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S1s ¥ ~ Dietetically balanced m |k product \pps The

invention concerns a dietetically balanced m |k product eoﬁtalnlng a
m xture of lipids of lactic origin and of 5 veget abl e orléi:még

Li pids, apart fromtheir function as a source of energy, have varlous
roles in nutrition as a Pdeteeiekligsealinded mil¥ Progwra ds: 10 - as
conpounds i ndi spensable to the cellular structure and t o menbr anous
functi ons, - as precursors for eicosanoid nmetabolites which take

part 15 i rfhramnvyeEntsicsl eginealrnsy st émeteutbabbytlbmlmeiﬂ avAase Wraduct

system ul of ;qithe physd ol ogi cal
response to bt %gﬁéﬁigﬁﬁﬁ @¥¥%h? 8E 958988 g ggé%kﬁ)?ﬁﬂ?%ﬂ1ﬁ#$2cggnp05|t!on
of thes® |ipragetiabliatanigin. aC|ds Fatty acids are classified in various
famlies, n-9, n-6 and n-3, according to their structure, namely

Lipids, apart from their function as a source of energy,
have various roles in nutrition as a source of essential
fatty acids:
10
R - as compounds indispensable to the cellular structure and
to membranous functions,

LRI TN

- as precursors for eicosanoid metabolites which take part
15 in many physiological systems such as the cardiovascular
system,

- a8 regulators for blood lipids.

20 The physiological response to the consumption of food
lipids depends on the composition of these lipids in fatty
acids. Fatty acids are classified in various families,
n-9, n-6 and n-3, according to their structure, namely
according to the presence and position of the double bonds

25 in the carbon chain. Each family has its own specific
activity, but interactions exist between the various
families during metabolism. In the case of the control of
blood lipids, several criteria should be taken into
account:

30
- the input of saturated fatty acids in food should be
limited by reason of their influence on the increase in
cholesterol and total lipids and on the increase in the
cholesterol of the low density lipoproteins (LDL)

35 considered as one of the risk factors for cardiovascular
diseases.

- monounsaturated and polyunsaturated fatty acids exert a
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according to the presence and position of the double bonds 25 in the carbon

‘chain. Each famly has its own specific activity, but interactions
exi st between the various famlies during nmetabolism In the case of
the control of bl ood lipids, several criteria should be taken into
account : the input of saturated fafty acids in food should be
limted by reason of their influence on the increase in chol est erol
and total lipids and_on the increase in the chol esterol of the | ow
density |i poprdOsF IFLﬁfgegt ORORsPRRr P ids die TAUCHES FEBR factors for
cardi ovascul aholestetb3eageshe LDLs. - nonounsaturated and pol yunsat urat ed

fatty acids exert a 2 favour abl e

effect on blood |ipids by reducing the chol esterol of the LDLs. For
pol yunsat ur atfed palyynaetdsateefsoty oweinds crilteerficdlowing criteria

5 should however be taken into account:

- Polyunsaturated fatty acids should not be consumed in too
great a quantity so as not to induce equally a reduction in
the cholesterol of the beneficial high density lipoproteins

10 (HDL), and so as not to increase the risks assgociated with
the peroxidation of these fatty acids at the cellular
level.

- Among the polyunsaturated fatty acids, the specific
15 effects should be distinguished of the fatty acids of the
n-3 family, for example alpha-linolenic acid (ALA) or its
derivatives, eicosapentaencic acid (EPA) and
docosahexaenoic acid (DHA), which exert a favourable effect
on the blood triglycerides and reduce the risks of platelet
20 aggregation and hence of thrombosis.

- In conjunction with the input of polyunsaturated fatty
acids through food, account should be taken of competitions
between fatty acids of the n-6 family and those of the n-3
25 family during metabolism by desaturases which determine the
formation of fatty acids with C,, and C,,, precursors of
biologically active eicosancids, e.g. EPA and DHA of
insaturation degree of respectively 5 and 6, which have a
more pronounced activity than the other members of the n-3
30 family on the blood lipids control.
- Among the polyunsaturated fatty acids, physiological
activities may differ according to the carbon chain length
or the degree of unsaturation. Reference may be made for
35 example to gamma-linolenic acid (GLA) with a degree of
unsaturation of 3, which has a more pronounced activity on
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shoul d however be taken into account: - Polyunsaturated fatty acids
shoul d not be consunmed in too great a quantity so as not to induce equally
a reduction in the chol esterol of the beneficial high density |ipoproteins
(HDL), and so as not to increase the risks associated with the peroxidation
of these fatty acids at the cellular |evel3 - Anong the pol yunsat ur at ed
fatty acids, the specific ef fects shoul d be distinguished of the fatty

acids of the n-3 fani xaml e al pha-1 eni¢c acid (ALA) or its
derivati ves, Eh%o%%ﬁ%ﬁ%%eﬂg %1%R§T§¥H§@% e &géogéﬁé%a@ﬁ %r%c?% i) |
whi ch exert antavoamabie effiecéamn idhahlcooFdt ekgpter FdesEpndif egheent he
ri sks of platslg? b%gregation and hence of thronbosis. - In conjunction

with the inpu yunsaturated fatty acids through food, account should
be taken of conpetitions between fatty aci ds of the n-6 famly and those of

th 3 | i

formatton of fatio Soofcliplh! o cls YEIATET 0" P TRELES WS ibe

ei cosanoi ds. accomn@nge@h%lbblQLﬁmﬁﬁlﬂxﬁnijﬁh@wﬁyoécﬁésloﬁhﬁsnblebememts
activities ”a¥sd'féfreﬁ£ﬁﬂig'rEbééPﬂéEbI§“983%r%@%hE b&3ghPiQL the degree of

unsaturation. Réference nay be for exa gama- | 1 nol enic acid
(GLA) with a H@é#éecéFlﬁﬂ§a?§r%h¢cﬁpkﬁ WF1QHn9ﬂ@tﬁ&§u§en§Petb?onounced

activity on development of atherosclerosis.

10
According to FR-A-2667483, a substitute is known for dairy
cream aimed at patients at risk from cardiovascular
diseage, in which milk fats are replaced by a mixture of
maize oil and coconut oil.

15
In GB-A-2273234, a liquid or powdered milk is described,
designed to prevent cardiovascular risks, in which milk
fats are replaced by a vegetable fat containing
substantially monounsaturated fatty acids.

20
The object of the invention is to provide a milk product
containing a lipid mixture based on a combination of milk
fats and vegetable oils formulated so as to obtain an
optimum balance of active substances in order to prevent

25 unbalanced metabolic charges and in particular
cardiovascular risks, and the organoleptic properties of
which are close to those of milk.

