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Determination of Four Terpene Lactones in Ginkgo Folium Extract from
Different Manufacturers by UPLC-MS-MS
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[ Abstract | Objective; To establish an ultra-high performance liquid chromatography- triple quadrupole
mass spectrometry ( UPLC-MS-MS) method for simultaneous determination of four terpene lactones in ginkgo folium
extract from different manufacturers. Method: Chromatographic separation was carried out on ACQUITY UPLC
BEH C column (2.1 mm x100 mm, 1.7 pm) with water-methanol (70:30) as the mobile phase, at a flow rate
of 0.4 mL+min"'. The column temperature was set at 30 °C ; Waters Xevo'" TQ worked in multiple reaction
monitoring (MRM) mode for negative ion detection. Result: The tested constituents were separated well within 5
min, and showed good linear relationship with the peak areas within corresponding concentration range (r >
0.992 3). The average recoveries ranged from 98. 13% to 102. 08% with RSD value below 3.0% . There was
difference in contents of total terpene lactones in Ginkgo Folium extract from different manufacturers, but all the
contents complied with the requirements of Pharmacopoeia of the People’s Republic of China. Conclusion: This
method was simple and fast with high precision, sensitivity and repeatability, which can be used for rapid
quantitative analysis of terpene lactones in Ginkgo Folium extract.
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Table 1 Manufacturer and lot number of Ginkgo biloba extract
No. s it No. % it
1 0 M A9 55L 5 o) A R ) 110722 6 PG 22 /1N R A A 7 XC110410
2 0 P HE 2 2 0 o A R ) 110709 7 I b 117 HE G 2 W R A B 100619
3 0 T 250 2 0 B R R ) 110412 8 W BB UL 7 2 SR R ) 110518
4 Wl KR 1 B R ) 110215 9 TP 2 2 AT R ) 110701
5 T % 3 ) B R A R ) 110421 10 SO Al B R (R R AT R A ) 110801

2 FiEE&ER N

2.1 @ig%ff ACQUITY™ UPLC BEH C,, 434k L

(2.1 mm x 100 mm, 1.7 um) ,7K-HE(70:30) K 1 2 3 4 5

SR R 1 L, REIE 35 C, JEE 0.4 mLemin ', B L

2.2 g B RON I, B e s w0 e

FLE 3.0 kV, 8 U5 ESI™, B FJE IR B 150 °C | flif&%

AW 0. 15 mLemin ' B A CRE 550 °C AL ¢ L

AU S0 Loh ™' BEIAE SR 1000 Loh ™' HURE RN TR AR AR

HEFL L SRl R R B L3R 20 7E B3R SR i A% b L

i A A 2 L) MRM. (8 33% DL IR 1 S

2.3 KRR AR AR RO T S 1 * tmin ) ’

70% WL A , i 5T 5 v B2 43 591 o BB 28. 00 mg-
L', GC 27.42 mg-L™", GA 23.70 mg- L', GB
33.70 mg- L~ (IR A X IR IV 40 . B L iR I A TR
JH 70% TP st B, 1) 0 AS [m] B2 B o BRI,
THELMIE R, M IS W13 000 r-min ' B0
10 min J5 BB $ERE 200 o BT A X BRI S W AE 4 °C
AT

2.4 HBELSEWEHIES HEEREAMO0.02 ¢, BT

A. GB;B. GA;C. GC;D. BB
1 SREMRENY B & 55 M B X & B & MRM

Fig. 1 Representative MRM chromatograms of four terpene

lactones in Ginkgo biloba extract

100 mL HZEHEIE b, in A 70% H i 100 mL, Fx
AL min J5,FHEBREE, N 70% H EELLRD
TR e By R, $249,13 000 remin B0 10 min, B
FEWE,0.22 pm fALUERE DR AT 4 CORAE, R,
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Table 2 MS parameters of 4 investigated compounds

A XT3 flf i AE A AL L fR B I (]

5 MRM 1530 5
Y i & Lt /eV /V /min
BB 326 325.22 >162.95 20 18 1.64
GC 440 439.28 >383.06 14 24 2.04
GA 408 407.28 >319. 14 14 30 3.82
GB 424 423.28 >367.22 14 24 4.24

