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WO 2007/017037PCT/EP2006/006852 GRAPE SEEDS EXTRACTS
OBTAINABLE BY FRACTIONING ON A RESIN The present

invention relates to an extract of grape seeds obtainable by fractioning on
XRENANGTS the process for its preparation.  The procea1RRE06/006852

Background The total extract obtained from workup of grape seeds

contains a 10 number of metaholites, particularly catechin and,epicatechi
onorhiePEAIL HSRHLAS EAIE GERUAr Shd o aerds Coriable by
fRIQSYAMBAIRAS). r_SiW N @SPYPESS ARKHIGE PRIBsHIBoWeight tannins.

EP 275224 discloses a process for the preparation of phospholipid

complékes povess vifithe fawonioids p1ovVid005¢36988 distiorediom grape

proa:éess,f r the extraction of Vitis vinifera seeds consistlﬂﬂ%in the

(R SREHRP KRR hdns SBLRS THIH It ER) SHEF RS fEPRAG BT The
%%%ST(?M&P&HIE‘HC‘T&S&@% BRI AICIRIEE A AR LRUEN Mion and are

monomeric polyphenols. EP 348781 discloses fractions enriched in
nedaypnided aigoosarstRBoftaid e by lexicattidip aftMitia nliyifera sekdgrofitetive
ethers or esters or mixtures of esters with aromatic hydrocarbons and/or

HipmipareRsEpdgusEREIHcaSes the use of phospholipid complexes of

extracts e%fh\éigfogﬁﬁgf@afgﬁ 8 Jiegtment and the prevention of
atherosclerosis. " The knowrT processes have some drawbacks, such as the

use of Txictablokemis ool imedd frbapewifickplants qrrapmpleads contains a
re{l?x(x:ggru r((a)?. metabolites, particularly catechin and epicatechin monomers,
related proanthocyanidole oligomers and polymers (procyanindins), as well as
polymers and high molecular weight tannins.

EP 275224 discloses a process for the preparation of phospholipid
complexes of Vitis vinifera flavonoids.

WO 2005/36988 discloses a process for the extraction of Vitis vinifera
seeds consisting in the separation of the skin from the seeds immediately after
the workup of the extract. The resulting extracts are characterized by a low
content in monomeric polyphenols.

EP 348781 discloses fractions enriched in procyanidol oligomers
obtained by extraction of Vitis vinifera seeds with ethers or esters or mixtures
of esters with aromatic hydrocarbons and/or by filtration.

EP 1035859 discloses the use of phospholipid complexes of extracts of
Vitis vinifera for the treatment and the prevention of atherosclerosis.

The known processes have some drawbacks, such as the use of toxic

solvents or the need of specific plants or complex procedures.
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WO 2007/017037PCT/EP2006/006852 2  There is therefore the need
of a convenient process, which is industrially carried out in a easy way
and provides extracts whose contents in active components may be

Q@HO¥ill. Disclosure of the invention 5The process of Bfe{RYENEEH852
is flexible as it allows to separate a nurber of fractions that differ in the
molecular weights (MW) of the catechin and epicatechin derivatives
thereinld@aeaitfedtirenefprsceds thegedy afiowsapnyiepignt boteestschivhich is
industia Peninz SHched exiacts with ayreducad content iy hose contents in
proanthoc antgore &lgomers i po’(ymerg (%rocyanlndlns?, anafo
estrasteombAiameaticalls aapesed aebayagteristics, i.e. having high
contents in oligomers and procyanindins and reduced contents in
mononkbissigatecioif thedi rpoHisshin), as well as extracts having any

desired.contents in mQnomers and procyapjndins. Such flexibility also
concer%getﬁéoﬁ(ﬁﬁigrﬁ]i eomﬁaﬁ’ﬁﬂ%s?é%‘i’fg Pt M S AR SRP BERLR 7 fiap ber

Brodusts with @ AraidRlesminRd maremer crnlert (MW9LRRIECUR chin and

polymers and tannins contained in the total extract are removed from the
dprirtachactideriviat thesfithienarkupstepreby [@rialpodtisatitiresbyatdtows to
which can be optionally optimized by subsequent treatment with

BERAATS) BB s ASTSR A09PRYICatRAiita pRaI SLAticaRGH wiily @ reduced
A O SO b S e SR dnfidTng), and

weights Twishintiantiar cifisr o posdiecharicestiptiggSsestariig high contents
preparation of products derived form grape seeds in the following '
fonelgfness redupsecymnimdins and isAusegrapateatsiinaneraaetufcatechin

WE QU O5eehal P Hs UMk AR LRCHRARIE Ny IS ANTRIEAR HiSeShers

and procyanindins.

Such flexibility also concerns the possibility of mixing these different
fractions to obtain final products with a pre-determined monomer content.

High molecular polymers and tannins contained in the total extract are’
removed from the desired fractions in the first workup steps by partial
purification in water, which can be optionally optimized by subsequent
treatment with polyvinylpolypyrrolidone (PVPP).

The partial purification in water removes only part of the tannins (more
than 50% w/w), but only PVPP purification reduces the tannins content to less
than 5% of the final extract weight.

This invention differs from the prior art processes for the preparation of
products derived form grape seeds in the following fundamental features:

i.  The extraction of grape seeds is carried out without need of pH

control, as neither basic nor acidic chemicals are used.

ii. The extraction and the whole productive process can be carried out

using only water and ethanol as solvents.
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ii. The extraction and the whole productive process can be carried out
using only water and ethanol as solvents. WO
2007/017037PCT/EP2006/006852 3 iii. The process is flexible as it allows

B AHREZKill the final extract contents in monomers and ofGSHEA6/006852
iv. High molecular weight polymers andl tannins are removed. As a whole,

the process of the invention involves four main steps: 5a) Extraction of

grape dbedEhgitracsstintlastblecatiiall oy r He bRt Bl extract
tannins; ¢) Optional remaval of water-saluble tannins; d) Separation of the
products Wﬁﬂ%gﬁfle%elﬁlt WW%IﬁFg%SH‘Ec ?(l)%ﬁg%gﬁsraphic purification on a

columgy(thissERmeslR @lser ReclEnapiBEn s ARRCibhamanSabutioved.
resulting from step b, without the need to carry out also step c).  Step

(a) is eifeatediole cthraptioress gfdbe bueardigitinceloerefonn maig3teps:
alcohol, or mixtures or gaueous solutions thereof solvents as long as
vter B GRLTR EECER 558 (V65 MABYE T AL RRAT
solutioyis wefesrad- JOWhepxifaqtipntempgiature can range from 0C to
the boiling solvent temperature, and is preferaﬁly 70C.  Step (b), which

allowsdp redmvenwhterrioseludflewpartmulbltythighimaplecular weight
tannins, from the extract, is effected cooling the extract from step_(a) and

filte_rinéi rc@rﬂ?ﬁﬁﬂﬂf@ oﬁfihetl?ﬁsomﬂl‘é‘é?téos_\%‘ﬁ}tg)?’é'féﬁrﬁﬁ_im%\él tepthrough

e o BRI IR A AN B o

polyvinylpobspyiedlidonditeMiRPyn any solution resulting from step b, without
the need to carry out also step ¢).

