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Establishment of determination method for five Ginkgo biflavones in Ginkgo biloba leaves tablets
LIU Lina', LI Hailiang', LI Yaolei"*, JIN Hongyu', ZAN Ke' (1. National Institutes for Food and Drug Control,
Beijing 100050, China; 2. College of TCM, Beijing University of Chinese Medicine, Beijing 100029, China)

ABSTRACT OBJECTIVE To establish a method for the determination of amentoflavone, bilobetin, ginkgetin, isoginkgetin and
sciadopitysin in Ginkgo biloba leaves tablets. METHODS After extracted with methanol, ultra-performance liquid chromatography
(UPLC) was adopted to determine G. biloba leaves tablets. The determination was performed on Waters Acquity UPLC HSS T3
column with acetonitrile-0.4% phosphoric acid as mobile phase (gradient elution) at the flow rate of 0.4 mL/min. The column
temperature was set at 35 °C, and the detection wavelength was 340 nm. The sample size were 1 uL(substance control) and 10 pL
(test sample). The relative correction factors (RCFs) of bilobetin, ginkgetin, isoginkgetin and sciadopitysin were calculated by
quantitative analysis of multicomponents by single marker (QAMS) using amentoflavone as control. The chromatographic peak was
located with the relative retention time method. Then the contents of the above components were calculated, and the results were
compared with those of external standard method (ESM) (except for amentoflavone). RESULTS The linear ranges of
amentoflavone, bilobetin, ginkgetin, isoginkgetin and sciadopitysin were 0.10-8.21, 0.24-19.34, 0.16-12.98, 0.22-17.66, 0.06-4.86
ng, respectively (all 7>>0.999). The quantitation limits were 0.10, 0.24, 0.16, 0.22, 0.06 ng, respectively. RSDs of precision,
repeatability and stability tests (36 h) were all lower than 3.00%. The average recoveries were 99.77%-102.85% , and RSDs were
1.90%-4.40% (n=6). The average RCFs of bilobetin, ginkgetin, isoginkgetin and sciadopitysin were 0.91, 0.93, 0.96 and 0.95,
respectively. The average relative retention times were 1.08, 1.18, 1.19 and 1.30, respectively. The relative deviation between the
calculation result of QAMS and ESM was within * 3.00% . CONCLUSIONS The established method is accurate and stable, and
can be applied to the determination of Ginkgo biflavones in G. biloba leaves tablets and control the quality.

KEYWORDS ultra-performance liquid chromatography; quantitative analysis of multicomponents by single marker; Ginkgo

biloba leaves tablets; Ginkgo biflavones; content determination
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N g 2.4 mg. FHAE A2 X0E B XF IR (45 111902-
201603, 21 97.7% )W A H E & b 25 db R e bt o2 e s &
P R i b R (FHE5- P2ONTOF103774, 4 )% 99.4% ) |
R WU i o B (35 POINSFAT7765, 46 98.4% ) |
S E A OB I X RE S (5 Y1ONBYA4T7776, 4 JiE
99.7% ) . 1 2 B 2= X B (k55 Y15J9L63710, 46
95.6% ) I [ R AR R AT FR A |l 5 H R BER
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2 AEEHER
2.1 BEAFE
2.1.1 B—XPRESAA TR O R B R XS IR 12 mg
BRSO TR X R A 8 mg | S AR A N0 T X HE A 11 mg,
KSR, 430 BT 50 mL & H 5 o5 BOREAE AZ X8 il
X B it 10 mg | 4 A XCEE R X BE Y 6 mg, KSR E , 43991
BT 100 mL Ff P 29 O F R BRR RO B E %)
JE, BIVAS B— o) B i 2
2.1.2 JRAXIEMSEW AR R M2, IR %
B XF LS A L mL, BT 100 mL B, IR EE R
ZRE, BIVASTR G 0T B VAT
2.1.3 ML BURAS 10 A, BRZSAK, mA,
FREUF 24 F B R E 9.6 mg AURE SR K RS SRR 2,
BT HIEMEIE D R I B2 10 mL, 25 %€, FRE i
5L (32 250 W, B3R 33 kHz ) 2L BF 20 min, 572 ,
UCRRE o o, ) FR b AL D 2 1) S i, B 50, ik, st
Ve , BPA5
22 fiEEH

