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ABSTRACT
Ginkgo biloba (GB) preparations are now among the leading herbal medicines that exert a broad
spectrum of possible clinical applications. Several methods have been reported for quantification of
ginkgolides of GB and its pharmaceutical preparations and the HPLC techniques are now considered
to be the method of choice. However, most reported HPLC methods are net simple and their work-up
procedure are inadequate. The present paper describes a simple and norrexpensive method for
extraction and determination of ginkgolides A and B in GB leaves and their phytopharmaceuticals.
The method is based upon extraction of ginkgolides from agueous solution by activated charcoal,
followed by extraction with Methanol and injection of the Methanolic solution into chromatographic
system. Ginkgolides were separated on an ODS column with a mobile phase of water- methanol
(67:33 viv) at a flow rate of 1.0 ml/min and were detected-at 220 nm. The mean recoveries of
ginkgolide A and B were 97 and 98.4%, respectively. This method is simple and can be used for

routine analysis of GB extracts and phytopharmaceuticals preparations.
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INTRODUCTION
Ginkgo biloba ,a monotypic dioecious plant, is
the only living representative of the Ginkgo-
aceae family and its order (Ginkgoales) (1, 2).
The leaves of this “living fossil” (according to
Darwin) have been medicinally used since the
oldest Chinese materia medica, 2800.B. C. (3).
Ginkgo biloba leaf extract (GBE) is widely used
as a natura PAF (Platelet Activating Factor)
antagonist all around the warld for alleviation of
complaints such as _circulatory disorders,
asthma, tinnitus, cerebrovascular and dementia
syndromes particularly .in old people (2, 3).
Characteristic constituents of this plant are
diterpene lactones (ginkgolides and bilobalides)
and flavonoides(4).
Several analytical techniques such as TLC, GC,
HPLC and MPLC have been reported for
determination and isolation of ginkgolides in G.
biloba leaves, GBE and its phytopharmaceutical
preparations (5-11). The HPLC technique is
considered the method of choice (9-11).These
methods mostly suffer from having a simple
preparative procedure for separation of ginkgo-
lides and detailed work-up.
The present paper describes a simple and non
expensive method for extraction and determina-
tion of ginkgolides A and B in GBE and its
phytopharmaceuticals and can be used in the
routine laboratory analyses.

MATERIAL & METHODS
Reagents
HPLC grade methanol, acetone, benzyl alcohol
and ethanol, reagent grade acetic acid, petro-
leum ether and pure activated charcoa were all
from E. Merck (Darmestat, Germany). Double-
digtilled deionized water was used for the
preparation of all aqueous solution. Standards of
ginkgolide A (GA) and ginkgolide B (GB) were
provided by Prof. Dr. K. Weinges (Universitét
Heidelberg, Germary) as a gift and also from
Sigma (St. Louis, MA, USA). Pharmaceutical
preparations were purchased from the market.
The purity of the ginkgolides was checked by
RP-HPLC and 400 MHZ *H-NMR spectro-
scopy.
Plant material
Ginkgo biloba leaves were collected from the
campus of Tehran University of Medical
Sciences. Green leaves were harvested in July
1999. A voucher specimen was deposited in the
herbarium of the Faculty of Pharmacy. The
leaves were air dried in the shade, powdered and
kept in tightened light protected containers
before use.
Chromatography
The HPLC system consisting of a 510 pump
equipped with a Module 486 multiwavelength
tunable UV detector and a 746 data module
were al from Waters (Milford, MA, USA). The
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reversed-phase system consisted of a mBonda
pack ODS (C18) column (10 nm, 300x3.9 mm
USA). The mobile phase was a mixture of water-
methanol (67:33 v/v) isocratically pumping at a
flow rate of 1.0 ml/min (7). The detector was set
as 220 nm.

Samplepreparation

Ginkgo leaves extract was prepared according to
the TLC method reported by Tallevi and Kurz
(5). Dry powder of leaves (30g) was extracted
with boiling water (100 ml) for 20 min, and the
mixture was first passed through No. 1 What-
man filter paper and then celit. Then activated
charcoal (10 g) was added to the filtrate and the
mixture was stirred for 12 hrs at room tem
perature overnight. The mixture was centrifuged
(700g, 15 min), the supernatant solution was
discarded and the activated charcoal was re-
suspended in 20 ml of acetone. After filtration
through a filter paper, the solvent was evapo-
rated to dryness and the residue was dissolved in
3 ml methanol and 5mi of the resulting solution
was injected into the chro-matographic system.
Standard solution

Two milligrams of GA and GB were dissolved
in 5ml of methanol. Aliquots of 25m of GA and
GB solutions and 5m of benzyl alcohol (0.5'mg/
ml in methanol) as internal standard were injec
ted into the HPLC system.

Recovery and precision

The recovery study was performed by addition
of the various amount of GA and GB to 20mg of
GBE and 0.5ml Tanakan (Beaufour 1PSEN
Industry, France). Ginkgolides were determined
according to the described method. The reco-
very was calculated by comparison of the found
amounts with the added ones.

RESULTS AND DISCUSSION
Chromatograms of. blank activated charcoal,
ginkgolides'A <and B, GBE and Tanakan are
shown in Fig 1. The retention times for GA and
GB were 18.5 and 22.3 min, respectively. The
mean recovery of GA and GB were 97% and

98.4% in GBE with arelative standard deviation
of 7.15 % and 6.82 % respectively (n=5).
Various techniques have been presented for
determination of ginkgolides (9-11). Among
these methods the HPLC technique is considered
more practical for determination of these
relatively polar compounds (911). These
methods mostly have difficulties in separation
and purification procedures. Ginkgolides are
present in very small amounts in Ginkgo leaves
and have poor UV absorption coefficients (5).
Furthermore, other compounds such as flavo-
noides which are present in higher concen
trations and have stronger UV absorption can
interfere with determination of ginkgolides (5).
Therefore, determination of ginkgolides in GBE
leaves is problematic. The use of different solid-
phased extraction column has failed to give a
reliable result. The polyamide column has given
poor' chromatogram (4) and the HPLC separa-
tion is too complicated that can not be used in
routine laboratory analyses.

In the presented procedure the ginkgolides were
extracted and purified using activated charcoal,
which has previously been used in the TLC
detection tests. As it is seen in the Fig. 1, the
ginkgolides A and B are well separated in GBE
and Tanakan. Since we did not have access to
the standards of other ginkgolides, our discus-
sion is limited to o more important ginkgo-
lides A and B. Nevertheless, in the chroma-
togram f, two more peaks are seen. The peak
with RT= 7.1 might be attributed to bilobalide
(BB) and the smoother peak with RT= 9.2 min
might be ginkgolide C (GC) as reported by
other invedigators (10, 11).

In conclusion, this method for extraction of
ginkgolides is simple, not expensive and could
be used as a routine technique for determination
of ginkgolides A and B. It may be concluded
that this approach improves both the sample
preparation and chromatographic separation and
represents a simple method for the routine assay
of ginkgolides in GBE and its preparations.
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Figurel. (a) Chromatogram of standard preparation of Ginkgolide B (GB) and benzy! acohol, (b) Chromato-
gram of standard preparation of Ginkgolide A (GA) and benzyl alcohol, (¢) Chromatogram of standard
preparation of GA, GB and benzyl alcohol, (d) Chromatogram of the activated charcoal, (€) Chromatogram of

Tanakan preparation in addition to GA, GB and benzyl acohal, (f) Chromatogram of Iranian Ginkgo biloba
leaves extract purified with activated charcoal in addition to GA, GB and benzyl acohal.
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