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Del i very of functional ingredients The present
invention relates to a primary conposition conprising

wa@bkdéosesmenti al nutrients of a fruit or a plantPCI/EP2005/002693

material, which has an increased stability,

bi oavailability and m scibility; and process of
formng the sane. It also relates to an oral
conposition that contains the primary conposition in a
f ddediveny pf functignalgparesieds enent, in a cosnetic
preparation or in a pharmaceutical preparation.
Background of the invention Pignents and bi oactive

conmpourTg geskdndehvedtibn eetatts ti 4 prigiarplcampostiibe tombasiag @1l essential
wi dely used in the food industry as functional

i myieanteaf 8 ey Plant mererieh Wiichvips pe irgyeased iabitity, bioavailability
b%ﬁ%@%@op@ﬁ %ﬁg%r%esg be f%ﬁﬁ%#@y%f flfe{lﬁs:& te‘l)ﬁ to an ?rglr composition

i ngreédien I'na, especl enerits

eyksti gdiitaing e ipHimee owsdositionaiid ai foddenfi] 1AgLfe@l supplement, in a
properties, associated with the nmultiple bioactive

c SRPBEHGBRIepRIEEER PT I Rhsemaceytical nreparaliqn: adi t i onal |y

consuned t hrough hot water extraction. Many ot her

ingredients are also well perceived by consuners for

t MBckgbewnsd ofthelinpendjoar t i es, but their applications in

food products are either difficult or give poor

bi oavailability. In fact, fruits are usually rich in

reduci "Ig\%gﬂéﬂt@ rad BIBHehiDe chlﬁ?oQﬁdéi Q8rRfd fﬂﬁﬂ%iffgg)rcglant materials are

their powder very difficult. A large nunber o

extidelyt ussil e cheifqoésindusdryakbs eadgtidrabvingrefiontse ampibe ,all of them,
in 3020053, rocess for.extractin ar ot enoi ds.. . .

¢ PERREED R PE B 15 FRs B B e pee Prd EeBuEl fissidients in China,
| tesUMly F6 ifsl berldfitd MBr (ehBsiPhtdnthe "BhhGfie WyétBm\Vadn@r ith Oanti-ages
acrsn eve ylBri X 1.notegl.reat e]fr e?ﬁg% 10 EEG (iei \)MyCr ushin 1 an1-age1n.g
t Ipsopririies, aesociaged withdee multipla dbieashse apinpgundsepressnt dsthe fruit. It is
fro

theliquid t ' pul p and serum
(R Sy TR i BEARSEn

Many other ingredients are also well perceived by consumers for their beneficial
properties, but their applications in food products are either difficult or give poor
bioavailability. In fact, fruits are usually rich in reducing sugars, making the drying and

handling of their powder very difficult.

A large number of extraction techniques are already known. For example, in
WO003020053, a process for extracting carotenoids from carotenoid-containing plant
matter is described. It comprises (i) Mixing the plant matter with water to achieve Brix
not greater than 10 DEG. (ii) Crushing the mixture from stage (i) and separating the
solids from the liquid to obtain two phases, pulp and serum. (iii) Extracting the pulp to
obtain carotenoid-containing plant oleoresin. Such a water extraction technique is

natural, but is not as efficient as compared to the use of a solvent.

CONFIRMATION COPY
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obt ai n car ot enoi d-cont ai ni ng plant ol eoresin. Such a
wat er extraction technique is natural, but is not as

webdosoprant as conpared to the use of a sol vent PEDEP2005/002693

exanpl e, US 6648564 descri bes aZprocess for form ng,

i solating and purifying xant hophyl!l crystals by

saponi fication of a xanthophyll diester-containing

plant extract in a conposition of propylene glycol and
aqueousFaal &eniple,oUSo 6648t HegsniPes ac plesesd $or ferening, isolating and

Shuriine apiop BT Feakdhl donetiapiiatohg S B RAL frgier containing
agi‘éﬁtr LiitR0ah §URRRIERMN 80 %r@ﬁyﬂl@ﬁe adehiol | st laBudc@dalkali to form

wever, sol vent extracti on t echni ques are nore .
dixahithophyll tasystelndlde sbgtanally pwe venthophyll  arpsipls stheobtained are

nat yr.al . e and/or _putrition ] . t he

i Bt atstupfioh hbd kRLPE mPad AlBholBptoment and as an
usidaitive i8Xbod@dloRefe@ ol e @uiacicaf tethdqmesané nre fdifficult to handle,
materi al, |eaving sone other bioactive conmpounds in

t madresing splyentesaimpnpair b yeaeelhirdgsednd/gopyisiiens)) Sinctions of the
and ot her non |ipophilic conpounds are not extracted

té’é%?‘hcé‘r with the |ipophilic conponents such as

carotenoids, lipophilic vitam ns and other |ipids. For

exanpl e, US 6409996 Bl describes a nethod of obt ai nf' ng

a conpddPEqoyer, @@Wﬁ?ﬂ‘ﬂgﬁlﬂgexgﬁ%ﬁ%}t Vg %ﬁ%]%b PEigachyp tew compounds

treatl gﬁm’?o; hﬁﬁ%&ﬁal?&g{liﬁ%'% SR @%@ﬁ%@&oﬂ%dﬁ&@% the rest. For

aqueous extraction nedium to obtain an extract an
s eppatmpld, NYlyshechitide) nilypheholo narslapther bn digtopbific compounds are not

absorption apd/or. adsor,pti on. Again such extraction. . -
R B 1opS g SEHL e linoRBHicr P RPGRBE, Fugthieh oot gapids, lipophili
Ofviﬁinﬁﬁ&&gd’&h&flgﬂ?&é.m es of the raw material. It is

thus an object of the present invention to address the
above problens by providing a fornulation for

extracting and.delj vepi e, mul-ti-nut i ents .f.r.om a

Frutt obotedtiaie e caats BT Mo LB o composition

M ehfsidd ohe FHaHeTRivBhbitl By trdadsiie GdGorR¥d t@MBining raw material with
an aqueous extraction medium to obtain an extract and separating the flavonoids from

said extract by absorption and/or adsorption. Again such extraction method only gives

an extract mainly containing a part of bioactive principles of the raw material.

It is thus an object of the present invention to address the above problems by
providing a formulation for extracting and delivering the multi-nutrients from a fruit or
a plant material with improved stability, miscibility, dispersibility in aqueous systems
and enhanced bioavailability of the bioactive compounds. It is also an object to provide
a primary composition that can be used directly or easily concentrated or dried into
powder for applications in food products, nutritional supplements, cosmetic or

pharmaceutical preparations.

Summary of the invention
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and enhanced bioavailability of the bioactive
conpounds. It is also an object to provide a primary

W@ 0wp0%312i on t hat can be used directly or easiPEI/EP2005/002693

concentrated or dried into powdér for applications in
food products, nutritional supplenents, cosnetic or
phar maceuti cal preparations. Summary of the

i nventi onAccordingly, it is a first object of the

i nvent iAesordinglyoifitge fsheljestpleths ipyentipn do pEedde pgniscible primary

g PR BR o 18 FIAE Tpdtia) "ORRE Sy Blgrophitc bioaciive

veggipahtis andidolenan vegaibisle aad/or ket netenigl, erslotinbligsoluble fibers,
fibers, ina mlk or mlk protein-containing carrier.

