1 DELIVERY OF FUNCTIONAL INGREDIENTS The present invention relates to a primary
composition comprising all essential nutrients of a fruit or a plant material, which has an increased
stability, bioavailability 5 and miscibility; and process of forming the same. It also relates to an oral
composition that contains the primary composition in a foodstuff, in a food supplement, in a cosmetic
preparation or in a pharmaceutical preparation. Background of the invention 10 Pigments and
bioactive compounds extracted from fruits or plant materials are widely used in the food industry as

functional ingreﬁ t irs?égg Ikt; gﬁ i barum) is one of the most valued
functional ingre Eﬂ(i‘f@@ﬁ?ﬁ%ﬁ iﬁf?ﬁ% ?&:}?ﬁ g’ sight, the immune system, and its
anti-ageing 15properties, associated with the multiple bioactive compounds present in the fruit. It is

traditionally consumed,}tgrou% hot water extrfction. Mafr;% other in%r?edients are alif) well .
perceived by consumel <o TS BRHEHISRI STBI5E et PEURIRG FORRIRERB O RSBSOS L either
difficult or give pooficiibicbwdilaipibiya plfacinfitaiialarehicually schnitreaddaindsitgabsoanakibdithe

drying and handling of their powder very difficult. . A large numper of extraction techniques.are
aeacl Khown. EB B Ao R B TEr oAb G 8 oReAB S R bos ioh
carotenoid-contdiningpptains 2bemaiianig deagsiséibit o pidsdst il Mixirng finel ptapp raatier, withawater
to achieve Brix not Eﬂrgater than.10. ii? Craﬁhin thet .mifdure frotm stage (i) and separating the solids
from the liquid t6 bt Rﬁ%’%‘i‘?gggs? pﬂl%%na&nsl Fom. ?iii? rl':a%rrgéﬁﬁg the pulp to obtain
carotenoid-containing plant oleoresin. Such a water extraction technique is natural, but is not as

efficient as compargd 1,108 55,21 eRliSH" 2

10
Pigments and bioactive compounds extracted from fruits or plant materials are
widely used in the food industry as functional ingredients. Among all of them,
wolfberry (Lycium barbarum) is one of the most valued functional ingredients in China,
especially for its benefits for eyesight, the immune system, and its anti-ageing
15 properties, associated with the multiple bioactive compounds present in the fruit. It is

traditionally consumed through hot water extraction.

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
20 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
25 matter is described. It comprises (1) Mixing the plant matter with water to achieve Brix
not greater than 10°. (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.
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For example, US 6648564 describes a process for forming, isolating and purifying xanthophyll crystals
by saponification of a xanthophyll diester-containing plant extract in a composition of propylene glycol
and aqueous alkali to form xanthophyll crystals. The substantially pure xanthophyll crystals so
obtained are 5 suitable for human consumption and cap be used as a nutritional supplement and as
an additive in food. However, solvent extraction techniques are more difficult to handle, and using
solvent can impair the natural image and/or nutritional functions of the product. 10Moreover,
conventional extraction techniques usyall t a few compounds of the plant or fruit material,
leaving some other bi%%ifé%%éﬁ’o%s%ggggéfeg%s %@xﬁnﬁﬂ%?%%lf%c@gﬁﬂ%sf cl?}B‘r%er‘?B and
other non lipophilieiBanpeuintsrdinofysiradiedipgattieitiviihdhe linophdih ¢ondpsrenisrsnidings
carotenoids, lipophilic vitamins and other lj ids.q]is For ex le, Ug 6409996 B]% .escriggs a
method of obtaiRIRE acE8Houidn SOMBILIY dHe BPRUFEIALTiL By RSNy A Haboloidd™
containing raw maigephwithcaysadpedts axtisatidnlmepiiuen armbhdpinyan @xirast 3oddepatatingethe
flavonoids from saidb?x#rglc#b absorg)tion and/or ads%{ tion A%ain such eitract' n metho on?lg gives
20an extract ma%%‘l&? CEnEini @ﬁgﬂ 8%33%@%1 ﬁﬁlﬁ | I'ésse%ia L AR AR ARPPIC MR AR 4% object
of the present indelidion it faddrddswieecabavegutoblamsiby pravidjnes anfe montatiofiitatteptriaatiig and
delivering the muIH'-nutrient from a fruit or.a H{ant material with irgprovecti sttabillinﬁlmitscibilit}z,th
dispersibility in élaue%sﬁ%gsﬁg SRS <8 4Rt %lﬁhaﬁcréac}lg oal\%ﬁ%ebiﬁ{ly of the'bidattive 88r1r(1)pr)18u%ds.€it 5
also an object tpokhruide 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. 3 Accordingly, it is a first object of the invention to provide a miscible
primary ¢0mposition civitpeisiag adisastithalessentiallipobhiloanas ity aphutict bidastivengompdnents
of a whole fri, yegetaple, andigrpiant material, excludig insolible, fbers In a il op il
protein-containing carhér s’ Acf\r/lantragéous y,the primary composﬁion S a close profilé of the
essential active oamptngnily ofcaliraiddsuipoityphenalg ool stdiztitypmikpilyliili@rdropspecdsi bality not
agueous systems. Moreover, the primary camposition has an epnhanced nutritional value, in the form of
2 beter bioavalEI i Sty s T O e e RO B e R o
concentrated ondredrintmgoidetifodseveral applications into daily-consumed food products or other
nutritionrilguses.
For example, US 6409996 B1 describes a method of obtaining a composition

comprising one or more flavonoids by treating a flavonoid containing 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

