* 4268 ¢ ¢ 3 # Chinese Traditional and Herbal Drugs 35 48 % #5203 2017410 A

m#:1>Bk= B UPLC-PDA 341 [EiEFf5T

WEE L AL NFRL Ao, AgFS 2 BT, £174"0
1. YLPEHEEZG R, VIV & 330004

2. HEFER2ERB AT, dEE 100700

3. HMEEAGDBRMARAF, Hh #Zikh 133700
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Study on UPLC-PDA fingerprint of Xueshuan Xinmaining Tablets
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Abstract: Objective To assess the consistency of 30 batches of Xueshuan Xinmaining Tablets (XXT), we establish the UPLC-PDA
fingerprint of XXT and provide reliable scientific basis for the Chinese medicine quality consistency. Methods Methanol was used to
extract the XXT samples, and the extracts were measured by UPLC with the absorption wavelength at 280 nm. Waters Acquity UPLC
HSS T3 reversed-phase column (50 mm X 2.1 mm, 1.8 um) was used for determining the extracts at a flow rate of 0.5 mL/min and
column temperature 040 ‘C. The mobile phase condition was acetonitrile-0.1% formic acid aqueous solution with gradient mode. The
methodology, similarity calculation and cluster analysis of 30 batches of XXT samples were investigated. The common peak of XXT
was belonged to single medicinal materials and common peaks were identified by comparing with the reference. Results The UPLC
fingerprint of XXT was established. Twenty-seven common fingerprint peaks were indicated with wavelength 280 nm, Among them,
peaks 1, 10, 12—16, 18, and 21—28 belonged to Salviae Miltiorrhizae Radix et Rhizoma (SMRR), peaks 2—4, 6, 8, 9, and 17 belonged
to Chuanxiong Rhizoma (CR), peaks 3, 7,9, 11, and 16 belonged to llicis Pubescentis Radix (IPR), peak 5 belonged to Sophora Flos
(SF), peaks 19 and 20 belonged to Bufonis Venenum (BV). Peaks 4, 5, 13, 19, 20, and 28 were ferulic acid, rutin, salvianolic acid B,
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resibufogenin, cinobufagin, tanshinone Il,, respectively, compared with reference. The analyzed samples were classified into two

classes and the similarity was greater than 0.960. Conclusion The method of XXT UPLC-PDA fingerprint was established with good

precision, stability and repeatability, supplying helpful information for the comprehensive evaluation of XXT.

Key words: Xueshuan Xinmaining Tablets; UPLC-PDA; fingerprint; similarity analysis; medicinal materials of belonging; cluster

analysis; Salviae Miltiorrhizae Radix et Rhizoma; Chuanxiong Rhizoma; llicis Pubescentis Radix; Sophora Flos; Bufonis Venenums;

ferulic acid; rutin; salvianolic acid B; resibufogenin; cinobufagin; tanshinone I,

MAE OBk T /7 (Xueshuan Xinmaining Tablet,
XXT) 25 MRAEFRZNL AR PR A F] BA F1R 7R
MRS, AbT7 B ES Chuanxiong Rhizoma-
% Salviae Miltiorrhizae Radix et Rhizoma. FRAE
Sophora Flos. 47 llicis Pubescentis Radix. 7K1&
Hirudo~ NTF3%. NTEEE. KA WEBR Bufonis
Venenum 9 VK25 NS G2 B H . HEE
an I FFE IR R IR, FIE N AR . T
OBRE R T MHSE. BRI XXT s
FE 8% NI 5058 o Jik TL/E 77 TR (%) 95993 A6 AH 28 BRI A
FAU2), 3o KR Sk o U AT . S i e 1t L A )
SARYER, AT RE A i 0 ) ik i B R A
WA, o M/ MREE I B R S ThRe, B IEFLERIR
Hh SR A A B R S AL S P, XXT &
P i A A A LR A B~ 28 R (Hey) 88 C x
RifEFH (hs- CRP) ZCPAH IR FEER, X2t
AR R BRI R B s IR SR B I A8 2 (1)
F A R ECEER, AT B A Sl O i
M R = ROIRES 0BTy I A% T s DA B B ik A
AR 5 A R FE s i ELAT st S 6 K BRI
TAS S KA T BRI e PR 7 2% B 4
XXT H7eE Lo VR TT A R BAME XXT 1)
s O BB B R, W] AR e O SR I R
7

