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Chol esterol -1 owering dairy products and net hods for

their preparation. The invention relates to a
weoncestinat ed and/ or dried mlk product havi ngPCT/NL2007/050041

chol esterol -1 owering effects and to nethods for

preparing the sane. Mdre particularly, the present

invention relates to a nethod for adding a plant

sterol to a m |k product, such as evaporat ed,

condensed or dry mlk, wthout the use of an

enmul si fi er and/or stabilizer of non-dairy ori gi n.

Chol e oI trvelsth ough t ebI datta #
l i pop ‘1’3 erqly BWSF HEY B ‘gse“l%l $iror

| ow d #Aﬁ’a dgpendi ng on how nuch prote| n they have
inrefation to fat. Lipoproteins with nore protein

t han fat are called high-density |ipoproteins (HDL).

Li poproteins with nore fat than protein are. called

| ow dei inyentigaiedater te a(momsyntr@md apd{os drigdbmilk product

ek B S0 GTAE BB o RRAATE- oAl 8 Yo
Motd ﬁgrt}i@ﬂ ?ntl‘fé BYetend 1hﬁé’x€ﬂ1§n 8é1ab&y t6a ddPhbd for adding a plant

chol esterol and risk of heart disease is

stened t0 -acmilkipiiodneti suehgis dvaperated; cemddrsedaralryi milkhevithout
bloo are assqQci at w.th.an i pcreased ri.sk of

the sl s oo ALa S b UiEeR cEBORTRERY PHEfR o
ar t(ﬁ{dl@&%kﬁrﬁ'ﬁb@’s tﬁi"{?lti@/ﬁ BRa Bloodaft¥hdfed & A1 F)Bbﬁﬂ:en?nd

so on. As a result of over-ingestion of cholesterol
Lipdpestaiesamssithénhizh déndityctoloss dengity, atependnogrondiosnmuch
si.ng problem worl dw . de. It is known that bot

proléﬁrieaaggﬂmedﬁcreﬁté%wf% Ié‘%ﬁr@FPdPS YR MegePRofel f?a@m fat
axel USSR Ay DS AR L AB8SBRSAhE80R A€ chan

prol&ihQire daﬂ]l@ﬂ 1@W&iﬁn§tﬁﬁpbﬁro@é1@s@ﬂﬁ@t L cholesteeol étglects
bl ood serum chol esterol |evels. The plant_ sterols,

insigesthekwalln osﬁhqmme@@ﬁansi eftery p@n&rﬂbwﬁtto tthe fermaion o8

plaflfe S RRER B ink W et SSUAERN S8l bE s LLDL)

cho%é&@ﬁil%ﬁl‘ risk @Hﬁéﬁited@bas?ﬁﬁ ﬁélﬂ@gﬁeﬁﬂ%&x@ﬂ Hith hasel9een

shown that sitosterol and its hydrogenated formare
chold¢ssermdiin the éﬂ«mdsam‘ assotated with anl inaegdsed rssr ofhgardiovascular
dlsget]s%lsessltlc ras hyper 1p1§gm?£1 rflrf%erlosclerosw arrhythmia, cardiac
infarction, and so on. As a result of over-ingestion of cholesterol, diseases
associated with cholesterol are becoming an increasing problem worldwide. It
is known that both endogenous and dietary cholesterol move into the small
intestine and about 50% thereof is absorbed from the intestines.
It has also been known since the early 1950's that plant sterols are effective in
lowering blood serum cholesterol levels. The plant sterols, also known as
phytosterols, are thought to reduce the net absorption of dietary cholesterol in
the intestine. The most abundant plant sterols are sitosterol, campesterol and
stigmasterol. It has been shown that sitosterol and its hydrogenated form are

the main sterols of interest for lowering serum cholesterol. Because of their

ability to block dietary cholesterol absorption, phytosterols can help lower total
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ability to block dietary chol esterol absorption,

phyt osterols can help | ower totaland LDL chol esterol
wo ewelogol41 n the | ast few years, clinical reseapChNhzw7/050041

al so di scovered other effects of plant sterols,

i ncl udi ng reduci ng synptons %f an enl arged prostate,

i nproving the control of bl odd sugar anong people with

di abet es, and reducing inflammation anong patients

e

w2 L T T (heBl Bl oo
disceezdéd sthear efférts of phaitest sl inkchwhing rgd eéihgalysaptiolheyof an
are generally very high nelting. conpounds and, ;
enlaé&%f Brasgate, vapreyiag theiconfypl ﬁgblﬁoél §ues arppRg Reeple with

a5 BRI FBS DAL it b

rar overcomne

disb@siniuehl adiHdursatoid esth6k aaldl lupieke use of several
met hods i ncluding sterol esterification,

honWé@ﬂ??SaPh?ﬁ@,St@n&b@m beero_kpo?mfpo deeadesslonitheiarehelesterol
om0 550 L SRSy B ST aR B8N0 3506
accBfdinkyPediARaR B I6rth UkAL iRRTBARU &NBoA9Bhal B’Hv@ga§es due to

sitost’erol which are stabilised by the presence o
poczraolehility is bathl fat awd Weiter. Ritier axtl atdemipds boovencometthese

techBiea) AECOTHGH HRUEATY ke s RRISe PEAam e iads A iging sterol
b ; ast il .
oo SHHATHER 3 BOREL A, A BBOL! LiolpP LR, T o

(syatisstic) “eanhdaytmainy hids®Isugh esestabilizeirs, gjume nathalsifiers, and
and si nmet hi cone. However, resorting to such additives
t]fleil;'*»kaaccept able in food products which are consuned in

| ar ant ot healqt subj ect s. 0/ 69 ..

o <GSR 0850 & ABSRUN I FE S 1cal ERRES RS containing
sitéHtef wieidh die 3taABilise @by hqadsemad i drh 8lsifiérstand a colloid

monogl yceride, soy lecithin), to be adm xed with a '
mapenabaveidiong edntaagbeivortocthe sitestexdliamdndil. Y SRatant 4,195,084

oL TR AL ThE T AT, L homeetl S8 Luusy and
B sl LOIBEE) IMCOSLOLAR OS] s oo
carboryimsethylf ®llulose, sorbitol, emulsifier and simethicone. However,
resorting to such additives is unacceptable in food products which are
consumed in large quantities by healthy subjects.

WO000/33669 discloses that plant sterols can be mixed with or dissolved
in a melt of a food emulsifier (e.g. monoglyceride, soy lecithin), to be admixed
with a protein-containing product (e.g. skim milk) at an elevated temperature.
Thé mixture is homogenized to form an emulsion of sterol-containing liposome
particles in the protein-containing product. The resulting emulsion can then
be mixed into (aqueous) food stuffs.

EP-1059851 discloses a stable emulsifier-free homogenous aqueous

suspension, containing a high melting lipid such as phytosterol and a

thickener, e.g. xanthan gum, pectin, starch. The sterol suspension can serve as



10

15

20

25

EP- 1059851 di scl oses a stable enulsifier-free

honbgenous aqueous suspensi on, containing a high
woredovioseg4? i pid such as phytosterol and a thi ckBeENL2007/050041

e.g. xanthan gum pectin, starch. The stero

suspensi on can serve asan infernmediate in the

preparation of a food conposition. The preparation of

ski mmed yoghurt with 0.5% b-sitosterol is described,

on GRAPELEIA 1 5e B ERREAPE £ SUIRALEPERL SxBbaration of
sklmlm@i: yoghuafwithe). prst- sltbgﬂe@olasldegcmﬂdedgi congerisingtthieg of

m |k, skinmed m |k powder and nodified starch.
prepaeaiaen pba pumpablenasie of Blandmigohandkanihendm davater and

d d / d
the3Rfhch R ThE st TG, 4, R i P EaikARR Pkl Rirafe milk
powd¥r B EREE REtCR, ThefoaFRTPEIRd tliRfure s Hotnbgdiited,

conprising unesterified sterol, preferably in
pa%@mbsechan wegdvieredn addi ti onal manufacturing aid, for

o y 0o FoRBPR LS aEReHiesderish ln BBl RBfifgpdnctuding

sor REhQ}‘is@&ax(a@Q SHG)! fUraclh)% Iﬁﬁiq{ifagz%fér MY cAnfl8sitRn in dng form

ormul ate the sterol 1n a Item have a nunber
comhmaﬂ\galn@gmﬁecﬂ tsterod; rpraferabiyhin cnmbirctidrhwitir axladdjtional

i n sone instances the consuner nmay also find sone
magply qﬁ@%l@gpalédﬂwt%amlésspr@fs% TR ORRGAN 6 OF mﬁ@prﬁene

viscosity standpoint. Stabilizers and
gly&oqﬁlolf{og%eag‘gg%d viscosity, i.e., thickness to a |liquid

pr Mo bvei hRe abyve aidthells bplopimel (honaigangl) epihefacturing
I mpr ession. Additionall di spersing plant sterals

aids 40 fermulabe vhe stprol i hdoed iepohave ¢ number ef dxﬁﬁdwntages It

. also i act,s at i consumer .acceptance

incfiein UB Bt DR o BB B T B ET B ok ey aloo

ﬁn&i 8V &Jf thHEd gfdcﬁf&s ANBEEgbRf fréfes Pilelind, Iﬁém% AIQd viscosity
| ower their blood chol esterol levels. It woul

stapdpeinsubtatiilizeesindhmstatimadd yiscasisy pl. @nthlskaesﬁ t® a hiquid

f.oods uffs th a recognj sed nurltlonal val ue .t.hat
prodRgh, et fBeut Hat it #galsR R eoSidan Addapraly

dlsﬁéﬁ%g#%pﬁam% s ThDbdl ZHB0elde tH3vela AOW AURARSILHLAY Which

el gn a |t|ves
also impacts negatively on consumer acceptance.