The milk product according to the invention is
30 characterized in that it contains lipids in which the fatty
acids of the triglycerides comprise, by weight,
20 to 40 % of saturated fatty acids of predominantly lactic
origin,
35 to 60 % of monounsaturated fatty acids and
35 15 to 30 % of polyunsaturated fatty acids of the n-3 and
n-6 families and
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3 the control of blood |ipids than the other nenbers of the

n-6 famly. The sane is true for exanple for EPA and DHA in the n-3
seri es. - The food input of the polyunsaturated fatty acids nust
be acconpanied with a sufficient ipput of antioxidant el enents

as, for exanple, tocopherols to prevent oxidative nodi fications of

the LDLs which contribute to the devel opnent of atherosclerosis.

According to FR- 6 jtute i own . f.ar _daj _ . £ eam
ai red at pati gﬁt éﬁég gﬁ%%”??%%]gérﬂdﬁoofgs%éaé& \éﬂldg ogd{l:é%arsleef ?%mhﬁﬁ'ch

mlk fats aretevephagsedobytke Mm@ Wamidfy is 5:1 tpmail8eloi | and coconut oil.
In GB-A-2273234, a liquid or powdered mlk is described, desi gned

to prevent cardiovascul ar risks, in which mlk ) fats are repl aced by
a veget abl e f&keceptResihtpn of the dimddanafatby mdhbunrsadueht aecording

acids. s to the invention takes account, not only of the activities
of the essential fatty acids but also of the interaction of
each essential fatty acid of the n-6 family, for example
linoleic acid (LA) with its homologue of the n-3 family,
for example ALA, and of the greater biocactivity of
10 derivatives with a degree of unsaturation > 2.

In addition, the lipid part contains an oil rich in oleic
acid which has favourable effects on blood lipids and gives
the lipid mixture good stability to oxidation and photo-

15 oxidation, which prevents the formation of active
oxygenated radicals.

The selected oils meeting this requirement are preferably

rapeseed o0il, canola oil (rapeseed oil low in erucic acid},
20 olive o0il and hybrid sunflower and safflower oils with a

high oleic acid content, for example > 60 % by weight.

Reference may also be made to the oleins of vegetable oils,

for example palm oil, obtained by the fractionation of

vegetable oils and fats by fractionation dry, with solvents
25 or with surfactants.

The lipid part also contains ¢ils contributing essential
fatty acids of the n-6 and n-3 families in a ratio taking
into account the greater reactivity of those of the n-3
30 family.
Oils rich in fatty acids of the n-6 family are chosen from
those rich in LA, preferably containing more than 50 $ by
weight of this acid with respect to the total fatty acids,
35 for example sunflower oil, grapeseed oil, maize oil, wheat
germ oil, safflower oil and soya oil.



The object of the invention is to provide a m |k product cont ai ni ng

a lipid mxture based on a conbination of mlKk fats and vegetabl e
oils formulated so as to obtain an opti mum bal ance of active
substances in order to prevent unbal anced netabolic charges and in
particul ar cardi ovascul ar risks, and the organol eptic properties of
whi ch are close to those of m | K. The m |k product according to

t he |nvent|on IS aracterized in that it _contains |ipids in which

the fatty As °1]a%|RE°‘6‘f ek ANty fedrrdes ERApRT 3 etabilweilgHierence

20 to 40 %Ofméy?ltbé ahde frad tt)hcﬁél tdieh ppadanhnaNA| yfdacdttmple
origin, C? %ro/ 0 Of nou sat ur at ed fa%%x acéds.fnd 15 to
30 % of pol yuﬁ%%?%ﬁ’% &t atciafl cﬁ &&-of °PK& ﬁlé ahtf#eea oL,

n-6 famlies Blakckcurrant seed oil and those providing EPA ard DHA, eliqu that

t he melggt a&%f&ﬁ%,%f&éﬁ&é%é‘%&ﬁg the n-6 famly to those of the n-3

famly isS 5:

The milk product according to the invention may also
contain a minor quantity of other oils with the aim for
example of improving its keeping properties and of

10 introducing biologically active antioxidants to prevent
peroxidation at the cellular level, for example cereal germ
oil rich in vitamin E. The lipid mixture may additionally
contain oils naturally rich in non-vitamin antioxidants,
such as sesame o0il oxr rice bran oil or furthermore rich in

15 elements such as, for example, tocotrienols or gamma-
oryzanol which exert favourable effects on the control of
bloed cholesterol.

On the basis of their respective compositions in fatty
20 acids, the following mixtures of lipids are preferred:



The conposition of the lipids of the mlk product according 5 to the
invention takes account, not only of the activities of the essenti al
fatty acids but also of the interaction of each essential fatty acid
of the n-6 famly, for exanple linoleic acid (LA) with its honol ogue
of the n-3 famly, for exanple ALA, 8nd of the greater bioactivity of
10 derivatives with a degree of unsaturation > 2. I n addition,
the lipid part contains an oil rich in oleic aci d which has
favourabl e effects on blood |ipids and gives the lipid m xture good
stability tordgidati on and photo- 15 % Ioxiweddhin, wY oy pledydts the
formation of active oxygenat ed radi cal s. The selected oils
nmeeting this requirenent are preferably rapeseed oil, canol a oi
(rapeseed oi Mill&wfiat erucic acid), 2030-4t¢ive oi |l ampdefpmabdysdanfl ower and
safflowgy oils with a high oleic acid content, for exanple > 60 % by
wei ght . Ref erence may al so be made to the oleins of vegetable oils,
for exanpl e F@n®lsi oilabt ai ned by the3¢r4@ti onati onpyleferablyydgéfabl e oils

and fats by frastionRbiralwdiyoi, th solvents 25 or with surfactants.

The lipid part also contains oils contributing essenti al fatty acids
of the n-6 adyb¥ig sadfloweri id ratio taking into account the
greater reactdivd Mroblieiesacati,t he n-3 30 famly. Qls richin
fatty afd ds (glitvtéeorl-lGO];argllexnare chosen from

fractions

Ssunflower oil, maize 20-30 preferably 20-25

oil, soya oil, grape-

15 seed oil or safflower
oil
Linseed oil, 0-10

blackcurrant seed ocil
20
Rice bran oil

Sesame oil
25 Wheat germ oil

The vegetable oils used are generally refined so that they
are stable, while keeping as far as possible at least part
of their unsaponifiables as an antioxidant.

30
It may additionally contain antioxidants that are
liposoluble or are made liposoluble, for example a mixture
of ascorbic acid or one of its esters, citric acid,
lecithin, tocopherols and optiocnally beta-carotene.

