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Recently, Ginkgo leaves with contents of ingredients are in-

creasingly obtained which upon extraction with the known 

method do not lead to extracts according to the requirements 

of the European pharmacopoeia. In particular, currently Gink-

go leaves with unusual high amounts of terpene lactones are 5 

increasingly harvested resulting in accordingly increased 

contents in the extract. However, occasionally Ginkgo leaves 

also contain an unusually high amount of flavonoids.  

 

The most important extraction methods resulting in extracts 10 

according to the requirements of the Ph. Eur. when appropri-

ate Ginkgo leaves are used, are described in EP 431535 B1 

(Dr. Willmar Schwabe GmbH & Co.) and in EP 360556 B1 (Indena 

S.p.A.). Recently, the method according to EP 431536 B1 (Dr. 

Willmar Schwabe GmbH & Co.) has become more important since 15 

in this method no toxicologically critical compounds like 

lead salts (EP 431535 B1) or aromatic hydrocarbons (EP 360556 

B1) are required. 

 

According to claim 1 of EP 431536 B1, the claimed method for 20 

the production of an extract of Ginkgo biloba leaves is char-

acterised by  

(a) fresh or dried green leaves of Ginkgo biloba are extract-

ed with acetone containing water, an alkanol with 1 to 3 C 

atoms containing water or anhydrous methanol at a temperature 25 

of about 40 to 100°C, 

(b) the major amount of the organic solvent is separated from 

the extract to a content of not more than 10 % by weight, 

wherein in the last distillation steps water is added, if 

necessary, 30 

(c) the remaining concentrated aqueous solution is diluted 

with water to a solid content of 5 to 25 % by weight, cooled 

to a temperature below 25°C while stirring, left till the 

formation of a precipitate, and the formed precipitate con-
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sisting of the lipophilic components poorly soluble in water 

is separated, 

(d) ammonium sulfate is added to the remaining aqueous solu-

tion and the formed solution is extracted with methyl ethyl 

ketone or a mixture of methyl ethyl ketone and acetone,  5 

(e) the obtained extract is concentrated to a solid content 

of 50 to 70% and the obtained concentrate is diluted with wa-

ter to a solid content of 5 to 20%,  

(f) the such obtained solution is extracted in multiple steps 

with a butanol or pentanol not miscible with water,  10 

(g) the butanol and pentanol phases, respectively, are con-

centrated to a solid content of 50 to 70%,  

(h) the concentrate is diluted by the addition of such 

amounts of water and ethanol that a solution with 5 to 20 % 

by weight dry extract in 20 to 60 % by weight aqueous ethanol 15 

is obtained,  

(i) the aqueous alcoholic solution is extracted with an ali-

phatic or cycloaliphatic solvent having a boiling point of 60 

to 100°C for the further separation of alkyl phenol com-

pounds, 20 

(j) the water phase is concentrated under reduced pressure 

and is dried at a temperature of not more than 60 to 80°C to 

a dry extract having a water content of less than 5%. 

 

The object of the present invention is to provide an improved 25 

method for the production of an extract of leaves of Ginkgo 

biloba which fulfils the requirement of the Ph. Eur. even if 

Ginkgo leaves with an unfavourable spectrum of ingredients, 

in particular with increased contents of terpene lactons, but 

also with an increased content of flavonoids are used. Fur-30 

ther, it is the object of the present invention to perform 

the method in such manner that no pure compounds or nearly 

pure concentrates are added since this is not allowed for 

Ginkgo extracts used as drugs.  

 35 
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Surprisingly, it has been found that by additional method 

steps in the method according to EP 431 536 B1 also from 

Ginkgo leaves with an unfavourable spectrum of ingredients, 

extracts according to the European pharmacopoeia can be ob-

tained. For this purpose, after the extraction (liquid liquid 5 

distribution) according to step (d), the aqueous phase is 

separated from the methyl ethyl ketone and methyl ethyl ke-

tone-acetone phase, respectively, the methyl ethyl ketone and 

methyl ethyl ketone-acetone phase, respectively, it concen-

trated to a dry extract portion of 40 to 80 % by weight to 10 

obtain a concentrate. A portion of 10 to 60 % by weight of 

the concentrate is adjusted with water and methyl ethyl ke-

tone to a dry extract portion of not more than 60 % by weight 

and a methyl ethyl ketone content of not more than 30 % by 

weight, and is extracted with a mixture of methyl ethyl ke-15 

tone and an aliphatic solvent having a boiling point of 60 to 

100°C in a ratio of 7/3 to 9/1 (m/m) to obtain a water-methyl 

ethyl ketone phase and a methyl ethyl ketone-aliphatic sol-

vent phase.  

