Chol esterol -l owering dairy products and nethods for their
preparation. The invention relates to a concentrated and/or dried
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inside the walls of the arteries and often contributes to the formation of
plaque. In humans, the link between elevated levels of serum (LDL)
cholesterol and risk of heart disease is well-established. High levels of
cholesterecl in the blood are associated with an increased risk of cardiovascular

15  diseases, such as hyperlipidemia, arteriosclerosis, 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.

20 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

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

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



and LDL cholesterol levels. In the last few years, clinical research
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pr ot ei n- dxhl@tl&ienl ng product. The resulting emul sion can then be m xed
into (aqueousiésf ood stuffs. EP- 1059851 di scl oses._a stable
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carboxymethyl-cellulose, sorbltol emulsifier and simethicone. However,
20 resorting to such additives is unacceptable in food products which are
consumed in large quantities by healthy subjects.

WOO00/33669 discloses that plant stercls 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.

25 ’I‘h;a 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 (agueous) food stuffs.

EP-1059851 discloses a stable emulsifier-free homogenous agueous
suspension, containing a high melting lipid such as phytosterol and a

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



5 powder and nodified starch. Thereafter, the m xture is honopgeni sed,
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increases the cost of the product, and in some instances the consumer may also

15  find some of these products undesirable from a labeling, texture, and viscosity
standpoint. Stabilizers and gums often add viscosity, i.e., thickness to a liquid
product, thereby detracting from its organoleptic impression. Additionally,
dispersing plant sterols causes a beverage to have a powdery texture, which
also impacts negatively on consumer acceptance.

20 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-

25 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



The present invention is directed to the finding that plant sterols
are 5 advant ageously introduced during the process of evaporating a
dairy pro Iy as mlk. Accordingly, the inventio

process fgyggﬂzﬁ%ﬁeparatlon of a mlk concentrate or QFﬁhﬁ%ﬁgﬁwmﬁ
having a chol esterol -1 owering effect, conprising the steps of
preparing a milk liquid, preparing a I4quid fat fraction conprising
at | east one sterol, and subjecting the mlk liquid to an evaporation
10 proced during which progedure_.the fat f actjon is added to the
Tk 1T quidibgPgrtdo BrAvige a finie apd ¢ ﬁ‘it%%wes‘? e fgF thit ISR @RtiAR o

ef fects of pldit evaposRt:0milkAneHatARhich ke ot %r%heémgtemfbﬁn/ fat
m xture conprising a sterol 1s honogenised. Thu rather than m xing
the chol esterol -1 owering sterol with the 15 aqueous mlk liquid prior

to the e exa

\W2004/ 06%3%!3?&3%% ‘g”{eglr%g’?‘%?s@gegjf §1o‘ilol i ?e g%astpégﬁga%rﬂﬂgre, quid fat
and addedadvandagatsiy fitagkicad dﬂdﬂirfgf‘tl:ﬂ‘ehﬁoéﬁsb lof eBapdtadingRf @airy product,
concentrated state An a ya ta e .of this procedure is that no

addi ti vesS%h afoutE; 8reorgime iipgention R¥AVIGAS 9 E%Dc??ﬁsf%tth? dreparating
agueous, Iy i rﬁﬁﬂ&% he

st er ol do%as ngl'?(l Aﬁég%%ﬁﬁra@é#g%dﬁ e 1%18; 15#%?28%%%&?&0&% t CE

evapor at orommpuding Ithmsteﬁm dprepamhg 'ahmlk\hqpui atrepamng adupad dat fractiat t y
matter. This SI nlflca red e tine.and. f cleanln of
The: ovapoutreit sl EAR ont SERLTER ebednsti ek Taiae i afier ApoTdiogs.
i n betoreeprodédider &ahngwau@eh@tr@éed@@@ bhe BitifP%ionSiHGAdA8 th Phe BN hqmd
manuf act ure of condensed dair roducts with and w t hout added
sterol s obvefoge; in ar pfter he Lap tnépne er mmye gHfgrtsiofithe evavaratage
I's that sperglphn %ﬁé Rﬁﬁé‘%ab%@né‘& Sﬂfkd) 39 nilﬂ&fe’b‘é&”tns?” yl %ero%s
injection Tn an ‘éf evaporat or ensu e TR S eous

di stri buth@nogdnifal, particles conprising the sterols The addltlon of

Known 1 1 the ar t THlsy Eetbier SR TR NS EE DT ok R the
cert aiﬁgefs&ilh a?@n?ﬂ"ﬁ hqg?(pﬁﬁﬂi?y tlienet;a!f) ﬂicce§§1 &s 1§ g?tp éﬁ%’f‘Example

descri unsat urated fatty aC| an unsta aracter
(e.g. PURA Wp%ﬂﬂé/()ﬁﬁ'iéﬁt tgegeasilyis atnidbdmied oa snispandeidgmi adliguidofae and

nore effec of ap,evapor ator rder, ta reduce fatt

o dati oriddadin A ey S e dimich sRE BBl biniomeRS bbbt Frate st e
to introdaydRirdasd 6f§lhs pkt@@ard £ ddet Rodddidicdd dr hedifiRE it uiktido
consuner foods w thout the use of additives or enulsifiers, during

t he evapoﬁsq;\ubléwe phesters! in the aquaous tysirally lowdar mﬂshqundemwemmreu n
a phy%@ 15% t}?% §ado1 er%%E %‘éed %‘feaqre tt@e%aﬁﬁ&%t%gmsg béfpth or fat,

foll ing t conp05| ose
addi tion @sfapm stogy @lydithitad pempﬁrthé eOMporator fretdk@oCRE® ﬂaﬂtyamatter.

