WO 2008/ 136671PCT/ NL2008/ 050271 Title: Lowcalorie mlk products

The invention relates to milk products having a reduced caloric
value. In particular, the invention relates to tasty | ow | actose,

| owcal ori e (i ucts having an attractive appeara -

nmet hods for the pr{eﬁpar ation thereof. 5MIk and dairy ppl(p) ﬂ%l‘f%él&g?o &
nutritious foods which nmake an inportant contribution to a good
nutrition. The nost inportant food. corrpanents of cows mlk are
water (ca. 89 %9, lactose or mlk sugar (ca. 4.5 %, high-quality
proteins (ca. 3.6 %9 (rich in essential amno acids) and fats. For
consunption, tYypiecal 'IMW—@ai&@&hﬁhﬂﬂroPﬂ& fat content is reduced.
10Especially skimred mlk is suitable For use in a lowcalorie diet.
Skimmed milk is mlk fromwhich the cream has been separated, having
a fat content of vir l; % A drawback of .skimm |k, however,  is
that it has a flat, v\tr/?iitg éirlgent(elaéoéltlg,laqés %f%g}ﬁ(?ﬂi?%‘?et%lﬂ]ﬂwf’ﬁé‘t1""9?%‘3%&‘{1'% eel
i s experi encedvdye.tlheactimslaneihe dsvantpppebtb . taMir 18AVIBEt0sS KbwcTlokis
still contai NS, 8 cg&g&ﬁgeéabl e 15 anount of calories, stemmng for a
consi derabl e part Prdueks aapne TREVE apRSSE @GSy 88 methods for the

Anot her dr awbaakpafaticaghesef.containing mlk products in general is

t hat they %re not SU'M, ble for persons having a | actose intolerance.
To digest I°actose, a Rheairg Pradagiecare autvtious fods sbicismaks an
produced in thg i t] £ I ase s naqt
produced, or inspﬁgfailagicentﬂlb?%%gtb:agggplg?étﬁl?l%gﬁlmt%S%A%@lﬁpoﬁ%tg%@t ed,

i nto- the | ar géomppeents o cote meillt hee wakoe $ta. 8AI%)pcteat ioa npitlesapl: t her e

(intestinal fl -00I . ferment' |l act ose. This .can give
rise to conpl 6(1%1?? %Z?ﬁggg% ggg‘p ”°ﬁ%1f‘gg°£r ﬁet%f Gifdn e&?%ﬁ&é‘&?mc’ acitl)
fl atul ence andnd fatsoEbecorfseelptivg, typheally; ealcoRilly tBé fAROhOSR is reduced.

i ntol eran 25 consists in the prevention . of the conplaints by
limting 88 avoi di ngrToeialy skim Beplan b%%mt@&é“sfhosﬂgﬁ?l%ﬁiwabﬂe diet.

preparations Wikihmicden#l1y il fosrh 3RECHTENe HaMIRd be¥haBpWakdd, having a
ted or_even | eft out altogether, V\B

(products) fr food are. |imte ) . _

20081136671Pc%r2\$192%{é/0é%‘i‘?@¥ Phaerirawead dskon relk.diowavands thatdhhes
B2 may arise. alffat] §atedPeUdtany st SURMRATEAL itk hﬁ@l%&b% figxltic%ﬁtb the
manner. Qui dance froma dietiGian I s necessary then. Fof that natter,
an anount of EeIEUEFfas| wrapgseling déomovrery ghim maflrodilSecataing prphsiderable

| act ose i pkol ¢ 014000 Y i . actasia ( or

| natance Hert lonncel b, Hebiali (P K R R AT S e
Vesa et al. ilackse pfese@tin. Nutr. 1996; 64:197-201). An anount of

| actose (12 g) that jhoryml ly Qccurs. ipn a single cup of 240 m . of _.
mlk is still tolerd °5H%§/‘5W§7F°%8§’&Fg°sﬁ'&%ﬁ%gmﬁﬁﬂ%‘ﬁﬁ&]ﬁ%@? in-geneyadise
mal di gest er s"jhatshey her nonsihiefoYpbiakohdPing a'\IBé‘troQ@ﬁlthérﬁgc%Pﬁ% 'EI%ESt

Gastroent er ol Sugpl , 1994, 202:36-54;, Jarvis & Mller in
Med. Assoc. 236Pseqt erayERs isaeqded, arlastage. Tctaseris produegd in the sveall

19956; 3330 1-#hkestiROPaBATRG BlctAkiQAOHr i f tose,
80-100% of t h'%;esg_r oupa of i ndivi d,uéigsogéleoa?? ol i[‘lieﬁdgugé/m%%%%%rlr%&g%

| act ose i nt ol Brdite weyeundigestpdsintmihe 1Begr iotastioe vaiereithe Mte@ngll. J.
Med. 1975; 2 : =9, BN n6l Is roent grol ogy.
1978: 74: 44- 6)91.% chotistp %eflihg%ge tate: neegg]fa&%é%g{)#gﬁl%%}n%f& fiedorits.

| ow-cal ori e nfhig cprgiiectise wrdmpiainks swehad ssthds thiihally 26n f @hmips edibihaa,

| ow-| act ose - osg di et.. Preferabl the,.m |k product has an
appeal i ng tagleaé;ﬂ%n%ﬁé %%lgtaﬁ}?el«%ﬁe_,ﬁ f?%%n@ﬁﬁgle@% n{]‘?ﬁﬁﬁt\?@?ﬂr{?ﬁ]é?afk?ﬁdi nary
skim m | K26 Mowasistseiheiha phryveiitionl of tEél6dinflatith by HfiGtori s ol B8S 12tdsBY .
and hence all.o qorere ily of "continuous drinking" than

conventi onal IH.EI@Q 20dy Prssthlygfnsyime preparations with the enzyme lactase may be

used. When milk (products) from food are limited or even left out altogether,



This need, and preferably also the preferences nentioned, are net
according to the invention by the provision of a mlk product
conprising 25 mlk proteins, at nost 1.8, but preferably at nost 1.5
percent by w99 of fat, at nmost 4 wt. % of |actgse, ut
1-5 wt. %ofvﬁ?g@gﬂlﬁ wherel n the casein to whey protein ratl g&f(}g&m

hi gher than that in raw m |l k. The term percent by wei ght denotes the
wei ght based on the total weight of the ehd product, a liquid or

sem liquid ml|k product. V\D 2008/ 136671PCT/ NL20081050271 3

The caloric vé of  a product according to the invention is

| ower than that® %?e%%’?ﬁ’if F’Fi‘lp%‘m ﬁﬁ@lf’ltﬁélmlﬁ?vmwﬂﬁam Takromporgmt to
kil oj oul es (kJ p r ferably t he
product has a %u ?(!)erl??%lt\i?gg%e:ﬂ ezesritt Qﬁﬁe O@&%d;a%?i%mngd T Eul arl y
suitabl e for uresessgrathenw cal ori e d| et 5 is a mlk product vvlth only

