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Simultaneous determination of eleven constituents in Huxin Oral Liquid by
LC-MS/MS

LIANG Kun',  SUN Hui', AN Rui', = WANG Xin-hong',  YOU Li-sha'*,  CAI Zheng-yu’"
(1. Shanghai University of Traditional Chinese Medicine , Shanghai 201203, China; 2. Central Hospital of Huangpu District, Shanghai 200002 , China)

ABSTRACT:; AIM To establish a liquid chromatography-tandem mass spectrometry ( LC-MS/MS) method for
the simultaneous content determination of matrine, oxymatrine, salvia acid B, tanshinol, protocatechualdehyde,
liquiritin, astragaloside, cinnamaldehyde, tanshinone 1[I ,, ophiopogonin D and ruscogenin in Huxin Oral Liquid
( Glycyrrhizae Radix et Rhizoma, Astragali Radix, Ophiopogonis Radix, etc. ). METHODS The analysis of
methanol extract of this drug was performed on a 25 °C thermostatic Ultimate XB-C g column (4.6 mm x 100 mm,
3 wm), with the mobile phase comprising of water-methanol ( containing 0.05% formic acid ) flowing at
0.4 mlL/min in a gradient elution manner. RESULTS Eleven constituents showed good linear relationships with-
in their own ranges (r>0.999 0) , whose average recoveries were 96. 66% —103.2% with the RSDs of 1.4% -
3.4% . CONCLUSION This sensitive, reliable and accurate method can be used for the quality control of Huxin
Oral Liquid.
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HAT, 280073 TR & 258 094 3%
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M 2 & 2 & B AF DY
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1 XE5RG
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WH LiEmAEAREARAR; P25 (S
15011411) , HEAF (k%5 20130815) XJ M 34
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B B IR AR A R AR WARZE A (it
5 100415-201102 ) T [ H = £ a2 5k e i 5
Bis FhmOyREH (L5 1337-9601) Wy [ = ik
M s, il WERRESh EIEA; KO8R E K
7K
2 FEEHER
2.1 &5 4  Ulimate XB-C, 3% (4.6 mm x
100 mm, 3 pm); /KR & 0.4 mL/min; #&
25 °C; WAk (A) -HIEE(B) (5 0.05% H
), #EBM (0 ~3.0 mn, 40% ~ 80% B;
3.0 ~3.1 min, 80% ~95% B; 3.1 ~10 min, 95%
B: 10 ~10. 1 min, 95% ~40% B; 10.1 ~ 11 min,
40% B); FRER S ul.
2.2 ik fAr ESLHIEJE, MRM =X, [ERE
T, TEAIRE 350 C, (A E 10 L/min;
FALARIE ) 275. 8 kPay; BAEHIET kV, HAlZ
B,

F1 FERSRNRRIESH

Tab.1 MS parameters of various constituents and internal

standard

. BEF FET BHAE HERE BE

% e

m/z m/z mV mV [i5N

WL 249.2 147.9 140 36 +
EAL TSR 265.2 136.0 170 37 +
R RS 166. 1 133.0 80 18 +
R 807. 4 807. 4 370 0 +
T B 1 149. 0 65.2 135 24 +
FHEER I 295.1 249.1 132 20 +
FABIFD 877.2 447.0 354 56 +
AR R 431.2 287.2 136 12 +
FHIR B 716.9 320.7 133 27 -
Ft&% 196.9 122.8 120 14 -
LS 136.9 107.8 20 7 -
HE 416.8 254.9 150 14 -
PAYiEAS 252.7 209. 0 75 2 -

2.3 B, AfErRE A& KEBEREGET S,
S, FHRIR B, FE=% . JRIJLEEE., HHE
. EEHAT . R, PP, ZLARIT D,
SR EAF O IR (AL B TR 48 h) i
&, B R 239, 137, 211, 135, 199, 136,
140, 103.5, 102, 158, 261 pg/mL iEFR, FiE—
R 9. 56, 4.11, 18.99, 5.40, 1.59. 8.16.
2.80, 8.28, 0.816, 0.63., 5.22 pg/mL, Hf%t
PRSI o RS B PR R FR DR RR BB . 25 A7 Z5 0T R
i, WRERCH K 400, 200 pg/ml iRAR, HEifE—
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AR 4.00, 2.00 pg/mL, BIF5 PR WA (<10°)

2.4 BRBERHE R 1. 00 ml, J 1 |

BT 10 mL i, WEESR, 55, BEBR 0 M

1.0 mL £ 10 mL &, W2 MmA 1.00 mL M4z 001 2 3 4 ?/6 7 8 9 10 11
W, WEEES, #627, 0.22 pm fALIEHE L U8, A X,

g, RS, T REAE(<10°)

2.5.1 LIRMRAR ARSI S RS % 0 A

PF, 4B RPBRIEIE BT, 6T i, % 0 123456785101
WiZorik R Im s . BB T & MRM 235 [&] Dl B. ik

1 ~3 Bl SRS EETFRE

2.5.2 LRPERRBES R HCEHAE AR (140 IR
AR, BT 10 mL R, RSEIA L 00 mL 4

"f']xf;—%{% +MRM (249.20000 > 147.90000) "F]X’%!)E + MRM (249.20000 -> 147.90000)

A oL

Fig.1 Total ion current chromatograms of various con-

stituents
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Fig.2 MRM chromatograms of various constituents ( positive ion)