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

25 pro'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

30 standardise the milk to a certain fat content. EP0624317 in the name of the



10 met hod of the present invention. EP- A- 1108364 di scl oses a
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car bohydrates or derivatives thereof. By definition, a prebiotic is a
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US 2,265,320 discloses a method wherein ergosterol is dissolved in
butterfat, and wherein the fat fraction is added to evaporated milk. In
contrast, in a method of the invention the fat is not added after but during the
evaporation procedure.

20
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.

25 Thé 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
composed 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

30 (powder), butter serum, whey (powder), desalted whey (powder), derivatives



10 beneficial bacteria in the intestinal tract. Exanples of prebiotic
car bohydrates include oligofructose and inulin. After being
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step has been performed, the mlk liquid is fed to the

The heat treatnent nust be sufficient to kill mcroorganisnms that 15
are present in the mlk liquid. Typicd conditions are 70-150C for
0.2 seconds to 15 m' nut es preferably 100-140C for 1 second to 5
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include oligofructose and inulin.

After being prepared, optionally after a preheating step and/or a
homogenization step has been performed, the milk liquid is fed to the
evaporator. The heat treatment must be sufficient to kill microorganisms that

15  are present in the milk liquid. Typical conditions are 70-150°C for 0.2 seconds
to 15 minutes, preferably 100-140°C for 1 second to 5 minutes. Part of the
water is subsequently evaporated from the milk liquid in an evaporator, until
a total dry solids content of about 10-40%, preferably 15-30% is obtained.
During the evaporation procedure, an appropriate amount of fat comprising

20  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
collector of an effect. Next, known process steps, such as homogenization,

25 paséeurization, 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
lHguid nitrogen and/or carbon dioxide. Powders may be mixed with one or

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



The fat fraction which is introduced into one or nore effects of the
evaporator, 5 for instance by spraying, nmay contain aninmal or
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degenerative di seases. wever, in a method of the invention wherein

the fat fahadin pely-nesatutatedifatts el E X dfdbe snagac) andler omega-6

evapor at aor . f.at i d _oxidation i,s m.nink.ze 0624317, of
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"sterol" fasmuséfliower, uAflowEE e, Gophydeaisys phitaropd) \Hhasplanasd and
their corresponding esters and gligosidic 30 derivatives. O course,

the sel ecTReptgeRP e richinearaegmp poseinraps bltacidhDilygprived from
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bonds in gamage from heat, light, and oxygen. When exposed to these elements for too
long, the fatty acids become oxidized, also referred to as rancid. Rancidity not
20  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 pﬁfoduces 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
25 of 1;he 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

30 derivatives. Of course, the selected sterol is preferably FDA approved. The



5 the sterol ring. Phytostanols are also known as plant stanols and
saturated plant sterols. Phytostanols thensel ves have extrerrel y poor
solubilit queous and |ipid nedia. Esterification

phyt oster&%g[g%éggifostanol s with fatty acids, in parthgaNé‘Fﬂq7’8??§4l
chain (poly)unsaturated fatty acids, increases their lipid
solubility. 10The skilled person can s&lect any sterol that is

avai |l abl e Wnen practising the present i nvention. Sone plant sterols

|nth|sr ncl u itostergl, canmpesterol,, stignmastergl
Spi nost eGP oPEalERST B diob Rap A dirins PRE Rt udyaie is CoBBA™ to all sterols;

chal i nOSt @eQliffeRlch ﬁﬁﬁ)’iﬁg%@lwarfblub%f@(%keﬂélpnﬁﬂﬁﬂ ﬁPﬁEe%t?hctuI@@f the
i nvention also enpl oys mxtures of plant sterols, such

conponentside peaias1Bhyosponksare mtdralonmp@ua:p’me?mdlbie WBEeilable ditee

SouT e oA 05ER B BB S 9T 4 S B o R RRGAT

ol i ve mi Ithecstaéﬂo@mnfgeeﬂhﬁbbtarﬁwmadls@khowﬁ%@rpl&ntosﬂanoﬁlaamétaaatear een
tea, colocsia, kale, broccoli, sesane seeds, shea oil ﬁh%élppeseed

oi I . rapadastisisrels. Phitastancls therasglyeshayg extremelyqidor & fysn both
b d
obt 2 ned {4 yhige 0L RL ALl pEthag S DNCSGRENAL A Lo

produce nt stan present
i nventi orfaanyeacd@.s dnipaeticalar ity ydndgelypidsatupited ity acids] inereses ous
pl ant sterol ch_as.sitosterol but may al so be obtained naturally

from var i GG¥ bﬁ%ﬁ%%& in the art, wthout hydrogenating the plant

sterolp Thus, Mhesiine emr&&egmst%y%&%y%atqfs a%ﬂagle%héﬁ Efac?:ltémgas

applied to pI ant stanol's, and as used herein, includes not only t
synt het i cthsl presenstianention Some 9bmtrsd;@@1&)ht ﬁnm@gafrdomlnde gitastesdur ces
Some pl ant__st anol ard de Si I.L0S t,anol est anol

