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METHOD FOR REDUCING THE SATURATED FATTY ACID CONTENT OF MILK

FAT, PRODUCTS OBTAINED AND APPLICATIONS THEREOF.

Field of the invention

[0001] The present 1nventi

H

on 1s related to a method for

ﬁ

reducing saturated fatty acid content of a milk fat from

ruminant, preferably cattle milk

fat, to this ruminant milk fat,

fat, more preferably cow milk

preferably cattle or cow milk

fat, which 1includes a reduced saturated fatty acid content,

H

preferably obtained by the method of the 1nvention as well as

to food compositions derived from this ruminant preferably

cattle or cow milk fat and to their applications.

Technological background at the base of the invention.

[0002] Like all food fats,

ﬁ

milk fat mainly consists of

H

triglycerides (98%), which are triesters of fatty acids and

glycerol. Milk fat 1s characterized by a large variety of

fatty acids (at least ten main dai

H

F

‘erent fatty acids) and by a

H

H

large variety of triglvycerides which are combinations of these

fatty acids.
[0003] Fatty acids with a

which are essentially saturated,

H

of 12-18 carbons which are

i

short chain of 4-10 carbons

fatty acids with a long chain

malnly saturated and mono-

unsaturated, and poly-unsaturated fatty acids with a 1long

chain, which are present 1n an

H

amount of only about 3%, may

notably be mentioned; the unsaturated fatty acids are mainly
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1n a « c1s » configuration, but there are some 1n a « trans »

configuration.

[0004] These fatty acids mainly have an even number of

carbon atoms, but there also exists a small proportion of

F

fatty acids with an odd number o carbon atoms (especially

with 15 and 17 carbon atoms).
[0005] Furthermore, triglycerides are elther

triglycerides with a short chain (Cs34-C4y) containing a short

chain fatty acid, or triglycerides with a long chain (C4z44—-Csg)

H

only containing long chailn fatty acids. All chese

triglycerides are either trisaturated, 1.e. they only contailn

saturated fatty acids, or unsaturated, 1.e. they contain one

or more unsaturated fatty acids.

[0006] Milk fat and food products which are rich 1n milk

-

fat (such as butter, c¢ream, cheeses..) suffer from a bad

nutritional 1mage, because the high saturated fatty acids and

H

the cholesterol contents of this fat discourage theilr use.

H

[0007] The fatty acid composition of a dairy fat 1s

shown 1n Table 1.

[0008] Upon reading this Table 1, 1t 1s observed that

H

the cow milk fatty acid fat contains 65.5%3 o0of saturated fatty

H

acids, 31% of mono-unsaturated (« ci1is » and « trans ») and

about 3.5% o0of poly-unsaturated (« ci1s » and « trans ») fatty

aclds, these levels being expressed 1n weight percent over the

~—

sum of all the fatty acids reduced to 1003, a sum also called

total fatty acids.

[0009] Further, this fatty acid composition varies

ﬁ

depending on the seasons and on the feeding of milk cows; 1n

H H
h—

spring and summer, milk fat 1s less saturated, because of feed

H

essentially consisting of fresh grass providing a significant

ﬁ

amount of unsaturated fatty acids, whereas 1n winter, the feed

of the cattle (preserved fodder) causes a modification 1in the
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dairy fat composition which 1s enriched with saturated fatty

acilds.

Table °
Winter milk [Summer milk
PR Averse
Fatty acids (weight %) | | |
¢c7 ] o8 | 06 | 07
c83y ] 03 | 08 | 06

Sum of saturated fafty acids
Sum of mono-unsaturated (cis+trans) fatty acids

Sum of polyunsaturated (cisttrans) fatty acids

[0010] As the milk material 1s animal fat, 1t contains
cholesterol (280 mg for 100 g) . However, nutritional
recommendations recommend that cholesterol food 1ntake be
limited to a maximum of 300 mg per day. Conseqgquently,

1mproving the nutritional 1mage of milk

1ts cholesterol content and 1ts saturated

State of the art.

H

[0011] Presently, extraction of

cholesterol

fat 1nvolves reducing

fatty acid content.

from milk

fat 1s achieved 1ndustrially by physical methods such as
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H

a cyclodextrin or by steam

stripping. With these methods, a minimum of 753 o0f the
1nitially present cholesterol may be extracted.

[0012] Also, methods for reducing the saturated fatty
acid content of dairy fat exist but give clearly 1nsufficient
results.

