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Simultaneous determination of six constituents in Compound Danshen Granules
and Compound Danshen Dropping Pills by LC-MS/MS
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ABSTRACT:. AIM To establish an LC-MS/MS method for the simultaneous content determination of sodium
danshensu, notoginsenoside R, , ginsenoside Re, ginsenoside Rg,, ginsenoside Rb, and tanshinone Il , in Com-
pound Danshen Granules and Compound Danshen Dropping Pills ( Salviae miltiorrhizae Radix et Rhizoma , Notogin-
seng Radix et Rhizoma, Borneolum Syntheticum). METHODS The analysis of 75% methanol extracts of these
two drugs were performed on an Eclipse Plus C 4 column (3.0 mmx150 mm, 3.5 pwm), with the mobile phase
comprising of acetonitrile-0. 1% formic acid flowing at 0. 3 mL/min in a gradient elution manner. RESULTS Six
constituents showed good linear relationships within their own ranges (R>=0.995 9), whose average recoveries
were 95. 76% —105. 74% with the RSDs of 1. 86% —4. 88% . Except for sodium danshensu, the other five constitu-
ents in Compound Danshen Granules demonstrated higher contents than those in Compound Danshen Dropping Pills.
CONCLUSION The obvious content difference of main components in Compound Danshen Granules and Com-
pound Danshen Dropping Pills may affect clinical efficacy.

KEY WORDS: Compound Danshen Granules; Compound Danshen Dropping Pills; chemical constituents; LC-
MS/MS
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TS EM, = ERER,. ASEH Re, ASHE
1 Rg,. AZ R Rb,, P00, WE&AE, L
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1.1 P Agilent 1260 LC System., Agilent
6420 Triple Quad LC/MS ( 3 [E Agilent /A Al ) ;
SB-5200DTH#E A I IEBENL (77T 22 A= W BHB Ay
HPRATF]) ; Sartorius BT25S H,FKF-; Direct-Q #
aliZk 24 (£ Millipore A7) ; TGL-16M i &
KRB OHL (IR U S AR D) .

1.2 X% FFS R (T 110855-201614) . =
LRI R, (#5 110745-201619) . A Z 2 H Re
(fit %5 110754-201626) . AN 2 B 4f Rg, (%5
110703-201731) , A Z 4 Rb, (#t 5 110704-
201625) . S0 1, (L5 110766-201721) X i#
I H o EE 2SR IR . B SRR
(2l B A B A, b5 170509, 170506
170422) 5 EITFIZ AL (REER L il 25 Befn A
FRZSE], 45 170421, 161115, 160531), L& N
gl (TEEBRFCAT); PRy A%l (VIR
R AR A 3 WA EiEsl (i s hi g R
W) 5 HAFRE S A sl AChREEK .,

2 HEE4R

2.1 &% Eclipse Plus C 8 3%H (3.0 mmx
150 mm, 3.5 um); WML (A) -0.1% H R
(B), BSEEWENE (O~1 min, 10% A; 1~2 min,
10% ~ 20% A; 2 ~ 10 min, 20% ~ 40% A; 10 ~
15 min, 40% A; 15~ 16 min, 40% ~98% A; 16 ~
26 min, 98% A, P iZ 1T 6 min); & B &
0.3 mL/min; #HHE S [T S

2.2 S EWISHEEIE (ESD), 1B, fE
TP Y 2 8 0 AL (MRM) A& ill, 0~
21 min HRE TR, 21~26 min N IEE PR,
TEASMEN,, W 350 C, B E 9 L/min; %
fEA§ 7 35 psi (1 psi=6.895 kPa); BAIEHLIE
5000V (IEETHER), 4000V (B TR,
FUgSHLE 1,

K1 BRARESH

Tab.1 MS parameters for various constituents

L% TR BT m/z TET m/z S N VAY i GCiNAVAY
PSRN e+ 197.0 135.0 85 15
=LRHR, e+ 978.0 931.6 135 15
AZ BT Re TEF 946. 0 475.2 300 50
ANZ BT Rg, T 845.8 637.4 135 30
ANZ AT Rb, T 1108.1 89.0 220 70
HZBE EET 295.1 277.2 135 20

2.3 MBRERHNE EEKBRSISEM, =L
B R, ASBH Re, ASEAF Rg,. ASREAF
Rb,, FF&EI 1L, SR, 5T 5 mL &,
B TR 2 208, 1BIA W, 43 kG %

W T 2 mLo Y, HEE-0.1% HEE (50 @ 50)
Mk 2= 20 B, o), BDAR (R W E o BN
3335.40, 2888.00, 2922.00, 1834.56, 2793.00,
183. 08 ng/mL) ,