R
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those rich in LA, preferably containing nore than 50 % by wei ght of

this acid with respect to the total fatty acids, 35 for exanple
sunflower oil, grapeseed oil, maize oil, wheat germoil, saffl ower

oil and soya oil. 5 As
oils providing fatty acids of the n-3 fan?ly, reference may be nmade to
t hose which contain ALA for exanple rapeseed oil, canola oil, soya
oil, linseed

curran eed qi,l and thgse providin A and
O o g Ce e it srauRFEECEoRhiss Yo Yo MiNenteRn BRrbeL o Rt o
the inventiofomay ol madlk or obnéal iqaidvimidrk quanstiittytef aotihepnbals with the

aimfor l e o AR d

i ntroduci ng 6|o§gg|ca?%yfgg |§%& %%%?%?%y a%%%?en y 8 fgg?OX|agPlon
at the cel | ucarrespendst 6p axaapi eslcnesd r@drkn oil richin vitamn E
The 1ipigd m xture may additionally contain oils naturally rich in
non-vi tam n anti oxi dants, such as sesane oil or rice bran oil or
furthernore ftcRaYnCP5respPafehsa skl BeetfeRed PIMSVaPOrasstr i enol s or
gama- ebydanakawhich _exert favourable effects on the control of

bl ood chol esterol.

It may preferably be enriched in calcium.

10
It may be enriched in vitamins, for example E, A, D, C, B,
By;, folate and trace elements, for example iron, magnesium
and zinc.

15 Its lactose content may have been reduced while maintaining
a high level of calcium, for example by micro filtration,
which may be advantageous in certain cases for reducing the
content of certain minerals having an effect on
hypertension, for example sodium.

20
Finally, it may be flavoured, for example by the addition
of flavouring reinforcing the milk taste, such as butter
flavouring and/or fruit, cinnamon, vanilla, chocolate or
coffee flavouring.

25
In this ligquid preseniation, it may have preferably been
sterilized, ultra-pasteurized or pasteurized and be
packaged aseptically or in a highly hygienic manner in a
sterilized package.

30
The wmilk product may alse be in powder form, for example
spray dried.

It may also be a fermented milk or a cheese-like product,
35 particularly of the mozzarella type.



On the basis of their respective conpositions in fatty 20 acids, the
followng mxtures of |ipids are preferred:

6
30-40

preferably 3-35 hybrid sunflower oil,

aci d,
1-30

Li pi d

olive oil or olein fraptions and.their bl ends Synflomer oil, maize
pr%f%&i%!% 20- 25 oi l, agxa oi | hgrgg?- seed oil _or saffl ower

10

15

20

25

30

% by wei ght % by wei ght MI k fat
preferably 40 Canol a oi l 30-40
hyb?id safflower oil rich in oleic

roduct according to t ention may be used as a
raw material in the production of creams, ice cream,
desserts, sauces and in general in the production of any

milk based product.

The invention also concerns a process for preparing a
preceding liquid milk product characterized in that a milk-
based raw material is standardized for milk fats, and that
a lipid of vegetable origin is incoxporated therein,
optionally in the presence of an emulsifier so as to obtain
an emulsion, and that the emulsion is preheated, heat
treated by UHT, homogenized, cooled and aseptically
packaged.

The invention also concerns a process for preparing a
preceding milk product in the form of powder, characterized
in that a milk-based raw material is standardized for milk
fats, and that a lipid of wvegetable origin is incorporated
in it, optionally in the presence of an emulsifier so as to
obtain an emulsion, that the emulsion is preheated and then
concentrated by evaporation, and that the concentrate is
homogenized and then spray dried and optionally an
emulsifier is added such as lecithin to make an instant
product.

The invention also concerns a process for preparing a
preceding fermented milk product, characterized in that a
milk-bagsed raw material is standardized for wmilk fats, that
it is pasteurized, that it is seeded with one or more
thermophilic or mesophilic lactic ferments and that it is
fermented until a pH of less than 5 is obtained, that a
lipid of wvegetable origin is incorporated in the fermented
milk or in the raw material before pasteurization, that it
is optionally heated and that it is packaged in packs.



oil ° Linseed oil, 0-10 bl ackcurrant seed oil Ri ce bran oi

Sesane oil Wheat germ oil The vegetable oils used are generally refined
so that they are stable, while keeping as far as possible at |east part of
t heir unsaponifiables as an anti oxi dant. It may additionally contain

antioxidants that are |iposoluble or are made | i posol ubl e, for exanple a
m xture of ascorbic acid or one of its esters, citric acid, lecithin,

t ocopherol s and ti.onal et a- car ot ene.
7 P A mgT%-baseéyafauid raw material used may be obtained by

standardization, namely by recombining various components
of lactic origin. It may be composed of whole milk,
partially or totally skimmed milk, cream, anhydrous milk

5 fats, butter milk, whey, whey which has been demineralized
to a varying extent, whey derivatives, in particular
lactoge, lactose hydrolysate, whey protein concentrate,
protein fractions of whey, casein, casein fraction and milk
protein hydrolysate, such components being possibly in the

10 form of a powder.

Optionally, it is possible to add non-milk additives,

particularly proteins and carbohydrates, vitamins,

minerals, nucleotides, nucleosides, flavourings, colouring
15 agents, amino acids and stabilizers.

Fats of vegetable origin arxe incorporated by

emulsification, preferably in the presence of lecithin at

approximately 50°C with vigorous agitation, for example in
20 a colloid mill.

Other stages of the process are carried out in a
conventional manner.

25 The following examples illustrate the invention. In these,
the percentages and parts are by weight unless indicated to

the contrary.

Examples 1-7

30
Example 1 »
A whole milk containing 3.95 % of fats and 8.52 % of non-
fat solids and a low fat milk containing 0.05 % fats for
35 9 % of non-fat solids were pasteurized separately by

treating them at 87°C for 12 s.



The 'mi | k product according to the invention may be in the

or of a liqui

preferably approximately 2% fats which

mlk. 5
condensed m |

d mlk substitute and contain 1to4 %of fats and

It may correspond to a non-sweetened or evaporated
k. It may preferably b® enriched in calcium 10

It may be enriched in vitamns, for exanple E, A, D, C, B6, B12,
folate and trace el enments, for exanple iron, nmagnesi um and zinc.

Its | actose
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and/or fruit,

ci'hhanon, col cof

corresponds to a sem - ski nmed

uring. 25

formof milk

15

In this |iquikkouaverhatiQh, whe Fagn haveorpafatiesblin fdds mixturet byi i zed,
ul tra- past eurgzets Qie %%oqgrdiae%mq bgr’:ter heQ@ﬁxggg@cSi geepruincal byaee 1N a

hi ghly hygi enic manner in

10

15

20

25

30

35

.. _sterilized pac
exchanger, the liquid was ultrapasteurized by UHT at 141°C

for 2s. After cooling to 78°C, it was homogenized in two
stages, at 200 baxr, then at 50 bar, and it was cooled to
4°C and packaged in previously sterilized brick packs;
homogenization, cooling and f£illing being carried out
aseptically.

