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Quality evaluation of Xin’ an capsules by combination of fingerprint, multi-component quantitative
analysis and chemical pattern recognition analysis

LI Yanrong', DU Yilong', SHEN Ying’, WU Zhe', WANG Dixin', ZHAO Shengnan', PAN Haifeng' (1. Institute of
Traditional Chinese Medicine/Key Laboratory of Traditional Chinese Medicine Research and Development of
Hebei Province, Chengde Medical University, Hebei Chengde 067000, China; 2. Chengde Yushi Jindan
Pharmaceutical Co., Ltd., Hebei Chengde 068150, China)

ABSTRACT OBJECTIVE To establish a method for quality evaluation of Xin’ an capsule by combining fingerprint,
multi-component quantitative analysis and chemical pattern recognition analysis. METHODS High performance liquid
chromatography (HPLC) combined with Similarity Evaluation System of TCM Chromatogram Fingerprint (2012 edition) were
used to establish the fingerprints of 24 batches of Xin’an capsules and evaluate the similarity. The common peaks were determined.
The contents of glucosylvitexin, rhamnosylvitexin, vitexin, hyperoside and isoquercetin in Xin’an capsules were determined by the
same HPLC method. Taking the common peak area of fingerprint as the variable, MetaboAnalyst 5.0 tool was used to draw the
cluster analysis (CA) heat map. SIMCA 14.1 software was used to perform principle component analysis (PCA) and partial least
squares-discriminant analysis (PLS-DA). RESULTS Twelve common peaks were identified with the similarity greater than 0.97.

Six common peaks were identified as chlorogenic acid, glucosylvitexin, rhamnosylvitexin, vitexin, hyperoside and isoquercetin.

The linear range of glucosylvitexin, rhamnosylvitexin, vitexin,
hyperoside and isoquercetin were 2.36-151.35, 9.15-585.20,
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1.20-76.50, 0.68-43.20, 0.44-27.90 pg/mL (all »>0.999).
RSDs of precision, repeatability and stability (24 h) tests were
all less than 2.00% . The average recoveries were 95.80%
(RSD=0.96% , n=6), 102.10% (RSD=0.93% , n=6) ,
103.26% (RSD=1.28% , n=6), 103.89% (RSD=0.73% , n="6)
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and 102.09% (RSD=1.79% , n=6), respectively. The contents of the five components were 0.988 8-1.559 1, 4.336 6-11.220 1,
0.065 1-0.830 5, 0.043 8-0.692 5 and 0.023 2-0.427 2 mg/grain, respectively. The results of CA and PCA showed that 24 batches
of samples could be divided into three categories, i.e. S1-S15, S16-S18 and S19-S24. PLS-DA showed that variable importance in

projection values of the corresponding component of peak 6 and glucosylvitexin (peak 7), rhamnosylvitexin (peak 8), hyperoside

(peak 10) and isoquercetin (peak 11) were greater than 1.

CONCLUSIONS The established HPLC fingerprint and

multi-component quantitative method are simple and feasible. Combined with chemical pattern recognition analysis, it can be used

for the quality control of Xin’ an capsules. Glucosylvitexin, rhamnosylvitexin and other components may be differentital markers

affecting the quality of each batch of samples.

KEYWORDS Xin’ an capsules; high performance liquid chromatography; fingerprint; multi-component quantitative analysis;

cluster analysis; principal component analysis; partial least squares-discriminant analysis; quality control
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AHFSE T AR AT Agilent 1200 £ HPLC {Y &
Pic #4145 B 91 K % (diode-array detector, DAD) |
TES ML PUICHE | H ShaF e as AR AR (3¢ 15 Agilent
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18060103) (FHF] 2 X HE 5 (425 16070601 ) 42 2Z Bk 11 X
HESE (F1E5 19103001) Sk Bz 20 BR A (41E75- 18062702)
B0 A AR JETE AR R A FR S | Al B AT
98% . WL NG M eika, o bra, JKW@‘/%
Ko 2480 e e i 3 ZRA B, HUAS 2 R 5

En 80 mg, ;'é{}?,fﬂ u\y—] %1
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G5 I'% #e || 4% I'% #5
SI REMEAPIARAG 20201000 || SI3 AEEEAFEIIARAE 20210104/1
) REAEAFGVAWAT 20001002 || S14 REMEAGLERAE 20201103
3 REEMESFEARAT 20200003 || SIS REHESAEDARAR 20210101
St REMESNARAT 20201004 || S16 DAL HGERAT 20180702
S5 REMFEAFGIARAT 20201102 || S17  WIETRELHZHRAR 20180103
6 REMEAAGIARAG 20001000 || SIS PUIETELHEARAR 20190101
ST RERESSALARAF 180901 S19 AITREEALARAR 20180602
S8 REMESFALARAT 180302 0 ICTREEAGIERAT 20180801
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I REMESFGNARAT 202101042 || 24 TTRERLGIAERAT 20170808
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DU SRR (D), A6 B2 DRI AR PP UL 25 3t 38 1.0 mL/min;
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[} 1] /min

