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Abstract: Objective The contents of sennoside A, sennoside B, echinacoside, verbascoside, hesperidin, aloe-emodin, rhein,
emodin, chrysophanol, and rheochrysidin in Paidu Yangyan Capsules (PYC) were determined by HPLC. The quality of different
batches of psoralen were evaluated by chemical pattern recognition. Methods HPLC was established for the simultaneous
determination of 10 components in 15 batches of PYC with variable wavelength detector, and the results were analyzed by principal
component analysis and cluster analysis to comprehensively evaluate the difference in quality of PYC which is available in the
market. Results The contents of sennoside A, sennoside B, echinacoside, verbascoside, hesperidin, aloe-emodin, rhein, emodin,
chrysophanol, and rheochrysidin in PYC had good linear relationship in the ranges of 0.167 4—2.093 0, 0.093 5—1.177 0, 0.075 9—
0.948 6, 0.049 9—0.623 7, 0.109 0—1.363 0, 0.033 5—0.418 4, 0.079 7—0.996 1, 0.013 9—0.174 3, 0.025 2—0.315 6, and 0.012 3—
0.061 4 png/mL, the average sample recovery rate range were 99.84%, 99.15%, 99.34%, 99.81%, 100.6%, 99.36%, 99.86%, 100.1%,
100.1%, and 99.76% (RSD < 2.0%), the detection limits were 0.64—2.18 ng/mL, quantitative limits were 3.19—9.55 ng/mL, the
content of 10 active ingredients in 15 batches of samples respectively were 0.712 7—1.118 0, 0.403 9—0.522 0, 0.236 4—
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0.320 3, 0.671 1—1.183 0, 0.0580—0.1467, 0.108 7—0.2592, 0.0147—0.0501, 0.5173—0.5828, 0.2754—0.3051, and 0.1621—

0.1853 mg/grain and there were some differences among the samples in different batches, mainly due to different rhubarb dosages.

Conclusion The established method is simple, accurate and reproducible, and can be used to control the quality of PYC. It is

suggested that the quality control of Rhei Radix et Rhizoma should be strengthened in the process of preparation production for

providing a reference of PYC follow-up quality improvement.

Key words: HPLC; Paidu Yangyan Capsules; content determination; principal component analysis; consistency evaluation; sennoside

A; sennoside B; echinacoside; verbascoside; hesperidin; aloe-emodin; rhein; emodin; chrysophanol; rheochrysidin
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Fig. 1 HPLC of reference solution I (A), reference solution II (B), reference solution III (C), reference solution IV (D), test

sample (E1—3), rhubarb negative (F), cistanche negative (G), fructus aurnatii immaturus negative (H), and blank test (I
p g g g
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R AL “2.2.17 TR AR SATR 1L 1L 10,
IV % 1 mL, 75 & S A E AT 10 mL 2,
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WA 1. 5. 15 uL, FHOTERGER I 0L 01, IV

% 1. 5. 15, 25 uL, Zpld% “2.17 TRk sk
HERE. DI FRSERE ROV AR AR (X0, TR
AR (YD) HEATZRMERNT, R AS R B O 05 =
WRFEX RS, DMEREEL (SIN) =10 #iE &
BR, S/N=3#ERNR, 4RWNE 1.

*1 EEFESEMTEE. RURFEERER

Table 1 Detection of regression equations, linear ranges, LOD, and LOQ

Gl %y EIEpiyE r T Hl/(ng-mL ™) KR /(ngmL™)  ERER/(ng'mL™)
TI5H A Y=1048.1 X+0.063 1 1.000 0 167.430~2 093.000 1.67 8.37
KI5H B Y=1047.8 X+0.052 5 1.000 0 93.495~1 177.000 0.94 4.71
FERHER  Y=5578 X+3.4433 1.000 0 33.471~418.400 0.93 4.02
KR Y=3381.7 X—2.801 7 0.999 9 79.688~996.100 0.64 3.19
KER Y=4230.3 X+1.420 0 1.000 0 13.946~174.300 1.67 8.36
N Y=5848.4 X+1.5259 1.000 0 25.246~315.600 1.01 5.49
KEXFRE  Y=4313.9X—0.469 5 1.000 0 12.276~61.380 1.23 9.55
ol A Y=1779.2 X+0.912 5 0.999 7 109.016~1 363.000 2.18 6.54
[/ SRES Y=1442.2 X+0.890 1 1.000 0 75.886~948.600 1.52 7.62
BEHE  Y=1771.3 X+0.1086 1.000 0 49.897~623.700 1.99 6.98
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0.03%, RIAARTTIERG MR-
2.8 MNFEEERIRALE