Step (a) is effected by extraction of grape seeds with acetone or a C;-Cs
alcohol, or mixtures or aqueous solutions thereof solvents as long as water content
does not exceed 90% (v/v). A 40% v/v water-ethanol solution is preferred.

The extraction temperature can range from 0°C to the boiling solvent
temperature, and is preferably 70°C.

Step (b), which allows to remove water-insolubles, particularly high
molecular weight tannins, from the extract, is effected cooling the extract
from step (a) and filtering or centrifuging off the insolubles.

Step (c¢) is an optional step, which can be carried out to remove any
tannins still present in the extract from step (b). These metabolites can be
removed by using polyvinylpolypyrrolidone (PVPP).

Preferably, the process of the invention comprises also step (¢).

Step (d) allows to fractionate the extract removing most useless
secondary metabolites (sugars and the like), while keeping procyanindins.
This step consists in a chromatographic separation through adsorption on a
polymeric resin. Examples of suitable resins for this purpose are styrene-DVB

resins such as AmberliteHP20® or Rohm and Haas XAD1180%, or acrylic
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Preferably, the process of the invention comprises also step (c). Step (d)
allows to fractionate the extract removing most useless 25 secondary
metabolites (sugars and the like), while keeping procyanindins. This step
P 2E0HT% chromatographic separation through adsorptionP6/8P2006/006852
polymeric resin. Examples of suitable résins for this purpose are
styrene-DVB resins such as AmberliteHP20 or Rohm and Haas
XADS 580 aoRatuylisn Ve 29 0@ 7THPR CT/EP2006/006852 4 resins
Rohm P(). The total fixtract obtained from

such nd Haas XAD7
grapeajg‘gdgoi’@%c?ffé@rﬁ?a?gmae FBsRIAR T RAAY HoRPBEFTTYES, to a dry
Myyd,@équ,{%%{g HOm oy 18%h e Igitio pt @ﬁqﬁ@ EIOPGIAM EEPRIIOE to stand

from 1C to preferably at 4C, without stirring, 5for a time ranging from
athotemp @4 thoersingiate fabily 18hon 25°C, Phefeesbliing $eSpenisioruisstirring,
Eentrifuged at 4C until removin%;he residual precipitate from the aqueous

I

BTLﬁiHH?eI'I_;@SI’é‘& ga%é&o% iof @éﬁﬁc@?ﬁfﬁfé@lhﬁ LrBeass evaporator
and Wa{t%& Ifr(%?{%\%ﬂm#o &Bg?éﬁﬁo%ryiée;};%}f?(g%ggg@gaﬁr%@(%"/&&‘ﬁfg%’m‘%’\‘/"{ng the

preferab In'some cases, ution can be el

weatdial ool pititatefoaceteneqintead sludiv. auHe @sar! i 86peREFRIbN is
the desired finished product: for instance, when a product with high

EBRRSAITATEIER MAGHINTHRPSLRRR GiRbatstis adied tarpbigieaudry residue
P B 30 S R WA G bt e,

etone solutions are use erefore, wﬁen |8,\N

Yartinns afe be batermpyrs-HBHbEdinghRiRddstolie SAltdINIPJRBAaqueous.

onto the column should have a dry residue ranging from 5% to 50% wi/w,

adiyediepsnds ateollot (5103l ditubbis) predettnéaroinstancangidgiramproduct
5%,tq 3Q% Vv/v, preferably 10% v/v. The thereby. prepared solution is

S S S R v R LA BT S gy an aqucous
AhaEihat 1he rrireiamasheewith aeaiplsalchldC -3 algphiiSalcohol  or
preferably ethanol) or water-acetone solution to remove undesired

seonassinetsbluliions Bhe widdent should have a water content ranging

from 100% tq 70% v/v, preferably 90% v/v. The washing solution exiting
from thqé ﬁ?ﬂ’fﬁ’is El@é?'dg’c? eagﬁ‘fe AEHOSISE IR P itRoved from the

Walg eeha! SaLUeNutoh 103 HBoHNS) crsediaply WtLeNRNRL YR Aresidue
water content ranging from 50% to 5% v/v, preferably 30% v/v. The

adoghng stiotiors Yanoilhally/ be aspleeddasitimaalcohol (C1-C3 alcohols) or
acetone content ranging from 5% to 30% v/v, preferably 10% v/v. The thereby
prepared solution is adsorbed on the resin, while the unretained solution is
removed.

After that, the resin is washed with a water-alcohol (C,-C; alcohols,
preferably ethanol) or water-acetone solution to remove undesired secondary
metabolites. The solvent should have a water content ranging from 100% to
70% v/v, preferably 90% v/v. The washing solution exiting from the column is
discarded.

The product is eluted with a water-alcohol solution (C1-C3 alcohols),

preferably with ethanol, with a water content ranging from 50% to 5% v/v,

preferably 30% v/v. The alcohol solution can optionally be replaced with a
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WO 20071017037PCITP2006/006852 5 water-acetone solution with a

water content ranging from 50% to 0% v/v, preferably 30% v/v. The

invention is described in greater detail in the following examples. Example
WORATSH of grape seeds with a water-alcohol solution CEEBBH2006/4¢5852
this step, the total extract used as the Starting material for the subsequent
column chromatography separation, is prepared. 1000 g of grape
setge-acctoneerelbinh Wilitersvoftethanote@i0vangin mtfrom 60 %ohtauG%a v/v,

a jacketed ic percolator. After 4 hours the percolate is 10 recovered
géﬁ%ﬁﬁ&éﬁ% Pﬁk{es again under the same conditions, but using 1 liter of
solventripr Garth BHASIRRCIPHINAN ARRIGXd BHIPES %é%lBWﬁP%a%?aHﬁes.
combined percolates are hot filtered with suction and concentrated by

rotary &sapagstod at 60C under reduced pressure. This extract has a total
dry residue of 228 g, the yield on the starting materie}l being 22.8% wi/w.
X 301 ¢ DA OAS y C K -‘ £ '

supen h °o ‘  residue. E: -I2 tr ionof rape
seeds%ﬁtﬁ}g{%vatgéa%%r@%oluﬁr% c(tsEtggQg) ﬁ]s trtnse sfe%,tm% to 3? eri?rlacftor the
wiiiebqambedlaath ahtbmatagiaghyalesaadieier thprepghaaguent column

chromatography separation, is prepared. 1000 g of grape seeds are
coveredIWRE106 Eraps sredeasacaneredwativds fisers ndathimaljféR&tadv) at

