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WO 2006/117171 PCT/EP2006/004039 _1 Method for preparing a

Ginkgo extract having a reduced content of 4'-C)-methyl pyridoxine

and/or biflavones The present invention relates to a method for preparing

an extract from Ginkgo biloba 5 having a reduced content of 4'-O-methyl
PYRd8%A7and/or biflavones compared to the original extract, PCT/EP2006/004039
characterized by the following steps of the method (a) preparing a Ginkgo
extract solution in a suitable solvent and (b) applying the solution to an

MaelsosoRsrTBRib aNH @ iing KR Rt RdRRLTom dDE ASBINEEHIU . O -methy!

using a suitable solvent, wherein the biflavones to be 10 removed remain
on the adsorber resin, antfS ¥ A RARTAINRIERIVESE S0 an acidic ion

exchanger and eluting the purified extract from the ion exchanger using a

' . j ' ine to be remaved .. .
B o & TP XN 56, L BT ER Gt biob

haviar i LsidtisPni§ dbedid Sy etrheyrigoxime reaséste piflgypand @mpared to

thénalcalen bareatriethestisrarersetnEdencing Prasssidnyentiandfysther
elates to.extracts from Ginkgo hi having a reduced content of

iloba
(ag'-cgfﬁ%gfﬁgppayr%dgiﬁ%oeeéﬁ% %93%3%&%8#!&}?&%‘&08{8%@ 8fdinal extract,
(biheanptvos ﬁn@m@hﬁl@@qtbiIwh)albedmt;&ubmmbiecbylthmmmhqmﬂﬁéaf@i»&@act from
to the 204psRsentinvgntiemAsWalliasio @&Wéjrﬁ,e'mcfgirqeﬁ\aedeﬁﬂ vones to be
extracts from the leaves of Ginkgo biloba are used as a medlcamen?.

Thé§BRY A FIRMN R R AIROTReAFREW: GNGHRSrent types of dementia

(cRnchsyipgoms Sonieoh as welbarirereh akansheripheral pg it eHIAHEA extract
disw&%r %Sibn'gregg:%ntg g}e uef}‘icac is asigciateg with, are terpene
IactonesS?élnkgoliges RNES AN afy B RS PAER e 425 R0 iGe & oP-methyl
flaveyfitogine todin raaovedarwnains isotharometirghHogeeyandhplionvs,

(dPf GEENBEARE alRP SOMBITHEOMRAREELMANSE obtain a dry extract,

wherein steps (b) and (c) may also be carried out in reverse order.

The present invention further relates to extracts from Ginkgo biloba having a reduced
content of 4'-O-methyl pyridoxine and/or biflavones compared to the original extract,

the extracts from Ginkgo biloba being obtainable by the method according to the

present invention, as well as to their use.

Since decades, extracts from the leaves of Ginkgo biloba are used as a medicament.
They are currently used for the treatment of different types of dementia and
symptoms thereof as well as cerebral and peripheral blood circulation disorders.
Ingredients, the efficacy is associated with, are terpene lactones (ginkgolides A, B,
and C und bilobalide) as well as glycosides of flavones (quercetin, kaempferol and
isorhamnetin). However, the leaves of Ginkgo biloba also contain components, which
do not contribute to the desired efficacy, but which may be responsibie for risks and
side effects. In addition to unpolar plant ingredients, such as ginkgolic acids, those
components are 4-O-methyl pyridoxine and biflavones. in a Ginkgo extract, which is
efficacious and at the same time as safe as possible and as low in side effects as

possible, these compounds should thus not be present to the largest possible extent.
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do not contribute to the desired efficacy, but which may be responsible for
risks and side effects. In addition to unpolar plant ingredients, such as
gwtkgoka aams, those 30 components are 4'-O-methy! pyridoxipe€ @ oo6/004039
biflavones. In a Ginkgo extract, which is efficacious and at the same time
as safe as possible and as low in side-éffects as possible, these
, compaunds should thus not be present to the largest possible extent. WO _
ORI Y B 08 L 30 T S8 bR By RS ags convuisive
SEHAISE SPRTHIGIMEOBBPBISBNIFIF suthuss cinvulsivepseirurés anse referred to as
gitIIRABSRFOUPRESHaTBHE s s CARRPING s glsetafsrrsd R%x%%r%{&kxgﬁ}i%gé‘nnaz and
1al an

The biflavones contained in gink%o exhibit an immunotoxic potent
l

M5/ Gl OCERth A 58I d PRRESR IS Sk bAtaRL I in gk arararedominantly
theredoptinadtya s thectavpesris b asienigikyens, kilhekige ginkggtiiadopitysin.