 20 

The water-methyl ethyl ketone phase is combined with the re-

maining 90 to 40 % by weight of the concentrate to obtain a 

solution and thereby, to counteract a too high content of 

terpene lactones in the final product.  

 25 

Alternatively, the obtained methyl ethyl ketone-aliphatic 

solvent phase can be combined with the remaining 90 to 40 % 

by weight of the concentrate to counteract a too high content 

of flavonoides in the final product. 

 30 

Therefore, the method according to the invention for produc-

ing a dry extract of Ginkgo biloba leaves having a content of 

22.0 % by weight to 27.0 % by weight flavonoids, calculated 

as flavon glycosides, 2.6 % by weight to 3.2 % by weight bi-

lobalide, 2.8 % by weight to 3.4 % by weight ginkgolides A, B 35 
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and C and not more 5 ppm ginkgolic acids, comprises the fol-

lowing steps: 

(a) extraction of fresh or dried green leaves of Ginkgo bi-

loba with acetone containing water, an alkanol with 1 to 3 C 

atoms containing water or anhydrous methanol at a temperature 5 

of about 40 to 100°C to obtain a crude extract solution, 

(b) separating by distillation the major amount of the ace-

tone or alkanol with 1 to 3 C atoms from the crude extract 

solution of step (a) to a content of not more than 10% by 

weight, wherein, if anhydrous methanol is used in step (a), 10 

water is added at the last distillation steps to obtain a 

concentrated aqueous solution,  

(c) diluting the concentrated aqueous solution of step (b) 

with water to a solid content of 5 to 25 % by weight, cooling 

to a temperature below 25°C, keeping cool until the formation 15 

of a precipitate and separating the formed precipitate to ob-

tain an aqueous solution again,  

(d) adding ammonium sulfate to the obtained aqueous solution 

of step (c) and extraction of the formed solution containing 

ammonium sulfate with methyl ethyl ketone or a mixture of me-20 

thyl ethyl ketone and acetone, separating the aqueous phase 

from the methyl ethyl ketone or methyl ethyl ketone-acetone 

phase to obtain a methyl ethyl ketone or methyl ethyl ketone-

acetone phase, 

(e) concentrating the methyl ethyl ketone or methyl ethyl ke-25 

tone-acetone phase of step (d) to a dry extract portion of 40 

to 80 % by weight to obtain a concentrate,  

(f) adjusting a portion of 10 to 60 % by weight of the con-

centrate of step (e) with water and methyl ethyl ketone to a 

dry extract portion of not more than 60% by weight and a me-30 

thyl ethyl ketone content of not more than 30 % by weight to 

obtain an adjusted extraction solution and extraction of the 

obtained adjusted extraction solution with a mixture of me-

thyl ethyl ketone and an aliphatic solvent having a boiling 

point of 60 to 100°C in a ratio of 7/3 to 9/1 (m/m) to obtain 35 
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a water-methyl ethyl ketone phase and a methyl ethyl ketone-

aliphatic solvent phase,  

(g) combining the remaining portion of 90 to 40 % by weight 

of the concentrate of step (e) with the water-methyl ethyl 

ketone phase of step (f) or the methyl ethyl ketone-aliphatic 5 

solvent phase of step (f) to obtain a solution, 

(h) concentrating the solution of step (g) to a solid content 

of 50 to 70 % by weight and diluting the obtained concentrate 

with water to a solid content of not more than 50 % by weight 

to obtain a solution, 10 

(i) multistep extraction of the solution obtained in step (h) 

with a butanol or pentanol not miscible with water to obtain 

a butanol or pentanol phase, 

(j) concentrating the butanol or pentanol phase of step (i) 

