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Simultaneous Deter mination of Ginkgo Flavonoidsand Terpenoidsin
Plasma: HCOONH,4 Enhancing ESI Efficiency and Capacity

ZHAO Yang, SUN Yan, LI Chuan
(Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China)

Abstract: The development of the first LC-MS/MS based method was described for simultaneous determination of
flavonoids (quercetin, kaempferol, and isorhamnetin) and terpenoids (bilobalide, ginkgolides A, B, C, and J) in
acid-hydrolyzed plasma by circumventing cross-interference between the flavonoids and terpenoids identified
herein. Inclusion of HCOONH, (0.2 mmol'Lfl) in the mobile phase generated beneficial LC-electrolyte effects
including increased ESI-efficiency and -capacity, with the result that the newly developed procedure exhibits the
highest analytical performance reported to date for ginkgo-associated studies. The method yields high sensitivity
(0.32 pg) on-column LLOQ, except for ginkgolide J (1.6 pg), negligible matrix interference, wide linear dynamic
ranges (0.13-2 000 pg-L ™", except for quercetin (0.13-10 000 pg'L ') and ginkgolide J (0.64-2 000 pg-L "), high
sample throughput (a 5-min chromatographic run time for concurrent analysis of 8 analytes), and small sample size
(20 pL plasma).
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Bilobalide (BLL). Ginkgolides A (GLA). B (GLB). C (GLC). quercetin (QCT). kaempferol (KMF)
I isorhamnetin (ISR) i) B v 24 5 5 R0 2 BT, ginkgolide J (GLY) W 1 1 28 FH AR
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LC-MS/MS R4 Agilent 1100 A (134 F1 Thermo TSQ Quantum = T PUMZAT A3 £
s {6344 Phenomenex Gemini (50 mm X 2.0); HishAkh A: ¥ (CH;CN): ¥ (H,0) =5: 495, 0.2
mmol-L " ) HCOONH,, B: ¥ (CH;CN): ¥V (H,O) =450: 50. 0.2 mmol-L ' ) HCOONH,; #6J%
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PEliE, 0~0.1 min, 15%~70% B, 0.1~1.3 min, 4Eff 70% B, 1.4~5min, 15% B; ZAFEN 5 uL;
FAANFE RTINS R 5 mine $AE5 7 ESTAZIIT A, 14 SRM TAEBESI 8 MEEH).
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FH4:H] 10 mmol- L™ RI4EA: 25 C ALFE 5 1K1 20 pL ILIEARE S, YRRl S I Z544F7 1) 4 mmol-L ™' HCI,
80 ‘C/K¥G/KAR 30 min, #RJ5H 600 uL EtOAc $2HL, WG LiE# 500 ul, FHEARERE . SR H
40 pL CH;CN ¥, B0 I LS 5 pL #E1T LC-MS/MS 43741
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FE B R AL A 23 590 4 2 0004 80+ 0.128 pg'L ™" (FRasil i) HJsdssiidt 20 L, k¢
AT ARRS , EATHE N 22 R Ak ) ZE T A S, W R R RORG A
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(=) ESLEAFT, 5 MR WIRGIE 18 E i [M—H] MI[M-+HCOO] , (-) ESIi&E& 8 41
A RN ISR SN AR AN 0.2 mmol-L ™ ) HCOONH, 5%, 1 mmol-L ™" f{] HCOOH 7] LAM 35 [M
—H] H[M+HCOO] & T4, M 75 m/z301—151. 285—187. 315—300. 325—163.
4535351, 423367, 439383, 469—423 kA5l QCT. KMF. ISR. BLL. GLA. GLB. GLC
HMUGLY, kA IG Al () e 1 R R IS
22« ”

AT AT FL TR R R BT, 8 MU A WIS AV FEl i BR YA B 1T 80 pg'L ™' HCOONH,
(KR4 0.2 8% 5 mmol-L ™" I, BhAV [ s B A>3 LUA S 400 pg'L 'y 2 8¢ 10 mgL ™' WizhAfF
A 0.2 mmol-L ™" ) HCOONH, AT LS4 5t TR 2 11 .
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ASER T IR RIS DI HAF AR R W R A BT, DL A 58, RN
bk HEE ORER R, M5 REUN 0.420~0.782, RSD 2 14%~114%. IfiLEAE ST A B R oin
ANYEAEZR C, JCRH 4 CHACN e, AT DU R T A .
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FE S AT AL FE b AT AL A BE R AR e s 8 MBI MR T4, JEB TP AT L2,
Fr 7 GLJ i ffE IR 1.6 pg UL, He b &W3°0 0.32 pge RERFE S DL 2 R4
PN TIRUE1S 2 8 M-S IR 254 B BE IS TR) AR A iy ith Ze tan T 14
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