BT, RS HARZ T X2 i &2 2R
T AT A TR E T, B — M B E LS
M EAA X SRR R TR 24 T R — B E AR
PRI BOT ), 6T XXT #6480 EEERF 55, A A
Jefi it HPLC-ELSD 37 XXT #a8U il 4
W58 KA UPLC-PDA #37. XXT #840 BB AMY AELE
FHOGT 50543 v Bsf 1) PR U 30 B 22 U TR At A L A Ui
HATTEAFPE K TR XXT H & B8 /R Ul
o ARSI ST ) TR RE A T S R XXT
BN AEAN R T AR AR L BA K™ il ) o A
S, DT BE G s o) P i o
1 UESHR

Waters Acquity H-Class UPLC TM & = R0 AH

BRE, ARG TERE R . HEMASAL. B3h
HEFESS. PDA FEIIES . Empower 3 LAEN, EH
Waters A ) ; XP105 HFK°F, Mettler Toledo /A #] ;
5510E-DTH i 1¥ , 3% Branson Ultrasonics 2 ) ;
DK-98 HL#VE IR /KIS, RETH R A R A
Al; HC-2066 i B0l ZRP R ER A
BIRAT . LI, Bika, Fisher AF], L5 167508;
HEE (4% 201601060 HE (#L5 201608200, ik
FALT s HAdGRss e thralls KR tdErG s 4l i
Ky BN EERSIG AR A, #5 20161110,

30 it XXT. M0 35 5 bRAE R 0 A B
AT R, 30 1k XXT #6553 7124 160904, 160905
161001+ 161002 161003 161004 161005. 161006
161007, 161008 170205, 170214 170215, 170216
170301+ 170302 170303, 170304 170305. 170306
170307, 170308 170309, 170310. 170311, 170312
170401, 170402 170403 170404, 4> 545 9 S1~
S30.

B MR 2 b [ b R B o 2 T A AT
FOAEE, 5N REIEEEY N Ligusticum
chuanxiong Hort. TR ZE. EIREHEY T Z
Salvia miltiorrhiza Bge. [T /#RHRZE. ERHEY
W Sophora japonica L. WITIEAE X ACE . BAFFR
Y EATH llex pubescens Hook. et. Arn. TR
JKEERIS W /KIE Hirudo nipponica Whitman HJ 15
AR WEIREL S AR RIS R Bufo bufo gargarizans
Cantor [R5 W4 .

B BEER IR S (S 110773-201012, JF &5y
#2>99.60%), HEE M MREVTE; TR
FEAh (LS MUST-15091104, i f:43 1 =>98.00%)
FIEYER B IR (3IL5 MUST-15081916, Jiii #4041
PL 99.02%it ). FH&ER 1M, XIS (L5 MUST-
15092512, JREHLL 99.08%11), RHR S BAFA
EHS A IR AR ARIERREE LT IE 5 (LS A0784,
JREHLL 99.72%11) . BghE AT B (it
160820, JHiE/T5=98%), HARS BRAEYIREA
PRAF].
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2 FAEEHR
2.1 BiEEH

