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Studies on serum fingerprint of extract from Ginkgo biloba leaves in aging rat
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Abstract: Objective To investigate the serum fingerprint of extract from Ginkgo biloba leaves (EGBL) in aging rats and explore the
pharmacological constituents in vivo. Methods D-galactose was used to induce aging rats, then rat serum was prepared after ig
administration of EGBL. Aimed at flavonoids and terpenoids, HPLC-UV and HPLC-ESI-MS methods were developed, respectively,
and chemical constituents in blood were investigated. Results As a result, HPLC-UV fingerprint showed ten common peaks in serum
of rats and most of them were metabolite. In HPLC-MS fingerprint, there were nine common peaks among which seven peaks were

original compounds. Conclusion This study explores the fingerprint of EGBL in aging rat serum for the first time, it can reveal the

change of chemical constituents after ingestion, and provide some data on material basis study in vivo for EGBL.
Key words: extract from Ginkgo biloba L. leaves (EGBL); serum fingerprint; HPLC-UV; HPLC-MS; efficacious material basis

WA RN RHEYAR Y Ginkgo biloba L. ¥
T, BB SR OIS RN . A3
2 PGSR SRELAR G 055 2 R R g R 2
W, TR E N AMIFIT R S 2 — . A
FRELEIE R RER 2, FBH T B 704 2
TRV, SR H AT RSSO <Ak ah
fREUE, ERIOR B ESRIR SR, JERE T
RN I BAC T L

AT, T2 By A%, H AT IR EE
MM SCE N LR ) 18 73 AR 7 ) CifiL A5 47 B
59 A arfer R 2 ARHER I IS 251k

UgFS BHR: 2011-09-21

S50 WEFURAT R I T3 2 AR R 7
2y IMLYE Fr SIS, A5 DAER R A I 1) 1 2 350k
oy, SEREHAE AR T R PR 2 E )
JRFE

RAEAT 2Pk 22 iy, Horp S 2R Py
B EEA UM T R A
ToALHEXUE LRy, AN 59, M LS Bl £ 4%
SN g BRI . ik, ABETCER G PISEK
gy, SR AN RTINS R
Y)it) HPLC-UV 4540& 1% 1 HPLC-MS &t & 1
A

EETE: WMHAHETHRIE (09C629); MM A PRI RITIH (2010082); 2009 4l 2 K2 A BT e a6 -l 55 H
TEE RN : B (1979—), Lo, YHIF, -1, BS54 52 iU PPN . Tel: (0731)88912473 15874027027  E-mail: linglimul203@gmail.com
«EHMEEZE & I Tel: (0731)82650446 E-mail: peng.yoo@gmail.com



¢ %% Chinese Traditional and Herbal Drugs % 43 % %5 4 #f 201244 A © 691 ¢

1 {EEFnfrAY

Agilent 1100 /a0 AH (435, fuFE Agilent fb
2 TAEM K DAD il 2% . HshiliFf4%; Agilent
6410B ! = 2 PURRAT W BRI AX, BeAT H 2 AE2s |
AR RS FHIRAR . FWE % F B B TR (ESD K&
Agilent Mass Hunter Workstation Software {45 Ab ¥
RY (Agilent, 1H[H), Z323K AU B OHL (4
Hermle A #]); QL—90 JEimiE&# (VLINAE]
BB AR s

AT HREUY) ('S 9840808, Egb 761, [
JEPCIARIZAEE D P T ARAES. A N ES B,
HIAT TR C 0] BT B 2B 20 B AR i £ i S B
PR AT ik 258 (BT 4>95%). LI (36
Tedia 7))+ HEE (Merck 2~ 7)) faibal, g
WG AlF7K UM R IE AR BR A 1D, AR
HorHrali.

#EME Wistar KE 30 H, AR (200+20) g,
AP T I AR X 2R B S50 S DR IR 45 ek, 3
YT FHVFATIES . SCXK (D 2009-0012.