15-25 kcal / 100 m, er abl

product contai ns rmrgs)lﬁnt#al?ﬁé)%% & n AP °£§t70%%ﬁa tgg%ﬁX%rP‘\Ré’Fbﬁ’cdﬁce
M1k proteifn amy dyagtioss oﬁﬂae:tcﬁs@rmtoﬂlértaﬁﬁmm ipaesls hevihg 1ol RE405 Bee
product in ar t| otof g}l I;Ef amsg content is g)ref erably

| oner than 2 WP BRSPS fﬁ"@f‘gr F ABRENL P05 OGR4 946; %@Vﬁsaet
product cont aidisinf A, Un@hﬁ.rmwb@gg@% 1BhOM1). JAéaﬁBQné- fqla%se/‘g]l%f g) that
| actose. Wth such_a two- to threefold reduction of %e anou

| act ose with rEEPaLY oEausdp aeingle cre of2dthm) ofallk lﬁ)ﬁtﬂd@bratsdémmml e
for use in a |ﬁe%1ﬁ%vh§§]§ﬁ;§%&&ﬁé AadsQWe 1891 %lés erg’g%%e ijiguréggrﬁcgg&ﬂlako

enbodi nent, the pro IS s bst antia ose
that is tdosaﬁc Matarmmeﬁmdl &d3astimnt@oll Swpplolopd; A2t ed; Josvia &

result, the pr o] vi dual s _hayi ose

i nt ol erance. WEAHF i b2 PO M?tg vigsé)%%ﬁor%b ‘}%“Pgt eaI&%SBP}e& e&f}?gﬂ@d&gﬁ‘c‘f

val ue, the fatMabriteht; BE3:a-4x Ukorpadditdstrafion hﬁm ameaht 6060 8 of Iactose,
% nore

maximal ly 1.8 04, ferably st. about

preferably abggtmé /‘3‘? BRI Ofrb%dr‘r%f‘@ké}rﬁﬁﬁ}‘ %%%D%HC’W oA asieser. o
W. % For a veifityldraMecc@boidrGnitahbeBaesd dildl. inavern 128, weat 8is; 2S2
desirable, for instance less than 1 w.%or virtually free of fat,

with 0 to3B. 3PS Newcomesaaérin Q%Féloﬁfl&%éhé@ T 8Eded-Bhi | k) f at

is desirable for the sake of the taste and the m)uthfeel of the mlk

product. This appear‘ﬁheﬁ@%?@?a‘fﬁta ¥u2H éc@i@e?c{ v O*l%%ﬂfg}%%iﬂ: m

mlk with about 25 an a caloric va circ
Kcal/ 100 m . Fhé “ﬂn@‘tsmlsw ﬂméathle 6 use ihadewt-lpetosd 9 wm-talatosi Wédtght
t hat by vvhoII om,ithe mik

t 0 l.sqQ the
caloric val ue ther e?fJf o n[rned tii‘% énép?ep e (PRiE %@Pﬁﬁf?eﬁym&ny
addi ng, oR0 keeqmengnmbmibcme; osdmem m1td<ﬁa1msaMoi@pldfé1@bl;e§iﬁﬂlsﬁxcEfa thile
taste and/ or the ut.hf e Jnlg t ai ni ng #ow— cal oric val ue.
e S0 ovent PRI BUP S, ad AR cbods Pap yort Plo petuious
conpri sing abauhkilngfl thmcamlbﬁﬁﬁﬁﬂﬁqﬂdwhﬁm%%o271 4 wt . % of

| act ose, about 3.8% of protein and about 1 wt.%of fat, while the
caloric value is onlrghlﬁﬁé%ﬁ agql H(é@l%@@@lﬁﬂthe prefazenchementigned ave met

especi al |y, tQ t&%gﬁ%ﬁhbﬁbg‘thﬁap&?ﬁbﬁﬂf LG doth Srﬁlfk?ng

invention are enc ow we cont I nuou
dri nki ng" 25 STmlhmvbﬂm@r&btnemsﬁ lo&ﬂmwmrefembﬂyypt mabt y5lpermehya\lmght 1

and 5 wt. % bet out

i nstance bet eh/g&g[fa X% %}{‘& Or},g?c%% "blhd ?ﬁh g‘r gity?woglﬁrlofelﬁbst ly

consi st of m Wwhemintke cssein to wRedpBAein ratio is higher than that in raw milk.
The term percent by weight denotes the weight based on the total weight of

et >
i~

the end product, a liquid or semiliquid milk product.



possi ble that non-m |k proteins are present in the product, such as
spy proteins. Natural protein fromcows mlk (i.e. mlk protein)
conprises 10 roughly about 80% of m cellar casein and about 20% of
whey prot ei whgy proteins constitute a heterogen i ,
of whi ch th&’%%@gjf proteins are P-lactoglobulin, cc-I ac% a; BLtr}bm&}rql,Ser%

bl ood serum al bumi n (BSA) and i nmunogl obulins (Ig). In a mlk product
of the present invention, the ratio between casein 15 and whey
proteins is greater than that in raw ml k. The product hence contains
relatively nore casein and/or |ess wheié protein. The ratio of casein
to whey proteins is hPgRperieNalnegda20ilk pratet atdoydiak tb ¢hs inv@htidS is
nmore preferabliyymat td8a%%+ 9Ps1d w24 1970 3, 982 L. The term
casein as used 1?;e_re}llan .coﬁrg)%%%sma Ia}%ﬁﬁsééovg%wgrakgugﬁsi Qpties fe) or
casei nat es by 3¥dtilecelogies firedeprtr 100 b Braferabl,thi Reddidk BEs a caloric value
cc-sl -casein, v asghn.,,3-casej n.and x-casejn, A selective
enri chment for ; geasg é:lﬁé:]n \3\? ?{ﬁéy@gpﬁ!ﬁ'ﬁ ?[J #HG\?&HW SHitablei Ak ueaw plow-calorie diet
efficientl $ adhkeniBldprsinegwitheondy L 2BaichpmorhbLeYbad.edinfo ME. ME is
a pressure-driven nr@]%rpra.ng filtration process whereby a separation is
made 25 based on partieciably; yhe minrodegispalainmmiore Bilkaimtadn Byam

sem per meabl e 14MERI baded¥l #8ighs Mk Led H'@nd'ﬁ%ﬂ ' Cl IS s
pore size for MB isin the rg_ange (_)#J 0?01 to sg%ﬁ@gggﬂégg%}?reﬁ%m
rel atively | aRgewpastess pugdngt m aratipef aboes8dre difference is

necessary: fromO0.1 9 A.Dag EOntgﬁ?yl :ﬁé‘g;&ﬁ%ﬁ“’%ﬁ&%ﬁﬁ%ﬁﬁn ally

present in the formof caséin m Cé ‘gi%hed WO
2008/ 13669 PCPrafi2dlBlossd 2F4n 3.5 wh¥%s The ptalcb0thtais HiF pstdve ratwh ar

(whey) protei i gh Y i Si o 3.to,6 nm Mst casein
m cel | es havegﬁaowaﬁéflgﬁ"%@’?\ﬁ%ﬂgﬁﬁ%&v "%Gu%%hﬁl typoty thapqleldgedpgtion of
i nstance Fi gutle dmofmiN 1&&&\5@3&31;}1.reW@ﬂt&ﬁéﬂﬂﬂa@ﬁﬁJﬁ@ucﬂ%@ﬂﬁ?ﬁoﬂﬁ’isng
for instance a pare.size .bet ween 1}%3 and 500 nm _and 5 preferably

bet ween 150 a_?l‘& _ﬁfcfri‘?ﬁe 1?@4?1?‘&6?1 gos% g lpwrealqrindiet. mi |k inter
alia the casein ni CQh'a%tH&r@iHbdlﬁlﬁgﬂrxﬂ]@hé @ﬂk{}%&&éﬁ@&éﬁ%ﬁﬁ%ﬁg@ be

permeate contains mainly the smalle sol ubl’e conponent's su

(whey) pr bt ei lagtosaigat & toue, Heontadnoloes thamdil arts afthesabt 4s adesult,
descri bed bel gw J,83588s W% | i.o/ rotein ratio
i s obtained uti Iﬂi z%lng ﬁ/Fl%llgfa %afélgg’? gﬁ%ﬁ@%@%ﬁ@%ﬁ@ﬁ%&%ﬁlﬁ%@tad’rcei n
the retentate of at FremsiheZisfypoint of the cilocic of ehéeptingahiel kha e caftone