Example 2

The procedure was as in example 1, except that as vegetable
oils, 1.08 kg of canola oil, 0.72 kg of maize oil and

0.36 kg of rice bran oil were incorporated in the mixture
of whole milk, low fat milk and powdered skimmed milk.

Example 3

The procedure was as in example 1, except that as vegetable
oils 1.44 kg of canola cil and 1.08 kg of maize oil were
incorporated in a mixture of 25.1 kg of whole milk,

171.8 kg of low fat milk and 0.496 kg of powdered skimmed
milk.

Example 4

The procedure was as in example 1, except that as vegetable
oils, 1.44 kg of canola oil, 0.72 kg of maize oil and

0.36 kg of rice bran oil were incorporated in a mixture of
25.1 kg of whole milk, 171.8 kg of low fat milk and

0.496 kg of powdered skimmed milk.



30 The m |k product may al so be in powder form for exanple

spray dried. It may also be a fernented mlk or a cheese-like
product, 35 particularly of the nobzzarella type. A mlk
product according to the invention nmay be used as a raw material in

t he production of creans, ice cream lldesserts, sauces and in gener al

I n the production of any m | k based product. 5 The invention al so
concerns a process for preparing a preceding liquid mlk product
characterize@xﬁﬁpiﬁaﬁ a mlk- based raw material is standardized for
mlk fats, and that a Iipid of vegetable origin I s i ncorporated

therein, 10 a 9 % onalh% ﬁ% 2] |f|eg SO ai go obtain
an emul sion, Y Rat™t e ?%Poﬂg é%é%iéﬁ e ® MPPeaitéd by UHT
honngenized,sodaﬁsdaaddaaﬁeptfaalmylk conmwmkagpw 05 ¥5 fatEhendngeft 66n

al so CO@Fern%oﬁ-gﬁgcggiihgrw8£8p££§£@hf&zed separately by treating them
at 87°C for 12 s.

34.69 kg of whole milk and 160.26 kg of low fat milk, were
then mixed, cooled to 15°C, and 1.08 kg of hybrid sunflower

10 oil with a high oleic acid content, 1.08 kg of soya oil and
1 g of vitamin E brought to 50°C were then incorporated in
this mixture by means of a colloid mill.

15
After heating to 80°C in a plate exchanger, the liquid was
sterilized by UHT at 148°C for 5 s. After cooling to 78°C,
it was homogenized in two stages, at 200 bar, then at 50
bar, was cooled to 20°C and packaged in previously

20 sterilized brick packs, homogenization, ccoling and f£illing
being carried out aseptically.

Pagteurized product

25 The liquid was heated to 72°C for 15 s in a plate
' exchanger, was homogenized in two stages at 200 bar, then
at 50 bar, cooled to 4°C and packaged in brick packs.

Example 6
30

The procedure was as in example 1 except that, as wvegetable

oils, 1.08 kg of hybrid sunflower oil with a high oleic

acid content, 0.9 kg of sunflower oil and 0.18 kg of

linseed o0il were incorporated in the mixture of whole milk
35 and standardized low fat milk.



preceding milk product in the formof powder, characterized in that a

m | k-based raw material is standardized for m |k fats, and that a

i pid of vegetable origin is incorporated init, optionally in the
presence of an enulsifier so as to 20 ain an enmul sion, that the .
enul sion is preheated and then concéntrated by evaporation, and that
the concentrate is honogeni zed and then spray dried and optionally an
enul sifier iﬁﬁgﬁggg%éﬁCh as lecithin to make an instant product. 25
The inventio cerns a process for preparing a precedi ng
ferment ed nilk product characterized in that a m | k- based raw
material is &g kifa t, ast.e hat
it is seeded mnt one orehﬁ%gnég 15 ﬁaﬁ%ﬂﬁ' |%§%) %ﬁggaﬁ% %%E%%Q%%gblg

ferments and @iHdt. ik-36 kg of Cﬁé@ﬂn‘én@éhr 172 kg of sledzssoithaads i s
obt ai neds thaf, i kg of Imrachc%raﬁeeg@@aeoﬂ%fb | $hdWGRIRARL 96 iRt he

ferment ed I.n_the raw materi al $fore pasteurlzatlon tha It
i s optlonalIWuﬁgéFﬁﬁcgh&mPﬂgtmﬂgkl§H§a%?%@%ﬂr diw fat milk.
9 A m | k-based I|qU|d raw material used nay be obtained by

standardlzatl mi. ni. ng_yvari ous co | actic
ori gin. @%f%t i\?/ngl"‘ge% FRe percexb:d? Salcf Scﬁtutr(?ttz?ldl y ski med
m Kk, crean] fatydragisiani (9FA) , monounsaturated fatty acids (MUFA) and

10 polyunsaturated fatty acids, and the ratios n-6/n-3 as well

as the atherogenicity index (IA) and the thrombogenicity
index (IT) of the lipid mixtures of the milk products.

The IA and IT values were calculated from the definitions
15 given in Ulbricht, T.V.L and Southgate, D.A.T., The Lancet,
1991, 338: 985.

Example SFA MUFA PUFA n-6/n-3 IA IT
(%) (%) (%)
1 34.1 42.1 23.8 7.72 0.52 0.67
2 34.9 41.6 23.5 8.39 0.54 0.71
3 28,2 44.2 27.6 8.2 0.39 0.52
4 28.8 45.3 25.9 7.39 0.4 0.53
5 35 42.9 22.1 9.88 0.53 0.73
6 34.3 40.5 25.2 7.17 0.51 0.66
7 33.8 41.2 25 6.18 0.52 0.63

»

As a comparison, milk fat has high IA and IT indices, 2.03
20 and 2.07 respectively, according to Ulbricht, T.V.L and
Southgate, D.A.T., the Lancet, 1991, 338: 985.



5 " fats, butter mlk, whey, whey which has been denineralized to a

varyi ng extent, whey derivatives, in particular | act ose, | actose
hydr ol ysate, whey protein concentrate, protein fractions of whey,
casein, casein fraction and mlk pro gin hydr ol ysate, such conponents
bei ng possibly in the 10 formof a powder. Optionally, it is
possible to add non-m | k additives, particularly proteins and

car bohydrates, vitam ns, m ner al Szxﬁibclleegit i des, nucl eosi des,
flavourings, colouring 15 agents, amnoacids and stabilizers.