[0013] Indeed, these are breeding practices reqgqulring
specific feeding of dairy animals (cows). Indeed, 1t 1s
possible to change the feed of dairy animals (cows) Dby
providing them with fodder enriched with poly-unsaturated
fatty acids (for example, feed based on linseed o01l, soybean
o1l).

[0014] The effects of this feed are especially
remarkable 1n winter where a comparison 1s observed with a
winter ration based on hay or silages. However, these effects

are very limited during the other

seasons where the animal

(cattle) feed on grass (because fresh grass 1s rich 1n poly-
unsaturated fatty acids of the omega-3 type). 0Oi1ls provided 1in
the feed 1ntended for animals (cattle) undergo significant
biohyvdrogenation 1in the rumen of the cow, which causes a
significant 1ncrease 1n the 1level of unsaturated fatty acids
1n a « trans » type conformation 1n (cattle) milk fat, which

1S not necessarily desirable given the reserved position of

nutrition scientists on the qgqualities

This ef

acilds.

the obtained saturated fatty acids.
[0015]

the

—

A protection of

practice recommended by Rumentek

obtained by the protective shell which consists of

H

non-degraded by the microorganisms of

results announced by these practices of

the dairy cow,

H

Ol

K

fect partly reduces the advantage of

feed allows biohydrogenation to be limited.

(Australia).

the rumen.

F

TCrans »

changing the

H

type fatty

g

reducing

the unsaturated o1l provided 1in

This 1s the

This effect 1s

F

substances

With the best

—

feed of

1t 1s possible to obtain a relative reduction
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1n the saturated fatty acid 1level from 20 to 253, the

saturated fatty acid level passing from 70.5 to 54.43 (a 1lo06.1%

reduction 1n absolute wvalue).

H

(Popp1tt, S.D. et al. 2002. Lipid-lowering effects of a

modified butter-fat: a controlled 1ntervention trial 1in
healthy men, European Journal of Clinical Nutrition, 56,
0d-71) .

[0016] However, in addition to the reduction 1in

saturated fatty acids of the (cattle) fat, this method

requlires an o1ll-enriched feed 1ntended for animals (cattle),

which causes breeding and selective collection constraints

H

which will 1ncrease the cost of the obtained dairy product.

—

Further, this change 1n the feed of dairy animals (cattle such

H

as cows) causes a lowering of the fat content 1n their milk,

H

or even of the protein level.

(Paccard P., Chenais F., Brunschwig P. July 2000. Maltrise de

la matiere grasse du lait par 1’'alimentation des vaches

laitieres, Etude Dbibliographigque et simulations technico-

eéconomiques, Collection résultats, Onilait (2 rue Saint

Charles, 75740 Paris Cedex 15) and Institut de 1’Elevage (149
rue de Bercy, 75595 Paris Cedex 12), Compte rendu 0300631012.

[0017] Another possibility for reducing saturated fatty

H

acid content 1n milk fat consists o0of achieving multi-step

H

fractionation of milk fat Dby crystallization. Multi-step

’

fractionation of fats by c¢crystallization 1s applied to

so—-called hardstock fats (plastic at room temperature) 1like

palm o1l or milk fat. With this technigque, 1t 1s possible to

obtain harder and softer (or even 1liquid) fractions better

H

sultable for some applications (for example hard butters for

pastry-making, soft and spreadable butters for the consumer,

etc..) .

[0018] This technology 1S based on partial

H

crystallization o© triglycerides with a high melting point
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caused by controlled slow cooling under mild stirring and then

on theilr separation from the remaining o1l by a filtration or

centrifugation operation. The solid phase formed Dby the

crystals 1s called stearin and the remaining o011 or 1liquid
phase 1s called olein. The operation may be repeated 1in
multiple ways on oleins obtained by new cooling at a lower

temperature.

[0019] Starting from a solid fat, an olein fraction may

thus be obtained with a very low melting point (up to 5°C).

These successive operations performed on the olein obtalined 1n

the previous steps are called multi-step fractionations. 1In

this process, the high melting point triglycerides crystallize

first; at lower temperatures, they are followed by medium

melting point triglycerides. As these triglycerides especially

consist of saturated fatty acids, reduction of their
concentration 1n residual ligquid phases (the oleins)
consequently causes a reduction 1n the content of these

ﬁ

saturated fatty acids. Table 2 below shows the vield of oleins

F

obtained by the multi-step fractionation of milk fat as well

i

as their reduced content of saturated fatty acids.
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[0020] Table 2 shows that reduction 1n saturated

fatty acids 1s limited to about 13% 1n absolute wvalue (20% 1n

H

relative value) for oleic fractions with the lowest melting

point (5°C). However, by fractionated crystallization, this

H F

reduction cannot be 1mproved because o0of the setting of milk

fat at temperatures below 4 or 5°C.