| eads to a reten hy £ i ncreased casein, conte angd a, reduced
ovel of i &3t iR heidh of e BRERASE be ARG A P Bori S Trfely s ecn
tﬁ t he startiatg;;]mmwewi;.as, mdﬂewewe}fablﬁ hﬁoﬁbolwmf% ?ﬂ@%ﬁ@t@?&%’e%ﬁﬁs (tjw
the MF prgcess has .consequyence r the taste of the mlk 15 product.
In order %Q)(c) &gw@fyawgﬁwt?hﬁ:riageg i%ﬁaﬁi)ﬂ}_%v%]é‘etﬁéhﬂé%’g@}'rfé?, t he
(diluted) ret@ntaitas B8sitdis GbPIRLSBNLRTRRE A0y Mistd ﬁf’shhﬁ ﬁlag/o?fat,
sweeteners, preferably both salts and sweeteners, so t a¥ the taste

corresponds tWtRRe bt wWEitiPHEtyHawever, e raesdneasf scpp okt és it .
Any type of rﬂétsfr'aﬁﬁtfof Abd s 82k Uaed 1%1&' £ ﬂoh%r% Jeeleton m?lg:rﬁﬁgﬁgcﬁgn ce

i nvention. Sodium and/or potassiumsalts are preférred;
NaCl and KC1.Tlfkeppedrsdpnathewdjerpcensation afithd clayemasitimem i IERatls kbdudted

person i bl o) rmhne.the optinum salt..c ntration in an

enpiri calszfran(ﬁ‘g%'& %ga?%egu ioémv‘\@ﬁ 3 %%F%’Q&{Wﬁﬁémr ﬁ&}‘%ﬁf‘%ﬁ@g‘

K/}a il ziI ng 3etiltmrfa‘|[‘ticﬁ1. i@%aaétﬁp@x;t&b?&i tI%)iﬁf;nghﬁ_Hliakt Hyoilﬁ'?éﬂﬁﬁ&laﬁ@‘@ltyqeﬁw}ﬂng% of
e'. Incide ve S| , a.2bm salt preparation from

cow s milk ngﬁgf%g/ %@@&%gﬁwﬁ 33%8 e @5&%@%&%&%5 & ATk laffords

avail abl e, suBbpassibifiey bf QLtifk, il P¥EAnk St STt a BERn

Al current (soluble) sweeteners can be used, such as natura
synthetic swobthhiass spd/enthe movihfeadnihile mairtsningedowmideiayalae. The

present. 530 Rheh&{dnSHolRks 838 nkiine b 2465 R b?oc’f%?goun%riﬁ%g%%g&tr1.2ed



6 sweeteners, such as aspartane, saccharin, sucrolose, acesulfane,
neohesperi din, and conbi nations thereof. The skilled person is able
to determ ne the opti mum concentration of sweetener in an enpirical
manner. A gogd fmaigrisensati on was achi eved by the inveptQtSoosnsoar
utilizing between 5 about 25 and 50 rrg/l iter of sweetener, prefera
chosen fromthe group just nentioned, g, 40 nag/nl of aspartarre
St udi es have shown that the visual proper"fl es of mlk have a great

i nfluence on the taste sensation and the nmouthfeel of a lowfat or
non-fat mlk pro‘%uo(ﬁ%C An inpcrease of the so-called whitening power
proves to makeé'4 10s¢r BRAY L3O PERiEINGENG Dwatt dsvi. %foéeaswrhgleuhe
appeal of a IQMofl@tValmé{g Gon tech

have been deve] oped for |0h!{}%fggﬁtg§t (eéﬂalggear gtﬁlé%rboeé Io'\'}\? a?ﬁp%’r‘
non-fat nmilk ke alorigiyeidle pewhicts arncwsimttaﬂhleynvérmcaﬂahetlbmlﬁﬁ and
chem cal or biy tn i,nst ance WO 2000/ 005971 and
t he references%%:l??hlg tﬁ%(rﬁgc}fnb\{@ Srﬁf%ﬂl y, it has been found that

t he above- fenti oned 'Rﬁémtebpmtahdsn@nt ey Rty hetwddnkaidi@ dWeld Bt %, @
hi gh whi t eni ng, paver g ?stan%to ag calorie mlk accordin to
the i nvent i on WAS PATISTAEY RBYSERAbORE 2187t Bt % Hemingtansn betyees § & and
fromthe pri oB.mwt.%. lanuﬁaugmthegmgup@moe@@c&%em%@mﬂe Sibtthd e fshcﬁso
Cl E-L*at h met hod oIE Cl ELAB system, The ClIELAB 20 systemis a co
space. Ol ELABPRSREPIE ARt H@V@}lﬁfpwtws rRerenRRtiiadhe pradichrsngk asney e de
| " Ecl ai rage ( gldbian |

angl es of an g%:]wll atgﬁgﬁa{??ﬁggpf%lg%gﬁ%hﬁéﬁ%ﬁréegﬁll%ﬁdtgg? orsp'tég‘isbl ue,
435.8 nm 10G rejreddn abe18084 afipicetidr Eas(ened:,ld ﬁb)@ltrﬁﬁ’/o ofﬁhhest proséinnThas

val ues used b t hes 1g = G =
Y, and R = X %Etegﬁ %Elsaqoglﬁé}@%ggbéﬁ?lg E 1?1{0"&% Eﬁ]ée ehirfies of
X, Y and Z. Bpudeine are Btlbetogbhaham-ﬂmta{mtﬁm blyodogtugn dlbuicSn @REAY Hd t
to assess on the bas]'g%}fﬁ hhse nunbers what col or you are descri bing,
often a conveP8&F§HF 3% 5€)-val ues is made. That conversion is
described in the Cl En&iﬁﬁlﬁ@frd&u@%tﬁ@ﬁleké}ﬁtm{z&%w the r£8 b&Gheth 'é&s%%
L*|stheI|ght£ﬂ%§aX|s going fromO which is black to + 100 3

whi ch is whit@? YQ*C’T&%%SSB@S%%‘J@F e thedin ﬁ‘féeﬁ}k tq—BleﬁBQd‘eqfé@)lce The
b*-axis 7 al gt e
L*a*b* axes whi cﬁ&g?gfart%rmye%gféqsg?p %%cp%gcg:% ﬁ“&’ﬂ’ %.ll’lll g Iﬂl&m({agéﬁ
space is descm%bwpmt@n\am bighgt Lh@nﬁ@z@. HleferaWtahlem:L&ﬂétmm for a

O b BRABASER) eaBo U8 0 8008 o 8 O i U
| ow-cal ori e nhelhlmwmwmes@ll typeklenﬁ lﬁummtufmasaimnd chkrﬂnﬁ'@b fb(j!\MaJﬂ@:e