ot1 gnas: s bR s S o e B st S B8 ara P e oot anol

chal i nost @h@dostdel,ichaliassrnel, poﬂfdr@ﬁlﬁﬁ@laﬁﬂﬁ)dnas@éiderzgﬁﬁif@dk@érolTﬂfe
skilled artisan can also select 9 any plant stanol fromthose that

are avai | igmprtionaso eBloys sHxbes Oéﬁkﬁrﬁﬁerm%( SUpleas wo ﬁpawpnglﬁfaﬁblre@
such gfﬁ{%

i nven on Iﬁe sgnﬁqu}r% gg&{ggﬂ%]eieqw WELR |q[S gﬂg(ﬁtﬁ?gggﬁ on
whi ch carstbﬁ)lé atk rioe (braineﬂemdcrxahmﬂ ccb:m gembﬂmhe@g&nspﬂ,agomn@ﬂ

Pr ef er abl sai d ddln . mxin out the,_ use of
Gynt het | cERT T GOt ik Ohva ot s aif sty il AeamuhaBar Rebtecor
the inventicen ted hBIRESRL Rlald, %r@ccbﬁv‘ééﬁh{el éé@dé’%‘h@ﬁ oilsPhfhpeddti Soidtl | OWs
for the sinple nmelting of the sterol at a relatively | ow tenperature

and ni xi meppeheedhal tlbesd oilo bamla loikt tedl 6idenfl odlstobbmine Gdrmam stdog pulp.

furt % addit I13ylf:1nt HoFolsS g.j%ﬁ’ A 'Jeohyc{rogenated 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

25 ste;rols" 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,

portferastanol, clionastanol, andergostanol. The skilled artisan can also select



10 solubilization of sterol esters in the fat fraction. The sterol
preferably is a viscous paste at anbient tenperature and has a
nmelting p around 60C, e.g. 30-58C. %erg)
esters anﬁ‘y‘g?“"%%% esters are of particular interest PEE t“{"f‘? 050041
present invention because they have |lower nelting points as conpared
to their 15 free, unesterified counterfparts. For exanple, Hoffman G
in, "The chem stry and technol ogy of edible oils and fats and their

high fat pro Acadenj c ess Lim 989, describes how t he
sol ubi | i t%lyaﬁ]& %)Stﬂnqlr&ﬁﬂh HQP%% fagea ‘éﬁliag&% invgntinp pdipcrmplpys
esterifi cabitQfes Jﬁlﬂaﬁ§§t%'hbié @Qc}page'aa&t;mﬂﬁén&ltpﬁmb%plnﬁ,oh@ﬁé ure, even

inits pure state. 1126 di scl oses a process preparing a 20
m xture of fatt yAactblmhlegtceﬂ@ foventiph,aihe stenol teaddadcio arsmixedevivhan and

Fromthe HPIHES iR pdh F4F he 854 i2bo She Shabionion s ShffaRte B aci ds
and/ ors f adphriyiagl Beeforubly! £8d aHaY & mbahk Bkt &5 HetohY tRE ubd6f

so-obtained free sterols with particular fatty acids. In another

process oﬁY%h@é@addwvv@agélos@MSﬁeﬁ%rI@ 4 prefesed epdwdimentef the
preparatiy E’l@eﬁlﬁl{\:}\ﬁ E?ﬁ&fcéifo? L1 16 %b%mgﬁ)‘og{ﬁ%ﬁlﬁaﬁis o% %@Qﬁn@ grived
In r

st anol ers can e I ncor por cts der
to | ovver thelbtrgy sfehemtatod b%trekaﬂvel;elo&i ﬁempe::bmrrmd fﬂilﬁngtth@ ehelest er s

d.b at d at I t ed
Cerper at e UFH HAT goatioba CBSBBADY o dgriie SAATOYSRaus deeviged ke
bl endgni tdh1@hifighdion afst@ra%sea@s lﬁ%@ Ea@ﬁa&%ne ek Akeh] pRAREAIAY W &

foll owed by purification of the resultant blend
2007/ 089 1MFRCF/HNs R0 A 004 TemPerature and hag aamsbmg point hslvecarowindt he

I nventi on%qotche f hﬁg@ct i on conprises esterified 6-sitosterol,
canpester 3 g : rol, brassicasterol or a conbination thereof.

Preferably, the stgg@lo] @éte§é aRQbr kMRS bekd hRMofthrtiRAThrdhades] Bk ke
acid fromvegetable origin, an unsaturated fatty acid. For exanple,

plant 5 wreseNtsinzentien beeatissithpy hapeever weltinepaiptsnes epmparedrig their

mel ti f el e

pani %0 PR SR Pl P T SR TR
exanpl e isnditathxbloge otﬁbdi’maé vil@hhy fmmﬂdrﬂh@gc plzhrtht prehetsy, Ashdomici ed
wi th food grade fatt?[ aci ds sol Nutrition and eg\lt _under

b
the tradehéate Hul 899, degeripes y;ghe q}&f)}}%tg ang poor mouth

sitosterol is improved by esterification. The esterified product has a palatable

texture, even in its pure state. WO 98/01126 discloses a process for preparing a

20 mixture of fatty acid esters 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

25 prelparation 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

30 elevated temperature, followed by purification of the resultant blend.



