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Abstract: Objective To establish a quality evaluation method of Shirebi Tablet based on HPLC fingerprints, quantitative analysis of
multi-components and chemometrics analysis. Methods The chromatographic column was Waters Symmetry Cis column (250 mm >
4.6 mm, 5 um), and the column temperature was set at 30 ‘C. The detection wavelength was set at 303 nm (for mulberroside A,
mulberroside F and moracin M) and 270 nm (for forsythoside B, forsythoside A, forsythin, atractylodinol, atractylenolide II, and
atractylodin). The mobile phase was composed of acetonitrile-0.2% phosphate acid solution in gradient elution manner at a flow rate of
1.0 mL/min. The HPLC fingerprint of Shirebi Tablet was established, the common peaks were determined by similarity evaluation
system for chromatographic fingerprint of TCM (Mersion 2012.130723), and the similarity was calculated. The content determination
methods for mulberroside A, mulberroside F, moracin M, forsythoside B, forsythoside A, forsythin, atractylodinol, atractylenolide I1,
and atractylodin were validated. The chemometrics methods such as cluster analysis and principal component analysis were used to
evaluate the quality of Shirebi Tablet from different batches based on the results of fingerprint common peak area. Results The
fingerprint of Shirebi Tablet was established. Sixteen common peaks were identified. The similarity of fingerprints of 10 batches of
Shirebi Tablet was more than 0.95. Nine components had good linear relationship in the range of mass concentration (r>>0.999 1), and
the average recoveries were 98.87%, 97.44%, 97.94%, 98.39%, 100.13%, 99.06%, 96.80%, 98.44% and 99.15% with the RSDs of
1.42%, 1.17%, 1.30%, 0.91%, 0.86%, 1.23%, 1.08%, 1.37% and 0.79%, respectively. The concentrations of mulberroside A,
mulberroside F, moracin M, forsythoside B, forsythoside A, forsythin, atractylodinol, atractylenolide 11, and atractylodin in 10 batches
were 0.192—0.289, 0.057—0.095, 0.113—0.158, 0.309—0.375, 1.537—1.916, 0.478—0.596, 0.049—0.072, 0.279—0.354, and
0.629—0.759 mg/g, respectively. The results of cluster analysis showed that 10 batches of Shirebi Tablet were clustered into two
groups, and the results of principal component analysis showed that the principal components 1—6 were the main factor affecting the
quality evaluation of Shirebi Tablets. Conclusion The method is simple, accurate and reproducible, which can be used for the quality
control and evaluation of Shirebi Tablet.

Key words: Shirebi Tablet; HPLC; fingerprints; chemometrics analysis; cluster analysis; principal component analysis; mulberroside
A; mulberroside F; moracin M; forsythoside B; forsythoside A; forsythin; atractylodinol; atractylenolide Il; atractylodin; quality
evaluation
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Fig. 1 HPLC fingerprints of 10 batches of Shirebi Tablet (S1—S10) and referential fingerprint (R)
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Table 1 HPLC fingerprints similarity results of 10 batches of Shirebi Tablet
- HAAARE
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 R

S1 1.000 0.987 0.963 0.986 0.991 0.970 0.980 0.933 0.971 0.987 0.992

S2 0.987 1.000 0.958 0.976 0.985 0.974 0.977 0.937 0.975 0.980 0.990

S3 0.963 0.958 1.000 0.951 0.959 0.935 0.934 0.955 0.940 0.969 0.973

S4 0.986 0.976 0.951 1.000 0.982 0.962 0.969 0.919 0.969 0.989 0.985

S5 0.991 0.985 0.959 0.982 1.000 0.984 0.977 0.950 0.988 0.977 0.994

S6 0.970 0.974 0.935 0.962 0.984 1.000 0.987 0.968 0.989 0.955 0.987

S7 0.980 0.977 0.934 0.969 0.977 0.987 1.000 0.947 0.967 0.965 0.985

S8 0.933 0.937 0.955 0.919 0.950 0.968 0.947 1.000 0.956 0.922 0.965

S9 0.971 0.975 0.940 0.969 0.988 0.989 0.967 0.956 1.000 0.960 0.987

S10 0.987 0.980 0.969 0.989 0.977 0.955 0.965 0.922 0.960 1.000 0.986

R 0.992 0.990 0.973 0.985 0.994 0.987 0.985 0.965 0.987 0.986 1.000

#F2 10 #EEMIER HPLC BIE£AHIERETIEEIR
Table 2 Relative peak areas of common peaks for 10 batches of Shirebi Tablet
- FHT U I AR
1 2 3 4 5 6 7(S) 8 9 10 11 12 13 14 15 16

