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WE BMW:Z3 XA SERAMERE - & F X420 % (HPLC-CAD ) M Z4& v B+ 3 X A B &%
# 7 %, Fik: KA CAPCELL PAK MG II C,y &34 (4.6 mm x 250 mm, 5 wm ), 4£:% 40 C, VA ¥ 8 - K
(30:70) A #3h48, %k 1.0 mL - min~'; vA CAD &M B 40, FALIRE 40 C., ER. AFExra R R8s,
A MBS CARB MBS A SRS MBS B Z 2 TR A A 14,1428 F2 27 ng, 4 TR 514 4.6, 10 F=
10 ng; & 76 £ N B KX 2 BAF, 495 R 2 4E 0.999 6~0.999 8 Z [d] ; An A DK & (n=6) % 3| 4 101.6%.
95.4%.102.1% #= 105.1%, & F_ 13X B 4§ RSD 4~ 5 4 2.6%.3.0%. 2.6% #= 3.0%. 3 $t K4k & vt B4
PaR MBS RS NES CARE MBS AFSRE MBS B A 25 5 4 3.04%~3.18%. 1.05% . 1.22%~1.24% #=
0.63%~0.64% ., LEi8: %7 kTR THRETRBY T ik £ ABGEZN T, Lz = BR LS50 8L,
KR AR BT R U E LN ES; R NES; BB NES; SRR EE; & F X0 %
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Determination of terpene lactones in ginkgo leaf extract by high
performance liquid chromatography—charged aerosol detector

LIU Li-na' , JIN Hong—yu]* , PAN Yuan—yuanz, LIU Xiao—daz,
JIN Yan®, MA Shuang—cheng'

( 1. National Institutes for Food and Drug Control , Beijing 100050, China; 2. Thermo Fisher Scientific Corporation, Beijing 100007, China )

Abstract Objective: To establish a high performance liquid chromatography ( HPLC ) —charged aerosol detector
( CAD ) method for the determination of the terpene lactones in ginkgo leaf extract. Methods: HPLC analysis was
performed on a CAPCELL PAK Cs MG 1T column (4.6 mm x 250 mm, 5 wm ) with the mobile phase of methanol-
water (30:70 ) at a flow rate of 1.0 mL * min~', and the column temperature was 40 °C. CAD was equipped as the
detector with the evaporation temperature of 40 “C. Results: The limit of quantification for bilobalide, ginkgolide C,
ginkgolide A and ginkgolide B were 14 ng, 14 ng, 28 ng and 27 ng, respectively and the detection limits were 4 ng,
6 ng, 10 ng and 10 ng, respectively. There was a good linear relationship for the four terpene lactones. The average
recoveries for bilobalide , ginkgolide C, ginkgolide A and ginkgolide B were 101.6%, 95.4%, 102.1% and 105.1%, and
RSD values of repeatability test were 2.6%, 3.0%, 2.6% and 3.0%. The contents of bilobalide, ginkgolide C, ginkgolide
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A and ginkgolide B in 3 samples were 3.04%-3.18%, 1.05%, 1.22%—1.24% and 0.63%-0.64%, respectively.
Conclusion: The established method can be applied to the determination of terpene lactones in ginkgo leaves

extract with higher sensitivity.

Keywords: ginkgo leaf extract; terpene lactones; bilobalide ; ginkgolide ; high performance liquid chromatography ;

charged aerosol detector
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Hp AR R S E T &4, R %41
W WA #5 55 , LA HPLC-ELSD ¥ X il 26 4 fis i 47 & &
e

FE, 2% R I 28 ( charged aerosol detector, CAD ) J&
— o3 PRGN A ARG A S AR T A I
W A A2 25, S 1 (B AS A T Bl 0 T ) o'
PR FARCR , BERE I AR A A4 K P 45 &
PRI, W5 R e Rk s . ISR, 5
ZE R ICHUAH R &% (ELSD ) b4, CAD HAA H & i
e R AR A A — B L B
2004 4E [ tH LAk, CAD EZH N TR g7 &
H AR B R B S B A 5 A
WROSC I 55, 8 J 07 HP 2 0 1 4 e
TSR0 AN