2 HESHER
2.1 FYINERS

KBNS PETIAL h2Rs Adl, K
D--FURESO A 2K BRI, R 4 K
ip D-2F-FUHE 125 mg/kg, ®FH 1K, EZ:42d, [
I ig 45 FAEREER/K 10 mL/kg. 4h 254 ip D-2F-3Lk
(IFINS, BER ig 45 T8 S U ) AR B R /K TR &
250 mg/kg. AL ip J ig AH AR AR B
K. SRR T RIRG 2505 2 h HRHE & CR I,
I E B0 4 000 r/min 2540 10 min, 7355 1L .
2.2 &74IME HPLC-UV 358 EiE
221 iSRS EIS BUME 2 mL, WAL 6
mL, PRIEREGE 1 min, 5000 r/min 250> 10 min, b
TEWBAE TG, 0.1 mL ZBE¥%f#, 12 000 r/min £
> 10 min, VAL HPLC-UV 734,

2.2.2 O IREMEICH]  ARICERA SR EC A TN
PS5, 0 R 23 0 A RY 1 g/ 50 me/L %
M B A TR UMDV 50 pl, MIANE 2 mL %5 [ L
W, BN 6 mL, &M “2.2.17 Tk 7kl
E RSN S

223 @S AN Lichrosphere Cig £E
(250 mm X 4.6 mm, 5 um, &[5 Phenomenex A ) );
WEIAHN 0.5% FRKEHE (A - (B) BAEEVE
Jii: 0~30 min, 15%~24% B; 30~40 min, 24%~

30% B; 40~50 min, 30%~80% B; 50~60 min,
80% B; Kl yi K 350 nm; AR & 1.0 mL/min;
FEdL 30 °C, #ERERN 10 pL, M) 60 min.

224 JrikiEES W1 /L AR TR
W, 3% “2.2.27 TR S PAT RIS S Oy HER A
SrIEERED G FR SRS, 1A AT W PR A X (R B
I [ RIAR KU T AR, 5 8 VR B o 59 MR I+
— IR A S R L, A AE 0y 4. 8.
16+ 24 h ELHEFE 5 Wk, M feguEit, #5271k
(RRG e Ph BOR 2 B G5 AR, 5 LA I (R AN £
B I ] RSD 349/8F 1%, AHXFUETHIRL RSD )8 T
5%, Ui IERR S TTAE

225 iR 5 HPLC-UV $580 &% LK 1.
W, AR R R SR T 16 NRSE, 6
ST o S AMIERRE T 10 AN, FEAAKT
B LN SRS S NS 0 NE A TN Wy
FEARAN CARS . AR A I i 52 (A i Lege, R
B FAR—3, XALE 6 F1& (1g=16.8 min) AHNAL
EAZ /N, AT REAIERLS P A B IR

0 10 20 30 40 50 60

¢t/ min

AU AR SR LR B- iR SR
(a-Z5 2541 b2 A4l o-BMdD 64T
A-fingerprint of EGBL B-serum fingerprint
(a-serum containing EGBL  b-blank serum

c-serum in model group) 6-rutin

Bl 1 HPLC-UV fg4 B bbik
Fig.1 Comparison on HPLC-UV fingerprint

HRAT IR O 2 s S R A I B R
SR LA, I 25 )5 10 AL BB AT RS 5 12,
13 5l 0] RS ADO N, R SR Rfe 73, H AEAA



© 692 ¢ ¢ %% Chinese Traditional and Herbal Drugs % 43 % %5 4 #f 201244 A

WIHETMG 20 3. 50 7. 18 SUSLERIRY A i (6
T P Bont R e P R R R B, I A s 6
5 A SR A AL P o A A R U, BRI
REWT 2 2 Tk YRR I, JREE 3 B s
15 SRR il v PRI B A H 0, ARTTTAE 5 2Y
M7 PP G0 v 38 R TR TR 2 555 , DRI T 15 50
AR PR IR T B s 19 5 AT R
251 L BRI v U, DRI AN BT S LSRR
2.3 2745055 HPLC-MS 154 Eif