S1 0.264 0.081 0.606 0.117 0.384 0.512 1.000 0.089 0.635 0.321 0.062 0.087 0.424 0.893 0.258 0.081
S2 0.291 0.111 0.455 0.135 0.535 0.612 1.000 0.128 0.604 0.38 0.079 0.185 0.474 0.937 0.119 0.109
S3 0.178 0.042 0.462 0.109 0.489 0.262 1.000 0.133 0.369 0.312 0.059 0.1 0.271 0.531 0.185 0.066
S4 0.277 0.074 0.750 0.126 0.327 0.546 1.000 0.272 0.527 0.384 0.063 0.115 0.406 0.975 0.116 0.097
S5 0.221 0.106 0.451 0.107 0.249 0.511 1.000 0.145 0.542 0.381 0.082 0.121 0.451 0.792 0.224 0.081
S6 0.253 0.080 0.258 0.120 0.199 0.497 1.000 0.211 0.495 0.196 0.082 0.148 0.384 0.834 0.146 0.144
S7 0.300 0.120 0.417 0.107 0.293 0.533 1.000 0.12 0.553 0.086 0.070 0.177 0.355 0.973 0.178 0.063
S8 0.178 0.059 0.161 0.079 0.230 0.225 1.000 0.135 0.342 0.151 0.051 0.058 0.272 0.546 0.040 0.078
S9 0.308 0.105 0.313 0.132 0.211 0.526 1.000 0.281 0.547 0.397 0.078 0.053 0.422 0.798 0.131 0.163
S10 0.274 0.090 0.677 0.141 0.500 0.503 1.000 0.187 0.404 0.378 0.071 0.075 0.397 0.956 0.258 0.127
F¥JMH  0.254 0.087 0.455 0.117 0.342 0.473 1.000 0.170 0.502 0.299 0.070 0.112 0.386 0.824 0.166 0.101
RSD/% 18.56 28.28 40.53 15.36 37.40 26.53 0.00 3857 19.69 37.84 15.33 4157 17.80 20.03 41.77 33.77
HF. RFa M, EHEEE B, S E AL B 244 HEEMWERK BUERIE A (SD) &E&E, #%

. EREE. ARAR II. BARRKIEEA, LA
JREIR R AER (X, WEHBNPALER (YD
17N, 3 9 FEisr BT RE . AHE R % (R?) Al
LR R LR 3.

243 FEEEEE L “2.1.17 TRREX ISR
W, FESLHEFE 6 X, MMREH AL REEF &
¥R M. B B, EHEET AL EHE. BR
Rl AARNEE N THARKIEIAN RSD 700
1.05%. 1.28%. 1.14%. 1.01%. 0.56%. 0.68%. 1.27%.
1.09%. 0.73%.

“2.1.27 WURNIEFATHIS 6 O #A (Sl v
W, WIFIEREIE A AL JEHF. ¥R M.
HERESE B, RN AL EWE. BARE. O
ARNEE 1. BARZRERIA, RS T&&, 45
B9 MEr&ER RSD 0518 1.63%. 0.87%.
1.75%. 1.44%.0.86%. 1.34%. 1.79%. 1.63%. 1.20%.
245 FEMEZ BUEHREH (S F—/tik
MV, THI 5 0. 3. 64 9. 120 18. 24 hfkik
HEFENE, 25 BRI i 24 h WARUE,
FEH A REHF REEM, EMEEET B, &
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Fig. 2 HPLC of mixed reference (A), Shirebi Tablet (B),
negative sample without Mori Ramulus (C), negative sample

9-forsythin 11-atractylodinol

without Forsythiae Fructus (D), and negative sample
without Atractylodis Rhizoma (E)

=3 BAERTMBROEERR
Table 3 Linear relationships of nine constituents in
Shirebi Tablet