Fats of vegetable origin are incorporated by enul sification,

preferably i l.ecidhi : _28ppr exi I efL]Cwith
Vi gor ous agi?%%?%ﬁ?éfﬁfggigﬁéﬁg§%%§%§§a %%ghb%Plg?dQn?%anﬁf MSE&%C%%er
stages of thetheokeksphree carmiarsuet midk fats apdvengeenale npbher. 25

The fol | gW ngmexerpéesih | tnstpditionsnwenkkampieknithese, t he
percentages and parts are by weight unless indicated to the contrary.
Exanpl es 1-7 30 Exanmple 1

After standardizing a mixture of whole milk and low fat
milk, it was preheated to 80°C in a plate exchanger and the
mixture of vegetable oils was added to it in-line. After a

10 pasteurizing heat treatment the mixture was concentrated by
evaporation to 50 % dry matter, was homogenized and then
spray dried under moderate conditions.

As an alternative, the vegetable oils were added after
15 concentration.

Example 9

A fermented milk with 1-4 % fats was prepared by using as
20 the fat phase a mixture of milk fats and of a mixture of
vegetable oils in the proportions of examples 1-7.

After standardizing a mixture of whole milk and low fat
milk, a premix of the vegetable oils of examples 1-7 were
25 incorporated in this mixture. The whole was pasteurized in
a plate exchanger, the liquid was cooled to the
fermentation temperature, a thermophilic or mesophilic
lactic ferment was added and incubation was carried out
until a pH of < 5 was obtained.
30
As an alternative, the premix of wvegetable oils was added
after fermentation.

The subsequent operations of filling and sealing pots took
35 place in a conventional manner.



A whole mlk containing 3.95 %of fats and 8.52 % of non-

fat solids

and a low fat mlk containing 0.05 %fats for 35 9 % of non-fat solids
were pasteurized separately by treating themat 87[err]C for 12 s.
10 34. 33 kg of whole m Ik were thengrm xed with 0.509 kg of

powdered skimred mlk (dried at a noderate tenperature) and

162. 93 kg

of lowfat mlk, cooled to 15[ err]C, and then a prem x of 1.26 kg of
canola oil, 0.9 kg of maize oil, 72 gxafpledfrd-@aithin (Topcithin 200 (R))
and 1 g of vitamn E brought to 50[err] C was then incorporated in this
m xture by means of a colloid mll. After heating to 80[err]Cin a
plate exeRang@atr b hediug vas téitepesd eid mmd WHT kat wkdk err] C

for 2s. Aft Ling t h £ 40 .10 t
' 200 bar,  RERPAF SR B SRE% EGAE R eI TARIC AR plckaged

I n previ @aisl y Wtieth Itiheedaltr hakd phekﬁollow1ngrmnmnpﬁmbmunJDn

cool i ng and

filling being carried out aseptically. 15 Exanple 2
Fat %
Milk fat 40
Canola oil 10
Soybean oil 16
Sunflower oil 24
Olive oil 10

89.3 Parts milk containing respectively 30 g/1 (example 10)

and 15 g/1 (example 11) of the preceding fat were mixed

10 with 3.7 parts of skimmed milk powder and the mixture was

preheated to 70° C and pasteurized at 92° C/6 min, and then
after having been cooled to 70° C, the mixure was

homogenized in one stage at 300 bar. After cooling to 43° C

the mixture was inoculated with 2 % of a common yoghurt

15 starter cowprising Streptococcus thermophilus and

Lactobacillus bulgaricus and with 5 % of Lactobacillus

johnsonii (Lal, CNCM I-1227). After conditioning in pots,

fermentation was carried out at 38° C up to pH 4.6 and the

pots were then cooled to 6°C.
20

Examples 12-13

The same fat mixture as in examples 10-11 was used for

manufacturing fermented full fat and medium fat Mozzarella-

25 like products.

In so doing 94.2 parts skimmed were mixed with 3 parts of

the fat mixture {(example 12}, respectively 96.6 parts

skimmed milk were mixed with 1.5 part of the fat mixture

30 (example 13) and the mixture was preheated at 70° C,
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The procedure was as in exanple 1, except that as vegetable oi |l s,

1.08 kg of canola oil, 0.72 kg of maize oil and 0.36 kg of rice bran
oil were incorporated in the m xture 20 of whole mlk, lowfat ml|k and
powder ed ski mred m | K. Exanpl e 3 The procedure was as in
exanple 1, except that as vegetable 25 18i1s 1.44 kg of canola oil and
1.08 kg of nmaize oiI mere incorporated in a mxture of 25.1 kg of
whol e m | k,

k of low fat. m | k and_0.496 k 0 red ski nmed
S M50 Eemmereiaca St %o Sik B dam coRisda £ 4 g RGP et
that as veget abter the moktere lwas! ﬂa;uﬁurd&l&d] atorke @/1I8 kg of wasze oil

0%, g of ContriiThRh 5 Bl M AP R bR e of 30

powder ed ski nfedeptbkoccus thermophilus, coagulated with rennet, the
5 curd was cut and drained in conditions of dry matter and
temperature which allowed to reach the spinning point, the
mass was stretched, formed into morsels, the morsels were
hardened by immersion in cold water and conditioned with a
liquid of composition near to that of whey into water-tight
10 flexible pouches.



Exampl e 5 ol e n1|k ontaining 3.92 %fats and 8.58 % non-fat
sol i ds andalo ‘Mﬂﬁ‘\ “ImngOOS %fats and 9 %of 5 non- f at
solids were past %@‘m y by treating them at 87[err]C for
12 s. Lof "whdl e mi |k and 160. 26 kg of low fat mlk, were
t hen m xed, cooled to 15[err]C, and 1.08 k§ of hybrid sunflower 10 oi

with a high oleic acid content, 1.08 kg of soya oil and 1 g of
vitamn E brou ht to 50[err]C were then incorporated in this mxture
by means of aCe®iP8id nmill. Sterilized product: 15 After
heating to 80[err]C in a plate exchanger, the liquid was sterilized

by UHT at 148C for.5. s, . er. cool i t.q,78[ er,r] C, . Lt was |

honogeni zed i ‘t\/\él@fﬁb%%ﬂ& bﬁ%’@rﬁﬁ%g “F‘ﬁrécnP%Pdg%t contapning @ MERoiEs to
20[err] C and péckapedsi of pLet 0risdy v2getabdkenicigiad bhhzkcp@ﬁkﬁed in
homgen: gat i Obna£O0L! DhANthl 1A in wpiBE BCRLLLET,OHE, SSERLAEAI Y.

Past euri Zed pro qU| err iS sina

pl at e ekchghyeerides ¢Qmmxkﬂﬂzéﬁ’Mﬁlshﬁfs;ages at 200 bar, then

at 50 bar, coghegdot @044 esf] Ladndhfarkaged HRiRL 6k B?E&éminantly lactic
origin,

35 to 60 % of monounsaturated fatty acids and.
10 15 to 30 % of polyunsaturated fatty acids of the n-3 and
n-6 families and
in that the weight ratio of fatty acids of the n-6 family
to those of the n-3 family is 5:1 to 10:1.