Waters Acquity UPLC HSS T3 (50 mmX2.1
mm, 1.8 pm) s iR 40 C; AHE 0.5
mL/min; #FEE 3 pl; B 280 nm; ishAH
N EIE-0.1% B AW, BEEESEL: 0~1 min, 5%
2N 1~8 min, 5%~12%Z./§; 8~27 min, 12%~
18%Z./i5; 27~30 min, 18%~25%Zff;: 30~45
min, 25%~45%Z.}E; 47~60 min, 45%~50%Z.
i o BRARIEMREEL P T TR RIAMIST 2 000,
2.2 HSARNEIE
2.2.1 RENH BB S BIERER . T
FHRIR By P L. HRWSTEREEEL . BEMEEEHCHENT
RamideE, WERE, 2iE TRl HEERE
e, BIAT; KSR R SAR 1 mL BT
10 mL &), #85), WRLES, HIFIRE0TIE &
RS
2.2.2 ARSI I XXT &8, W4,
%105 g, FEEMRE, B 25mLiAEEERF, i
fE2) 20 mL, HE 75 A0EE ()2 490 W, Sii# 50 kHz)
30 min, A, WEMBEZZIE, B, —RIUEE
T L OALEL 10 000 r/min %58 B0 10 min, HYX
FIEWA 0.22 pm FFLIERE ST, HUERIE, RIAS.
223 HERZMLRRIER SIS BUIE S FFS.
KEE, BAE AL, WERR. UKF 7 BREGM IR,
SralE XXT #4128 & ks p ni g mt'y,
7RG ERULANSZESBEH, BE. A
TR, 1% “2227 BRI, 158k
A A VR
23 FHEFER
231 FBEERK BHALSHN 161001 1) XXT #
K, & “2227 TR LR SR RIS, FE R
B3 ul, % “2.17 WURRE&AE, FELFt 6
R, FERT AT A LR B I 8] RSD $3/h T
3.0%, LA IEIETFN RSD %/hT 5.0%, REIATT
PR R
232 FaEtilEe B “2.3.17 TR AR A TG
R 3 ul, 4% “2.17 TR i 24 e, 439
T 0. 4. 8. 12, 18. 24 h #FEFENIE, TEAMYEK
NI IR ] RSD B/ T 3.0%, LA I
FARSD /T 5.0%, FIAUEMIERAE 24 h WHE
A R rIFe e .
233 HEEMHRE BULS N 161001 1) XXT ¥

K, 4% “2.2.27 TR J5 R 5 HER AR 6 1
2 €217 TR BT o RN E , ARSI
N &AL IR BN E] RSD /8T 3.0%, Ak
AR RSD /N 5.0%, KHZFEEIERI.
24 IBYELES
24.1 fRGUERER S SEA g HE B 30 4
LR XXT, e, %88 “2.2.27 TR ik &
BER AT, HEIR €217 TR ik AR T I E
3% 280 nm KN RIS A, SR E 2 2 5
SAAG I (H 2 itk Fe sUR BE AR UE PR ) (2012
WO B AR 30 #k XXT #df AT o0 4, & S1 Gt
5H160904) NS RIENE, KA L SRIE R
A 58 E N 0.1 min), PAHR o By ar v B4R 41
B (R, BEAT (il UURS Jm A= vt e i), 75
F] 280 nm K F 30 #it XXT UPLC-PDA 84 /di .
ZERVLE 1. B 280 nm BT 28 MLEIE, L
A I TRIA 5 BT AR 1Y) 85% LA b, W TRI R AR X ¢
K, VETE AR BLAF, £ A LA Wk 35 5 ) .
242 MBEHN SRR d E R M

2 AT € 2 i i 20 PR R AR LS SEAN )
(2012 Jii) #4530 4t XXT AIAHALE HEAT 2047,
ZERIFER 1. R 1 ArA, 30 #t XXT FIMLLEE
280 nm WK FHKT 0.960, F£H 30 #t XXT i
BRAE