%t@‘% ?ﬁrrczp Iﬁc%?l%so Er;naaeigﬁlé{eégd {aet?é: tg)é({?:;%é"g r?%\ggég%rg#ﬁé%ﬁ%golate is

hours the percolate is fecovered an

9800 CRACHINEx REE1EING fifes of SHIVENIPERACIS QAL But using 1

obtain approx. 8 liters of total percolate. The combined percolates are hot
fiitereaf wetty encfioncash eshestivatde opramapprapdiditeratdictahpercolate.

‘Oﬁﬁ%hcgeog}ﬁ?rfﬁs nf;‘?g{gggtggf%‘étz ?ﬁ’ea)fgoﬁt%'f B e O P et tisiad by

rotary evaporator at 60°C under reduced pressure. This extract has a total dry

O e Yt UL S

residue of 228 g, the yield on the starting material being 22.8% w/w. The
percolate is concentrated to obtain 2.28 kg of a totally aqueous supension with
10% w/w dry residue.

Example 2

Extraction of grape seeds with a water-acetone solution (step a)

In this step, the total extract which can be used as the starting material
for the subsequent column chromatography separation, is prepared.

1000 g of grape seeds are covered with 1.5 liters of acetone 40% v/v at
70°C for 4 hours in a jacketed static percolator or in a jacketed reactor
equipped with stirrer. After 4 hours the percolate is recovered and extracted 7
times again under the same conditions, but using 1 liter of solvent for each
extraction, to obtain approx. 8 liters of total percolate. The combined
percolates are hot filtered with suction and concentrated by rotary evaporator
at 60°C under reduced pressure. This extract has a total dry residue of 235.6 g,

the yield on the starting material being 23.56% w/w.
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WO 2007/017037PCT/EP2006/006852 6  The percolate is
concentrated to obtain 2.35 kg of a totally aqueous suspension with a dry

residue of 10% w/w. Exa ificati '
¥VO idue of 10% mple 3 Purification of the extrlgé::tﬁ %95%('}%96852
r € dqueous

oM grape seeds (step b): removal 5gf water-insolubles
suspension resulting from the water-alcohol extraction of step (a)

(Example 1) is cooled at 4C and left to stand,for 16 _hours, then the still

cold a HS&E%‘B@b"eﬁ%i&ﬂ%%@i’iﬁ’iﬁS&géﬁ aaPs%boZg?f%rﬁﬁ) Hifdialy squeous
%@%ﬁf\gig{%cwgéggig@qg%w clear aqueous solution. The

residue, 10rich in high molecular products, is discarded. = The resulting

clear kaopleds a dry residue equivalent to 168 g of partially purified
extract ha\f/‘ing.catechin HPLC content of 3.75%, and epicatechin HPLC
% O PR A YAl 3 B R 3 B G &) .y e

contenl i 81208 QR SAGARY ORAINER S EE3RENIASL H G P B AN moval
c?§62ao/t°e¥\-’{\x’1vs' o'[ugelé/geight yield on the's'tart_ing material is 16.8%. 15 wiw.

_ aphic column purification procedures described
hereinpgploug (¢ sliferespicrgieadteas eqh fBenaphbied e thiselutiertuRotion of

sake of brevity, only Example 5 (making use of procedure 1) will be

sepotead Byamp) of diarepmdest airddCoundidatiors gitamd Serutibrhourshthen the

other methods 20d ibed sub tly will b ied to th .
B R AR e bidss mBLEAi8h ST S bimimges t
SR HERR: SREEH (BIRRL REsTANO YA nP Al eralnagliddlas b R EisSresidue,

suspension resulting from the water-acetone extraction of' 25 step (a)
(iShaim iR o lesoled protlbctadikediseadgd for 16 hours, then the still

Id ion is centrifuged at 3000 20 minytes t
separat B HLEIE GIER rEQNH R e TR AP S9HSoER URRIAGE, RSt & of

Fasitey G iRdioR molecuanpigdegtecislistpided content of 3.75%, and

epicatechin HPLC content of 2.87%, and monomers total content (catechin +

epicatechin) of 6.62% w/w. The weight yield on the starting material is 16.8%
w/w.

All the chromatographic column purification procedures described
hereinbelow (4 different procedures) can be applied to this solution. For sake
of brevity, only Example 5 (making use of procedure 1) will be reported by
way of example of direct purification of this solution. All the other methods
described subsequently will be applied to the PVPP-treated solution.

Example 4

Purification of the extract obtained from grape seeds (step b): removal

of water-insolubles

The aqueous suspension resulting from the water-acetone extraction of
step (a) (Example 2) is cooled at 4°C and left to stand for 16 hours, then the
still cold aqueous suspension is centrifuged at 3000 g for 20 minutes to
separate the precipitated residue from the clear aqueous solution. The residue,

rich in high molecular products, is discarded.



