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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 five constituents in Jiangzhi Huoxue Tablets ( Poly-
goni muliiflori Radix, Astragali Radix, Chuanxiong Rhizoma, etc. ). METHODS The 50% methanol extract of
this drug was performed on a 40 °C thermostatic Restek Ultra BiPh column (100 mm x2. 1 mm, 5 wm) , with the
mobile phase comprising of acetonitrile ( containing 0. 1% formic acid) -0. 1% formic acid flowing at 0. 4 mL/min
in a gradient elution manner. RESULTS Stilbene glycoside, tanshinone Il , , emodin, ferulic acid and puerarin
showed good linear relationships within the ranges of 4.01 -1 027, 0.7 - 187, 1.48 —380, 3.98 -1 020 and
4.285 -1 097 ng/mL (r >0.994 0) , whose average recoveries were 98. 57% —101.0% with the RSDs (n =6) of
less than 4. 79% . CONCLUSION This specific and sensitive method can be used for the quality control of Jian-
gzhi Huoxue Tablets.

KEY WORDS: Jiangzhi Huoxue Tablets; stilbene glycoside; tanshinone II ,; emodin; ferulic acid; puerarin;
UPLC-MS/MS
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Z . PR 12 BRI ZG M RO T, B kb g5
B, WG IMFERR DR, IR L F 2RI m AR . =
FEIHLAE . BT . SR . AOREAE S5 pRs
124, XFRERRIE I A i BT A O E AR R
AT AT I A L TR AR M € - I A
(UPLC-MS/MS) H A HPLC FF AN K 1 i R BURE |
RN RS, BEXS e ST P AR
SR Y TR AT O A B A0
T4 IR ARG 1l B, AN SRS AUL R F % vk [ i)
W= R, FHESE 0, . REER. FELIR .
WIRENEAR, DRI RS2 n i
PEAARAE , I A T BT S AR o B BEA
1 XS5 HF
1.1 A E  Waters ACQUITY UPLC V& AH 0 1% X
(Fe'E Waters — i DU 2 AT 52 BX B 3% /% ) . Masslyx
4.1 BllEab AT (S Waters 24 7] ) 5 KM-410C
A EE Ve as (N T B S AR AT IR A
A]); VORTEX-6 {4 i etk G4 (1] i oAk Il
IRA gl A BRA ) o
L2 XA BEIRVE MR (Idb4 B A va M e
Epedlsr =, #t5 2015090, 2015100, 2015110)
BIRE., S0, 2RO, REE, F#L
F %k BR S 410 B BT 2 VR AR IR BR A .
M. CHE R aTkal (FEEBREAR]) ; HAbRN
popa g eI
2 HEEHER
2.1 &aAe ik At
2.1.1 {4 3% 4 Restek Ultra BiPh @ 3% 3
(100 mm x 2.1 mm, 5 um); WM NE (% 0.1%
iR, A) 0.1% HIER(B), BEEEVEBL(RRF IR D) ;
R 0. 4 mL/min; FEi 40 °C; #FEE S pl,
x1 HEEBRER

Tab.1 Gradient elution programs

Bl min A /% B 0. 1% /%
0 5 95
0.5 5 95
45 95 5
5.5 95 5
6.5 5 95
2.1.2 JREELME Waters = UGG 3 I AL,

Bo B 5 B R (ESI) . MassLynxV4. 1 T AEuk;
EAEHRIE 3.8 kV; B E 150 C; B
AIREE 500 C 5 WEZEAUN,, (KRB AE 1 000 L/h;g
WA Ar, RFURE 0. 16 mL/min; 9377 N Z
PIE GBS 1 R W A (MRM) o WL 2 FiE 1,
742

xk2 RESH
Tab.2 MS parameters

Ay KT FEESEIL, O REE MR EEE
FFBF m/z  405.22 295.10  269.02 192.96 417.50
FEFm/z  243.01 249.30  240.91 133.95 297.60
Bk BRI ]/ 0.20 0.20 0.20  0.20 0.20
HESLAL R/ V -26 40 -45 -24 30
filf 3 FL R/ V -28 25 -25 -15 30
2.2 EIROE &

