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Simultaneous determination of 11 components in Naofuqing Capsule by
HPLC-MS/MS

CHEN Hong-ying, ZHANG Rong-hua
Baiyunshan Pharmaceutical General Factory, Guangzhou Baiyunshan Pharmaceutical Group Co., Ltd., Guangzhou 510515, China

Abstract: Objective To develop a high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS) method
for simultaneous determination of 11 components including eleutheroside E, 2,3,5,4'-tetera-hydroxystilbene-2-O-f-D-glucoside
(stilbene glycoside), isofraxidin, rosmarinic acid, notoginsenoside R;, salvianolic acid B, ginsenoside Rg, ginsenoside Re,
ginsenoside Rb,, ginsenoside Rd, and emodin in Naofuqing Capsule. Methods The analysis was performed on an Agilent Poroshell
120 EC-Cjg column (75 mm x 4.6 mm, 2.7 pm), and the mobile phase consisted of water containing 0.1% formic acid and
acetonitrile with gradient elution at the flow rate of 0.4 mL/min. The column temperature was maintained at 35 ‘C. The MS
detection for the 11 tested components was performed in negative ion multiple reaction monitoring mode. Results Good linear
relationship were observed in the test range for 11 components, and the recoveries of eleutheroside E, stilbene glycoside, isofraxidin,
rosmarinic acid, notoginsenoside R;, salvianolic acid B, ginsenoside Rg;, ginsenoside Re, ginsenoside Rb;, ginsenoside Rd, and
emodin were 106.4%, 104.2%, 99.9%, 102.3%, 104.1%, 98.3%, 108.9%, 103.6%, 105.8%, 101.9%, and 104.2%, respectively. The
contents of 10 batches of the 11 components were in the ranges of 0.274—0.310, 1.579—1.642, 0.093—0.099, 0.331—0.352,
1.115—1.229, 1.663—1.870, 4.884—5.173, 0.691—0.762, 2.974—3.358, 1.053—1.493, and 0.100—0.115 mg/g, respectively.
Conclusion The established method is sensitive, stable, and rapid. It is suitable for the simultaneous determination of multiple
components in Naofuqing Capsule.
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1 XEEHH

ABI 4000 QTRAP =& VUZAFFii4, BlA
5% B 78 (ESD J% Analyst 1.6.3 3 4b ¥ R 4,
% E ABI A#; HPLC £2%, B G1311B B4t
FEEEZE . G1330B ZULELRI ML G1329B AL F 3t
FEde G1316A BUHIRAR, £ E Agilent 2 7] Milli-Q
HBAliK 245, 3£ E Millipore A7 ; TGL-16B ik &
KE 0N, RS REAER; P30H A S
Wess, E Elma AF .

X HE R O E (JikS 111713-201403, &
L 98.1%). ZARLMEGHE (T 110844-201713,

iR H 93.6%) SR ZNE (k5 110837-201608,
JREH100%) RIEFTR (L5 111871-201706,
JRESE 90.5%). =L R, (L5 110745-
201619, Ji &% 95.0%). FIHER B (f#ts
111562-201716, B 94.1%). AZ 21T Rg
(#5 110703-201731, FiE5141 93.6%) NS BT
Re (#it%5 110754-201626, JiFE/TH97.4%) A&
BFF Rb, (LS 110704-200921, i &% 92.6%)
AR Rd (L5 111818-201603, Ji & 4> %
92.1%). KiEZR (L5 110756-201512, JRED%L
98.7%) M A & 2 ks E T b, LI
HlE, HR, tGigdi, @E Merck AF; #Bai/Kh
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10 #AEIERTE, #5 1160001, 1160002
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1170004 1170005, 1170006, ) M E = 1L1EEZy
LA AERAF Az il 258 $eft.
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21 @EEEs
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FRKIEW -G BB EN 04 mL/min; iR
35 °C, #tFEE 1 uL; BEYEIRAET: 0~18 min,
20%~22%Z fifi s 18~22 min, 22%~24%Z.ffi§; 22~
25 min, 24%~100%ZfE; 25~30 min, 100%Z.}E;
30~31 min, 100%~20%Z.}E; 31~36 min, 20%
Ol . BRRIENREUII KT 8 000,
22 FgEH"

