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Determination of Ginkgolic Acids in Ginkgo Leaves Extract from Different
Manufacturers by UPLC-MS/MS
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[ Abstract | Objective; To establish UPLC-MS/MS for simultaneous determination of five ginkgolic acids
in ginkgo leaves extract. Method: UPLC BEH C ; column (2.1 mm x 100 mm, 1.7 wm) was used with methanol-
0.1% formic acid solution as the mobile phase for gradient elution. The flow rate was 0.4 mL-min ' with 30 °C
column temperature; the mass spectrometer monitors were used to detect related ions by multiple reaction ion
monitoring ( MRM ) mode. Result; The hydroginkgoic acid, ginkgoneolic acid, oleanolic acid, dioctylmethane
allyl ginkgolic acid, and dioctylmethane diallyl ginkgolic acid were well separated within 5.0 min, showing good
linear relationship (r>0.992 3) at the ranges of 0. 20-200. 00 ng-L"'. RSD value of the average recoveries was
below 5. 0% which ranged from 98.86% to 103.30% . We found that the content of the five ginkgolic acids in
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ginkgo leaves extract from different manufacturers was very different (7.58-23.08 g+ g '). The highest content
of determined ginkgolic acids in one manufacturer was more than 20 ppm. Only 8 companies met the requirements
of the state pharmacopoeia commission of P. R. China ( below 10 ppm). ginkgo leaves extract produced by
different manufacturers in the market generally had high levels of ginkgolic acid. The contents of ginkgoneolic acid,
oleanolic acid, and dioctylmethane allyl ginkgolic acid were higher, while the contents of hydroginkgoic acid and
dioctylmethane diallyl ginkgolic acid were lower. According to the results of ginkgo leaves extract from eight
qualified manufacturers, we suggested that the contents should be controlled at 2.94-3.59, 0.97-1.18, 2.35-
2.88,2.94-3.59, 0.59-0.73 png + g

dioctylmethane allyl ginkgolic acid, and dioctylmethane diallyl ginkgolic acid. Conclusion: This method can be

respectively for hydroginkgoic acid, ginkgoneolic acid, oleanolic acid,

used for the quick analysis of ginkgolic acids.
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Fig.1 Structure of five ginkolic acids
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Fig.2 MRM chromatograms of five kinds of ginkolic acids
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F1 SHRETBNEERIESH
Table 1 MS parameters of five kinds of ginkolic acids

et f/min MRM YSWIESF REREAE LoV
EES T 2.30 319.2 >275.2 36
AR R 2. 60 345.1>301.2 30
b b AR A R 3.15 371.2 >327.2 36
EXAEEY 7 3.45 347.2 >303.3 35
b bt — AR A R 3.65 373.3>329.3 44

0.2 pg- L™ AYIRA F 506 A o

F2 RMERZKMXFER LOD 1 LOQ

Table 2 Linear regression data and LOD, LOQ for five ginkolic acids

2.4 AW &S BURESD 0.50 g M E R,
BT EZEHEE I A, B 10 mL 8 7S R I, RS
SRR B, g, B

2.5 JrikegsR

2.5.1 ZMECR RARK IR (LOD ) A1 il 2 FR
(LOQ) MU b oA Vi & %5 H i 3 R & FH LA s o i
LA E 0.2 ~200 pg- L7 4P G R R, HIOE
ZHH >0.992 3, 45 L FE 2, ERER K 0.13 ~
0.16 pe-L™", KPR %5 0.03 ~0.04 pg-L ™", Hik%s
RILFE 2,