10 a clear oil above 50C. The step of preparing the fat fraction
preferably corrpri ses solubilizing at | east one |low nelti ng poi nt

st erol in th oil, for instance a vegetable oil. Frocess of

t he inven 3 wever not limted to the use of | owriB{N2Hg0a0841
sterols and the preparation of a fat fraction conprising a sterol may
conprise the use of an agent which aid® in the solubilization of the
sterol in the fat fraction. Such agents are known in the art.

W2004/ 066753 descri bes, the use of a crystal_ numdifier conprising
sorbitan tri st ealB@eSReSHs)aspacisefi thpilnverttion dbe &t fraciiprseanprises

Anot her  eaumk&] BRYQLYVES] %Qgp@%%géf eﬁ s&&oﬁb%%fga@g &%l gﬁiga' line

phyt ost erol suspension I A ol n et har m
Phar nmacol conﬂﬁ(laﬂyn theRpf. Prefardtly, itha sttemoltdrestaﬂo]] ieasterifivd to food grade

hol 1 1 the fat f 1 1
S £ et g RS Rle ol if bbb b IR a1 gk s Btk plant
butyl a edstayls @%ﬁ&ﬂeﬁ%ﬁh@@b@eed\bﬁﬁﬁﬂﬂfhcﬁiﬂaﬁﬁ %%Qitﬁ%,epm%@ of 25-

Furthernore, at |east one non-sterol I'ipid can

non- st er 030°G qamb&:amda é-‘lwymxle auanlqepectiby ﬂ@cherriéamﬁlﬁeMadlghslc(émm wedsed

phospholl or neutr | i pi stance a
ronor . ai egp iRt Cartna iy Aorer St s inur i iR G Can
be puri f l &duﬂﬁng plmmtb@md@t@ﬂﬁba viibie fdodt gl%ﬂ@@'&ﬁtﬁ Rcidd s@lcpﬁi' Coghlsy
purified or crude form PreferabI%/r the polar lipid ha

emul si f y| Nytptepapddealthryadpnthg éﬂ?lb*ﬁé@ Veeprye® 8P Je Whl@lmnu&wg is11
part!#dJ aE“;% ?ﬁﬁ%bgw%ELéI ers and contribute to the storage and heat
Ity O

st abi e concentrated or dried mlk product. In one
enbodi ment, the fat fraction conprises lecithin. Lecithinis a

conpl ex m xture f phospho gl ycol W th sma npunt
car bohydrrja‘ §t9§ PrRP&gHe dé%lgf’é:sg%“r Lot Rredy @hg’scomfesﬁ‘oi‘b‘?fﬁé’r% %1151?
avai | abl ey gf #&@ﬁﬁeﬁ&hé gbﬁft stérol ﬁ?éh ?ﬂﬂé BH”I&@MstQﬁéé‘ﬁ v%@é‘ta%&@ml

byproducts o e production and ning of vegetable oil. Oher
pl ant souf@escess of the Hs»eamqahesbuwievewmtslnaﬁadrﬁarbhe seedtlow-swiltihg ns of

S BT R R EATHETRT RGN A AL
pr ef er abl yheOf sediFidiya@ritGhRich @idd 1 fHeZR il zation of the sterol in the fat
fraction. Such agents are known in the art. W0O2004/066753 describes the use
of a crystal modifier comprising sorbitan tristearate (STS) to solubilize
unesterified sterols. Another example involves the preparation of a
20 microcrystalline phytosterol suspension in oil (Summanen et al. (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 X or B-carotene.

25  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

30 emulsifying properties. The phospholipids derive value from being



anount of dairy-foreign conponents in the dairy product. In one
enbodi ment, the dairy lipidis a polar lipid. A preferred source of
dairy pol i.pl j S sweet butterm |k or butterserum which contain
nany phos%k%k(}oz)f’%’zﬂand sphi ngol i pi ds. \Wien usi ng PCT/NL2007/050041
enmul sifier-containing butterserumor butterm |k, 15 the evaporated

m | k product conprising a sterol can li& sterilized w thout addition
of phosphates or other mlk-foreign stabilizers. Furthernore, a crude

polar lipid fraction deriyed fromcow mlk is capable of |owering the
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of trial . . : . . . _
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of spht ngBIT Rl Fray TR ALFEBOIFAIGS wad i Tasks soske toebirariionathes
through apnafbfeally AFRGEHIE CridllcB@RFsEe dSPRATAIRY &by REald¥Rd dre by-
phosphoryl chol i ne or phosphoryl et hanol am ne nol ecul e esterified to 25
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i nto cer efbtasiedasaing fganeks slkdand inCe liatitabidest havenallsidglwe

gl ucose or gal actose at the 1-hydroxy position, while gangliosides
have at [|'8& rlfﬁhree sugars, one of which nust be 30 simile acid. WO
2007/1@89147PCT/ N sk . f . .
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ears (see Vesper et. al. .J Nuty.. 1999 Jul ;129 :1239-50,.far .a revi ew
o i R i i el P 4 AesieneRt secd b el e dS shatr
i nhi bi ti NghthexdEiPPBF bufRrédiubd) vitieh enmmns mdhyexiisphblipilsiact eri al  and

antiviral properties in vitro. O particular relevance for the
present i aligads. Whae usarpemulsihen-eantainang bptensparnperugermilkmer

chol est er.ol rRLEON 0. intestines., Nieuwenhui zen et .al .