20 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

25 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.
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Accordingly, in a further object the primary composition is as an additive in a foodstuff for oral
administration, such as in a nutritional composition, a food 15 supplement, a pet food product, a
cosmetic preparation or in a pharmaceutical preparation. The primary composition is also an additive
in a product for topical application such as cosmetics opharmaceutical products. The invention also
relates to methods of forming the primary composition. The 20 process for preparing the primary
composition to deliver the essential lipophilic and hydrophilic bioactive components of a whole fruit,

vegetable and/or plant materjial comprises.the steps of: . .i) mixing and milling the frujt, vegetable
and/ or plant material iﬁgn?ﬁﬂféib‘?%i%ﬁm%%?efﬂﬁ%o?jﬁﬁﬁtiﬁé ﬁla%?ézYﬁ%té?ﬁrﬁ? %ﬂY‘éSp%aFB{ﬁ‘fbH iﬁ Flfibers
to obtain an aquentisositispersiaprisingiaoptanatlyepasteuiigingtpilas utio ghsdspshisiorbioacine
optionally add synthetic or natural hioactive comppnen ée . caratenoids) during. the processing

0y and further oRHORET T ihd HECLE CoEInSAF o BEREHHeA PAEA . e e SRR aor
advantage of being métucalmilkl postiaftectyvaiapabliigrimproved delivery of multi-nutrients in the form
of a comhination of stabilized water-and fat-soluble compounds, free of organic solvent residues. 5In a
further aspect, the invention provides a method for increasing miscibility or dispersibility in an aqueous

system, stability, and highvaiadubitslgf bieaptiveacorypopadsol aduit ckegepabiteant! i seplaimiahaterial
using a process as described above. In particular, by using milk or milk prateins, saymilk ar.milk-like
oroteine from PGS BAERG L4 SR i B0 WA URRAIs BT IRCH B0 Oy BEr L S
10fruit, a vegetalgjecandigrtarptaMonatesiathe prithasyaswotiperiobjebtohtheminveadianttitipraVideuhe use

of a primary compagsitjon as described. above, for deliyering the multi-nutrients of functional ingredients
of ts, vegota o1 b A AR AP T, S DA A oy g colott I
10 can be used directly or concentrated or dried into powder for several applications into

daily-consumed food products or other nutritional uses.

Accordingly, in a further object the primary composition is as an additive in a

foodstuff for oral administration, such as in a nutritional composition, a food

15 supplement, a pet food product, a cosmetic preparation or in a pharmaceutical
preparation. The primary composition is also an additive in a product for topical

application such as cosmetics or pharmaceutical products.

The invention also relates to methods of forming the primary composition. The
20 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,
25 11) 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.
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15stability. It 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 20skin tissue against ageing. It is still
a further object to provide the use of a primary composiion as described above for the preparation of
an oral, topical or pharmaceutical composition intended for eye health (e.g. age-related macular
degeneration). 25 The invention also provides the use of a primary composition as described
above for the preparatjgn of a foo?ﬁ harmaceutical co osltlon |nte ?ﬂ?ij for stimulatin e immune
System. 5 Finally, S1E RSN A0S BROUTAL BRSSO SO (e

above for the prﬁmmtkﬂmﬁ&eﬁqodfoﬁlﬂhaﬁmﬁeﬁutlﬁﬁﬂﬁofﬁﬁﬁﬁbﬂQﬁ:tﬁﬁﬂﬁdﬁﬁ)fﬂbfl’ﬁﬁbﬂ@éﬂ&bﬁ‘@s (e.g.
having a hypoglé/ciil mloﬂc{e’;b%c% 5The invention now makes available to the consumer an
improved comp&8 WBWH p AR P DS IEE A5 ¥imary composition retaining the
important bioactive components of a fruit or a plant material or mixture thereof. Its profile of the
bioactive components j se to that naturally occurred in the fruit or tlae plant material. ﬂ rlmary
compositon provides HoAGIUECSSb LS SO AP YR MBEAVEd T A GER A HIGHGY o
bioavailable, statilparitvibtigciible 4ornaqueoubhafeathyestabilivg, prasknbiowventbiliecandie bmtcnve
understood together WI'[ fur er. objects an adv ta% l:;}/ reference to the followin crlB
15Detailed descr?gtl% he |fat 1#’ yeeet th|n oRGW nrgrgla @& rlp%nﬁ HEWTH i gIO Qe
compound is umlmﬁohd;tmma&m mplmugmﬂk mnmkkrmtelﬁhtmmmglmmomdatlalotlpmmanhémm

impact when ora X ingested or ap I|e osmetlc ccordin e | flrst 0 ject %mleubge
Sp or extractl ﬁlVel‘ln u 1n trlen edien
primary composi o comprlsmg a Ieast & 6588nual It ipophi hic an rop DI SRS components

of a whol@ fruit, fregetialsigearbiéamplant plate nadf@kdluding insoluble flbers ina m|Ik or milk
protein-containing carrier, is concerned.
It is another object of the invention to provide the use of a primary composition
as described above, for delivering the multi-nutrients of functional ingredients of fruits,
vegetables and/or plant materials with improved bioavailability, miscibility and

15 stability.

It 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

20 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).

25

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.



