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Quality evaluation of Xiaoer Resuqing granules based on
fingerprint and quantitative analysis of multi — index components
combined with chemical pattern recognition analysis
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Abstract Objective: To study different batches of Xiaoer Resuqing granules by combining the method of finger-
print, multi — index component content determination and chemical pattern recognition analysis technology, and to

provide the basis for its quality evaluation. Methods: The chromatographic SuperlLu C; (250 mm x 4.6 mm,
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5 wm) column was adopted with mobile phase composed of methanol (A) —0. 1% phosphoric acid (B) with gra-
dient elution at a flow rate of 1.0 mL - min~". The column temperature was 30 °C, and the detection wavelength
was 280 nm. Eleven characteristic components were identified, and the contents of seven active components, in-
cluding puerarin, forsythiaside A, phillyrin, baicalin, wogonoside, baicalein and wogonin were determined. Hier-
archical cluster analysis (HCA) and principal component analysis (PCA) were used to classify 15 batches of
samples, and orthogonal least partial squares discriminant analysis (OPLS — DA) was performed. To screen out
the difference components between batches of Xiaoer Resuqing granules. Results: The HPLC fingerprint of Xiaoer
Resuqing granules and the content determination method of 7 components were established, the results of the two
methods met the requirements. Twenty — eight common peaks were identified, 11 chromatographic peaks were
identified, and the similarities of 15 batches of samples ranged from 0. 995 to 0.999. HCA and PCA resulis
showed that 15 batches were clustered into two categories, and OPLS — DA screened out 13 markers that caused
the differences among the 15 batches of samples. There was little difference in the contents of ingredients.
Conclusion; The established HPLC fingerprint of Xiaoer Resuqing granules and the determination method of 7
components are specific, accurate and reliable. Combined with chemical pattern recognition, it can be effectively
used for the quality control of Xiaoer Resuqing granules.

Keywords: Xiaoer Resuqing granules; HPLC; fingerprint; similarity evaluation; chemical pattern recognition ;

principal component analysis; determination of multi — component content; quality evaluation; correlation analysis
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2.3.3 fREtEulE ARHCRE AL (S1) G i, %
“2.2. 17T J5 i A R R, 12, 17 TR
WA 0.2.4.8,12 24 h G #EREIE, DL 9 ik
(EARF) M2 Mg, 25 50 D0 45 A7 0 AR G R B
B [E] RSD 44 <0.27% , AH XTI i F1 RSD 1 <2.8%
AP RAE 24 h €

2.3.4 KyEREEAE WU —frRERh (ST 572217
T J5 kil # A S R, #5217 0N (g A R i
SEHEREIRE 6 UC, LA 9 S (CBMRE) 1 2 i 2521
DA AT VAT X O B If ] RSD 33 < 1. 0% , AR Xl
TIFR RSD #4 <2. 6% , WU EhT# B R AT

2.3.5 EAEMEE  ARICRE A (S1) & i, %
“2.2.17 TR J5 AT i A 6 I A R R, 1%
217 IUR A AAAFIE L9 S (CEIRR) M S
MU | 2 SR A5 45 L AT e R X £ B I ] RSD 1 <
0. 12% ,AXH i B RSD 43 <2.9% , K% T ik &

52 56 60 64 68 72

EPERST

2.3.6 JNJLIREUE BUR HPLC $8 80 S04 5, B
15 HERE S, #6227 TN 7 3k il 4% P VA R, R
217N AR R, 45 2 15 #ERE S Y HPLC
kR, S 2 s B AR LB IR R AL
(2012. 130723 JA) " BRAF AT 43 A PEH, B B i
S1 S A 2 B SIS (R) B 5 SE B2 4 0. 1,
K ALEGE , 45 G 2 RROE IR #E1T Mark DT,
Az BN J LA T A AR E T 33 ( LIA] 3) B 15 HERE
HPLC S mfa 803 (WL E 4) , e 28 A2y,
Hrb 9 S (B ER) WA, 5ARAR 5 16 4y
BRI HAR B i R R0, T 2 B, 45 1
15 28 AN JAT W AR XU B B ] RSD ¥ <0.21% , AH
N AL RSD 7E 2. 4%~ 53% , 5B 15 HLAE 5 op 28
AL U 1 A X R B B [RD AR R , AR I TR AR LA —
EMZESE