There is an ever-growing demand for new foods which can deliver
sufficient amounts of sterols to humans to lower their blood cholesterol levels.
It would be particularly desirable to incorporate plant sterols in foodstuffs with
a recognised nutritional value that are typically consumed in large amounts,
such as milk products, while minimizing the use of any undesirable, milk-

foreign additives.

It is therefore an object to provide a convenient method for the addition of a
cholesterol-lowering sterol to a dairy product while minimizing and preferably

avoiding the use of additives that are of non-dairy origin. More specifically, it
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It is therefore an object to provide a conveni ent
nmet hod for the addition of a chol esterol -1 owering

W@ e@ro891tm a dairy product while mnimzing anBCT/NL2007/050041
preferably avoiding the use of additives that are of
non-dairy origin. Mdire specifically, itis an object to
provide a sinple and efficieht procedure for the
i ncorporation of a plant sterol into a mlk product

s Ut & bR Xl 8 BIAEBd FSl oSoraion of
a pEtraboldnto aavidk pagdactsk iichnikiadudsdoticuriceatidted form.

process of evaporating a dairy product, such as mlKk.
Accordingly, the invention provides a process for the

reparat.ion of a mi | ncenty at.e 1|k wdgr
TheFERERE I Ehon B s el HB R fifliRg Hhal DR PREREE ars.
advﬁirﬁﬁ?e&fslﬁ 1888 hed dufinkitheipidtéhs dTeRBpbldting al dediy Broduct,
fat fraction conprising at least one sterol, and
suchuds makk. dpcottinglyl, ithe ingventioroprovidemp @racdssifor the preparation
rogedure, . during whi ch prqcedure the fat .fraction s
of Dpmaliceansopiion il aom o A Bk 5 GhotgsvataldpW EHag effoct
| O Lk I I f . .
comp QUi 4R otBf Of ppsfiis AmMRRAA Skarfle 4 BGujd fa fraction
conmprisimpen tclenpt di1sé sigral, andrsaibjedinp thganllisBquiditousn evaporation
rat her than m xi.ng the chaol esterol -1 oweri sterol ... .. .
Progeqre, JUrHE W %}Fqceﬁureqth%? rlraption 1y wﬁ%’vﬁb il liquid
0G , ' r e | 6
befPf SRS atft 8 IBATBAECR of SHE TR xforel b AR B OO tentor.

Prefechbdg g tHusobtaiyd silkgefad miwbhehcdhprifingka kferbhisa
nore concentrated state. An advantage of this

homppgrmigede is that no additives or nodifiers are

requirgd ta luRi | ize the,sterol .in.the agueqQus, .

tyar oot pyt g han fbeink ol b g e BREARRY wifh the
aqlg%o@{s%ilﬂqmiﬂ%rid’iet%ckh:écévlta&)@_i‘@ﬂi&? pY%sS,Oﬁg@{sﬁ%ﬁ &QEf§Lexample

he evaporator, only Iimted parts o o
in WRHH0667 50, dhe spoobis sadubdizeyd aretuspendddiis a liquid fat and

ignificantly reduce he tjme and costs of cleanin
ad e 1GR st R oF WO PRIFHIK Br ot BOTA FanSeRS R oA
adxﬁﬁﬁ??&%f Eﬁislgirﬁ@ec’d re'ls Q§5%8 0 diifil Spﬁmﬂ‘fﬂ&gﬁteqr uired to
appl Pcat i ons, SUCh as for the manufacture of condense
soldbilizg theatei] $n whe Bgapousy typivallydddetat shdk dlguidr Fuithermore,
different_types of sterols. An_additional advantage is

singg, e gtexpbogsnpel pradat BavarsedhgicesrrIpte cowrenof 8he vi a

evaporator, only limited parts of the evaporator are exposed to fatty matter.
This significantly reduces the time and costs of cleaning of the evaporator,
including effects and supplying and connecting lines, in between different
evaporator applications, such as for the manufacture of condensed dairy
pr(;ducts with and without added sterols or with different types of sterols. An
additional advantage is that sterol incorporation according the invention via
fat injection in an effect of the evaporator ensures a homogeneous distribution
of fat particles comprising the sterols. The addition of a fat fraction to a milk
liquid during the evaporation process is known in the art, for instance to

standardise the milk to a certain fat content. EP0624317 in the name of the
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fat injection in an effect of the evaporator ensures a
honogeneous distribution of fat particles conprising

wo bew7es|npl s. The addition of a fat fraction tBCENDRIOR050041
l'iquid during the evaporation process is known in the
art, for instance to standar§| se the mlk to a certain
fat content. EP0624317 in the nane of theapplicant
descri bes that unsaturated fatty acids with an

appg%ghﬁ QbScriby ?ﬁattﬁlfraéugi?%&teg WEAyScidd %lﬁp%{]?ect Y o#%'h\éracter

ed toam In one or nore e

(e.gePAPIPA'3) are hdvantigeotslyrattiedeof midilk Houill xon@br adore effects
However, it has heretofore not been di scl gsed or

of asx@gaéwe@rtla qrder buteduce fatlr anid oxidation. dlewewms i bas ¢
herggoé?f | {%ts Sl e{r%ﬁ%lg& I3 %ﬁgé 0§t88cé8 tola%'é tslagliolfsfn&(rn to be

Irers, e evaporatl

diffRid€ &5 formiPabd i&g%ﬂsdﬁﬁa@ rfb&ﬁswiﬂﬁﬁt iR ueb ©f additives or
phytosterol blend is heated, m xed with a heated

emebn@m, durmgrth‘egtvapboaﬂlmdowswol ing the

I d h
o aRErOaPre descifid methodvietind BdaMentlb Radis peated
mn&fd &ﬁﬁ Pheas edlmeem 0P Bat, %ﬁi&vedlw%ééﬂng kRE 'c@z%%%sﬂmn It

d wherein policosanol Is added to a stanol or
doeslmmt dlscésseethef additieacdfaystadali dwong ef-apotadinm aE.is The sase in a

fat f ion is. blended with a m xture conprising skim
me?hqwfr‘i%‘?d?résﬁ‘ilﬁ JoveRtiogondensed mil k. Addition of a fat

{1 9681,016089% hiloo8 ShErRla oo JIR-eyanacalinn ok

Uld I'S not OSG ISC oses

staBol&t il@domélefdlloesfﬂbbj addltldrﬁoﬁV faalindd. Thistfut fierctah, is
and_ wherein the fat fraction is_added to _evaporated
blendled with ageintbse eomprisipngrakimg anidk, whele milkmndeondansed milk.

a7 Bhe B5350h PRBRF aSEl Ay LR B of o mink
hqlﬁﬁtlgrﬂ()@ldl&flogelae process according to the invention and
which the sterol is added in one or nore effects of

t heU 8\2:205,820 disdleseser medhod gtheseinengasterdl isdisegved in

butIRb AU W hRERIS P fab AftioBaln A08t 46 SqPaLa A Tl In
conuégé gql 4 tiﬁeﬁ(ﬂoldkoffthl%j '1Hvé‘@610119 ?h& Bl {58 tidd et AtEIuCdutifg the

use rectly. The mlk lrquid
evaporation procedure

The milk fluid which is the starting material of the process according to the
invention and to which the sterol is added in one or more effects of the
evaporator, may or may not be obtained through recombination of milk raw
materials and optional additives. Non-fat solids can be added to the milk fluid.
The; milk fluid may be chilled for storage or be used directly. The milk liquid
can be a fat free or low fat aqueous product. Suitable milk liquids can be
compbosed from whole milk (powder), partially decreamed milk (powder),
permeates derived from (skimmed) milk or whey by techniques like
microfiltration, ultrafiltration and the like, skim milk (powder), buttermilk