i o ise. i FABBGAA B Brodifes LOBRRAER sicbb AR Mt Bl briPhans
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a plasma and/ gr, serum chol esterol and triglyceride | owering_ agent.
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chol ester [ : - : : 30k
hat - ow 1R GREnPE ol e Bk M bridh QR BRY aiylay Rt g e
134(10) : 26ltheBiver (Fararadc pakent applicatios IPROATRRT561MANt | on pref erably
conprjses the ncorporation of at Ifas%i a 115. sterol .and at. | east..a
sphi ridol i pi d, 1‘_51%? QEPTPeLIEThITRES T B HBPIRidP T SPrBIIG S SP BRIV EEP S
lipids, id6d pdedrdadlpiaPRhRRAldifh tl:f‘e%b@ﬁtxhéﬁ;%%h%eﬁ‘l{iba@”%ﬂoﬁ ed
according to nethods known in the art, for exanple according to US
2004/ 004 79arpmides pre thessivulssfi type of sphisgolipick They opnsishwsimnix of hfidy
fracti on. SOERLLS! Nl #ibigh Bh MR el B 2560, BFnReBReifis ©f
have a phosphorylcholine or phosphorylethanclamine molecule esterified to

25  the 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

30 sialic acid.



20The sterol and the non-sterol lipid, e.g. a sphingolipid, are
conveniently introduced sinultaneously in one or nore effects of the

evapor at Oy, IS¥ssi@n be m xed prior to being added to %Eﬁ/ﬁ&i«?@?}ggﬂ{}flat

fraction. wever, 1t is also possible to introduce th

lipid at a distinct stage during the process, for exanple in a
different effect of the evaporator or 1&ven 25 directly to the nmilk
liquid prior to the evaporation procedure. In one aspect, a

t hi ckened m |l k | inqui d. i. r educed J.n. r.ocess, according to the
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f urt her noNeeysranhiudzen et alhdisebise inWOB0@4/084826 the ywreafsohingeligidsa mi | k

concentra m |,k evaporate, or powder..m | k. which,i tainable by a
process a%%g?%hoﬂﬁex? 5P Ofl(ﬁ%?ﬁsi Bq{?ni}lﬂe’rﬁ?mmi’fﬂ@ @ﬁgﬁ FYsRTGEae:
1.5- 118 vddla plaspia Rhamk seiih @hsleBfersl @@wtﬁglg@&q@@ﬁw‘é}mge &1tONoh and
absorption by 30-40% (Jones et _al. J Lipid Res. 2000;41(5):697-705;

Nor men etKag reppatyst thatSM ges iohbit inkestinalbsormsinasof(cholestgral and fiteint

sterol s), r i1Q ] % (Rihchel le et al.
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gran}s 01;1 cffeetiok tHahljgggFMf(é\N{)ﬂt-uZD(HSO?ﬂaIBet(m)ez&n1d©.$.gﬁcmbfcﬁhgm a2 gram;
15 of phytoster aily.to optimal . . JAccordi ngly product
of the i m@gﬁﬁ tBg gﬁv?%t&gﬂ M@@?f@_&i}bw%whegﬁcwo%fgh# %trzl;a%t t

o 4450 : AR f ; . 0
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followi ng reconstituti on of an evapor at e,

comprising a mixture of various lipid classes as a source of sphingolipids.

20 The sterol and the non-sterol lipid, e.g. a sphingolipid, are
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

25 dirlectly 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

30 its storage life is prolonged but also the cost of transport is reduced. For use,



condensate or powder with a desired amount of liquid, such as water.
For exanple, it refers to the total anount of sterol in 150-250 m of
ready-t o- qf} j qui d. A mlk product in a co r
evapor at eﬁ{'?g@rz@%}g erably conprises between about 1 tg)%%%@b%&&{awﬁﬁd
about 3 to 12%rotein. However, other fat and/or protein
concentrations nay al so be used when pkdacti sing the present

i nvention. 14 A mlk product of the invention in a dry or

powder ed f.or referagbly .conprises ahout 1 .to about 40% by i, ght

Pt ror ot RSN oS TOhOSHER G407 Detdhrcalmi op botpromhisbatoro,
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from about. 56 to 95% preferabl eer % by wei ght, for
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al though repemstiaftthgilgh@ncshttd o PRe@ wRhi0NF201€ lighsd yeefeeamgssed.
I n one enbodi nent, a product conprises about 56 to 88% non-f at
sol i ds, sBATer all of which can be 10 nilk solids. Because t he
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a product of the itnvention contaln
synt het i ce.gna kil oomdeguirdtepmillaotaporatg oaipde/det hdtk, avleich ypoleainablebed
in prior art nethods.to solubilizetge st er ol
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derivatives, alginates, enulsifiers pol ysor bat es, sodi um st earyl

| act yl at eal- gdliped %@rZﬂS%ﬂ(éﬁ@W-&’@@sermﬁncﬁtfaile?@%w:%):&%-%%i&tan
( 4 : S
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cel | ul osesor(Rydicli¢as.al) Amod Sl@nNack. 2e04;3011h e 70 OUDE). Cdvealsd hRSS
than 50% preferably |ess 40%. nore preferably | ess than 15% by