7685 0. by BERCa Btemn Pl Wb BN GELCPHE. RIGAET S Brih HBS o

| owcal ori e 1Qc#deik product with an L- vaI ue greater than 88.5 and/or
an a*-value within the range of 0 plus or mnus 5.5 and/or a b*-val ue
within the range of “osakiyesnrichmeat fog coseinmrieh yaspeeirtanthey nrpksins can
L-value is grgalgrichiphoBRvends i a [0
plus or mnus 5.0 1filand?orc a b* %rgulgﬂ\rm& E}éﬁﬂ)#he rlgﬁla&&gqgﬁ Pﬁem%

m nus 9. 0. laﬂfe%m‘pfdawntmmbra}mﬂkmtomplmeeﬁ)eﬁErm mée;mzmldnquaﬁe)@hjct
accordin o] Ve Q i referred )

dietary 19% %erLI’sERrgr%(JH %lélagi - &BW%BE“‘%’(S’F’QF@{T%%@E&‘ Sbmlpelmeagle

gal act o-ol i gosamtadm}ddms(c@ﬂB)l thé ﬁwnih"ranal’l‘}ga(ﬁﬁeuﬁfb@%@e 8ie Br MP is in

conbi nati on thereof. lin_ oli fruct e a G(?Bare preblotlc

i ngredi ents CALER %“J(Em)\%zf) AT} RECR G P éh‘?jreg%?}'é‘? &é@gieﬁlﬂ’ﬂ%st PYYfeor 20
their favor a@l%hﬁb%@ﬁ{vé &Sfordd i9hEHSRY: BESmIPY tb Abhad, ICUaSin in milk is
stabilizers and sugar_replacenments. Good resul'ts were

obt ai ned by 4@ fPlﬁ%ﬁtTWée fihe frym ofgaseia meicellas wHdF augidistangpished
fiber, but other anounts may al so be used, depending on the type of



favorably influencing in any way the properties of the product, such
as the taste, the consistency, the stability, the appearance, the
storage life or the nutritional value of the product. Exanples of
useful addi tyyyessseeRari se flavoring, vitamns such as vjpt ﬁﬂn%?
B6, B12, thickeners such as 30 starch, guar gumor (bovine) gelatin
olorlng such as 3-carotene or carmnic WO

2008/ 136671PCT/ NL2008/ 050271 8 aci d, enulglflers nutrient acids such
as citric acid, fruit preparations and fruit j ui ces. It wll
be cl ear that a m | duct accordlng to the invention can have

di fferent qual f'tT&s! OOl frgmgh etﬂ@%%ﬁ@?b}bmmlapw}mh baveamd/ or 5
addi tional i ngﬁ@ﬂh@l@h%f 3A% k! mgfi]ée}éﬁﬁ{kgfce s“dﬁé&a% glayn? g%lggvgween 'aBout

for instance paossible to ferment t ct
| ow-cal ori e, |'o0R-andctQsrm (ﬁ@rf@ém%mcm FlkumbdﬁNL 10T685 N Wikepneshdn | S

f ; f dri nk
e s carbetbRa iae oHl e fatliit el 484500 o ionn,

the present i rprefsratdn betwerot 130 mad eﬁﬂ) hm i drifd fiRoARPRIch oﬁﬁﬁkt he

present inven al so.be u d for. .t pr.eparati on of
| ow-cal ori e, P%L\%Pg@? L H[Bﬁe §appai E&HH@I& the yespminge, wvitiledieot her

mammel s.  Pref gembbate coheaing hlaibly th@ sﬂﬁﬁ@r GOMMLA Fotn SR &Rhes 3(%% {S
of | actose and aseln to co OSSIb|y I'ess | act ose ‘andi’or

more casein. P58t Sigas éin‘ F‘ﬁigé’FOSSJ mal%akfaand@amm As destripedtbebowninl k
Thus, the invehd i@Bhal, $Be REQYIAIGS 012 PSS dﬁio‘&bmééio W Al u‘%"h%g MF

usual |y h?fﬁ a_ hi gher prot ein content and contal ns conpar it
slightiy fBretasesiprredsanesnirasion fartoy imthroresentatd tqu:trlwbﬂtﬁ-zi (about

0,
Tk profuct (about S5 AEEaT AR E s kRt Rles BlitiEmforbasea °
protein). casein gppdenicands pettacedﬂe\tehef pute st whey grotian, Q@@Q@éﬁ}f a
nmet hod for th r as lowcalorie mlk product. The
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To prepare a product that is suitable for a non-lactose diet, the 20
met hod can furthernore conprise a treatnment with | actose-hydrol yzi ng
enzyne. Such a treatnent is known fromthe art (see for instance CA 2
260 673) andygssghicyriconprises the use of the enzyne | agd@aeSohseh
breaks down | actose to gal actose and gl ucose. Usually, the |actase
treatnment is carried out after the dilute(?d retentate has undergone a
heat treatnment, for 25 instance a pasteuryzation at 80C for about 15
seconds or a very brief heating at 135C, a conventional TJHT

treatment. Sui tab* e | act ase enz%rres are p-gal act opyr anosi dase,

P- gal act osi das&. - IeEeTy FAF a8t 887 aréarge S&é@kﬂ*u%ﬁé‘lﬂa&se @ﬁduliﬁame,ur es

t hereof . Thr ougbhédperidas @nobd 1S4 fAL t .i,n, the
diluted retentate, Slfrbgel ng for 0| nslt?%nce thgéetsa?t %&3/@&1{;& Iy ¥ \wo
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of renovin§ r@bp@m%ﬁ ahd 50 osglifer of sbetedéd, phefel by @idash #oth ARBLLS §Sst

washi ng out y afl l,tration with water being added
to the retent %ftn?%%?‘?neggﬁﬁngﬁﬁ? PIPPUA™Sr possibly ultrafiltration

to further renove tBtulletiase shown that th’éhﬁsdaQWrép’éQh@@@fﬂﬁkﬁx%e hagtase
erably subjected to a heat treatnent

dllutedretent e is %
(sterilizatiof) ‘}eHC%Pﬁéﬁle R5te ARdsakion apHdhe mpuglufeehdf 4 lowelag or npe-fafi | k
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tenperature, LhRuRfRIYRS ¢ }&) |nt sui tabl e
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to the diluteg, e v |l er taste.
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preparati of a fernented Jrow- calorie m|k product, such as a
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heating for 5 nutes at_92C) fol d by a fernentation step In
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to lactic acihanfOhod-BR n?ﬂfﬁ%&@{}ieoﬁh&fﬁﬁfogﬁﬁ thngln%egg&\%éﬁ c]anvgfs% of

| actose still needs to be present
Optional |y, cowidirdivitatha B1B{dnsh neshahonGIRILAR srstamdmelcaﬂlmmnd

ot her co nt d ec enmpodi nent ,
for a fe?r{r)gntégg%% iggdl&ll %/Peat%e goaﬁﬁé%ﬁ e kR gevljeéog&ﬁ% "h’@t SYEEWSr di ng
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preparation, ({jﬁig nceaf% 1t F#ig it parts, fruit

2008/ 136671P of pagadia % e ?ﬁﬁeejwwolmﬁ%%éﬁé Bc
enbodi ment, the), @(tgh&ﬂl @qmrmﬁ)e&nmcuétg 780 it ThPER/RM AT Ged
fermented m | ktBPgﬂ cordl ng to the invention, for 1 nstance to

produce a so¥ ﬁe%PnF’ %%Ptpr%quolmsrrﬁ’aﬁréhnt‘f ohdfi HlX Each
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concentration) and the desired properties o such
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of a | ow cal r et her fernente l;nL It
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10 flavoring, vitamns such as vitamin C B2, B6, Bl12, thickeners
such as starch, guar gum carrageen or bovine gelatin, coloring such
as 13-carotene or carmnic acid, emulsifiers and nutrient acids such

as citric ackfapebhseaddi tion of additives is preferabl yp@gﬂzlo&g,a&léllt
prior to the earlier-nmentioned heat treatnent. 15The prepared product

may subsequently be (aseptically) filled_ into a suitable package,
such as a cup, bottle or carton nmade of dtandard material such as
| am nat ed paperboard, plastic or glass. The invention

