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Abstract Objective: To establish an HPLC method for the fingerprint analysis of Ginkgo biloba extracts
( GBE ). Methods: The analysis was carried on Agilent Eclipse XDB-C54.6 mm x 250 mm, 5 wm ) column
with mobile phase consisting of 0.1% formic acid—water solution ( A ) , and the gradient elution ( B ) ( 0-40 min,
10%B — 36%B; 40—45 min, 36%B — 50%B; 45-50 min, 50%B — 100%B; 50-55 min, 100%B; 55-56
min, 100%B — 10%B; 56-65 min, 10%B ) was used. The flow rate was 1 mL * min~". The detection wavelength
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was set at 245 nm and the column temperature was 30 °C. The HPLC fingerprints of GBE were established by analyzing

10 batches of GBE with “Similarity Evaluation System for Chromatographic Fingerprint of TCM” , and the result

was used to compare with the HPLC fingerprint of adulterated extracts. Meanwhile, the 10 common peaks were

analyzed by LC-MS. Results: The mutual mode of GBE HPLC fingerprint was set up with 20 common peaks and

the structural identification of 10 common peaks was performed by LC—MS. The 10 compounds were 6-hydroxy

kynurenic acid, 3, 4—dihydroxybenzoic acid, rutin, isoquercetin, kaempferol-3—O-rutinoside , 3—O-rutinoside,

quercitrin, quercetin, kaempferol and isorhamnetin. Compared with the reference fingerprint, the batches of

adulterated extracts had low peak 6 ( rutin ) response and high peak 18-20 ( quercetin, kaempferol , isorhamnetin ),

and there was significant difference between them. Conclusion: The established fingerprints of GBE have direct

guiding significance for identification of adulterants in GBE.

Keywords: Ginkgobiloba extracts; rutin; quercetin; kaempferol ; isorhamnetin; chromatographic peaks

identification ; fingerprint; LC-MS
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Tab.1 Origins of GBE

Elin=2

(ot No) AR (name ) K (source )
S1 LAY I (GBE ) A il ( made by ourselves )
S2 FLAY I (GBE ) H il ( made by ourselves )
S3 FRAS R (GBE ) A il ( made by ourselves )
S4 BT R (GBE ) A il ( made by ourselves )
S5 RAIARIEY) (GBE) T (commercially available )
S6 BRI (GBE) T ((commercially available )
S7 FRASHREUY (GBE) T ( commercially available )
S8 RAHAEERY) (GBE) T (commercially available )
S9 FRAT I (GBE) 1178 ( commercially available )
S10 RAHAEEY) (GBE) T (commercially available )
S11 S LR -SRI 18 ( commercially available )

('suspect GBE )
S12 SR AL ERAY IS

(‘suspect GBE )
S13 SRR R

('suspect GBE )

i ( commercially available )

T ( commercially available )
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344.8 kPa, "< % "L ( CUR )241.3 kPa, B T J§ I &
(TEM ) 550 °C, B (1S)-4.5 kV; —Z 414
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Hi « 8 ] TOF MS~Product Ton~IDA #5 X 2R £ i i %4
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Fig. 1 HPLC fingerprint of 10 batches of samples
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1. 6- FLILR FRMEMRAR ( 6-hydroxy kynurenic acid ), 2. 3, 4— "3RI Z (3, 4-dihydroxybenzoic acid ), 3. " T (rutin ) 8. 54l 2 2 (isoquercetin ),
10. 111 2% B —3-0- 2% & ## 1F ( kaempferol-3—O—rutinoside )  11. 5 fl 2= % 3-0- 25 & § 1 ( 3-O-rutinoside ), 13. #it 12 1 ( quercitrin ) 18. #fit iz &
(quercetin ) 19. 1IA5H) ( kaempferol )  20. 5 FlZ= &K (isorhamnetin )
B2 RRisgrEE
Fig.2 Reference fingerprint of GBE
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Tab.2 HPLC fingerprints of 10 batches of GBE samples

=] A 8 23 1] 1
( size ) st $2 S3 s4 S5 s6 s7 S8 $9 s10 refil’;fﬁg;im )

S1 1 1 0.994 0994 0999 0999 0998 0998 0997  0.997 0.999

S2 1 1 0994 0994 0999 0999 0998 0998  0.997  0.997 0.999

S3 0.994 099 1 1 0.993 0993 0994 0994 0994  0.99% 0.997

S4 0.994 099 1 1 0.993 0993 0994 0994 0994 0994 0.997

S5 0.999 0999 0993 0993 1 1 0.999 0999 0996  0.996 0.999

S6 0999 0999 0993 0993 1 1 0999 0999 0996  0.996 0.999

S7 0.998 0998 0994 0994 0999 0999 1 1 0.994  0.994 0.999

S8 0.998 0998 0994 0994 0999 0999 1 1 0.994  0.994 0.999

S9 0.997 0997 0994 0994 0996 099 0994 0994 1 1 0.998

S10 0.997 0997 0994 0994 0996 099 0994 0994 1 1 0.998

X HRFE SR 0.999 0999 0997 0997 0999  0.999 0999 0999  0.998  0.998 1.000

( reference fingerprint )
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PUARAS R o T A TR BT A T
ARAT 1 €0 1 0 i 7 (LA 05, 3 0 B LA, BT DA
THENS I,
44 {OaEHEE

Bl — B i, g 3 N R @A [ ek
& 7~ Fl Agilent Eclipse XDB-C,4 (4.6 mm x 250 mm,
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(4.6 mm x 250 mm, 5 wm ) %A ] X5 (03506 A 4 B
TR0 S AL S, 25 SR 7R R [R T Rkt
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FU 7 B R 0T, A% A W O B B ) B A
PEHT, B3 B Y R A, 25 A ez (R AH DL BE 33K T
0.90, HFEIR AT FHPE S Z2 285 5 R AT
4.6 R K5

B[R] — (3 VW, 5 B R A D8 K (252
254,256 nm ), A WEARRUE B IF L. S50 5
7 BRI INIREE £ IR AR DL KT 0.90,
4.7 SEE T AR

ARG EENT T ARA Y1) HPLC $R 80 EE,
HoAG % FeoE t EE AT A D 254 sU B A
ARSECER IEA I R T H e . AL e T
20 AN, X AR A B Y)Y A 1R G P ik
ek sesg U T 10 M. SR BRI
R R 5 A A R A B BRI T AR ALRE R
RIFLARRURE 22 OR o AFARRT L 2% T3 =2 ] 1) 22
S, R ISR R B SR R AL R SRR £
TP R T (e 6) M R AEG, T R 2R (e 18 ) 1L A%
By (0 19 ) S ERARZ (06 20 ) M W (B o PRI, 3 et
HPLC $8 40 EI3E 4 7%k, T LA S 3 X 50 2 U 2 15
IEH TR B U A ST A AR A I B IR 48 3 PR 1 X AR A
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