isoginkgetin and sciadopitysin. 4'-(D-Methyl pyridoxine: OCH3 HO OH

H3C N 10 Biflavones: OR3 R'0 0 HO OH OH O Amentoflavone: R' = R2
4-Opdetny BifleiPe'R' = R3 = H, R2 = OCH3 15 Ginkgetin: R3 = H, R1 =

Rz = OCHS Isoginkgetin: R'=H, R2 = R3&)CH3

HO
= ' OH
NN

H,C™ N

Biflavones:
Amentoflavone: R'=R?’=R%=H
Bilobetin: R'=R3®=H, R? = OCH;
Ginkgetin: R’=H,R'=R?=0CH,
Isoginkgetin: R'=H,R?=R®= OCH,

Sciadopitysin: R'=R?*=R%=0OCH,

Methods for depleting 4'-O-methyl pyridoxine and biflavones as well as the extracts
obtained are already described in EP 1 037 646 B1. Therein, 4'-O-methyl pyridoxine
is retained using an acidic cation exchanger and the biflavones are adsorbed on

activated carbon. Preferably these depletion steps are carried out after step f) of the
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Sciadopitysin: R' = R2 = R3 = OCH3 Methods for depleting 4'-O-methyl
pyridoxine and biflavones as well as the extracts 20 obtained are already
described in EP 1 037 646 B1. Therein, 4'-0-methyl pyridoxine is retained

wetheheyh agigic cation exchanger and the biflavones are adsorbed/@o06/004039
activated carbon. Preferably these depletion steps are carried out after
step f) of the WO 2006/117171 PCT/NF2006/004039 -3 method

mdRJIBIAER 837 648 BLiRage e ter URRIg NG SIS, i

a compound or an insoluble po e
leajbplatipnLoTaife Baveeslam®¥agigtethyl pyridoxine is 5 carried out at a
stage of the method (step f)), wherein relatively high contents of lead
salts and ammonium salts are,gyres?nt such that an increased amount of

IniG dxEranteP s (pSeRIgIGyea MisvalE AEH Aoy 1S THAIRY B¥idoxine is

cacomiplex sequenge of sewearaltivarksippstEp svhtddhurtiativeyehitite contents of lead
sagﬁg%eé'@r_‘ér%@ﬂﬂ}’r%_”%%@daé‘e' eyl pypidoxing %rri eserbed andunt of ion
claimed in combination only. However, depending on the limits to be
exsbasiony astdplRp&AlgYeduture and in view of the requirement of as low
a modification of the extract composition as possible, it may be desirable

to  the bifl or 4-0- 15 methyl pyridoxine pnly. M the
HRHLEIol s FEIR e SEPEG R A O S T B RGP SRy oo

the case of 4'-O-methyl pyridoxine and with one single adsorbent (active

F%@%&@ He @S t&?cﬁl@aé{P(?ﬁ%Jéﬂé S RUEPRSSn AR gﬁ&%%ﬂxgaéréhSescribed

wback thatit 20 typically does not bind in a very selecfive manner and _
andhpifes iy epBMRteatiam@nlY: iSieveyBle deRRIGHIPI @ thihprisdist to be possibly
edRSIRNRA 1A MTEVIdEIR BRHNPC/ IOk B RAHEGUHFEIKERIBIERCISWIPEItication of the

4'-O-meth Ig_}mdoxine and/or biflavones can be i
extract composition as possible, it may be desirable to remove the biflavones or 4'-O-

methyl pyridoxine only.

Moreover, the depletion is merely described with one single ion exchanger (Merck 1)
in the case of 4'-O-methyl pyridoxine and with one single adsorbent (active carbon) in
the case of biflavones. For this purpose, active carbon has the drawback that it

typically does not bind in a very selective manner and cannot be regenerated.

Thus, it is the object underlying the present invention to provide a method for
preparing Ginkgo extracts, wherein 4'-O-methy! pyridoxine and/or biflavones can be
depleted to the largest extent possible compared to the original extract and which
can additionally be carried out in a simple and cost-efficient manner. A further subject

of the present invention are Ginkgo extracts, which are obtainable according to this
method.