Adw 8 millgeiondk proteinopiaiting atE8fmosi ti on has a cl ose

profile of the essential active conponents of whole

fruit, it has a good stability, mscibility and

di sper Adiantagyousty, eth,ﬁ @ﬁmrﬁmhmh itigNd{aeweI_fose Iplhﬁ'llelof the essential
primary comnpositjan s. an_enhanced nutritioqnal value, . .
| felvRCaaperests of Whols ity Bas xgeethstrbitity. aHseilitiand digpersibility in
o aEp 3y B2 Bl SR gARerf RoBigoricbh hEEh BhaliaPutritionsl value,
s én éicaformpyfl 4 beiter bivavaitdbdity antl \stabditg ultdhds & pdehsqprt dakie hsd colour. It
or other nutritional uses. Accardingly, in_a further . .
oBFBLE A st PR/ QRS TS %ﬁw@ injg p&wda%qrtsrswaf fppjications into
fQi%ﬂ?-tcHM & £088 BloREIoR bef AlirRdnaBiel as in a

nutritional conposition, a food supplenent, a pet food
product, a cosnetic preparation or in a pharmaceuti cal

preparation.. The. pri.nar 0 siti.on is alsqg.an e
hadi t1 vaSEoRaingls; i, £oritet ooy i, pritiam) coudhgstiongian apedditive in a
C 5ok fE SfoR! oD addmEaRHhiGR| suhOdYCinS .2 higitionNie Rbin@Bsition, a food
also relates to nmethods of formng the primary i
conpisinenigna Priefopd opledects gy cppBplG i ITgPA#ENpOF nir ¢ pharmaceutical

4 ot I . L T D .
TR T T —
Vvegphadiod satifantospledtd onftaghhdutical products.

The invention also relates to methods of forming the primary composition. The
process for preparing the primary composition to deliver the essential lipophilic and
hydrophilic bioactive components of a whole fruit, vegetable and/or plant material
comprises the steps of:

i) mixing and milling the fruit, vegetable and/ or plant material in milk or milk
protein-containing liquid medium,

ii) separating insoluble fibers to obtain an aqueous suspension

iii) optionally pasteurising the resulting suspension

iv) optionally add synthetic or natural bioactive components (e.g. carotenoids)
during the processing

v) and further optionally drying the suspension to obtain a powder.



10

15

20

25

conprises the steps of: i) mxing and mlling the
fruit, vegetable and/ or plant material in mlk or

WorR008/0p210t ei n-containing liquid medium ii) Seper/ariong002693

insoluble fibers to obtain an agueous suspension iii)

optionally pasteurising the resulting suspension iv)

optionally add synthetic or natural bioactive

conmponents (e.g. carotenoids) during the processing v)

an d furt ro@@% ihas eHelryajdr advantagbef being ensiraand coglefiattive enabling
powder . The process, has, the r ad antage qof being...

natrwca\{edad@Vé%@f W#b&‘ﬂtiﬂ%ts é‘iﬁ copBtRatien of ghapilized water-

I N ation of

P e 9@3%%8%@%@ free of

organlc sol vent reS|dues In a further aspect, the

i nvention provides a _nethod. for i.ncreasi,n sci bi

or di sparasTuBber @gpeptn i oREHEB O UPER ERe! rm‘:fvsmgﬁ%iscibﬂity or
bi [ity...0 c C S

BTN i Yol 88 e oA ol o b
d&m{pdﬂlﬁds abavfeuit,| vegetnbta adl/ar 3 phant usatenpl misidg @provebk as described

prtelns ..m I|k protelnsfr m
o8 aroE SR e ol PR e Sty PERER LG proteins from
“%lﬁﬁ t FOR bxtr Y dérﬁl”&e?lv@fm@ e widlti-natrkeaebpBimtisnd/ifbredients of a
ant nmateri a I's anot her object of the
i niveinta mgetablepmni&(nrd@laﬂtenaig@lof a primry conposition
as descri bed above, for delivering the nulti-nutrients
of functional ingredients of fruits, vegetables and/or

pl ant nRte ﬁﬁ&h& WMjéd o'f Wlﬁ‘l&ﬁloﬁl t@é}itéwlﬂéiﬂid uskYof a prlmary composition
mscibility and tJ lity. is a further object

prvlederibadeabove, fof dalwﬁrmgﬁhgfn%tmweﬂitsuﬁ fagctwgbmgﬁﬁéiepnts of fruits,
Sg'gefvg??g%ge{ﬁt tallg(?Pp Lé%r %%tgrﬁlaléj f n]?lg ngﬁe@JovecP %E%il&blﬁ{y, miscibility and

npositiron |1

stability.

Tt is a further object to provide the use of a primary composition as described
above for the preparation of an oral, cosmetic or pharmaceutical composition intended
for improving skin health, in particular for photo protection of the skin or for protecting

skin tissue against ageing.

It is still a further object to provide the use of a primary composition as
described above for the preparation of an oral, topical or pharmaceutical composition

intended for eye health (e.g. age-related macular degeneration).

The invention also provides the use of a primary composition as described above
for the preparation of a food or pharmaceutical composition intended for stimulating the

immune system.
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for inproving skin health, in particular for photo
protection of the skin or for protecting skin tissue

wag@snosiizagei ng. It is still a further object POI/EP2005/002693

provi de the use of a primary cogposition as descri bed
above for the preparation of an oral, topical or
phar maceuti cal conposition intended for eye health
(e.g. age-related nmacul ar degeneration). The invention
al so prphliigsthiechivesttornfalse pravidesytheongeost td @hing#y composition as
descri bed above for the preparation of a food or L
prited Aoy e forc BepBenaating ?ﬁ?% oF PImasquiigrlagqmppsition intended

p

t | g;mge - | ARNBOLIQ. al so provi des
tﬂ@rhée ‘hé*%%ﬁg§f§£@@%%§¥#§$%n as d%gg}ibed above
for the preparation of a food or pharnaceutica

conmposition intended for treating diahetes (e.qg. )
vt g B PERSGY SeRliEn v Srgkes TBISHEEn{he: FisHmeD improved

nQ Yot ARl CORSHITR! R pioTRICO VS Cpri it
coérgg'p Sl ?lﬁ)gn\ég%?%?ng@&?r&ggﬁﬁla ural pro ugt s.e Itdprlmary composition
prewites tike fmpaortany bivaoiies camponenist aff mifing drhve plamp oxageaia] or mixture
bi pacti ve copponents, of .a fruit or .a plant materigl or .

i Beiept e elsrol ihe Biogriae JommaertsdS pbaala thnaturally oceurred in the
CORPRE MS plafit MaRFEl. Ihel fidhar)alomsition GREWHEL Biohftive @mpounds of
frurt or t%e plant nmaterial . The g.rl mary conposition

pribwii deplabi matetialy & € parpoalady highly bigavailablepbtablie and miscible form.
material, in a particularly highly bioavail abl e,

stable and m scible form The features of the present

i nvent i pRe GauRRe dTedb piBsket Shadtiohagat bebew tiiehstbdd€bgether with
obj ects and advantages by reference to the follow ng

delvicthepebjents ambadviahtagetiasaierprgeda tey follpwingdasptipiénn.
Wthin the follow ng description, the term bioactive
conpound i s understood to nean nol ecul es or conponents

shpwiafled AeUrifticindf the imweniiynor heal th i npact when
orally ingested or applied in cosnetics.

Within the following description, the term bioactive compound is understood to
mean molecules or components showing biological activity or health impact when

orally ingested or applied in cosmetics.