10

15

20

25

WO 2007/017037PCT/LP2006/006852 7  The resulting clear solution

~has a dry residue of 173 g of partially purified extract having catechin

HPLC content of 4.21%, epicatechin HPLC content of 2.70% and HPLC
MO8 &t 4tal content (catechin + epicatechin) of 6.91% wRiTR&106/006852
weight yield on the starting material of this extract is 517.3% wiw. Al

the chromatographic purification procedures described hereinbelow (4

differehbpréeutiies) daathacippnadhsstis &y rsidworafald drpreligartially
m making f r will ed by way of
R R e i IPE Sl S A A weerc
L6nleserirerl rolzsafUen Y. Bilkon apelisddathe M¥MPiRatednseleedatechin)
Example 5 Purification of the extract obtained from grapel(step 4.1 The
ele &rHdaeviw sdibdow tighhyigldrpresitustarting maprasheef ¢his ehéract is
ig%g} tYfYﬁfartial purification process described in step (b) (Example 3), is
centrated to a dry residue of 10% w/w. This clear solution of partially
DUF'f'eQﬁWQQHMWMQ‘EﬂQUg\HﬁY&%ﬁt 4R HRLCRRBIA Oh SrdBBelow
epicatechin HPLC content of 2.87% and HPLC monomers total content
(atetfvirent quivatduhas) ahb. B2%8pphie 0T bissagobdiumsdlotionks of brevity,
warmed to room temperature, then loaded ontp a chromatographic

BRIt EBR N g BebH & BERBhMTREAUEES X ABHHRS FeBeHed by way of
&Qggfgmﬂ%? Vi vaisty- G ages SqiioadR.adsered teftgﬁéeémewfaﬂsmods

retained solution exiting from the column is discarded. The resin Is
haoritashacbvetiubnbliterdob svapeli ge nottin PY PP thisssollifioluasrits 25

The clear aqueous solution having a dry residue of 168 g, obtained at
the end of the partial purification process described in step (b) (Example 3), is
concentrated to a dry residue of 10% w/w. This clear solution of partially
purified extract has a dry residue having catechin HPLC content of 3.75%,
epicatechin HPLC content of 2.87% and HPLC monomers total content
(catechin + epicatechin) of 6.62% w/w.

This aqueous solution is warmed to room temperature, then loaded onto
a chromatographic column containing 3300 ml of Rohm and Haas XAD7THP®
resin conditioned with water. The water solution is adsorbed to the resin,
while the unretained solution exiting from the column is discarded. The resin
is then washed with 6.6 liters of water, removing also this solution as its
monomer content is negligible and the procyanindins content is low. These
discarded aqueous solutions (product 1) have a total dry residue of 69 g
(weight yield on the starting material: 6.9% w/w.), catechin HPLC content of

0.09%, epicatechin HPLC content of 0.10%, the total monomers content
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(catechin + epicatechin) being 0.19% w/w.  The column is eluted with 9
liters of 90% v/v aqueous ethanol. The resulting eluate is recovered and
dried at 60C under reduced pressure, to yield 98 grams of dry product
m?oz(%w ]ff%orresponding to a yield on the 5 starting materiﬁé@@g?gefdo%sm
w/w. This product has a catechin HPLC content of 6.25%, epicatechin
HPLC content of 4.77% and HPLC total monomers content (catechin +

et sRiciceb i) DR E QaMpfe ¥ Burification of the extract obtained
from ag,seas; Oﬁegﬂ{&é @E%P 9 Qiters’ BP 61594 @W%%@%é&&“gﬂ&nol. The
having a dry residue of 173 g, obtained by a water-acetone extraction
fetaptiagExRel el )réekowast bynid edpizidial tpG (fiCatioid @S dsekdegriss siep, to
(b) (Example 4), is concentrated to a dry residue of 10% w/w. 15After that,

e b Qe stamsoRfichisnsRsivght (or asbiet téinsreRRORIEME 8de o it @n the

g{nr%mato r%ﬁgilcocto&l ghE or}t\%ir:}r}g 339(9d1rpclt fa%oap 0 n?lilr_ll%:i‘?LC content of
A ffS%l%rS resin; the unretaine Soldtion 1S rermoved. The resin 1s

¥/2shed vitbabliele FiPBIST canttiie wrasNTsohiDHPToMYRAd MyBRomers
the unretained one. The resulting aqueous solution is dried to obtain

peodientt @arshinyihgrieiieebsd i dfloB2¥gwéatechin HPLC content of

1.29% w/w, epicatechin HPLC content of 0.46% wi/w. The resin is then
washett ¥Hth qiérs of 10% v/v acetone, the resulting solution is collected

and driggh{REQHUR! di-tRALBraduas (Aasea Fryde ity 9&8&9@&@%@@ (step
HPLC content of 13.5% w/w, HPLC epicathechin content of 25 8.41%

dyw. The resin is then washed with 6 liters of 20% v/v acetone, the

resulting solution is collected and dried (product 5). Said uct has a dry
rosidud BF flear AqUERNH FOINSOR BANIBE A4 TSR ﬁgaee ipined’by a

RS £ORIHY oL WREAP 7 (Q8fO3/P EURTAROSDOEHREWeA0-BY0 YHY- partial

purification as described in step (b) (Example 4), is concentrated to a dry

residue of 10% w/w.

After that, this aqueous solution is brought to room temperature, then
loaded onto a chromatographic column containing 3300 ml of Rohm and Haas
XAD1180® resin; the unretained solution is removed. The resin is washed
with 6 liters of water, and the washing solution is combined with the
unretained one. The resulting aqueous solution is dried to obtain product 3,
having a dry residue of 99.4 g, catechin HPLC content of 1.29% w/w,
epicatechin HPLC content of 0.46% w/w.

The resin is then washed with 6 liters of 10% v/v acetone, the resulting
solution is collected and dried (product 4). Said product has a dry residue of
23.9 g, catechin HPLC content of 13.5% w/w, HPLC epicathechin content of
8.41% wiw.

The resin is then washed with 6 liters of 20% v/v acetone, the resulting
solution is collected and dried (product 5). Said product has a dry residue of

15.3 g, catechin HPLC content of 14.3% w/w, epicatechin HPLC content of
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The resin is then washed with 6 liters of 30% v/v acetone, the resulting
solution is collected and dried (product 6). Said product has dry residue of

14.95 % catechin HPLC content of 2.21% w/w, epicatechin HPLC content
S’ GA%%¥Wiw.  The resin is then washed with 6 liters of A684A)06/006852

acetone, the resulting solution is collected and dried (product 7). Said
Erodouct has a dry residue of 14.2 g, catechin HPLC content of 1.06% wi/w,
iC&te¥A HPLC content of 0.66% w/w. 10The resin is then washed with

6 liter%fe%%ny(jgp%%g%sﬁgﬁ Wﬁﬁlq'ﬁi%t%%uéip @d%%&'@%@ﬁ&@ éegesulting

(product 8). Sai t has a dry residue of 3.51 g, catechin HP

sohikoh ak0coNecwivaspidaiedNiprodld 6pnRuitdopfb4aed wWiw.dihearesidue of
resulting products can be mixed at will to obtain a product with the 15

b SAreds rfiateshiarSlES frerrntwttindtAnt k) m Pitvel s sAtRciig Edd-C content of