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. 6 wolfberry, blueberry,
cranberry, mulberry, blackberry, gooseberry, white currant, blackcurrant, red currant, raspberry, sea
buckthorn, strawberry, arbutus berry or grapes and other fruits such as apples, melons, kiwi, cherries,
red date, prunes, peaches, persimmons, citrus fruits such as mandarin, orange, tangerine, grapefruit,
for example, 5 may be used. Flowers such as chamomile, chrysanthemum, bitter orange,
honeysuckle, jasmine and safflower may.be used. Vegetables such as tomato, spinach, celery,
carrots, pea, kale, parJiy Hatr R HBhARS, BISULHT, IHuBSS bl e el BHTSUE LBSHPBrdens,
turnip greens, felesaliibediabsvSaedhspetpasitonnfolatiodas, sincaaceofies anapogidsicntsrisdh as
tea, thyme, swetet red pepper, for example, may also_be used. £§g Fruits, vegetables or plant
materials may bé)lig%?ﬁﬂ'gt 561 St gﬁf“@o&@ﬂ?&%&%’% 16§ Haterials, for example, air or freeze
dried material. The essential bioactive components of fruit, vegetable or plant material may 15
comprise Jipids, alkaloids, proteins,.carbahydrates, carotenoi % olyphenolic compounds such as
flavonoidd, and vitamink 5t RTSEPLIL YoPSLARIE, ber R ARG B o lE e R o Rl IRy S5
flavonoids suchasnipeynites (dgimdighoin, ieolin praiosmetin)pfiandaola (ergnatierceiiporsiysicetin,
kaempferol), flavatnones %aq naritngtergin, htes eriding catec in? e.q; e iclat%chintbaaflocatecthin ,
anthocyanidins ](%.aglpl% bglarrn shidin, Tafvidinh S 8ilnéjn|i6ﬁrl11fso(r) isbfiavore Pe.aél. dlé IStEIN. dal zlélfn);
carotenoids sucthasdfaioteneSland thartthaptiyis (@gohwoopandpsarotdnae npluyitiyusarjelyitodre,
canthaxanthin, ?statlxanttﬁlin lbetta-c%]Jrot(fxrilﬂthini caﬁjsanthin, lutein, ze:axarghin nels those in tge f?rm of
fatty acid esters;nclér%hyedpa os Qich 'as araeoPﬁoIB% gc‘i%rﬁl%orsé%éqﬁsp fg.vd. ‘f&cuﬁ%‘% arbaram e ©
polysacdi@aride)fruitaom pisnfengatetalmim Lyas dolaylynhigdislbi(@qu 2bke leatlernchibcistiblenfagnesium,
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 carrigre Tthatumik chrther paesgineiiny ting doreaonfiskihunedduiktoo B dudediermili<irom
animal or plant ricin, (6,0 SoXmIlkuige or cocoRut milk, sie. oo & more pleferred embodiment,
cow's milk or soymi used, depenén%g on the fruit or primary cgmposn ion which is desired. The
milk-containing carrier may be any edible liquid containing milk proteins such as caseins or whey

proteins,lgor exaI%%Il%.eX%%gé?ﬁ)lﬁooAI%trrtlﬁé/i%ggggﬂy be added to the liquid medium.

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.

20

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.

25

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.

30 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



5The fruit, vegetable or plant material as described above, is mixed and milled in said milk or milk
protein-containing liquid medium in a respective ratio of about 1:1 to 1:1000, preferably from 1:5 to
1:50. The mixing and milling step may be carried out at a temperature of from 1 to 95C, preferably
from about 20 to 80C and more preferably from 40 to 8@C. Then, insoluble fibers are removed to
obtain an aqueous suspension. 10 This can be done by any conventional method. The resulting
primary composition may be further pasteurized and/or dried into a powder by techniques known in the
art. The primary compositign optained may also be in liquid or gel form. The present invention thus
provides a primﬁé@&?ﬁﬁbﬁfbﬁg%inﬁr%{lagﬁﬂi}’ar @&ﬁlﬁ‘ne FY#EeWpoﬁ%?ﬁeRﬁW’enf@m% e Hole
fruit, it has a goothstabiliiyi, nrigciitibngraspieamaikebibiyckihase acampesifiondumayteeNighprapes
dispersible in an agueous system, if the powder form is chosen. In this instgnce, the powder js
disporsible in oot oP TS v, H5hic SHRGGSBH i HORAI SEHFDrLeS. QHE oP BT GFEmSlsifiers
stabilizers, antigxigania@nd ather fadikties. ddsadsdnadeoaimulsifiermeoprpaiibleifdoethaphl) as
phospholipids, for example lecithin, polyoxyethylene sor%itan ono- or fristearate, monolaurate,
monapaiitate, T B AR e, PR ar UM S1sE B AR oy gw o
stabilizer that isjknamn indoad]dweoamebhesuesdnVagapitdemnacduiicalmatds s pinnchdectirgyatygme, of
antioxidants that is k own in food, in%?osmetics %%in ghgrmacieut]c{ells. U%e [ adef as addiﬁ'ive , of
flavorings, color&fits a?‘la’a%%/rsoﬁ%/er“é {tiVe knoWR R0 (r:f?cl%OCIOSr%élflcces or ’ilﬁsﬁ Yarmaceuticals” These
emulsifiers, stahytizers, tantipxgdamts &nohedditives. Seddsied asconaing dokthedinalcsae witfbe gadmary

composition. 8. J£§ncom osition rtr?ls%{nalso contaén ?/nth ic or natural blOiCtl\ée in H?dlents such

