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GRAPE SEEDS EXTRACTS OBTAI NABLE BY FRACTI ONI NG ON A

RESI N The present invention relates to an extract of
wogoape76eds obt ai nabl e by fractioni ng on a r @IIVERNGH/006852

to the process for its preparation. The process of the

i nvention provides an extract starting from grape
GRATFESPEDS EXTRA €T OBTIAINABIGE B¥i F R ACTIONING ON A

epl catechins (nononers). The products obtai nabl e
RESINording to the invention have antioxi dant action and

are mainly used as cosnetics, food suppl enents

(particularly as cardioprotective suppl enents) and

nutraceuti cals. Technol ogi cal Background The tot al

ext{TRcpresbhaimeathtiomrelateskiopanExaapef geasts sexlst ahtamable by

nunber of netabolites, particularly catechin and
fracjuriagewha nesinramkrcsther plogess fqr vaprémmyutondol e

ol i goners and pol yners (procyanindins), as well as

polTireepsocasd & give iy entibmrproidgst an sentiars. StERIRY Fp@@ grape

di scl oses a process for the preparation of
seedh osiph olarjpibde compeetsein odtevhirissavd reipieatecliinaviononeiwers). The

WO 2005/ 36988 discl oses a process for the extraction
prodiictyi dbitainabi¢ hecardirgde thensvertioryhave shtiozafamt action and are

of the skin fromthe seeds imediately after the )
maindy laspd afs ¢ommetics,afood Jupplements (partisxlardytas cardioprotective

characterized by a | ow content in nononeric
supptémpiishehd nuEAEAEIE8]s.di scl oses fractions enriched in

procyani dol ol i goners obtained by extraction of Vitis

vi Médmologhud Backgmtund s or esters or mixtures of

esters with aromati c hydrocarbons and/ or by .

fi IFheattotal. eEpagIdasgedi Siimseorkue eigrape seeds contains a

phosphol i pi d conpl exes of extracts of Vitis vinifera
number tdfe metehohites, nadiearlyr eotashimnangd epicatechin monomers,

at heroscl erosis. The known processes have sone.,
relatedwsaerthocyaridode ofigomers and pehimers dpremiapginsheas well as

need of specific plants, or conpl ex procedures. There is
POlvméﬂBdéllghén%]@QHI%fwﬁlg’éﬁ%@W“ént process, which is

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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industrially carried out in a easy way and provides
extracts whose contents in active conponents may be
woapuet7est at will. Disclosure of the inventi oPCIVEP2006/006852
process of the invention isAlexible as it allows to
separate a nunber of fractions that differ in the

nol ecul ar, i ghts ( of the .catechin and epicatechin .
Gor ToRtE ise dheteraies, thbnmseflootTa CoRveaBaY phafdis, Which is
e both catechi,n- an Se i.cat.echi n-
e

indBiste R bR BRl B 81ty L anddroRirscRt TS SWhéke contents in
actPls R RARee oSy D Rdi e o8 b Aot v cal 1y

P it o 2 PRt s “and r coucod contonts. in

ext B PLods3s g g g LS le ft dt floWS b s8Parats g number
of iSRG Mgy Biereh B iy ERuSkoigh @by “WISB B hizgtechin and
epigaiEhih 'deifes: Hitskin o nBRS TRl PIRERS, TRIRPY aligws to
prephrg. togh b kel A9 FiGal SIS Rk ChRY BLuHG) With a reduced
corihy ih SgafthddatRdle otBbtrs Id°foBRhtR" Brotyanindins), and
extBisd S, FRERIEARY oboSed Yoo BRReP Y4 Fryine high gantents
in SHEOM AR FHbhiltdit binelubd coRlich ifiShbfABmers (catechin
and EBRat &R Gls WENI ' extfald HallE b Actirbd FofcdiS Th ibnomers

' : grape seeds in the foll ow ng fundanent al
an(fgg(t%)r%géﬁ&?lg]. The extraction of grape seeds is carried

outg i ‘?ﬁ%‘ibi@ﬁf%l?& cBHcexgﬁt tlfh%' R_%?s?rbﬂﬁ%té‘ieﬁlikﬁx?nfdhét%%;different

acidic chemcals are used i e extraction at
fraliGh St bR RYA bAGESSWHAT Pfe-Adferimifle® WonttthB coment.
wat er and et hanol® as solvents.i1i. The process Is