3 SRIFUR 5 7 HEIA AT 5 8 PR 36 BT 5 9 AR 2K

10: G2 BETF 5 11 St
E3 RB&EXHRmaR’KHPLCE

TS L RIS S e T T, R T TR R
Iy, FLA I m
242 KVEXRRFZLE HETEC2.2.1750 R IR
EPPETT IR 2 BT R R S22k R R
Xof B A TS T L L 50 9% FR R v 391, B A bR
A3 BB VR B 431k 151.35,585.20 . 76.50 ,43.20,27.90
ng/mL AR A X BA SRV v T o B R YR A o B 2 Ak
T, FH 509 H A EL AR B, TC ol it ) 2 88 26 W o
e BE 4351k 75.68.37.84,18.92.9.46 ,4.73 . 2.36 pg/mL,
FEIR R BT T VR B 43531 A 292,60 ,146.30,73.15,
36.58.18.29.9.14 pg/mL , #1302 o e i 43501 by 38.25
19.12.9.56,4.78 ,2.39 .1.20 pg/mL , 4> ZZ k1T i o e J 43
)24 21.60,10.80,5.40,2.70,1.35,0.68 pg/mL, 54t iz £
R 4 )R 13.95.6.98,3.49,1.74,0.87 ,0.44 pug/mL
MR IVERME AT o B R TR A X B SR W T FnR G2k
PRV IS T8 5, 422,17 T il SR OGN 22 , i
SRUETATR o DAREIN B 43 o o v B (o) Ry i A s L 0 TR AR
(V) YA RIA TN E RN, 258 03 3,
®3 HAZFEBRESIMASNEAFESLMN

R Bgr: r ARHEV L/ (ng/mL)
Ve T y=23719-797 09999 236~15135
HHZ BT y=173%-9.76 09999 9.14~585.20
i 7=20.00x—435 09999 1.20~76.50
il it y=23300—3.28 09999 0.68~43.20
S y=2073—1.54 09999 044~27.90

243 KEERE DO LR EFE N (49 S, #%
“2.2.27 WU R 7 kil g A R, Fe 2. T g Ak
HELEUERE 6 YK, DRI T A . 25 R IR 2 A
7 IR R AT HIRIER 2P A S R R e i
T RSD H/N T 2.00% , 2B )7 Bkt %5 1 [RLAT

244 HEMWIRE BOOL RS (455 S1), k6
By, $22.2.27 WU T I3 VAT 48 S i R, 2,17 30
TGS E | 0 S TR MR A T B
Oy SRR AR A AT AR R BT
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R R A 2 BT A R R & i 0 RSD M T
2.00% , R EHEEER L.

245 RUEMIRAE  BOL LR YERE G (45 S, 4%
“2.2.27 R ik A A, A A T E IR R E 0.
2.4.8.12.24 h B4 2. 17T R o i A5 R AR I A2 L 10 5%
WETRIAR . S5 AR HIR R A AT AR 2R BT
FEIRIZR | A 22 BT RN S A R 0 1E AR Y RSD B/
2.00% , I S S TE 35 0 TR 24 h NFRUE .
2.4.6 IR RS PRI M YO
PERE T (G55 S1)6 10y, By 29 0.25 g, 4 5IDRS %5 I A
0.902 mg/mL F4IAIZR A A5 W5 AW 1 mL.0.930 mg/mL
AL FR) 2 B2 BT M 4 mL . 0.890 mg/mL 43 %
#% 0.5 mL. 0.725 mg/mL 14 2Bk %W 0.2 mL . 0.610
mg/mL [ 54 2 Z K 0.2 mL (#2°2.2.17 30 F J5 B: e
i), 4 2.2.27 WUN ik A S 4% 2.1 I
T SR A HERE DN E T SR TET BRI 115 B R A3 T [l
WA o SRR, 5 RS 1 B A [ 43 1 oy
95.80% .102.10% .103.26% .103.89% .102.09% ,RSD 1}
/NF2.00% (n=6) , KW J7 L ER B AT, 2551 03 4,
x4 HAZHEHEES MRS RMEERKZRIRIGLE

R(n=6)
. ReER/ 2R AR/ WfRE MEERIGE FEYIERE RSD/
Gl
g mg mg mg % % %
HHZHEMT 02518 09407 09020 17991 95.17 95.80 096

02508 09369 09020 17917 9477
02507 09365 09020 17957 95.25
02501 09343 09020 18005 96.03
02503 09350 09020 18037 9631
02506 09362 09020 18136 9727
HHZRAHT 02518 32326 37200 699%5 10113 102,10 0.93
02508 32198 37200 69773 10101
02507 32185 37200 70071 10184
02501 32108 37200 70279 10261
02503 32134 37200 70087 10256
02506 32172 37200 70655 10345
LakiE 02518 03725 04450 08269 10211 103.26 128
02508 03710 04450 0821 10137
02507 03709 04450 08303 10324
02501 03700 04450 08356 10463
02503 03703 04450 08312 10357
02506 03708 04450 08364 10463
eid 3 02518 01204 01450 02715 10421 103.89 073
02508 01199 01450 02685 10248
02507 01199 01450 02715 10455
02501 01196 01450 02699 10366
02503 01197 01450 02711 10441
02506 01198 0.1450 02706 10400
i % 02518 00982 01220 02206 10033 102.09 179
02508 00978 0120 0237 10320
02507 00978 0120 0200  100.16
02501 00975 0120 0247 10426
02503 00976 0120 0207 10090
02506 00977 0120 0242 10369
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247 R EIE  W2ARLO L ERERE 157 12.2.27
TG 7 00 R S PR E o A O VR, BT
200, 4R 217 IUT QR AR BEREIN E , 10 SRR, R
FHAM RIS il P IR 28 A 2 W 558 5 s o0 0 5
AR LS,