According to the first object, a miscible primary composition comprising at least
the essential lipophilic and hydrophilic bioactive components of a whole fruit, vegetable
and/or plant material, excluding insoluble fibers, in a milk or milk protein-containing

carrier, is concerned.

In a preferred embodiment, the fruit, vegetable and/or plant material may be in
the form of vegetables, leaves, flowers, fruits, seeds and other parts of the plant, or a

mixture thereof.

In a preferred embodiment, berries or any other flavonoid-, polyphenol- or

carotenoid-rich fruit or vegetable or seeds are selected. For example, berries such as
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According to the first object, a mscible primry
conposition conprising at |east the essenti al

wo 2spbiiki ¢ and hydrophilic bioactive conponenPGT/@P2085/002693

whol e fruit, vegetable and/or plgant material,

excluding insoluble fibers, ina mlk or mlk
protein-containing carrier, is concerned. In a

preferred enbodi nent, the fruit, vegetable and/or

Pl wbifberhy, Ebluabertigycragbdrty, t m@lHepryM slhckbege! dobssberry, white currant,
| eaves, flowers, fruits, seeds and other parts of the

pl tipgkcugpnts rod; sUrianb ragpbeays sea) hyckthgrra sEpWaeTy, arbutus berry or grapes
e dj herrie Y, r.fl.a Lgd-

o oREE i SRl 28, Bop A lSl i RARLS red it s, peaches,

s eefisimdiichss itras fivtts sbell aexangartn, obigel RBAag&UE) grapefiuit, for example,
aswol fberéﬁ/, bl ueberry, cranberry, nul berry

bl ek bevssd: Fipysaeseity 48 chamoraile ghiyapmthenyme Ritigr peange, honeysuckle,
r CAIr T r A,

S TP B QURKIRNE, oIS o, oty s
amﬂaﬁ&almﬁim@{, WEWQISS.SJ']QBBE%S, .bTMOHﬁE]ﬂtUCBJ bﬂgSels sprouts, collard
peaches, persimons, citrus fruits such as mandarin,

OrERARNE; THBIRGEPGISeengFla pRIOpE; Fecds élﬂcheeéa%%eblgawceo gocoa, coffee and
us; C ] It

LB AR o5 PRI ol SASRHAY

used. Vegetabl es such as tomato, spinach, celery,

carrots ea, kal.e, parsley, watercress, cabpage
br occol {F o R OF g il SmaY. dioa PeedyBelke, form of fresh,
t WoRbEt A QESIrict SRBRY alsOft @RSmpESiH 81 BHER BRd 9ofifial.

bl ack rice, cocoa, coffee and 1ngredients such as tea,
thyme, sweet red pepper, for exanple, may al so be

used. Fruits, vegetables or pl ant terial b .
used i S paAT G p P8 e Pinoe Rt BbE b et Bt material may
MedoiprkeS . lifidy, elamile, mbfeid, ch®ehpdrdesedcdi®ehsiidl - polyphenolic
The essential bioactive conponents of fruit, vegetable
orcopmenpdyaichas davengids Gap Vitgwns g3 rgEeraly, ke exeawple. In particular, the
r i , , i ol s. . .

COIBEHNS cobHoRRLY HpR) BS ALRBRSHENGLE By ROMBIEN igonin, luteolin o
mi diegradtin), f avoasBnube. buerpetid,i engrivetint Hexempferol), flavanones (e.g.

naringenin, hesperidin), catechins (e.g. epicatechin, gallocatechin), anthocyanidins (e.g.

pelargonidin, malvidin, cyanidin) or isoflavones (e.g.. genistein, daidzein); carotenoids
such as carotenes and xanthophylls (e.g. lycopene, carotene, phytofluene, phytoene,
canthaxanthin, astaxanthin, beta-cryptoxanthin, capsanthin, lutein, zeaxanthin, or those
in the form of fatty acid esters; carbohydrates such as arabinogalactan proteins (e.g.
lycium barbarum polysaccharide); vitamins (e.g. vitamin C, B, E...); minerals (e.g.

selenium, calcium, magnesium, potassium).

The primary composition contains at least the essential bioactive components of
a whole fruit, vegetable and/or plant material, excluding insoluble fibers, in a milk or
milk protein-containing carrier. The milk carrier may be in the form of skimmed milk or
whole milk from animal or plant origin (e.g. soymilk, juice or coconut milk, etc..). In a

more preferred embodiment, cow's milk or soymilk are used, depending on the fruit or



10

15

20

25

30

bi oacti ve conpounds nmay be flavonoids such as fl avones
(e.g. apigenin, luteolin or diosnetin), flavonols

W@ eoog/ooxjaer cetin, nyricetin, kaenpferol), flaveeDERR05/002693

(e.g. naringenin, hesperidin), gatechins (e.qg.

epi cat echin, gallocatechin), anthocyanidins (e.g.

pel argoni din, malvidin, cyanidin) or isoflavones (e.g.

geni stein, daidzein); carotenoids such as carotenes
angliniaptdoapyiibs widclyis destepeTies nilkr@nesiging carrier may be any edible
phyt of [ uene, phytoene, canthaxanthin, astaxanthin,

bdiauid rapptainiagt Milk, PR steh AS FYFCHISNOT AEEYaREMPRS, dor example.

' J ' - fea,bohyd
L SR S e e

pol ysaccharide); vitamns (e.g. vitamn C, B, E ..);
mnerals (e.g. seleni urnl cal ci ym magnesi
P

pot assi Thy fruifeepiabler plan msbial gy ﬁe%ﬁﬁ?%ggf]%"eais miggd and milled in
the. L al bioactive T Sl he .
OSSR il BRI AL ot o 1

f ihlb B(D(}Dl., Efdferabllyi fkdm @r5 ﬂgﬂ 1:50. ﬂﬂiﬁhﬂ:{mg(mld %Iﬁillni'(li@ge}m alay :"bE rcarried out at a
The m carrier m in_t orm of ski m or
AHETBEIR O fi9m A S8 C.oOisFARtY T BPeRt 20, 1 DSy IRore preferably
J n : ; -0, .

L A5 R PET el bluth iobrs def p i PR oA Ll e suspension.
orTHif eard beldonobpanyrecyyentomd sidthah Thkiredulting piimbryesmposition may
The | k-contaj ning, carr.ier may be any edible Liquid

o g AR BRI ABY BT e inth R0 BY fECTBH g dpoin n the art. The
pgﬂf-rgédxggon{g%iﬁ@ﬁ BpRkfd nYBaRiABY B 1Ridi® of B foRk | onal |y

be a t

the liquid médium The fruit, vegetable or
plant material as described above, is mxed and m |l ed
in said.mlk or, mlk.prgtein-cqntaining |iquid.ned
h o r eleaton Mgt g ioriad 3 Plnhy) it
PrbareadT the imhpdtahi Butrent: 15 thd Rhold Fuidt Baa ?i)d)d ktAIgklity, miscibility
step may be carried out at a tenperature of from1l to
osmd picavatebbity. fibetn aponesipeny &nay0 be dHahlyrodigpersible in an aqueous