LR/

D% EEWE R2
(ug'mLt)

FETFA  Y=1.1073X10°X—538.4 0.9991 1.99~39.80
FEHFF Y=1.3549X106 X+327.9 0.9995 0.66~13.20
F¥EHEM Y=0.9826X10° X+1001.6 0.9999 1.08~21.60
EEFMEETFB Y=1.927 5X 106 X—859.1 0.9992 2.39~47.80
RIS TFA Y=1.099 6X 106 X+526.2 0.999 7 10.62~212.40
EEFIF Y=1.258 1X 10 X—335.8 0.9993 4.16~83.20
HAREKE Y=8.136 7X 105 X—279.5 0.9997 0.52~10.40
FIAR BRI Y=1.581 9X 106 X+544.7 0.9995 2.69~53.80
HEARE  Y=17352X10°X—635.8 0.9998 4.96~99.20

MR AL BT, BARRE. AARNEE 1. &R
FIETH AL RSD 4354 1.03%. 1.41%. 1.26%.

1.15%. 0.79%. 1.08%. 1.42%. 1.13%. 0.89%.
246 MFEEGERFEE BUE—HIR 9 R
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g, B9 1y, B 109, KEEWE, IR (hE
23 ) 2015 AFhi PUFBEE SR 2 Tl A 2 I NAR S B
AR FATECH] PR AR R R (R A 0.234
mg/mL. ZF&#H F 0.076 mg/mL. F¥&E M 0.124
mg/mL.EFHEEFF B 0.318 mg/mL & BT A 1.642
mg/mL. #E1F 0534 mg/mL. AR ZEE 0.058
mg/mL. FARNEE 11 0.292 mg/mL FEAK 0.716
mg/mL) 0.5. 1.0, 1.5 mL %% 3 1, Hi% “2.1.27
TR 5 BOINRE R A, v E, Tt
HENH AL REHF. ZFEE M. E¥EH B,
HERINRE AL B, SRR, ARNE . &
REMEMWR, FRJET AL RET R R¥R
M. JEREET B EMERT AL . SRR
EHARNES . AR ZE B RS 5 98.87%.
97.44%.97.94%.98.39%. 100.13%.99.06% . 96.80%-
98.44%.99.15%, RSD 73714 1.42%.1.17%. 1.30%.
0.91%. 0.86%. 1.23%. 1.08%. 1.37%. 0.79%.
247 FESSENE B 10 MNMIEREERGEF R
f BN AT R4S 3 TR A A R AR
WFHFENE S AL RIEFHF. REEM. &
FBET B EMERT AL BT, BARE. AKX
WEE 1. EARFERETA, 7335 9 PR/
&, SiRNE 4 10 RUIKFER PR AL R
F. %R M., EATF B, MBS AL M.
BAREE. ARNES I, TARZRKIRE D5 B
0.192~0.289. 0.057~0.095. 0.113~0.158. 0.309~
0.375. 1.537~1.916. 0.478~0.596. 0.049~0.072.
0.279~0.354. 0.629~0.759 mg/g.

25 ETUHFITEFNERERRENT

251 CA CA Z&—Fhisd Ziodh @ sl £t 1 s
15, ARAETT T R SRS A LU, SRR
ARG R, BLEL) 32 B T R 24 B Ll 310 1 )
BEIFM . P10 AMASEHCEAGE A RS 16 A
LA W A I T A AR &, SR SPSS 26.0 A
AN R G0 I 2925, L Euclidean 5 A R AT
FRSHr, SERE 3. HREPEEN 10 H, 10
HERE R AT B 4 35, S6.S9. S7 N | 2%, S4. S10.
S1. S5. S2 J9%5 1125, S3 N4 1135, S8 A% IV
2% MRIEBEEN 15 B, 10 HEFES TSR N 2 2K,
FIRE L NSRRI, L VR
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F4 BRERPIMRISHEEMNESR (X£s5,n=3)
Table 4 Results of content determination of nine constituents in Shirebi Tablet (X £ s, n=23)
e FUE 5 #(mg-g™)
] - . e
FEHA REHF RERM EHEEEB EHAETA O EMIF CAREE HARABD SRR