®5 UHOERBEFHNEREPHARIEETSE
SIS ENELR (n=2)

FRE HEWEEH AHRRE HHR 2 SRR

=}

Lk g (mg/Fi) (mg/fi) (mg/fi) (/i) (mg/fi)
Sl 04113 15365 52803 06085 0197 0.160 4
S2 04134 15591 57864 06780 02179 0.181'1
3 0.368 2 12782 45288 04035 02910 02105
S4 03594 12331 43429 03842 02864 02070
§5 03711 12327 44115 03932 02832 02070
S6 03759 12819 45012 04098 02980 02157
NI 0.368 5 15117 46849 08206 02477 0.1872
S8 03855 15573 44373 08079 03194 02319
9 03792 15502 45752 08305 02155 0.169°5
S10 03948 13113 46097 01602 02200 0.1682
S11 03908 13166 46394 01661 02184 0.1676
SI12 03687 12523 43366 02574 02603 0.1921
S13 03714 13186 45742 02753 027111 0.1983
Sl4 04067 13611 47836 01700 02245 01726
SIS 03850 12929 45317 01576 02156 0.1623
S16 04743 10715 17257 01435 06787 03976
S17 04788 0.988 8 7.046 1 00819 06144 03595
SI8 0462 6 1.038 1 18567 02249 06925 04272
S19 04502 11595 92187 0.0849  0.0504 0.0262
20 04638 1.0580 78554 00858 0.0580 00236
21 04508 10157 89387 00802 0.0464 00232
§22 04711 14094 112201 01043 0.0610 0.026 1
§23 04386 10297 74829 00651 00438 0.0260
S24 04451 L1782 92787 00884  0.0882 00367
HiE 04119 12726 6.1107 03117 02541 0.1741
RSD/% 9.0 14.40 3387 8239 7130 0435

P AN [R5 1800 1) 5 22 SR AR U LA
D5 A C RS ARG 34 & i (LU E R ) < AH
XX i =25 T R i R R O3 (P S AT
FREA PR Y SR 2 A DL R R AR
TEONNT S, K A Excel 2013 224 TR IR E], 45 R LR 4,
FH R 5. & 4 AT LUDUER | TRl — T AN R R i v 5
BT A — 25 5 AN R Z )5 A 1
2SRRI S, QAR G i R 2 A T R
PRI ZR B i Ay, AR R BRSO AL 1K
FE b A 22 Bk TS R S e LT AR
FEIR 2R B AR T o i A g, AR 3R L A 2Bk SR A
25 FEEKIRBISHT
2.5.1 CA  CAFIREI W] XF Bl 47 0 6 4 RN 3 4
A R 1 SRR S B it ) G R L SE S ) SRR I
b2 1o 22 (B I O 2R 00 i3k A UE 1Y) i 21 (45
o T 2 IO 25 AL, L A0SR 0 —Ab s 1 ik
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SR AT
0.700 0 —_—— K
0.6000 o
05000 —— WK
04000 . —_—— LT K
St PR
S IS
4 24#ORREPHAEHEETE LS EX

P, SR A B AL, I S B, TT L
IS BBt 5 % G 1 25 S AR AT B 24 b0 2 B Y 12
A A W I TR LS A MetaboAnalyst 5.0 1.5, 4% “sta-
tistical analysis” B, X E5 4 E A 7 16 | U0 — b S 44
Jo it CARRELL FEULIEI 5. FH L5 AT, 24 A 5t T 2R
B 325 :S1~S15 R K —24, S16~S18  Jy—I,S19~
S24 A —5  ARTE Z A I 16 O L B S
Bk 4.6 5 WX I 840 A I 3R BT (84506 ) A, I
AR LA WERT I 83 B e R AR g 5 DU G A 7 A
min 1, 5.6 ST LA R A 22 Bk (10 508 St R
(1150 () F AR R /=7, HL 6 5 ke o7 A o 1) % 1 P
i FARE T R T KA R T KA
AR b o, IR 2R B (8 5 08 ) 1y % e AN A 5
456 CAIEIMP R S B AT A1, 6.7 8,10 11 562
B S AN]SR B A 25 S

12%54%

820 821524 522 819 823 S17S16S18S14813 15810811 SI S2 89 S7 S8 83 S5 S12 S4 S6
#5

B5 24#ORRBEH M CAMKRE

2.5.2 PCA  #:y 24 Oy R 12 4~ Wi 1 1
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