as amino acids,l?%ty Lt Wi aar%llﬁ“gj eeraﬁéYeSéFS 3l %{’%I%]ifﬁﬁ{anr?o?s%%.a RarEanbe added either

by dry oi by wet mixing to said composition before pasteurization and/or drying. 5 According to a

further aspect, the present invention relates to an oral composition comprising,the primary composition
described above in a f%(e})%f&tjfﬁei%%%%sd gﬂplg élr{:]enﬁ%?ﬁl%mpé]tl %ogepr%s uctl,n|r$Jt %ecgg%t%yp%%ep%ation
or in a pharmacewicaitpiteparatioed Diaterials, dqprefemplt einboditrentd@detbodteamposition for human
consumption is supplemented by the above primary composition. This composition may be a
nutritional complete formula, a dairy product, a chilled or shelf stable beverage, a mineral or purified

water, a liquid drink, a $bessedistabisuppte crenpoacms abirdplacerm@nabée 1dr mithtionatchal, may
orociuct i A S, ottt ond e mior. B o M B B e
product, an ice-coegmyadsisocblatd]woffea]saaudinamynprodustisacisafonmayonriaide, famatbupunee or
salad dressmgsb%a% \(?et ]::%%Cljpounds may be flavonoids such as flavones (e.g. apigenin, luteolin or
diosmetin), flavonols (e.g. quercetin, myricetin, kaempferol), flavanones (e.g.
naringenin, hesperidin), catechins (e.g. epicatechin, gallocatechin), anthocyanidins (e.g.

20 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.

25 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

30 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



20 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 25 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 stllfhe or 30drinkable.solutions or emylsjons, a
yrup Or 8 9ol A STSP N DD R 6 ML PHBE A O AIEH B HeR AR Saker
directly with watequid byoatmrﬁﬂgermﬁlkr@wameansh Tﬁsmpﬂemenwn&w piseinglufie a:swegikener, a

stabilizer, an a de addltlve a ﬂ'T?O r a c ﬂA ?l\ao lement for cosmetic purpose can
additionally com ?%é %W@B&?% gé? SN ds for preparing them are
common knowledge. 5 In another embodlment a pharmaceutlcal composition can be administered

for proph lactic and/or therapeutic tre ments. In therapeuti ications, composition
admlnlste ed to a patie ﬂ{’ ﬁg Y/egﬁffi A%Srfpjﬁqta{lb%ehgégs ggﬁ&gﬁb‘i 8‘ﬁ’“e:‘é| éea}ncf ﬁeéln%unt
sufficient to cureaid atilkast pakiphytaneshthaisgnigidthmediine diseaseeardeliis cOabplicdtibns. An

amount adequae ccom IS | fin therapeu tically. effective do e". Amounts effective
for this will depeﬁndt(?gﬁ’tﬁe seg%/l%fslty %ge Fggi thedl?ﬁm%elg?l% anC}l 6esheé)ranfa§’taf3e Gt fﬁé) Et‘%‘enat In

prophylactic appﬂﬁ@amer@oﬁﬁnmtbm%fmrﬂra@ﬂﬂotbdmﬁmn abet@dofi0isiet edoi@ @Ipﬁ:trehly

susceptible to Of other 81;687% of apar [ fl%lsease Such gnt r(;q)ount is defined to be "a

nsolu CrS. are remov tain an agueous sus ens n.
prophylactic 15 etfec |ve ose this use e préecise amoun %S again depencﬂon ﬂ1 ICAL'S state of

health and welg'ﬂhls carl bhe dxmmpxymdsaohﬂmmnehmre Tﬁl)efmfaﬂtmgmnmmenemlmﬂmwn may
pharmaceutical abletcarrler th rey af he carri di)ff {h with t mode % T
administration, or examp aSeen é%% ora{ andrlteoplcaﬂ f]r’Pc(f g ophthaimic rou he deswe ©
formulation can foémgdepuging tiouarbeiinod mayraksntbdmmlluqmgpfcgeeﬁmmple pharmaceutlcal 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 orall$epptesanin@&ntion thus provides a primary composition having a similar

15 profile of the important nutrients like the whole fruit, it has a good stability, miscibility
and bioavailability. These compositions may be highly dispersible in an aqueous
system, if the powder form is chosen. In this instance, the powder is dispersible in cold

or hot water.