?ﬁgu%mxgﬁvconfent can be obtained by mixing 3.51 g of product 8 with
4.2°g of product 7 to obtain 17.71 g of product having catechin HPLC

contertied Ge9P4s\ehunapiceshinthl BLIG Geriedioob Q:A2%e ¥ e HiRk Gesulting

total monomers content (catechin + epicatechin) of 1.60% w/w.

sleticnivelgo Bested ehdrddiest Gpradwzo B rhsidopraduct lrag afgmodessdne of
nd with 15. uct 310 obtain 32.71 g of a product haying ¢atechin

Tt oA HLobs G01CBh Bhrbiiiei . TR Bk iRt of

hiBL€% i@t monomers content (catechin epicatechin) of 1.67% w/w. On

the other hand, a product with high monomers content can be 25 obtained
by mixirtee 28sdngi v tienduasied ittt B litefsprb G0CH 5//to aistained iR gasirlting

T R E e
eRjsatechinal £ 3be% wéwte}{v%@%%%?Féﬁth%’&ﬁﬁ%@%@%%&r@m of

Example 7  Removal of water-soluble tannins from the extract obtained
frab’kave’ seeds (step c} The clear aqueous solution obtained from the
partial purification of step 5 b (Example 3), having a thy residue of 168 q,

A g
s treatbRFtE R RIAICEOAM BT #hwihiguBhirikadea it yat the
QL EMAPHGREERRONIRL IR 2PBFOs 2%V iBG AW, (85 LR MR 9 R mers

the extract to treat.
content can be obtained by mixing 3.51 g of product 8 with 14.2 g of product

7 to obtain 17.71 g of product having catechin HPLC content of 0.98% w/w,
epicatechin HPLC content of 0.62% w/w, HPLC total monomers content
(catechin + epicatechin) of 1.60% w/w. Alternatively, 3.51 g of product 8 can
be mixed with 14.2 g of product 7 and with 15.0 g of product 3 to obtain 32.71
g of a product having catechin HPLC content of 1.12% w/w, epicatechin
HPLC content of 0.55% w/w and HPLC total monomers content {(catechin +
epicatechin) of 1.67% w/w.

On the other hand, a product with high monomers content can be
obtained by mixing 23.9 g of product 4 with 15.3 g of product 5, to obtain
39.2 g of product having catechin HPLC content of 13.81% w/w, epicatechin
HPLC content of 9.38% w/w, and HPLC total monomers content (catechin +

epicatechin) of 23.19% w/w.
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After stirring for 1 hour at room temperature, PVPP is filtered off through a
pleated filter. The resulting solution has a dry residue of 160 g of 10
artial[y urified extract having a tannin content of 2.7% w/w. The weight
iQiePH %T%tarting material is 16.0% w/w, Example 8 RENGTA Yr006852
water-soluble tannins from the extract!i@otained from grape seeds (step c)
15The clear aqueous solution obtained from the partial purification of step
b (Exa%’ﬁﬂﬁlﬂseaﬁd having a dry residue of 168 g, is treated to remove

water olible s TG SOP IS AR WL 92 0 O BYRR o ¢

deddeastéytey stirring for 1 hour at room temperature, PVPP is filtered off
20through a pleated filter.  The resulting solution has a dry residue of
163 g Ghpattalppuedietisoxaaen tiiaiged thonintbemartidf musdioafionTiestep

ight yield tarti terial is 16.3%, w/w, E le 9
R o o R B/ St At B e Jee Ao IRP TG e
Dbl TR AGUIOENS RAIUHORIGEHIGich 0 160 UVESFLO0Br AN to

from the partial purification of step (c) (Example 7), is concentrated to a
appresiAiSov10% fvlve. diyisasiEhieseleighn of ferttaltyaeaifiddeektract has

a dry residue with WQ 2007/017037PCI1EP2006/006852 11 |
After stirring for 1 hour at room temperature, PVPP is filtered off

through a pleated filter. The resulting solution has a dry residue of 160 g of
partially purified extract having a tannin content of 2.7% w/w.

The weight yield on the starting material is 16.0% w/w.

Example 8

Removal of water-soluble tannins from the extract obtained from grape

seeds (step ¢)

The clear aqueous solution obtained from the partial purification of step

b (Example 4) and having a dry residue of 168 g, is treated to remove water-
soluble tannins. The solution is added with 52 g of PVPP, corresponding to
approx. 30% w/w of the dry residue weight of the extract to treat.

After stirring for 1 hour at room temperature, PVPP is filtered off
through a pleated filter.

The resulting solution has a dry residue of 163 g of partially purified
extract having a tannin content of 1.5% w/w.

The weight yield on the starting material is 16.3% w/w.

Example 9

Purification of the extract obtained from grape seeds procedure 1 (step d)

The clear aqueous solution having a dry residue of 160 g, obtained from
the partial purification of step (¢) (Example 7), is concentrated to a dry residue of

10% w/w. This clear solution of partially purified extract has a dry residue with
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catechin HPLC content of 3.87%, epicatechin HPLC content of 2.96% and
HPLC total monomers content (catechin + epicatechin) of 6.83% w/w.

This aqueous solution is brought to room temperature, then loaded onto a
W&%g%?%hic column containing 3200 ml of Rohm and HEGY BEA 76852
5 resin conditioned with water. The addeous solution is adsorbed to the
resin, while the unretained solution exitigg from the column is discarded.

rHecRisnElkerowashed 1ih 6. smertcehindiBL fernaiang afsh i and HPLC
fé%v'é_it%&’@r?‘c?rﬁtsfsr%%gg%‘g{?a?é’cﬂ}%”&'% Q%Qéé%&%'%@%?ﬁélw&?cya”md'”s '

ese discar ueous solutions (pro ve a total dry
residug pf6ka dehéweiabloalinpdba starnmMelapalafib% Wi Joaded onto
catechin HPLC content of 0.09%, epicatechin HPLC content of 0.10%, the ®
mohuymsve graphdortehinicacostitiningit2f8ominy H&inhro. 29dchhaes. XAD7HP
The colurgln Is elyted with 9 Iit(—:ﬁlof 90% v/v a%ue,ous,ethanol The

FESIRPEARAE EEOAG At RSP BD EUNHER EuBtaer BrastR b e sesin,
SNt Sa e Sk AIRUCtae drsh A ERIRRRISURG IO Yl eesin

9.50% w/w on the starting material. This product has catechin HPLC
torttemt of Sl owighicar diiarki P Gradate nt ofod B mbsrd tHRL€olatddn as its
monomers content (¢catechin + cpicatechin) of 11.19% w/w. Example 10