This object could be solved by separating the biflavones by adsorber resins and/or

separating 4'-O-methyl pyridoxine via acidic ion exchangers.

in the method according to the present invention, the following method steps are
performed:



30

depleted to the largest extent possible compared to the original extract

and which 25 can additionally be carried out in a simple and cost-efficient
mmaneec/ Afunther subject of the present invention are Ginkgo gx@et®ue/004039
which are obtainable according to this method. This object could be

solved by separating the biflavones by 4dsorber resins and/or 30

(a SERAAHIRG 4 SrRE L auidosinR ia Acidig an exchangers. In the method

|
according to the present invention, owing e 'steps are
aspplofhed: WO 2006/117171 PCTIEP2006/004034 -4 (a) preparing a

(b aipkgarextract seitbendma §H§§Fﬂ@r%@%ﬂén@%%ﬂﬁ@%@)pﬂﬂﬁgarﬁ%{%ect from the

olution to.an adsorher resin and eluting the purified extract from t .
2CSAEThET RSP I S LBRERE WE e NGRS I BRI s 6 FRmoved remain
orvgmoveebremainsis andheadberberteasiroanthmaydie editgbfpmichesivents. such

asrgggg&%pg(p{gm?‘espé\égmcsaég%her%@gggoge so that the resin can be

a e
employed again, and/or (c) applying't Solttion to an acidic ion _
hanger and eluting the purified extract from the ion exchanger using a

(cpitpbimgaveniobereip the é"c@tmmyé%@ﬁﬁmea}@ QBHEPIARYS ified extract

ains on the ion exchanger and may be washed from the ion o
o S IS A0 e S 2RI ORISR Wt <6 Peiflepyridoine
toibe eswbarderatanine empmédra@abhaafgbomiwai%&dwﬁ%@_ﬂé@ttmn the ion
in extra lution tq obtain a dry extract, .15 wherein steps _
ex?%gﬁg ‘l(c%%nn?y é@o%ﬂﬁrj%% %lﬁ i%%f%(\a/%lfls% ﬁ}'é{er(r).c UG sthiathiat the ion

b
SXCHRRORS FRRLRP (YT DAETE) are independently aqueous

and optionally
(d) concentrating and drying the extract solution to obtain a dry extract,

wherein steps (b) and (c) may also be carried out in reverse order. .

Particularly suitable solvents in steps (a), (b) and (c) are independently aqueous
ketones having 3 to 6 carbon atoms (such as acetone, 2-butanon) and alkanols
having 1 to 3 carbon atoms (methanol, ethanol, n-propanol and isopropanol),
preferably aqueous acetone and ethanol, a concentration of 30 fo 60% by weight
being preferred. Preferred adsorber resins in step (b) are resins on the basis of
optionally substituted styrenes/divinylbenzenes such as Diaion HP-20, HP-21 or
Sepabeads SP-207 and SP-850. Particularly preferred adsorber resins are
copolymers on the basis of styrene and divinylbenzene and copolymers on the basis
of brominated styrene and divinylbenzene. Preferred ion exchangers in step (c) are

strongly acidic ion exchangers such as Merck | or Amberiite IR-120.

The original extract used to determine the original value is obtained from the original

solution (Ginkgo extract solution according fo step (a)) by drying to the dry extract.

In step (b) of the method according to the present invention, the amount of the resin
used as well as the polarity or the composition of the solvent used have to be

adjusted such that the desired components of the extract are eluted from the resin to



10

15

20

25

30

ketones having 3 to 6 carbon atoms (such as acetone, 2-butanon) and
alkanols having 1 to 3 carbon atoms (methanol, ethanol, n-propanol and

ISPBraRaneh, 20 preferably agueous acetone and ethanol, a copgg&g%j)% Dodo3o
of 30 to 60% by weight being preferred. Preferred adsorber resins in step

(b) are resins on the basis of optionally Substituted

stégenes/divinylbenzenes,such as Diaion HP-20, HP-21 or Sepabeads
the pangpsh RS Blg s By ficliaM) gsrsre e Rifiaupmes Egimainmn the resin. Thereby,

a copatyroersen Mmméismmﬁymaméag%nwbglmmb aeﬁg@@@lafgﬁﬁbmavones,
- ongthe iS.25.0f brominated styrene and divinylbenzene. Preferred ion
l'eéké%r%ﬁegrgﬁﬂ%gg &) are' E}%Foﬁ%?)'/nacﬁ%%n'régc%% ePOLIRNAS NG Gfract. the
walcArpRIfR MRINZ0SPhe ofifinaiteittriig abecordentirmint thegerigirad to 70 % by
w¥@He is obtained from the original solution (Ginkgo extract solution

according to step (a)) by drying to the dry extract. 30 In step (b) of the

method according to the present invention, the amount of the resin used

Aa@ﬂ@ha!s%@qa@a@imytbetfﬁrgomwﬁitdgﬂ é&ﬂ‘?ﬁ@bﬂﬁﬂbtﬁ%h«?ﬂﬁ?f{?ﬁstep (a) or
des omponents of the extract are eluted from
oS 0 U PRl P RS
bilananah &ty meareasiHe nisosresrasinaihofollmvissinalrercbysalbigher
o CRMGM-ah Walel-dih e R0luesy l%@@ér@r\% b(%ttﬁ{e‘ill‘?&é%tiQﬂo%rﬁrﬁe?ifé%vcﬁi xample,