(powder), butter serum, whey (powder), desalted whey (powder), derivatives
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can be a fat free or |low fat aqueous product. Suitable

mlk liquids can be conposed fromwhole m |k (powder),
w@20ovi0sdiky decreamed ml k (powder), perneates BET/NLBWH7/050041

from (skimred) ml|k or whey by techniques |ike

mcrofiltration, ultrafiltration and the |ike, skim

mlk (powder), butterm |k (powder), butter serum whey

(powder), desalted whey (powder), derivativesrecovered

rec&fe(}ghm Whe (e g)aﬁgﬁa lggfa%g noetg%igfdg?t% obuI in,

gl'ycomacr ope casern, e n hydr and

gly €oateriopbptids), @bsding gerotevy hsaixelysat@s aadtcamml@hlaymnstofithese
possi bl e to add, as additives, m | k-foreign protel n

ravamiterialsr @ptipaally citde peesible (o addviascaddifivesamalk-foreign

prob iR A PR ey R s s s MRS S BB fum,
nu&éﬁ%@sﬂ RluclcdBdee, afdHstidNGavdidhd bAlBlorile siibdthnces,
iiquid may contain soluble prebiotic carbohydrates or

phydeestvaganse sswérderer, anBinodefidsn and ehabidizers Hu‘h:at inglki Bquid may
non- di tlbefoodl relent t hat ben Ci

confpaal dblerereb it FArkgBRBE e g deraathos theatRY definigion, a

pregnﬁlﬂs%gnﬂigeﬁmlé Yodd/ 11%{1"93&%@ ithhe bQﬁé‘ﬁ? 1bHSr Affocts the

acteria Int Intestinal tract es of
conpuatingthost bgrsbideyideht stimulating ¢he Igrgwth aml(m}mat}dof specific
inulin. After being prep?red ptiopnally after

beniisialdiackeria i sha seesHngl easb g RABIAG R Wi tiagbebrdrates
mcfr{h({e (ﬂe%g?gf“w alllikyl;hauid is fed to the evaporator.

rea nment nmust be sufficient to kill

M cr ok fanbsing rlephrad, opRicesdltaftér 4 beekiddting bty &ad/or a
Typi cal conditions are 70-150C for 0.2 seconds to 15

homvmm@stmp sé¢rehad byen perforpeds the midlebianil isofed to the
m nut es f the wat er evapor at.ed
ovapoBloE bR et Prepsmtpntdnine be sptrIEH B kR mitaBRk s that
are{fbsSit irij%é:ﬁﬁikeﬁﬁuﬁf T8RRHI cbAdIMs RELTRNBOPQ £dP0 30conds
i's obtalined. During the evaporation procedure, an '
to Hpprinptésapeefenabiyt 108-140C fonpsemindgtot hminnérso Part of the
added in one or nore ef ct s of t E‘g evapor at or.
Wa‘Wdﬁ@&bﬁWu%ﬁlﬁé%%ﬂﬂr%? &@n ﬂée mide o oy aRieyaRoratqs) until

a téatgﬁd id?? ggﬁ&% c@lﬁte}xt be aﬁgl{ ag e4 gYerjegpy §5- SO@hf‘s %Htg}ned.

on-of "sterol can I'n an
Duginigethet @poirsitiba procedure, an appropriate amount of fat comprising

the sterol is added in one or more effects of the evaporator. Typically, an
amount of fat is added to obtain a final fat content of 1 to 35% in the dry
matter.

The addition of sterol can take place before, in and/or after the liquid
collgactor of an effect. Next, known process steps, such as homogenization,
pasﬁeurization, sterilization or spray-drying can take place. If a concentrated
liquid product is prepared, this is subsequently packaged in appropriate
amounts in bottles, cans or other types of containers, sometimes utilizing
liquid nitrogen and/or carbon dioxide. Powders may be mixed with one or

more other dry ingredients, such as vitamins, minerals and/or probiotics,



10

15

20

25

30

coll ector of an effect. Next, known process steps,

such as honogeni zati on, pasteurization, sterilization
WwW@e003/08dy? dryi ng can take place. |If a concent rBtBENL2007/050041

liquid product is prepared, this is subsequently

packaged in appropriate anDuPts in bottles, cans or

ot her types of containers, sonetines utilizing liquid

nitrogen and/ or carbon di oxi de. Powders may be m xed
whi¥h! ﬁi)%?e,oéftgiopg?ﬁé}ﬁ% f:gfﬁbe' é%gfeqphﬁ@él\sﬂﬂit? &rd/or carbon

vitam ns,’ m neral's and/ or probiotics,which®>mxture,
diogfdeer packagi ng can be stored under nitrogen and/ or

carbon di oxide. The fat fraction which is introduced

into one or nore effects of the evaporator, for

i G585 4P 1 8 S8R B3R e NP g

€dg yo ver
for YR&8hadb§ pirhyined mdyedraaee afMaPor vegethbleOfalts siieh Bk fish oil,
oil, suntlower oil, groundnut oil, olive oil and the

egg Yk fabllgeer fot,|larduagetalde loilafier nséandeosny, oil, corn oil, palm oil,
tfans-esterifi.ed deriyvatives or m.xtures of, 1hese qgils

sunflFegiL, sxpind it oo el AeCihadEe. Alege Pil bRt ol ape

fraC9omy, it5E5s-86tePifle M rith tived & AlkELY of t15dbel dils and fats. In a
unsaturated fatty acids, nore preferably wherein the

prefédred emlzndimeat) treglah fractpol gompsiatsiantoddwhatht ig ratdtively rich
. LC-PUFA). of th -3 d/ -6 t , b
in WRETa(d BHEPES RGP BARGHIE he o e bl Pags A long-

! | f ; I i
e RIS LS RSP O POYA] LRI on L 1300 g

typenbearifethess urakadwhaiothavachatseficiall lsealeh bffectsf Odlsderived
linseed (flaxseeds), rapeseed (canola) or soya beans
fromy safflpwier; sURiAERL. SO SAY Ar ateHNE Primress, pympkigand a

drawback of. addi ng valuabl d {.Nj
whiBRRRr xRl sy \sp fusRER R el O Aefityst from
linSeeACERKEOE dd) | YapeRe SR (RER]L) A BIYyaHeans HotrictpiifloegaeR.

VWen exposed to these el enents for too Ion?, the tatty
unsediugstedefattieacds oh zederal drawhsichrafedl ding agluahle campounds

Ranci dity not onl l.ters the flavar and [1, but. it
congpupngmalyeratated fy peidsree i naber BIRE sussapibiify to
aaxhﬁgmm HeB®, A ¥indD:Fpef! WIRALShosMAtE thEROEle@UtY for too

t oxl dation oOf fatty acids produces free radicals,
longhtlohf=tye abielsibeeenhetaxigizag, also abferred tdas denedoRamnidity not

of cancgr nd ot her d? ener a ivg.disease . However, iq
only alters the flavor and smell, but it also diminishes the nutritional value of
the food item to which the fatty acids are added. More importantly, the
oxidation of fatty acids produces free radicals, which are believed to play a role
in the development of cancer and other degenerative diseases. However, in a
method of the invention wherein the fat fraction is fed into one or more effects
of the evaporator, fatty acid oxidation is minimized (see EP0624317 of

applicant).