15 2. Milk product according to claim 1, characterized in that
its lipid part contains by weight,

30 to 40 % of milk fats,
20 30 to 40 % of an oil selected from rapeseed oil, canola
0il, olive oil, hybrid sunflower and safflower oils with a

high oleic acid content and vegetable oil oleins,

20 to 30 % of an oil selected from sunflower oil, maize
25 0il, soya oil, grapeseed o©il and safflower oil,

0 to 10 % of an oil selected from rice bran oil, linseed
0il, wheat germ oil or sesame oil.

30
3. Milk product according to claim 1; characterized in
that it contains alpha-tocopherol as an antioxidant.
4, Milk product according to claim 1, characterized in
35 that it is enriched in calcium.
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Example 6 30 as in exanple 1 except that, as

‘veget abl e ybrld sunflower oil with a high oleic
acid content, ﬂﬂuﬂf H oi | and 0.18 kg of linseed oil were

I ncor por at ed |n t hex |l e n1|§735 and standardi zed | ow fat
m | K. 12 Exanple 7
The procedure was as in exanple 1 except that, as vegetable oils, 1.26

kg of canol a 0|I mai ze.0il ,and.5 0.1 bla kcurrant
secd of | ver 8.1 nAREoPEPRISt AeTEhs B HIAD dp FRGFACHEFRZE
st andar di zedthaw fiat im Ekriched in RhiedmildsgwiEng At,abl,eCgi Bgs Bllae pelLeeat ages

of saturatedapa ¢rbaL! X1 86LAS. ( Fifloa MENOUNSALUAL R LALLYACLAS LMER and

10 polyunsa ura acrds e ratios i
t he atherogenicity index (IA) and the thronmbogenicity index (IT) of

the lipigd m gturgg;Rf pbBEuRE| Kc5R8UWS o claim 1, characterized in
that it is flavoured.

7. Milk product according to one of claims 1 to §,
characterized in that it is in the form of a milk or liquid

10 milk substitute cbntaining 1 to 4 % of fats and in
particular approximately 2 % of fats.

8. Milk product according to claim 7, characterized in
that it is pasteurized, ultra-pasteurized or sterilized,
15 and packaged aseptically or in a highly hygienic manner.

9. Milk product according to one of claims 1 to 6,
characterized in that it is in powder form.

20 10. Milk product according to one of claims 1 to 6,
characterized in that it is a fermented milk or a cheese-
like product.

11. Process for preparing a milk product according to

25 claim 7, characterized in that a milk-based raw material is
standardized for'milk fats, that a lipid of wvegetable
origin is incorporated therein, optionally in the presence
of an emulsifier so as to obtain an emulsion, and that the
emulsion is preheated, heat treated by UHT, homogenized,

30 cooled and packaged aseptically.
12. Process for preparing a milk product in powder form
according to claim 9, characterized in that a milk-based
raw material is standardized for milk fats, that a lipid of

35 vegetable origin is incorporated therein, optionally in the
presence of an emulgifier so as to obtain an emulsion, that



The 1A and I T val ted fromthe definitions 15 given in
Ubricht, T.V.L znmiﬁm A. T., The Lancet, 1991, 338: 985.
Exanpl e SFA n- 6/ n-3 | A | T

(9% % (99 34. 31_ 42. 1 23.8 7.72
0.52  0.67 34.9 £ 6 23.5 8. 39 0.54
0.71 28. 2 44, 2 27.6 8.2 0. 39 0.52
35 49 91% is %?‘?ﬁeategzgﬁg the grg.ggslorb %%oncent%a%gd by 32_ 3
40.5 25. 2vaporatipgn andothat the) ®Bicentrate im then homggeBized4]. 2
|2i and | T6| ﬁ(%l ((:ieg h@n5%§ra60d§§ed N Ot7hﬁ51%e%%g{ 0 55}’ %%%9: %H%%%?: gﬂt
T.V.L and  t© 9838t RgaiBstepn HTOd\i‘CFFe Lancet, 1991, 338 985.
5
13. Process for preparing a milk product according to
claim 10, characterized in that a milk-based raw material
is standardized for milk fats, that it is pasteurized, that
it is seeded with one or more thermophilic or mesgophilic
10 lactic ferments and that it is fermented until a pH of less
than 5 is obtained, that a lipid of vegetable origin is
incorporated in the fermented milk or in the raw material
before pasteurization, that it is optionally heated and
that it is packaged in packages.
15

14. Use of a milk product according to one of claims 1 to
10 as a raw material in the production of a milk-based
food, in particular a cream, an ice cream, a dessert, a
sauce, a yoghurt-type product or a cheese-like product,

20 particularly a Mozzarella-like product.



13 ° Exanpl e 8 M| k powders were
‘prepared with 10-30 % fats by using as the fat phase a mxture of mlk
fats and vegetable oil 5 m xtures in the proportions of exanples 1-7.
After standardizing a m xture of whole mlk and | ow fat mlk, it was
preheated to 80[err]Cin a plate exchangées® and t he m xture of
vegetable oils was added to it in-line. After a 10 past euri zi ng heat
treatment the m xture was concentrated by evaporation to 50 %dry
matter, was R&FSFa&Stzed and then spray dried under noderate
conditions As an alternative, the vegetable oils mere added after
15 concentration
f er nent ed mIQ%QEQQ+QPliy%PPAFECﬁﬁsmb}%d%F%QF?B/QEHWR}QQ;Q?? llpﬂﬁepﬁéF phase
a mxture of dengeifsdlss aafdxelira BEXALLE Pits and degetlilerteid $o Ast ke
proportléww & exagpggﬁeahlllbrlum between all the lipid families able

to provide essential fatty acids in physiologically optimum

proportions and to regulate the metabolism of fatty acids.

This product which has low atherogenicity and
10 thrombogenicity indices is particularly suitable for the
prevention of cardiovascular risks.
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Afferastandardizing a nixture of whole milk and |ow fat ﬁEﬁiﬂ@f%E@H'SH%ET
;prEgm x of the vegetable oils of exanples 1-7 were 25 I ncor gorated 1 n
this m'xture. The whole was pasteurized in a plate exc aﬁn r Ehgg
i quid was cooled to the fermentation tenperature, a ther Q%H#?lc or
- mesophilic | actic ferment was adeéted and i ncubation was ~f--ed-out
until a pHof <5 was obtlietetica®ly balahSedmelk Preadioee, it he preni x_of
veget abl e oils was added after fermentation. Tre-subsSequent
operations of filling and sealing pots took 35 pl ace in a conventi onal
manner . The invention concerns a dietetically balanced milk product

I - [l f .and di i f d. |l ed, mJd k
or opnr od v SaPsatng, & mia " de Tubihe' SECPRTEe MR BHLRR e Tar had
the fol$ow egagids tamigin.