[ia<x’] LAk r LV gL R R/ g L SE R/ gL
SE$:3i7y Y=4123.4X +2 132.3 0.999 6 0.20 ~200. 10 0. 04 0.14
H AR R Y=2145.2X +1 032.2 0.992 3 0.20 ~200. 10 0. 04 0.13
Tk R A R Y=2765.3X +2 781.3 0. 994 4 0.20 ~100. 20 0.03 0.13
ERIASEY 1y Y=1372.4X +4 365. 1 0.999 9 0.20 ~100. 10 0. 04 0.15
T — R A R Y=1654.8X +2 537.3 0.999 8 0. 20 ~200. 00 0. 04 0.16
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WHRE 6 4y, 3R b 2.4 TR J7 skl 45 6 4y Akt
VS WAEAT 70 B, 45 3 5 Fh AR A R T & 4 B o 3
4% % 1.02,2.64,0.78,0.65,3.13 pg-g ',
6 Wil 5E fy RSD 4% % N 2.9% ,2.6% ,2.4% ,
3.0% ,0.6% , KW JyEHEE MR
2.5.4 fasE s WCE SRR b — ikl
mn W, A R 0,2,4,8,12,24 h J5 B#EREIN E
A S A HARR AR, &RRIHLEA Bir
i 4w i OB RSD 4 8l R 1.6% ,2.0%
1.2% ,1.1% ,2. 8% , 3% W it i Wi %5 IR i & 24 h
2.5.5 fnAERICRRE 6 iy FEaL, & 0.25 g,
A S HE S S Tl R A 2 J5T A AH 4 1 X BRI
Fie 1R I7 a0 b, 5 PR A IR 1Y 11 i 32 AE 98. 86% ~
103.30% , HH: RSD ¥ <5% , 45 B L3 3,
2.6 FESIGE BT ASTE T GAR A I B ) AR
WK GY BRI EK 4, L4 AW, RRFT
FEARA W P2 T ) BRAS R i 25 R ALK (7. 58 ~
- 176 -

23.08 ngrg ) mEEEmAO A SZ UL,
A 8 R TAE A2+, EAR %4
77 R A I IR A R A R T e e . R IR
AT FARB IR A Hl & T E 2R HEEKR,
HEk =47 N AR #E . 78 T I 2 14 45 41 UCFE & b i 2R
MR o — R A R LA S SRR R T R
e, T e A R A R A AL R R T 1 S AR,
BESS R SRR R E WA A RIS KA
AR A AR IR ) R D AR AR R b E 25 )
AUITIN A ) 5 PR A R B AL SRR R R
FUAR R b o — M R A R LA B 1B o — I 4R 7Y iR
f9 I3 42 115 B 43 S0 4% 4 7 2. 94 ~3.59,0.97 ~ 1. 18,
2.35~2.88,2.94 ~3.59,0.59 ~0.73 pg-g ',
3 i

2RI R IS4 T AR AR A B O AR A R
P E 2 ) TR SR A T SR A i 4 IR
RS T2 E MR R, HEtZ 1T WinfE. Bk
LA B 26 AT T2 o — 2 i IR &R W 5%, DL
S AR A B ) B T R AR S e T B R B R
AR ) & E AR PR AL B 3 2 aVu . e 8 K
GRS AR A R K I g5 R A B 5T L
ey 5 A Ay e B0 &1k 2R R L SRR L SR
M2 -Eht— AR IR LA et -b e T AR A R 10 R
PO 4> W B B E 2.94 ~ 3.59,0.97 ~ 1.18,



5523 B4 18 HESSEAFFERE Vol.23,No. 18
2017 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2017
F3 MEMRIY S S FREE®MAEDRERE
Table 3 Recoveries of ginkolic acids in ginkgo leaves extract
% e R g JIEE i/ g M/ g A 4 5/ % T3 R % RSD/ %
F R BT R 0.250 0 0.250 0 0.509 1 103. 62 101. 72 1.7
0.250 0 0.250 0 0.505 7 102.29
0.250 0 0.250 0 0.498 6 99. 44
0.250 0 0.250 0 0.502 2 100. 86
0.250 0 0.250 0 0.509 1 103. 62
0.250 0 0.250 0 0.501 2 100. 48
AR R 0.680 0 0.700 0 1.380 2 100. 03 103. 30 4.4
0.680 0 0.700 0 1.4259 106. 56
0.680 0 0.700 0 1.3395 94.22
0.680 0 0.700 0 1.403 0 103.29
0.680 0 0.700 0 1.412 6 104. 66
0.680 0 0.700 0 1.373 3 99. 05
F-bke T A iR 0.200 0 0.200 0 0.386 4 93.22 98. 86 4.0
0.200 0 0.200 0 0.407 7 103. 86
0.200 0 0.200 0 0.397 4 98.72
0.200 0 0.200 0 0.3928 96. 41
0.200 0 0.200 0 0.405 2 102. 62
0.200 0 0.200 0 0.396 7 98. 36
ERIASE Y 0.160 0 0.150 0 0.3150 103. 36 99.22 3.6
0.160 0 0.150 0 0.3050 96. 69
0. 160 0 0.150 0 0.310 0 100. 02
0. 160 0 0.1500 0.3150 103. 36
0.160 0 0.150 0 0.3050 96. 69
0.160 0 0.150 0 0.3029 95.26
T — AR A R 0.780 0 0.3800 0 1.564 7 98. 08 103. 15 2.7
0.780 0 0.800 0 1.618 6 104. 82
0.780 0 0.800 0 1.622 7 105. 34
0.780 0 0.800 0 1.596 7 102. 08
0.780 0 0.800 0 1.610 3 103.79
0.780 0 0.800 0 1.618 6 104. 82