RO R



- 1066 -

LY s wmES

JPA

Chin J Pharm Anal 2024, 44(6)

650
600
550
500
450+
4004
350
300
250+
200
150
100+ 9
50 2

{35 5 (signal)/m V

10,12 13 141516I7
LR

3456 1 8

20

0 4 8 12 16 20 24 28 32

B3 N LFR S R
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Fig.4 Overlay fingerprints of 15 batches of Xiaoer Resuqing granules
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Tab.2 Component load matrix of 15 batches of Xiaoer Resuqing granules

L 3=2 A7 533 4a1 ( component matrix )
(peak No. ) ( common peak ) 1 2 3 4 5

1 F45 A (unspecified ) -0.043 0. 630 -0.509 -0.483 0.077
2 FAG A (unspecified ) -0.825 0. 540 0.022 -0.026 -0.124
3 B 4% 2 ( neochlorogenic acid) 0.525 0.754 0.071 —-0. 040 0.192
4 FAG A (unspecified ) -0.926 0. 169 0.294 0.130 -0.059
5 FAGIA (unspecified ) -0.914 0. 240 0. 300 -0.038 -0.084
6 FAGIA (unspecified ) -0.428 0.783 -0.063 -0.269 -0.213
7 3 - BRHEEMIZ (3 — hydroxypuerarin) -0.930 0.329 0. 041 0.113 -0.070
8 FAGIA (unspecified ) 0. 681 0. 489 -0.275 0.395 0. 087
9 ML Z (puerarin) -0.872 0. 441 0. 089 0.138 -0.117
10 3 - P4 LB M % (3 — methoxypuerarin) -0. 868 0. 456 0. 042 0.167 -0.076
11 FAGIA (unspecified ) -0.389 0.728 -0.343 0.294 -0.209
12 F48 A (unspecified ) -0.596 0.774 0.031 0.118 -0.024
13 F A5 A (unspecified ) 0. 840 0.217 -0.323 0.319 0. 052
14 A5 (unspecified ) 0.633 0. 670 -0.109 0. 070 -0.074
15 FESPE T A (forsythiaside A) 0. 826 0.533 -0. 069 0. 059 0.073
16 5445 (isochlorogenic acid) 0. 042 0. 899 -0.034 -0.220 -0.041
17 FAGIA (unspecified ) 0. 867 0.471 -0.034 -0.068 -0.059
18 4 5¥83F (phillyrin) 0.614 0.618 -0.262 0. 137 0.048
19 FAGIA (unspecified ) -0. 820 0.388 -0. 140 -0.111 -0.142
20 FEH (baicalin) 0. 596 0. 402 0.643 -0.056 0.056
21 F A& A (unspecified ) 0.776 0.395 0.434 0.122 -0. 080
22 F48IA (unspecified ) 0.942 0.134 0.238 0. 005 -0. 053
23 F48 A (unspecified ) 0. 800 0.235 0. 493 -0.172 -0.115
24 I E A (wogonoside) 0. 652 0.502 0. 435 0. 136 -0.022
25 #2552 (baicalein) -0.577 0. 558 0.033 0.275 0. 422
26 A5 (unspecified ) 0.732 0. 484 -0.171 -0.353 -0.188
27 I #% % (wogonin ) -0.760 0. 457 0. 386 -0.092 0.125
28 HRAEIA (unspecified ) -0.413 0. 344 0.019 -0.234 0. 726