vei ght of 1witoid-p graimg of siesok daibi A Ry alivddes indinate @ doge phabqytpgrams
anouni z of I td&ﬁ%’ : a nost preferred enbodi nent, a
m | k %%nc%fﬁé%?ééteg@sm %%\%ﬁ@&l%@t he invention contains no such

m | k- f or ei gn néevob-diadgly,i angrodiuds obtheahvent2dmAsompritésopeederabiesteradbioem,

the m |k product .of t j nvent ion be supplemented wt di tional
non- ot er oRERHHE GL8D0E T TR 1P EPRD B B2 HeF B mmors Pregsaipy abost
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0.01-0.02% of a typical western diet and the average consunption o

sphi ngol i OGsLOHP, ARARNS00s 1860 A0090B858® 0 BB0Gp erlzeir| sprving, Wherdindhe
shown, hat 30 5phi ngoL Lk SHBPLEIROLAY0, SluibSndle), Hledilioad
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 m1 of ready-to-drink
25  liguid.
A milk product in a condensed or evaporated.-form preferably comprises
between about 1 to 11% fat and about 8 to 12%protein. However, other fat

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

invention.



WO 2007/ 089147PCT/ NL2007/ 050041 15 sphingolipid has beneficial health
effects, including tunour suppression and | owering of serum
cholester | ycerides. In one enbodi nent, the r oduct

t he |nven3+%?1%28§n){l)%7?ses 0.01 to 30% by wei ght, preferag‘g}f\%‘ QS’%’OTOB‘“
10% of (mlk) polar lipids. Also here, the anounts refer to the
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drawing and.in 20 and b aagg el ow.. The sche %}awl ng
shows an RICABEY COPLIS TP PR oPOTHPEALC Cb;}

used jgn tRQKMEkKs ] ndust ry to prepare m | k condensates, m | k

evaporates and powdered m |k products. The mlk |iqui dto be
evapor at ed i s Bgaiisg thﬁjmdsaﬂﬂbwm ’@emmmimt@tee:ﬁém&$ t@ethﬂfmni’chdzhv 'rfattg

iel,temlkl trlbutedb di yi der
ey The st sauiof ol dheliBnidh bl tie S miniial aiiiue e 75 5
t hese dOletH@fﬁc %ﬂmb@ag@f’ﬁahaedceﬁlnﬁg heiNahhyad typivaleiscddaHor

i ntroduced vi a pe 5.. A two-phase_flow of concentrate and vagour
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starches, and gums, pectin derivatives, alginates, emulsifiers like

polysorbates, sodium stearyl lactylate, polyglycerol esters, crystal modifiers
such as sorbitan tristearate (STS), sorbitan monostearate (SMS), propylene
glycolmonostearate (PGMS), and thickeners such as xanthan gum and

20  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 sterocl in the product. In a
most preferred embodiment, a milk concentrate or milk powder of the
invention contains no such milk-foreign manufacturing aids at all.

2b | 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

30 sphingolipid supplementation of the diet of rats and mice with 0.1-1%



effect. The vapour is directed via line 9 to the next effect to
condense on the outside of the downpipes. In the process of the

I nventi on, I.tion of the fat fraction conprising S
pl ace in Sﬁ%a@Pﬁﬁg?i effects either before (A, in (B)?%iﬁﬁﬁﬁvhﬂéf%r
(C the liquid collector of an effect. 5 EXAMPLES The invention
wi Il further be described and illustrabed by reference to the
follow ng exanples. It should be noted however, that these exanples

shoul d 10 not he.construed .as. |imtj the invention in any way.
Baml o EPhgARi Bs et et blpcts. wEdtig Bomork S enrsbion vod
500 Li trdowkiimged sgilik chafeshdranNgad %g@@leﬁ&?syk T8 bfle @nBddkmbh el 4he tﬁﬁﬂﬁ h a

protein content of e.g. 35.8%protein/ m solids non fat w

| act ose dirodpehofrhe jayeniarecongeisasal.01 yo 36%hskyeightdprefexadly 0.05 to
phyt ost ergl,s fet, ntal p.ng >56% t ot al_.phyt osterol s; 40- 58%
DY} Cost Aup SRR IRANE, AR %hor 3Es B RniRPRRES BelsRpuibal anoi

14- 22% stgdlgeersplessphplisdd Hdcsiplasgaipils 1<8% piddeet #hehat & @ady for

stanol s) were heat ng t.o the same tenperature as the (vegetable
fat/oi | (90SEBEoRNPriBsianse fdlpvwiseraewnstitution of B RVaReHELe. SORGETRATMN
20 oil, i bS qf m i |k
via fat SRt a dERlDd O Yol hidh BB RR el (B L
heat ed t dnt@fti6 pyowdenwn midichasalmpodutiotdropmsingyabeus Odi tvetbdme @t g of

for 3 mnutes. Th t.mlk t t f d.intg. the fi
o T et o AT AP RSP ER TR AROlEAD ik Gorarisas 80 e b 40Be500,
cont apt  E0022000,R100 d@&iOYmE%?%ﬁr e detd ﬁé}esd%gigg, W%@&n%etd?ﬁnﬁ%?\%ﬂﬂ