XF 280 nm P 30 b XXT Hdls kA7 K57
Bro DAbRE LA RTINS, RAHNY
Wik, DL EE B iP5 A ), 32 SPSS 21.0
GuititE, BT RAEES, SR IE 2.
H 1 2 W AR SR 2R 5 SR AT LA HE 30 bR S AT 20 2
25, fk 3. 4. 9. 10 H—3, HAhftow—3,
SE A FEACLEE 23 Bt 45 TR AT S 28 — R i pry i T AR
FoA R IL A W e T AU LU 2 5, ATRES R
ok a2 5 oM. BT BIRE R 2 181
HA M S HACLE B 46 SR A oy — 2,
243 HHEXEASAE SR A E
W 3) ME, "TLfiE 4 SRR, S
SUEEFTT 13 SR SRR B 19 SR FRiE E
BidE, 20 SR ARIERREESL . 28 SIEE SIS 1L,
SERIE 3. AT ERIRZM RO EAE, AR OR B I )
VM ETEE B S R ZM S S XXT K
3T EEL, B E T SR S W D 256 - 7E 280
nm FEK T, IBLUEREFZ (1. 100 12~16. 18,
21~28 g, JII= (2~4. 6. 8. 9. 17 Fi&),
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Fig. 1 Fingerprints of 30 batches of XXT and control fingerprint (R)
*1 IEQEERUESR
Table 1 Similarity analysis results of fingerprint of 30 batches of XXT
} AL
It
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11  S12  S13  S14 SIS R
S1 1.000 0.996 0.986 0.988 0.996 0.996 0.998 0.998 0.988 0.991 0.997 0.997 0.997 0.997 0.998 0.998
S2 0.996 1.000 0.996 0.997 0.988 0.990 0.995 0.992 0.997 0.998 0.998 0.996 0.997 0.992 0.994 0.996
S3 0.986 0.996 1.000 1.000 0.977 0.979 0.988 0.982 1.000 0.999 0.992 0.989 0.992 0.982 0.986 0.988
S4 0.988 0.997 1.000 1.000 0.979 0.982 0.990 0.984 1.000 1.000 0.993 0.990 0.993 0.985 0.988 0.990
S5 0.996 0.988 0.977 0.979 1.000 1.000 0.998 0.999 0.979 0.982 0.992 0.992 0.992 0.998 0.998 0.997
S6 0.996 0.990 0.979 0.982 1.000 1.000 0.999 1.000 0.982 0.984 0.993 0.993 0.993 0.998 0.998 0.998
S7 0.998 0.995 0.988 0.990 0.998 0.999 1.000 0.999 0.990 0.992 0.997 0.997 0.997 0.999 0.999 0.999
S8 0.998 0.992 0.982 0.984 0.999 1.000 0.999 1.000 0.984 0.987 0.995 0.995 0.995 0.999 0.999 0.999
S9 0.988 0.997 1.000 1.000 0.979 0.982 0.990 0.984 1.000 1.000 0.993 0.990 0.993 0.984 0.987 0.990
S10  0.991 0.998 0.999 1.000 0.982 0.984 0.992 0.987 1.000 1.000 0.995 0.992 0.994 0.987 0.990 0.992
S11 0.997 0.998 0.992 0993 0.992 0.993 0.997 0.995 0.993 0.995 1.000 0.999 0.999 0.996 0.997 0.998
S12 0.997 0.996 0.989 0.990 0.992 0.993 0.997 0.995 0.990 0.992 0.999 1.000 1.000 0.996 0.997 0.998