ZHPUHATFE (QQQ MS) HLE FImi % &
T4 (ESD WIBTUE, Lismaim <o Ts, f£h
B R 2 RN (multiple reaction
monitoring, MRM) K4, ALK FIESE T :
AT 137.90 kPa (20 psiD; REHES: 1 BTk
HE—4 500 V; J6E 300 ‘C; W% 172.375 kPa
(25 psi); HHBUINIVS: 172375 kPa (25 psid. 11
MBI RER MRM Z3. E#£HE (DP).
fffE = NS (EP). Rf%AEE (CE) Alffi=s
HEOHE (CXP) BAARE ILE 1.
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#£1 AYE HPLC-MS/MS &4
Table 1 HPLC-MS/MS conditions for analytes
& tg/min HIAE T (m/z) FEWIESF (miz) DP/V  EP/V CE/V CXP/V

TN E 3.06 741.1 579.5 -114 -10 -17 -7
R IR 6.17 405.2 2432 -83 -12 -26 —4
5 F e 7.58 221.0 205.9 —49 -10 -19 -11
HIERTER 12.17 359.1 161.0 -61 -7 -22 -9
=-LRIFR, 14.89 931.8 637.7 -193 -10 -54 -16
FHOER B 17.66 717.0 519.3 -84 -6 -28 -13
NS BH Rg 19.54 799.6 637.8 -182 -5 -33 -19
ANZ BT Re 20.38 945.5 783.7 -201 -9 —48 -23
ANZ B Rb, 27.13 1107.7 945.8 -158 -13 -63 -23
ANZ B Rd 27.39 945.4 783.6 -187 -8 -53 -9
NS 29.19 269.0 225.1 -98 -8 -37 -13

B Rb. A B Rd. KEREEE TEMYF, P

FIREEERE GUPRITINE E ) SO R B . 6 T

RSO IR A B S, B TR R 5|

o, FFERC ST EEVR E S A 158.48. 608.09, ‘(2 ‘

419.29. 95.00. 185.76. 258.12. 77.19. 24.10. 11.75. B ‘ .

275.97. 30.55 pg/mL (¥ A % I VAT o L i 1 |

232 GRRSEMAOEIE  BURBEN ML 03 g, T

FEHRRE, BTHEMERY, FEIMA 75%F i t/min

10 mL, #%%E, 7E% N#E~ AP 30 min, 04,
H 75%HEEANERCR T E, BREELE T, T
13 000 r/min N &.L» 12 min, F 0.22 pm HFLIEREE
i, EERuER AN .
24 LTEMER

3 M BRI G R R VA ORI A T (kS
1170005) FFEHT, AREEILE 1. FREH SN
AV EEL, BT, TRERLT.
25 FREMZAEER

KR “2.3.17 TURNFRA XTI S, A
H AR N — R 51 ok B A8 R A, 422,17
T 0 R 2 ARSI, DAL A 0 W TR A A
FHR. AW R IR FE R A AR, ST ARAE 2k,
ZERIEK 2. 11 Pk & Y7E S B IR IR E TG P
r £ 0.996 1~0.999 9, LM XRRUF. HEUREXT
R T TR A R DT B R R B Eh e B R, 40 ik
FESPHT, BUSMELL (SIND N 10 R EIRE AE &
FR (LOQ). &SRR, RS .
26 HAN. HERBEE

A3 SRR IR RN E 9 638.8.