];lxte[;ig% tAechlar PdIgiReré Anadatfinsdéotalded fittHd Bkl 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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contents in nononers and oligoners. iv. H gh nolecul ar
wei ght polyners and tannins are renoved. As a whol e,
woide7/@prredess of the invention involves four MRAGT/ER2eEHV6852
a) Extraction of grape seedgwith a solvent (total
extract); b) Renoval of water-insoluble tannins; c)

t.i. I bl
Sei ach tmﬂ&%ms Bede s TG bR i pghextrac
chromat o hlcrrﬁurlflcatl&n on a colum (this step

can Ial scé’ f sdp ‘é%lmgﬁfs 80 QUEOMSR: any sol uti on
38 oS e el B
m ks pochole. dhe BBt Jbeangerﬁﬁ%fa InfO8F Sens Blaia stepsy
e - doAERTIOLef %‘f’?e@en?é’éds&*f e syt o efteiqtion ¥
le@ : RefhgvaCRE RS ERYg i’ %ﬁﬁ‘ches?gb' (55, "ot en
a 0.re vvater n tlcularly hi gh
cul(gptl%rﬁogﬁ?fn? a"an a?’e? sg) @% agﬁ ns act, is
f TT i %ﬁ@%ﬁ?ﬂign i \;t &;@@# E?ﬁ%ﬁﬁﬂ‘fgﬁeﬁ?d ¥ (Shrough
IS an 0021%681[%2 &hﬁ?c f¥htfdll o acc%{%fn?l t{ﬂ Eéh can also be
renmove S present Tnt rac
ol yvi rStuiag, e RD ob' ik BB, A URLEE f%hﬁéﬁq’ without
[ I
?33’ o b nebd tp R BUERSSYES 6777 0, S?eiéif’n‘gCZrostSt P
.eélit%ﬁsgei% %?fé:@féﬂ ggt& Lfiﬁﬁ%{('ﬁiﬂgé %e@qgvﬁlhﬁcétbﬁg)or a C-C;

pl Ng procyani ndi ns tep consists In

alc&ﬁkflogfihﬁgﬁﬁwa:a %Bhﬁfbr#shtﬁefé% doffsPys l%ﬂg‘%ﬁ ter content
rrp es

S/ITETIC resin Sulta ereS|ns

doa?ﬁo?%ﬁ@ﬁ%%t CAA% Y \f/@?\édg?' ?tﬂﬁﬂolas%hﬁ‘i@?fs IBrTeFéi‘Pe%p

m and Haas or acr I Cresi ns

sucf 2gxRAkfbA W iRt e tdge 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 (c).

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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The total extract obtained from grape seeds is

concentrated to a dry residue ranging from5%to 50%
wonowz/01pexaf erably 10% ww, and is |left to stand®CatER2006/006852

tenperature ranging from1C4o 25C, preferably at 4C,

wi thout stirring, for a tinme ranging from1 hour to 24

ol i i R, 212
S8k MEBRIR O 0 K 1
RS 0% P
at e RS r&r@t{%ﬁyf’ ﬁ'(ﬁé't 98, F245 45 SRR PGB siring,

oSO o R g@yeeﬁwzzﬁzfi
o BT Ao DB ACHE D o
R N
R T S RO i
Ty o SRR B O, S s,
sol&ﬂ%ﬁe% B ERRLEG R AT dﬁﬂ ﬁgl b “Fé.qgro{lé)qung nmtsglfa(cf (?F{)rﬂlg aqueous.

unreta Ine ronitsre

ol B o EP S  eL TFgCoen o o
wn?Jholll %?o‘foven?t flﬁg??égh#gmcﬁﬁgrssﬁﬁpeﬂgb}he@tﬁ9951&?,?%% aqueous

ve a water confent ranging

solégﬁﬁ’ g gl/éf\é{'%lyprl?;e?f abét}ﬁefq\glé’eV/ it gpetl’i\@sgﬂgﬁ-alcohol or

ution exiting’fromthe colum is |scarde

Wa&{r-g%‘{{, %?oﬁﬁléb%ﬁdar\é"lisléda wat er - al cohol sol ution (C1-C3

erably wWith ethanol, with a water

Confﬁ% gsk/ 9 flﬁm%ﬁf&r?&é’ﬂﬂns Bf@ftsrl?@lré’m%ge/ﬁ from the

sol ution can optionally be replaced

ﬁn%la gtl)(ﬁié@; ?%em%lglg/ﬂﬁgtog f}éd\ﬁ \t;ﬁfb Md BoRimMRsBbufPRAGSM dry residue
ranging from 5% to 50% w/w, as well as an alcohol (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,-Cs 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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preferably 30% v/v. The invention is described in

greater detail in the foll ow ng exanples. Exanple 1
WORN0r7@Eee370n of grape seeds with a wat er-al coh®CT/EP2006/006852

solution (step a) In this stgep, the total extract used

as the st arti ng rrateri al for the subsequent colum

walh e R Lﬂ?( Gy avoter omE, Rrtdiae ofrom mglhito 0% viv,
E4 gb{gpg 700C for 4 hours in a jacketed static