Pr fst%{na tf{ e g)%)%r"’ Por{nois %ﬂgsenTﬂle@ﬁs f.ngﬁﬁééj %e?_%é\*n?e? i d%é@rsible in cold
re 0 g p I'S can

hum L
aving a similar

ved tal’n an agueous suspensi on.
dagiehobyvatsty conventional method. The resulting primary
conposi tion may
The composition additionally comprises one or more of emulsifiers, stabilizers,
antioxidants and other additives. Use is made of emulsifiers compatible in food, such as
phospholipids, for example lecithin, polyoxyethylene sorbitan mono- or tristearate,
monolaurate, monopalmitate, mono- or trioleate, a mono- or diglyceride. Use may also
be made of any type of stabilizer that is known in food, in cosmetics or in
pharmaceuticals. Use is made of any type of antioxidants that is known in food, in
cosmetics or in pharmaceuticals. Use is made, as additives, of flavorings, colorants and
any other additive known in food, in cosmetics or in pharmaceuticals. These
emulsifiers, stabilizers, antioxidants and additives are added according to the final use

of the primary composition.
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be further pasteurized and/or dried into a powder by
techni ques known in the art. The primry conposition

w@bdoaiopdl may al so be in liquid or gel form TPET/EP2005/002693

present invention thus provides8a primary conposition

having a simlar profile of the inportant nutrients

like the whole fruit, it has a good stability,

m scibility and bioavailability. These comnpositions

may be Thegbmpoditiopenayi ddcecdntniapyrdbeieoeorsiagyst eoactive indredients such
powder, formis chgsen, In this instance, the wder is

i3 BB B, LAY, SRS TRAEEHS: CHlenoids, BRPBREOI, eto: that can be
addijtd | ry nPfo §8d Sofbo bfol izati
TSR PRy ERTRSEE AN, O SoRbafiTth SElHephtouization andlor
maldtgngf enul sifiers conpatible in food, such as

phosphol i pids, for exanple |ecithin, polyoxyethylene

sorbitan nmono- or tristearate, nonol aurate,

nonopal Adchtife RO fuert hdpRbieaihe. presBBNveRfion relates to an oral
di gl yceri de. e may al so be nmade of any type of

steabipositien cohmprising tha gwimary compdsitipm desasibed iabgveoin afoodstuff, in a
ticals. ' de .of : f. . :

P IR Fia o Dol R el Biepiption og inyg phpmaceutical

P

Rt i cals. Use is made, as additives, of

fl'avorings, colorants and any other additive known in
food, in cosnetics or in pharmaceuticals. These

emul sifers il 1zef ant oxi .and caddi tive S
are ad&%aa a%%f%}rrgl neén oghl?ﬁnet’ 19 i %0% g%gb %Sfl efgrpg{ﬂﬁr?ﬁ‘%r{ycsbnsumptmn 1S
C Gpeisinthied bihke afuiieasinidrp Bompysitibs Oido eéapdkitipinae be @ nutritional
or natural bioactive i ngdrledi er]é? qs:uch a% am n% aci ds, .

f #omplete ifganule; pAASProfiFe patiilled o shehhsfaple beverage, a mineral or

! .Co. ot '
g?%@& mnxgé)%?rﬁ gae §1gu1§1a{353x§k6 Gl 5 tff‘g%&%y eéukwgl%fnemf Aikal feplacement, a

onpo efo
pasitietionak b, arcoafidtionersly y intitk oAz damutinteg hidk arddmet, laeyoghurt, a milk

aspect, the present. invention rel ates_.t n oral . "

c SREBL POTEsT: BTl TG RdHEy e BHOSPEROA, o0 infant nutritional

des6didp bR Yeodult & 4 RAHSKE berehlMaded product, an ice-cream, a chocolate,
coffee, a culinary product such as mayonnaise, tomato puree or salad dressings or a pet
food.

In this case, the primary composition, which is preferably in the form of a
powder, can be dispersed in the above-mentioned foods or drinks so as to have a daily
intake in bioactive nutrients as described above, which depends mainly on the fruit,
vegetable or plant utilized, the desired effect and target tissue. The amount of the
primary composition or food composition to be consumed by the individual to obtain a

beneficial effect will also depend upon its size, its type, and its age.

The nutritional supplement for oral administration may be in capsules, gelatin
capsules, soft capsules, tablets, sugar-coated tablets, pills, pastes or pastilles, gums, or
drinkable solutions or emulsions, a syrup or a gel, with a dose of about 0.1 to 100% of

the primary composition, which can then be taken directly with water or by any other
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food supplenment, in a pet food product, in a cosnetic
preparation or in a pharnmaceutical preparation. In a

w@e@sesried enbodi ment, a food conposition for POTYEP2005/002693

consunption is suppl enented by ghe above primary
conposition. This conposition may be a nutritiona
conplete fornmula, a dairy product, a chilled or shelf
stable beverage, a mneral or purified water, a liquid

H},%m FnAY P Thiy %ﬁ;%l@ﬁ%ntsﬁgag' %IEannchﬁie”Ea&weetener a stabilizer, an
I onal a

acenent, a nutr a confectionery,
m drklomdaﬁt faﬁraﬂémﬂveﬂa iliad deingy odal a:blor'mtyAgatupplemeat forl d05met1c purpose
based ovvde[ an enteral nutrjtion duct, an_.infa

f A 1t10&1,q ylﬂogmrlsﬁlﬁ pqrpp% acﬁ’rVSd resgegteFoeg}e skm Methods for
r based product, an
!O g%%fn %ﬁerg a%eﬁédﬁxﬁBﬁﬁn&@fe? : produ

ate, co a culinary product
such as mayonnai se, tomato puree or sal ad dressings or

a pet food. In this. case, onposi tio
Wi ch 18 U CHOGITars b BN RGP b b HBRREHOn g bp administered for
d' B \;g&%c' Eﬁ‘ld?di‘%héi‘@&‘ﬁﬁc %Qﬁﬁéﬂ'&e@nf&%‘éu@é asHlicBSnsS BoBPositions are

a daily intake in bioactive nutrients as
d@mmistﬁdecmmwpa,tlem ple¢ady spHedsg feini yiseaset #ﬁedefspubetd herein under, in

ve et abl §§ffgﬁ)n$ﬁ<t§0u“ I 'r#?gistlmﬁalg'es” ;{}xeffe gﬁnﬂ ﬁhedlsease and

orltsf %%ﬁli%mi’&%l t AQN ahRube fefsaee bitchhplisdihiy dyalefined as "a
to obtain a beneficial effect will al so depend upon

| ttl;e@p@élcally sffestpe, doaeid Amawageifective forthisiwillglenend on the severity of

g:tﬁgtd [sgase a&lfﬁl egvrelaé% dgngal e?%llrsgést('a %? g{)gﬁyagl%& BICO%B@%C?C %pphcatlons

t addin@iositionk labcordipasd else Biveia@i hiel AiBninigteng] tooa[ patlent susceptible to or
dri nkabl e sol utions_ or emul si a syrup qQ % .
wi Qthersvisgo giskof awar}tcul?r flisegsey 39@% &1 apfentas ﬁ#ﬁ}eﬁ o be "a prophylactic
cQo I1Q 0L )
CORRfLL dg&- ﬂff‘{hﬂﬂ pé hd fi2isD gﬁ%@h{%mgginsfeg)%*ﬂ o hd patient’s state of
anﬁmhhmndumaﬂm.smeetener, a stabilizer,
antioxi dant, an additive, a flavoring or a colorant. A
suppl enent for cosnetic purpose

The compounds of the invention are preferably administered with a
pharmaceutically acceptable carrier, the nature of the carrier differing with the mode of
administration, for example, enteral, oral and topical (including ophthalmic) routes. The
desired formulation can be made using a variety of excipients including, for example,
pharmaceutical grades of mannitol, lactose, starch, magnesium stearate, sodium
saccharin, cellulose, magnesium carbonate. This composition may be a tablet, a capsule,

a pill, a solution, a suspension, a syrup, a dried oral supplement, a wet oral supplement.