Unless specifically indicated otherwise, the term “sterol” as used herein refers
to phytosterols, phytostanols and their corresponding esters and oligosidic

derivatives. Of course, the selected sterol is preferably FDA approved. The
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nmet hod of the invention wherein the fat fraction is

fed into one or nore effects of the evaporator, fatty
wa@edod/ogiedat i on is mnimzed (see EP0624317 of PCT/NL2007/050041

applicant). Unless specifically indicated otherw se,

the term"sterol" as used hegein refers to

phyt osterol s, phytostanols and their correspondi ng

esters and ol i gosi dic derivatives. O course, the

I

cycﬁﬁ)eﬁ‘ﬁé %)pez%? bifop &L en aﬁtSEr e r? gp(? ?sg&ﬁgtnrol? ctt0 Al Stemls

ththff@ﬁe!hde@ a&hdm@ tl@é Ohﬁbus Bterdls der Iﬁﬂmﬂyﬁn@etslﬁmcture of the
various_sterols are pri rrarl ly in the structure of the
side chainsh Bhyéostern]s aze apbneal somneonents el %@hﬁbﬁ%&ﬂtgb@f oils.

e R AL RLAR BRSO 5 V816l boncs i

thetdterolréi®! Phiytebtattlstads gk Aorhaplaat Istmms andiaditated
stanols and saturated plant sterols. Phytostanols

planhetarelss é&xyrtastanelst themde}vesohaves exturpiniely y%msqiubﬂlty in both

aaige B ms i iR euRanaPa Shphitrpt)s Bt phytostnols with
fatBPALIHS Wndp aﬂt%@afﬁ%g‘b}{a@ﬂ |Qg&?§tﬁ§éértﬁ}§t‘edfﬁwyyaéﬂé dPcreases

I'ncreases their |1prd sol The skill"ed person
themhpﬂbdstﬂubﬂmyy sterol that is avai I abl e when

a;ftls ﬁ t he present_invention oIs
d?‘ﬂ’si’?r cppgelest taﬁé’tsé?]tﬂl t %h%)%‘é%lg’r en practising

the ﬂe%é&?éhﬁfe% S@' ﬁﬁa n% ‘Blsteltoﬂ ﬂfﬁﬁts %@gerd }nclude sitosterol,

I'assi cast er ero I nosterol,

carﬁpéstéﬁﬂa%lgm@lster@l ispivecsterdd) tarandstegols bedsicastoml,
i nvention al so enploys m xtures_of plant sterols, such

desgostorpl c@lmlm@mrolx PRIAETRY RPN éh@na%tﬁép f 6Qdeltﬁ9ﬁ‘ﬁﬁé"ﬁ nche

r source of ot he nt st
invEbioHiaiSo pRtfod ikt of PERE OIS PR B A% FhBOb, three
con§)SorBritl hnd $9hP cAhbonsiad fliRMes OThe sO@iceVflthesd ANE oBhédr plant

cotton seed oil, soybean oil, peanut oil, black tea,

sterple ame e, bm@l cul;sqoan birah eil, bewT g@tm mbeémw germel], corn oil,
esee l.i nseed

hea oi,l s, r apes

satfiir Gipie SR, Sitroidtll Sy e Prlon%%%fdm?ftﬁlack tea,
greBInac@tt &h@ésqlfl Skeﬁ@}’bf’dcéé’h bﬁ%sﬁﬁféf é&eeatﬁ@a bids, Bé‘&%d oil,

ant’ stano Accordingly, the plant stanols of the
ramseedanﬂ linvest oid, maaroda ddstall bﬂdmalsoﬂsh@oﬂaymb(bﬂenatmod pulp.
product s of the shpl ant sterols such f‘
sit ydrogenated to produce plant stanols.
Accordingly, the plant stanols of the present invention are described as the
hydrogenation products of the various plant sterols such as sitosterol but may
also be obtained naturally from various plants used in the art, without
hydrogenating the plant sterol. Thus, the term "hydrogenation product of plant
sterols" as applied to plant stanols, and as used herein, includes not only the
synthetic plant stanols but also those obtained from natural sources. Some
plant stanols in this regard include sitostanol, campestanol, stigmastanol,
spinostanol, taraxastanol, brassicastanol, desmostanol, chalinostanol,

poriferastanol, clionastanol, andergostanol. The skilled artisan can also select
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al so be obtained naturally fromvarious plants used in
the art, w thout hydrogenating the plant sterol. Thus,

wo b@7ogriwt " hydr ogenat i on product of plant sterptBENLA®7/050041
applied to plant stanols, and as used herein, includes
not only the synthetic plant, stanols but also those
obt ai ned from natural sources. Sone pl ant stanols in
this regard include sitostanol, canpestanol,

an}ﬁ)ia%%% QQ %ﬁ&'{'%e #ﬁhﬁﬁi?%ﬁ@ ?ﬁVerftlon also employs

assl cas an ESFTD ano I NOS

mix@oréed ef tnargoénolﬁl s1hesd B0e compoHent)ahrénedmpdhent.
skilled artisan can al so sel ectany plant stanol from

t hose Adsardiagdodhgiingemnidon, The stavaris added te or amizedyeith a

tiadig a B naEhRR b Rt Thefiptd 467 r2RpinREat 6T iARe by
spr \Azll‘%i(’:gg 'Prbﬁarﬁg@e dalPa@din® orefliMhihs pelfotitied WRhoht fled hQé‘ of

can fed into the evaporator, for instance
synthetdy adgltlﬁrsedmi/ab bxnulsifieds.dohda pgeferrerdl eanhgdinsent of the

invBRHPB DREnEICEP I v p f?}relgr%@f@ Rod e w05 Fhe piznle
mejf;y%g}; l‘fﬁgsteh?g'c}tsé E%lggllVlen‘gi &?’i‘hﬁ@xla{th Qa ﬂ'lﬂ ,xﬂ:x% Rhé melted

steradlvaith\thk \fat fhactienpGeattully, arwfun‘tlxemgidltn&emé eeiqulred for the
sterol with the fat fraction Gener,d1 no f q)
sollabnémzwo@sof@ﬁ@oa egiers an the fat fraction bhe sterel preferably is a

o Y Py g Bl A5 0 FNS 3550 bt ground

60°@NQ . hap-g8eEl ti ng poi nt bel ow around 6C0C, e.g.
30-58C. Sterol esters and/or stanol esters are of
partic ul%taermlrﬂséemsandlor stanol pstegentre iofipanticwar hoteyestefor the
t hey. hav ' nts as.conpared to their

[
presPRLin eREiraheoeiuas thisy A Bs L Sr AeEGRE DORE, ds el o their
I di,bl i
fred wiqterifind (SUAM-Bhi, MO KERHG Holifin GO LY Ite CHemistry
and_ tevhineth gyl 841 ibkesity and fatscmd theis higlbidt prypdants” pAocademic
nmout h feel of - sitosterol

Progs s akihgn deSertbesdiast the selubub erd mier mapihdealnts-
s1t(§s%(1tolf i§ 1m§¥&ﬂed by bi3 raBiont qihur e%ﬁ?& 5&3’&&@0&{5&;& ?ﬁfa:table

0Cess preparing a m X y aci sters

texﬁﬁﬂdﬂepbﬁ ih 16@#1&%&13@10\1?' (r98/011¢ 26 isslostach prwansiforpreparing a
hydr olysing a sterol ester or mxture of sterol esters
mixtugmof fattpiagit estens from plant sources such as rice bran and sheanut

by hydrolysing a sterol ester or mixture of sterol esters from the plant source
to obtain a mixture comprising phenolic acids and/or fatty acids and free
sterols, followed by esterifying the so-obtained free sterols with particular fatty
acids. In another process disclosed in WO 98/38206, there is described the
préparation of a mixture of stanol esters, particularly plant-derived stanol
esters which can be incorporated into food products in order to lower blood
serum cholesterol levels in humans. The stanol esters are prepared by
hydrogenating a sterol blend at an elevated temperature, followed by
interesterifying the intermediate stanol blend with a fatty acid methyl ester at

elevated temperature, followed by purification of the resultant blend.
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to obtain a m xture conprising phenolic acids and/or
fatty acids and free sterols, followed by esterifying

wo bw7sgpiobt ai ned free sterols with particul ar PEI/NK2007/050041
acids. In another process disclosed in W 98/ 38206,
there is described the prepa ation of a m xture of
stanol esters, particularly BI ant - deri ved st anol
esters which can be incorporat ed into food products in

or der 1h% hiWhc BLOAG 7 S TENALERLEE o BYRLR cohprises

humans ers are preépa

estéiflé @ Bafitisté@] acaiﬁpéﬂbrdll @lﬂglmabte’i'ﬁl Qirﬁﬁibﬁﬂerol ora
tenperature, followed b%/hﬁl nteresterifying the
comhinatipadhareofsPreferallycthe stierol ar stanelisasterified g ifood grade

d
fatt§ e i VRO BT RLETR AT bt Erogplid PR 2, ooy prpmole, plant
ste1P86lered Woth fﬁfﬁ@ééd’ Bil thttg dcads flé@ﬁig' £ ARB P36 of 25-

esterified b-sitosterol, canpesterol, stigmasterol,
30°0r agsbe aseé_r’Bhemareanmkbtenbby AmchérePapiels Midland (ADM) under

the_sterol  or.stanol, iis esterified to food de fat
theé&aée%%%&&é@%@bo ngther eHRmplee i I r%&?wtaa
€
ocofYing I Gerl Alcr RGP RASHle oY gt BERPBogis
Nubeétibs %ﬁhd Hbakhmﬁmhb&&ade@mé\ﬁtd@@uml% E, Whitlanadxture is
(ADM). under_the tradenanme Cardi oA d(r)-S. Anot her
a clepnpplabove °/ xt ure of naturally occurring plant

sterols esterified with food grade fatty acids sold by
Cognis Nutrition and Health under the tradenane