2.4 ARRSRERE & WUBDRL, LG R, BRER

SRS, R PR IZ) 10 mg, BT R
FERFET, N 25 mL 75% WS, FREFiE,
730 min, %, 75% HFEE AN G O Y T A, B
A1, uE Ak, MO SR W o AW BE-0.1% R
(50 : 50) 435I R 10, 2 4%, 12 000 r/min &[>
10 min, BT, BIFE,

2.5 FRMAEL WP EEAS PR XTI
PR OE , fE <2, 17 TG 5 T ERE
A, AR 1, HEWAL, &R IETE R, B
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C. 7S FR R
1. FIBEM 2. = LEHFR,

1. sodium danshensu 2. notoginsenoside R,

3. AZiiF Re 4. AS BT Rg,

3. ginsenoside Re 4. ginsenoside Rg,

D. £ SR AL

5. AZRAFRb, 6. FFEBEII,

5. ginsenoside Rb; 6. tanshinone II ,

1 £H % LC-MS/MS &itE

Fig.1 LC-MS/MS chromatograms of various constituents

PETEFIE
2,6 ZMEXZFER OREU <2.37 TR
VWG B, FEE-0.1% R (50 @ 50) Fi R &R 51
TRV EE, ZE “2.17 F “2.27 FH AT HERE

*®2

S, LA RR SR B MR RS (X)), T RUR L
Askr (V) FEATENE, B4 00 DUE B S/N =10,
S/N =3 I fab v B 1 Ay i S B RAGHI B, &85 1L AL
2, AHIE O TES AVER NG R R AT,

B LEX R

Tab.2 Linear relationships of various constituents

% EYEpiy R? VIR (ng-mL™")  ERR/(ngemL") KPR/ (ng-mL™")
PSRN Y=31. 852 0X+335. 39 0.999 5 41.69~3 335. 40 7.85 2.94
=LBIR, Y=9.333 2X+47. 38 0.999 8 36.10~2 888. 00 13. 54 6.32
AZHBH Re Y=1.201 5X+0.33 0.999 9 36.53~2 922. 00 14. 61 7.31
AZ B R, Y=27.340 0X+153. 65 0.999 6 22.93~1 834.56 1. 10 0. 46
AZB1F Rb, Y=1.792 3X-94. 60 0.995 9 34.91~2 793. 00 13.97 8.38
FHEE Y=728. 440 0X+3 334. 50 0.999 5 2.29~183.08 0.09 0. 05

2.7 MBAERE KR -XTEEIERAE 2.1 4.77% . 2.56% . 4.52% . 1.50% K1 2.02% .

<227 TAM TR E 6 Wk, MAHISH
B, =EBI R, ASE1 Re. ASR 1 Rg,.
AZRBA Rb,, FFS0 1T, Wi L RSD 43 5 K
0.41% . 1.88% . 2.42% . 1.32% . 1.76% . 1.95%,
FL ARG 5 B LA

2.8 ARy HEEXE R (BORS
170509, AL S 170421), TR FHE 0, 1,
2.3, 4. 6hJafE “2.17 1 “2.2” WL&AMEF
FEE, DA SORL R AL S R, =B R
R,. AZHE 1 Re, AZHBIT Rg,, AZ R Rb, |
FF5 R 1, Wi AL RSD 43 98 1.52% . 4.91% .
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4.34% . 4.78% . 3.39% . 4.11% . 2.05% , 3

MR A TE 6 h W EM B IT,
2.9 EHEMHRXK

H Rl —#E Bk (35 170509)

AL (S 170421) , % “2.47 TR 5kl 4
B SAW 6 6y, T8 “2.17 F1 “2.2” WE&MET
PRI E , DA EURLANE AL PSR, LR
R,. AZHH Re, AZHAF Ry, AZRBH Rb,,
P50 0, &4 & RSD 20 %N 2.33% , 4.83% .
5.00% . 2.40% . 4.71% . 2.53% Fl 1.45% .
3.81% . 4.83% . 1.89% . 5.01% . 4.15% , %= W]
T EE R,
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2.10 Fedunik FaXE RSB IRECE A B E A Ho2.19% . 4.41% . 4.23% . 1.86% . 1.94% .

B (45 170509 ) A1 AL (HE S 170421) %%
5 mg, KA 500 L %8S, 17 6 177,
fie “2.47 WUR kRS MRS, E o C2. 17
2,27 WUAME TSR E, THEEOR, 4
B, kSRS, BB R, ASRBIF
Re, AZR1if Rg,. ASRBH Rb,, A0, F
By w1\ e 4 5l b 96.64% . 100. 67% |
98.79% . 105.74% . 99.18% . 99.53% , RSD 434l

4.88% 5 i AL T 45 B 43 B RE [0 R Ay i
95.76% . 98.95% . 103.10% . 102.25% . 101.66% .
104.59% , RSD 43 Jll & 2.18% . 4.76% . 3.72% .
1.96% . 4.45% . 1.99% .