effect, the fat mixture with's S was a In a constant flow,
evenl y dibsttakpnin@newsmesdines phedapdiirresd mplepbeanilbprodws is THSO

mlk with nd..st.erol:s honngeni i nia two:st ho eni ser
(o & tat Bl RwEN GRS Bl JIEPRESR COL eloinfhdolibidk. TR SHRAC D
coul ter LodBodBARht i iy behilk-dasdd B @eIH 4 80€ ny¥i thtala oBfdme comprising 1

chol esterol -l owering effect. Depending on the stability of the
evapor at e sphingoliiebrme sl iphanedlividst es and/ or car bonates can be

added.x Al so, t ' t: - dl | ] S
FTad Tnto siofeheadRly SPUSLA0aRich pafhl i MBURR ofkifatHert AR
bat ch or mwewntdtiereofhighi dhodeatemh whidc exspriSesbt@nplmindstration or

consumption of a milk product of the invention.

The present invention will be exemplified with reference to the drawing and in

20 and by the examples below.

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 liguid to be evaporated is
25 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

30 product is pumped through pipe 7 and pump 8 to the divider plates of the next



A mlk concentrate conprising sterols was prepared as described in
Example 1, with the nodification that the mlk al so was standardi sed
with 15% rum (425 litre of skimed mlk with 7

cream ser(l}{)n?g%]?)? I§7eo evaporation. The cream serum con‘ﬁFl 0%01"1941
pol ar lipids, anong others m |k 10 sphingolipids including mlk SM
Exanpl e 3: A mlk concentrate conpidbsing sterols was prepared as
descri bed in Exanple 15 2, except that the oil/fat fraction

conprising,c esterol -| vverl erols re adged just after

evapor at | € er‘éﬁpqwégﬁeaw it041¥ﬁmxésgfs?#0§opéameaﬁen e K,
425 11 U1 & lia0e ehdTitbdond 7&&93 800 FRLYTVRR IR0 | a
protein content of Q._gn gﬂ} A)pro e| n/m E E&hgﬁé?gfﬁﬂ%ﬁ{me?&
| act ose cfraumayccpmmagesteﬁl 6aliay ni&ca/bgmnmﬁfe ¢ffecdereCbegnbefore (A),
containin 0% gsta | . <40% canpesterol;
<5% carrpégt@ﬁ ‘9@3@% @ﬁ?ﬁ&’t % l?eé’% tﬂ’“a‘gs]%céasterol; <3% ot her
sterolss or stanols; glucose syrup; sodium casei nate; anti-oxidants
and anti _caki %agent) was added to 25 the m Ik w thout emulsifier
whil e mi & d mlk was further evaporated and processed
according to exanple |I. Exanple 5: According to exanple 1, but
using 6 kg of Vegapure 95E from Cognis as sterol 30 source instead of

Calr Si F AiTheS.nveﬁﬁoEWﬂﬂ;ﬁu@tIﬁa‘r Bkdesorbedrah@ ilbasrstedidaradéizade tothd el d a
m [ as descriped I
a4 qowfng exsana;l)leg It ghol%ﬁg %g neoted however, that these examples should

10  not be construed as limiting the invention in any way.

Example 1: Manufacture of a cholesterol-lowering milk concentrate.
500 Litre skimmed milk was standardised to yield a milk liquid with a protein
content of e.g. 35.8% protein / milk solids non fat with lactose or whey

15 permeate. Separately, 6.5 kg Cardio Aid phytosterols from ADM (containing
>56% total phytosterols; 40-568% B-sitosterol; 0-5% B-sitostanol; 20-30%
campesterol; <5% campestanol; 14-22% stigmasterol; < 3% brassicasterol; <3%
other sterols or stanols) were heated to the same temperature as the
(vegetable) fat/oil (30-58°C) and were added to the fat fraction comprising palm

20 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 8 minutes. The hot milk was then transferred into the
first effect of a falling film evaporator and evaporated to a solids content of

25 appioximately 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 pm and 0.47 pm
(measured with coulter LS13 320) to yield a milk concentrate with a

30 cholesterol-lowering effect. Depending on the stability of the evaporate,



5 1. Phytosterols/stanols were added to the mlk liquid together with
a fat fraction and the m xture was honogenised in a two-step

honogeni s Ln_which the second step was around 30 bar. A standard
yoghur t cS&?&%@mﬁ%§7added to the milk and the fernent afCEALA¥050041
executed with or without mixing, in a fernmentation tank or in the cup
according to normal yoghurt production710 procedures. 19 Cains 1. A
process for the preparation of a mlk concentrate or m | k powder
having a chol esterol -l owering effect, conprising : preparing a mlKk
liqui d; grhosahates agdion citrades art{orearppnates gan e adsed. éfﬁ@ themalk: cagnd

5subj ecti ): Eaul i , ' whi ch
or ocedur SeryaRTafiizdLwl ik e CTEE REHPRRE Ml nfl RREEHE, dbed BTN T
af t er t hestéiiliseda@ot-diagttorithier batchosr cvakmuefdtedlisatidn piveesall ti - ef f ect
evaporator. 2. Process of claim1l, wherein said sterol is selected
fromthe group 10consisting of phytosterols, phytostanols and their
corregporgh ghpRetoers. 3. Process of claim1 or 2, wherein said sterol
has a nelti n?k poi nt bel ow ar ound 60C.