furthernore prlgw des_a (packaged) m | k_product ﬁr epar abl e by neans of
a nmet hod accofP#ges BowE0ithiyehtd thf GelowhSrkwishsbitas Lisd bl esey whish

herein can beaf&féf‘p%tﬁ@ulﬁ?\f@@é@ﬂ&h@? a aelfl}?.@&ls chg.g"d%\%c%meﬁ intdVriich

| ow-cal orie and/or | ow | act ose or non ose ports or
recovery drinkEcoprsBbd suppl enents may be prepared; these typ| cally

contain a high prot g ten i gher n 3. % .25 scriptd

of the drawing %ﬂ{:—lﬁg% I%ttshr?gmrgOs‘%'ﬁagtn%@?ire%éfﬁ?%eg’e?ﬁ g_e‘iag egééaro%
di fferent @ar(is() af), ahe-paloc ef . 20¢ ¢100.02)ngnt @ H-Meehut DT OB GR0.128agi ng to
di fferent progu Afluid ent a repared through

microf iltrati G fWEﬂ?ﬁ%@Hﬂ/Ewm%agm@%% e ieabianisBows Pt ed wi t h
wat er, wher eupOBwdid $AGENT.-P4106 8oL G0N Ea-v¥ e -4.73 (+ 0.02) and b-value
2008/ 136671PCT/ NL2008/ 050271 12 prepared. Exanpl es of products are a

non-fat or 1% Fa(EROR with extended shelf Iife (ESL), a fernented
fruit drink or a nofy aaﬁi{efé'i‘f‘edngﬁgom@éﬁmhgﬁégﬁg? IRARE £Thvk-Balorie

illustrated further in‘and by t | om ng non- |mt|ggexarrp es.
Exanpl e 110 Prifaredudsivith an leuslai gressec o &t @ afdies hn wa(h@&)wﬁtb)n

mlk was fir Séhesrléhgygfi% Pi%SO%%q—%ﬁ g{%&/& a\ﬁn*tvalue witht aﬁ'}elol{au%g 8?5‘ lus

therm zed (15 seco m I’k 'was mcro
syst em whi ch svasirmguifppddons Iimf@abllyatheyL welvads geideiaihes SSoandig @an

average pore §jz Rm ( DSS, . ESM 0. 15PP, C6) %

oo Do R P RA TR GO BB OR iR D ARl b Kelunantiin e
pressure of lzahghaf 0 pMaeseRindd®OM | k was concentrated to a
concentration 15 factor of 3.3. In Table 1.1 the con'?oleon of the

obt ai ned +etentate I8 IM@BYEsEgRRleRtERIAPFESA ofip thillk REadust aqemedingi m
m |k before nﬂocthefm}etn%&:' fa glapflﬁd%m%odmos?dml@r&é\éﬁﬁ ehentALEL N

conmparison with skimm | k. kimmlk IVIF retentate True protein
3.39 added, such as polydextrose, galacto-oligosaccharides (GOS), inulin,

oligofructose oxr a combination thereof, Inulin, oligofructose and GOS are
prebiotic ingredients which are known in the food and beverage industry for

20  their favorable properties, and arve used as fat imitations, stabilizers and
sugar replacements.

(Good results were obtained by addition of between about 0.5 and
2 wt.% of dietary fiber, but other amounts may also be used, depending on
the type of fiber and/or the desired properties of the milk product.

25 Further, one or more additives may be added which are capable of
favorably influencing in any way the properties of the product, such as the
taste, the consistency, the stability, the appearance, the storage life or the
nutritional value of the product. Examples of useful additives comprise
flavoring, vitamins such as vitamin C, B2, B6, B12, thickeners such as

30 - starch, guar gum or (bovine) gelatin, coloring such as B-carofene or carminic



10. 39 Casein 2.84 8.90 Whey protein 0.55 1.49 Lactose 4.88 4.39
Casein : whey protein 84:16 86:14 Protein : |actose 41:59 70:30 WO
2008/ 136671PCT/ NL2008/ 050271 13 Exanple 2 : Preparation of a

| ow | act ose, mlk (TLB) To the MF rete

from Exanpl e wggﬁ\/]\)/g;rl%tma]dded wat er, salt, sweetener and ?ilgca'%]g'? m@rs
according to the recipe in Table 2.1. Thereupon the obtained TLB m |k
was heated for 1 sec at 135C (High 5 Past®urization). This was

fol l oned by cooling to circa 65 C, after which honpbgeni zation was
carried out at 150 bar; this was foll owed by deep cooling to 5C .
After filling %cmr @nqad%lﬁaga mytrieni aids duchwasithiounil, fomitpregatatidmerade

life of mni L£e weeks at 7Cin the cold store. 10 Table 2. 1:
Reci pe, conposi t [ g)n and some properties of |owlactose, non-fat mlk
(TLB) It will be clear that a milk product according to the invention can

bave different qualities, depending on the method of preparation andfor

5 additional ingredients. As will be further elucidated below, it is for instance
possible to ferment the milk product to yvield a low-caloxis, low-lactose,
fermented milk product. The milk product is for instance a milk, a (fruit)
yogurt, a (fruit) yogurt drink, a kwark (soft curd cheese) or a vla (Dutch-type
custard).

10 Further, the present invention is not limited to cow's milk
products, and the present invention can also be used for the preparation of
low-calorie, low-lactose ox non-lactose products from milk from other
mammals., Preferably, the milk to be used contains comparable amounts of
lactose and casein to cow's milk, or possibly less lactose and/or more casein.

15 Suitable are inter alia buffalo milk and goat's milk. Thus, the invention also
provides a buffalo milk product (which usually has a higher protein content
and contains comparatively slightly more casein than cow's milk), a horse
miltk product (about 1.9% of protein, 6.9% of lactose, 35-40% of whey protein)
or a goat's milk product (about 22.5-24.0% of whey protein of the total

20  protein).

Another aspect of the present invention concerns a method for the
preparation of a tasty low-calorie milk product. The method comprises the
steps of a) filtering skim milk by means of microfiltration utilizing a
membrane having a pore size between about 50-1,000 nm, preferably

25 100-500 nm, preferably to a concentration factor of the retentate with a
factor of at least 2-4 to result in a retentate having a reduced lactose content
and an increased ratio between casein and whey proteins (also referred to as
"casein concentrate™); b) diluting the retentate to about 2.5-4 wt.% of

protein, preferably with water, and ¢) adding salt and/or sweeteners and/or



skimmlk reference | ow1|actose non-fat mlk Recipe: MCC 32% skim

mlk 100 %

water 67% mlk fat 0% 0% K / Na salts 0.15% sweet eners

0.01% dietary fiber

10

15

20

25
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soluble dietary fibers in an amount sufficient to give the product an
attractive taste,

For instance, when the starting material is skimmed cow's z:ﬁilk,
which has optionally, though preferably so, been subjected to a thermizing
treatment (heating to maximally 60 °C) and/or bactofugation, then, by the
microfiltration process, the total protein level is increased in the MF
retentate from about 3.6 wi.% to 10-12 wt.%, with the ratio of casein to
whey protein increasing to about 85/15 and preferably to about 90/10 and
higher. The lactose content of the MF retentate is reduced to about 4 wt.%.
Diluting the MF retentate to a protein content corresponding to current
milk products, i.e. 3-4 wt.%, yields a low-calorie consumption milk produet
according to the invention with less than 1.6 wt.% of lactose. The diluted
retentate has a strikingly white color, presumably because it no longer
contains any whey proteins which have a green basic color. Further, this
railk gives a less slimy mouthfeel,

To "correct" the taste and the mouthfeel of the diluted casein
concentrate, the above-mentioned salts, sweeteners and dietary fibers can
be used in the preferred amounts mentioned.