2,21 XTHSNVAWR R EPREUE XIS E, B
T 10 mL i, WESMITE A2 Z1E, 150

BE RO PEZEL, . RER., MR,
WHE 1.027, 0.187, 0.38, 1.02, 1.097 mg/mL
AR RS VAR
2.2.2 PRSI BORES 10 R, BRA, b 4 5
iiti, KEEPREL 2. 500 g, E T ZEHEM T, A
50% HEE25 mL, FRERE, #7730 min (250 W,
40 kHz) , ¥EIZEZEL, 50% FF LR AL I8 A I 2,
$e5, WEHEL 2 mL, 15 000 r/min Z.0> 10 min, U F
W, 0.45 wm GALIEBGEIE, WEEIEM, T,
2.3 ZEXAFE CIEWMEBSRE R R E
BB IO, AR (2017 TR S
, LUARURIRIE (X) XA (V) TR
PRI, SR 3, R M ES A L E AL
PR AR BT
®3I SHBSHLEXR
Tab.3 Linear relationships of five constituents
AMEVERE, KR/
(ng'mL™") (ng-mL™")
TR TY=7.738 7X -25.26  0.9999 4.01 ~1027  0.08
FFBEA, Y=1420.1X +4314.8 0.998 9 0.73 ~187 0.01

waw [m 575 7%

KEER Y=46.94X +2398.2 0.9989 1.48 ~380 0.3
(gl Y=32.196X +598.77 0.998 9 3.98 ~1 020 0.5
FRE Y =140.35X+4 779.3 0.99494.285~1097 0.7

2.4 M EERE BRI SR, T
“2L 17 AR R LI E 6 Yk, AR T
FURSD 3l R O 2.82% . P&,
2.11% | REZE 4.38% . BIERIR 3.59% . HiE
3.1% , RUMLIHEE B R AT

2.5 EHEMHXE EEMRBES (4 50) 6
By, Fy2.500 g, 4% “2.2.27 W rEEEIAE6 4
BEASAW, RS wL, M50 E R RSD 435104
TORCHETT 3.79% | FEEE I, 2.79% . KE R
2.31% ) FBRER 2.49% . BARE 3.02% , FIix
JrikEE R
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Fig.1 UPLC-MS/MS chromatograms of five constituents

2.6 AT KR

AR BURE i (i 4 5 0

2.500 g, % “2.2.27 iR 5k R A TR,

~

T0,2, 4,8, 12h kS pL, WA EHF RSD
SRR IR T 3.54% . FESE D, 2.68% . K
W 4.92% . BELAR 1.98% | B 2.73% , #
FAHE AT 12 h e M R AT
KERREAERECH (&
g MR & KK 0.708 wg. FFZ0 11,
0. 144 pg. K2 3. 810 g FrIE5 2 0. 960 e . g
HRZ0.942 pg) MFESL (Jit%5 2015090) 6 73, %
1.0 g, AE AL R FOE B, A,
“2.27 TR kA pb R, R, T
B, FERE 4,

2.7 FeAFEnE KR

x4 MELKRKBER (n=6)

Tab.4 Results of recovery tests (n =6)

PRttt/ JEU B A ISR/ [/ P2 mllic RSD/

o g pg pg pg % % %
ZHRZKETF 1,008 0.708 0.700 1.415 101.0 101.0 1.85
1.004 0.708 0.700 1.400 98.86
1.009 0.708 0.700 1.425 102.4
1.010 0.708 0.700 1.415 101.0
1.000 0.708 0.700 1.434 103.7
1.008 0.708 0.700 1.402 99.14
FFZEAT, 1.008 0.144 0.150 0.303 106.0 100.8 3.80
1.004 0.144 0.150 0.300 104.0
1.009 0.144 0.150 0.294 100.0
1.010 0.144 0.150 0.290 97.33
1.000 0.144 0.150 0.288 96.00
1.008 0.144 0.150 0.296 101.3
Kz 1.008 3.810 3.957 7.827 101.5 98.57 2.41
1.004 3.810 3.957 7.687 97.98
1.009 3.810 3.957 7.547 94.44
1.010 3.810 3.957 7.727 98.99
1.000 3.810 3.957 7.707 98.48
1.008 3.810 3.957 7.767 100.0
FrT 25 i 1.008 0.960 0.924 1.924 104.3 100.0 4.79
1.004 0.960 0.924 1.864 97.84
1.009 0.960 0.924 1.954 107.6
1.010 0.960 0.924 1.854 96.75
1.000 0.960 0.924 1.844 95.67
1.008 0.960 0.924 1.864 97.84
BIRE 1.008 0.942 0.955 1.905 100.8 100.2 3.47
1.004 0.942 0.955 1.924 102.8
1.009 0.942 0.955 1.856 95.71
1.010 0.942 0.955 1.947 105.2
1.000 0.942 0.955 1.887 98.95
1.008 0.942 0.955 1.874 97.59
2.8 HemasmEalE B3 HAEM, & “2.27
TUR 77 il a i v i, ERE S pl, E & A

W, 4PRILES,
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R5 SHEISSEENELER (pg/k, n=3)
Tab.5 Results of content determination of five constituents
( pg/tablet, n =3)

s XEzZEE FAZSEI, KEE FEM ERE
2015090 0. 118 0.024 0.635 0.160  0.157
2015100 0.122 0.034 0.618 0.147  0.166
2015110 0.114 0.019 0.624 0.169  0.152
FHIfE 0.118 0.026 0.626 0.159  0.158
3 itig
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