406 Frontiers in Pharmaceutical Sciences, Mar. 2025, Vol. 29, No.3

cigE - —RTR -

ETIEYBEIEMZ RS ENERDIKER
FRE VA3

ZRRA", KR, WMmEC, A, MR, HK

1.7 MNa=LmeERFEAERAE ()M 510515)
2. MR AFFRHER (A 110016)
3. PEEXAFRAEIME SR G AMMF R (E 100193)

[H5Z) BA RH HPLC ALK B iR SRS B R 300800 1 S e ik

FiE A 11 HLOMKE R HPLC 88081 E, [ #EA AL PP, X B as Rk 1Tk 71t
HEEIHT, B K B W22 A T, FIEAT G | B T Em A A PR B
FSFZER . PSR URPFSE 1, 6 Rz i i o it . &R 11 ok h i 8UsiE A 37
AN, FRIAATEYH | B B A AR | A SE 19 D igig, ) AS
FI5 . I RAT 4 WRZGH, ARUETE 0.00 LU L. BT, TR ERRE 11 40 Bk
BRI 2, SI~S3 h—3, S4~S11 Ky—3; IEASRE/N ZAREF o3 Hrbric tho ik
F b 18 A2 Ry o I E 25 SR LA i B m B LAy, 6 RS 73 S 7E 4.864~194.600
0.490~19.590, 40.330~1 613.000, 4.980~199.200, 1.221~48.880. 12.560~502.400 pg/mL {5 [F]
WAL R BRI (r=0.9999) o 3HLONKL 7 hAT25H (54T | B B4 i (21
) . MR B (FF2) | BPHEE (P12 | PEEEL(PFS) MRS, (1)
N 1.63~1.68, 0.19, 19.18~19.42, 1.44~1.46, 0.98~1.02, 2.21~2.29 mg/g, L&t #H 7
R0 k% e HPLC $5 80 RIS, S A B UnE: B Z2 R 88083 & it A 7 ik A T R e A e
AT, UK R AR BT PN M B bR R T 2%

[E58IR) OBKZEH BB i, F8a0Eis, sty o, 25254,
EE ST, PR B; FBJTSE; FESE 1 FESE I,
[FESES] R286.0 [ SEkFRIREE] A

Quality evaluation of Xinmai'an tablets based on fingerprint and multi-component
determination

WU Shuangfeng™?, ZHANG Wei'?®, SUN Xiaobo®, WANG Deqin’, GUO Haibiao’, LIU Xiaoqiu®

1.Hutchison Whampoa Guangzhou Bai Yunshan Chinese Medicine Co., Ltd., Guangzhou 510515, China
2. School of Traditional Chinese Materia Medica, Shenyang Pharmaceutical University;, Shenyang 110016,
China

3. Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences & Peking Union
Medical College, Beijing 100193, China

Corresponding authors: ZHANG Wei, Email: 13555864346@163.com; LIU Xiaoqiu, Email:
liuxiaoqiu3388@126.com

DOI: 10.12173/j.issn.2097-4922.202410047
HATE . T MFAEXITE (20212210006 )
A4 K, W4, HRTAF, Email: 13555864346@163.com
xgesk, WE, #H#E, MEHAEFIF, Email: liuxiaogiu3388@126.com

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.1004-5511.202203023
http://dx.doi.org/10.12173/j.issn.2097-4922.202410047

HEETE 2025 E 3 A% 20 5% 3 1 407

[ Abstract)] Objective To establish HPLC fingerprint and multi-component determination method
of Xinmai'an tablets. Methods The HPLC fingerprints of 11 batches of Xinmai'an tablets were established and
the similarity evaluation was conducted. The chemometric analysis was performed on the data to identify the
different components of Xinmai'an tablets. The contents of six chemical components, including paeoniflorin,
calycosin-7-0-B-D-glucoside, salvianolic acid B, cryptotanshinone, Tanshinone I and Tanshinone II, were also
determined. Results The HPLC fingerprints of 11 batches of Xinmai'an tablets showed 37 common peaks,
among which 19 chromatographic peaks were identified, including paeoniflorin, calycosin-7-O-B-D-glucoside,
cryptotanshinone, etc, representing four herbs in the formula: Ginseng radix et rhizoma, Salviae miltiorrhizae
radix et rhizoma, Astragali radix, and Paeoniae radix rubra. The similarity indices of 11 batches of Xinmai'an
tablets were all above 0.90. The 11 batches of Xinmai'an tablets were divided into two categories by cluster
analysis and principal component analysis. S1-S3 were in one group and S4-S11 were in the other group. 18
different components in Xinmai'an tablets were screened by orthogonal partial least-squares discrimination
analysis. The components with large differences and high concentrations of Xinmai'an tablets were determined.
Six components showed a good linear relationship with the peak area in the range of 4.864-194.600, 0.490-
19.590, 40.330-1 613.000, 4.980-199.200, 1.221-48.880 and 12.560-502.400 pg/mL (#20.999 9), respectively.
The contents of paeoniflorin (Paconiae radix rubra), calycosin-7-O-B-D-glucoside (Astragali radix), salvianolic
acid B (Salviae miltiorrhizae radix et rhizoma), cryptotanshinone (Salviae miltiorrhizae radix et rhizoma),
tanshinone I (Salviae miltiorrhizae radix et rhizoma), and tanshinone II, (Salviae miltiorrhizae radix et
rhizoma) were 1.63-1.68, 0.19, 19.18-19.42, 1.44-1.46, 0.98-1.02 and 2.21 2.29 mg/g in 3 batches of Xinmai'an
tablets, respectively. Conclusion The established HPLC fingerprint combined with chemical pattern
recognition method and the multi-component determination method for Xinmai'an tablets are comprehensive,
systemic, stable, and workable, providing a reference for the overall quality evaluation and improvement of