Lipids, apart from their function as a source of energy,
have various roles in nutrition as a source of essential
fatty acids: '

10
- as compounds indispensable to the cellular structure and
to membranous functions,

-~ as precursors for eicosanoid metabolites which take part
15 in many physiological systems such as the cardiovascular
system,

.- as regulators for blood lipids.

20 The physiological response to the consumption of food
lipids depends on the composition of these lipids in fatty
acids. Fatty'acids are classified in ﬁ%rious families,
n-9, n-6 and n-3, according to their structure, namely
according to the presence and position of the double bonds

25" in the carbon chain. Each family has its own specific
activity, but interactions exist Petween the various
families during metabolism. In the case of the control of

-blood lipids, several criteria should be taken into
account:

10
~ the input of saturated fatty acids in food should be
limited by reason of their influence on the increase in
cholesterol and total lipids and on the increase in the
cholesterol of the low density lipoproteins (LDL)

.5 considered as one of the risk factors for cardiovascular
diseases.

- monounsaturated and polyunsaturated fatty acids exert a




Fat - % M Ik fat 40 Canol a.

oi ¥ | 10 Soybean oi | [REDOWENT SHEET

sunf | ovier oil 24 rich in oleic acid dive oi
10 © 89.3 Parts m |k containing respectllgly 30 g/l (exapp}e 10) % 55 gl
“(exanple 11) of the preceding fat were mXed with 3.7 paltp §M m Ik
powder and the m xture was preheated to 70[err] C and pasteurlzed at _
92[err] C6 g%nt an then after having been cooled to 70{err] C, the m xuie
was hormogeni 288 “FRA%6ne st age at 300 bar, After cooling tb-43ferr]Cthe

mi xt ure was i nocul at cAIBFERICALELY BALANCER MILELRRODUCL o ¢ or conpr|5|ng

St rept ococcu 1.CMS d of

Lact obaci | | u?ljgg %ggﬁ:ﬂp.% aﬁfggﬁ@'ﬁq?g%%éd{%%jérfg%ﬁ %ﬁ% r]igb:iﬁ go{%,

f er ment at i oncaapréaesi adndpytune SB[k ump ang oHls @eén@tedeSpoas Yere
then cogl ed [@s8hGEr LG pqui} m between all the4d b?%a%z ids agfé sane

fat m xture as in exanp 6bﬁjiuvwis use manuf a?lun ng er rrente [ 1
fat and medi & papvwégzarséﬁnalah&%tw cﬁﬁ}éf’tss 'in Hhaf%@l@@ﬁgléx Qpbaml@

ski med were mseét%ha dnlatbSr&duldte fitle MetldHA iaXdMlEaLED) acids.
respectively 96 6 parts

This product which has low atherogenicity and
10 thrombogenicity indices is particularly suitable for the
prevention of cardiovascular risks.



skimmed nmilk were mixed with 1.5 part of the fat mixture !peem
hormogeni zed at 50 bar and then cooled to 4[err] C. The day REPL&GEMENTT&HEET

gm xture was pasteurized at 74[err] C 15 s, it was i nocul apted w th
common Mbzzarella starters based on Streptococcus ther 3hDgP%EP 99
coagul ated wth rennet, the 5 curd waszcut and drained ipn gon ition% gf
dry matter and tenperature which allowed to reach the [spmmrng—petat-J
the mass was stretched, formed into norsels, the norsdls vere

hardened by fap@isalTe | &f £l IRUSToN GO Wionet Wity 8he [T QU OF
conposition near to that gf whey into water-tight 10 f I exi bl e pouches.

16 d ai ng cholesterol of the LDLs. -

For polyunsaturated fatty acids, the following criteria
should however be taken into account:

- Polyunsaturated fatty acids should not be consumed in too
great a quantity so as not to induce equally a reduction in

¥t the cholesterol of the beneficial high density lipoproteins
(HDL), and so as not to increase the risks asgsociated with
the peroxidation of these fatty acids at the cellular
level.

- Améng the polyunsaturated fatty acids, the specific
effects should be distinguished of the fatty acids of the
n-3 family, for example alpha-linolenic acid (ALA) or its
derivatives, eicosapentaencic acid {(EPA) and
docosahexaenoic acid (DHA), which exert a favourable effect
on the blood triglycerides and reduce the risks of platelet
aggregation and hence of thrombosis.

€

- In conjunction with the input of polyunsaturated fatty
acids through food, account should be taken of competitions
between fatty acids of the n-6 family and those of the n-3
family during metabolism by desaturases which determine the
formation of fatty acids with C,,, precursors of
biologically active eicosanocids.

- Among the polyunsaturated fatty acids, physiological
activities may differ according to the carbon chain length
or the degree of unsaturation. Reference may be made for
example to gamma-linolenic acid (GLA) with a degree of
unsaturation of 3, which has a more pronounced activity on
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1. Dietetically balanced m |k product containing a m xture of
| actic or vegetable origin, characterized in that it contains I|p|d§ éé&) “

swhich the fatty acids of the triglycerides conprise, by weight ] ﬁ%

of saturated fatty acids of predomnantly lactic rigin, e
to 60 % of nmonounsaturated fatty acids angl 15 to 30 % of ponLnsaturated

;‘

!

fatty acids of the n-3 and n-6 famlies and in that.the
weight ratio of fatty acids of the n-6 famly to those of the n-3 famly is

5:1 10 10: 1 tpe Zeoldidy Q%P%ocﬁ%‘:ﬁf %é“gcﬁa% ¢ 'Qt%’er“%%gn%%‘ic%r b%eghb” t hat

its lipid part contalns 0to 40 oof ml to 40 %
of an oil sete®tfmEkHm r sﬁa@@? 0ig trendir @anmpélﬁ FOToEPA

sunf | ower angh seid lpvergotisswth a hlgh oleic acid content and vegetabl e
oi |l ol eins, 1 to 30 %of an oil selected fromsunflower oil, maize oil,
soya oil, grapeseed oil and safflower oil, 0 to 10 % of an oil selected

fromrice bramrigd |fodd nsgRet Qif thd o1 ALIIARIYated Fas@Peasils must be
accompanied with a sufficient input of antioxidant elements
as, for example, tocopherols to prevent oxidative
modifications of the LDLs which contribute to the
N development of atherosclerosis.

According to FR-A-2667483, a substitute is known for dairy
cream aimed at patients at risk from cardiovascular
digease, in which milk fats are replaced by a mixture of
maize oil and coconut oil.

