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Study on HPLC Fingerprint Combined with Chemometric to Analyze the Quality Differences of
Xinnaojian Capsule(Tablet) in Different Enterprises

WANG Zhao, ZAN Ke, ZUO Tiantian, WANG Ying, JIN Hongyu, MA Shuangcheng”(National Institutes for
Food and Drug Control, Beijing 102629, China)

ABSTRACT: OBJECTIVE To establish an approach for quality evaluation of Xinnaojian capsule(tablet) and to compare the
quality differences of Xinnaojian capsules(tablets) in different enterprises. METHODS  Transformed the characteristic
chromatogram of Xinnaojian capsule(2020 edition of Chinese Pharmacopoeia) into fingerprint method, and method evaluation was
performed. By comparing with control drugs, the characteristic peaks were investigated. Then twenty-one batches of samples from 3
enterprises were determined and their fingerprints were compared by analysis of similarities. Then hierarchical cluster analysis and
principal component analysis were applied in pattern recognition. RESULTS The fingerprints of Xinnaojian capsule(tablet) from
three enterprises differed. The results of hierarchical cluster analysis and principal component analysis were consistent, which
indicated that the fingerprints of the samples from the same manufacturer could cluster to their own group. The characteristic peaks
of 10(epigallocatechin-3-gallate), 13(gallocatechin gallate), 16(epicatechin-3-gallate) showed the greatest impact on the fingerprints.
The content of epigallocatechin-3-gallate in samples of enterprise H was low, which was only 60.08% of that in samples of
enterprise N, while the content of gallocatechin gallate was higher in samples of enterprise H. The content of gallocatechin gallate in
samples of enterprise S was lower, which was 42.47% of that in samples of enterprise N, while the content of epicatechin-3-gallate
was higher in samples of enterprise S. In addition, the proportion of the main components in the samples of different enterprises
were not the same. CONCLUSION HPLC fingerprinting with aid of chemometric analysis is simple, objective and easy to realize
digitalization and can reflect the differences of chemical component and proportion between samples more intuitively.
KEYWORDS: Xinnaojian capsule(tablet); fingerprint; chemometrics; pattern recognition; hierarchical cluster analysis; principal
component analysis
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Tab.1 Sample information of Xinnaojian capsule(tablet)

Gii' Al Eilns 7
1 N 190702 iz 2
2 N 200602 g3
3 N 201201 e
4 N 200705 e
5 N 200701 i3
6 N 201005 e
7 N 201002 i 3
8 S 200302 g3
9 S 200802 i3

10 S 210101 i e
11 S 201101 g3

12 S 200701 i3

13 S 200702 Jii e

14 S 201202 e

15 H 20200802 g3

16 H 20191001 i3

17 H 20200701 &3

18 H 20200902 i 2

19 H 20200903 g3

20 H-P 20200602 F 7l

21 H-P 20200601 il
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Tab.2 Program of gradient elution

t/min A% B/%
0~10 100 0

10~30 100—90 0—10

30~50 90—100 10—0
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Fig. 1 HPLC chromatograms of reference compound and
typical sample

A-mix reference solution; B—test solution; 1-gallate; 2—epigallo-catechin;

3—caffeine; 4—epicatechin; 5—epigallocatechin-3-gallate; 6—gallocatechin
gallate; 7—epicatechin-3-gallate.
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Fig. 2 HPLC fingerprint overlay of 21 Xinnaojian
capsules(tablets) from different enterprises
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Fig. 3 HPLC fingerprint common patterns of Xinnaojian

capsules(tablets)
2—gallate; 5—epigallo-catechin; 7—caffeine; 9—epicatechin; 10—epigallocatechin-
3-gallate; 13—gallocatechin gallate; 16—epicatechin-3-gallate.
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Fig. 4 Similarity results of 21 batches of Xinnaojian
capsules(tablets)
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Fig. 5 Principal component analysis of 21 batches of

Xinnaojian capsules(tablets)
A—score plot; B—loading plot.

Chin J Mod Appl Pharm, 2022 June, Vol.39 No.12 -1617 -



253 WABIEST RS RBEARX S
FRFIE XS AT 2R — R Zou g it ik, MR
SRR o RS RS A X AR m AR HEIL S, DARK
[CHE RS M, RAEAR L T R, 454
WK 6, 5 FMIrmrdfl, 3 ZebAtms AR
J—2, Ho b N, S5 H X408 2 2, M
[ — Mk PR AS [ I R AR dh 22 S 5/, (BN TR
PR S Z A SE AR 25 5, TR H 5534
2 FEFBK, WREME LA R TR I 0E
10(REETILAREE TIRAR). 1 BAEE TR
LR EEETIRER) . 1§ 16 LA E & TIRIER)
AR R ZFE TTERECOR, A = H R4 Al
o B RS R i T ST W TR AR AT N, ik H
REETILRZEE TR & &8, U0
b N EE S AR R RS 60.08%; 4l S BT
M2 LA R B FIRER & AL, (Ol N FF
i AR Y 42.47%; Ak H FRig 1305% &1
RILAREE TR & ERe, /il S g
16(FILAREETREW S EE . Ak, £F
BN LA BT AT
3 Wig

iR ot EE R A LE NS, SR
— 2 M BT 7 A5 2 10 BE A8 (AR 3 Hh 2 S AR R 1Y
Kl , o Rk S A 4e S g U012 R AE 5] 3
SRR FE L T B AR IE AR B, B 2
i, AR Bl . AR E Y 21 itk
FE S BRRRAE RS S0 B, 45 6 25 BUPRMEROKR
TIE X A ANl Aol ™ S i i i 22 5 o N4 S0

N

S

H
_p

B6 21 s IR LKA

11910131214 87 6 3 5 4 2 116191820211715
PG5

ST IS A RS B, AT T 2y i A R A
PR o AT IT DR A AR PR AR R £
PGB M7, oA 9 e i i i, SR A
fesgit s T, ATORBURE S OB IR 1, JF
B BRFEAS Y 2253

SEEGUE BN [R5 35 5 >60% Y 32 2 A%
oy 10CEREE TILERRE TIRN) . 138 TR
ILRREBETmRER) . 16(RILERKEFIRER)M
i RO B 2R S, 3K —T7 T ] RE R
Al i A 2 it ISR R A s o5 —TJr i, o
I 245 L 2020 4F Lo 73T 1 AT 258 iR BB b
HEN, IRfUE T 2R R BCIAGIR ICT 2 (AR PR
BB T %R, BUA R 27— R
A T LN SRR —h KR —id 9k —
TN TCHE — IR e 1 — i U — L TR L 2 B —fk
H— T e iy . BT Z20RA M, X
TASM UL MR | BRI E] | R B pH {ELAY 1
i DU N A LK TR Ty SRR B . Herp
BRULIERT Z JHAACH, 5) i A T Jm 3 15k i
)RR S SIAMETIVE R IT, 2 T BB IR 5 IR
IR TG Y, T KALPRIRMEN ) R,
TESRBOL AR 5 AR A R , pH EA DGR MR
WA VIEYE L, SRR ZHIREE
Yo pH {EE m A S G e h s 2 A ™
ABGEM R B, T EH AR, TR PR B
W o T AAS ] 4 ll 36 SR BO R AN A B DA R A
AR T EUT i 22 5 IR A

Fig. 6 Cluster analysis of 21 batches of Xinnaojian capsules(tablets)
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