quality standards for Xinmai'an tablets.

[Keywords ] Xinmai'an tablets; High performance liquid chromatography; Fingerprint; Chemometrics;
Content determination; Paeoniflorin; Calycosin-7-0-B-D-glucoside; Salvianolic acid B; Cryptotanshinone;
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Figure 1. HPLC fingerprint of Xinmai'an tablets ( preparation method 1)
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QILATWERFEIN . 4 5 ik 2 X B 1 5250
T R B S e i R BRI [RD X B, BT AR A 19
ARGy, AT A vk, Hop 1 S0gohAg
21F, 250 B R IR AT, 4 S0k
RIEEMR, 6 TN KRR, 7 5N PHGR B,
10 SR FHIRTR A, 11 5 —EJHSE 1, 13

https://yxqy.whuznhmedj.com

FUERESISE, 14 SENPZSE T, 15 506
FEESM L, 18 SRR, 20 SNt IR
1, 21 S NS BT Rg,, 22 S AS AT
Re, 25 SUENARW AT, 27 SN AS
H Rf, 28 SN AS A Rb,, 29 SN ASE
H Re, 36 SUEIEIESFZM, BAAE 3 FK 4,



410

Frontiers in Pharmaceutical Sciences, Mar. 2025, Vol. 29, No.3

r T T
0.00 25.00 50.00

T T T
75.00 100.00 125.00 #/min

B3 Dk R B EERRE (#&FE)
Figure 3. Assignment of characteristic peaks in the fingerprint of Xinmai'an tablets ( preparation method 1)
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Figure 4. Assignment of characteristic peaks in the fingerprint of Xinmai'an tablets (preparation method 2)
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Table 1. Results of sample similarity evaluation of
Xinmai'an tablets

% > il i1 il 72
s1 0.964 0.927
s2 0.966 0.951
s3 0.966 0.963
s4 0.993 0.951
S5 0.993 0.958
S6 0.995 0.932
s7 0.993 0.953
S8 0.988 0.903
9 0.979 0.937
S10 0.971 0.981
S11 0.971 0.986
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FHB LB Y=8 638X-2.188 x 10° 0.9999  40.330~1 613.000
[afBE ¥=5.001 x 10°X+3.190 x 10* 1.0000  4.980~199.200
FHEMHE Y=4.267 x 10°X+124 1.0000  1.221~48.880
FFBERIL,  ¥=5.445 x 10°X+9.289 x 10* 1.0000  12.560~502.400

@FEMEIRT ., B “2.3.27 R AR AW,
ST IR 0.2.4.8. 10,24, 48 hiffH% “2.3.17
TR SRR, AR . BRI
Tl ] 2 W T 45 6 b L oW T AR RSD 43510 0.95%
0.77%. 0.33%. 0.25%. 0.43% 1 0.21% (n=7) ,
SER R SRR 48 h INFRUE Pk R4

OFEE ML, WA —H#to ik F o6 6y,
i “2.3.27 WUR Jrk il S e, Ik “2.3.17
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THEEE 2025 £ 3 HE 29 55 3 HA

WU 3k SRR 2, TR ARATZ . BE
S B P A AR AT 6 B A 3 i 4 R
1.664. 0.1920, 19.32, 1.451, 1.003. 2.248 mg/g,
RSD 4350 0.45% . 0.71% . 0.52% . 0.82%. 1.6%
M29% (n=6) , G5RFWZITEELNERE
O©MEE NGRS, B 6 17 2 e 10 ik %
R205 g, RFEMRE, /iK% MA 0.804 7 mg
ATGEF R IR L 0.100 5 mg T 25 S 0 TR 78 4 0
XFHEG L 9.115 0 mg FHER B X MR d . 0.708 8 mg
W P2 Fi %k R . 0.417 3 mg FHSR 1 %] B 5 F
1.094 0 mg FFEHR 10, XFRES,, 4% “2.3.27 Wi Ry
Tl W, IR “2.3.17 TR gk A
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HEREN &, s g ORI EAAAT AT B
A 5 B A AR AT 6 R (0 X D3R 43 1 R
90.38% . 86.45% . 103.58%. 92.87%. 89.56%
94.81%, RSD 7354 0.28% . 1.6%. 1.2%. 0.87%.
1.1% F11.2% (n=6 ) , G5 RFINZIT B0 R 47
23.4 HRtysSTnE

B Bk % R 3 ANk, % <2327 WK
Ir s R B W, JF R 2317 IR @
TS R RE I R, 3 b0 k2 o AT 25T
B A S BT AR AN T A 6 Bl 4 i R 43
H 1.63~1.68, 0.19, 19.18~19.42, 1.44~1.46,
0.98~1.02 F12.21~2.29 mg/g, ZHEHILE 3.