It will be appreciated that the skilled person will, based on his own knowledge
select the appropriate components and galenic form to target the active compound to the
tissue of interest, e.g. the skin, colon, stomach, eyes, kidney or liver, taking into account

the route of administration.
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can additionally conprise a conpound active with
respect to the skin. Methods for preparing themare

waeeomosiknow edge. |1 n another enbodi ment, a  PCT/EP2005/002693

phar maceuti cal conposition can fg¢ adm ni stered for
prophyl actic and/or therapeutic treatnments. In

t herapeutic applications, conpositions are

adm nistered to a patient already suffering froma

di seasepheAivERERT hibe delaRE &b UoERstic &danmitwﬁoemh;tmsing the primary
sufficient to cure or at least partially arrest the
s yooptposgionfdesdribediabews dt mnan betformuletnd in detienss shampoos, creams, sun-

t d te t i ' [ fi . .
C eahs oottt b fpSC T REGRE el g el ol egpunpte. This
t RognptsitionAPRIER o Be tuded Sspi@dliyt sddforallg cdinpeidéea #ir an oil which
the wei ght and general state of the patient. In

preapihel usetiin cappeticsatarorempiohess inrengasedbcbedd FigA twork, Cosmetic

St ARG, BAMURPLCL Y o8 =Pt LSy oty cqpmedcally active

dijg@aaRntsSULKe a0mpabitioh addidefdllyedomnprif® aastructuring agent and an
prophyl actic effective dose". In this use, the precise
arpouHsiflen GAher exspies. salorams, ragranses or apagtiierpearhalse beadded to the

<P 1 SO TRPAIAR ot B MER B st v consin o

agaspira if diffeaent iegredichs knatwarte thé sitiied paseon, @hsuring a fast penetration
differingvviththe de.of adm nistratiqn, for .

e @i él,;hs@nﬁq: }nt%p scgh@dt}gﬁyeggmg e qgaatbqq.]tgereof during storage.
ophthal mc) routes. The desired fornul ati on can be

made using a variety of excipients including, for

exanpl dt vwlaenmderstdodahatgthadescapht offdimnpresdnt ihwotios eay likewise be
starch, magnesi um st.earate, .sodi um saccharin o .
P8, Qe aTU b BEE P oaOpBaTY Fasdicpiigns. Since the
beotpgRRielor tRe GRREM Rwedidd hlay éasHPIvel ddiinistered together with food
suspension, a syrup, a dried oral supplenent, a we

oraitesalppesint relinicpt fagd mayebenppipliad eardainingag higheamount of the said
skill.ed petson w | ased N s, 0 . sel .

KU 0L 8L o R 222 AGE o s it
t hppaadihy @1LRERRIEE]IED péden will envisage a variety of different alternatives to

the specific embodiments mentioned herein.

Administering to a pet or human, a food, nutritional supplement, a cosmetic or
pharmaceutical composition as described above, results in an improved skin health, in
particular for photo protection of the skin or for protecting skin tissue against ageing,
e.g. for inhibiting damage to the skin and/or mucous membranes by inhibiting
collagenases and enhancing the synthesis of collagen. In fact, the use of the primary
composition as described above makes it possible to enhance the bioavailability of the
said bioactive compounds in the body and to slow down the ageing of the skin, for
example. It may also be useful in the prevention or treatment of sensible, dry or reactive

skins, or for improving skin density or firmness.
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tissue of interest, e.g. the skin, colon, stonmach,
eyes, kidney or liver, taking into account the route

wobtooadpini strati on. The i nventi on al so rel at es POI/EP2005/002693

cosnetic conposition conprisingithe primry

conposition described above. It may be fornulated in

| oti ons, shanpoos, creans, sun screens, after-sun

creams, anti-ageing creans and/ or ointnents, for

exanpl eThel Hrim49 "p@Epdsitivn \WBi ddsceibed dous eday oflss del Yised for the
addi tional 'y conprises a fat or an oil which can be .
usmreparnu@bg%@n peed, topiepl @ phappecciificd sompRsition deor ¢yesight in particular
CTEA wor : ' ed '

1 or ¥ty (B b ot SRR R BACNAR eaBRRLLH B be used also
| Nk egicBitfng e oo shidiomsadai tdiwasdsl yr coivpidesedr acancers and
structuring agent and an emnul sifier. inher exci pi ents,
cottmulating the IMgYERE SEYCBy m@ﬁé@ﬁl@lﬁl@@oeg CRP% doN KB d

to the conposition. It will be appreciated that the

present cosnetic products will contain a m xture of

di f f er eThe folloment extnsplésitivstrate thehiaveitioh lie thape detaih without restricting
ensuring a fast penetration of Hﬁhe sai d substance into

t hidesrng thesefo pAH\REFRERREETRIE BRERMOY OFF1E Pisgpiaged:

storage. It will be understood that the concept of the

present invention may |i kew se be applied as an

adiExmaplest her apy assisting in presently used

medi cations. Since the conpounds of the present

invention may easily be adm ni stered together with

f ! ' ' l&zﬁlﬁ' donsisbsion HenPRBIH

cgﬁ?%‘f{me% Igtleﬁiﬁgiﬁfdal\fr%futﬁ% ngif t he said substgﬁ‘ges. I

will be clear that on reading the present

20! SNBSS e Sy BRSNS Gyt na 1t

al ¢@ndiadd ide mexthikewspept’ ocstanddol e nhsutss indoneded with Polytron
herein. Admi nistering to a pet_or_human

, f ood,
U ERIrRa ang s ERREnol 2y G5 E VMY ke P 0R0) 24000 rpm for 15

co e . ri OV il ' j V.
SO G RSP L P QR o o
skihe rarxtfrerway plagtiined) asRO85¢C dyumeagaohstteadatngnd cooled to room

temperature afterwards. The resulting mixture was then centrifuged at 2000 G for 10

minutes. The solid residue is discarded. The liquid phase (306 g of orange-yellow milk)
was freeze dried. The dried product is finally grinded to give 54 g of orange-yellow
powder, which had shown very god water-dispersible property and improved stability of

zeaxanthin compared to the wolfberry fruit powder.