AR SCAd ] HPLC—-CAD 325 0 5 4R 75 - 42 i 4y v
FI AR R VRS R C AR TR A RIER A NG B 4
AN 2 Y R G 0, 45 SR R AR O ik T R T e AR
75 I 4R B i 2 P R ) e , H R U T
HPLC-ELSD /7%,
1 {LEEFAdrat

Dionex Ultinate 3000 &% AH (435 2276 ( Thermo
/N &l ), Tt Corona Veo RS CAD # Ml %% ( Thermo 2%
A ); AE 240 B 70 2 —H 08 KF (METTLER
28\ ) 5 Milli-Q B 4l UK b PR S8 (R v 2% A
NCIDS

R IR P TR B DL 2 e A PR D
SN FR 25 B0y RS w1 5 S5 AE il 24 e A A B
N T B A8 T R F AT B 1 2 T Bt AR A R N
S BRER B (415 610017-201501 ) F v 2 24

hhiHri i

i o WF T B $2 A3 HBE L G 2510 €633 40 ( Fisher 23
H) ), KA 2K .
2 BlwE&E
2.1 XPHESL AR AR A iR PN R IR R R 1E
i REARE I S 1 mL AR S R XS
HERIY) 2 mg FOVATR, BIAS
22 LRSI R A R U EE 100 mg, K
BRRAE BT, IMBEIREL S il (pH 6.5 ) (HUBE
fix — & 6.25 ¢, BEIR A 4N K& 3.96 g, ik
Fi B2 1 000 mL )7 mL, 5 # 10 min, ¥ # & Merck
Extrelut NT 20 fif: % + 4+ 7, DL 2 £h 2% 7*?&(}31{
6.5)5 mL MEEREAR VR AT #HE 15 min L
B [ E AR . FH SR TR 100 mL PEIBE S S PR
W, 60 CLUTWedi =1, 5%t i s A IS i T e i 22
5 mL &I, I A E 2R, 257, WA
3 BiEsH

K H %t 4E 4 CAPCELL PAK MG 1T C, {535 4
(4.6 mm x 250 mm, 5 pm ), HE 40 C, DL EE - 7K
(30:70) M3 3 AH, i 1 1.0 mL - min™'; DL CAD #&
M, CAD Z5ALIRFE 40 °C 5 #FEFEE 10 pLo BOW R i
U B A W AS 10 L, TR ARAH G35, 6%
EIULE 1.
4 FHEFER
4.1 KBRS R BRI R R L
FH BT YRR A — R B A [R) MR B RV WL, S0E A
S3HT 5 SIN=3 BFINAS AR IR R A N R C VR Y IR
AVRASNEE B 4 4 1 R T BR 4351k 14014
28.27 ng, S/N=10 B} #5338 4 4> ilo i 2 2 1 R
S350 4.6,10, 10 ng.
42 LMEXRRFEE FEUUR “2.17 WUF X R E
W 1.3.5.10. 15 pL, 4303 ARAR 1543, I 06
TR, DhERE v B Rt Al s, W TET AR O P\ A s , 25 A
HEMZ . FIERER RS N EE CVRAY INEE A ARA
fis B AL AL AR 3 M «
Y=-2.378X"+17.611X+0.940 r=0.999 6
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1. FUREPIER (bilobalide ) 2. 4R IR C ( ginkgolide C) 3. SRAF AR A (ginkgolide A ) 4. 4R75 VIR B ( ginkgolide B)

B 1 REMZNEEX IR (A ) MR RIS R (B ) @ik E

Fig. 1 Chromatograms of total reference extract( A ) of ginkgo leaves and ginkgo leaf extract( B )