Thé/§ ﬁ?@ phrid the ﬁafwfarétmnwémarb%y BotbeREs 8blubdRANE at least

e step of preparing the fat fraction
onqoloe«f meébhg roompsteselsinsan adible mln@ranstmta vegetable oil.

| It t t | edj bl e
A prpdics ipd b Ty Bt o prenn i iated G Benise dhiewcmsttine
stekdls B Yﬁ\h% J@?hl‘éﬁl& bed fhonkbe ?H%%?gﬁn%lﬁga'@e%lriﬁay comprise

Stero e preparation o ction
thecsesf] ai agem whinlohidsdy thersphilsibization wf ¢hebterol agtind fat

il ot i G B
or ERIPAL AR ASTERARESH B Pl P A

undbtesifiedistérss. S‘&ﬁét‘hle‘@ exéﬁﬁﬂ@ ehivl¥edtheprdpaehiien dffae
preparation of a mcrocrystalline phytosterol

microsyystailine phytopterolonapensionein eil (Symaamyen efal. (2003) , J
Pharm. Pharmacol. 55(12):1673).

In addition to the at least one cholesterol-lowering sterol, the fat
fraction may comprise other additives, for instance antioxidants such as
asqorbyl palmitate, butylated hydroxytoluene (BHT), vitamin E or B-carotene.
Furthermore, at least one non-sterol lipid can be added. The non-sterol lipid
can be a polar lipid, for instance a glycerol-based phospholipid or a
sphingolipid, or a neutral lipid, for instance a mono-, di- or triglyceride or a
free fatty acid. The polar lipid can be purified or it can be added to the fat
fraction in a partially purified or crude form. Preferably, the polar lipid has

emulsifying properties. The phospholipids derive value from being
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Pharm Pharmacol . 55(12): 1673). In addition to the at
| east one chol esterol -lowering sterol, the fat

wo ea@chsam’ may conpri se other additives, for i nBCBENCE07/050041
anti oxi dants such as ascorbyl palmtate, butyl ated
hydr oxyt ol uene (BHT), vitanbﬁ E or b-carotene.
Furthernore, at |east one nan-sterol lipid can be
added. The non-sterol lipid can be a polar lipid, for

part BRI o Sk ies ARSE,PABSRAS ) ol and hoat sttty of

therfonBentrdted oF dfiedghiR@rodactoin @nfer@ﬂbé(htﬂahtaﬁh@fatﬁ@ctmn
polar lipid can be purified or it can be added . to the
conpyisdsylaeithon Iu-ewﬂénp ap ﬂucamgleqs arixtweedofphasphebipids, glycolipids

with's 8 Afdtindy 3F R drh s bl i e Coled Bglvgaides. Most

conhﬁbﬂgaﬁy taly@ihBId mﬂ@qdmemﬁssaﬁelowﬁveanﬁoﬁpmy bditiLah@are by-
the storage and heat stability of the concentrated or

prodoiiscdfthekproduodiien andrrefiméng ob welgetable oil h@theatplant sources
fraction.co ises legithin. lecit is.a Co
areyfps EEF@A STROCBARE! FB1 48P Gporto et hens,it RoERalgrigin are
t
oth IH ycex‘ﬂ{y bé’yggﬁflﬁ £l A9 14 n]’ﬁté@ @?Eteﬁﬁ om mil as raw

conmerci a aval | e cru
mate&@alt hi ns are derived from soy beans and are by

products of the roductl fining, of vegetable
oi | . &hﬁemws&@no dipig &e@reg?@rﬁb p?éﬁawr&%%mm@e the

s RG-S 358 gm EBEI LR B RLARY AEAALE 1BTRe apodiment
thefd:a6y Nbikiag prhw Iipide A prteferkBe sbafcestfeddly poRirdipids is sweet
preferably of dairy origin to mnimze the anount of

butdatrmglkfowrmt@rsempo mdnel comtainanamay pkomw&m}ds apd one

P REr P Segre el et i R Bl Bhipft bustermilk,

theWa&)%M'ﬂeldkmﬂk Préuet §@rﬁﬁ?ﬂs1r¥@h GheroPRhARLR JtBYized without
osphol i pt ds 'and sphi ngol i pi ds. When using

ad(hmnhmffplmsphamsaumthgr il k -doreegmustadnlibenst Eumthdrmareea crude |
t ed K. t . i Si t |
o o 4« L SR e
serfd KDTOERIBBeSOPRAY tABT R eriadE talﬁﬁr raﬁrcuﬁuﬂﬁ d8 JPetBlycerides
| pl IT e o

raction derived ' fromcow m I'S capa
in fhevievém@aphaecsepatentfapplication [P 20@1-@§66i14;A) and

tr i'ﬁhgr%ealledt?lieea ggmtnht?rpgg ((:)i'J gll)J}lu%tgloﬁInndosf célta{rgl e%eéll)lggxséomyehns
and glycosphingolipids, which differ in the substituents on their head group.
Ceramides are the simplest type of sphingolipid. They consist simply of a fatty
acid chain attached through an amide linkage to sphingosine. Sphingomyelins
have a phosphorylcholine or phosphorylethanolamine molecule esterified to
the1 1-hydroxy group of a ceramide. Glycosphingolipids are ceramides with one
or more sugar residues joined in a B-glycosidic linkage at the 1-hydroxyl
position. Glycosphingolipids may be further subdivided into cerebrosides and
gangliosides. Cerebrosides have a single glucose or galactose at the 1-hydroxy
position, while gangliosides have at least three sugars, one of which must be

sialic acid.
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in the liver (Japanese patent application JP
2001- 275614A). There are three nmain types of
wa@phvrogpak pi ds: ceram des, sphingonyelins, andPCT/NL2007/050041
gl ycosphi ngol i pids, which differ in the substituents
on their head group. Ceranidgs are the sinplest type
of sphingolipid. They consi sinply of a fatty acid
chain attached through an anmide |inkage to
sphin éﬂJgﬁrl '
or phggtg ory]I @}ﬂ Jﬂhﬁ%r%lqggg?cgagg? grglté?(? e i?%ix%xﬁgrtance of
sphinpoldipids\to gruwnmf h@s atiraciedecontidecablehittgeliopbder thieepast
ceranm des_with one qor _nore su residues $oi ned in a

fevyeprpdees Ypepen eikalgd Mutr 4899 %hl}d%@rl?@@s Q forp review on
th1§g¥p1@f ppbpggéﬂlﬁ!fd %gﬂﬂ%’go@?x %é’ (Nteg sh§ quovﬁ dt#ﬂ&?r inhibiting

osidés a r03|

propeitib£imth 8516n A dJid e%ﬂhbﬂ:&nfﬁbatdﬁ@né} and ra%wxmqubp@mes in
whi | e gangli osides have at |east three sugars, one of

vitxgh Qﬁpanﬁwlauereiemn@ facithe Preseaddnvenfionfs the recent finding

l,i pi.d t f d t f
SR e A
Niv &1 4i28n @Y %‘l dlgﬁoﬁ’@ﬁi W@EO(Y@/@B@SQ@ €Be V8EBE épﬁfng%hpldjs

Nutr. 1999 Jul; 129(7):1239-50 for a review on this

amt)ng|o¢heysl?syh1§ag@dﬂ¢&s,ess¢ﬂrarrgdm sphdsgomyelisHOMY) amd berebroside,

o $30R80 Y LT PR e B ;%gang%gé’%m
f
o SABESN G A A DB ) s

rath @Nutzh20e3 Nvvol 33D 3Pp8HT1-6) ami theet $ME fe6in mB; is more

Ni euwenhui zen_et_al . disclose in WO2004/ 064820 t he use
effeﬁtl“@mhamg%gg %Nh@ Néﬂﬁf)r?é)%'t @efr %%@ﬁ) 8@&1& b aseerdingly, a
prolgfasds ?r&tq*x% 1&%9&1823)%? 1 y( gﬁé/rgleron d& 4t least a

stek6VE{d A1 '&tsp}ﬁﬁgolﬁﬁd Kﬁﬁ'ef'aﬁﬂ rd ﬁﬂnh@@hpﬂ\ﬂ)ﬂ?&diry orlgm
inhibit intestinal absor ption of cholesterol and fa

Dainy polas llpﬂdsuun¢1udmdamwphmg¢llgld&m 13 isghaterrand Bwrlﬁed
e Tl o S55hb ARSI SM L o R0

o SO e S o et
comapsEphighg ahixpurk of vadaousyliprd dhssesRa a goypameaf sphpaghdipids.

