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Simultaneous determination of eight constituents in Xuebijing Injection by
UPLC-MS/MS
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ABSTRACT: AIM To establish an ultra performance liquid chromatography-tandem mass spectrometry ( UPLC-
MS/MS) method for the simultaneous content determination of gallic acid, matrine, danshensu, hydroxysafflor
yellow A, caffeic acid, paeoniflorin, ferulic acid and cynaroside in Xuebijing Injection ( Carthami Flos, Paeoniae
Radix Rubra, Chuanxiong Rhizoma, etc. ). METHODS The analysis of 5% acetonitrile extract of this drug was
performed on a 40 °C thermostatic ACQUITY UPLC® BEH C,, column (2.1 mm x50 mm, 1.8 pum) , with the mo-
bile phase comprising of acetonitrile-0. 1% formic acid flowing at 0. 2 mL/min in a gradient elution manner, after
which cluster analysis was applied to the determined contents. RESULTS Eight constituents showed good linear
relationships within their own ranges (r>0.996 0) , whose average recoveries were 95% —104% with the RSDs of
less than 3% . Generally the contents of various constituents in ten batches of samples were found to be stable ex-
cept the certain differences contributed by gallic acid and paeoniflorin. CONCLUSION We should pay attention
to the quality of different batches of Xuebijing Injection due to their uneven performance.

KEY WORDS: Xuebijing Injection; chemical constituents; UPLC-MS/MS; cluster analysis

liL 65 ST B AR EAERIF R E D HIORER W S A E M E S A2 B, e
25, magE. AT IS FEL HIES R BATIAIRE T BGE AL B LR AEES . 5
R, BRI AR, aE AT AU T AR SR I TR
BRI BRI LR, WAl a7y 24y BEBON (KT e . 245 e G258 5

RS EE: 20160729

BERWE . MMRPHE—MEER R A FECHEETIH (2015)

EER: 9h & (1985—), B, Wid, W57 Bk s b 25 B i . Tel: (0371)66862570, E-mail: sunzhi2013@ 163. com
*BIEEE. HBE (1969—), B, #HZ, T2, BT R IRZ S, Tel: 13598802911, E-mail; dushuzhangd11@ 163. com

1183



2017 4£ 6 A
394 ol

TR %

Chinese Traditional Patent Medicine

June 2017
Vol. 39 No. 6

fE) , WU R G (N 2ork 1k et i B Ak 2k
EREPE L RER) « R RGN (W & H R
EESE) « B RS Can Ak RV I 4 5 . A
R, HAEM SRR BT 2R OR R,
W] . B T, L PRI R AE, PRI A
. MR RRARS  a etk v A P2 O
e B 2%, MO H 2 A5 WE ki, 2
o HL T s AR E T A R TR R 25 9 R R R
P, WD IR RN KRR & A IR

A FAHSESCHR AT, RBRELHF | I e[
ALY P R, W TR, A
259F M AR AT ) B Ry, BB R A I
2O 3 R M S, WNERR . PF S R N )
SR E B, WSO S8 g
FEEPER A, DAL R RE S I 06 v i ST R 45 2 B A
FHR R YR, BARCA SCHRRIE R A HPLC ik x}
Hrh Z RS & A e, Hl Tk
Pl B R = B X, T BT I AR AE T
K, REEZE, TIREHHE, DBObR e
TR 22 A RBEE T EAR I LI, e
RECBOAA 2 1% B B = DU AR AT S 3% ( UHPLC-QqQ-
MS/MS) i FHA B AP R . R A
PR3 T 742 38 F T rh 2 Ko s Oy il ik o
(LA IO FH 0L 05 T S5 Y 22 1 1 [ s 5 00 2
R, ASSCHG 8 if UPLC-MS/MS 2 X IfiL 2 4+ VE 5
T 8 Fh ARl A T A, AT A AR R
BB AR T BB AR
1 UE5iXZH

ACQUITY UPLC 3%, P Xevo TQD =
DU AF S (32 Waters A 1)) 5 ALI04 4347 K-
(Ti5r2Z—, T Mettler-Toledo /2 %] ) ; BX7200HP
G TR AY (BT I BT A i A PR
VNEIDIS