to a solid content of at least 50 % by weight to obtain a 15 

concentrate, 

(k) diluting the concentrate obtained in step (j) by the ad-

dition of such amounts of water and ethanol, if necessary, 

that a solution with 5 to 20 % by weight dry extract in water 

or not more than 60 % by weight aqueous ethanol is obtained, 20 

(l) extraction of the aqueous or aqueous ethanolic solution 

of step (k) with an aliphatic solvent having a boiling point 

of 60 to 100°C, separating the aqueous phase from the ali-

phatic solvent phase to obtain a water phase,  

(m) concentrating the water phase obtained in step (l) under 25 

reduced pressure and at a temperature of not more than 60 to 

80°C to obtain a dry extract with a water content of less 

than 5% by weight. 

 

In preferred embodiments of the invention,  30 

• as extraction solvent in step (a), acetone containing wa-

ter having an acetone content of about 50 to 70 % by 

weight, particularly preferred having an acetone content 

of about 60 % by weight, is used, 
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• as extraction solvent in step (a), an alkanol containing 

water, selected from methanol, ethanol, 1-propanol and 2-

propanol, having an alkanol content of about 50 % by 

weight to 70 % by weight, particularly preferred ethanol 

containing water having an ethanol content of about 60 % 5 

by weight, is used, 

• in step (c), the diluted active solution is cooled to a 

temperature below 12°C,  

• in step (d), at least 30 % by weight ammonium sulfate, 

particularly preferred 30 to 50 % by weight ammonium sul-10 

fate, with respect to the aqueous solution of step (c) is 

added,  

• in step (d), it is extracted with a mixture of methyl 

ethyl ketone and acetone in a ratio of 7/3 to 3/4 (m/m), 

• in step (i), it is extracted with 1-butanol and/or 15 

• in step (l), it is extracted with heptane, particularly 

preferred with n-heptane or a mixture of heptane isomers 

having a portion of more than 35 % by weight of n-

heptane. 

 20 

Furthermore, in analogy to EP 1868625 B1 and EP 1868568 B1, 

the following supplementary method steps for removing 4’-O-

methylpyridoxine can be performed: 

(n) preparing an aqueous ethanolic Ginkgo extract solution 

having an ethanol content of 40 % by weight to 60 % by weight 25 

from the water phase of step (k) or from the dry extract of 

step (m), 

(o) applying the aqueous ethanolic Ginkgo extract solution of 

step (n) on a strongly acidic ion exchanger to remove 4’-O-

methyl pyridoxine which remains at the ion exchanger and elu-30 

ating using aqueous ethanol to obtain an extraction solution 

free of 4’-O-methyl pyridoxine as eluate, 

(p) concentrating the eluate of step (o) under reduced pres-

sure and drying at a temperature of not more than 60 to 80°C 
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to a dry extract having a water content of less than 5% by 

weight. 

 

Examples for strongly acidic ion exchangers are Merck I and 

Amberlite IR-120. Typically, the strongly acidic ion exchang-5 

er is a polystyrene resin to which sulfonic acid groups are 

bound. 

 

In the following, some definitions of terms used in connec-

tion with the method according to the invention are stated:  10 

dry extract: dry extracts have in general a water content of 

not more than 5 % by weight according to the European pharma-

copoeia. 

The reference to anhydrous, for example in connection with 

the anhydrous methanol in step (a), refers in connection with 15 

the present invention to a water content of ≤ 1 % by weight 

of water.  

 

Extraction comprises one-step, multistep and continuous ex-

traction. 20 

 

The aliphatic solvents having a boiling point of 60 to 100°C 

are preferably n-heptane or mixtures of saturated acyclic 

and/or cyclic aliphatic hydrocarbons which are defined by 

their boiling point and are known and commercially available 25 

under the designation petroleum ether or petroleum gasoline. 

Preferably, a mixture of aliphatic hydrocarbons is used, con-

sisting essentially of n-heptane and other C7 alkanes. A high 

portion of n-heptane of more than 35 % by weight n-heptane 

(boiling point 98°C) is found for instance in the fraction 30 

94-100°C. 