i.e., the biflavones remain on the resin. Depending on the solubility of

eXAFERITRE R4DG Eoreesass FhasorerresRithy B&rasing Sreftsasds of Ginkgo

ralitpebaf 3@rto 669%1@35]%@#1&%&%&@&@&@&&&&&@ té)ﬁrt]é(?r %Pfesmmple, using
Gg{ [ rding to step (a),or obtained therefrom
Whigggéﬁ)g%téﬁém%gT%)crégﬁ%%r}]vé’%?/[pwgwg%8 fand/or biflavones by

* MEXR8aEs tHecaaeaIResifiesim tiveriolioviffegcmotve thensidiregirk) engle-fold extract

siggle+{9!d RXIERCRARELBRKRASF UL Sgtogds 5”&%@!&8? ro?%éf%%rgﬁ Sytent (so-

examé)le, according to the European Pharmacopoeia; by extracting

SRR FREFRGBXtracts).

The latter extracts can be prepared, for example, by a liquid-liquid distribution
according to EP 360556 B1 or by some steps according fo EP 431535 B1 such as

steps (a) to (c) or by the entire method according to EP 431535 B1 or according to
US 6117431.

The Ginkgo extract solutions according to step (a) can either be obtained directly

from the preparation process of the extract or by dissolving a dry extract or another
extract.

A further subject of the present invention are extracts, in particular dry extracts which
are obtainable by the method of the present invention and which are characterized by
a reduced content of 4'-O-methyl pyridoxine and/or biflavones compared to the
employed original extracts. The contents of 4'-0O-methyl pyridoxine are 20 ppm at the
most in the case of extracts according to the present invention, preferably 10 ppm at

the most, and in particular 5 ppm at the most. The contents of biflavones are 25% of
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biloba using organic solvents or mixtures thereof with water, for example,

using ethanol/water mixtures or acetone/water mixtures or a extracts, the

composition of which differs from the underlying single-fold extract 15 due

@ oneser more additional method steps to a greater or lesser extert(s8ms/004039

called special extracts). The latter extracts can be prepared, for example,

by a liquid-liquid distribution according't%"EP 360556 B1 or by some steps
thacsasihag JaIEP AR IRiBh AUk ast 20 §lensda) 168 ARy 8 Rlifke most. and
: meg]odl acF%prdlnI%to EP 431535 B1 or according to US 6117431. The
m@ﬁ]l@ﬁ(‘f ak é"c?g Iﬁti@ﬁso’taccording to step (a) can either be obtained

directly from the preparation process of the extract or by dissolving a dry
A@&%@ﬁ’ié’E@H@@Er@p’%ﬁﬁtﬁ%ﬁ]£%%98£aﬁa:(’:ﬁ?1!$%>8¥ t@t%.%re Spén'{/' %%@té(;%lh% ra residue

are extracts, in particular dry extracts w are oabtal able by'the m

of gttk@prdsenPnvEnEbh and which are characterized by a reduced

content of 4'-O-methyl pyridoxine and/or biflavones compared to the 30
Trgeemg)l(? eqsozrai (i:ga(lﬁextrac . The contents of 4'-O-methyl pyridoxine are 20 _
PP actHE FroRliNth& s RESSGRA UL ERIBRRY tBEhadipudsttred in the form of
PamaaTHO O Prefesatipiets ppragdethécomtst] satddts particapauleppprcab thbly orally. in
t, Th n iflayone 5% of IO, 2006/11717 .
Org%qf/é%fgrog 1%%4%%%%e oﬁ?é;ngﬁ/ﬁa%ﬁe (ﬁtégxgﬁgiﬁgﬁgex%%%: E}a{? th%hr%%ngaceutccaliy
agseRsr Bl AE YRR tha YRS dABtIR satuRIe 3 isomeivdde Avestairgeliose and

migthesuionearniharmasepeeia tibedhrals GaReralls yeR Sy FedNEd with a
5 o{)[at Ieastt 95% b W(-%ig t. The extracts according to the present
suttable. coa 0 % J?@F

Invention carrbe administered 1 THESo M BPYEWHS S YRGS At eneglycol,
pigragelss(ftishted titblitsh alicajosulesnpoafecatalydtalurin Dindestact according to

thB'BRAEHPRIRIRGHIE G BRI RS LURRIE PARRCENIGANY  the addition of
adjuvants such as stabilizers, fillers and the like. The dosis is such that 1 of 2000 mg,

preferably 50-1000 mg, and particularly preferred 100-500 mg of the extract are
administered per day.