To prepare a product that is suitable for a non-lactose diet, the
method can furthermore comprise a treatment with lactose-hydrolyzing
enzyme. Such a treatment is known from the art (see for instance CA 2 260
673) and usually comprises the use of the enzyme lactase which breaks
down lactose to galactose and glucose. Usually, the lactase treatment is
carried out after the diluted retentate has undergone a heat treatment, for
instance a pasteurization at 80°C for about 15 seconds or a very brief
heating at 135°C, a conventional UHT treatment. Suitable lactase enzymes
are B-galactopyranosidase, B-galactosidase, B-D-galactoside galacto-
hydrolase, and mixtures thereof. Through the lactase treatment, the lactose

content in the diluted retentate, being for instance less than 2 wt.%, may be



0. 5% Conposi ti on: protein 3.5% 3.4% | actose 4.6% 1. 4% whey protein
casein 20 : 80 14 : 86 Properties: kCal 32 23 color gray/yellow
white taste |ike skimmlk
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10

reduced to less than 1 and preferably to less than 0.1 wt.%. In a preferred
embodiment, the lactose content after the enzymatic treatment is not
detectable. ‘
Another possibility of removing residual lactose from the diluted
5 retentate comprises washing out lactose by means of diafiltration with
water being added to the retentate during microfiltration or possibly
ultrafiltration to further remove the lactose.
The low-lactose or non-lactose diluted retentate is preferably
subjected to a heat treatment (sterilization) in order to increase the storage

10  life of the milk product. This comprises for instance heating to circa 72°C,
followed by brief heating above 100°C (usually 0.5 to 1 second at 135°C) to
kill all bacteria, and fast cooling to 72°C. After cooling to below room
temperature, the product may be aseptically filled into a suitable package
such as 0.5- or 1-liter containers.

15 Optionally, prior to the heat treatment, an amount of fat,
preferably milk fat, is added to the diluted retentate in order to give the
product a fuller taste. For instance, cream is added up to 1 wt.% of fat.

As indicated above, the invention further provides a method for the
preparation of a fermented low-calorie milk product, such as a low-calorie

20 yogurt or a fermented milk drink. To this end, the diluted retentate may be
subjected to a pasteurization step (e.g. heating for 5 minutes at 92°C)
followed by a fermentation step in which, using lactic acid bacteria, the
lactose present is converted to lactic acid. For the preparation of yogurt,
minimally 1 wt.% of lactose still needs to be present in the diluted retentate.

25 Optionally, conventional thickeners such as starch and gelatin and other
conventional additives may be added. In a specific embodiment, for a
fermented milk product, goat's milk is used.

A method according to the invention may further comprise the

addition of fruit preparation, for instance a fruit pulp, fruit parts, fruit



WO 2008/ 136671PCT/ NL2008/ 050271 14 Exanple 3 : Preparation of a

| ow- | actose, 1% fat mlk (TLC) To the MF retentate (MCC) from
Exanple 1 were added: water, salt, sweetener and dietary fibers
accordi ng towbhgghegpe in Tabl e 3.1. Ther eupon the obt gifgthodsieso | K
was heated for 1 sec at 135C (High 5 Pasteurization). This was

foll owed by cooling to circa 65 C, and apﬂgrmgem zation was carried
out at 150 bar; this was foll owed by dee ooling to 5C . After

filling into packagi ng, this m |k was found to have a storage |ife of
mnimlly three week nthe old_ store: 10 Table 3.1: Reci pe,
conposi tion an%lur§8r‘ﬁ‘s§‘;ﬂ'1 ‘fef ’é§ S@P"lﬁ‘é\ﬁmbaéw t@mﬁﬁ&odmﬂmm@ﬂ@dmg

owfat |k refeienesal e er) Dk RoRiddn R OlRSI aoding 38 148 kil
100 % wat er f66%mIE fat 1.5%1,0 %K e R Rct poddibing 15 1he yahiTbn,
or instance to produce a sour fruit drink or frult yogurt The amount of fruit

preparation to be added depends on the kind of preparation (e.g.
5 concentration) and the desired properties of the product, such as taste and
consistency.

Further, a method for the preparation of a low-calorie milk product,
whether fermented, unfermented, low-lactose or non-lactose, can comprise
the addition of one ox more additives. Useful additives are inter alic

10  flavoring, vitamins such as vitamin C, B2, B8, B12, thickeners such as
starch, guar gum, carrageen or bovine gelatin, coloring such as B-carotene or
carminic acid, emulsifiers and nutrient acids such as citric acid. The
addition of additives is preferably carried out prior to the earlier-mentioned
heat treatment.

15 The prepared product may subsequently be (aseptically) filled into
a suitable package, such as a cup, bottle or carton made of standard
material such as laminated paperboard, plastic or glass.

The invention furthermore provides a (packaged) milk product
preparable by means of a method according to the invention.

20 A milk product as described herein can be used with advantage as
a food, in particular in a low-calorie and/or low-lactose or non-lactose diet.
Also, sports or recovery drinks or food supplements may be prepared; these

typically contain a high protein content higher than 3.5 wt.%.
25 Description of the drawing

Fig. 1 shows a schematic representation of the different paxrts of the
process according to the invention, leading to different products. A fluid MF
retentate is prepared through microfiltration of skimmed milk, This MF

30" retentate is diluted with water, whereupon different products can be



0. 15% sweeteners 0.01% dietary fiber 0.25% Conposition: protein
3:5% 3.4% | actose 4.6% 1. 4% whey protein : casein 20 : 80 14: 86

Properti es:

10
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kCal 46 32
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prepared. Examples of products are a non-fat or 1%-fat milk with extended
shelf life (ESL), a fermented fruit drink or a non-lactose milk.

Examples
The invention is illustrated further in and by the following

non-limiting examples.

Example 1: Preparation of a casein concentrate

Fresh raw (cow's) milk was first skimmed, rendered germfree with
a bactofuge and thermized (15 seconds at 68°C). Then the milk was
microfiltered in a system which was equipped with spirally wound
membranes having an average pore size of 0.15 pm (DSS, FSM 0.15PP/48
mil), Microfiltration was carried out at 10°C and an average transmembrane
pressure of 1.5 bar, whereby the milk was concentrated to a concentration
factor of 3.3. In Table 1.1 the composition of the obtained retentate is

represented in comparison with that of the skim milk before microfiltration.,

Table 1.1: Composition MTF retentate in comparison with skim milk.

Skim milk MF retentate
True protein 3.39 10.39
Casein 2.84 8.90
Whey protein 0.56 1.49
Lactose 4.88 4.39
Casein : whey protein 84:16 86:14
Protein : lactose 41:59 70:30




color ,grey/white very white taste

like lowfat mlk WD

2008/ 136671PCVNL2008/ 050271 15 Exanpl e 4: Preparation of a yogurt

Tabl e 4, 1. Reci pe,

conposition and properties of

Low-fat Yogugh shhisdsence | ow | actose yogurt Reci pe:

mlk 97.5% 10 s

10

I'mmlk powder

1%

13

| ow- | act ose yogurt

M&Gn Bty M

Example 2 : Preparation of a low-lactose, non-fat milk (TLB)

To the MF retentate (MCC) from Example 1 were added: water,
salt, sweetener and dietary fibers according to the recipe in Table 2.1.
Thereupon the obtained TLB milk was heated for 1 sec at 135°C (High

Pasteurization). This was followed by cooling to circa 65 °C, after which

homogenization was carried out at 150 bar; this was followed by deep

cooling to 5°C . After filling into packaging, this milk was found to have a

storage life of minimally three weeks at 7°C in the cold store.