20 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

25 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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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. 10 The
invention also relates to a cosmetic composition compriging the primary composition described above.
It may be formulated in lotions, shampoos, creams, sunscreens, after-sun creams, anti-ageing creams
and/or ointments, for example. This composition which can be used topically additionally comprises a
fat or an oil which 5 can be used in.cosmetics, for example t%gl)se mention o})ln the CTFA work,
Cosmetic Ingredients HARCEURR WABHFEOR R 1 B8 p ORI B b L AR
ingredients. Thewsimpasitiao additidn@iyacide)piaasia sthiettiing agesioadyd pol gihetsificet©tihar
excipients, colorantg, frgggegﬁtnc SO o%acifiel}'os can also. be added to the (:omgl?oﬁ ition. It will. be.
appreciated thaf e’ prasEt EEhaY CPr U FHIMRBI &R 40 FRRRNEUSY ShPIGTEHiRRLE known
to the skilled pesadroretigingng a fast penetration of the said substance into the skin and preventing
degradaf/ié)n thereof during storage. It will be understood that the concept of the present invention
may likewise be applied as an adjuvant therapy assisting in presently used medications. Since the 15
compounds of the preserioiniiegtion matuahsilyddpead ministpred iogeineitiviih ftdadsmaietial spalcial
clinical food may be ag.[g.lied containi%?tﬁt high amount of tlge sajd suggﬁsarl)ces. It wil% be C|%?I’ that on
reading the presé)rrﬁpsopéé?ﬁcgﬁ%lﬁrﬂéﬁl het With'the Cé)ﬁnp%%séllr?él Saime e Ked) petlersoc())ﬁl Wi ehl%/i%age a
variety of differeiobdlteppdtivestiarihesptecifiperiladimenis mentjonpa-diereior 20 phaAdknéuistating to
a pet or human, a food, nutritional supplement, a cosmetic or pharmaceutical composition as
described abovg,r?%%r@ﬁlg h an improved skin health, in particular for photo protection of the skin or for
protectini@ skin tissue against ageing, e.g. for inhibiting damage to the skin and/or mucous membranes
by inhibiting 25 coIIaannase% nr(%I nhr% ci(ﬂglth? sa};r}lh(%ﬁisocr)rf1 coliagﬁanf Irn fact ﬁhe useantthe plrimary
composition as described’aBove hakes it posfsnlble o enhance the Bibavailabit y ot the Shid bioActive
compounds in tkeppboiyeand foysionabloverptheaaygemgpokitiensKihisfoompasiide. tiaynhy alsoddeonseful in
the prevention o regimept of sensible, cy aigactivg pidns, o (gF Iprving skin densiy or fiymness.
11 The primary I3omposl lon as described above may also be used Tor the prépara{l%n ot an oral,
topical or pharnacdiditataempokitiod fdigyesightpinapditianjasdppladecing nskbigataact@nc
age-related macular. degenperation. Jt can be used also fog preventing or treating cardiovascula
dieensed ot did Lo e T B Y e R e,
for example.  bdded fpileviéng exaniplels Mustrate ghelinve atiomfimmbreddaihwithbot restrigtingl the
same thereto. Ag)lrggﬁggnga%es ven bgrwgi t otheryise inpi%ate . 1O%>l<lg{:r1ples.

erearep(i) uct ermented cereal’ baséd” pro an ~ice-cream, a
chocolate, coffee, a culinary product such as mayonnaise, tomato puree or salad
dressings or a pet food.

20

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

25 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
30 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



Example 1: Preparation of the primary composition from wolfberry Dried wolfberry fruits (40 g) and
whole milk (300 g) were introduced in a 1-liter 15 container. The mixture was kept to stand for 10
minutes and treated with Polytron (Dispersing and Mixing Technology by KINEMATICA, PT3000) at
433.3 Hz (26000 rpm) for 15 minutes under a nitrogen gtmosphere. During the Polytron-treatment the
temperature of the mixture was maintained at 80-85C by means of water bath and cooled to room
temperature afterwards. The resulting mixture was then centrifuged at 20 2000 X g for 10 minutes.

The solid residue is discarded. The liquid phase (306 g.of orange-yellow milk) was freeze dried. The
died proclct s FHAN) gHFEY LrEne P KRBl LS YUMo Buao AEHTAS shoAr 45 o
water-dispersiblgnpiosgérty, anchitaproyved fabiity of zeexarihin Aampseactio tbe suotibdyifgiseowder.
25Example 2: Preparatiaon of the primary composition fram tomato Fresh tomato pulp (93q),
SKimmett milk pBWE Ik TR CSUTBY SIS GR LB 5 he. I CORE P RS e
was homogenizpe fhdhygtthanaird 33mnida (@Medgm) for 10 minutes under a nitrogen atmosphere.
The temp;rature of the mixture 30was maintained below 30C by cooling with an ice bath. The mixture
was thencentrifuged at 2000 X g for 10 minutes. The solid residue was discarded and the liquid phase
(96g of 12 a red-pink imnilkpovias itedwelidiced, d ipaanaddpradiconiasditiadycgiibdedand sered-faink
powder (17.59) washc;)flt%tatined. 4 ItEhxampI(%.S:t Da{iﬁ}’ rllntroquc containin @[imta% composition according
to the 5inventioR °P %lﬁrflrlﬁapyr coer%aé)ggltlﬁ)r{e&s p?eﬁarlé A exal 1Cp RO ol BOEHAS i¥acture
of fermented yogdirtiilseerailk grophiiist dlceadythistelingffaomitkdisedectcdataiivag ReBh widatsiand
supplemented with 2 % of skimmed milk powder and 6 % of sucrose was 10 prepared, pasteurjzed
and o tomperatlie DA R AS e rarbR b 4 B R i O Bt A Rpant
thermophilus anics oicamplicyigosus Atraimafunactolegoies bulgaedcuplishrethéactivadetlrinda aterile MSK

culture medium ¢ontaining . 10%. of reconstituted milk p er dg.l%. f.commercial yeast extract.
The pasteurized IAHDEAIEY S Soelatoa S st Lo oL (e SR FE s e
and this milk probludisaas thentiad owedhtarfdroeeatabt QRCo il theiqpil legohphblydavatugppfidaboig the

. i ) . . 0
fermented milk, /gyt PTodGh D e R AN RUIPRR IR AR IR AR S A B REeg 3
otherwise at risk of a particular disease. Such an amount is defined to be "a prophylactic
15 effective dose". In this use, the precise amounts again depend on the patient’s state of

health and weight.

The compounds of the invention are preferably administered with a
pharmaceutically acceptable carrier, the nature of the carrier differing with the mode of
20 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.
25
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.