R3 BERHSENELR (mg/g, n=3)

Table 3. Content determination results of each component (mg/g, n=3)

e T Ca S EEAT FHRTRB e FrE FrET,

G21A001 1.68 0.19 19.42 1.46 1.02 2.29

G21A002 1.66 0.19 19.33 1.45 0.98 2.23

G21A003 1.63 0.19 19.18 1.44 0.99 2.21
s 3.2 15tREL A HMZE

3 itig

3.1 B4 EE

AMFFE R HPLC 3257 T 11 b0 k% Fr
e o, bne T 37 MEA I, a5 S
PERE IR AT X IR, 37 DN IE YA ITE,
FRUIZGM AR Z BAEAE R AR OCIME. lad
XFRRGHHEA T O, S T 19 MAE RS,
BHHAS., P& BE 7 4 WM, et
T A A T S B B B ERAR R o DA 5
A ) A LR AR S AR KT 0.90, 16HH
11 b0 Dke2e AR R4, 254Uk [a) o i 22
AN, BFSE KRB HCA F PCA 3 M 11 it
O KZE R4y IR 2 2, 2021 AFEA P 25 b —25,
AR A= B2 ol 5 —2%, S5 A AH BLED
WE, ODKZRBR N 24 A H, FERAFRAF
FIRE RS AP e — e 25 5%, D& B30k
B F, OPLS-DA 434 VIP E1%H 13 (BaftZ
fi) .15 (FEZE,) . 29 ( AR Re) |
12, 28 ( A2 B AF Rb,) . 32, 23, 17, 37,
33,20 (PSARAETT ) L 11 (&S | 14 (FF
Zi 1) . 30, 36 (FESISET) . 9. 3. 2675
IS HESE R B NK L i 25 Rtk ez iy A
55 2K 8 BB E AR F ik 2A s =R B R g5 A
B, RESEINE LA T MR O ik 2 B i e
AR 2 W il e P 2%
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321 EEFMIRL

Iy %55 T 0.8, 1.0, 1.2 mL/min 3 A A [H]
T B 20, 25, 30, 35°C 4 FpARIR, 45R BoR
DL S A A A3 R A RS R B /N 5 20°C
HRES, PRSI (PSP S )
(0 43 B R B R FRAE . IR AT B TRk A 2
7 AT Y R OB 35 A (Agilent 1290 1=
SO AR O35 AL . Waters 2695 155 550 A 4,353 )
R A 34T 477 1 8 3% A [Agilent Eclipse
XDB-C,g (250 mm x 4.6 mm, 5 um) . Wonderasil
Superb—C s (250 mm x 4.6 mm, 5 um) | zafex
Supfex Jx—C,5 (250 mm x 4.6 mm, 5 um) | B 55
ROR BAT OSSN R AR A [R] 1Y
COIEHE, SR TR A RBU B R T
1.5, HE& 8 RSD /NT 2.0%, UiH1Z & 5 il
77 11 PG
322 RBFMHHR

SMFEEET 20% . 50% . 70%. 100% (¥ B
F120% . 50% . 70% . 100% H) B FEICE G
O R ARSI 52, 255 U
AR B, WE 70% HIBERPRBUE
3.23  JBAFAR S L

SRR R 27} V1) 0 =R S K LV {1
RIERZ R ZRAF Y I RIVE RS 2R . O ik
FE A R BA O B AP E IR 2580800,
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S L, AT BRSPS | B S e T A A
FHR TR B, FESEE I, 45 Sl iRk . bl
P PUAAALSEDLE IR O NUVE R, BiiiR
ORI H AL 3l ' TR A RS Ak
RN S R SRR IE , B RS R THIZR A
WL C kR B A AT v, ASCEREEAT (IR
Af) . BT EIAEARE T (HE) | PR B
(£1=) | BAZMI (F42=) | S0 (5 )
P2 10, (F12) 6 FiRbR AT 0K E B
BT I AT, FEPRIE R MG, fEERK
245 S FRME YBZ12852004-20097 ( F+2:0 11, #14%
MR B) Jefill bit—25es, AR T 0K R
A A — RS
3.2.4 R oM

AR5 R H HPLC 35 257 10 k% R i 45
SUERE, BESEE I 37 A4S, RN 19 Ry,
RO MK R 4 BRZGHE, S HEIRFE L Z R B
FEVERAT, A5G A UM R K AN R 4
O IR R e —E 25, S aE
WMo R E R FE L, IR,
SE TR (IRAS) . B SRR AT (8
K) . FHmie B (42) . BAEE (M) |
PEZET (£32) MIAZE L, (P42 6 Fidgtn
WA SN s, A RS, R
LAY, FEIELE, RO KR R BT R bR E R T
BEE T WFFE A

S 3k
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