Prefdd & V'%fter 4 hours the percol ate is recovered
Ut TER PTG (e sfTnedipeseaRs degiid in JRF TafiBPihe Ratiples.

obt in rox. 8 liters of total percolate. The
E’dﬂgelrcol ates are hot filtered with suction and

i Ty ”%fi%%sﬁ%t@%&f%ﬂéﬁwl
Subafguwﬁ% bath (8t e S AR Bl cade it 1

o [ gfoffea&r?ipméﬁ%f'eo ottt 1§ i or iRm0 (0% v/v) at

709F 8T 4%01&9 %cﬁgpesdegﬂﬁ?m%fﬁq& CARQFRRA J@RHX epercolate 1S

separation, repare ra e see

rech? reerdegnd\”eg(ﬂarl,te |7 litded alﬁl%%td%f‘ E(Ph\é/ é’orﬁﬁtlgg)cbl‘itoﬁsmg 1
i3 i &

ours 1n a Jackete erco

11te{r%‘fl§%tlx¢§1tri%?%tagﬁ e%f‘dc'?l%%d (‘:{"'obghlﬁt Sf( S%E&roﬁtd? iérr?olate.

colate i1s recoveré cted i mes a

Th¢ %%ﬁb%ﬁé? parplsend It Hgﬁﬁl&?{:d%gﬂgsdcdd& %thS%ncentrated by

ven rac tal n approx

rot%ﬂaﬁ @\?aﬁ?c{}gt& dﬁt%(%‘*@'il‘fl‘de?trgducégiegfe%gm&%193:5&%9&?%% @A{Ral dry

ere h™ suct1 on an oncentrate y rotary

t 0
res{‘:d{filao8'?‘912%8;Jl §a ght@%gfng)‘i’)y't'hé %?dgﬁ‘ﬁ% afS AN Seln %ZSyf) w/w. The

extract resi due o 235.6 ¢, eld

pereﬂlaftg?s ehacdhRgedRbtdIn @9'8”19%3? aﬁ@%l%ﬂﬂﬂ—é@%s saupension with

erco ate 1I's concentrated tain g o

10%%%'&@%91%%
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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suspension with a dry residue of 10% w w. Exanple 3
Purification of the extract obtained from grape seeds
wOo(202@787: renoval of water-insolubles The aqueauEP2006/006852
suspension resulting fromthge water-al cohol extraction

of step (a) (Exanple 1) is cooled at 4C and left to

ius b FBFORLE G rronerale o 08T 31 K0 O iptally, gaveous

arate reci ated, eS| due fromthe clear
SUSHG B0V gblauii rrFSI&hee figé W-rich in high nol ecul ar

prgéiucts i,s di scarded. The resul ting clear solution
m |3e3| due equivalent to 168 g of partl ally

) : Oof th act, ohtained (s?cm. b): removal
£ Tononer s tbqt al content (cat ech| n + epi cat echl n) of
Wﬁed\fl gEt ylhel d on the starting nateri al

o ¢ BaFalF shisnriin EHEERE OB M Wil hghey extraction of
sk eI ) IR ECaRATE i zg?&ws%en

1

SLATEON T, Wl BERATE Sl e pins
serBe F aaFel eorarr o hE ftas pdtfeoRRelitioh ‘Thg%ﬁdue

ricf ) G pREBUESLiOMOaARR SRRAS (Step b): removal of

I NSO e ayueous suspension resulting from

| S THE REGuIRGE, Ry Sohidoh 160 QL0 RARY chBRATBRE G168 g of
parglgggstgd #Lg&g'c)&r%%fggﬁ@w&ﬁ@ahﬁn HISLee%htédfg%@ §t75%, and

separate the precipitated

epit Chﬁihe };ﬁﬁg éd?ff S0 EMeans rﬁBhHHgﬁ’Q mtyp%ghﬁﬁh%ﬁtechm +

ecu ar proélucts I scarde

eplggﬁdlhgprtgf 6.'69% wRb UThOW 18Rt Fietd ¥n'the seaRind mhfdifl i9716.8%

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.
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purified extract having catechin HPLC content of

4.21% epicatechin HPLC content of 2.70% and HPLC
wWOomoomeee¥s total content (catechin + epicat echiP@I/EF2006/006852