S1 0.23240.004 0.078+0.001 0.126+0.002 0.317+0.003 1.634£0.013 0.539£0.006 0.057 £0.001 0.296 £0.002 0.712+0.011
S2 0.21740.001 0.069+0.001 0.135+0.001 0.342+0.005 1.571£0.025 0.512+0.003 0.062+0.001 0.317 £0.005 0.696 +0.007
S3 0.19240.002 0.0574-0.001 0.149+0.003 0.309+0.004 1.537£0.016 0.517£0.005 0.049+0.001 0.253+0.004 0.629+0.012
S4 0.19840.003 0.064+0.001 0.128+0.002 0.324+0.002 1.429+0.021 0.478£0.007 0.051£0.001 0.279+0.005 0.683 +0.009
S5 0.20340.001 0.08540.002 0.113+0.001 0.348+0.006 1.592+0.009 0.542+0.008 0.069+0.002 0.327 £0.001 0.658 =0.004
S6 0.24940.003 0.07140.001 0.121+0.001 0.356+0.002 1.726 £0.017 0.529 £ 0.005 0.054 £0.001 0.291£0.004 0.707+0.011
S7 0.23740.004 0.083+0.002 0.137+0.002 0.335+0.004 1.652+0.024 0.523+0.007 0.067 £0.002 0.305+0.002 0.714 +0.005
S8 0.26340.004 0.083+0.001 0.138+0.001 0.363+0.005 1.916 £0.011 0.578£0.002 0.072£0.001 0.354 =0.005 0.759 +0.008
S9 0.28940.002 0.095+0.002 0.151+0.003 0.375+0.003 1.857 £0.007 0.596 +0.008 0.063+0.001 0.339+0.001 0.726 +0.012
$10 0.275+0.003 0.087£0.001 0.158 £0.002 0.361£0.001 1.739+0.026 0.551 +0.009 0.069+-0.002 0.341+0.003 0.743+0.009

Euclidean &5
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3 10 #EEMRIE R BARHKE
Fig. 3 Dendrogram of ten batches of Shirebi Tablet

48 R TR AR (1) 48 SCEI RS S50 i I AS ) 393 (] 4tk
A, FIRe SHI7 R R 256 P HskiR . SR
5 DA R 2 A T 2 A R
252 PCA ¥ 10 LB A HFearEiE o 16 N3k
HUEIE AR NGt 8k SPSS 26.0 H1, AT
PCA, THEAHK REFFAE A7 ZE DR EE, $2EHL
O MRy, S5 ILER 5 MK 4. (3R 5 AT 6
AN ERFHEE KT 1, B 4.765. 3.535. 2.448.
1.527.1.299. 1.046, %} 7 22 I 5T ik 2 43731 v 29.780.
22.096. 15.298. 9.542. 8.121. 6.538, Zit 77T
BRZFE N 91.375%, KT 85%, FHIFRELHT 6 DI pk
B ATARRIE B 16 ML 1§ 91.375% 115 .,
AT DAHE T PR A (T =
3 g

A SIS AEAR AL B S A VR £ 7 U, DR
PP K s ] e s I AR . A R DL
BIEHFR Y ZEEE AL F REFEE M. SN
H B EMEET A BT BARERE. AARNES
AR R LG TR AIRRR, RO S BUA 1 (70%

*5 YHEEMSERBE
Table 5 Characteristic value and variance contribution

rate
R RHEE  TETIREMN R ETTIRE%
1 4,765 29.780 29.780
2 3.535 22.096 51.876
3 2.448 15.298 67.174
4 1.527 9.542 76.715
5 1.299 8.121 84.837
6 1.046 6.538 91.375
7 0.581 3.630 95.005
8 0.505 3.154 98.158
9 0.295 1.842 100.000
5
4
- 3
&
&2
1
0
1 4 7 10 13 16

4 HSEPCAAE
Fig. 4 PCA scree plot of various samples
LFE R, 95% LRIV FEEITI02 709
F R 110 200) OBy 20 G P g e e e B -2 |
InF BRI D) AT T 5, IR EIR L 7T0%H
W AR O 7118 7 SR B WA 22, E a4 B 2
R, EEME 9 M H bR S SR BUSCR i
Bt i LA 7000 FF S i U 7R 7S S U 18]35 4T 2%
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