30



Example 4: Pet food product 20 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 ¢at into 25pieces suitable for feeding to dogs,
dried at about 110C 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 prim c.omifositioFriéas t%epared in example 1. 30 Example 5. Cosmetic for oral
administration 13 A compdBitidh M thETdGr 4 haraCHBIG NRS W PGIEHTRG trn ismary

Compound mg pemgapisidie @esaresydcatsopesitiampibexampieale®@O lotions, shampoos, creams, sun-
screens, after-sun creams, anti-ageing creams and/or ointments, for example. This
composition which can be used topically additionally comprises a fat or an oil which

5 can be used in cosmetics, for example those mentioned in the CTFA work, Cosmetic
Ingredients Handbook, Washington. It is also possible to add other cosmetically active
ingredients. The composition additionally comprises a structuring agent and an
emulsifier. Other excipients, colorants, fragrances or opacifiers can also be added to the
composition. It will be appreciated that the present cosmetic products will contain a

10 mixture of different ingredients known to the skilled person, ensuring a fast penetration

of the said substance into the skin and preventing degradation thereof during storage.

It will be understood that the concept of the present invention may likewise be

applied as an adjuvant therapy assisting in presently used medications. Since the

15 compounds of the present invention may easily be administered together with food
material special clinical food may be applied containing a high amount of the said
substances. It will be clear that on reading the present specification together with the
appending claims the skilled person will envisage a variety of different alternatives to

the specific embodiments mentioned herein.

20
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
25 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.

30



Excipient for the core Microcrystalline cellulose 70 Encompress TM 60 Magnesium stearate 3
Anhydrous colloidal silica 1 Coating agent Gum-lac 5 Talc

10

15

20

25

30

11

The primary composition as described above may also be used for the
preparation of an oral, topical or pharmaceutical composition for eyesight, in particular
for reducing risk of cataract and age-related macular degeneration. It can be used also
for preventing or treating cardiovascular diseases or disorders or cancers and

stimulating the immune system, and reducing blood glucose, for example.

The following examples illustrate the invention in more detail without restricting

the same thereto. All percentages are given by weight otherwise indicated.

Examples

Example 1: Preparation of the primary composition from wolfberry

Dried wolfberry fruits (40 g) and whole milk (300 g) were introduced in a 1-liter
container. The mixture was kept to stand for 10 minutes and treated with Polytron
(Dispersing and Mixing Technology by KINEMATICA, PT3000) at 433.3 Hz (26000
rpm) for 15 minutes under a nitrogen atmosphere. During the Polytron-treatment the
temperature of the mixture was maintained at 80-85°C by means of water bath and
cooled to room temperature afterwards. The resulting mixture was then centrifuged at
2000 X 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 good 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 433.3 Hz
(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 X g for 10 minutes. The solid residue was discarded and the liquid phase (96g of



61 Sucrose 250 Polyvidone 6 Titanium dioxide 0.3 Coloring agent 5 Table 1. The composition
can administered to the individual in an amount of 2 to 3 5capsules daily. Example 6: The
bioavailability of zeaxanthin from wolfberry preparation Two different wolfberry preparations were
prepared as the following: 10 Treatment A 12

a red-pink milk) was freeze dried. The dried product was finally grinded and a red-pink

powder (17.5g) was obtained.

Example 3: Dairy product containing primary composition according to the

5 invention

The primary composition as prepared in example 1, is used for the manufacture

of fermented yogurt-like milk products. To do this, 1L of a milk product containing 2.8

% of fats and supplemented with 2 % of skimmed milk powder and 6 % of sucrose was

10 prepared, pasteurized and its temperature then lowered to 42°C. Precultures of a non-
thickening strain of Streptococcus thermophilus and of a non-viscous strain of
Lactobacillus bulgaricus were reactivated in a sterile MSK culture medium containing

10% of reconstituted milk powder and 0.1% of commercial yeast extract. The
pasteurized milk product is then inoculated with 1% of each of these reactivated

15 precultures and this milk product was then allowed to ferment at 32°C until the pH
reached a value of 4.5. To the fermented milk, yogurt-like product, the primary

composition as in example 1 (1%) was added and stored at 4°C.

Example 4: Pet food product

20
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
25 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.

30
Example 5: Cosmetic for oral administration



2 kg of dried wolfberry fruit was rinsed with tap water and added to 12 L of milk (reconstituted with 1 kg
of skimmed milk powder) at 30C under mixing with Polytron (Dispersing and Mixing Technology by
KINEMATICA, PT120/4M). The temperature 150f the mixture was raised to 80C and kept for 15
minutes under a nitrogen atmosphere. During the Polytr@n-treatment the temperature of the mixture
was maintained at 80- 14 85C by means of water bath and cooled to room temperature afterwards.
The resulting mixture was then centrifuged at 2000 X g for 10 minutes. The solid residue was

discarded. After the adﬁ%ition of 1.3
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thermal treatment for about 7 mint

pasteurized wolfberry powder. 15

powder, which contains synthetic 2

food starch, from DSM.

to UL 8f water (83C) in a double@%@%‘f% for lequipped with an
s peisReyRackies fda dhexrasplting |sStxpension was subjected to a
tes-under-nitrogen—Thenthe suspension-wasfreeze-dried to give a
Treatment C Optisharp 5% CWS/S-TG is a reddish, fine granular
gapitin foreldéspersed in a cornstarch-coated matrix of modified

Microcrystalline cellulose 70

Encompress TM 60

Magnesium stearate 3

Anhydrous colloidal silica 1

Coating agent

Gum-lac 5

Talc 61

Sucrose 250

Polyvidone 6

Titanium dioxide 0.3

Coloring agent 5

Table 1.