RTINS B 2-"ORZMH 3-RRENE 4% ER S-=hR
TR, 6-JIHIE B 7-AZEH Rg 8-AZEH Re 9-AZEH
Rb; 10-AZEH Rd 11-KHE

1-eleutheroside E  2-stilbene glycoside 3-isofraxidin  4-rosmarinic
acid S5-notoginsenoside R; 6-salvianolic acid B  7-ginsenoside Rg;

8-ginsenoside Re  9-ginsenoside Rb;  10-ginsenoside Rd  11-emodin
1 RAEWBGEAR ) SHXEER B) HRRIETF
REEE (XIC)

Fig. 1 XIC of mixed references solution (A) and sample
solution (B)

6 024.3. 2 409.7 ng/mL; —FZHHH 110 386.8.

68 991.7.27 596.7 ng/mL; 7 f7 € 4 701.3.2 938.3.
1 175.3 ng/mL; KIEFFER 30 877.5.19 298.4.7 719.4
ng/mL; —-LEH R, 63 393.2. 39 620.8. 15 848.3
ng/mL; FHHER B 103 249.0. 64 530.6. 25 812.3
ng/mL; NZ 24 Rg, 243 235.0. 152 021.9. 60 808.7
ng/mL; AZ T Re 38 000.7. 23 750.4. 9 500.2
ng/mL; N2 21F Rb, 167 714.4.104 821.5.41 928.6
ng/mL; AZ T Rd 74 303.0. 46 439.4. 18 575.7
ng/mL; KK 12219.7. 7637.3. 3 054.9 ng/mL)
(VR A X IE SV, 76 1 d NEESERERE 6 Ik, ids%
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Table 2 Calibration curves and LODs of 11 analytes
wEm it it 2 r SE &R /(ngmL ™) LT Fl/(ng-mL ™)
TN E Y=38.79 X—9 390.78 0.997 4 0.47 2 409.71~12 048.54
RO Y=-6.97X107* X*+305.44 X+44 56920  0.999 6 0.34 27 596.70~137 983.50
I F g Y=262.75 X—27 665.41 0.998 5 7.35 1175.31~5 876.57
RRIEAT R Y=438.63 X+100 155 0.999 6 6.03 7719.38~38 596.89
=-LEFR, Y=8.14 X—1 006.94 0.999 9 99.05 15 848.30~79 241.52
FHBR B Y=153.73 X—84 557.3 0.999 3 40.33 25812.26~129 061.31
ANZ BT Rg Y=5.39 X+19 478.08 0.998 5 380.05 60 808.75~304 043.77
ANZ BT Re Y=5.55 X—2 683.27 0.999 7 237.50 9500.17~47 500.85
ANZEAF Rb, Y=-5.63X10"° X*+2.44 X+1 044.06 0.999 8 131.03 41 928.60~209 643.00
ANZ B Rd Y=-2.89X107° X*+7.76 X+487.84 0.999 0 7.26 18 575.74~92 878.72
K#ER Y=-0.05 X*+1261.76 X+5.13X10° 0.996 1 0.02 3054.91~15274.57
WETHAN, TS FURIK G A RSD, 28 HN AW 12h WEE.

R, W . R EIREE TR A IR A
B3 d, FRIEGHRE 3K, IdRIEmAN, HEH
(ARG 25 B2 o 45 SRR B H ARG 5 B2 RN I [ADRS 5 FE 11
RSD 4 I1E 0.14%~1.63%F1 0.47%~2.41%.
27 EEMRAW

¥ “2.3.27 TR AT 6 ik i v
(#L5 1170005, 7E “2.17 WA GG LA N RS>
M, CAEEAML S & /501 RSD %%¢, RSD 4y
BN 2.87%- 3.52%- 2.37%-x 3.07%- 2.67%- 2.73%-
2.17% 1.29%. 1.82%- 2.32%- 3.91%, 45HR%EH
HEEMRLT.
2.8 [EWEIALE