bk 13 g s IR A, SE 7T - C 45 TR AIR A T IR A A T A3 iV TR DA B B AL
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Tab.3 Principal component factor score and ranking of 15 batches of Xiaoer Resuqing granules
4" (No. ) Y, Y, Y Yy Ys Yy, (sum up) HEF (sort)
S1 -4.044 4.354 -4.385 -1.729 -1.408 -1.327 11
S2 -10.518 3.334 0.74 -0.076 0.375 -4.391 12
S3 -7.323 9.234 1.901 1.707 -0.755 -1.015 10
4 -9.505 -0.598 0. 664 0.21 0. 145 -4.956 13
S5 -12.675 -5.031 -0.913 -0.79% 1.302 -7.914 15
S6 -12.11 -0.916 0. 699 0. 151 -0.099 -6.383 14
S7 4. 683 —-1.833 -1.239 1.032 1.473 1. 891 6
S8 5.729 -3.334 -0.393 2.137 —-1.475 2.017 5
S9 3.544 -5.498 -2.165 1.319 0.719 0.216 9
S10 7.788 2.168 -0.736 -0.334 -0.628 4.482 2
S11 12.409 11.42 0.192 -0.506 1.533 9.527 1
S12 5.338 -3.47 2.242 -0.978 -1.269 1. 858 7
S13 3.496 -3.732 2. 655 -1.526 -0.123 0. 895 8
S14 6.671 -3.286 1. 497 -0.495 0.67 2.623 3
S15 6.517 -2.812 -0.759 -0.118 -0.459 2.477 4

12]

1]
B 6 15 fith LB AR PCA B4 E
Fig.6 PCA score plots of 15 batches of Xiaoer Resuqing granules
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Fig.7 OPLS - DA replacement test (A), score (B), VIP value (C) and load scatter (D) diagram of 15 batches of Xiaoer Resuqing granules
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Fig. 8 Superimposed HPLC diagram of mixed reference reserve solution, test product solution and negative test product solution
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Tab. 4 Results of linear relationship investigation of 7 components in Xiaoer Resuqing granules
%ix 1) 75 MG
( component) (regressive equation ) ' (linear range)/ (g + mL~")
MR 2% (puerarin ) Y =65.87X +2. 188 1. 000 2.99 ~95.76
&AW A (forsythiaside A) Y=16.07X +8. 893 0.999 9 5.75 ~183.96
& B (phillyrin) Y =6.362 3X -4.697 0.999 8 2.59 ~82.88
AT (baicalin) Y =34.50X +29. 31 0.999 9 10. 60 ~339. 24
P A-FF (wogonoside ) Y =14.22X +10. 26 0.999 9 6.65 ~212. 80
252522 (baicalein) Y =51. 824X +1.380 0.999 8 1.17 ~37.30
TS 2% (wogonin) Y =56.633X +3.615 0.999 8 0.93 ~29. 60
£5 15 fUNLAEBRS T SRS RIE (0 =3)
Tab.5 Determination of 7 components in 15 batches of Xiaoer Resuqing granules
4 (content)/(mg - g™")
G5
(No) HRE EERFA SR DTS MFR SR um
(puerarin)  (forsythiaside a)  ( phillyrin) (baicalin) (' wogonoside ) ( baicalein) ('wogonin) (‘amounts )
S1 0. 607 0. 984 0.171 4. 600 0. 348 0.174 0. 063 6. 946
S2 0. 655 0.929 0. 163 4. 844 0.377 0. 195 0.076 7.239
S3 0. 694 1.013 0. 164 4.965 0. 404 0.197 0.077 7.514
4 0. 637 0. 891 0. 156 4.797 0. 357 0. 190 0.074 7.102
S5 0.610 0. 833 0. 144 4.472 0.347 0.179 0.070 6. 655
S6 0. 641 0. 832 0. 156 4.739 0.354 0. 189 0.074 6. 986
S7 0.532 1. 020 0.171 4. 844 0.377 0. 180 0. 059 7.182
S8 0. 544 1.013 0. 168 4. 846 0.384 0. 161 0. 054 7.171
S9 0.515 1. 009 0. 160 4. 608 0. 363 0.183 0.059 6. 896
S10 0.529 1. 087 0. 164 4.887 0. 403 0.171 0. 061 7.302
S11 0.539 1.251 0. 188 5.235 0.419 0.189 0. 068 7.887
S12 0.532 0. 994 0. 159 4.987 0.382 0. 164 0. 065 7.282
S13 0.529 0.973 0.152 5.028 0. 395 0. 164 0. 065 7.305
S14 0.503 0.989 0. 165 5.127 0.378 0. 169 0. 060 7.391
S15 0.514 1. 028 0.171 4. 838 0.389 0.169 0.059 7.167
%/ (mg-g ") 0.572 0.990 0.163 4.854 0.378 0.178 0. 066 7.202
RSD/ % 11 10 6.2 4.2 5.7 6.7 11 4.0
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