Example 2: Preparation of the primary composition from tomato

Fresh tomato pulp (93g), skimmed milk powder (10g) and tap water (30 g) were
introduced in a 250-ml container. The mixture was homogenized (Polytron) at 26000
rpm for 10 minutes under a nitrogen atmosphere. The temperature of the mixture was
maintained below 30°C by cooling with an ice bath. The mixture was then centrifuged

at 2000 G for 10 minutes. The solid residue was discarded and the liquid phase (96g of
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e.g. for inhibiting damage to the skin and/or nucous
menbr anes by inhibiting collagenases and enhanci ng the

waysloedes of collagen. In fact, the use of theCPEPI0AS/§02693

conposition as descri bed above p%kes it possible to
enhance the bioavailability of e said bioactive

conpounds in the body and to sl ow down the agei ng of

the skin, for exanple. It may also be useful in the

pr nt:i . . of j N .
KRB0 R dhcd RS adnBiud s Tl GeblikEand a rod-pink
prpovedey (CRBPOSad dtamined. descri bed above may al so be

used for the preparation of an oral, topical or

phar maceuti cal conposition for eyesight, in particular

f Cll J t . - .MAC .
dclEhEPE ST pRla e Bhifhid BridBfy. ShBbEHaTRC Ul kaing to the
t riz@tntign car di ovascul ar di seases or disorders or

cancers and stinulating the i mune system and

reduci ng bl ood gl ucose, for exanple. The follow ng

exanpl egrd L Ae.J NV, [0 ;1A det.al

o hout T B e T 1 Bae S (b mamafacture
ar & fginenedyogwi-tke mitkhpodidse Tadd tas, dd. offxamtsipesduct containing 2.8

Ex 1. Preparatjqn .of e, pr.i mar ogitign fro
ol BB EN B AR P of FRPoR Lk BRI fh Fluerose vias
( 30@p&tbd WosteukiRbd 98 8 derhperfiute Hichabweratdi42C. PikEltures of a non-
mXxture was kept to stand for 10 minutes and treated

wi thickeoingt stain( Df speapsocegeusn thevnrphidusT@ahnel @gyobyviscous strain of
KI NENVATI PT3000) at 26000 f 15, paut d .
o e dtegig e AOPRRgd b Bt M BBl conaining

t hgpok eppacadndfitndd hille powdeur ndvads] WabNtcdind@dcial yeast extract. The
80-85C by neans of water bath and cooled tg room

t epastavsized enidk tepdust ds . tham dnodated iwith dvtodir @acheef thess reactivated
ce [ 200! r ' T [ ° :

" B HRSty? i il Bl g T e [ gRRhEpt 32°C wntl the e
or @agieedy el vaue ofl k3. Vias tier éepenttdi adlk, Flogudsikedproduct, the primary
oroduct e L1nal LY 8 95 ALY S b o

Example 4: Pet food product

A feed mixture was made up of corn, corn gluten, chicken and fish, salts,
vitamins and minerals. The moistened feed leaving the pre-conditioner was then fed into
an extruder-cooker and gelatinised. The gelatinised matrix leaving the extruder was
forced through a die and extruded. The extrudate leaving the die head was cut into
pieces suitable for feeding to dogs, dried at about 110°C for about 20 minutes, and

cooled to form pellets. The resulting water activity of the pellets was about 0.6.

The pellets were coated by spraying a coating substrate comprising

tallow fat and the primary composition as prepared in example 1.

Example 5: Cosmetic for oral administration
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powder, which had shown very god water-dispersible

property and inproved stability of zeaxanthin conpared
wo eooslog21eol f berry fruit powder. Exanple 2: Preper/ario05002693

of the primary conposition fromltomato Fresh tomato

pulp (93 g), skimred m |k powder (10g) and tap water

(30 g) were introduced in a 250-m container. The

m xture was honogeni zed (Pol ytron) at 26000 rpm for 10

m nut es 01 Lr a re.. the tepgperature )
of the. i Benpodti bt B0 R ER BB R b BB g formutation:
Wth an ice bath. The m xture was then centrifuged at

2000 G for 10 mi nutes. The solid residue was discarded

and the liquid p §9@1p@93@ ofa red pi nk i ||i)g perscapsule
freeze dried. The )/ aded
and a red-pink pa‘tr)\n{na%}r#n %){aeé(ﬁ?lgleﬁec 50Exarrpl e 3:

Dai ry product coptaini ng prl rrary conposi tijon accor din
to the invention/ The prinary conposition as prepared

in exanple 1, is Esemlém@tﬂmmauf acture of fernented
yogurt-like mlKk thi-s—H—+ef—a—mlk
product cont ai ni nghgrogry(ﬁa&nefcgpglo%d suppl dfent ed wit h
2 % of skinmred n| Ekchd@i@nd 6 % Of SUCTQHE Wars
prepared, pasteufized and its tenperature|then | owered
to 420C. Precult umncﬁiura stearetdi ckeni ng stBain of

St rept ococcus t herrpphi-tus—and a—hReR-—whscous—strain
of Lactobaci I | us| B %PP%?@fé\kiarléﬂlFéact ivatdd in a
sterile M5K cult UC@aﬁﬁv\%hg{Htcom ai ni ng 10%jof
reconstituted m and 0.1% of compercial yeast
extract. The past©umilzed nmilk product is {Ben

i nocul ated with g% of each—of—thesereactivated

precul tures and RS i | K product was then©al | owed to
ferment at 32C ungipddche pH reached a varygszgf—4-5—T
the fermented m|Lk, yogurt-like product, the prinmary
conposi tion as inPdywdphe 1 (1% was added6and stored
at 4C.

Titanium dioxide 0.3
Coloring agent 15
Table 1.

The composition can administered to the individual in an amount of 2 to 3

capsules daily.
Example 6: The bioavailability of zeaxanthin from wolfberry preparation
Two different wolfberry preparations were prepared as the following:

Treatment A

2 kg of dried wolfberry fruit was rinsed with tap water and added to 12 I, of milk
(reconstituted with 1 kg of skimmed milk powder) at 30°C under mixing with Polytron
(Dispersing and Mixing Technology by KINEMATICA, PT120/4M). The temperature
of the mixture was raised to 80°C and kept for 15 minutes under a nitrogen atmosphere.

During the Polytron-treatment the temperature of the mixture was maintained at 80-



10

15

20

25

30

Exanpl e 4: Pet food product A feed m xture was made up
of corn, comgluten, chicken and fish, salts, vitamns

wae@sovaier al s. The noi stened feed | eavi ng t he PCT/EP2005/002693

pre-conditioner was then fed inko an extruder-cooker
and gel atinised. The gelatinised matri x | eaving the
extruder was forced through a die and extruded. The
extrudate | eaving the die head was cut into pieces

S LBSE’@hilggm&ﬁfs drepdémitt Snd@@led @6 Binpaaké aftdiRardsOThe resulting
e

about m nutes, and cooled to formpellets. Th .
r eBixlure s wagnesenirifbged aty2089Glerel hainusess Tha solibissidue was discarded.

h | et,s.,» i i .
R R T L R s
C OTHRQE ddipRodss wak Gpalleshinded ex givel3gk dlof drxaiEpyetio: powder.

Cosnetic for oral adm nistrationA conposition in the
formof a hard capsule has the follow ng formul ati on:

T he conposition can administered to the
iﬁgg%%ﬁ in an anount of 2 to 3 capsules daily.
BExaspg of diied holibewawas lgaihddd inyo pdwdee axgeticn iwittf 0.6 g of dry ice using

wol fberry preparation Two different vvolfberr¥ .
prisgreed; ilsBuller siRdssat kPR deraye Wik kegt Torr bhpwei an oven at

A . ; teni : . .
oAl B PRG3R T s e PR HobRa futo 0.8 L of
kogvaaér {R31@¥edn nd | doupleddadket atadQC eqnigpped nivith ngn vegithtor. After the
Pol ytron (Di sper.si nd ' Technol o by, .
KITRIERREFIEA, WaSTEESS 4 SR el e rEftiee SHSheRoR; was,fbiected to a
Waerhd $Rmicht 3Grandy kERlted Ahdel 2t JAH! EReriRE &lsiRnsion was freeze-
nitrogen atnosphere. During the Polytron-treatnent the

t alrjpdrtagivea wistentizednvalibarey wevalenmi nt ai ned at 80- 85C by

nmeans of water bath and cooled to roomtenperature
afterwards. The resulting m xture was then centrifuged
atT2AQRe& Eor 10 minutes. The solid residue was

di"'scarded. . _ _ '
Optisharp 5% CWS/S-TG is a reddish, fine granular powder, which contains synthetic

zeaxanthin finely dispersed in a cornstarch-coated matrix of modified food starch, from
DSM.