 

The butanol or pentanol not miscible with water mentioned in 

step (i) is preferably 1-butanol or 1-pentanol. 
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In the following, the method according to the invention is 

further explained and described by Comparative Example 1 ac-

cording to EP 431 536 B1 and Example 1 according to the in-

vention.  5 

 

Starting solution for Example 1 and Comparative Example 1 

(according to the method steps (a) to (d) of EP 431 536 B1 

and the method according to the invention) 

 10 

In the following examples, the term “heptane” means a mixture 

of saturated aliphatic hydrocarbons having a boiling range of 

94-100°C and a portion of n-heptane of more than 35 % by 

weight.  

 15 

500 g dried and crushed leaves of Ginkgo biloba were extract-

ed with 3.75 kg 60 % by weight acetone for 30 min at 60°C. 

The plant material was filtered, extracted again with 3.75 kg 

60 % by weight acetone 30 min at 60°C and filtered again. The 

such obtained two extract solutions were combined and concen-20 

trated (438 g; dry extract portion 36.9%). 

 

The resulting concentrate was diluted with 400 g water and 

stirred for 1 h at 12°C. The formed precipitate was filtered 

and 240 g ammonium sulfate were added to the filtrate and 25 

dissolved. This solution was extracted twice with each 400 ml 

methyl ethyl ketone/acetone 6/5 (m/m). The methyl ethyl ke-

tone/acetone phases were combined (808 g).  

 

Comparative Example 1 according to EP 431536 B1 30 

(according to method steps (e) to (j)) 

 

Half of the above starting solution (404 g) was concentrated 

(27.2 g); dry extract portion (50%). This concentrate was di-
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luted with 107.8 g water (dry extract portion 10%) and ex-

tracted by shaking three times with each 65 ml 1-butanol sat-

urated with water. The 1-butanol phases were combined, con-

centrated and dried in vacuo for 16 h at 50°C (6.72 g). 

 5 

The dry extract such obtained was dissolved in a mixture of 

20.2 g ethanol and 40.3 g water (dry extract portion 10%). 

This solution was extracted by shaking three times with each 

20 ml heptane, concentrated and dried in vacuo for 16 h at 

50°C: 6.11 g (2.4% with respect to the drug). 10 

 

 Found Ph. Eur. 

Flavonoids 23.62% 22.0-27.0% 

Bilobalide 5.48% 2.6-3.2% 

Ginkgolides A, B and C 5.29% 2.8-3.4% 

Ginkgolic acids < 5 ppm max. 5 ppm 

 

The extract such obtained does not meet with the requirements 

of the European pharmacopoeia with respect to the contents of 

bilobalide and ginkgolides A, B and C. 15 

 

Example 1 according to the invention 

(according to the method steps (e) to (m) of the invention) 

 

The second half of the above starting solution (404 g) was 20 

concentrated (20.5 g; dry extract portion 68.2%). 10.75 g of 

this concentrate were adjusted with 8.1 g water and 5.6 g me-

thyl ethyl ketone to a dry extract portion of 30% and a me-

thyl ethyl ketone content of 23% by weight, and were extract-

ed by shaking twice with each 18.3 g methyl ethyl ke-25 

tone/heptane 8/2 (m/m).  

 

The water-methyl ethyl ketone phase was combined with the re-

maining concentrate of starting solution (9.75 g). This solu-

tion was concentrated to 24.17 g, adjusted with 115.5 g water 30 
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to a dry extract portion of 10% and extracted by shaking 

three times with each 65 ml 1-butanol saturated with water. 

The 1-butanol phases were combined, concentrated and dried in 

vacuo for 16 h at 50°C (5.93 g).  

 5 

The dry extract such obtained was dissolved in a mixture of 

17.8 g ethanol and 35.6 g water (dry extract portion 10%). 

This solution was extracted by shaking three times with each 

20 ml heptane, concentrated and dried in vacuo for 16 h at 

50°C: 5.29 g (2.1% with respect to the drug).  10 

 

 Found Ph. Eur. 

Flavonoids 25.95% 22.0-27.0% 

Bilobalide 3.01% 2.6-3.2% 

Ginkgolides A, B and C 3.06% 2.8-3.4% 

Ginkgolic acids < 5 ppm max. 5 ppm 

 

The extract such obtained needs the requirements of the Euro-

pean pharmacopoeia with respect to all contents, in particu-

lar the contents of bilobalide and ginkgolides A, B and C.  15 

 