Moreover, subject of the present invention are medicaments, food products or other
preparations which contain these extracts optionally in combination with other
substances such as active ingredients and/or adjuvants. The term “food product” as
used herein particularly refers to dietetic food products, dietary supplement products
as well as medical food and dietary supplements.
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10 acceptable adjuvants, such as lactose, cellulose, silicon dioxide, _
croscarmellose and magnesium stearate and pressed into tablets which
are optionally provided with a suitable coating made of, for example,

hydresymetnydcellulose, polyethyleneglycol, pigments (such agtit@pitnis/oo4039

dioxide, iron oxide) and talcum. The extract according to the present

invention can also be filled into capsulég, optionally under the addition of
E;g,ﬁ?ggants such as stabilizers, fillers and the like. The dosis is such that

1 of 2000 mg, preferably 50-1000 mg, and particularly preferred 100-500 .
OriginplrebidiariareCatinniaidvedFaraale Wigrderasupliestiofaeaccording to
tHereseBkiny BLaftiae medicaments, food products or other 20

preparations which contain these extracts optionally in combination with

other substances such as active ingredients and/or adjuvants. The term
20fhadiprstiact’ arounskls tregeinfgaiticudabijolesiens:te didtatictbod@rediaissach time

7@?%%@8@%{%99%\9@ 'flﬁé%eaédv&“éﬁéﬁ%ﬁiﬁ%’téﬁ)%/%d(%&%% a temperature of
supplements. W o0 2006/! 17171 PCTIICP2006/004039 -'- Examples

abydingi SAndHFSREomparative Example 1 and Examples 1 to 3

according to the present invention 5 200 g dried and ground leaves of

in iloba.were extracted twice . using.each.time 7 times their weight o
C%?k?%?% lj%pxg{%ﬂ?eanﬁl i1 éﬁe‘/’%“(ﬁfwﬁ DR %El%tﬁ?%%?ta%u he original
exacihd filtered. Comparative Example 1 (preparation of a single-fold

extract as the original 10 extract) 25% of the original solution obtained
above were concentrated under reduced pressure and freeze-dried: 14.0

2902809052289 1ReHHRY 1BRIRIaRt £ XU MIETE ateBrEMEAISdhander reduced
pinwentioar{deieeratofibiflan0€5)28.0% based on the dried leaves).

Example 1 according to the invention (removal of biflavones)

25% of the original solution obtained above were applied to a column with 100 m|
Sepabeads SP-850 adsorber resin and eluted with 300 mi 40% by weight ethanol.
The eluate was concentrated under reduced pressure and freeze-dried: 11.5 g
(23.0% based on the dried leaves).

Example 2 according to the invention (removal of 4’-O-methyl pyridoxine)

25% of the original solution obtained above were applied to a column with 20 ml
strongly acidic ion exchanger Amberlite IR-120 and eluted with 60 ml 60% by weight
ethanol. The eluate was concentrated under reduced pressure and freeze-dried: 13.0
g (26.0% based on the dried leaves).

Example 3 according to the invention (removal of biflavones and 4’-O-methyl

pyridoxine)

25% of the original solution obtained above were applied to a first column with 100 m!

Sepabeads SP-850 adsorber resin and eluted with 300 mi 40% by weight ethanol.



10

15

20

25

30

25% of the original solution obtained above were applied to a column with
100 ml Sepabeads SP-850 adsorber resin and eluted with 300 ml 40% by
weight ethanol. The eluate was concentrated under reduced pressure

apd peze-dried: 11.5 g 20 (23.0% based on the dried leaves) ExaRI€ 004030
2 according to the invention (removal of 4'-O-methyl pyridoxine) 25% of

the original solution obtained above wefe-applied to a column with 20 ml

25 strongly acidic.ion exchanger Amperlite IR- and. eluted with 60 m|
T Bt b UG Ed LT ST RS kel Sxchanger
Arprestigrel Brifleane-grieig:d 3vh g1(6. 0% HRa%edenweiobitictifleavesyhe resulting

soRtRIARIRS assesdingiethedayentionaesnoval,af Biiaveaesaithd: 10.1 g (20.2%

4'-O-methyl 30 pyridoxine) 25% of the original solution obtained above
b3 R e P R RS UM with 100 ml Sepabeads SP-850 adsorber

resin and eluted with 300 ml 40% by weight ethanol. WO 2006/117171
PCT/EP2006/004030. -8 The eluate was ied second ¢ ég nwith ..
O TR e o B e A B Rt 50 S Bt i T i to
thenigess bl /iesgiiethanol. The resulting solution was concentrated under
reduced pressure and freeze-dried: 10.1 g (20.2% based on the dried
Ieaves%.85 Ori(%inal solution for Comparative Example 2 and Examples 4 to