231 MEFESHIE UG 2 mL, IIABESER .1
6 mL, PRIFIHHE 1 min, 5000 r/min 5.0 10 min,
WEWAET S, B 0.1 mL PEEYE, 12 000 r/min
20 10 min, E3HEWAE HPLC-MS 73047

232 NHEEIECED 2 IFRI A R AR A
WliE B AEA NS C 0 ISOE R, 0 A RN %
100 mg/L XS IS 94k, WX 1 g/L FIARAY
HPEIUE R 50 ul, IIAZE 2 mL 25 (Mg, 7
JIINBSTR £ W6 6 mL, $2M “2.3.17 IR J7 il 4% it
PR

233 kS ik Agilent XDB Cig A
(150 mmX4.6 mm, 5 pum); VI ANK (A) -FfE
(B) BAEEVEME: 0~20 min, 25%~30% B; 20~30
min, 30%~40% B; AR 1.0 mL/min; i 30
‘C; #EFFE 10 pL.

234 JRIESME R ESIE PR, 78R
X FFETEE: m/z 100~800; T4 28I 350
C; THASARFA R 8 L/min; 244 <)k 1) 275.8 kPa;

T4 L 4 000 V.
2.3.5 HVEEEELE W1 g/L AR MR

W, 4% “2.3.27 TR S PAT RIS S Oy B A
I3 R E SR A B, R RN, SR
I A it v, 20 A 0. 4. 8. 164 24 h
HESEHERE 5 K, M tRatEis, ke
FORG B o 25 AR, 2 T AT U (R A R B I )
RSD %)/ T 2%, AHXFUIEAL RSD )/ T 9%,
2.3.6 iR 550 HPLC-MS 540Kl W& 2. 1
o, AR B IR AR T 7 AN RS0, AR
eI R T 3 SN R AR, 6 SIEHEAT A
fis C, 9 SR ANEE Bo S E T 94
fRgug, o 3~9 50 50 IR il —— % IV, i
Wrass A 29 IE B S s 1 2 S e R A 2 1 35 1 i
L, AL PR, HEN R RE N IS AR
7R R N R

¢t/ min

AR SRR ISR SO - i FE AR
(a-ZH 24 b-BMA -4
A-fingerprint of EGBL  B-serum fingerprint
(a-serum containing EGBL  b-serumin model group
c-control serum)
E 2 HPLC-MS BB FReiLELLE
Fig.2 Comparison on HPLC-MS total ion current

chromatogram

PRI Er 24 M3 5 25 It L % vh 25 i SOV 1) it
B, R I Pl AT, KR P el S S A
AT ATYEE A . o 30 6. 9 S I im i ) i
e A R R ARATNER CL RAT TR B (A
ST RS 0 R 3264 440, 424). 5. 8 SR
F [M—H] #E2T& 70, 5350108 m/iz 423, 407,
MR IL B BT A B i 1], HEWT 5 508 4 B A P i
B IS M RAR AT IR T, 8 S8 AT R A ORI
I TR IR 424, 408). %455 cikRE!Y
(R AT PN TR PR TR0 20 AT 45 18— 3
3 g

HAT, A7 ¢ 2513 Fa 80 ikt 7 R F A
Z W, M HINA TRAHDCSCHER S, i R A R HUCR
% K E REsh 2 25 5 > 101, 2 pe 1 259 1) 1)
HZBTE s, iiAg ERSh) 5 B0 SRt 29 (1
. AETTREA TR, Bk, AR D23
WESOE KRB, o Zah Wil & 2510,
UERAG I MG FEAC RS TR . 2O S O A i
PR NI PE LSy o AR ARSI 45, BRI
) I3 P 5 2 ot 7 PR A A — e IR 22 5, Wi