TPOTEENI SO BIMe ExiPael @bbdiet frothedra erseeuen it ife 9 tstephese
e siged agg#ﬁe%‘dﬁ S%Hiik%ma Sﬁgfydg% v o t619upP1RI, fg;’&'f 65 g

the partial Ication of step (C) (Exampl IS concentratéd to a

(esiiigler ofidoivine 2ktiisecinateatitledussolutial isdieeightHO L Bbntent of
teméiaerature, then loaded onto a chromato raJ)hic column containing 1600

0§ RoBRIerhiaadIRAS 1 £80teNfeih. OrhB%AqUBsuBISHIORSAS stotal content
he resin, while th i lution exiting from th
dsorhed to £ ch?sc'%l\gmgr{r%egw%gq&}%q solution exiting from the

olumn IS removed. resi e

2007/0TKO 0 AER20R60068H2 4 2inashedl 90 I INerg ot waialthanol. The

collecting the washing solution which is combined with the unretained one.

TeraHasgltrlgadguisotrs evRigienaBddair tb ¥R prodast retuegicpressure, to
B JESE A AT LA SO & 45000 P
w/w on the starting material. This product has catechin HPLC content of
6.34%, epicatechin HPLC content of 4.85% and HPLC total monomers
content (catechin + epicatechin) of 11.19% w/w.

Example 10

Purification of the extract obtained from grape seeds: procedure 3 (step

4

The clear aqueous solution having a dry residue of 160 g, obtained from
the partial purification of step (c¢) (Example 7), is concentrated to a dry residue
of 10% w/w.

This clear aqueous solution is brought to room temperature, then loaded
onto a chromatographic column containing 1600 ml of Rohm and Haas
XAD1180% resin. The aqueous solution is adsorbed to the resin, while the

unretained solution exiting from the column is removed. The resin is then
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5The resin is then washed with 3 liters of ethanol (10% v/v), then the

resulting solution is collected and dried (product 12). Said product has a

dry residue of 12.0 g, catechin HPLC content of 12.0% w/w, epicatechin
Eféﬁ&“?!&ﬁf@ﬁt of 7.80% w/w. The resin is then washed with 3¢{&F82§96/006852
ethanol (20% v/v), the 10 resulting soldtion is collected and dried (product
13). Said product has a dry residue of 14.7 g, catechin HPLC content of
vaswdwiteplcdittarire - WRater coabacEne. 289, washing Tsalvdisin ishich is

the Wascped Kle;u 3 Iiter§ of eifhanol 0% v/vl) .the resulting s?l tionis | . d
ST s YT R IREd TS s SR R AR S YH g & i o
ebaAieepia diRL 15080t PRI h M WreRiGARRNBYHBES gontgitkain HPLC

5.76% w/w.  The resin is then washed with 3 liters of ethanol (40% v/v),
teateiuiting XBuioivisepoliettebiindd Ririe & gptedtiof 169.5%aid fwoduct has

d id f 5.08 g, catechin HP[.C.content of 2.84% w/! icat i
PG BB BB o TEBGME TR YiiPnd THT ARl o K Phcthen the
HLIMANC 61T Y1 dbRJGR YRR SEEIPTRealeciss AFANedARPHUS A dry

16). Said product has a dry residue of 1.55 g, catechin HPLC content of
feSititendv | 2 ficgtechac iR HPEdDteohadii. 3592000 2BW)eepdsuftiolyin HPLC
products can be mixed at will to obtain a product with the desired

Reavem ek C8RRRY Ror instance, a product with reduced monomers

Conte%ﬁ@nrpsgtggigsg%bgvgym 170%1‘21 939“1&%?9“8%?}5}_1}%@'&@2%% /), the

product 15 to o product having catechi ntent of

WEARMHY Koluen RCIINPAeA640A6852dL 8p2odoikt WAY. SpidajeeldinctiPACa dry
content of 2.11% w/w and HPLC total monomers content (catechin +

spitdueceinl bf 3 PaehinoFEES Fengratioé: ils TanvwevmprigassehinddPLC

of prod %0 ohtain 8.55 g of a product having catechin HPLC
gglr}%gﬁ? 8ﬁf % O?L’E? \V/Vv}%vV epicatechin HPLC content of

The resin is then washed with 3 liters of ethanol (30% v/v), the
resulting solution is collected and dried (product 14). Said product has a dry
residue of 20.0 g, catechin HPLC content of 6.49% w/w, epicatechin HPLC
content of 5.76% w/w.

The resin is then washed with 3 liters of ethanol (40% v/v), the
resulting solution is collected and dried (product 15). Said product has a dry
residue of 5.08 g, catechin HPLC content of 2.84% w/w, epicatechin HPLC
content of 2.59% w/w.

The resin is then washed with 3 liters of ethanol (50% v/v), the
resulting solution is collected and dried (product 16). Said product has a dry
residue of 1.55 g, catechin HPLC content of 0.51% w/w, epicatechin HPLC
content of 0.35% w/w.

The resulting products can be mixed at will to obtain a product with the
desired monomers content. For instance, a product with reduced monomers
content can be obtained by mixing 1.55 g of product 16 with 5.0 8 g of

product 15 to obtain 6.63 g of product having catechin HPLC content of
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5 0.89% w/w and HPLC total monomers content (catechin + epicatechin)

of 2.08% w/w.  On the other hand, a product with a high monomers
content can be obtained by mixing 12.0 g of product 12 with 12.0 g of

P8I %3%3hd with 15.0 g of product 14, to obtain 39.0 g of B({5BRRIe4/006852
having catechin HPLC 10 content of 9173% w/w, epicatechin HPLC

content of 7.46% w/w and HPLC total monomers content (catechin +

Bpi6%te M), ot nizatgohin/WIBE €2 oapemsradud: 12%arbe nfirdd thC  total

12,0 f duct 13 t tain 24.0 f, d i techi PL

TSRS FAmSE08 (R SR A SET P TES i 8 bt s BreF product

P leGriclal ARAMBICPIIENS (6atpEbiMm ep!ceéeslsmxpfgl.gﬁ%z’aﬁ/wy&duct
S.

