determination of carbamazepine, lamotrigine, clonazepam,

Yoy prde k), 2011, 31(2): 336-339.

diazepam and oxazepam in human plasma by UPLC-MS/MS [5S] GUO S C, LI H, GU N, et al. Simultaneous determination of

[J]. Chin J Mod Appl Pharm(H [E 84X FH 2 %%), 2013, eight kind of benzodiazepines in human plasma by RP-HPLC

30(11): 1215-1220. [J]. West China J Pharm Sci(4£F %% &), 2010, 25(4):
[2] LI X F, TANG L, LUO Y C, et al. Determination of 453-455.

benzodiazepines drugs in blood using isolute SLE-supported [6] YUANY,GUO W W, LI]J, et al. Simultaneous determination

liquid extraction and GC-MS/MS [J]. For Sci Tech(JHl F 45 K),
2014(2): 27-29.

[3] WANG X Q, LIN D, LI Y X, et al. LC-APCI-MS/MS
simultaneous determination of 7 benzodiazepine drugs in
human plasma [J]. Chin J Pharm Anal(Zj#)5 #7124 &), 2009,
29(3): 403-407.

[4] LIUL X, CUI'Y M. RP-HPLC simultaneous determination of
7 benzodiazepines in human plasma [J]. Chin J Pharm Anal(%j

of 10 kinds of common hypnagogues in human urine by
GC-MS [J]. China Pharm(* [E%]}5), 2013, 24(46): 4362-
4364.
ZHANG J L, WANG Z L, ZHANG Y N. Simultaneous
determination of benzodiazepines and their metabolites in
urine by liquid chromatography tandem mass spectrometry [J].
Chin J Anal Lab(7- #7155 %), 2014, 33(4): 479-482.
Wi H 1 2015-04-24

HPLC ME=tREGEF =L E2FH Ry(S). LMAEH XVII FAASE

A E=
F,RE=
MR, &R, Bk, BATHEMRTKEm s B, WIT K225, M 310058)

WE B ZZRHNE ZCRBE T ZL2F Ry(S). v 23 XVII AAALF F, 2 W Satméits. 7% &
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PR, Hmlsk ¥ A 203 nm, #HEFA S pl, AikA 035 mL-min', BBEA40C, R A 43 min ATER=ZLEHF
Ry(S). £ HA23f XVII e AR F 695 Bl . 3 4 L35 @R fe K E KM £ R RIF(7>0.999 8); B WA= B HH % B
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Determination of Notoginsenoside R,(S), Gypenoside XVII and Ginsenoside F, in Notoginseng Radix et
Rhizoma Extracts by HPLC

CHEN Huali, PAN Jianyang, QU Haibin, GONG Xingchu*(Pharmaceutical Informatics Institute, College of
Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To develope an HPLC method for the simultanecous determination of notoginsenoside R,(S),
gypenoside XVII and ginsenoside F, in Notoginseng Radix et Rhizoma extracts. METHODS The analysis was performed on
an Agilent 1260 series HPLC system with Waters Acquity UPLC CSH-C,g (50 mmx2.1 mm, 1.7 pm) column. Gradient elution
using 0.01%-formic acid-water and 0.01%-formic acid-acetonitrile as the mobile phases with detection wavelength of 203 nm,
flow rate of 0.35 mL-min"', injection volume 5 pL and column temperature 40 °C was applied. RESULTS  The total analyzing
time was 43 min. The high determination coefficient values (*>0.999 8) indicated good correlations between saponin
concentrations and their peak areas within the test ranges. The overall intra-day and inter-day variations (RSD) of 3 major
saponins were <3.4%. The developed method was successfully used for the analysis of saponins in Notoginseng Radix et
Rhizoma extracts with overall recovery of 98.4%-102.1% for all the analytes. CONCLUSION This analytical method is
accurate and convenient for the determination of 3 saponins in Panax notoginseng extracts.