Ipﬂ(r:: ]ch :j'lg he s’(cje%]o [ 4nd" EE Ql%?ll sl,tgllc'(ﬂsﬁpiﬁaen gbg Slp?l(l)lllggllepqdaglqe
conveniently introduced simultaneously in one or more effects of the
evaporator. They can be mixed prior to being added to the liquid fat fraction.
However, it is also possible to introduce the non-sterol lipid at a distinct stage
during the process, for example in a different effect of the evaporator or even
dir;actly to the milk liquid prior to the evaporation procedure.

In one aspect, a thickened milk liquid is produced in a process according
to the invention. The thickened milk liquid can subsequently be dried to form a
powder. By bringing milk into a concentrated or powdered form and subjecting

it to one or more heat treatments and to an aseptic packaging method, not only

its storage life is prolonged but also the cost of transport is reduced. For use,
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according to nethods known in the art, for exanple
according to US 2004/0047947. 1t is also possible to
was@7asasude or raw mlk lipid fraction conpriBCTIYLZ007/050041
m xture of various lipid classes as a source of
sphi ngol i pids. The sterol and the non-sterol |ipid,
e.g. a sphingolipid, are conveniently introduced
simul taneously in one or nore effects of the
e .
the %ﬁﬁ?gt@{‘(ﬁ dlbyv?é?ﬁ%ér Iegﬁ‘ &g g{r;v'dgi~ Iﬁlslhg &gbgg‘gs&gpﬁled or

recbﬁsﬂlmﬁéadA@@ﬁheglypa}sstﬁboideul iBiatpBice s ﬂirsiirepghngtaag e
duri;}g the process, for exanple in a different effect

cholesteral-lewestzmalk prodatwhich es:re%dyt @rtcneswmlpkmm gemgrising

r(f (?or Lo he e\éa orat |ron1 rog‘ﬁge cc r g pﬁ%ntlonand
prdbidinie, Bl FoRee Rt R o iR e eenr din@ 16 1 B3
recBASQEEING the c&ﬂi&dtf‘é’t%rﬂr' PUwdekRithd s4RABKI mlhllﬂ patet4bly

can subsequently be dried to forma powder.
waben. ngi ng I k into a concentrated or powdered form and

L heat | t dt
asngﬁc hicny BRSOl oL Giggant ik Ploduct,
.gPLOLAR QSHE ﬁa‘ SRk ié@ o O #()W%? RRI1k, Whi c}?féu&ﬁgmable by

BESr Use, t ot ésterol o1 ower i g concenttrate
a pposkse raedomhhg te éhe hevqr&umrﬁnriaﬁnans Jheconsumttash of 1.5-1.8 g/d

Accor di ngly, ded | f
of plash gt segwtan@i’%?qrﬁééﬁﬁm opiegabibsambion e S0 2R, s et

al. JXBIdRes 02000 22@?@3"%@ R]‘é eﬁgetaal'"}zbbo %‘iﬂzgaﬂé (§19). At

pomder ng’to € i nven

highRe@asés t21Righd of PRt aieRL); shéleSterpPibirpWohhv@s reduced by
suitable |iquid, referabl &@V\Iat er. The invention

GO%L(Rlﬂmllmqafea Aml delinNetro POO4S061): 1 YT rlé) mﬂOHeS used are

ket i itary” SoBS vl ificeis BERL Aokl 2 grame

ofﬁ}?ﬁ%ggrag (léﬂstﬂ?bé(}?ﬁ%élon I n humans, the consunptl on
ant sterols or st ands reduces

C hertslrdmglyaa) mo@mtmf thy 180enil6s compesespreferablyl stpral in an
Res. 41&5 7- 705 rren et al. 2000; 1
ampypj ! ghgus 187 hngfs APY %P%rzsez"vg}gj mpreprgderably about

5
O eg o g, 40 B S0, 10
800,5)0000a209, USe0, 809, 20601 2560 br g8aMEn®hes t@vahgdahbsein the
A few studies indicate a dose of about 2 grans

quantity can be taken in one or several times during the day. These amounts
refer to the amount of free, unesterified sterols in the product when it is ready
for consumption, for instance following reconstitution of an evaporate,
condensate or powder with a desired amount of liquid, such as water. For
example, it refers to the total amount of sterol in 150-250 ml of ready-to-drink
liquid.

A milk product in a condensed or evaporated.form preferably comprises
between about 1 to 11% fat and about 3 to 12%protein. However, other fat

and/or protein concentrations may also be used when practising the present

invention.
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of phytosterols daily to be optimal. Accordingly, a
product of the invention conprises preferably sterol

w0 nooansdawpunt of about 100 ng to about 4500 nQPEENL2007/050041
serving, nore preferably about 200 ng to about 3000 ny
per serving, for exanple 12?4 150, 200, 300, 500, 750,
800, 1000, 1200, 1500, 1800, *2000, 2500 or 2800 ny per
serV| ng, wherein the quantity can be taken in one or

eve LAl h%g&?ctq}frthg Int iR (%?'YI% (%9 ﬁ%@%ﬁ f?ﬁé%refé}ably

the anou free unes eri

confir@ebscabomieNtd Abdwit 468 dy weight das unpitd Preferfably beptesice and
followi ng reconstitution of an evaporate, condensate

35%y susvire®, 1.t 1D, 200 85iare)% bsumeight fati dninrefestediembodiments
f
tneSE Rt g AR oy L6 Lot kO PP TobReef g o

92% rb@ﬂkv@itghlt Nfo e%ﬁﬁﬂﬁ@ $8to®5% CREAMA{IR Goliak Br Pt 8sRTBYand 83%
onpri ses between about 1 to 11%fat and about 3 to

sk1m29zqa]rk3$<d1ds ThHeviewmidity vfithe praduehds typipaldy ereund 2.5 to 4%.
concentratj ons rm .al so be use e racti si.ng
The BEETH o DERFSBRY A o FRORBRGLL o RO otahs alib et lower
I
and hicHY BOSHACL Pheib AL &HERRR) oncbRTRIGE TN bmnbolifinent, a
proda®t canphlsas aBoufl66 td B3%2AonZat solid)¥oime ovealdbf whath can be

An preferred enbodi nents the m |k powder conprises
milk-sphdspout 56 to 95% preferably between 61 and 92% by

we 5 : . : .
belt:@\ggeaﬁls Efé‘gg%% E)%Vst & é}%{%}f‘cﬁhgé gﬂé{:ﬁ sﬁ%gbﬂ'gar%mh the fat

fraétién, i peotiictios thy Pheadthion asrtvaik enly 4 mlﬁ%laﬂ'bmoﬁm foffl S
can be present in an anount of 1.5 to 5% by weight,

syrethahou@hlh mxgnd’mahu%émgg@m” thait eantypicaHRsgddn prior

art Rt 0 BRI % sh¢ 5P FIRMIRRL i fyBaBfiithe gids yhich

noxﬁfcamecﬁﬁﬁﬂlz@& & é%rﬁ@isbgﬁse(ﬁ%ﬁﬂ SAclulde dcaps®Bition aids,
ows to |ncorporate sterols togeéther with the fat

stai*a:lmsl; aod, guem g, mebtiot duﬁvmﬂmes, mlgingten eoorsifiars lidkel y a
BN T TR U -
such as sorbitan tristearate (STS), sorbitan monostearate (SMS), propylene
glycolmonostearate (PGMS), and thickeners such as xanthan gum and
cellulose derivatives. In one embodiment, the product contains less than 50%,
preferably less 40%, more preferably less than 15% by weight of milk-foreign
manufacturing aids relative to the total amount of sterol in the product. In a
most preferred embodiment, a milk concentrate or milk powder of the
invgntion contains no such milk-foreign manufacturing aids at all.