Example 11 Purification of the extract obtained from grape see
broiegwratecisteliPLC JdmodarfabuéSasveonitiyidrenigm dRLEsidntent of

f 160 g, obtaine 20 the partial purification of step (c) (Example 7),
& é%%t&(?%mgfﬂ@ ROLR LR PRSUB RS Ot kST RS o BRI SRR ©f
s trated to a dry residue (12% w/w), then added with 320 ml of
ethanol (95% v/v), to obtain a dry residue of about 10% w/w and ethanol
contenDaf glzoot{20%awiy). a pisodade rvaitiokohéghitinorinisierevgtdno can be

room temperature, then loaded onto a chromatographic column containing

PbEinef MRBARINEN 42Hh &8s ot A Edislre stithr hd-(rgetdincaditatilidrand with
iting f lymn, j he resin | : '
T B AT REE I LS SO DL (LR TITE M a oL
6t 2RO £ QL 7O ROF | IR 2EMI6MB06FILTIE tesickint off 134679, With and HPLC
catechin HPLC content of 4.37% w/w, epicatechin HPLC content of 3.35%
artel menpmers oalenbrAtRskiRchrmicatattininot &pidfachify optr 22008 of
wiw., T olumn is eluted with.§.60 liters of ,70%, y/y agueous, ethano
e LR P T T B Y R IR produc
BAJa{g A PIgPSIT e datkiicha PIOTRIE! (FrRdephdatvtiin MPYCesidient of
of 24.3 g, catechin HPLC content of 0.79% w/w, epicatechin HPLC
Sohténtwio, 2% WP aadieirl D esrimars reamitant dsatesh{gateepipatechin) of
E@iéa(?;chirg, of 1.41% w/w. 10Example 12 Purification of the extract
taine ‘W ' grape seeds: procedure 2 (step

Example 11

Purification of the extract obtained from grape seeds: procedure 4 (step

d)

The clear aqueous solution having a dry residue of 160 g, obtained from
the partial purification of step (c¢) (Example 7), is concentrated to a dry residue
10% w/w.

This clear aqueous solution is concentrated to a dry residue (12% w/w),
then added with 320 ml of ethanol (95% v/v), to obtain a dry residue of about
10% w/w and ethanol content of about (20% v/v). This water-alcohol solution
is brought to room temperature, then loaded onto a chromatographic column
containing 1600 ml of Rohm and Haas XAD1180® resin. The unretained
solution exiting from the column is removed. The resin is then washed with

9.60 liters ethanol 20% v/v, also removing the washing solution, having a dry
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Il The clear aqueous solution having a dry residue of 163 g, obtained
from the water-acetone extraction of step (a) (Example 2) followed by the

artial 15purification of step (b) (Example 4) and removal of tannins of
&gr}o(oc?foﬁ%?émple 8), is concentrated to a dry residue of 1098 WARF2006/006852
This clear aqueous solution is broughtli’o room temperature, then loaded
onto a chromatographic column containing 3200 ml of Rohm and Haas

sealByeipl(I5 Pedif carithiehiea WS comsanhief-4iédiel yomminiratechin
RPAESAIREd %S Benwile ﬁ?’i?@'Po?éjﬁ%éjxg%?et@%%{é%i(ﬁchE%echin +

column’'is removed. The resir IS then washe wa
EproRNdDE A this BAJWHAH, as its monomers content is negligible and that
in procyanindins is low. These discarded aqueous solutions (product 18)

have dtsaiadpnresislgtussdvBly G dliteyie il vE) Biariingqnacarsattisasyd, and

) o : .
w/w.), catechin.HPLC 25content of 0.11%, e}g)lcat phln HPLC contg%ef under

Bl BRI HRamEH o ntert RS Rirr 2 et cHlin
o @ndedessurel 18 GRlWND p IR MRS QfiB0YMY RAUBRYST 24 3 g,
acetone, and the eluate exiting the column is collected and dried at 60C
catdehire dHBEC \AoDt200 06100 7037 P W E€151086/Cidd1 BP LY pressene,ab 0.62%
yield 99.8 g of a dry product (product 19) (the yield vs. starting material:
Yo% #E) gﬁ%scp FOLRICTIROEREL PPLABE SASRENR of ZRIFHCERIRAEENIN?1 %
HRI-C content of 4.52%, and HPLC total monomers content (catechin +
epicatechin) of 11.63% w/w. 5SExample 13 Purification of the extract
obtaings dmpigrEpe seeds: procedure 3 (stet)  The clear aqueous
solution having a dry residue of 163 g, obtained from the water-acetone
extrac b HRl HE AL 4 S 3a1[5EY19a%0 2 b QG B PIROCE S
g%ep (b) (Example 4) and removal of tannins of step ¢ (Example
ncentrated to a dry residue of 10% wi/w.
The clear aqueous solution having a dry residue of 163 g, obtained from

b4 A QLo \PFOCOIHIT 6

the water-acetone extraction of step (a) (Example 2) followed by the partial
purification of step (b) (Example 4) and removal of tannins of step (¢)
(Example 8), is concentrated to a dry residue of 10% w/w.

This clear aqueous solution is brought to room temperature, then loaded
onto a chromatographic column containing 3200 ml of Rohm and Haas
XAD7HP ® resin conditioned with water. The water-alcohol solution is
adsorbed to the resin, while the unretained solution exiting from the column is
removed. The resin is then washed with 6.4 liters of water, removing also this
solution as its monomers content is negligible and that in procyanindins is
low. These discarded aqueous solutions (product 18) have a total dry residue
of 62.5 g (weight yield vs. starting material: 6.3% w/w.), catechin HPLC
content of 0.11%, epicatechin HPLC content of 0.14%, and HPLC total
monomers content (catechin + epicatechin) of 0.25% w/w.

The column is eluted with 9 liters of 90% v/v aqueous acetone, and the

eluate exiting the column is collected and dried at 60°C under reduced
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This aqueous solution is brought to room temperature, then loaded onto a
chromatographic column containing 3200 ml of Rohm and Haas XAD1180
resin conditioned with water. 15The aqueous solution is adsorbed to the
reQif A hli@%he unretained solution exiting from the column i8$EMRBRAGE006852
The resin is then washed with 6 liters dfwater, removing also this solution
which is combined with the unretained one. The resulting aqueous

