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Comparative study on UPLC characteristic chromatogram combined with
multiple chemical pattern recognition and chromatic value of Sophorae Fructus
and its processed products
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Abstract: Objective To determine Ultra Performance Liquid Chromatography (UPLC) characteristic chromatogram and chromatic
value of Sophorae Fructus and its processed products, and to compare their difference according to multiple chemical pattern
recognition method, and to provide reference for quality control and evaluation of Huaijiao (Sophorae Fructus) and its processed
products. Methods  Sophorae Fructus and its processed products were determined by UPLC. According to the TCM
Chromatographic Fingerprint Similarity Evaluation System (2012 edition), the chromatograms were matched to generate the UPLC
characteristic chromatogram of Sophorae Fructus and its processed products, and the chromatic value (L, a, b) before and after fried
with honey was determined. The chromatograms of Sophorae Fructus and its processed products were analyzed according to
multiple chemical pattern recognition by variance analysis, cluster analysis, principal component analysis (PCA) and orthogonal
partial least squares discriminant analysis (OPLS-DA). Results UPLC characteristic chromatogram of Sophorae Fructus and its
processed products were established respectively, and 23 common peaks were confirmed for Sophorae Fructus; 24 common peaks
were confirmed for Sophorae Fructus stir-fried with honey. No. 2, 15, 16, 20, 21 peaks were identified as gallic acid, rutin, genistin,
quercitrin and sophoricoside respectively, and the new component No. 24 peaks were identified as 5-hydroxymethylfurfural after
fried with honey. The results of similarity analysis showed that the similarity of Sophorae Fructus and its processed products was greater

than 0.98. Cluster analysis showed that there were only a small part of distinctions of Sophorae Fructus and its processed products, and PCA
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can roughly divide Sophorae Fructus and its processed products into two categories respectively. PLS-DA can distinguish Sophorae Fructus

and its processed obviously, and showed that No. 1, 2, 10, 22, 23, and 24 peaks were the main marker components that caused the differences

of chemical components of Sophorae Fructus and its processed products, which is consistent with the results of variance analysis. The AE

range of chromatic value was 5—13, and the color difference of Sophorae Fructus and its processed products can be recognized by the

naked eye. Conclusions The characteristic chromatogram of multiple indicators and chromatic value identification method established in

this study has vital significance for to the quality control and overall evaluation of Sophorae Fructus and its processed products.

Key words: Sophorae Fructus; Sophorae Fructus stir-fried with honey; UPLC characteristic chromatogram; variance analysis; cluster

analysis; gallic acid; rutin; genistin; quercitrin; sophoricoside; 5-hydroxymethylfurfural
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Table 1 Source information of 16 batches of Sophorae

Fructus and its processed products

Mifidns ERAAGS SUH ) MARS EMARS
H1 M1 ZH H M9 Ak
H2 M2 IiFE|  H10 M10 ik
H3 M3 ZH) HI M1l dfdb
H4 M4 ) HI2 MI2 %
H5 M5 7 HI3 M13 b
H6 M6 ZH| Hi4 M4 ik
H7 M7 7| HIS MI15 %
HS M8 %] Hi16 Mi6  Jdb




FEB 2022611 H B53% B2 B Chinese Traditional and Herbal Drugs 2022 November Vol. 53 No. 21

* 6883 »

18 min, 15%~22% A; 18~20 min, 22%~30%
A; 20~29 min, 30%~40% A; 29~30 min,
40%~2% A; YLK 282 nm; AFRGE 0.2
mL/min; iR 25 C; #FEE 1 L.
22 MBEBRAREIE

WS- R, BT, T, kbR
. WA A IR E R, WBERE,
B B0 )& 30.85 pg/mL 5-F% FILMERS . 47.35
pg/mL W& THE. 55.07 pg/mL 2T . 57.39 pg/mL
PORIARTF . 50.10 pug/mL it K7 7 F1 53.04 pg/mL #2 £
H TR A X HE VA -
2.3 X @A RRHIE

BRI AR GE=50) £ 05g, WERE, B
HIEHEM, RBEIMAN 50%HEE 50 mL, FREm
&=, A (DI 300 W, % 10 kHz) 403 30 min,
A, FRGERE, L 50%HEEANE R, B
5], KA 022 pm JEREIERE, HUERuER, RIfS.
24 FEFER
241 FEEEALR  ASEFER 5 M FIFES 14
i “2.37 WUR iEfl A, % “2.17 TR
ISR FEE IR 6 K, idaiEE. U TR
KHRAFEFRER I 21 SUERLAFIGIE NS
U, THERHIEEEAE X ORI T ) RSD 2 0.01%~
0.06%, FHXTUEIIARAT RSD 4 0.02%~2.19%.
242 FEMERAE KRGS 8 M9 IR S,
e “2.37 TR 7k A AL T E IR
JE 0. 2. 4. 8. 12, 24 h I, #% “2.17 WTF
WEAAIERENE, e EIEE., DL 21 SIER AT
NI, THE S RHEIEAIXH R B I (] RSD R
0.01%~0.16%, HXFUEHAEK RSD N 0.11%~
3.76%.
243 HEMHRE BRGSO M9 RS 6
B, F%& “2.37 TR ik & R B, %
“2.17 TR g AR E, IR OEE . DL
21 SUEMME NS RIE, TSR AR X R B
IHA] Y RSD A 0.01%~0.09%, AHXTUET AR RSD
N 0.01%~4.47%.
2.5 UPLC $HEEERfR
2.5.1 UPLCHFEEIEREST % “2.37 WU A%
oyl & 16 HERR A AN B A AR A W, 1%
“2.17 WUR A & AR E, il Ak, K
F B X 25 3023 2= 1) b 24 e 4a S0 1 AE A
VPN R GE (2012 RO (ol EIE4TUCRS, T