A milk concentrate comprising sterols was prepared as described in Example

1, with the modification that the milk also was standardised with 15% of
cream serum (425 litre of skimmed milk with 75 litre cream serum) prior to
evaporation. The cream serum comprises milk polar lipids, among others milk

10  sphingolipids including milk SM.

Example 3:
A milk concentrate comprising sterols was prepared as described in Example
15 2, except that the oil/fat fraction comprising cholesterol-lowering sterols were

added just after evaporation via fat injection.

Example 4:

To obtain a low fat milk, 425 litre skimmed milk and 75 kg cream serum was
20 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;

<80% stigmasterol; < 3% brassicasterol; <3% other sterols or stanols; glucose

syrup; sodium caseinate; anti-oxidants and anti caking agent) was added to
95  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 95K from Cognis as sterol
380 source instead of Cardio Aid S.



4. Process according to any one of clains 1 to 3, wherein said sterol
is a 15phytosterol ester, a phytostanol ester or a conbination

t her eof . _ accordlng to any one of clains 1t

sai d stero()ﬁhgﬁgﬁgﬁlfled to an unsaturated fatty aC|dPC@mLﬁp&@§@§
according to anyone of clains 1 to 5, wherein said fat fraction
conprises esterified 6-sitosterol, cam@esterol, 20stignmasterol

brassi casterol or a conbination thereof. 7. Process according to any
one of clainms i to 6, wherein preparing the fat fraction conprises
solubilizing or suspending at |east one sterol in an edible oil,

pr ef er abl %ﬁg .able oil. 8. Process according to any one of clains
l1to 7, grein al | east one 25non- st er ol lipidis added to the mlKk
i quid, pSkinemat nyilklwrdsngahderdissdnorasldenmpkdi@dars. destibed in Example
2007/ 089147PCT/ NL2007/ 050041 20 3. Process accord to claims8,

wher eith shildurerteselaistanals wiege pdded prothe milkdignd mq%ha%wath a fat

gl ycerop t

B booss, pannd Bl $hmidntd PR B hisl ixPa REUL nobBicdiin which
5m | k | i pile, sepomd stepbiys arourdk3® i fgsfaindacd yoghurt culture was added to

the milk and the fermentation was executed with or without mixing, in a
fermentation tank or in the cup according to normal yoghurt production

10  procedures.



11. Process according to any one of clains 8 to 10, wherein said
sterol and said non-sterol lipid are mxed prior to being added to
the fat fraction. 12. Process according to any of the preceding
claims, wherein a 10thickened mlk liquid is produced. 13. Process of
claim12, i e thickened mlk liquid is subsequently dried to
forma pomﬁ@?&ﬁkgﬁhg process for preparing a chol est er'§iNIZHELF%HY

m | k product which is ready for consunption, conprising providing a
m |k concentrate 15or nilk powder accd®ding to any one of the above
clainms and reconstituting the concentrate or powder with a suitable
liquid, preferably water. 15. A cholesterol-lowering mlk product

obt ai nabl e by a process according to any one of clains 1 to 14.

2016. Product according to claim 15, conprising about 100 ng to about
4500 ng sterol per serving, nore preferably about 200 ng to about
3000 ng per serving. 17. Product acc g to claim15 or 16,
containing | ess than about 50% preferably |ess
40% nore preferably | ess than 15% by wei ght of 25m | k-foreign sterol
manuf act uri ng ai d4 mefessiftethemrepraration af a ambuennceftreteerohilkmowider
product. 18. Prodyg}:.aGcc ' 5 ope of clainms 15 to 17,

conpri sing about gg%ng%la(%%$&31gwggxfﬁﬁﬁﬁbSW?Bﬁgggper servi ng,
preferably m |k sphprayelring dsilk liquid;

- preparing a fat fraction comprising at least one sterol; and
5 - subjecting the milk liquid to an evaporation procedure, during
which procedure the fat fraction is added to the milk liquid
before, in or after the liguid collector of one or more effects of the

multi-effect evaporator,

2. Process of claim 1, wherein said sterol is selected from the group
10 consisting of phytosterols, phytostanocls and their corresponding
esters,
3. Process of claim 1 or 2, wherein said sterel has a melting point helow
around 60°C.
4, Process according to any one of claims 1 to 3, wherein said sterolis a
15 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,
20 stigmasterol, brassicasterol or a combination thereof.

7. 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

25 non-sterol lipid is added to the milk liquid, preferably during the

evaporation procedure,



10

15

20

25

30

WO 2007/089147 PCT/NL2067/050041

10.

11,

12.

13.

14,

15.

16.

17.

18.

20

Process according to claim 8, wherein said non-sterol lipid is a polar
lipid, such as a glycerophospholipid or a sphingolipid, or a
neutral lipid.

Process according to claim 8 or 9, wherein said non-sterol lipid is a
milk lipid, preferably a milk sphingolipid.

Process according to any one of claims 8 to 10, wherein said sterol
and said non-sterol lipid are mixed prior to being added to the fat
fraction.

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

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

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 ligaid,
preferably water.

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

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.

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

Product according to any one of claims 15 to 17, comprising about
0.1 to about 8 g of sphingolipids per serving, preferably milk
sphingolipids.