Table 2.1: Recipe, composition and some properties of low-lactose,

non-fat milk (TLB)

skim milk low-lactose
reference non-fat milk
Recipe:
MCC 32%
skim milk 100 %
water 67%
milk fat 0% 0%
K/ Na salts 0.15%
sweeteners 0.01%
dietazy fiber 0.5%
Composition:
protein 3.5% 3.4%
lactose 4.6% 1.4%
whey protein : casein | 20 : 80 14 : 86
Properties:
kCal 32 23
color gray/vellow | white

taste

like skim milk




wat er,

dietary fiber
whey protein :
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66% mlk fat 1.5%1.0% K/ Na salts
0. 5% Conposi tion:
casein 20 ;
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0. 15% sweet ener s
protein 4 %4 %lactose 5.2 2.0

0.01%
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Example 3 : Preparation of a low-lactose, 1% fat milk (TLC)

To the MF retentate (MCC) from Example 1 were added: water,
salt, sweetener and dietary fibers according to the recipe in Table 5.1.
Thereupon the obtained TLC milk was heated for 1 sec at 135°C (High

Pasteurization). This was followed by cooling to circa 65 °C, and a

homogenization was carried out at 150 bar; this was followed by deep

cooling to 5°C . After filling into packaging, this milk was found to have a

storage life of minimally three weeks at 7°C in the cold store:

Table 8.1: Recipe, composition and some properties of low-lactose, 1% fat
milk (TLC)
low-fat milk | low-calorie milk
reference
Recipe:
MCC 32%
skim milk 100 %
water 66%
milk fat 1.5% 1.0%
K/ Na salts 0.15%
sweeteners 0.01%
dietary fiber 0.25%
Composition:
protein 3.5% 3.4%
lactose 4.6% 1.4%
whey protein : casein | 20 ; 80 14:86
Properties:
kCal 46 32
color grey/white very white
taste like low-fat milk




14: 86 Properties: kCal 50 33 color gray/white white taste like
lowfat yogurt |ike lowfat yogurt 5SYogurt mlk prepared according
to the above reci pe was heated to ca. 65C, hom)genl zed aéﬁlSO bar,

t hen past eury S minutes at 92C and cooled to ca., 2008/050271
(=fer gent ati‘gﬁgg)es);lr%rglatur e). After inoculation vvlltgih a 3°/ogurt
starter (Code 96 and Code 95 CSK Netherlands) the mlk was fernented
to a pH of ca. 4,3. The fernented mlk 10%was st rred smooth, cool ed
and filled into packaging. 16 Exanple 5: Prepar a'éll on of f["‘_ f

| ow- | actose vig Table 5, 2. Recipe, conposition and properties o

| act ose- and IEW%%#’ vrgPaskyipned ayegumt er ence | ow | act ose and

| ow- sugar vi a Reci pe:

Table 4.1. Recipe, composition and properties of low-lactose yogurt:

Low-fat Yogurt low-lactose yogurt
reference

Recipe:

MCC 33%

skim milk 97.5% 10

skima milk powder 1%

water 66%

milk fat 1.5% 1.0 %

K /Na salts 0.15%

sweeteners 0.01%

dietary fiber 0.5%

Composition:

protein 4% 4 %

lactose 5.2 2.0

whey protein : casein 20:80 14: 86

Properties:

kCal 50 33

color gray/white white

taste like low-fat yogurt | like low-fat yoguxt

5 Yogurt milk prepared according to the above recipe was heated to ca.

65°C, homogenized at 150 bar, then pasteurized for 5 minutes at 92°C and
cooled ta ca. 35°C (=fermentation temperature).
After inoculation with a yogurt starter (Code 96 and Code 95 CSK
Netherlands) the milk was fermented to a pH of ca. 4.3. The fermented milk
10 was stirred smooth, cooled and filled into packaging.



MCC 29%skimmlk 88 % water 61%mlk fat 0 1. 0% starch 4% 4.5
sugar 7% 3 carrageen 0.03 0.04 coloring / flavoring 0.02 0.02 K/ Na

salts

WO 2008/136671 PCT/NL2008/050271
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Example 5: Preparation of a low-lactose vla

Table 5.2. Recipe, composition and properties of lactose- and low-sugar vla

skimmed vla low-lactose and
reference low-sugar vla

Recipe:

MCC 29%

skim milk 88 %

water 61%

milk fat 0 1.0%

starch 4% 4.5

sugar T% 3

carrageen 0.03 0.04

coloring / flavoring 0.02 0.02

K/ Na salts 0.16%

sweseteners 0.05%

dietary fiber 1.0%

Composition:

protein 3.2% 3.2%

sugars including lactose | 11 5.0

whey protein : casein 20:80 14; 86

Properties:

kCal 75 45

color grayfyellow warm yellow
glassy

taste like skim vanilla more creamy
vla vanilla vla

Vlamix was prepared according to the above recipe, followed by 2 heat

treatment of 10 seconds at 125 °C, cooling to 7°C and filling.




0. 15% sweeteners 0.05% dietary fiber 1,0% Conposition: protein
3.2 % 3.2% sugars including |actose 11 5,0 whey protein : casein 20:
80 14: 86 Properties: kCal 75 45
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CLAIMS

1. Low-calorie milk product having a fat content lower than 1.5
wt.%, a lactose content lower than 4 wt.% and a protein content between 1
and 5 wt.%, wherein the casein/whey protein weight ratio is at least 82:18,
and wherein the produet has a whitening power expressed by an L-value
greater than 88.5 according to the CIELAB system.
2. A milk product according to claim 1, having a caloric value lower
than 35 keal/100 m), preferably lower than 25 kcal/100 ml.
3. A milk product according to claim 1 or 2, wherein on a weight
basis more protein than lactose is present, preferably wherein protein and
lactose are present in a ratio of at least about 2.8-3.0 : 1.
4. A milk product according to any one of claims 1 to 8, having a
lactose content lower than 2 wt.%, preferably lower than 1.5 wt.%.
5. " A milk produet according to any one of claims 1 to 4, being
substantially lactose-free.
6. A milk product according to any one of claims 1 to 5, having a
protein content between about 2.5 and 4 wt.%. |
7. A milk product according to any one of the preceding claims,
wherein the weight ratio of casein to whey proteins is at least 85:15,
preferably at least 90:10.
8. A milk product according to any one of claims 1 to 7, having a fat
content of at most 1 wt.%.
9. A milk product according to any one of the preceding claims,

- wherein the L-value is than 89.
10, A milk product according to any one of the preceding claims,
having an a*-value within the range of 0 + 5.5, preferably 0z 5, and/or a

b*-value within the range of 0 + 10.0, preferably 0 + 9.0,



color gray/yellow glassy warmyellow taste |ike skimvanilla via nore
creany vanilla via VI am x was prepared according to the above
reci pe, followed by a heat 5 treatnment of 10 seconds at 125 C
cooling to 7C and filling. 17 CLAIM5i4. Lowcalorie m |k product
having a fat content lower than 1 5 wt.%, a |actose content |ower
than 4 wt. % and a protein content between 1 and 5 wt.% wherein the
casei n/ wheyl! lpr ot eifnmilk givtluriaddcordisg &¢ ahpast oBthel@ecatidg whdmej n t he
product has, a .whiteni ng power expressed by an L-valu reat er .t han
88. 5 accor dURYFBIEREOBPECHE GRTARPTC 2T BIGaG RS ng 1t o

claiml, hayydideRereauehias a¥phd@meONRENANANRIUIFERS Gy . preferably
| ower than 25 kcall 100 m. " 3. A mlk product according to claim1l or