2@ RIS Y PR RIS B e S drRtied RiRRE YN each time
sesmkobi dbaimveetgbxiraniedriadecii sihg ealoh dienet A/ASéwen)tinesdheierature of

Ight¢ t I/ r.60/40. (w/w temperature of
e TR M R M e B a5 o)
digediwiteanaier iateestabBltuandgsiriedireaboraiun B 194108 precipitate
fofePIRsERMR ved by filtration.

Comparative Example 2 (preparation of a special extract as the original extract)

25% of the original solution obtained above were concentrated under reduced
pressure and freeze-dried: 9.4 g (18.8% based on the dried leaves).

Example 4 according to the present invention (removal of biflavones)

25% of the original solution obtained above were applied to a column with 50 ml
Sepabeads SP-207 adsorber resin and eluted with 150 ml 40% by weight ethanol.
The eluate was concenirated under reduced pressure and freeze-dried: 9.4 g (18.8%
based on the dried leaves).

Example 5 according to the present invention (removal of 4’-O-methyl

pyridoxine)

25% of the original solution obtained above were applied to a column with 20 mi
strongly acidic ion exchanger Amberiite IR-120 and eluted with 100 ml 40 % by
weight ethanol. The eluate was concentrated under reduced pressure and freeze-
dried: 8.7 g (17.4% based on the dried leaves).



w

formed was removed by filtration. 15 Comparative Example 2 (preparation

of a special extract as the origihal extract) 25% of the original solution

obtained above were concentrated under reduced pressure and

freezevdried::9.4 g (18.8% based on the dried leaves). 20 Exagy#:#006/004039

according to the present invention (removal of biflavones) 25% of the

original solution obtained above were’“é’]pplied to a column with 50 ml

Sepabeads SP-207 adsorber resin and eluted with 150 ml 40% by weight

ethanol. The eluate was concentrated under reduced pressure and
Exnpe G Anq18.496 presssddrsreiHicaribe feaves o ENmpte®s and 4'-0-
medlgorsyngitihe)present invention (removal of 4'-O-methyl pyridoxine) 30

25% of the original solution obtained above were applied to a column with

20 ml strongly acidic ion exchanger Amberlite IR-120 and eluted with 100
25%nIcd 3w pNjoiReigialwinariaihecchlateavasrecappiitratedauiideconsieeditn 50 m

SepEBEside apdiieezgsshied: 8 : on the dried.Jeaves). WO
° 000/117171 PC,T/Eszo%%/%csﬁgéégg-é @gﬁ%ﬁg%iﬁoﬁifg %o e“S?Qiy‘e‘n?mam

2
The GG AR AT OB AR FIUND WHBLR( BYridsnal) ciBodat gxshanger
N oabeatls 5207 athobet 1S and Sted v e ) I pesulting
- or rrreS| and eluted wit m 00‘ y wWelg t
Soigﬁﬂapﬁ& %O%CFL%Q a%t? un§’ £ uce r%s(fBBEFUWV\;{ﬁ?Eﬁ—P{ﬂ%%I’O%&W (16.60/0

anol. The eluate was a p|er 0 a’seto
basgqdeithe sk@salegeesimberlite IR-120 and eluted with 200 ml 40% by
- weight ethanol. The resulting solution was concentrated under reduced

Théarrgsﬁjre and freeze-dried: 8.3 %(16.6% 10 based on the dried leaves).
A AHR0BNEERIEN 1 A ol ife 4-SMRANY| ByFidexine cetants opththe resulting

extrestsdtion be taken from the following table. It is to be seen that the sum of the
biffavones in Examples 1, 3, 4 and 6 according to the present invention is
significantly lower than in the corresponding Comparative Examples 1 and 2,
respectively. Analogously, the contents of 4'-O-methyl pyridoxine are significantly
reduced in Examples 2, 3, 5 and 6 according to the present invention compared to
the corresponding Comparative Examples 1 and 2, respectively.

