The results of principal component analysis and orthogonal partial least squares discriminant analysis were consistent with those
of cluster analysis. The difference components of different batches were selected as 9, 1, 2, 6 and 3, among which peaks 9 and 6 refer to
Sophoricoside and genistein respectively. Conclusion In this paper, HPLC fingerprint and chemical pattern recognition method were
established to find the quality difference components of Sophorae Fructus from different habitats, which provided an effective means for
comprehensive evaluation of the quality of Sophorae Fructus.
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Table 1 Information of Sophorae Fructus

i 's KR
S1 LM
S2 mALAR &
S3 FE{5 A
S4 Ly AR 37
S5 H KA
S6 b

S7 WIALFE N
S8 VY 1| R
S9 TLIEM
S10 AR E L

2 FESH#R

2.1 EWELRERIESL

2.1 ARSI E & MR 3 S, X
o A 1.0 g, REEFRE, E 100 mL #EE K
o, N 70% 2.8 25 mL, FR5EF &, #@A (100 W)
45 min, A%, BORERE, CEANERE, #
A1, WHR 0.125 mL T 5 mL &, HEER, #
5], HIfR.

2.1.2  PREAIHI S S BRE EERE RR AR
P YRR N EERCH N 0.602. 0.324. 0.638
mg/mL FRJ 5 5O R VAR, T3 RS SR IR
MBS 0.5 mL VRS, BIFSIRA XTI

213 i Agilent Zorbax SB Cis BuiliAE
(250 mmX4.6 mm, 5 pm), VSAHFE (A) -4
(B) -0.07%WEM /KB (C) SRR, 0~20 min,
12% A, 20%B, 68% C; AFI & 0.6 mL/minl!;
FE#R 30 C; HEFERD 10 uL; AP K 260 nm.
214 KEEEWLR REMOEREM (SD, 1% 2.1.1
TOER AR AW, AE “2.1.37 WU RS
HFE 6k, LL9 S AT NSHIE, 1HEIE
SIS 25 JLA WA O Ok B IS [R] S AR T T AR, 25
BB A G AR B B (A7) RSD fHAE 0.07%~
0.60%, A UEA U RSD {HAE 0.63%~
2.76%, FEMUASKEE B R AT

2.1.5 FEtilie REMOERES (SD), #%“2.1.17
TR 7 K, R “2.1.37 TskfE R
FE, B FECHIS 04 4. 8. 12, 24 hidkRE, DIME
A RN S IR, TR SR S A5 S 1A
X AR B B[] B AR AT U TR AR, 45 TR A5 LA W AR X R BE
I IA] ) RSD MEAE 0.02%~0.21%, F:A 1§ X 14 T
TR RSD fHAE 1.66%~2.68%, iHIFEMTE 24h
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R IEAS BURE AR R i (48 S0 1S 5 50 HR At I AT A
RS, WK1 SR 2, L4531 9 NMLFIE, 95
WEAMA T, Z A BB, HOvERARE
TEVERSY, WL 9 Sigoh S, ARt E AT
PREFISIA] CREDSFUEETIIARD 737178 0.319 (0.206). 0.412
(0.14). 0.443 (0.083). 0.533 (0.208). 0.61 (0.055)-
0.763 (0.138). 0.825 (0.046). 0.896 (0.621). 1.00
(1.00),

1 AEHiR A7 HPLC 8 EiE
Fig. 1 HPLC fingerprints of different kinds of Sophorae

Fructus samples from different cultivation places
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Table 2 Similarity evaluation of different kinds of Sophorae Fructus samples from different cultivation places

Eikel S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 X B
S1 1.000 0.993 0.994 0.998 0.99 0.995 0.996 0.993 0.990 0.996 0.999
S2 0.993 1.000 0.987 0.994 0.997 0.997 0.992 0.987 0.983 0.988 0.995
S3 0.994 0.987 1.000 0.995 0.988 0.987 0.988 0.998 0.997 0.989 0.996
S4 0.998 0.994 0.995 1.000 0.993 0.995 0.997 0.993 0.991 0.995 0.999
S5 0.990 0.997 0.988 0.993 1.000 0.995 0.990 0.984 0.983 0.983 0.993
S6 0.995 0.997 0.987 0.995 0.995 1.000 0.992 0.986 0.984 0.992 0.996
S7 0.996 0.992 0.988 0.997 0.990 0.992 1.000 0.985 0.983 0.991 0.996
S8 0.993 0.987 0.998 0.993 0.984 0.986 0.985 1.000 0.997 0.992 0.996
S9 0.990 0.983 0.997 0.991 0.983 0.984 0.983 0.997 1.000 0.989 0.993
S10 0.996 0.988 0.989 0.995 0.983 0.992 0.991 0.992 0.989 1.000 0.996
X e 0.999 0.995 0.996 0.999 0.993 0.996 0.996 0.996 0.993 0.996 1.000
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2 #f3 HPLC &%
Fig.2 HPLC of Sophorae Fructus sample
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Fig. 3 HPLC of mixed reference substances
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69 0.108~1.080 pg: FRAH HIFRERIZy Y=384
X+74.12, R*=0.999 9, Z&MTEHHN 0.213~2.130 pg-
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“2.1.37 TN G A IESIRE 6 Ik, RGN,
3 Ffoot i S U TR RSD {E 50 1A 1.24%. 1.79%.
0.48%.
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TR il 2450 5 F 0. 4. 8. 12, 24 h HEREHT,
05K 3 FREEER AL ST, T JeRREE.
A IR RSD {E53 7009 0.53% 1.42%.
2.59%, RIS IERLE 24 h WAR2E .
227 HEEMHRE HEEFOE SIS, #2117
TPAT 6% 6 BRI, R T, T 3 Fb
WS AR, AT JeRbRT . MATSE
K] RSD 187354 1.49%. 1.83%. 2.68%, #HiZ 7
ESERLT.
2.2.8 OFEEICRERLE  REERRE SRR, A
—ER P T VYRR B T IR A, 142,11
TPAT 46 6 Al s, B, 7 T
FE BRG] 99.26%~102.48%, RSD N 2.57%:;
GORIACH BINAE [ 2 YG ] E 97.58%~102.74%,
RSD A 0.95%; A& ff 1 19 0 #F [8] 4 2 3 [ 2
98.46%~101.92%, RSD A 1.36%.
229 FESIE  OHL 10 $UARAAES, f% “2.2.17 T
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Table 3 Content of three flavonoids in Sophorae Fructus

from different cultivation places

JR U %

Lk T A -

= YR A Y EhER
S1 7.20 434 5.30
S2 7.86 4.87 5.36
S3 13.46 4.20 5.62
S4 8.15 5.40 9.96
S5 6.78 3.55 6.32
S6 8.16 4.90 6.55
S7 9.96 4.85 8.12
S8 11.34 3.47 5.48
S9 10.23 3.14 5.57
S10 5.36 3.44 6.24
A= 8.85 4.22 6.45

PR T QYRR ML P B =N 8.9%.
4.2%- 6.45%.
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Fig. 4 Dendrogram of cluster analysis of Sophorae Fructus

from different cultivation places
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Fig. 5 Scatter diagram of PCA of Sophorae Fructus from

different cultivation places
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Fig. 6 Validation diagram of opls-da model for Sophorae
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Fig. 7 Scatter diagram of OPLS-DA of Sophorae Fructus

from different cultivation places
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Table 4 VIP values of components in Sophorae Fructus

from different cultivation places

E3=3 VIP {8

1.34
1.28
1.23
1.09
1.00
0.86
0.76
0.56
0.48
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