BEIESTT el eel do %P fr it { prod nepdoyt Sare et uO) Hakeayipldesidgtarting

f 106. hin HRL.C tent of 20 1.58%,w/ icatechin HPL
R NN R R AR
asRIsRehihe rrautingoseiniopis£ehegted andvied (R5RHURl Gfdnald content

product has a dry residue of 11.7 g, catechin HPLC content of 16.8% w/w,
Epitaterhih ¢pitz@ecbmeof df116324cw/Am. 25The resin is then washed with
6 liters of 30% v/v_acetone, the resulting solution is collected and dried
(produBEBBIPE I Bproduct has a dry residue of 11,8 g, catechin HPLC

gﬂtoe;mfiﬁ@&%ﬁ”&%ﬁé’&?&%‘é‘%@dﬂﬁh@&ﬂ% A2 6008V e 3 (ste

€ resin IS then washed wi
iters of 40% v/v acetone, the resulting solution is collected and dried
(product 24). Said product has a dry residue of 10.2 g, catcchin HPLC
content Bf £1280AANGOUSIOARIINAVING & SHterfsofes 70§04 08, Shtadned from

in is.then washed with, 6 liter 0% Wiy tone, t esulting salution , .
IR BRI A M ASERS) PTG S B
guEidieshiohP sfe S OB Td %) Whl, repicatechimdnids s08teptcofExample

0.43% w/w. The resulting products can be mixed at will to obtain a product
RitHsseneabsied imarbnsesideatehtl ©6r Wistance, a product with

reducegd monomers content can be obtained by mixing 3,04 g of product

s it 10 5 BF Srosh o 1 SEL RSty B Saoct Hech b taetind onto
k BhioBanégri s ik 08 e ¥ oBRACRERE TN (dFh Coransam ahl- BBUWWD1180®

and HPLC total monomers content (catechin + epicatechin) of 1.73% wi/w,
o snodog ditioraerli ity watebe mixed 15 with 10.2 g of product 24 and with

15.0 g.of product 20 to obtain 28.24 g of t havi HP .
mononiB GOHGNS eSS GERERC L BEONAE o s taned
ViyuaoH Bl PRhMERABAIMACRIPEHCAAC R BRIk LCAR)Whh R % ith 6

w/w. On the other hand, a product with high monomers content can be
liters of water, removing also this solution which is combined with the

unretained one. The resulting aqueous solution is dried to a product (product
20). Said product has a dry residue of 106.4 g, catechin HPLC content of
1.58% w/w, epicatechin HPLC content of 0.47% w/w.

The resin is then washed with 6 liters of 20% v/v acetone, the resulting
solution is collected and dried (product 22). Said product has a dry residue of
11.7 g, catechin HPLC content of 16.8% w/w, epicatechin HPLC content of
15.2% w/w.

The resin is then washed with 6 liters of 30% v/v acetone, the resulting
solution is collected and dried (product 23). Said product has a dry residue of
11.8 g, catechin HPLC content of 2.20% w/w, epicatechin HPLC content of
2.20% w/w.
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200btained by mixing 19.6 g of product 21 with 11.7 g of product 22 to
obtain 31,3 g of product having catechin HPLC content of 15.80% wi/w,
epicatechin HPLC content of 11.88% w/w, and HPLC total monomers

AL chin epicatechin) of 27.76% wiw. MCS111" 17 RETARIYE00¢852

process for the extraction of Vitis vintldi seeds which comprises:  a)
extraction of grape seeds with a C1-C3 alcohol, or mixtures or 5aqueous

solutiohBaHErEdAHER waﬁéeédﬁiélhénﬁmrgﬁsﬂf}?éniém%e\mf}e(zam resulting
S?{)(lt{l%(:t}l; ) éﬁp‘e"c‘{%‘hOJn(‘ga&?{%;Hf‘gg%*%’i'ﬁgﬁgE‘jf‘%%é C%%&&%ti@%?é%‘% Hsidue of

Step a and i ering anda centri Ing o € 1nsolu

1emoyaleftisnsHipbEetasnieabssNg IRpalvinstRedeyhial snPedRdRRYt of

d) separation of products with different molecular weights, through
BrrdParsBraphic purification on a column. 2.A process as claimed in claim

L e o S S TR [N 825 150 uing
RIRPAW M ASed and dried (product 25). Said product has a dry residue of
3.04 g, catechin HPLC content of 0.71% w/w, epicatechin HPLC content of
0.43% w/w.

The resulting products can be mixed at will to obtain a product with the
desired monomers content. For instance, a product with reduced monomers
content can be obtained by mixing 3.04 g of product 25 with 10.2 g of product
24 to obtain 13.24 g of product having catechin HPLC content of 1.05% w/w,
epicatechin HPLC content of 0.68% w/w, and HPLC total monomers content
(catechin + epicatechin) of 1.73% w/w, or 3.04 g of product 25 can be mixed
with 10.2 g of product 24 and with 15.0 g of product 20 to obtain
28.24 g of a product having a HPLC monomers content x of 1.33% w/w,
epicatechin HPLC content of 0.57% w/w and HPLC total monomers content
(catechin + epicatechin) of 1.90% w/w.

On the other hand, a product with high monomers content can be
obtained by mixing 19.6 g of product 21 with 11.7 g of product 22 to obtain
31.3 g of product having catechin HPLC content of 15.80% w/w, epicatechin
HPLC content of 11.88% w/w, and HPLC total monomers content (catechin +

epicatechin) of 27.76% w/w.
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4A process as claimed in any one of claims 1 to 3 in which the extraction
solvent is a water-ethanol solution 40% v/v. 5. A process as claimed in

any one of claims 1 to 4 in which the 70extraction is carried out at 70C. 6. o)

A process as claimed in any one of claims 1 to 5, in which the
chromatographic separation is carried dut on styrene-divinyl benzene or
acrylic resins.

CLAIMS

1. A process for the extraction of Vitis vinifera seeds which comprises:
a) extraction of grape seeds with a C1-C3 alcohol, or mixtures or
aqueous solutions thereof with a water content not higher than
90% (v/v) (total extract);
b) removal of water-insoluble tannins by cooling the extract of step
a) and filtering and centrifuging off the insolubles;
¢) removal of water-soluble tannins by using
polyvinylpolypyrrolidone (PVPP);
d) separation of products with different molecular weights, through
chromatographic purification on a column.
2. A process as claimed in claim 1 in which the extract is cooled to a
temperature from 1°C to 25°C.
3. A process as claimed in claim 1 or 2 in which the extract is cooled to a
temperature of 4°C.
4 A process as claimed in any one of claims 1 to 3 in which the
extraction solvent is a water-ethanol solution 40% v/v.
5. A process as claimed in any one of claims 1 to 4 in which the
extraction is carried out at 70°C.
6. A process as claimed in any one of claims 1 to 5, in which the
chromatographic separation is carried out on styrene-divinyl benzene or

acrylic resins.