In GB-A-2273234, a liquid or powdered milk is described,
designed to prevent cardiovascular risks, in which milk
fats are replaced by a vegetable fat containing
substantially monounsaturated fatty acids.

The object of the invention is to provide a milk product
containing a lipid mixture based on a combination of milk
fats and vegetable oils formulated so as to obtain an
optimum balance of active substances in order to prevent
unbalanced metabolic charges and in particular
cardiovascular risks, and the organcleptic properties of
which are close to those of milk.

The milk product according to the invention is

characterized in that it contains lipids in which the fatty

acids of the triglycerides comprise, by weight,

20 to 40 % of saturated fatty acids of predominantly lactic
origin,

35 to 60 % of monounsaturated fatty acids and

15 to 30 % of polyunsaturated fatty acids of the n-3 and
n-6 families and
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3. M1k ﬁroduct according to claim1, characterized in that ltuﬁunLarPS

al pha-tocopherol as an anti oxi dant. 4. M Ik product accordimn

scharacterized in that it is enriched in calcium
product according to claim1, characterized in that it ] sjeprd @ dab
vitamns, E, A D, C Blerr], Blerr], folgate and trace Ieﬁgrﬁé’r@dh

particular iron, nmagnesium and zinc. 5 6. Mk product aeee+d+ng~xcpmi

Glaim1l1, characterized in that it is flavoured. . MIk product
according to one of clains 1 to 6, characterized in that"TTU s tte
formof a mlk or liquid 10 m | k substitute containing 1 to 4 %of fats
and in Bdpddcul ar approximately ® By ofeights. % by weight
Milk fat 30-40 preferably 40
Canola oil, 30-40 preferably 3-35
hybrid sunflower oil,
hybrid safflower oil
N rich in oleic acid,
olive oil or olein
fractions and
their blends
Sunflower oil, maize 1-30 preferably 20-25
oil, soya oil, grape-
seed o0il or safflower
oil
Linseed oil, 0-10
blackcurrant seed oil
7

Rice bran oil

Sesame oil

Wheat germ oil

The vegetable o0ils used are generally refined so that they
are stable, while keeping as far as possible at least part
of their unsaponifiables as an antioxidant.

It may additionally contain antioxidants that are
liposcluble or are made liposoluble, for example a mixture
of ascorbic acid or one of its estexrs, citric acid,
lecithin, tocopherols and optionally beta-carotene.



8. MIk product according to claim7, characterized in t hat—rt-1

pasteuri zed, uttra-pasteurized or sterilized, 15 and packag Ekhﬁﬁﬁﬁ%ﬁkSHEET
:0r in a highly hygienic manner. 9. MIk product accordlihg to one of
claims 1 to 6, characterized in that it is in powder fotm g RGEp 1697
10. M1k product according to one of claigms 1 to 6, ch racterlzed I n
that it is a fernmented mlk or a cheese- | i ke product. 4~
Process for preparing a m |k product according to 25 cl ai mi7,

characterized in that a m|k- basedﬂfgﬁﬁﬁﬁg&dﬂlls stanaardr Zzed tor
mlk fats, that a |lipid of vegetable origin is incorporated therein,
optionally in the presence of an enul-sifier so as to obtain an

enul si on, angyipagat Neng medz.@d?‘&é& %fn?erpiéﬁ‘%@%eﬂ%@t mE.'iﬁ@t %@r@y UHT,

honngenlzed 30 coal ed and packaged asepti cal | rocess for
preparing a PFEREBPOMRICE oot ighed in PrQRkﬁﬁﬂﬁ Qgcﬁéréﬁa?ﬁﬂ9ln

characterizeghidhttié fatlhdd bas€dEollowinpWdyitdlon:s standardized for
mlk fats, that a lipid of 35 vegetabl e origin is incorporated therein,

optlonally ln.the presence of an emulsifier so as to obtain an
enul si on, theat %
Milk fat 40
Y Canola oil 10
Soybean oil 16
Hybrid sunflower oil 24
rich in oleic acid
Olive oil 10

89.3 Parts milk containing respectively 30 g/l (example 10)
and 15 g/1 (example 11) of the preceding fat were mixed
with 3.7 parts of skimmed milk powder and the mixture was
preheated to 70° C and pasteurized at 92° C/6 min, and then
after having been cooled to 70° C, the mixure was
homogenized in one stage at 300 bar. After cooling to 43° C
the mixture was inoculated with 2 % of a common yoghurt
starter comprising Streptococcus thermophilus and
Lactobacillus bulgaricus and with 5 % of Lactobacillus
johnsonii(Lal, CNCM I-1227). After conditioning in pots,
fermentation was carried out at 38° C up to pK 4.6 and the
pots were then cooled to 6°C.

«

Examples 12-13

The same fat mixture as in examples 10-11 was used for
manufacturing fermented full fat and medium fat Mozzarella-
like products. '

In so doing 94.2 parts skimmed were mixed with 3 parts of
the fat mixture (example 12), respectively 96.6 parts
skimmed milk were mixed with 1.5 part of the fat mixture
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i ncorporated in the fermented mTKOrTrthe
that it is optlonally heat ed and

that it is ggckq&ggtggld%%i@agﬁganﬁéd miékaééod&EE 95n@afﬂ+ﬁ?rﬁcﬁgﬁgure

according to one of
producti on &f digide
a dessert,
20 t | gr |
particu arf&cerﬁ?

20 to 40 % of

35 to 60 % of
15 to 30 % of

| ai s
pfsd@ctic oxf ysgetphlpaprigifarchoxaeienizedii®e cream

&hat it w&@m% m@ﬁu@t ihynﬁl%osuétfatcft £OEES o F | e Product

zar el
es comprlse,

araw nmateri a

ro c
3 wegg t,

saturated fatty acids of predominantly lactic
origin, -

monounsaturated fatty acids and
polyunsaturated fatty acids of the n-3 and

n-6 families and
in that the weight ratio of fatty acids of the n-6 family
to those of the n-3 family is 5:1 to 10:1.

2. Milk product according to claim 1, characterized in that
its lipid part contains by weight,

30 to 40 % of milk fats,
30 to 40 % of an oil selected from rapeseed oil, canola
oil, olive o0il, hybrid sunflower and safflower oils with a

high oleic¢ acid content and vegetable oil oleins,

1 to 30 % of an oil selected from sunflower oil, maize oil,
soya oil, grapeseed oil and safflower oil,

0 to 10 % of an oil selected from rice bran oil, linseed
0il, wheat germ oil or sesame oil.
3. Milk product according to claim 1, characterized in

that it contains alpha-tocopherol as an antioxidant.

4. Milk product according to claim 1, characterized in
that it is enriched in calcium.