A clinical study was conducted with these three preparations in which 12 persons
consumed each preparation (both adjusted to 15 mg of endogenous zeaxanthin) in a

three-week interval, together with sufficient amounts of oil and carbohydrates in a meal.

It was observed that the absorption of zeaxanthin from the wolfberry obtained with
treatment A was significantly better than that found for treatment B (Table 2), as
measured in the chylomicron fraction of blood samples taken over a time of 10 hours
post-ingestion. A similar absorption of zeaxanthin was also observed with the treatment
C.
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After the addition of 1.3 kg of maltodextrin (1TO06),
the liquid phase was freeze-dried. The dried product

wormshpaial |y grinded to give 3 kg of orange-yePtDRP2005/002693

powder. Treatment B 0.5 kg of djsed wol fberry was
grinded into powder together with 0.5 kg of dry ice
usi ng Kenwood and Buhl er grinder. The powder m xture
was kept for 1 hour in an oven at anbient tenperature

under._vacuum |[The resuyltin er was|[introduced into
0.8 F¥ B Niat e (830 ;&fﬂﬁxglﬁ@m\gd-jacket r eacAHE nmol/1*h
equi pped withjan agitator. After the tenperature was

raji sed back to GH@,gJuﬁ‘ﬁ@f‘?re@é‘Fl’ffler{@t@l@pensi onBaggline adjusted
subjected to a thermal treatnment for about 7 nminutes
undgr nitrogen. Then t nsion was freezegdri 0
gi v§ a pasteurized wol ??gﬁ(?%@ owder. Tieat nment 9@5%943)
tTstrarp5%tWs-S—TF6+s—areddish—Fhe—granular
pogwler, whi ch| contai ns0sgr(0e)i c zeaxanthin figpghy1.o09)
dilspersed in a cornstarch-coated matri x of nodified
fgod starch, fromDSM _A clinical study was conducted
wilth these thiee prepat@fi®AY in which]12 pers®A4(1.69)
consumed eachl preparation (hoth adjusted to 15 ng of
entidde RoliBe biasvaitrbmlity)ofizaaxanthin &emmwekbémy prepatations and formulated
to | fficient anounts of oil and
ca%glﬁ%lrzg%geagt}ﬁlﬁ a nmeal . It was observed that the
absorption of zeaxanthin fromthe wol fberry obtained
with treatment A was significantly better than that

f ofs¥mpler7: tireparation of therprimary rompesition Sueradvalfberte
chyl omi cron fraction of bl ood sanples taken over a
time of 10 hours post-ingestion. A simlar absorption
of3 kgaofadidii woltharrnlfsnit whs eihveldwivht tap ttert filgBhd®Atto 18 L of milk

C.Table.2 : Th pogvailability of zeaxanthin from
wdF BET il KR B8 G0k R evae) ot 30°C' tnder mixing with
Polytron (Dispersing and Mixing Technology by KINEMATICA, PT120/4M). The

temperature of the mixture was maintained at 30°C and the treatment with the Polytron

continued for 30 minutes under a nitrogen atmosphere. The resulting mixture was then
centrifuged at 2000G for 10 minutes. The solid residue is discarded. After the addition
of 2 kg of maltodextrin (IT06), the liquid phase was pasteurized and then freeze-dried.
The dried product was finally grinded to give 4.4 kg of orange-red powder, which had
very good water-dispersible property and improved stability of zeaxanthin compared to

the wolfberry fruit powder.
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synthetic zeaxanthin. Exanple 7: Preparation of the
primary conposition fromwolfberry 3 kg of dried

wowdosloexriey fruit was rinsed with tap wat er andPem@PZIO$/@02693

18 L of mlk (reconstituted mﬁtﬂ 0.85 kg of ski mred
mi |k powder) at 300C under nixing with Polytron
(Di spersing and M xi ng Technol ogy by KTNEMATI CA,
PT120/4M . The tenperature of the m xture was
maipligjned at 30C and the treatment with the Polytron
continued for 30 mnutes under a nitrogen atnosphere.
The resulting m xture was then centrifuged at 2000G

for 10 mnutes, The solid resjdue is discarded. After .
t he addit Aomissible Prighasy cREPPHHEN CPMBTIBINE G ieast [ee essential lipophilic

o St Sy BT SRS LAHBORRR AIWAAE It SEFTHE o lant material,
of expladige insethbrofibes, in whiithohaik pestyingoathining carrier.

wat er - di spersi bl e property and inproved stability of
zeaxanthin conpared to the wolfberry fruit

powder . &l @ 05 1S54 | Yo CRAROBI 1, Q0 .
povir £ $ige Bt G BEIIBE o SHIROP! 1440 e i e
hy aiiddgdplhntandiedalds in/the fomp ofiecgetabdds, Bavdxo Flewkrsyfiuits, seeds and other

veget ab d/ or pl.ant terial, excluding insoluble
fi%@Tss‘?fjtﬁ‘?]S]gn?n(’FR ?‘mﬁ‘?@reﬁiﬁot ei n-contai ning carrier.
2. The primary conposition according to claim1,

wherein the fruit, vegetable and/or plant naterial is
i n the Boflieofrimeryetempestion eavadingf foowkim, 1forult syherein the fruit,

d d ot ts .of the plant i xt .
© nEEIE of Pk tFSAL S b SPEl bt Rt P0G capaerr, white
1 Qrradt, YR CRirt! MeackEwidnt, YRUSIBD! HadkbeRY 2BbodBBERY, Blspberry, sea

is a_berry such as wol fberry, blueberry, cranberry,
whbeaktleainy sirawberee agbitrnaberry b BeadRS Lot 2t othetiIflswpngid, polyphenol or

) A5RS89 BEEkp SR BB, SE AR such o opic,
f | metone) Biwipehypieenadd ddte, prunes, peaches, persimmons, citrus fruits such as
mandarin, orange, tangerine, grapefruit, and chamomile, chrysanthemum, bitter orange,
honeysuckle, jasmine and safflower, and tomato, spinach, celery, carrots, pea, kale,
parsley, watercress, cabbage, broccoli, lettuce, brussels sprouts, collard greens, turnip

greens, fennel, onions, tea, corn, cocoa, coffee, thyme or sweet red pepper.

4. The primary composition according to claim 1, wherein the essential
lipophilic and hydrophilic bioactive components are lipids, alkaloids, proteins,
carbohydrates, carotenoids, polyphenolic compounds such as flavonoids, vitamins or

minerals.