FERR O S 2MKRE ('S 1170005) A
Y015 g, BT 20 mL EIEA, 2 HEEIMANS
RO S O RV ROE B, % “2.3.27 TR T
PATHIE 6 IR, AE “2.17 BUEIg &R
BEFENSE o THE AR L RSD. B FINE E. =
KON ., RIEFR. — L2 R, FH
Mg By NS 21 Rg s AS B Res AS 2T Rby
ANZBAF Rdv KERINFEECE 02 106.4%
104.2%- 99.9%. 102.3%. 104.1%- 98.3%. 108.9%.
103.6%- 105.8%-. 101.9%. 104.2%, RSD ¥J/NT
5%, &5 RRTUERPE R 1T .
29 RREMRE

B A — (Al i (kS 1170005), 78 “2.17
WS T/ BIFE 0« 24 4. 8. 12 h BEFE, 5
T AR RSD. 45 B 578 RSD #/hTF 5%, 11 ME

2.10 HEmNE

HW 10 SRR SIS AR R, 4% “2.3.27 TR ik
AT )% AR AV RSP AT 3 M, 72,17
T T HERE 1 uL A, 0k S g AR,
T EHAERE M E S H. S EIESS RN K
3o W BV I AT S A BT E 1 5 AN B AR (=
LEEF R, ASEH Rg. AZEH Re. ASEE
Rb, FIANSEF Rd) HIEEAN 1.136%, FHHR B
R LT BRI B BN 0.213%, Rl TN E AR
WEFAS RN 0.04%, IROIGEHMRKHERNRES
A 0.16%F1 0.01%. LAFESFREIAS
B Rg RS, HREs Gl E. =K
CIEF . SR E, RIEFR. —LEHE R,
% B. AZRH Re. ASEH Rb. AZEH Rd
AR EMEEREFRAAHEN SRR 3!
16:1:3:12:18:7:32:13: 1,

IR TR, FEARMTR S =L =18
HR,. AZEH Rg. ASEH Rew AZEH RD,
MAZEAF Rd EE, AMFDT 273 mg. Bk
EFBIRE VUSTR B AKIEFR M B EIF, A5
DT 0.51 mge BERLE R IR E LA AN E A1
R EER S ET, AP T 0.09 mge BRI
HY9REUROEET, AMFSTF 039 mg, &
KERARDT 0.02 mg.

3 g
31 GiESRIERGNMRKT

ARSI St B AL BEAT TR, R T
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x3 NNMUEVHNELER (n=10)
Table 3 Contents of 11 analytes in samples (n = 10)

Dﬁ%ﬁj\iﬁl/(mgg*])

s RTNH E ZROIGH RUREE BEER =L2H R /TMK B AZEH Ry AZEH Re AZEH Rby ASEH Rd K&K
1160001 0.293 1580 0.099 0340 1115 1.814 4.920 0.744 3.358 1465 0.106
1160002 0.296 1.601 0.095 0331 1.182 1779 4928 0.758 3.325 1493 0.104
1160003 0310 1634 0093 0352 1229 1.870 4.898 0.762 3.339 1440  0.106
1160004 0.284 1618 0.098  0.338 1.193 1.814 5173 0.722 3272 1232 0.107
1170001 0.274 1620 0.096 0349 1.133 1.811 5.089 0.715 3.198 1224 0113
1170002 0.303 1642 0.09%4 0331 1.120 1.762 4.884 0.691 3.060 1153 0.100
1170003 0.298 1599 0.095  0.348 1131 1.804 4914 0.701 3.102 103 0.115
1170004 0.296 1579 0093 0335 1.124 1.801 4.885 0.744 3.291 1442 0.109
1170005 0.290 1630 0.097 0343 1.176 1768 5.053 0.725 3.226 1307 0.107
1170006 0.293 1617 0.095  0.340 1.136 1.663 4951 0.694 2974 1129 0.109

Waters Spherisorb ODS2 (50 mmX4.6 mm, 3 um)
F1 Agilent Poroshell 120 EC-Cjg (75 mmX4.6 mm,
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