6.91% w w. The weight yieldn the starting materi al

of this extract is 17. 3%\N/W Al'l the chromat ographic

7 SR BB R e
S N i ATl 708, G i s
f thi '
cobESBhHE AR S T b5 e

of gﬁ’Paz{N Bbt %S%el{ghgﬁlﬁl.%xsgp ee éé&b@ﬁq{}ﬁn‘ip (tgl(seﬁxtract is

17, g; Tge cl ear aqueous sol ution haV| ng a dry residue of
6/‘8 ‘obtai ned at the end of the partial purification

%Est?lpgﬁgan}agggraé%g fpglgﬁfgc%iio%nrar%ggd W}—e%) dq%c%gb hereinbelow
4 ﬁﬁ@fﬂr&a b et Eabih dpplibd da ?S&t@f%}%e of brevity,
on PSRNG4 (GBS T Bipchabfe A HE BB By vy of

exaﬁ]@% %gu(g]gggt i)%ﬁﬁa?ﬁ)rdo%fv‘ﬁ{lge [hRoh O Smﬁ%abﬂ{e? methods

toa<c mat ogr apni c colurm con

oo PRSI T Ry e

resE viﬁéethe unretained solution exiting fromthe
col trmmEs scarded. The resin is then washed with 6.6

lﬁ:fﬂﬁﬁ%uﬁﬁ oq{thcre‘?('fpa\éitl %.t%:g%a fr@ﬁlsgt%%le%eieﬁgz ﬁﬁ)getdﬁre 1 (step

d) content is |ow These discarded aqueous sol utions
(product 1) have a total dry residue of 69 g (weight

eiéﬁi e Qe drgq i (ﬁ%tédg tlgﬂtl‘fa{\hﬁ %@r?%WdWe)of QQB%WH’tamed at

cont ent epl cat i " HPLC cont ent

theé%lljcfg%/% gﬁe{lﬁaﬁtﬂ{)?urff‘i’%ﬁ%lg rd‘&@ﬁ QAREEGBES Y stept(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 XAD7HP®
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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The colum is eluted with 9 liters of 90% v/v aqueous

ethanol. The resulting eluate is recovered and dried
WOoe0B@@AINder reduced pressure, to yield 98 grPaimERIN06/006852

dry product (product 2), corgesponding to a yield on

the starting material of 9.80% w w. This product has a

(caﬁeoaile%  Snicht e ol b B1s% S, b ootrs cont ome

bor TR Balarn By €figd Nth, Ih%%%% o5 5B s Eshapol. The
reSﬁftﬁf&/e%?‘éitedﬁéS%%&f%d i BHER afBSCLinaR FeAREL Bt re, to
yiefd 98 EtifF £i°45" 8&%%‘%3@03}%‘%%?@%' o EoRine o BYieidon the
stafiffig FHEAREE g e Bwy 8 ﬁﬁ%‘ﬁ{“ﬁ)}%%@#ef@%ﬁl’lﬁea‘g"me“t of
6.25%0 G'R?Caag?&ﬁglhﬁﬁmﬁﬁcgg BT 8 7% LTI, B Wonomers
cofBhtPaflnPCepidfienin) b8 1T P8 ‘&/’E}ghrﬁgl Dol ut .ng]h.eg

CoEsfEhibe " e, e Zhnf o obtain product 3 having

iRl OH % (Xhe S '

Qresm is then vvashed with 6 liters of 10%v/v acetone
t he resultlng solution is collected and dried (product

by ERE Sl RfisBby JoRy R Mvﬁ%q’*gfgé‘tdﬁgc 573 85 0B flihed by a
wafgfr-egc(??/é'r{ﬁ Wé%‘fraa_thSnr ?ﬁﬁg a5 X r‘]yl@ ?d tH1bWel 18y &R partial

v acet one, utiron iIs

putifthfiGh o4t ABLLribdd dn(REPUH! %@ar&ﬁ@ 4)Pio¢uRbehRated to a dry

ry res .3 4, C Content of 14.3
rest% of£PHeAKGGNI N HPLC content of 10. 9% 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% w/w.

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



10

15

20

25

The resin is then washed with 6 liters of 30%v/v
acetone, the resulting solution is collected and dried
wo(0roeael7 6). Said product has dry residue of PUA/IFR0@/006852
catechin HPLC content of 2.21% w w, epicatechin HPLC

content of 2.04% ww. The resin is then washed with 6
lobg}ers of 40% v/v acetone, the resulting solution is
28 ¥t ed and dried (product 7). Said product has a

i S AT R S
oSBT FRIE 4 L OB S e Py o
145318 QUROH B efloh 8 4% S e b ERILE coppent o

ZOQE’)A?' 9 w. The resulting products can be nixed at will
“t6 obtain a product with the desired nononers content.