Table 1: Composition of the extracts according to the above examples

Extract according to

[ppm]

Comparative Example 1

Example according to the 1 2 3

invention

4’-O-Methyl pyridoxine [ppm] 23 40 2 &

Amentoflavone [ppm] 72 112 82 107

Bilobetin {ppm] 780 530 1031 593

Ginkgetin [ppm] 2303 91 2792 143
| Isoginkgetin [ppm] 2877 139 3418 208

Sciadopitysin [ppm] 4524 2 5400 6

Total amount of biflavones| 10556 874 12733 1057




extracts can be taken from the following table. It is to be seen that the sum
of the biflavones in Examples 1, 3, 4 and 6 according to the present
invention is 15 significantly lower than in the corresponding Comparative
Ewl&%}?@ﬂd_ 2,_ respectively. Ana_llogously, the contents of 4I1;9T_/[E§ gl(}gm 4039
pyridoxine are significantly reduced in Examples 2, 3, 5 and 6 according
to the present invention compared to thepcorresponding Comparative
Examples 1 and 2, respectively. ?0 Table 1: Composition of the extracts
according to the above examples rExtract according to Comparative
Example 1 Example according to the 1 1 2 3 invention 4'-O-Methyl
Tgwigqxlggmpmleaﬁ 40 2 6 Amentoflavone [ppm] 72 112 92 107 Bilobetin
pm] 780 5301031 593 Ginkgetin [ppm] 2303 91 2792 143 Isoginkgetin

%L)EﬁﬁFQ@Y?Cfggjﬁlﬁl@ 208 Sciadppitysin [ppm] 4524 1 25400 6 Total
anmamhpardiiiavongnfifco6 87412733 1051 T WO 2006/117171
P -10- | (continued): Extract according t
Cmma&mdmg to’the44 56 inverﬁioﬁ 6
invention
4'-O-Methyl pyridoxine [ppm] 29 29 <1 <1
Amentoflavone [ppm] 7 < 0.1 6 approx. 2
Bilobetin [ppm] 20 approx. 16 approx. 1
| 01
Ginkgetin [ppm] 17 approx. 14 approx.
0.2 0.7
| Isoginkgetin [ppm] 23 approx.. 16 approx.
0.3 0.6
Sciadopitysin [ppm] 22 approx. 16 approx.
0.4 0.6
Total amount of biflavones| - 89 approx. 1 68 approx. 5
[Ppm]
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4'-0-Methyl pyridoxine [ppm] 2929 e 1'cR Amentoflavone_ [ppm] 7c0.1

6 approx. 2 Bilobetin [ppm] 20 approx. 15 approx. 1 0.1 Ginkgetin [ppm]

17 approx. 14 approx. 0.2 0.7 Isoginkgetin [ppm] 23 approx.. 16 apProX. | ovp wise

0.3 0.6 Sciadopitysin [ppm] 22 approx. 16 approx. 0.4 0.6 Total amount

of biflavones 89 approx. 1 68 approx. 5;krox 51 [ppm] LI__OYD WI_SE -11

'‘Claims 1 Method for preparing an extract from Ginkgo biloba having a

reduced content of 5 4'-O-methyl pyridoxine and biflavones compared to
cihesariginal extract, characterized by the following method steps: (@)

preparing a Ginkgo extract solution in a solvent,_ and (b) applying the

solution to an adsorber resin and eluting the purified extract 10 from the

1adstbiroe 3N preipgriv §AMaNtrMMersin @ﬁ@@aﬂm ﬂg\}?r?g[ rae%g\ﬂ%gd content of
remain.on t efadsor er.resin, and (ga applying the solutionto an acidic
ion ei@i?ﬁge’( aRY QetRG tﬁ’é‘?)urifig laygnget Fempdretoricexbisangiginal extract,

usirgarsoleanedvilyeireirdhewih@mastiny steps:

(a) preparing a Ginkgo extract solution in a solvent,

and

(b) applying the solution to an adsorber resin and eluting the purified extract
from the adsorber resin using a solvent, wherein the biflavones to be
removed remain on the adsorber resin,

and

(c) applying the solution to an acidic ion exchanger and eluting the purified
extract from the ion exchanger using a solvent, wherein the 4'-O-methyl
pyridoxine to be removed remains on the ion exchanger,

wherein steps (b) and (c) can also be carried out in reverse order

and

(d) concentrating and drying the extract solution to the dry extract,

wherein the content of 4'-0O-methyl pyridoxine in the dry extract is 20 ppm at the

most, and

wherein the content of biflavones in the dry extract is 25% of the original value

of the original extract at the most.

2. Method according to claim 1, wherein the solvent in steps (a), (b) and (c) is

independently selected from an aqueous alkanol having 1 to 3 carbon atoms

and an aqueous ketone having 3 to 6 carbon atoms.