LA Waters Acquity UPLC HSS T3(2.1 mmx100 mm,
1.8 um) A @ i%EE, LU ZHE (A)-0.4% BE RV R (B) M i
A AT RS BE VR (0~ 1.5 min, 1% A; 1.5~21.5 min,
1% A—40% A ; 21.5~35.5 min, 40% A—99% A ; 35.5~
40 min, 99% A—1% A) ; i i 24 0.4 mL/min; A1 il 4
35 °C; K 4 A 340 nm; 1R A % BE S i I UEFE R
1 pL, RS AREREE N 10 L, fEIZOREAMT IS
Xof HE A A AT (FIES A1902004) Y €81 P L &
1, 25 AR (R SO AN T4 A e o3 il o (FETmes ) o
2.3 FHiEFEE
2.3.1 RMEXRREE 4R B W EUR A T BRI TR
0.1.0.5.1.2.5.8 uL,%“2.2" 3 N {a il S E b RE 2007 3]
SRR, DLIERE i B AR AR (xng) | U6 TR R DAL A
(») , 2l br e M 22 FE 2047 [ A 20 #r , 75 AL AZ DL I
FRTE 2 AR DB | S AR A OB I | 4 WU il f1) [m]
5 RN AT ], 45 2R W3R 1
2.3.2 EERFEL  BURA XIS RGE &, A H RS
RS, LAE MR EL 102 17X g 8 ) B it 1 VR 25 58
HFR . S5 EIR  BRAEAZ DU | R R R A O
Pl S B A UL e | 4 A KU il 114 S e B 43 31 >4 0.10
0.24.0.16.0.22.0.06 ng.
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5 : G A BLE ]
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®1 BUEVNEMESMREVNEWMERN T EEST
@3 75 T2 R0 2k 145G

R [EIRYE:: r ARl /ng
I y=16 150 286x—3 790 0.9999 0.10~821
EES-# y=14888 421x—1230 09999 0.24~19.34
LiES G $=16023 995x—956 09999 0.16~12.98
SERAIUT y=16 548 518x—1371 09999 0.22~17.66
ST =15 699 838v—1 532 0.9999 0.06~4.86

2.3.3 REEEIRK  BC2.1.370 N HER A (S
A1902004) 10 pL, #“2.27 5T (335 55 {4 3% LR E 6
U ICSRIETH AR . 25 oK BEAEAZ RCR I | PR 2
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Wz P R AT
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5.66 603 1138 9486
565 603 1193 104.15
565 603 1201 10547

5.66 6035 1186 102.82
5.66 603 114 100,83
LS E3 14.65 212 2605 94.06 99.77 440
1467 212 2609 942
1465 nn 2 103.14
1465 VAV 103.05
1466 o 270 102.56
1467 212 2698 101.57
AT 898 8.11 17.09 100.00 102,30 190
899 g1l 171l 100.12
898 81l 1741 103.95
898 811 1741 103.95
899 g1l 1143 104,07
899 81l 174 101.73
SRANEE  u 104 2205 97.64 10245 298
1128 14 0y 99.55
1127 1M nn 104.17
1127 1M 05 103.99
1128 1M 28 10480
1128 104 08 104.53
N 3.63 3.04 6.68 10033 102.85 267
363 304 6.63 98.68
363 3.04 678 103.62
363 304 6.80 10428
363 304 685 105.92
363 304 6.80 10428

2.4 MEMKZERFHITE

IR A0 BR S VAT, 452,27 0N (033 A i Sk ERE
W 3R, LABEAEAZ BUR 2 B84, R AR IR A
SER A DU | S LR | 4 W RO T ) A
KERF (f) 1 fis=A/A (R, AR S BY IR, A8
R A3 b )0 G OR AR ER R U
Al S A A R ) 4 A U ] ) - 259 A X AR I R -
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DSE 3YK, LAREAEAZ B k2 B , SR FR AR O B Bk [
e A T I T AR P AR B R VAR A U | S R A AL
B | 4 WA LB ) ) R X DR B B8] () =t/ (SR 1
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Thermo HSS T3 0.93 0.94 0.95 093

Cortecs Cig 0.90 091 0.96 0.94
Htg 091 093 096 095
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Cortecs C 1.09 1.22 1.3 1.35
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Cortecs Cyg 1.09 1.19 121 131
Thermo HSS T3 1.07 1.16 117 127

Cortecs C 1.09 1.20 121 1.32
Bfg 1.08 118 1.20 1.30
RSD/% 1.3 2.05 2.10 240
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(/i) (/) % (/) (/) % (/) (ug/k) %

0.732 0.728 0.55 0.678 0.670 1
0.708 0.704 0.57 0.643 0.635 1
2345 2332 0.56 1819 1.798 1
0213 0212 0.47 0.153 0.151 132 1310 1310 0
0.020 0.020 0 0.016 0.016 0
0.140 0.139 0.72 0.117 0.115 1
20542 23.046 -221 7.2601 7238 0.32 88434 88.136 0.34

19 4.105 4112 =0.17
25 3.846 3.849 —0.08
16 9.893 9.862 031

0324 0326 =0.62
n 0519 0516 0.58

20190302 1.943 0.028 0.028 0 0.724 0.743 =259
20190303 1872 0.029 0.029 0 0.594 0.609 =249
181201 2942 1675 1650 150 1112 1.140 —249
190301 0.574 0.151 0.148 201 0219 0225 =270
180508 0.207 - - 0.081 0.083 —244
180509 0.149 0.063 0.062 1.60 0.050 0.051 198
A1902004 11307 20358 28903 1.56 17966 17.642 182
— ok
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