| As mentioned herein above, the milk product of the invention can be
supplemented with additional non-sterol lipids, in particular milk polar lipids,
for example glycerophospholipids and/or sphingolipids. Sphingolipids account
for 0.01-0.02% of a typical western diet and the average consumption of
sphingolipids by humans is about 300 to 400 mg daily. It has been shown that
sphingolipid supplementation of the diet of rats and mice with 0.1-1%
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art nethods to solubilize the sterols. Exenplary

manuf acturing ai ds which now can be mnimzed, or even
wale@poesded with, include encapsul ation aids, SPEr/ShE®7/050041

and guns, pectin derivatives, alginates, enulsifiers

| i ke pol ysorbates, sodium s'tlgaryl | actyl ate,

pol ygl ycerol esters, crystaf“nodifiers such as

sorbitan tristearate (STS), sorbitan nonostearate
sphﬁ%ﬁ&)idﬁ{a%ﬁyén iﬁlﬂeﬁ?{}ﬂmg&gfﬁfcﬂi néﬁ’;@%%ur sa.{})%ression and

cKeners such as xanthan gum and cé&l lul ose

lowdgihig\oftseyam cHolestofolerribeigigoéridéd) dnprmdimabodioné sy, the milk
| ess than 50% preferably [ess 40% nore preferabl

proflaekoft therinyanding cainsiresdt ko ROVobEMpighamIeiszably Bg5 to

oAl r.alat hves.t o, t total .amount of erol..in t
107, e HoE kBl Apt R AACHRbueRES € therihSos of
gly GABERHSPIRNDIQS afill)of spANEIESliAls ihEhé PYSAUdtOrh&R N & ready for
no such ml'k-foreign manufacturing aids at all. As
congemptiome dfomhxséancea%mecing recaristitupioocifem efanorete, condensate

[ ti b I ted,wt ddi ti |

or RAGHAGR R AP G ARG DA il F5R B OF opegple, the

_ _ ' Lye - _ . Livod ds,

v of KPRl R RRSRORL g0 R ARG ) Rk o

(mil®ssphingelijeids ped seivengy Prefgealdynsuwomposeso150, 200, 400, 600,
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ml HHART ffiHi-BAsandrinkvéi plsigle G265 ¢eptingelspidsoln andther
triglycerides. In one enbodinent, the mlk product of
embodimente Ht ischmibirhbasesedepro witloa 204wy tetel yrlume comprising 1
r.ef er.ab 0.05,£0 10% .of ,(mlk) polar lipids. Al so
gsﬁ@l“@f)hﬂde%/ﬁrﬁ)ﬁ?ﬂl% Spéfréé()htpédé'he amount of
gl £ 8h,2RBP 2BPSLt JTitHE 1RGN Q6N $ORILAIR] b RhétholbftA@atment or
product when it is ready for consunption, for instance
prefrehtioniofidnigle cholestdrol whachotoraprises poe adwintstrateosat e
or powder_ wth a desired. anount .of |iquid, such as
conggption-gf a F’%‘,fu‘%tﬁ’g theJBEEREMpr ovi des a
m | k- based product conprising about 0.1 to about 3 g
of (m1k) sphingolipids per serving. Preferably, it
The pigens ¢Avdinion HAM,beddddmBiifed 8Qth rdfetéhcedtheatradtff and in
ng sghi ngol i pid ]ger serving, wherein the quantity can
angby thk examplenbelo.more times per day. For exanpl e,
the mlk product is a 150

The schematic drawing shows an effect of a multiple-effect evaporator which is
typically used in the milk industry to prepare milk condensates, milk
evaporates and powdered milk products. The milk liquid to be evaporated is
inti'oduced via pipe 1 into effect 2. Upon leaving pipe 1, the milk liquid is
equally distributed by divider plates 3 over the downpipes 4. The milk liquid
forms a film over the walls of these downpipes 4, which are heated externally
with water vapour introduced via pipe 5. A two-phase flow of concentrate and
vapour enter liquid collector 6, where product and vapour are separated. The

product is pumped through pipe 7 and pump 8 to the divider plates of the next
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m liquid mlk-based drink conprising 0.25 g

sphingolipids. In another enbodinent, it is a
worRdor/okEsed desert with a 200 ml total vol ume PCT/NL2007/050041

conprising 1 g sphingolipids, e.g. mlk sphingolipids.

A further aspect of the invggtion relates to a net hod

of treatnent or prevention hi gh chol esterol which

conprises the admi nistration or consunption of a mlKk

c td t )|

effegf Ol%e ‘Bn_p[F(Il%II 1@311&*&% ieéf feipg -nggtg) @{)eex?%@ e fr’egymfﬁ%&{b Iendm the

out&idd dwhé dewapaped. €5 thelproceskhd the iav@ition otr}amdaﬁmshmf&he fat
an effect of a nmultiple-effect evaporataor which is

fractign @cunpgnsugeﬁerﬁ takes plage inrengser Jpore effeeisarither hafore (A),

in (B HAESEARR, ) IS SRR Al o D BB e o

introduced via pipe 1 into effect 2. Upon | eaving pipe
1, the mlk liquid is equally distributed by divider
EXAMHBES3 over the downpipes 4. The nmilk liquid forns a
filmover the walls of these downpi pes 4, which are
heated externally with water vapour introduced via

. _ f
Theoirﬂz%nﬁon%vhgﬁggpﬁg Be dIeQ(Wlpév% 5R8 ‘iﬁ{i&tga’é&i By@eféeeﬂéér to the

enter Tiqui ctor ere product and vapour are
followier exadpleBhdt phodlitbe nstqalihpwdveh) thagbthesepxamaled should
punp 8 to the divider plates of the nexteffect. The
not\bgw@ﬁtn@doasf lémlteag\ﬁﬁla Inyetion iy apFVABxt ef fect to
condense on the outside of the downpipes. In the
process of the invention, the addition of the fat

Exé ki RMaaiifacturg oftaeé¢hbldsakesl-ldweLing neilk (ﬁfnc‘m’it&'ate
ects either before (e%w in (B), and/or after
500; Iqérqa siummedonilkcvas ssm dtsﬁflet@twe@mnpughqwdevvlth a protein

' h
conpicet £ B mgthR T R s B PR aialF oF RS >
perdfiatd. Symvesly, bIPkg 38aR Rﬁﬁﬁﬁ&&%té@%iﬁ@nﬁﬁﬂ)m%ontammg

construed as imting the invention in any
>56% dotall @ hytosthmletd-68% bisitasterol; @s@%rﬁasnb@wpi/ r2§- 39 %Yok

corf IS oo A LB AL U SRRl S8 <o
othgi S%ébl%r(ﬁt &aBols) Wdrk RAtE Ao BROsdAk tWhdgerhAnleOserRy
(vegetable) fat/oil (30-58°C) and were added to the fat fraction comprising palm
oil, while mixing. This fat/sterol mixture is added to the milk via fat injection
as described as follows.

The milk liquid was heated to 120 °C by known techniques, followed by
sustained heating for 3 minutes. The hot milk was then transferred into the
first effect of a falling film evaporator and evaporated to a solids content of
appfoximately 24%. Under the down pipes of the second effect, the fat mixture
with sterols was added in a constant flow, evenly distributed over 80% of the
required evaporation time. The milk with fat and sterols was homogenised in a
two-step homogeniser to a fat particle size between 0.36 pym and 0.47 pm
(measured with coulter LS13 320) to yield a milk concentrate with a

cholesterol-lowering effect. Depending on the stability of the evaporate,
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perneate. Separately, 6.5 kg Cardio A d phytosterols

from ADM (cont ai ni ng >56% total phytosterols; 40-58%
wh2®70gdeer ol ; 0-5% b-sitostanol; 20-30% canpeRtENDLG07/050041

<5% canpest anol ; 14-22% stigmasterol; < 3%

brassi casterol; <3% ot her sg;l?r ol s or stanols) were

heated to the sane tenperature as the (vegetabl e)

fat/oil (30-580C) and were added to the fat fraction

i s | | . e Thi / h .

pho%?x térsedllﬁgogglég&dt% F & “tdﬁ@] ér%%PE}l%{fegq?gtﬁg %fl(féc 'i%ltrslg’as e milk can

be stagdardiedd agth aldtomeThelglknwhk fillequindo wamlheiateelosal and
120 0Cby known technjques, fol|owed by sustained

stetiiged aecordingtmeitherbatchinr wptinte steydisatigarprocess.
transferred into the first effect of a falling film
evaporator and evaporated to a solids content of