Cor TSRS oo AN g A PO oy s

i S LR S B e o
P Q, 62% W W, - ;

14 LSRRI TR O, RO AR e of

0 of product 8 can be mxed with 14.2 g of
0'6§r/€ u/g{ 7 and with 15.0 g of product 3 to obtain 32.71

\?v/ \?Vf’“he;‘ &gy Ccﬁclzxtﬂn %@%d%hﬁ@ ii@eﬁpddt.c% n\t//‘?/nﬁce‘%fm%“:}a%%esulting

pI cat ec content o % w w and
[ ' . eni - .
sS85 TRIERES pRENAPI HEBARE T SHEPHEMLACR) 9 residue of
. o 23
3 STOREERER MRS SRehepP aTae /B LB AR Contnt o

0.48b;, Ry/@duct having catechin HPLC content of 13.81% w'w,
epl cat echin HPLC content of 9.38% w w, and HPLC total

V”;Cfﬂggﬁ%lgﬁg%bdﬁ@@%ﬁb@ mix@BI A3V ALY Bbtah aZProld& with the
desired monomers content. For instance, a product with reduced monomers
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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Renmoval of water-soluble tannins fromthe extract
obt ai ned from grape seeds (step c) The cl ear aqueous
wOsoDUei7edT obt ai ned fromthe partial purificat iP@T/EX2006/006852
step b (Exanple 3), having qgdry residue of 168 g, is
treat ed to renove watersol uble tannins. The sol ution
ﬁdded vvlth 34 g of PVPP, corresponding to approx.
WWRE 7 he dry residue weight of the extract to
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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 (c) (Example 7), is concentrated to a dry residue of

10% w/w. This clear solution of partially purified extract has a dry residue with



10

15

20

25

total nononers content (catechin + epicatechin) of
6.83% w w. This aqueous solution is brought to room
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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

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
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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conbined with the unretai ned one. The resulting

aqueous solution is dried to obtain (product 11). Said
womootluce37has dry residue of 106.2 g, catechi n PERIEP2006/006852

content of 1.39% w' w, epicaggechin HPLC content of

0.95% wWw. The resin is then washed with 3 liters of
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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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nononers content (catechin + epicatechin) of 4.37% w w
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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 XADI1180® 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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HPLC content of 3.35% w w, and HPLC total nononers
content (catechin + epicatechin) of 7.72% w w. The
wOocohUem037s el uted with 6.60 liters of 70% v/ v PAOUERINB/006852
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(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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material: 10% w w). This product has catechin HPLC
content of 7.11% epicatechin HPLC content of 4.52%

wOoe007/HPLZ t ot al nononers content (catechin + PCT/EP2006/006852
epi catechin) of 11.63% w w. {Exanple 13 Purification of
the extract obtained from grape seeds: procedure 3
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solution exiting from the column is removed. The resin is then washed with 6

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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10.2 g, catechin HPLC content of 1.15% w w,
epi catechin HPLC content of 0.75% w w. The resin is
wothetiomesshed with 6 liters of 50% v/ v acet one PAIEP2006/006852
resulting solution is collegged and dried (product
25). Said product has a dry residue of 3.04 g,
chin HRPLC cont techin
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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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2. A process as claimed in claim1, in which step (a)

is carried out by extracting grape seeds with acetone
WOR00#010137C3 al cohol , or m xtures or aqueous s®CATERIOB/006852

thereof with a water contenfynot higher than 90%

(vliv.). 3. Aprocess as clainmed in claim2 in which

C tE@ gxtracti on solvent is a water-ethanol solution 40%
—4. A process as clained in claim2 or 3 in which

the extraction is carried out at 700C. 5. A process as
claimed in any one of clainms 1 to 4, in which step (c)

is carried out.by using poltyvinyl pelypyrrolidone .
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cl a&)msz:paration of products with different molecular weights, through

chromatographic purification on a column.

2. A process as claimed in claim 1, in which step (a) is carried out by
extracting grape seeds with acetone or a C1-C3 alcohol, or mixtures or
aqueous solutions thereof with a water content not higher than 90% (v/v.).

3. A process as claimed in claim 2 in which the extraction solvent is a

water-ethanol solution 40% v/v.

4, A process as claimed in claim 2 or 3 in which the extraction is carried
out at 70°C.
5. A process as claimed in any one of claims 1 to 4, in which step (c) is

carried out by using polyvinylpolypyrrolidone (PVPP).

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.

7. Extracts with prefixed contents in catechin, epicatechin,
proanthocyanidole oligomers and polymers (procyanindins) obtainable by the
process of claims 1-6.

8. Compositions containing the extracts of claim 7.



