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Abstract: Objective To establish an HPLC method to determine the contents of caffeic acid, catechin, epicatechin, 6,8-di-C-
glucosylapigenin, isorhamnetin 3-O-gentiobioside, sennoside B, sennoside A, and tinnevellin glucoside in Tongbianning Tablets, and
to comprehensively evaluate quality by chemometrics analysis. Methods The separation was carried out on Discovery Cig column
(250 mm x<4.6 mm, 5 um). The mobile phase was 0.3% glacial acetic acid - acetonitrile with gradient elution. The detection wavelength
was set at 325 nm (0 — 13 min for caffeic acid) and 270 nm (13 — 55 min for catechin, epicatechin, 6,8-di-C- glucosylapigenin,
isorhamnetin 3-O-gentiobioside, sennoside B, sennoside A, and tinnevellin glucoside). The column temperature was 30 <C, the volume
flow was 1.0 mL/min, and the injection volume was 10 pL. The results were comprehensively analyzed by using cluster analysis (CA),
principal component analysis (PCA), and orthogonal partial least squares-discriminant analysis (OPLS-DA). Results Caffeic acid,
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catechin, epicatechin, 6,8-di-C-glucosylapigenin, isorhamnetin 3-O-gentiobioside, sennoside B, sennoside A, and tinnevellin glucoside
showed good linear relationships within the ranges of 0.49 —12.25, 0.36 —9.00, 1.08 — 27.00, 4.15 — 103.75, 39.47 — 986.75,
43.71 — 1 092.75, 29.20 — 730.00, and 8.57 — 214.25 pg/mL, whose average recoveries were 96.99%, 97.28%, 98.01%, 99.33%,
100.03%, 99.74%, 100.10%, and 98.85% with RSD values of 1.43%, 0.89%, 1.55%, 0.72%, 0.58%, 0.66%, 0.82%, and 1.31%,
respectively. 12 Batches of Tongbianning Tablets could be clustered into three categories, and different production cycles show certain
differences. Sennoside B, isorhamnetin 3-O-gentiobioside, and sennoside A were the main potential markers affecting the quality of
Tongbianning Tablets. Conclusion The established method is simple and feasible, and can be used combined with chemometrics
method for the comprehensive evaluation of the quality of Tongbianning Tablets, and can provide a reference for the improvement of

the quality standard of Tongbianning Tablets.

Key words: Tongbianning Tablet; caffeic acid; catechin; epicatechin; sennoside B; isorhamnetin 3-O-gentiobioside; sennoside A;
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Fig. 1 HPLC chromatograms of mixed reference substances (A), Tongbianning Tablets (B), negative sample without
Pharbitidis Semen and Amomi Fructus (C), negative sample without Amomi Fructus (D), negative sample without
Senna Folium Arida Crustulum (E)

F1 BRSMEMER
Table 1 linear regression of each constituents

% B4 7572 r e MEVE Fl/(ug mL™Y)
WmHERR Y=2.719 8 X 10% X+360.8 0.999 1 0.49~12.25
IR 33 Y=2.479 1 X106 X+1 008.1 0.999 6 0.36~9.00
RILER Y=1.602 7 X108 X—445.7 0.999 4 1.08~27.00
JrHe2R-6,8--C-HEMETT  Y=9.416 5X10°X+268.0 0.999 9 4.15~103.75
S A ER-3-0-p-JlH B Y=3.586 1X10° X+605.8 0.999 7 39.47~-986.75
FEH B Y=7.810 2X105X—733.2 0.999 2 43.71~1092.75
FHEH A Y=4.579 1 X10°X—648.0 0.999 6 29.20~730.00
TP R A Y=6.957 4X10°X—579.3 0.999 7 8.57~214.05
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Table 2 Results of caffeic acid, catechin, epicatechin, 6,8-di-C-glucosylapigenin, isorhamnetin 3-O-gentiobioside, sennoside B,

sennoside A, and tinnevellin glucoside in Tongbianning Tablets (n=3)

J 4540 malg)

B wm mE mLEE ﬁ%%f’sf‘ FRERSOD ewn B A Tfﬂ”ﬁ

C-7H] & fi JefH pETF R
S1 0.076 0.054 0.149 0.612 5.376 6.715 4,537 1.328
S2 0.086 0.062 0.116 0.592 5.490 6.860 4.630 1.525
S3 0.093 0.067 0.133 0.626 5.307 6.626 4,470 1.478
S4 0.085 0.058 0.108 0.553 5.625 7.027 4,741 1.570
S5 0.054 0.044 0.085 0.521 4,421 5.518 3.733 1.238
S6 0.053 0.048 0.098 0.534 4.618 5.773 3.789 1.288
S7 0.059 0.034 0.078 0.486 4.277 5.346 3.616 1.194
S8 0.045 0.031 0.089 0.505 4.203 5.235 3.534 1.148
S9 0.083 0.050 0.168 0.784 6.475 8.084 5.466 1.847
S10 0.064 0.060 0.176 0.832 6.762 8.443 5.710 1.803
S11 0.089 0.042 0.184 0.750 6.894 8.608 5.818 1.970
S12 0.074 0.052 0.209 0.815 7.024 8.777 5.934 1.907
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Table 3 Composition matrix of 8 ingredients in Tongbianning

Tablets
e NP
1 2
W R 0.672 0.611
RS 0.512 0.774
FILER 0.949 -0.188
Fr325-6,8- —-C-Hi B HE T 0.945 -0.225
J R R-3-0-p- ol —HEH 0.992 -0.104
#HI5T B 0.992 -0.103
FHISH A 0.991 -0.104
T AARF B 0.970 -0.110

ZETTRRFN 93.767% (KT 85%), K EHEHH]T 2
F A RIATAR R E M T 93.767% {5 B . T
SYFERERT DU H B — i 1S Bk B nmERR . 3R
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7y R N 0.938, KT 0.5, Fr riisAifa et
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Pl—E KB, 73RS CA &R —5.

2103 IR kiR N AL F 0 (OPLS-DA)  1E
AR/ 3R ) 53 B e I A ) 3 M e s A
R TR T B2 S RFIE RS, R 2 TR
F A SIMCA 14.1 Git#fF, Jfiz47 OPLS-DA %
7, 1B 4. AR BFERREISE (R& RY) &
59 0,992, 0.945, TilGE 124 Q> 0.884, 1

x4 BETRHDERSHFES

Table 4 Principal component analysis of variance in Tongbianning Tablets

NN BIAERFEAR PR 217 A
FFAEAE TIETIREG BRI EIERER%  FHIEE T ETIRER BT E TR %
1 6.399 79.985 79.985 6.399 79.985 79.985
2 1.103 13.782 93.767 1.103 13.782 93.767
3 0.355 4.432 98.199
4 0.099 1.240 99.438
5 0.035 0.435 99.873
6 0.010 0.122 99.995
7 0.000 0.005 100.000
8 5.364 X 10 6.705X 10 100.000
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