B AR A ML AR AE RS . 22 BB, HT AT M1 &
TE NSRS, WEN % EN 0.1 min, @i
Z SR ATEIEITEL AR R 16 HEARR A AN FE
F LA REAE B, [R] ISR P R A7 2500 40 3l A= et
MRHE R . 16 HEMR A LA RRAE G 3t hrE 7
23 MNLAWE, 16 HEEMMFPILIRE T 24 MEE
g, Jorp 24 SRS AR R A RHE
T OLPE 1, FEREAE B L 2.

A

14
678 10 13
1 2 345 91112

14
678 10 13 %8
5 151
242 3451 9Ll : 2223\
—_———— e == M1
0 3 6 9 12 15 18 21 24 27 30

t/min

1 ##f (A) FERMB (B) B UPLC $FEEE
Fig. 1
Fructus (A) and its processed products (B)

UPLC characteristic chromatogram of Sophorae
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Table3 Eigenvalues and cumulative variance contribution rates

R (xts,n=6)
Table 2  Variance analysis of common peak area of
Sophorae Fructus and its processed products (x+s,n=6)
g TR
e X
A EHA
14 105.50+10 424.57 288 656.50+ 106 005.60™
47902.06+30 223.50 114 583.56+98 593.02°
28 680.1317 082.14 27219.3846762.81
104 106.38 +-69 084.66 70 083.501-27 206.04

1145514311174 808.91
1281 882.314-263 000.00
735268.941361 436.22
9 131 253.13+30 050.42
10 99 206.94426 193.03
11 48 501.88+22 249.26
12 145 811.06+32 241.29
13 1631831.251385 182.67
14 4215164.88+1157278.17
15 1030427.38+223 863.76
16 913352.751176 88341
17 77749.88 130 809.83
18 1171448441341 564.48
19 98390.314:35312.74
20 5751670.441+899 827.02
21 77285540011 174 761.97

1
2
3
4
5 39211.384 18 873.04
6
7
8

47 419.75120 848.10
1211979.31£203 298.84
1285 876.69+277 823.19

723 166.13 1344 439.14

118 125.50+43 710.25

66 688.63+25 42834

60 258.131-24 206.20

131 686.31132 383.85
1 646 726.44 441 371.66
4136 020.56 1 253 568.76

980 313.814:232 253.86
956 810.19+201 675.80

80 848.5632157.13
1192 346.311-345 768.38

89 034.50+32192.49
5578956.9411 114 455.21
7680 609.88 11399 016.01

22 137 387.44 137 086.11 87 803.50430 918.06™
23 85919.81£25021.75 63930.13+24 284.38°
24 - 85 638.63134 732.22

H5kftee: *P<0.05 **P<0.01

"P<0.05 *P<0.01 vsSophorae Fructus
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Fig. 4 Dendrogram of hierarchical cluster analysis of

Sophorae Fructus and its processed products
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AR . FHER 4 WAL, AL RIESEE,
TR X 7 16 fkmE B S , Sl
R PRSI E TR, BEINR: AE JEEA
5~13, RItaznl g RN, AT T4 Bh X 5 [
HEUAR A 2B S5 0 5
3 it

ASEG T . 70%F EE . 50%
50% B 70% LEESESEHUAT, S5 RKY], kiE
LI RGNENTEREFINE, 15124 504 5-5% F LR
M ) B R I I T I B, AR BEAE NSRBI 7 R 4 B
LA 50% FF B A A B B R 25 CE it 06 P 40 3 5 R U
B SAE R, MOESE 50% F BEVE NFREUAT; RIS
8 ANFERER (25, 300 35 C) MAFRAFRE
(0.2+ 0.3 mL/min)Z& N B UPLC H#AEEIE .
SERURPUFER 25 C. ARRUAE 0.2 mL/min B, £f
AT B RE . WETEXTRR, REBBTH A AT R

AT 8 ML A R0 B AR A A R P B4R
FURHIE 1. 2 SRR B, &5 %5
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Table 4 Chromatic value data of Sophorae Fructus and its processed products

Sk Bt EE R AR ZiH

L a b E L a b E AL Aa Ab AE

1 40 3 27 49 53 3 29 60 13 0 1 13
2 44 2 29 52 44 8 31 55 1 6 2 6
3 40 3 27 49 42 11 33 55 2 8 6 10
4 34 7 23 42 38 9 28 48 4 3 5 7
5 36 8 27 46 40 10 30 51 4 2 3 6
6 41 2 27 49 42 9 31 53 1 7 4 8
7 41 4 24 47 39 10 25 47 2 6 1 6
8 51 0 30 59 56 4 30 64 4 3 0 5
9 43 4 28 51 43 9 31 53 0 5 3 6
10 44 5 28 52 45 9 31 56 2 4 4 5
11 43 5 29 52 43 11 29 53 0 6 0 6
12 46 4 27 54 41 10 29 51 -5 6 2 8
13 43 5 30 53 41 11 32 53 2 5 2 6
14 43 4 28 51 43 9 31 53 0 5 3 6
15 46 4 27 54 41 10 29 51 -5 6 2 8
16 43 5 30 53 41 11 32 53 -2 5 2 6
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