2, wher ei n zAvehgsprriding andior sneror mope selés: prefeanbly sodivge and/opr esent
preferably H@%ﬁ%ﬁb&?%l%d}ﬁ%@%e%nﬂﬁB%ﬂ: %:rd?%xgra%sﬁ%ﬁsr{u {Atd Qg ﬁfgﬂgt

| east about product acc g to any o f
clainms 1 toas3nilkasliag a | act ose content |ower than 2 wt.% preferably

|l ower than 1.5 wt.% 5. A m |k product according to any one of clains
1to 4, beildg subéalﬁlt?ﬁ'@qoriycﬁ'%%@émé%yon%.o% ihennegeding gladms,

according t 1.8 t , 1 L
bet ween abo%%ﬁi%%n%gﬁg&%pﬁs%%% e%gr 1%0% Eltﬂl}@%értg%lfgty Hg%éﬁlﬁg}%ﬁﬁény one
of the predBdiraguwhasmaulinheigifmdde, gelagtoligsaahatidemsndn to whey
proteins is ;’iu | east 85:15, preferably at least 90:10. 8. Amlk
product acct 36‘1‘%%‘3“’?8- any one of claims 1 to 7, having a fat content

of at nost 13 Wt . %A m9lk grolubkadeb:RBHE to @ﬁﬁ@ﬁ@bﬂﬂletﬁe@éﬁin%@ﬁ_iﬂ@, the
precedi ng clai ns, wherein the L-value is than 89. 10 m | k product

accor di ng t9TETABEEDERE 1 Heot frte abetny 5 avtaiek profawn, njounl 4whhiafe
wi thi . ne 1oAig8e dlod 1,?{?% %i?%ggfyfi%gﬁb@é&ﬁoé% 8PSH10EnE aBout/ 8 HE ek N N
of low-calorie sweetener.
14, A milk product according to any one of the preceding claims,
comprising one or more additives chosen from the group consisting of fruit
preparation, flavoring, vitamins, thickeners, coloring, nutrient acids,
minerals, cocoa, bioactive components and stabilizers.
15. A milk product according to any one of the preceding claims,
wherein the product is a fermented milk product. .
16. A milk product according to any one of the preceding claims,
wherein the product is a cow's milk produect, buffalo milk product, horse
milk product or goat's milk produet.
17. A milk product according to any one of the preceding claims,
wherein the product is milk, yogurt, vla (Dutch-type custard), quark (soft
curd cheese), yogurt drink, chocolate milk, buttermilk, shake or mousse.
18. A method for the preparation of a tasty low-calorie milk product,
comprising:
- filtering skim milk by means of microfiltration (MF) utilizing a
membrane having a pore size between about 50-1,000 nm, preferably

100-500 nm, to a concentration of the retentate up to a factor of 2-4;



18 11. A mlk product according to any one of the preceding clains,
furthernore conprising one or nore sweeteners, preferably Iowcalorie
sweet'eners such as aspartame, saccharin, acesul fame and/ or
neohesperidin,. and/or one or nore salis, preferably sodi um and/ or
potassium salts, nore preferably both sodium and potassiumsalts; as

well as mlk salts. 12. A mlk-product-according to any one of the
precedi ng cl ai ns, -Hiltinertze MF seieptiteita gbowe2.6rd whieokproleiast partly
i ndi gestible di. g ,..Ssuch as inulin, oligofructose,

gal act o- ol i%rggeé%%;%tid‘evgﬁrg%’aangl ydextrose. 13. A m |k product
according to any onddiig ddieapd/ecewedignedsaindior obible idsdtagy fiberstin B of
fat, about 3.5 wt. % of Erot ein, about w. % of | actose, about 1%

, 1.4
of di etary FRORH: SHEGEET b 59 She BRIGUChAR ABBEUVALASHY/ | i ter of
| o oal or | 6eSWeet NG thod dreo ik REATNC buBREOLHiE A aiOf
the preceding clalns, conprising one or nore additives chosen from
t he group cwitkissliictvgediydiolyzing@mepaeat i on, fl avoring, vitamns,

t hi ckeners, colori,ng, ..nufrienf. aci m_ner al ocoa, bhi.oactjv
conponent s #hd stﬁ‘bi%ﬂﬂ%‘ﬁ%‘?cor %g%%\gl%ihpklgﬁf E)Sgu ‘?rtg‘?:’éml?lﬁﬁmlgoa fé‘ﬁf'f& one
of the precggimgil ai ns, wherein the product is a fernented mlk
product. 16. A m |k product according to any one of the preceding
clai ms, whetiei n t Hemgtlydueccording te eny enaiof Rapreddats, furtkeml o ni | k
product, horse m.l k_product aqr ' 1 t ]
product ac cd ﬂﬁrhsdn% 8 ppaa%ge%%%a%gfl g%qﬂd(taa g%rg}:een E?tﬁér? g‘fggl ‘?rls}er%\z% g;ﬁe noldtﬁ ﬁ{é
product is tiHekfermegtad convhias bbby Ypet. Budlartdge. quark (soft curd
cheese), yogurt drink, chocolate mlKk, bu%te,rm' | k s?ake or nousse.
18. A methol-for triephodagearding topng opgof (layme 821 of¥5Ehe | k product ,
COMPri Si NG’ comprising addire fa8¢rR%raKly il Itk R 1BRAAE cBhtent of at most
raicrofiltration (ﬁ/F) util1zing a menbrane having a pore size between
about 50- 1, DBGvtimandrpfeérablyyalbb®d-1590%nm to a concentration of the
retentate up to a factor,of 2-4: 19 .- dib Lyt izn he ME
etentate th aboud Be8tu ficofligk A8y ann of Bripar bty SRR vator, and
- addi ng sadoinpivihgaddiveed el Soanddditiveothdeks feineths yrdupbensistingan
anount sufficient to give tfjgﬂe product an a ti(active taste. 19. A
met hod  accdtdr#g Prep apsioRs iR vorne: KErmashbRIcEeRtrsacoloBgt MEF et th a
| act ose- hy df 9by 2R+ £IBZ38Ba, hidkktivA-cofpliefis ARCALAINErd 0 clai m 18 or
19, further conprising a heat treatnent. 21. A nethod according to
any one of 24 ai ns Al8efligd fecordieg teanpoinsiofiglazmpadtBuficthes on and a

fermentati on _ste .ein the produyct to f enment ed,cont ai ns
il b eisRp b HE Bud BRBLOIS, Sl RANRA SO SR
clai ms 18- 2hp, bHEE N85 GEB) bad-NObACe g fat, preferably milk fat, up

to a fat content of at nost 1.5 wt.% and_preferably about 1 w.%
23. A net hdd. accordiibs prodxalooprekgged rulhprofgebobtajnahls apcordimngrtosi ng
addi ng one hil v, gﬂﬁ&e . hg group consisting of
fruit prepa?g}e?%éfg?@%?g%lgrtﬁ%& Vi tda}r%i:%g{p %gﬂéiabkeners, col ori ng,
nutrient aciéds, mUrerdlsmilkgorodpctroaatihy e aoypanehtisirand-17 or
stabilizers. .24. A rrft ho accor&l}i Eg tlo an% one ff cl aj.ms 19-23,
further corff¥RiAdna oM srjorhangios dtastitoonneurachiedipackage, such
as a carton, cup, pack, glass, bag, bag-in-box or can. 25. A mlKk
product or packaged m |k product obtainable according to a nethod
according to any one of clainms 18-24. 26. Use of a m |k product
according to any one of clains 1-17 or claim25 in a lowcalorie
and/or | ow | actose or non-| actose diet.