2.35~2.88,2.94 ~3.59,0.59 ~0.73 pg-g o
ASCAE FT AT 5 0 JE Rl 6 s A AT T it
— BB AL 2 ) R A A TN TR Bh AR X S
Tl B A TR 1 70 B 5 W, 45 2R e T EE-0. 1% R 7K
VS VR T Bl AH B AT S B AR G b g3 B . B AT e
SE R AT IR W 5 v 32 0 (b [ 2 ) rh i Oy vk D
K HPLC  {H % J7 3 R 808 3¢ 2%, HOA 14 i Ak

5 BB, IS W i A, SR R R
TRE 1A TR, B R AT WA o 3 X L7k kAT
PE— LBl A FOR I AE 2 Fhal 3 AR
MR, AAESE A RALHREME . A SCE 5L LC-MS/MS
e A PR O S M B AR AT IR, AT & & ]
T R Y P R AR A R 2 R B PR E
I
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Table 4 Contents of ginkgolic acids in different manufacturers pgrg ™!
No. FIRHTR 1R R b e — 0 R A TR ERiAS P 7 b e — Ja B A 1R SR R
Al 1.01 2.71 0. 81 0. 65 3.12 8.30
A2 2.31 6. 26 0. 96 0.78 6. 87 17.18
A3 1.88 5.60 0.62 0.49 5.69 14.28
B1 2.17 5.92 0.72 0.53 6. 14 15.48
B2 1.19 2.87 0.63 0.47 3.81 8.97
B3 1. 66 3.51 0.55 0.38 5.01 11.11
Cl 3.51 7.32 1.02 0.77 10. 23 22.85
c2 1.73 3.66 0.58 0.31 5.38 11. 66
C3 3.01 5.24 2.91 2.14 8.31 21. 61
D1 1.02 2.44 0.61 0. 46 3.05 7.58
D2 2.19 5.98 0.73 0.54 6.20 15.63
D3 2.30 6.28 0.76 0.56 6.51 16. 42
E1 2.42 6.59 0. 80 0.59 6. 84 17.24
E2 3.55 7.39 1.03 0.78 10. 33 23.08
E3 1.75 3.70 0.59 0.31 5.43 11.78
F1 1.83 3.88 0.62 0.33 5.71 12.37
F2 1.03 2.46 0.62 0. 46 3.08 7. 66
F3 1.08 2.59 0.65 0. 49 3.23 8. 04
Gl 2.32 6.34 0.77 0.57 6.58 16. 58
G2 2.44 6. 66 0. 81 0. 60 6.91 17. 41
G3 1.76 3.73 0.59 0.32 5.49 11.89
H1 1.85 3.92 0.62 0.33 5.76 12.49
H2 1.95 4.12 0. 65 0.35 6. 05 13.11
H3 1. 04 2.49 0.62 0.47 3.11 7.73
11 1.09 2.61 0. 65 0. 49 3.27 8. 12
2 1.15 2.74 0.69 0.52 3.43 8.52
13 2.46 6.72 0.82 0. 60 6.97 17.58
J1 2.59 7.06 0. 86 0.63 7.32 18. 46
J2 1.87 3.96 0.63 0.34 5.82 12.61
J3 1.97 4.16 0. 66 0.35 6. 11 13.24
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