T CRAER 0 0.02 s,
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2.5 ik
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i s B LA [ 9 2 1) 2% 90 0 B R, 4 2. 1,202
TN B 35 5 B 2% D, LA Oxk R 9 i ok
JE (mg-L7") SRy RS AR AR W 18T ARk YL AR B, AT 2R 1
[T, 3 530 AH 56 & % LOQ A1 LOD 43 5l 75 {5 1 L
(S/N) 2y 10 1 3 Wil 5E , &5 W4 3,

Table 3 Linear regression data and validation of developed method for 4 investigated compounds in Ginkgo biloba extract

IRy A G L /mg- L r SERR/ gL KPR/ g L
BB Y=12834.3X +1764.8 0.02 ~28.00 0.9955 0. 66 0.21
GC Y=11486.1X +4 874.2 0.02 ~27.42 0.992 3 0.49 0.16
GA Y=1679.5X +6 614.2 0.02 ~23.70 0.996 4 1.33 0. 41
GB V=14 321X +5 835.3 0.03 ~22.70 0.992°5 0.14 0.04

2.5.2 FHEMRE 2.4 TR, H& 65
AR ()R 1) AR R . 7 Lid s
SEOEAAET R 1 WL AT 08T, AR A it 42
Iy b GB,GA,GC il BB [ ft 20 #i f F B 40 3 A
1.11% , 1.49% , 0.82% , 3.34% ; RSD 4% % K
2.1% ,0.8% ,1.5% ,1.2% , W 1% )7 1 5 R L4
2.5.3 EHERE 2.3 T T IR A IR S
WESE AR 6 W, DL LA, 4 NG N R GB,
GA,GC F1 BB W FLR 43 (H /9 RSD 43518 2. 1% ,
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2.5.4 RoEMiRE BRSO ki
ERIA W, T 0,2,4,8,12,24 h i bR A5 5 T
AR EREN & . 455 GB,GA ,GC HI BB U4 TH 214
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o VA Y RS 24 h R
2.5.5  JnAERNCRIRE  BUE RS AR A
B 0.01 g 366 £, RS % Bk, 43 B B0 A 5k
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2.4 WU F ik wl AR AW 1 2.1 5 2.2 R
AR (038 5 BT 45 1 0 S, TR [l iR 25 R L
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2.6 FEAIE S EURE T R ik ECY
2.4 TR kil &AL iR 2.1 2.2 00 F
1% 55 0T 1% 2% R AR R D, R ST Y A
MR, 103 R A ik 42 B v 4 A N TR R A 1 A
AR S, AR S R, BV o R A i B
A—EWES B E 2010 48 E 2 8
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x4 REMTREYF4ANTENEERSD ERERILRE (n=6)
Table 4 Recoveries of four terpene lactones of Ginkgo biloba extract

(n=6)

W et JA = HUUECS = CIE &3 RSD
/g /g /g /% /%

BB 334.78 335.10 664. 56 98.41 2.1

GC 82.30 80. 55 161. 35 98.13 1.6

GA 149.90 150. 15 303.17 102.08 1.8

GB 111.74 110. 52 224.35 101.89 2.7

RS FRATFZBREHRERIFIAEAERTRESBNE
(n=3)

Table 5 Results of four terpene lactones in Ginkgo biloba extract of

different manufacturers (n =3) mg-g !
No. 15 Py WANE ARSNGB A N
C A B
1 33.47 8.23 14.98 11.17 67. 85
2 28.54 16. 82 15.72 21.18 82.25
3 38. 80 22.69 21.38 24.02 106. 89
4 19. 84 15.36 26. 46 9.95 71.61
5 18. 48 10. 84 24.81 15.33 69. 46
6 20. 47 14.78 20. 89 11.87 68.01
7 33.62 23.91 17. 69 21.37 96. 58
8 37.85 17. 49 16.59 19. 31 91.25
9 15.90 17.56 25.77 10. 86 70. 09
10 20. 44 13.17 21.23 13.54 68. 38
3 itig

3.1 RBOSEAL SR AR 20 50 X 4 B
[6](1,2,5 min) , 2 BUEF (50% ,70% ,100% H i)
IR U 5 2 (50,100, 150 mL) 25 R 47 1%
5, AFRAS foe HE 1 B2 OROR o 41 HO ] 25 52 45 1 I
N, R BECE Y B O (] B e ORGSR 3 2 5
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