88 T AR %6 28 H1 )

16

(PR 2R 2 GATT T L, L5 201203)

Simultaneous Quantification of Sixteen Ginsenoside Derivativesin Plasma

LIU Hou-fu, ZHOU Ming-mei, ZHANG Bo-li, CHENG Yi-yu, LI Chuan
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: Ginseng is a key component in traditional Chinese medicine and is also one of the most extensively used
botanical products in the West. To assess systemic exposure of bioactive ginsenosides after oral administration of
ginsenoside-containing herbs or formulations, A specific, sensitive, rapid and anti-interference method for
simultaneous determination of GRaz;, GRb;, GRb,, GRd, GRgz;, GRh,, C-K, Ppd, G-20g-Rf, GRe, GRg;, GRf,
GRh;, NGR,, and PGF;; in plasma was developed, which involves liquid chromatography/tandem mass
spectrometry in selected reaction monitoring mode. Very low mobile phase modifier HCOONH,, (0.005%0 g'L ")
was found to be able to greatly increase response for [M—+H]" and slightly for [M+Na]". CH;OH was used to
extract ginsenosides from plasma simultaneously. Analysis of methanol-precipitated plasma samples was achieved
by positive ion LC-ESI-MS/MS using a reversed-phase Cig column eluted with a H,O/CH;OH gradient. 16
ginsenosides were eluted within 10 min and can avoid matrix effect. The on-column quantification limits of the
newly developed method were 6.85 pg for protopanaxatriol, ginsenoside Rf, Rg;, Re, and 20g-Rf, 0.185 ng for
ginsenoside Rh,, and 20.6 pg for the other ginsenosides. The multi-analyte quantitative bioassay was fully validated
and the acceptance criteria were fulfilled for each analyte tested. This newly developed method should prove useful
for wide-scale monitoring of ginsenoside plasma concentrations for both pharmaceutical investigations and clinical
applications.
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TR 34T RS2 Agilent 1100 R41F13EE Thermo Finnigan 23 7 TSQquantum — 24 PUBAT 5T HE
K ge. WA B 40 HG: Phenomenex Luna 5 pum Cig#F (50 mmX2.1 mm, id., 5pm), AR
HIE 25°C Aids WENHIN lE-/K R4 WidBEy 0.3 mLomin 5 HEREE N 5 ul. JFRERIIRT ESI
U, EIEE R AR, R R SRM AR AT — i 447
1.3

[i] 20 pL MCEEE S N 80 pL FEEVTIEE A, 1 600 rmin ' $EFE 5 min, B005, BUEWSWE 5 ul
HEHT LC-MS/MS 23#t .

) KB L N CL A= AR A 4, BRI 23R 524 9 000, 3 000~ 1000+ 333, 111,
37.0 12.3+ 4.10 & 1.37 pgL " BObsHEMAE . DAL S IR R (YD SR A4 e Hh )
WRE (X BHATERYERNA, FFPIREEREE (X0 GRS, RIS RN S5k R Rl 7 FE

16 Pl R (e At BE b AR e M5 520040 2R S T RO UR S AR M IR T
ACBEERE AR Pk R RIS e s ARSI PN A S A8 (175 %244 B K Matuszewski
SR TR, AL AR 23 5k % NS 1 LLOQ, 111 J% 3 000 pg-L ™' (RFfzIeke, ot
AT LC-MS/MS 3, LAfS HH AER P ORS 35
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MR 3 N2 A 108 T ARARAAE LA SN 721, % [M+-Na] 4 C-K. GRgz+ GRd. GRb;-
GRb;. GRaz. GRf. GRg;. NGR,. GRe Fl G-20g-Rf (WM EES 1, T HA I FR NS 2 UM
+H] ERBEIERES T, 5 CID Jifs 5 it 7 T Wl 2o AR W 0 8 - T -
TN ZEEF Ppd (m/z 461 — 443). GRh, (m/z 623 — 587). C-K (m/z 645 — 203). GRg3 (m/z 807
— 365). GRd (m/z 969 — 789). GRb, (m/z 1101 — 335). GRb; (m/z 1131 — 365). GRa; (m/z 1263
—497)FI =B N 2 21T Ppt (m/z 477 — 109). GRh, (m/z 639 — 621). GRf (m/z 823 — 365). GRg,

(m/z 823 — 643). NGR,; (m/z 955 — 775). GRe (m/z 969 — 789). G-20g-Rf (m/z 985 — 365)LL}%

SAEVGHESAFAEN) PGFyy (m/z 801 — 457). JiT I ik S AU A B A T AL S 07 3~8 Zr 5l A
JBEHR, AR E BRI EN EST BT, AR S T I R I T i 2% s G s I AT
LAY .
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P BRTGE MRAE S (iR FHEE=1: 4), [PISCRTE 16.7%~35.7%2 |1, Post-column infusion
S 8 AR A L REAR U (W) RE T 0 22 B T, 2D B R LT I 2 R 8 0] 35 ST R A XS
FETAN, (—6.5%~9.1%), X 16 FREF i fE3ANhrid FEHpAR e .
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LEBAR ] 1.37 pg L'y A 9000 pg L' FOIRBETE A, XX 16 Fhoke [ =L 2 1284y
(U AP0 L i 2R FE A TR PE[RD, FEmDAEh 22t RiF (»>0.992). 7E LLOQ Itk py vEfi
86.8%~118%, K% LM 9.0%~16.8%; 71 md FE AL N HERA A 88.3%~113%, K52 20 0.9%~
14.7%. 47775 Ppd. C-K. GRgz+ GRd. GRb,. GRb;. GRas. NGR;. PGF; [] LLOQ  4.12 ng'mL
Ppt. GRf. GRg;. GRe. G-20g-Rf Jj 1.37 ug’L™'; GRhy &y 37.0ngmL'; GRh, }y 123 pgL ',
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