PR, WEEER, #S), RIS ARS MR R
W, 0.22 wm G FL U8 R G 0k, HROZE 9RO, AE
2017 2,27 WU . LAXTRESL . AHBLN

PRI T AL A b (V) ot e JBE O A A o
(X) BEATELERIE, S5RILE2, ARSI 1ESS
FIEH N PE R R R AT

K2 BHROSKMEXER

Tab.2 Linear relationships of various constituents

2%y EYERE r kYR (ng-mL ") EARPR/ (ng-mL ") KR/ (ng-mL ")
TS Y =0. 002 050X +3. 563 0.999 9 95.60 ~7 648 1.912 0.478 0
AALES Y =0.003 302X +1. 503 0.999 7 41.10 ~3 288 1. 644 0.411 0
FHE R B Y =2.243X - 168. 4 0.999 8 189.9 ~15 190 3.798 0.949 5
P& Y =0. 142 3X +3. 692 0.999 5 54.00 ~4 320 4.320 1. 080
JELZETE Y =0.002 095X +0.024 14 0.999 9 15.90 ~1 272 4.268 1. 067
HE e Y =0.015 94X +1. 047 0.999 6 81.60 ~6 528 1.632 0.408 0
P Y =0.003 098X —0.283 9 0.999 1 28.00 ~2 240 2.800 1. 400
TR B8 Y =0.001 352X +1.327 0.999 0 82.80 ~6 624 4.140 1. 035
FFEE 1, Y =0.007 064X +2.709 9 0.999 9 8. 160 ~652. 8 2. 040 0.510 0
FLBIFD Y=0.003 721X -0.352 6 0.999 2 6.300 ~504.0 2.520 0.630 0
Al AT Y =1.069 9X —0. 002 433 0.999 0 52.20 ~4 176 2.088 1. 044
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Fig. 3 MRM chromatograms of various constituents (negative ion)

2.5.3 AEHEORLY O “2.5.27 IR A
WREE R X OSSR, 7E 2,17 (2.2 TR
HESLHERE 6 R, MNA5 45 LA W TR B RSD 43591 Ay
2 1.5% | EAbw S 1. 3% . PR B 1. 6% |
F5%£2.6% | JEILASHEL 8% . HHF1.3% |
BT L7%  FERCEE2.6% . PFSEI, 1.7% |
ZABAT D 1.6% | BHA[ 2170 0.93% , KUY
AR B AT
2.5.4 EEMRE Bt 20150421 EES, dt
6 fy, i “2.47 WUF kil & Al s W, 7E
2017 2,27 WA, WA A
RSD 535 208 1. 7% | HALE S0 2. 3% . FH
Blia B 1.0% . FF52.6% | JFLAEE2.8% . H
FAF L 1% , BT 2.7% | R4 1% | 1=
I, 0.75% | &4 RAT D 3.6% . & Hial Bif oo
0.74% , FIZITIEEEME R
2.5.5 FRatlsn Bl 20150421 RS, F
1.2.4,8,16, 24 h# “2.17, “2.27 Wit
T, AT A5 B Sy B A i RSD 43 iR S 6
2.2% | HALW S 1. 8% | PR B 1.1% | f1=
F3.1% |, JFJLAEE2.2% . HAEF0.87% | K
A 0.91% | HEZEES. 5% . PFZEIL, 1.5% | Z%
ABAT D 3.3% . BHATRAFIT 2.7% , RUIKW
£ 24 h NERE T R
2.5.6  JnAERNRIRES K %R Ut S 20150421
(RS 0. 50 mL, fif AN B S 0. 50 mL (41 mL
PS8 0. 412 mg, AAAHT S 0.028 0 mg, PHBER
B 1.34 mg, P52 0.266 mg, JFIJLASMEE 0.037 4 me .,
HEF 0.076 2 mg, & & 0.014 8 mg. A i ik
0.312 mg. FFZ:0 11, 0.005 38 mg, FA& B D
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0.002 96 mg, E-HrA] B4 JC 0.048 4 mg), %
“2.47 TR J7 vk A A A I, e (2. 17
“2.27 TAAFTIE, R ECR, 45R, KL
SRR IR 350 v Sk 102..0% | A Ak
Z g 103.2% . A Ey R B 98.51% . 4 & £
97.49% . JRJLASEE 98. 12% . H ¥ H 101.4% | #F
P AE 99.12% | A EE 97.97% . FH& I,
96.66% . A& BT D 100.8% . & Hyn] B4 T
97.59% , RSD 733l g v 20 2. 4% | AL 20k
1.4% | PR B 2.9% . FFSFK 2.2% | JLARME
2.8% , HHEA 1.7% . B H 2.5% | kE Rl
3.4% . FFBEII, 1.7% . EARIFD3.4% , &
Wl AT 2. 1% .
2.6 HBEFAEMNE 247 TUR ik
BER A, FE “2.17 0 2.27 T TIE,
WREAR, 4IRILES,
®3 BEHHSEHENESER (mg/mL, n=3)

Tab.3 Results of content determination of various constit-

uents (mg/mL, n=3)

% 20150421 20150629 20151117  F¥(H
TS 0. 408 0. 408 0. 405 0. 407
AT 0.0262 0.0257 0.0238 0.025 2
FHR R B 1.27 1.26 1.30 1.28
MEER 0.271 0.273 0.274 0.272
LS 0.0378 0.0370 0.0351 0.036 6
HET 0.0717 0.0718  0.0718 0.0718
HEE T 0.0153 0.0149 0.0151 0.015 1
T e 0.288 0.275 0.292 0.285
FFSER T 0.00545 0.00521 0.00518  0.005 28
FABIFD 0.00272 0.00252 0.00268  0.002 64
AT R IT 0.0498 0.0495 0.0503 0.049 9
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