5. The primary composition according to claim 4, in which the flavonoids are
flavones such as apigenin, luteolin or diosmetin, flavonols such as quercetin, myricetin,
kaempferol, flavanones such as naringenin, and hesperidin, catechins such as
epicatechin and gallocatechin, anthocyanidins such as pelargonidin, malvidin, cyanidin

or isoflavones such as genistein, daidzein.
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carotenoid-rich fruit, vegetables, seeds, flowers or
pl ant materials such as apples, nelons, kiw,

we@b@sopHsl, red date, prunes, peaches, persi MDPGT/EP2005/002693

citrus fruits such as mandari n,i7orange, tangerine,

grapefruit, and chanmom |l e, chrysanthemum bitter

orange, honeysuckl e, jasm ne and saffl ower, and

tomat o, spinach, celery, carrots, pea, kale, parsley,

wat er cress, cabbage, broccoli, lettuce, brussels

sprouts, collard greens, turnip, greens, fennel, )

oni ons, 6.t B, priey, camepasiionasFeISRg forsiamn dr Inswhich the garotenoids are

pe r. 4. Th ' i ccC ' j

o Eliepes oo S BaQTRY SR 85 oPPerl GEOERE BRBRRLE. phytoene,
bi @atiakxehing apeneimis, vte-chippaathinal depkailds, lusint SaRsathin, or those
car bohydrat es, carotenoi ds, pol yphenolic conpounds

suiafihatorm of\fahordd estist ami ns or ninerals. 5. The

primary conposition according to claim4, in which the
flavonoids are flavones such as apigenin, luteolin or

di osnet 7.nThd pAunaplcempusitioraceprdingeto clainmyly, i veledrein, the milk is from
kaenpferol, flavanones such as naringenin, and
hetpapl ofi Mant@%glkhi ns such as epi cat echi n and

gal | ocat echi n, anthocyani di ns such as pel argoni di n,

mal vi di n, cyanidin or isoflavones such as genistein,

dai dzei $.. Bhe filn@aryr ¢comypositomngeesidingtp agcof diaimgs  do ¢, athich is in the
4, in ich the carotenoids are carotenes and

xaerREBRyorges geholidiY copene, carotene, phytofi uene,

phyt oene, cant haxant hi n, astaxanthin,

bet a-cryptoxant hin, capsanthin, lutein, zeaxanthin, or

those i % therdassmfor thatprgpagation eftaecompysitivheacseiding yo claim 1,

co%rppﬁcgslti oﬁ% afcorgi ng toclaiml 5 wherein the mlk is
f rORRT Yl ©G1PpPant origin. 8. The primary .
conposi {)imRiACHRT Aillitg tthe 80), 0égetdbid BBd/dr plant mawhial th milk or milk
is in the formof a powder, gel or I|iquid.
protein-containing liquid medium, :
ii) separating insoluble fibers to obtain an aqueous suspension
iii) optionally pasteurising the resulting suspension
iv) optionally add synthetic or natural bioactive components during the

processing

v) and further optionally drying the suspension to obtain a powder.

10. A process for increasing miscibility or dispersibility in an aqueous system,
stability, and bio-availability of bioactive compounds of a fruit, vegetable and/or a plant
material using a primary composition according to one of claims 1 to 8 or process

according to claim 9.

11. A process according to claim 9 or 10, in which the natural bioactive
components are as amino acids, fatty acids, vitamins, minerals, carotenoids,

polyphenols, etc.
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9. A process for the preparation of a conposition
according to claiml1, conprising the steps of: i)

waoreoosogeiand mlling the fruit, vegetabl e and/ oPCPERII5/002693

material in mlk or mlk proteiygcontaining |iquid

medium ii) separating insoluble fibers to obtain an
aqueous suspension iii) optionally pasteurising the
resul ting suspension iv) optionally add synthetic or

nat ur al ;i 8gcshy @oﬁPW Rbfpeidien thet BEmMBFO€8:PbAFON )according to
g

and further optionall dzilng_the suspension to obtain

a ghaimserto 8 o aﬁoqu@ﬁefés ofad pdinirg steadionngyichiag éi binpiritipnak composition,

L R RS (L Je—

v§ggﬁﬁgﬁﬁLand/or a plant material using a primary
conposition according to one of clains 1 to 8 or
process according to claim9. 11. A process according

toclaim9 or 10, in.which t natur al, ,bi tive ..
c_on'ponel:gt SHTHPRL UNRERIHON 366 Pﬁggg F%%fféilrgélg f 21 ?c%v1§taa%1t%‘%?nal complete
MifBRhalaSa deRy piRIel, dschilkdl orpheHGlable Béverded, a Alin@aBbr purified water
conposi tion conprising the primary conposition .
acvaedadiguidbdinia prgun ardietary suRpPlgnicsb @dnedl remleremsak @ nutritional bar,

adm ni.stration, . ' A [:1
PR a5 B e la B PLo SRR 98 povics,a
prepasiahi@iioar plodudt, phainfime dotmala) apriafar atutdtional Jrodwt, a cereal
oral conmposition according to claim112, which is_a

nirrpdugtonap feungited éoreak Reved, Prodysh AR fsPuieRdl, a ghocolate, coffee, 2
Chigk; { Y 8L R96 pied Bl s :
puhslrulh lb ?1370& \%g?%r%(\i/\l}a%e@?}logn??du?% gyrl? nﬁ, a soup, Spesorap et food

di etary suppl enent, a neal replacenent, a nutritiona

bar, 14. An oral cosmetic or pharmaceutical composition comprising the primary
composition according to claims 1 to 8, which is a tablet, a capsule, a pill, a solution, a

suspension, a syrup, a dried oral supplement, a wet oral supplement.

15. Use of a primary composition according to claim 1 to 8, for delivering the
multi-nutrients of functional ingredients of fruits and plant material with improved bio-

availability, miscibility and stability.

16. Use of a primary composition according to claim 1 to 8, for the preparation
of an oral, cosmetic or pharmaceutical composition intended for improving skin health,

in particular for photo protection of the skin or for protecting skin tissue against ageing.

17. Use of a primary composition according to claim 1 to 8, for the preparation

of an oral, topical or pharmaceutical composition intended for eye health.

18. Use of a primary-composition according to claim 1 to 8, for the preparation
of an oral, cosmetic or pharmaceutical composition intended for stimulating the immune

system.



a confectionery, a mlk or a fernented m |k product, a

yoghurt, a m |k based powder, an enteral nutrition
w@ewdoelizt an i nfant forrmula, an infant nutritiBEEEP2005/002693

product, a cereal product or a fernmented cereal based

product, an ice-cream a chocol ate, coffee, a culinary

product such as mayonnai se, tomato puree or sal ad

dressings or a pet food. 14. An oral cosnetic or

phar macputiiadf L£LHRasi donpositionactaiditg fohdaipl 1 B®BYfor the preparation

cggposition according to clainms, 1 to 8, which is a. .

t aifl en, omlcapsuetic o pharmacenticg] (gompRpsitions deth daveglng qor treating

Syr.u a dri : | suppl ement .

He B Rl BBl S P thnceh, M 2o el 2 m 1

to 8, for delivering the multi-nutrients of functiona

ingredients of fruits and plant material wth inproved

bi oavailability, mscibility and stability. 16. Use of

a primary comnposition according to claiml to 8, for

the preparation of an oral, cosnetic or pharnmaceutica

conposition intended for inproving skin health, in

particul ar for photo protection of the skin or for

protecting skin tissue against ageing. 17. Use of a

primary conposition according to claim1 to 8, for the

preparation of an oral, topical or pharnaceutica

conposition intended for eye health. 18. Use of a

primary conposition according to claiml1 to 8, for the

preparation of an oral, cosnetic or pharmaceutica

conposition intended for stinulating the inmmune

system 19. Use of a prinmary conposition according to

claiml1l to 8, for the preparation of an oral, cosnetic

or pharmaceutical conposition for preventing or

treating cardi ovascul ar di seases or disorders or

cancers or di abetes.