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

Example 6: The bioavailability of zeaxanthin from wolfberry preparation

Two different wolfberry preparations were prepared as the following:

2 kg of dried wolfberry fruit was rinsed with tap water and added to 12 L 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

5 capsules daily.
10
Treatment A
15

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-



20 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. 251t was observed that the absorption of
zeaxanthin from the wolfberry obtained with treatment Awas 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.
15 Treatment é%molll d'ust Lo seI go time) AUC nmol/I*h Base]in %ust dA1.72
(O 46) 9.73 (2 4§}% Yy means or w ter at COO O 1roo temperature afterwards. esu tmg
mixture was then centrifuged at 2000 X g for 10 minutes. The solid residue was
discarded. After the addition of 1.3 kg of maltodextrin (IT06), the liquid phase was
freeze-dried. The dried product was finally grinded to give 3 kg of orange-yellow

5 powder.

Treatment B
0.5 kg of dried wolfberry was grinded into powder together with 0.5 kg of dry ice using
Kenwood and Buhler grinder. The powder mixture was kept for 1 hour in an oven at
10 ambient temperature under vacuum. The resulting powder was introduced into 0.8 L of
water (83°C) in a doubled-jacket reactor equipped with an agitator. After the
temperature was raised back to 80°C, the resulting suspension was subjected to a
thermal treatment for about 7 minutes under nitrogen. Then the suspension was freeze-
dried to give a pasteurized wolfberry powder.
15
Treatment C
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.
20
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.

25 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.

30



B 0.69 (0.21) 3.14 (1.09) C 1.86 (0.39) 8.34 (1.69) Table 2: The bioavailability of zeaxanthin from
wolfberry preparations and formulated synthetic zeaxanthin. Example 7: Preparation of the primary
composition from wolfberry 5 3 kg of dried wolfberry fruit was rinsed with tap water and added to 18 L

of milk (reconstituted with 0.85 kg of skimmed milk powder) at 30C under mixing with Polytron

(Dispersing and Mixing Technology by KINEMATICA, PT120/4M). The temperature of the mixture was
maintained at 30C and the treatment with the Polytron 10 continued for 30 minutes under a nitrogen

is discarded. Aftérrthenaahdition
then freeze-dried. The dried pr
had very good water-dispersibl
wolfberry fruit ppwder. 20 16

atmosphere. Theresulting-mixture-was-then-centrifuged-at 2000 X-g-for 10-minutes—TFhe-selidresidue
of 2 kg of raaliadaxuslyl(ITO6), the |liquid phat€ wiasob&eurized and
pduct was finally grinded to give 4|4 kg of orange-red powder, which
e [ropéniyted tbinbpselred (Stalikly of zeaxdButahntSahnspared to the
A 1.72 (0.46) 9.73 (2.45)
B 0.69 (0.21) 3.14 (1.09)
C 1.86 (0.39) 8.34 (1.69)

10

15

20

Table 2: The bioavailability of zeaxanthin from wolfberry preparations and formulated

synthetic zeaxanthin.

Example 7: Preparation of the primary composition from wolfberry

3 kg of dried wolfberry fruit was rinsed with tap water and added to 18 L of milk
(reconstituted with 0.85 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 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 2000 X g 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.



Claims 1. A miscible primary composition comprising at least the essential lipophilic and
hydrophilic bioactive components of a whole fruit, vegetable and/or plant material, 5excluding insoluble
fibers, in a milk or milk protein-containing carrier. 2. The primary composition according to claim 1,
wherein the fruit, vegetable and/or plant material is in the form of vegetables, leaves, flowers, fruits,
seeds and other parts of the plant, or a mixture thereof. 10 3. The primary composition according
to claim 1 or 2, wherein the fruit, vegetable or plant material is a berry such as wolfberry, blueberry,
cranberry, white currant, red currant, blackcurrant, mulberry, blackberry, gooseberry, raspberry, sea
buckthorn, strawt8M® arbutus berry, grapes, or any other flavonoid, polyphenol or 15 carotenoid-rich
fruit, vegetables, seeds, flowers or plant materials such as apples, melons, kiwi, cherries, red date,

prunes, peaches, persimmons, citrus fruits such as mandarin, orange, tangerine, grapefruit, and
Chamormio. chrysanthemiri BB GFAREEY RSPy, TSR B A0Sl R o B Cfinach,
celery, carrots, paa hkdlepphisieipadatererepsneabbate whkseddliit eitdeablhy ussidds ppiautsitealiiard
greens, tyrnip 20greens, fen e%’]o ions, tea, corn, cocoa, coffee, thyme or sweet red pepper. 4.
The primary corbduBh HEEBIEHRGTE A T e R A LS RRH RS Eind hyclrophilic bioactive
components are lipids, alkaloids, proteins, carbohydrates, carotenoids, polyphenolic compounds such
as flavonoids, vitamins,or. 25minerals. 5. The rlmga(_{ri){lcomgf)sm?}n a%cordlntg tc% claim 4, {%%\fvhlch

the flavonoids are flavonhes %LPghmaasryaﬁ?éne%?ﬁl,nlﬂ?eo(ﬂcno t':,Qme i flavonofs sud erl%lt(quveel%ee N

myricetin, kaemaidrol flavanareealsiych ae fatngenageandchdsperidifio watechins steekdsamd other
30epicatechin andﬂg%l}qﬁgtqch{'n antho X{ani inés §uch as pelargonidin, malvidin, cyanidin or

isoflavones sucRas genlstglzrllr,l dg{ LR Y7 The primary composition according to claim 4, in

which th&)carotenoids are carotenes and xanthophylls such as lycopene, carotene, phytofluene,
phytoene, canthaxanthin, gtaxantin, Bt C RN, SApS AN, fulgin, zeaanthig O tese

vegetable or plant material is a berry such as wolfberry, blueberry, cranberry, white

currant, red currant, blackcurrant, mulberry, blackberry, gooseberry, raspberry, sea

buckthorn, strawberry, arbutus berry, grapes, or any other flavonoid, polyphenol or