S130.997 0.997 0.992 0993 0.992 0.993 0.997 0.995 0.993 0.994 0.999 1.000 1.000 0.995 0.997 0.998
S14 0997 0.992 0.982 0.985 0.998 0.998 0.999 0.999 0.984 0.987 0.996 0.996 0.995 1.000 0.999 0.999
S15  0.998 0.994 0.986 0.988 0.998 0.998 0.999 0.999 0.987 0.990 0.997 0.997 0.997 0.999 1.000 0.999
S16  0.989 0.977 0.960 0.963 0.995 0.994 0.990 0.994 0.962 0.967 0.985 0.987 0.984 0.994 0.992 0.991
S17  0.996 0.995 0.989 0.990 0.994 0.995 0.997 0.996 0.990 0.992 0.998 0.999 0.999 0.997 0.998 0.999
S18  0.994 0.996 0.992 0.993 0.992 0.993 0.997 0.994 0.992 0.994 0.998 0.998 0.999 0.995 0.997 0.998
S19  0.995 0991 0982 0.984 0.995 0.995 0.996 0.996 0.984 0.986 0.996 0.998 0.997 0.997 0.997 0.998
S20 0.993 0.987 0.977 0.980 0.998 0.998 0.997 0.998 0.980 0.983 0.991 0.991 0.991 0.998 0.998 0.997
S21  0.991 0.982 0.968 0971 0.998 0.997 0.994 0.996 0971 0.974 0.987 0.987 0.986 0.996 0.994 0.994
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ARABLEE
itz
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 R
S22 0.996 0990 0.979 0981 0.999 0.999 0.998 0.999 0.981 0.984 0.994 0.994 0.994 0.999 0.998 0.998
S23  0.996 0990 0.980 0.982 0.999 0.999 0.998 0.999 0.982 0.985 0.994 0.995 0.994 0.999 0.999 0.999
S24  0.992 0987 0.977 0979 0.996 0.997 0.995 0.996 0.978 0.981 0.992 0.993 0.993 0.995 0.996 0.997
S25  0.992 0989 0.982 0983 0.995 0.996 0.995 0.995 0.983 0.984 0.993 0.995 0.995 0.995 0.996 0.997
S26  0.994 0988 0.978 0980 0.997 0.997 0.996 0.997 0.979 0.982 0.994 0.995 0.994 0.997 0.997 0.998
S27 0.995 0991 0.982 0984 0.997 0.997 0.997 0.997 0.984 0.986 0.996 0.996 0.996 0.997 0.998 0.999
S28 0.995 0.995 0.988 0.990 0.994 0.995 0.997 0.996 0.990 0.992 0.998 0.999 0.999 0.996 0.997 0.999
S29  0.995 0.990 0.978 0980 0.996 0.996 0.996 0.997 0.980 0.984 0.996 0.995 0.994 0.998 0.997 0.998
S30  0.995 0991 0.981 0983 0.995 0.995 0.996 0.996 0.982 0.986 0.996 0.997 0.996 0.997 0.997 0.998
R 0.998 0.996 0.988 0.990 0.997 0.998 0.999 0.999 0.990 0.992 0.998 0.998 0.998 0.999 0.999 1.000
AEABLEE
s
S16 S17 S18 S19 S20 S21 S22 S23 S24 S25 S26 S27 S28 S29 S30 R