3. Method according to claim 2, wherein the alkanol is methanol, ethanol, n-

propanol or isopropanol and the ketone is acetone.

4. Method according to claim 2 or 3, wherein the water content is in a range from

30 to 70% by weight.
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15 pyridoxine to be removed remains on the ion exchanger, wherein

steps (b) and (c) can also be carried out in reverse order and (d) _
concentrating and drying the extract solution to the dry extract, whergip,yp WISE
the content of 4'-O-methyl pyridoxine in the dry extract is 20 ppm at the

20 most, and wherein the content of biflavones in the dry extract is 25% of

the original value of the original extract4t the most. 2. Method according

avin

5.10 Oladihdo WRSSRIM NG SAIVEM NS IERS)» (B) 2 n}(olj/h(g?egnlﬁ% alen GRNtent of the

independently selected from an aqueous alkanol

atofifVEld bRt DU REBAD dvingL@ o slifation. atoms. 3. Method
according to claim 2, wherein the alkanol is methanol, ethanol, n- propanol

ori opanol and the ketone is acetone. 30 4. Method according to claim
52 ob B ML ASFOTAGY

acco
erein

PR RBRIE R fors0eis Tos@sgateighesin is a

LL OYPPWIBECRIDS biveshuicsgeenrdingstaianyipar ehelaims 2 to 4,
wherein the water content of the solvent in steps (a), (b) and (c) is _equal
or different. 6. Method according to any one of claims 1 to 5, wherein the

7 add¥RIBPIAGRALING teopoyyaner oh denmdisobsyreneiarnte adso;}ber resin is a
iVi ' ims,1 to 5, wherein
divieypenaensn (hdMeiBRAASTORIRG LY @Fg{%ea?‘{oc !Jé}vmyt S0280%ne and

the adsorber resin is a copolymer on the

asis of bromina

divinylbenzene. 10 8. Method according to any one of claims 1 to 5,
8. whitethdtieaiooreikainangetyisae séonahnhacidis ©NESRANIEL: ion exchanger is a

10.

11.

12.

13.

14,

strongly acidic ion exchanger.

Extract from Ginkgo biloba having a reduced content of 4'-O-methyl pyridoxine
and biflavones compared to the original extract, which is obtainable
according to the method according to any one of claims 1 to 8, wherein the
content of 4'-O-methyl pyridoxine in the dry extract is 20 ppm at the most, and
wherein the content of biflavones in the dry extract is 25% of the original value
of the original extract at the most.

Extract according to claim 9, wherein the content of 4'-O-methyl pyridoxine is 10

ppm at the most.

Extract according to claim 9, wherein the content of 4'-0O-methy! pyridoxine is 5

ppm at the most.

Extract according to any one of claims 9 to 11, wherein the content of biflavones

is 11% of the original value of the original extract at the most.

Extract according to any one of claims 9 to 11, wherein the content of biflavones

is 6% of the original value of the original extract at the most.

Use of the extract according to any one of claims 9 to 13 for the preparation of a

medicament, food product or other preparation for the treatment of dementia



15.

9. Extract from Ginkgo biloba having a reduced content of 4'-O-methyl
pyridoxine and biflavones compared to the original extract, which is

obtainable 15 according to the method according to any one of claimsibyp wisg
to 8, wherein the content of 4'-O-methyl pyridoxine in the dry extract is 20

ppm at the most, and wherein the content of biflavones in the dry extract

Is 25% of the original value of the o‘ri&ﬁwal extract at the most. 20 10.

E t ing t i 9 ei ntent,of 4'-O-methyl pyridoxine,
is%?(?ppmﬁrﬁgm%ﬁ?éﬁ, Extézéc)ft alac%%(:i)dciﬁg tgoﬂt(:ﬁlaiPne g?r\‘/vrgﬁre%}%\éé circulation
cofHEBF4'-0-methyl pyridoxine is 5 ppm at the most. 25 12. Extract
according to any one of claims 9 to 11, wherein the content of biflavones

IS l37‘10/ of the ori irﬁal value of the original extract at the most. 13. Extract
accgrdﬁwagn}%netm§598 PEINSIRS 8RS RrpRERURTICBFIaRIERERY Bifl/GRBtent of a
306G g% ekthecbaginadivalte aftheerigicaliextag agthe most. 14. Use of

the extract according to any one of claims 9 to 13 for the preparation of a
medicament, food product or other preparation for the treatment of

dementia LLOYD WISE 13 and symptoms thereof and/or cerebral and
peripheral blood circulation disorders. 15. Medicament, food product or

other preparation characterized by a content of a 5 Gingko extract

according to any one of claims 9 to 13,