BT (S 15042910) . &0 (LS
15082608) , F+& & (Hit5 15082714) | ¥4I
B E A (Ht 15072815 ) . mn HE R (it S
15090803) . A7 253 (5 15090711 ) . Fif 54 i
(it 15091605) . ABEFH (5 15012204) Xf
HE S 40 A AR 2 B E YRR IR AW, S h =
KRTF98% . HlE, L. HR N @igkal (3H
Fisher 0w) ) 5 HAWGKFE A 7342l KA #E 4K,
ML SR AL 10 #E (R EL H 25\ By A BR 2
A, b S 4> 9k 1509082, 1504111, 1506181 .
1504101 , 1508191, 1504121, 1505211, 1508171 .
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1509091 . 1909132) ,
2 HFEEER
2.1 &R
2.1.1 {4 fF ACQUITY UPLC® BEH C,, {4
(2.1 mm x50 mm, 1.8 pum); %ishAH 2 HE
(A) -0.1% IR (B), BSEEVEME (0 ~1 min, 5%
A, 1~5 min, 5% ~22% A; 5 ~7 min, 22% ~
50% A); AR E 0.2 mL/min; A 40 C;
FEEE S pl,
2.1.2 BT S&M RmIEE IR (ESD), R
150 C; BAEHE 3.5 kV; BIAFAS BN
B R AR 650 L/h, I 350 °C
HEALA CRA RBURLSO L/ RS ()
J£472.85 x 10" * kPa; MRM Miiiot, Hofh 2%
WFEL, FrikEuLE 1,

x1 EEHRESH

Tab.1 MS parameters of various constituents

. . BEET/ HEfLHL Rl RE

% B T BV R/eV
BETR BT 169.0/125.0 34 14
e 2 EBT 249.3/150.2 40 40
FI&% BT 197.3/135.0 28 20
B EOEE A BT 611.0/491.0 64 28
IHERR T 178.9/134.9 34 14
AT BT 525.1/449. 1 28 14
o 250 12 BT 195.3/144.5 38 16
KRB BT 449.2/287.1 74 30

2.2 Eikh &

2.2.1 XTHRREW AFEPRECR XTI S S L, hn
FH B B 1.0 mg/mL B —Xf HE Gh I &5 Tk, A %
Bosf, ns% CREHBE 2.0 pg/mL &1 .
0.2 pg/mL 7 £ ff, 2.0 pg/mL J} & £,
100. 0 pg/mLFRFLL AL B AR AL 1.0 pg/mL WHE
2. 100.0 pg/mL A5 45, 10.0 pg/mL B 8 /2 |
0.5 pg/mL AR RLH X RS

2.2.2 AR EEEERAEMS 1 oL, BT
10 mLE i, 5% R B R ZIE, 0.22 um
LB g, RIAE

2.3 FEEER

2.3.1 ZMEXRRFLR KX BRGEHEH 5% LN
ke, BRI RS BTRIRAE, 78 “2. 17 TEMT
HFES pLo DABTERVWREE MR AR (X)), WA
SHEA AR (V) HEATEIE, DMEREEE S/N =10
IREER, S/N=3 iR, 2558 0% 2,
AN B FEAS E T B NG R R AT
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Fig. 1 MS spectra of various constituents
R2 BHOEEXR
Tab.2 Linear relationships of various constituents
%y BV Ep r SAEIE (pg-mL ") EHRPR/ (pg-mL ") H MR/ (pg-mL ")
WE TR A=434.32X +7.086 8 0.997 4 0.2~2.0 0.021 3 0. 006 4
e A=1642.70X +7.719 7 0.997 9 0.02 ~0.20 0. 000 4 0.000 1
P15 & A=109.36X-6.3556 0.999 1 0.2~2.0 0.052 5 0.0157
BRI AEE A A =165.38X +277. 000 0.996 0 10.0 ~100.0 0.037 9 0.011 4
IR A=828.32X +25.121 0 0.996 7 0.1~1.0 0. 006 2 0.001 9
ISESR:S A=29.74X +4.495 9 0.999 8 10. 0 ~100. 0 0.103 2 0.030 7
[ry 2R A=169.16X -52.797 0 0.996 1 1.0~10.0 0.063 6 0.019 1
KBREEA A=891.76X -3.104 4 0.998 1 0.05 ~0. 50 0.004 9 0.001 5
2.3.2 KRR FFEXIREAWE 1 d % 4.81% , X IR & 0 T AR RSD 4y i O 4.49% |