Y=-5.967X+23.979X+0.301
Y=-3.473X°+24.223X+0.741  r=0.999 7
Y=-4.077X°+30.222X+0.228  r=0.999 8

2 VE Y5 [ 43 51 M 0.65~17.08 ., 0.26~6.95 . 0.55~
14.4.0.31~8.21 ug.
4.3 WL ORI A 10 L, &
SEHEAE 7 U, W0 g T AR, TH AR R YR B AT P R
C.ER A TR A AR A N B B 0g 1 ALY RSD 43 31 8
0.24%.0.42%.0.91% . 0.64%.
44 HEVKXE  CPATEREUR] RO (7 E R
785 445 098 ) 6 107, 4% A 12 V5 W 1) o A 7 1
AR I AR I A A AR RN R
N 2.92%, RSD 4 2.6%; FR A WK C 171 & &
4 1.01%, RSD 4 3.0%; R 4 N s A 19734 &% &
1 1.19%, RSD 4 2.6%; 4R A5 N G B 19115 & & 4

r=0.999 8

S

0.61%, RSD } 3.0%.

4.5 [R5 N R 6T R O
245 40 mg, KEHFRE, B 10 mL B, P AR R
ZBE  H5], RIAS RS DO o A 2% 2 U [T
1 mL, EREAR T FET0ROR B A & B[R]
— SRR S (78 E R AT R i 098, FAR IR &
H2.92%, BAT TR C &8N 1.01%, 57 Mg A &
i 1.19%, (R4 IR B &4 0.61% ) 50 mg, # ik
A VA VR A L T, A I R R 28 v (pH 6.5)”
EFF IR, Hil & A (CFATHESE 6 17 ), IR 1
OGS, TR ISR 25 R SR 1~4, 2R
PSR MR C AR MR A GRS IR B P34 1m1k
R (n=6) 7914 101.6% . 95.4% . 102.1% F1 105.1%,
RSD 43514 2.9% . 3.0% . 1.3% 1 2.5%
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Tab.1 Recovery of bilobalide
K HUE Csampling Gl AR it gres HECE
(No.) amount ) /mg (original ) /mg (added ) /mg (measured ) /mg ~ (recovery ) /% (mean ) /%
1 52.93 1.546 1.479 2972 96.5 101.6 29
2 5222 1.525 3.050 103.2
3 51.80 1.513 2.987 99.7
4 51.59 1.506 3.049 104.3
5 53.44 1.560 3.074 102.4
6 50.90 1.486 3.016 103.4
®2 RENEE C B RILLE
Tab.2 Recovery of ginkgolide C
R B Csampling it AL Wt e LT
(No.) amount ) /mg (original ) /mg (added ) /mg (measured ) /mg  (recovery ) /% (‘mean ) /%
1 52.93 0.535 0.602 1.095 93.1 95.4 3.0
2 52.22 0.527 1.130 100.0
3 51.80 0.523 1.081 92.6
4 51.59 0.521 1.103 96.7
5 53.44 0.540 1.120 96.3
6 50.90 0.514 1.079 93.8
®3 RENE A @DEERRE
Tab.3 Recovery of ginkgolide A
Fr Tk A (sampling T T K e S IENSR RSD/%
(No.) amount ) /mg (original ) /mg (added ) /mg (measured ) /mg  (recovery ) /% (‘mean ) /%
1 52.93 0.630 1.247 1.904 102.2 102.1 1.3
2 52.22 0.621 1.885 101.4
3 51.80 0.616 1.876 101.0
4 51.59 0.614 1.910 104.0
5 53.44 0.636 1.925 103.4
6 50.90 0.606 1.859 100.5
®4 RENE B EKRKE
Tab.4 Recovery of ginkgolide B
e R (sampling i A Wi lES -2 e —
(No.) amount ) /mg (original ) /mg (added ) /mg ('measured ) /mg (recovery ) /% (‘mean ) /%
1 52.93 0.323 0.711 1.017 105.8 105.1 2.5
2 5222 0.319 0.998 103.6
3 51.80 0.316 0.995 103.5
4 51.59 0.315 1.018 106.9
5 53.44 0.326 1.041 108.8
6 50.90 0.310 0.978 101.8
hwiHhid
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Tab.5 Determination of the content of terpene lactones in ginkgo leaf extract by HPLC-CAD

5 (content ) /%
[ E=N
PIoEER

I 3

L =1 ] .
(' manufacturer ) 5 (lot No.)