¢ %% Chinese Traditional and Herbal Drugs % 43 % %5 4 #f 201244 A © 693 ¢

ANTRPARES T S35 BT 1 W IR PE D) A BT AN,

XL B 77 20 S A= BEAL AR 21— 5 i

TR, DARRES S 5 s A, A Rt

— B
HPLC-UV $RGLE & 0#ris, 23 0 R HT YA

CITEX T 25 MLIE B S EAS AT b 2, Jl i

HPLC (il FEIREAT B, BRI R AE PR 135

FEbb R, 2 I i ies b, HERERBOP RS, i

BT A2, BRI E S SO A .
HPLC-MS 7p#fr, T WEER £ H A, H

XSS, SRR s . ik, s

FEA SRR AT T 552, RIS RAINIR &

Py T EEPRIOA R B S m ik e, T

KRR 2R B S 3 T4
L5 L ik, A58 K HPLC-UV #1 HPLC-MS

PRI 0, AR A R B T3 28 K U ) If

THIRSUREEAT THRE IRV, IRl = 3 A 4]

M35 3% 0] ol B IS SR A B HEAT B, R

A3 P o ) 28 P o RUSREAT T RIS HE,

TSR R AEAR N 22 AR, T N EESRA)

2 DU R AT 58 R] A AR ISR U ) AR Y

LI T ST B E LA, A T ARG h RR i Y

B MEH S E, Mt DTN

B3

[1] Saleem S, Zhuang H, Biswal S, et al. Ginkgo biloba
extract neuroprotective action is dependent on heme
oxygenase 1 in ischemic reperfusion brain injury [J].
Stroke, 2008, 39(12): 3389-3396.

2] BHAR, ATRER, A 4, SF AU R EC Y e ik
TERB R (0] T E 2@, 2010, 26(2):
278-280.

Bl H Bt & W& X B AF AL R S AL
i 3 3 S 1 o o S LR PG [9). R Zh, 2011,
42(8): 1517-1522.

[4] Walesiuk A, Braszko J J. Preventive action of Ginkgo

[10]

[11]

[12]

[15]

biloba in stress- and corticosterone-induced impairment
of spatial memory in rats [J]. Phytomedicine, 2009, 16(1):
40-46.

IRH S, TKENAE, AOBrp. ALY R IO i 5Tt i
[J]. 29I iIFaT, 2010, 33(6):452-456.

G ML, OB, T8R4, S5 RAT I R SR
i/ B AR E R [0 b B2, 2010, 41(8):
1339-1342.

Song J J, Fang G Z, Zhang Y, et al. Fingerprint analysis of
Ginkgo biloba leaves and related health foods by high-
performance liquid chromatography/electrospray ionization-
mass spectrometry [J]. J AOAC Int, 2010, 93(6): 1798-1805.
ERURE, KN, W, S5 RPN, A
P SARA MR SCENE T T (9], 298 0 M 2K,
2008, 28(7): 1026-1030.

F Rk, AFEEJT, SREE, L ARA M R R A S
) HPLC RECENERTST (1], b E 252458, 2005,
40(2): 93-95.

PR, HADU 2y “ M 257, “ Mg 2546577 1)
WEFOMESL (7], EAREE 2 PR 2593, 1998, 20(5):
3-7.

van Beek T A. Chemical analysis of Ginkgo biloba leaves
and extracts [J]. J Chromatogr 4, 2002, 967(1): 21-55.
R kM, &, L AAREEEEN A K
B AR Kt S A R S (7). R PR 2K
AR, 2008, 22(3): 51-54.

R, B P, 5k WL RIFINE RS D- RSO
RO R R DI RERISE ) [J]. P A IR,
2010, 30(2): 216-218.

FERR, WAL, BR 2. A i R A Y BRI
BB 1% - P T 55 P B I 0 AT (0], 2500 B e,
2002, 22(1): 9-11.

SEte, Taeth, BRI, % U7 AR IR S i
RSS2 AR, 2007, 42(12)
892-895.

AL, AR, SHAE RIS AT B 1R S0
5T [J]. N2 EEEEZY, 2009, 20(12): 2968-2970.