15 carotenoid-rich fruit, vegetables, seeds, flowers or plant materials such as apples,

melons, kiwi, cherries, red date, 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

20 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

25 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

30 epicatechin and gallocatechin, anthocyanidins such as pelargonidin, malvidin, cyanidin

or isoflavones such as genistein, daidzein.



5in the form of fatty acid esters. 7. The primary composition according to claim 1, wherein the milk
is from animal or plant origin. 108. The primary composition according to any of claims 1 to 7, which is
in the form of a powder, gel or liquid. 9. A process for the preparation of a composition according to
claim 1, comprising the steps of: 15i) 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
agueous suspension iii) optionally pasteurising the resulting suspension iv) optionally add
synthetic or natural bioactive components during the 20processing v) and further optionally
drying the suspension to obtain a powder. 10. A process for increasing miscibility or dispersibility in
an aqueous system, stabiltiy, friddpiocavplabiliy atdianaive canmpaundsvaich fuitcurgetahle and/or a

plant 25material usln?1 apri % g] tlon a cord| to one of claims 1&18135 g{ggroces according to
claim 9. 1F2R[P5Eed8% L P»@’t@ &laiht ‘iﬂ%‘?ch‘:ﬁ{&tﬁ‘é?m [BAUE cBMBBHENts are
as amino acids cfﬁttha&@td&ﬂ{l@tﬁm&.tmrlbmﬁ&wom&lﬂﬁ, capsanthin, lutein, zeaxanthin, or those

5 in the form of fatty acid esters.

7. The primary composition according to claim 1, wherein the milk is from

animal or plant origin.

10 8. The primary composition according to any of claims 1 to 7, which is in the

form of a powder, gel or liquid.

9. A process for the preparation of a composition according to claim 1,
comprising the steps of:
15 1) 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 during the
20 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
25 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,

30 polyphenols, etc.



30polyphenols, etc. 18 12. An oral composition comprising the primary composition according to
claims 1 to 8, in a foodstuff for oral administration, such as in a nutritional composition, a food
supplement, a pet food product, a cosmetic preparation or in a pharmaceutical preparation. 5 13.
An oral composition according to claim 12, which is a nigritional complete formula, a dairy product, a
chilled or shelf stable beverage, a mineral or purified water water, a liquid drink, a soup, a dietary
supplement, a meal replacement, a nutritional bar, a confectionery, a milk or a fermented milk product,
a yoghurt, a milk baseﬂ éo owder, an enteral nutrition product, an infant formula, an infant nutritional
product, a cereal prod r%]éﬁfaaoé&g% HHERHRS RS, RAHEEY cFOAHROH USTb SRR %, a
culinary productctighh asdarsayoarfatsdiohicat ol rdendr sadadidrersing$nod AupetiddabicomposikibnAn oral
cosmetic or pharmaceutical composition.compri inc1; the primary 15composition according to claims 1
10 8, which is  taHek RRISTRA 2! A S UTBH D <t RREIdn PR RURIS s Arfdcf dr AP Heeh, 2
wet oral supplemephration. 15. Use of a primary composition according to claim 1 to 8, for delivering
the multi-putrients of functional ingredients of fruits and plant material with improved bio20availability,
miscibility’and stability. 16. Use of a primary composition according to claim 1 to 8, for the
preparation of an oral, hsmeticabt@haoRiace ukicatdiamposition itewtad ioramprdvanglsitompladth, in
particular for phpto protectjon of the skin rii r protect; in tissue against ageing. 25. . 17. Use of
E primary compBLR Y oA Som i FH e A GH 8 oM Do plaayed aler
pharmaceutical wamapasiiqridniended toupya dealtty. suppleh@nit)se mtal pepharneon positidn@ctording
to claim 1 to 8, for the preparation 300f aoral, RS e T RIIETRaRRY IS SgmRosiiamintendgd for
stimulating the immune system.

10 powder, an enteral nutrition product, an infant formula, an infant nutritional product, a

cereal product or a fermented cereal based product, an ice-cream, a chocolate, coffee, a

culinary product such as mayonnaise, tomato puree or salad dressings or a pet food.

14. An oral cosmetic or pharmaceutical composition comprising the primary
15 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-

20 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.

25
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
30 of an oral, cosmetic or pharmaceutical composition intended for stimulating the immune

system.



19 19. Use of a primary composition according to claim 1 to 8, for the preparation of an oral,
cosmetic or pharmaceutical composition for preventing or treating cardiovascular diseases or
disorders or cancers or diabetes.

19

19. Use of a primary composition according to claim 1 to 8, for the preparation
of an oral, cosmetic or pharmaceutical composition for preventing or treating

cardiovascular diseases or disorders or cancers or diabetes.