S1 0.989 0.996 0.994 0.995 0993 0.991 0996 0.996 0.992 0.992 0.994 0.995 0.995 0.995 0.995 0.998
S2 0.977 0.995 0.996 0.991 0.987 0.982 0.990 0.990 0.987 0.989 0.988 0.991 0.995 0.990 0.991 0.996
S3 0.960 0.989 0.992 0.982 0977 0.968 0979 0.980 0977 0.982 0.978 0.982 0.988 0.978 0.981 0.988
S4 0.963 0.990 0.993 0.984 0980 0.971 00981 0.982 0979 0.983 0.980 0.984 0.990 0.980 0.983 0.990
S5 0.995 0.994 0992 0.995 0.998 0.998 0.999 0.999 0.996 0.995 0.997 0997 0.994 0.996 0.995 0.997
S6 0.994 0.995 0.993 0.995 0.998 0.997 0.999 0.999 0.997 0.996 0.997 0.997 0.995 0.996 0.995 0.998
S7 0.990 0.997 0.997 0.996 0.997 0.994 0.998 0.998 0.995 0.995 0.996 0.997 0.997 0.996 0.996 0.999
S8 0.994 0.996 0.994 0.996 0.998 0.996 0.999 0.999 0.996 0.995 0.997 0997 0.996 0.997 0.996 0.999
S9 0.962 0.990 0.992 0.984 0980 0.971 00981 0.982 0978 0.983 0.979 0984 0.990 0.980 0.982 0.990
S10  0.967 0.992 0.994 0986 0.983 0974 0.984 0.985 0.981 0.984 0.982 0.986 0.992 0.984 0.986 0.992
S11  0.985 0.998 0.998 0.996 0.991 0.987 0.994 0.994 0.992 0.993 0.994 0.996 0.998 0.996 0.996 0.998
S12 0.987 0.999 0.998 0.998 0.991 0.987 0.994 0.995 0.993 0.995 0.995 0.996 0.999 0.995 0.997 0.998
S13 0.984 0.999 0.999 0997 0.991 0986 0.994 0.994 0.993 0.995 0.994 0.996 0.999 0.994 0.996 0.998
S14  0.994 0997 0.995 0997 0.998 0.996 0.999 0.999 0.995 0.995 0.997 0.997 0.996 0.998 0.997 0.999
S15  0.992 0.998 0.997 0997 0.998 0.994 0.998 0.999 0.996 0.996 0.997 0.998 0.997 0.997 0.997 0.999
S16  1.000 0.989 0.985 0.993 0.994 0.997 0.996 0.995 0.994 0.992 0.996 0.994 0.989 0.996 0.994 0.991
S17 0.989 1.000 0.999 0.999 0.994 0.991 0.996 0.997 0.997 0.998 0.998 0.999 0.999 0.997 0.998 0.999
S18  0.985 0.999 1.000 0.998 0.992 0.987 0.994 0.994 0.995 0.997 0.996 0.997 0.999 0.995 0.996 0.998
S19  0.993 0.999 0.998 1.000 0.994 0.992 0.997 0.997 0.998 0.998 0.999 0.999 0.999 0.998 0.999 0.998
S20  0.994 0994 0.992 0.994 1.000 0.997 0.999 0.999 0.995 0.995 0996 0.996 0.994 0.995 0.995 0.997
S21  0.997 0991 0.987 0.992 0.997 1.000 0.998 0.998 0.995 0.993 0.996 0.995 0.990 0.996 0.994 0.994
S22 0.996 0996 0.994 0.997 0.999 0.998 1.000 1.000 0.997 0.996 0.998 0.998 0.996 0.998 0.997 0.998
S23  0.995 0997 0.994 0997 0.999 0.998 1.000 1.000 0.997 0.997 0.998 0.998 0.997 0.998 0.997 0.999
S24  0.994 0997 0.995 0998 0.995 0.995 0.997 0.997 1.000 1.000 1.000 0.999 0.996 0.997 0.996 0.997
S25 0.992 0998 0.997 0.998 0.995 0.993 0.996 0.997 1.000 1.000 0.999 0.999 0.998 0.997 0.996 0.997
S26  0.996 0.998 0.996 0.999 0.996 0.996 0.998 0.998 1.000 0.999 1.000 1.000 0.997 0.999 0.998 0.998
S27 0.994 0999 0.997 0999 0.996 0.995 0.998 0.998 0.999 0.999 1.000 1.000 0.999 0.999 0.999 0.999
S28 0.989 0.999 0.999 0.999 0.994 0.990 0.996 0.997 0.996 0.998 0.997 0.999 1.000 0.997 0.998 0.999
S29  0.996 0.997 0.995 0.998 0.995 0.996 0.998 0.998 0.997 0.997 0.999 0.999 0.997 1.000 0.999 0.998
S30  0.994 0998 0.996 0.999 0.995 0.994 0.997 0.997 0.996 0.996 0.998 0.999 0.998 0.999 1.000 0.998
R 0.991 0.999 0.998 0.998 0.997 0.994 0.998 0.999 0.997 0.997 0.998 0.999 0.999 0.998 0.998 1.000
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