SEPERE 6 IR M iESE 3 d EE A (BR3W),
BEEFR. WS, HESE. BRALHOER
AL UMMERR . ATZGET . BTERER . KRR H AR
J RSD 4350 4. 17% . 4.76% . 4.75% . 1.57% .
3.96% . 3.85% . 2.69% . 4.40% , [ [a] K % Ji
RSD 43 %1 9 3.81% . 3.71% . 3.44% . 2.59% .
4.49% . 4.97% . 1.92% . 2.52% , FHL G
&R AT

2.3.3 RoEtts BRI (s
1506181) FIXxf MR S W, T 0. 2, 6, 10, 12,
24 h FEFES uL b, WAREE TR, %S, JF
SER | RO E AR A MERR . AT25H . FT2R
PR . AFRREAT A5t i 45 06 1 AR RSD 4351 oy 4. 02%
4.51% | 4.54% . 1.22% . 2.64% . 2.74% . 1.92% .

4.14% . 3.01% ., 4.11% ., 3.87% . 4.41% .
2.04% | 4.27% , FWIBELS KO IR iR T 24 h
NARETE R o

2.3.4 WAEMKE MEEREEG6 M (S
1506181) , #&¢ “2.2.27 Wi F J7 ik il 2 ik i i
W, BT, MRRE TR, w2, JIER
RELEROR AL WIMERR . AT BIELRR . A
FRELH & A = RSD 435 & 4.09% . 2.98% .
4.14% . 3.53% ., 4.61% ., 2.77% . 2.88% .
4.50% , FWZITEEENERL

2.3.5  fnAE R R A A (S
1506181) , #% “2.2.27 K J5 ik il w3l i
W, S 18 4y, 9 i BLARUERE, AR A3
4, KEMAL, H. @3 AR ) R A
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W, R, ML RS E TR, S, 1= 103.45% . 101.99% ., 102.86% .,  99.13% .
R,OREOMEEAR AL WIMERR, AT, BEL 97.68% , RSD 435l K 2.80% , 2.64% . 0.51% .

PR AR AR YA J3E A X e [l Wi 531 Ay

100.20% , 99.35% . 101.93% . 95.27% . 98.64% .
102.25% . 102.94% ., 99.88% , RSD  2.31% .
L12% . 0.73% ., 0.14% . 1.36% ., 1.64% .

1.16% , 2.80% ;5 FstH i B B4~ S IRE [l i 5 7
B 98.79% . 100.65% . 100.22% . 99.93% .
102.38% . 98.03% , 99.63% , 100.77% , RSD 4}
B 1.70% | 3.02% . 2.22% . 0.78% . 1.47% .
0.31% . 3.10% . 3.55% ; fmy JSude e JEE A-F- i
[ 0 3 4% B A 99.71% . 99.24% . 97.21% .

0.47% . 1.28% |, 1.05% , 1.78% , 1.40% ,

2.4 H&EHAEMTERESH B0 HEEEM,
e 2.2.27 TR IPIEH S AL, AR 2. 17
WETEAIE PR S pL, dCsiEm M, e S A
i, ORI 3 PR Mev BRI Ty ik
froebr, S5RWE 2, Al o B ETEA AR
RS B —2, SRR, EA
(BETRRMATAY) BlIEAARR, KUE&AE
AL

x3 BHEHSEHAEVNELER (pg/mL)

Tab.3 Results of content determination of various constituents ( pg/mL)

it BRI WA FER REAEEOEA O WER SEL P B AREEFH
1509082 7.00 0.25 4.17 323.87 4.27 950. 74 24.47 2.18
1504111 6.21 0.24 4.54 300. 57 4.24 758.08 25.71 2.21
1506181 8.20 0.24 5.26 324. 46 4. 64 676. 47 31.47 2.22
1504101 6.37 0.25 4.90 354. 68 5.29 771. 87 25.79 2.25
1508191 6.67 0.24 4.84 311. 62 4.76 701. 36 26. 13 2.21
1504121 6. 02 0.21 4.81 313.27 4.71 660. 00 26.57 2.26
1505211 7.67 0.24 5.38 286. 52 3.84 904. 61 32.02 2.27
1508171 7.41 0.23 4.62 354.93 4.16 902. 90 28.11 2.21
1509091 6.97 0.21 4.58 367.72 4.25 945.93 29. 81 2.25
1509132 6.21 0.23 4.78 362. 61 4.41 973.91 27.97 2.20

w0
-3
™
o

12.0

1504101 <
1508191
1506181
1504121
1509082
1505211
1504111
1508171
1509091
1509132

0.99423033
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Cluster analysis diagram of different batches

Fig. 2

of samples
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