2,11 #mbAEne  BUNFEACS PR AL
34, e <2047 TR A A AL A R, A
“2.17 R <2.2” WUAMETREERENE, R EA
i, AR 3,

K3 BRHEEENTEER (mg/g, n=3)

Tab.3 Results of content determination of various constituents (mg/g, n=3)

il it PSR, FI& £ =LB1R, AZ B Re ASHBAF Re, ANZ B Rb,

EHFSER 170509 2.84 1.76 3.25 1.79 15.01 9. 40
170506 2.95 1.63 2.99 1.51 13.72 8. 44
170422 2.70 1.46 2.80 1.58 12.62 7.65

SBHFSHI 170421 0.05 9.79 1.09 0.57 5.03 1.68
161115 0.02 9.67 0.94 0.48 4.59 1.54
160531 0.02 9.83 0. 89 0.42 4.52 1.30

3 itig PR Ay . PRSI, (AME A SN & A =

3.1 REBUEAM‘FE ALEFELR T ARIKSE
WL (25% . 50% . 75% . 100% ) XF 6 Flt i 4342
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A IS 75% BRI A AE 2 25 5 75% W
PRUUT, £ BB BCR IR, OB 4R R
wl,

3.2 B ARSI TR | KA
F gt , &P Eclipse Plus C 354 (3.0 mmx
150 mm, 3.5 pwm) 0B RCRE G, 1575 58 -
K., OHE-K, OHE-0.1% B R (7 10 mmol/L i
M%) . CHE-0.1% FRRSAR, KIAELNE-0. 1%
FHR 2% 11 T 45 040 ) o B A, 3 88 G A Dy O
B,

3.3 R#EEMHA BT RRSERERKKR,
AR S50 30 3o B A A O A T B 58, Rt
SR M, LB R, ASEIH Re. AS BT
Rg,. AZSHAF Rb, fE 78 BT i i 84, i
PSR AEIE B TR R R 3, o T4l Lk
BT B e e O RO, ARSI SR T IE 67 25 - D)3
B, IR E 1R e & A fe i B RIUF iF
FEREI

3.4 SHESN RIGR, BASRWNELS
PSR S A EERARSN, HoAh S Py & A =3
T RIS AL, E PSRRI )7 PFERE AL
JERl— D7 FIATAE R R R, HohaE AR A,

2R, ORHEMIGAS TR, T2 T AR Tk
BA 2o, 280G WREERREE S, 2152
AR R, S SR EE R 1 S50 R
BOSor S A RE IS, AR ERIT &
PRI TEE | AN [ 550 R0 AR P IR A 582 45 P 2
Py 7R, FRT, S0 27 PFS U N s
A SRR S Y BB 2T PSR
TR 2B 5 . AR LE] B S50 R R G &
FARIE , A SIS J % 2 1 70 2 — AP B SE SAtE
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Simultaneous determination of four constituents in Chenxianglu Bailu Tablets
by HPLC

HU Zhao-jun, = CHEN Bin, YU Yue-lin, @ ZHANG Shao-min
(Shanghai Jing’ an District Institute for Food and Drug Conirol, Shanghai 200435, China)

ABSTRACT: AIM To establish an HPLC method for the simultaneous content determination of four constituents
in Chenxianglu Bailu Tablets ( Glycyrrhizae Radix et Rhizoma, Citri reticulatae Pericarpium, Vladimiriae Radix,
etc.). METHODS The analysis of 50% methanol extract of this drug was performed on a 30 °C thermostatic Agi-
lent Eclipse C gcolumn (250 mmXx4.6 mm, 5 wm), with the mobile phase comprising of methanol-0. 1% phos-
phoric acid flowing at 1. 0 mL./min in a gradient elution manner and the detection wavelength was set at 230 nm.
RESULTS Ammonium glycyrrhizinate, hesperidin, costunolide and dehydrocostus lactone showed good linear re-
lationships within the ranges of 9.908 - 118.9, 4.510-72.16, 2.582-41.31, 2.685-42.95 pg/mL (r=
0.999 9), whose average recoveries were 98.97% , 99.33% , 99.77% , 100.80% with the RSDs of 0.77% ,
1.51%, 1.35%, 1. 06% , respectively. CONCLUSION This accurate, reliable and reproducible method can be
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