HAR N BE
( bilobalide )

( ginkgolide C )

A K C AT AR A

( ginkgolide A )

HA B B
( ginkgolide B)

(total content ) /%

FeIN 2547 ( Guizhou Yibai ) 20161101 3.11
WL REEDL ( Zhejiang Conbe ) 161014 3.04
FEMAEE ( Guizhou Xinbang ) 20160901 3.18

1.05 1.24 0.64 6.04
1.05 1.23 0.63 5.95
1.05 1.22 0.63 6.08

7E (note ): 7 il %2 25 A H1BR K 43 ( moisture content was not deducted from the result of content determination )

6 it
6.1 ARAIFREISABRAGINGE Tk ARSI 7 ik
A (e E 2 ) % [ 25 MOR ) HPLC-ELSD

T Wi 25 3% I (5 APLC—TR ™! RS20 e T CAD
5 ELSD Fzs 224 rekai#s (RID ) iR EUE (£ 6),
25 R CAD 1 R T ELSD #1 RID,

F 6 AR REELE
Tab. 6 Sensitivity of different detectors
KoMl  detector) El%ﬁﬂ_?-‘iﬁ ’fE?:'.‘ V\]FE C %E?& V\llﬁﬁ A ‘f?%’fﬁﬂﬁﬁ B
(bilobalide ) (ginkgolide ) (ginkgolide A)  ( ginkgolide B)
Kzl PR (LOD ) /ng ML AT ER (CAD ) 4 6 10 10
ZEAOCHU RN &% (ELSD ) 67 68 142 243
IRZEYOCAN R (RID ) 296 44 213 146
FERTTR (LOQ ) /ng 35 RIS (CAD) 14 14 28 27
ZEAROCHEUN N &5 (ELSD ) 202 206 427 811
IRZEAOEAIES (RID ) 1011 147 708 489

6.2 izhAH (i EZG ) 2015 AR R A il 25 N s
P R A v, SR FHAE DI — DU SRR — 7K R i gl
AH, o, DOk EA il , IE PSR S 100
C I REZE 555 S5 CAD MEE I AN, AS Se 56 vk
FHHBE — K M Sh AR, 154G I 2 M B I PRI, 2
R .

63 ZMEXCHR AL T ELSD, CAD,RID X 4R
ISP BR ARG R S5 R W, RID, — gkt
K BRI ELSD J CAD, —Je2k Mk F v B 2 it £k 1
KA. CARERY] CAD TR B sk B
FIEAE BT , BOE g ek .

6.4 WA —FPE A SCEARIE " CAD Y A K
T A Y B A S 548, 1T -5 40 B 0 Ok ) 5T e A

5K, FA B — WA AR, AR SOR 25 1873 B i i
7 A U TR AR A IR Ay BE VA U, HE L
R IR 28 P R A8 R 1 — 2, 95 ELSD fif ke
BRI 7, TR CAD 5 ELSD R, e [
BN—H
®7 IREMBES A BN — B LB
Tab.7 Response uniformity of terpene lactones

from ginkgo leaves

BB C BATARE A A AEE B

3l : g
Rl : _I%V:{EE (ginkgolide  ( ginkgolide  ( ginkgolide
(‘detector ) (bilobalide )
C) A) B)
CAD 0.74 0.99 1.00 1.23
ELSD 1.44 0.35 1.00 0.29
RO B
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