Exgﬂgﬂg)@':mately 24% Under the down pi pes of the second
effect, the fat mxture with sterols was added in a
A mibin socentfatewongusing sdexnls Wastraepavedt agdeosaibedim Example

r. | red aparatjon tine,, The mlk with.fat an
1, vt the SofECRGA shAF i iR AP agRe i dachisBa Lt 5% of
cred Al seRtbd (4 F1ifledsT REWREDNSE AT 8 8rderAniBerum) prior to
nmeasured with coulter LS13 320) to yield a mlk
evaporation.r'Bhe csdanh serwhaosgiresesl milkvwolantjpeds, @among others milk
Dependi.ng on the stahility of the evaporate, phosphates
Sphé’?\@‘?ltﬁldéil’tl?lé\‘fi@bg%bﬂ? gM-car bonat es can be added. Al so,
the m |k can be standardised wwth water. The m |k was
filled into small tins, closed and sterilised
according to either batch or continue sterilisation
process. Exanple 2: A mlk concentrate conprising
Examplel & was prepared as described in Exanple 1, with

the nodification t.hat th ' '
A i cOREABi R P S 1 DB B T REARS 1 Btamte
2, edcbht fitat! thier B/ fet FRaRtESH EdthpRisinY chdlesbéasidiotidrivy stBhéls were
cream serum conprises mlk polar |ipids, anong others :
added just pfiengubperadion il fadiingctionk SM  Exanple 3: A
m |k concentrate conprising sterols was prepared as
descri bed in Exanple 2, except that the oil/fat
Ex&ﬁ?ﬁl‘ei $n conprising cholesterol-lowering sterols were

To obtain a low fat milk, 425 litre skimmed milk and 75 kg cream serum was
standardised to a protein content of e.g. 35.8% protein/milk solids non fat with
lactose or whey permeate. 8.6 kg of Vegapure 67 (from Cognis, containing
<80% B-sitosterol; <15% B-sitostanol; <40% campesterol; <5% campestanol;
<30% stigmasterol; < 3% brassicasterol; <3% other sterols or stanols; glucose
syrup; sodium caseinate; anti-oxidants and anti caking agent) was added to
the milk without emulsifier while mixing. Mixed milk was further evaporated

and processed according to example I.

Example 5:
According to example 1, but using 6 kg of Vegapure 95E from Cognis as sterol

source instead of Cardio Aid S.



10

added just after evaporation via fat injection.

Exanple 4: To obtain a low fat mlk, 425 litre ski med
waoredor/08a1a7 75 kg cream serum was st andar di sed tBCENL2007/050041

protein content of e.g. 35.8%protein/mlk solids non

fat with |l actose or whey per geate. 8.6 kg of Vegapure

67 (from Cogni s, containing <80% b-sitosterol; <15%

b- si t ost anol ; <40% canpesterol; <5% canpestanol ; <30%

stigmasterol; < 3% brassicasterol; <3%other sterols

or stanols; glucose syrup; sodi um casenat e;
Exgﬁgléqpldants and anti caking agent) was added to the

w thout ermulsifier while mxing. Mxed mlk was

Sklfrmmnbliamlkmmsmdardmédpto gueldsethilchgnitl as)descrébeahipl Bxample

di b
L e R I A R

fro R e Ay P e T UE e gt R emoagirey in which
thel:‘se@msﬂ etdp wiak\iroahear3ol lsdis tasninslang yeghdeecult ard was riddsd to

uid together with a fat fraction and the m xture
them SQ%f@@uentﬁtlantw exequtpd voble or 3atheyt wixiag, itha

forREieTflaR (R Rk M3 SnThe LHB atnitthe 1w HRET SophuROhtiduction.

proR¥@6rdsed with or without mxing, in a fernentation
tank or in the cup according to normal yoghurt
production procedures.Clains 1. A process for the
preparation of a mlk concentrate or m |k powder
havi ng a chol esterol -l owering effect, conprising : -
preparing a mlk liquid; - preparing a fat fraction
conprising at | east one sterol; and - subjecting the
mlk liquid to an evaporation procedure, during which
procedure the fat fraction is added to the mlk |iquid
before, in or after the liquid collector of one or
nore effects of the
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evaporator. 2. Process of claim1l1, wherein said sterol
is selected fromthe group consisting of phytosterols,

w@byvostianol s and their correspondi ng esters. BCT/NL2007/050041

Process of claim1l or 2, wherein said sterol has a

mel ti ng poi nt bel ow around qgoc. 4. Process according
to any one of clains 1 to 3, “wherein said sterol is a
phytosterol ester, a phytostanol ester or a

conbi nation thereof. 5. Process according to any one

of claims 1 to 4, wherein said sterol is esterified to
an unsaturated fatty acid. 6. Process according to any
one of clains 1 to 5, wherein said fat fraction
conprises esterified b-sit@@i®msol , canpesterol,
stigmasterol, brassicasterol or a conbination thereof.

7. Process according to any one of clains 1 to 6,

vher ei A pRb&RAIHAthd Pefahtiohastld MAKCARENH®%e or milk powder
sol ubilizing or suspending at | east one sterol in an

edi bl ehaving geheflestabolylowevinpefidtecarnprisiig Process
according to an on.?kﬁ.f c%ai m 1 to 7, wherein at

| east ~onkrREmt Y9Y i s added to the milk

l'iquid, ' Lat r .
Process DRReryfs bR on JRiRKaRgLEl At gHeateR fud

l'i pi d-i ssubjpetiag the mitk liguid t@anavgbyraiaphosedare pduring
or a sphingalipid, or a neutral |ipi 0. .Proces )
accor di nghich progedyge the fat ffm‘&l@i‘ [ %‘g‘il‘?ﬂl tothes 1quid
lipidis j 1. i o r r jel '
11. Pr ocléégfg pzéicl godrrﬁ]%‘ti 0 lg l?dic%(llel\ég rgquﬁlﬁs%qg{h p geoli%?étg of the

wherei n g@dpbrat@r ol and said non-sterol lipid are
m'xedsgrior to being added to the fat fraction.

12.
rogesv pficlagmt b vahgrein saidesterelds selegted fioms the group

P:oce

wherein aconsisting of phytosterols, phytostanols and their corresponding
esters. '

3. Process of claim 1 or 2, wherein said sterol has a melting point below
around 60°C.

4. Process according to any one of claims 1 to 3, wherein said sterol is a

phytosterol ester, a phytostanol ester or a combination thereof.

5. Process according to any one of claims 1 to 4, wherein said sterol is
esterified to an unsaturated fatty acid.

6. Process according to any one of claims 1 to 5, wherein said fat
fraction comprises esterified B-sitosterol, campesterol,
stigmasterol, brassicasterol or a combination thereof.

k7. Process according to any one of claims 1 to 6, wherein preparing the
fat fraction comprises solubilizing or suspending at least one
sterol in an edible oil, preferably a vegetable oil.

8. Process according to any one of claims 1 to 7, wherein at least one
non-sterol lipid is added to the milk liquid, preferably during the

evaporation procedure.
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thickened mlk liquid is produced. 13. Process of
claim 12, wherein the thickened mlk liquid is

waeomsespient |y dried to forma powder. 14. Apr OPEBSL007/050041

preparing a cholesterol-lowering m |k product which is
ready for consunption, conpgbsing providing a mlKk
concentrate or ml k powder cording to any one of the
above clains and reconstituting the concentrate or

QOWder}’r%é%%_;fcc&ﬂihggh%l%ib&]gi Fhebdid i&ﬂ%ﬁ%‘fg}@;}ipgﬁs abolar

chol estero ower | t odu obtaln

process Hpihkdch@staoglayrophespholipid ovsa $phingblipid,tor a
Product according to claim15, conprising about 100 ny
t o about nes@el kgidt erol per serving, nmore preferably

Hor ettt PufiReth i g™ iR e pieph iR is o

han 1508 by WEr SOy ool ooy SPIHEOLpA) er abl v | ess

bnuf docessmpcardingrtelaatyi ae efoclamas Bdoal0, arlmrein s4id sterol

T 550 s B PSEL HER 0% Bl o e

3 g of ngkggﬁ]ipids per serving, preferably mlKk

sphi ngol 1 pi ds.

12. Process according to any of the preceding claims, wherein a
thickened milk liquid is produced.

13.  Process of claim 12, wherein the thickened milk liquid is
subsequently dried to form a powder.

14. A process for preparing a cholesterol-lowering milk product which is
ready for consumption, comprising providing a milk concentrate
or milk powder according to any one of the above claims and
reconstituting the concentrate or powder with a suitable liquid,
preferably water.

15. A cholesterol-lowering milk product obtainable by a process
according to any one of claims 1 to 14.

16.  Product according to claim 15, comprising about 100 mg to about
4500 mg sterol per serving, more preferably about 200 mg to
about 3000 mg per serving.

17.  Product according to claim 15 or 16, containing less than about 50%,
preferably less 40%, more preferably less than 15% by weight of
milk-foreign sterol manufacturing aids relative to the total
amount of sterol in the product.

18. Product according to any one of claims 15 to 17, comprising about

0.1 to about 3 g of sphingolipids per serving, preferably milk
sphingolipids.