KEY WORDS: Panax notoginseng extracts; notoginsenoside Ry(S); gypenoside X VII; ginsenoside F,; HPLC
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—[Panax notoginseng (Burk.) F. H. Chen]
NEMBIANZEEY), XEHE. LE. 4%
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S 60 AR (HR K Z R F T =R
FEBEREN=LEH Ri. AZ2H Rg. AS
B Re. AS A Rb, I AS 21 Rd 2 5 07,

J xR BB B =B R Ry X MK SS FLTER
K ERC UBR L4745 B ORI R, T B R PR AR
KECC LR AR O R R AR 2, IF Hgb
FERK O WIREZE A . =B H R, tAEis B &
gk R S B0W H =SS, LR RE
B AR . B AR PR PR RPN KX
145 LR S 2 hAE SR Y. Lee 25U Rt
B, G IR B A UM R, T REAL
Hil oAU AR R T B S R 4 i A
20-0-(b-M IR %1 2 B 2E)-20(S)-J5 NS — g . B
KIUNZ B Fo 5B SGC-7901 4 g A it e
SPC-A-1 ZHiffus) B A MHIEH

—HEEH Ry, L EE XVII fIAZEH F,
&3 PR S B B E G ERNE M, BT LAXTIX 3 Fh
R 73 A I A R 3w = G A 1 B R A K
o AW T = ERREGE % 3 R R R
(1 B E i, AR M = B AR T 2 i
KF.

1 X5

Agilent 1260 A& 08AH (3% A (35 H Agilent
AT, BB DT BER . B,
TR EEAME I ES . XS105 Ar KT K F (Mg 4 80 -
FER) 2 B Br AR A BR 2 7] Milli-Q 24 4l 7K HL(3E
Millipore /A #]); Minispin 7 &y i 2500 AL (15 [
Eppendorf A ).

—-tE@t5: 20130216), KFETF =ML, &
WYL K 57 24 25 Bt R 0 2% 1) 20 1% %8 8 N Panax
notoginseng (Burk.) F. H. Chen ] T Z2%; = £ %
H Ro(S)(HHB 2 MR EMRIEARAR, #t5:
MUST-13031102, 46N 93.53%); L AHE XVII
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CBEEAREL 5 he 55 2 IRFNEE 3 XA 150 mL [
70% BT BIFEEL S h, $REGH 2 A5 L v .
HIE 3 BRI eV, B = LR R A
2.2 A R A%

Bud s Bid =GR T 5.0 mL 2, H
70% B IR B IE B A, B 1 mL A E
0.46 g REUHKIFEAEW .. 10 000 rmin~' L
10 min, 0.22 pum ARS8, HUEEIEWR, EI1S
PR A AT
2.3 S R AR A TR %

R BRI = L2 Ry(SKHE S 5.75 mg, L
HAHEF XVII AR & 4.18 mg, AZR2AF Fy IR 5
0.69mg, BT 5mL &T, 70%H BB CEES,
Ay, BE8 =HE=1F Ry(S) 1150 pgrmL™", LI
JEF XVII836 pg'mL™", AZ 2 F, 138 ugrmL™'
(IR A %o L i 2% VR o
2.4 k&M

4% 4 . Waters Acquity UPLC CSH-Cjg
(50 mmX2.1 mm, 1.7 um); Waters Acquity UPLC
CSH-C g TiAE; Wishtd: 0.01%FER-7/K(A), 0.01%
HIR-2 5 B), LMEMEBEN: 0 min 20% B,
21.5min 37% B, 40 min 90% B, iz4T 43 min; i
#: 0.35 mL-min~'; MK K: 203 nm; HE:
40 C; #EFEE: 5 uL. fEULEIELMET, FEMF
=L Ry(S). LHAEE XVII fIANZS B2 Fik
FIEEL e, SRIKE 1.

2.5 LMERREH

KoL “2.37 TR VR A R 5 il 2 T
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10.5~836 pgmL™'; AZ = F, M 0755 H
Y=3 855.1X-0.644 6 , 1’=0.999 8 , £ =75 [ Ny
1.70~138 ug-mLflo
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Fig.1 HPLC chromatograms

A—control solution; B-sample solution; 1-notoginsenoside Rx(S);
2—gypenoside XVII; 3—ginsenoside F»,
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i “2.27 TUR 7] & gl i i, 3R —
PR B TCTATHERE 6 YR, TN RE & R4 U T
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Tab. 1 Result of recovery test(n=3)
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0.050 0 0.050 9 101.91 1.97
UilERER
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