H e p IR —HeRe i (5 170321 6 447,
AL 0.2 g, BT HEHIMS, HHlnA
FIET Ay BIET By FERIER. KER. K3
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BRI, 7R “2.17 TR S A RIE, 1l
AR E R R, ERBFEH A HEH B,
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PR i SR 4G 1 AN B SEAERE T R T 28 e [l i 6
43N 99.84%- 99.15%- 99.34%. 99.81%- 100.63%-
99.36%. 99.86%-+ 100.09%-. 100.10%. 99.76%,
RSD 4354 0.35%- 0.47%- 0.65%- 0.67%- 0.53%-
0.73%-+ 0.92%- 1.43%. 1.01%-. 1.30%.
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Table 2 Determination of content of samples (n = 3)
e FE 7 B (mg ki)
FEHEA FHEEB HERER KER KiEx KEl KRExTE OBEE RS E BEIEEYE
YP1 1.0990 04879 02364 07570 0.0582 0.1454 00147 05461 02759 0.1629
YP2 1.1140 05220 02584 07781 0.0589 0.1461 00151 05492 02754 0.163 2
YP3 1.1180 05107 02595  0.8063 0.0580 0.1460 00151 05577 02928 0.164 4
YP4 1.0800  0.487 1 02568  0.7907 0.0585 0.1087  0.0151 05493 02756 0.163 6
YP5 09520 04890 02881  1.1830 0.1467 02592 00501 05828 0.2849 0.1853
YP6 09477 04909 02880  1.1820 0.1451 02590 00501 05777 0.2840 0.1815
YP7 09284 04122 03074 07077 0.1288 02087  0.0380 05266 0.2759 0.162 1
YP8 09289 04150 03071 07089 0.1298 02095  0.0395 05281 02759 0.1629
YP9 07140 04123 03193 07170 0.1190 0.1994  0.0390 05262 02915 0.167 0
YPIO 07178 04148 03192 07175 0.1194 02042 00396 05281 0.2899 0.166 7
YPI11 07127 04039 03183 06711 0.1141 01926 00366 05173 0.2859 0.166 9
YPI2 07211 04167 03196 07146 0.1143 02027 00391 05274 03024 0.171 4
YPI3 07167 04150 03203 07156 0.1150 02030  0.0390 05285 0.3051 0.169 0
YP14 08057 04579 03074 07417 0.1284 02027 00421 05582  0.3000 0.175 4
YPI5 08087 04584 03078 07436 0.1287 02031 00431 05549 02954 0.174 4
RSD/%  1.19 0.62 0.64 135 201 1.42 247 0.24 0.24 0.28
MIEKR, I AT R4, 5 MR T e
WA EAM R ZEEZ BRI GT I7E), sk 4 N
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15 #t PYC A —m Z 5, S 0 4 25,
YP5. 6 N—3&, YPI. 2. 3. 4 —3, YPI4. 15
J9—2&, YP7. 8. 9. 10. 11. 12, 13 H—3. 1
AT (B 3) PR ERMEL. KR, FERE
. KiEly. B/EH A SR E R SRR, [
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K4, FRBE VIP>1, £X 5 LSRR S
HER 20 5 22 R E AR A, A RIHE IR R A
SRR R EAE, FULER S PYC 1 — 8,
W) 7 6 3R B oy 1 B Bk AT EE S, DLy 250
LR 2 B R 2 5

R (HCA) 7T LAY K& S 4R 2 4 50n it
A7 T4k, ) P RFE AR 4R 1 25 B L 80 22 R Gk T i

t[1]
2 ISHMERBIE n=3)
Fig. 2 Score chart for 15 batches of samples (n =3)
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Fig.3 Load diagram of 15 batches of samples
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Fig. 4 VIP value of 10 components
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3 e
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s 0.1%BRER S AN TR-30% (1 210D, 0.1%H%
FREENIARTR-50% FEE (11 10D 0.1%BRE ANV -
FEE (12100, FIEEER . 30% TREEM . 50%
BRI Z N EFN ARG RO 50% F B RAE
NPREUE NS, & B A A PR ECR . R
FVEH A MFEEH B2 s, DUk 2 4CR
F 0.1%BR R S AN A AE v 710160, (EAR S 56 R IR
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5 15 #t#Fam HCA
Fig. 5 Cluster analysis on 15 batches of sample

32 BIERHGER

K DAD K23 7E 190~400 nm 4b%} 7 4k
BB By AT RS, 10 AR BB KRR
BAARZRCKR, WeRH 23K, RiE (P EZ )
2015 AR EFIAR G SCHRHE 10, R 20 i A VS
A. TEH B, MERHER. KWK, KR, K



* 4830 LE X ]

Chinese Traditional and Herbal Drugs 25 49 3% %5 20 3§ 20184 10 A

Tl R R BRI 254 nms B8 B2 B RS
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