[0021] A third method for reducing saturated fatty acid

H

content of milk fat consists 1n fractionating milk fat by

short path distillation (also called molecular distillation).

Distillation 1s a standard method for <fractionating ligquids

f— fr— | A~

consisting of a mixture of compounds having  di:

ferent

evaporation temperatures. A fraction designated as

~—

« distillate » consists of the compounds which have wvaporized

and which are recovered after condensation. A fraction termed

H

« residual » forms the remainder of the mixture which has not

been vaporized. Molecular distillation (short-path

distillation) 1s a vacuum distillation method characterized by
a reduced distance between the evaporator and the condenser.
With  this small distance, 1t 1s possible to achieve

H

separations of compounds with close evaporation properties,

H

whence the French term of molecular distillation (short path

distillation) which recalls the high selectivity of this

separation technique.

H

[0022] Application of short path (molecular)

—

distillation to fractionation of milk fat was studied by

Campos R. J. et al (2003, Journal of Dairy Science, 86, 735-
145, - Arul, J.et al), (1988, J. Am. 01l Chem. Soc. ©6b, 1o64d42-

lod4o). The studies of these authors show that since the

separation principle 1s based on molecular weight, the short

chain triglycerides are the ones which distill first; as the

latter are more saturated, the distillates are slightly

enriched with saturated fatty acids unlike the residues. It

H

appears that the reduction of saturated fatty acids 1n the
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H

for the highest

o\

distillation temperatures.

[0023]

distillation tests
200-260°C,

composition O:

The

vacuulnl OL

inventors conducted short path (molecular)

H

- the «

on a summer (cow) milk fat (temperature

0.

001 mbar). The result of the fatty acid

residual » fractions 1s given 1n Table 3

H

which shows the vield and fatty acid composition of the (cow)

milk
path

fat and

i

OL

(molecular)

the

K

residual » fractions obtained by short

distillation.

Table 3
] start | 210°C | 230°C | 250°C | 260°C
Yield of residual fraction | | 8% | 70% | 46% | 32%
Fatty acids (weight %) (| ¢ ~ }
c ]l 25 | 21 | 16 | 08 [ 04
csgy ] o8 | o8 | 09 | 10 [ 10
51,1
fatty acids
fatty acids

[0024]

12%

at 260°C.

The reduction 1n saturated fatty acids attains

At this temperature, the « residual » Ifraction

H

represents about one third of the 1nitial (cow) milk fat and

1s depleted 1n saturated fatty acids and especially 1in short
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chain saturated fatty acids. The residual saturated fatty

acid level 1s however still above 50%.

[0025]

below provide reduction of the saturated fatty acid level of

H

dairy fat of

H

reduction of 10-15%

are however still 1nsu:

Therefore,

the technigques and methods described

H H

the order of ©65% to about 50-55%, 1.e. a

H

-:‘_i

1n absolute wvalue. These reduction levels

cilent to meet the present nutritional

H H

requlirements which require a maximum of 30-40% of saturated

fatty acids 1n the

by these methods still

than 50%) .
[0026]

F

Some milk

finished product. (Cow) milk fat obtained

remalns 1n majorlity saturated (more

ats from other species than ruminants

may have a low saturated fatty acids content, even close to

the nutritional

requirements. For 1nstance, Osthoff & al.,

Comparative Biochemistry and Physiology, Part B, Bilochemistry

and Molecular

Biology Elsevier Oxford GB Volume 147 n° 2,

H

April 2007, discloses the composition of Serval (Felis serval)

milk during mid-lactation. The authors have observed that

such milk fatty acid o:

- thilis animal presents a content of

H

saturated fatty acid of 31.3% 1n weight compared to the total

a totally dif

ruminant milk

fatty acids composition 1s also completely di

fat ones,

fatty acid present 1n milk fat. However this milk from cat has

‘erent content 1n protein, lactose and fat. Its

H

"erent from the

for 1nstance Serval milk 1s wvery rich

1n poly-unsaturated omega 6 fatty acids and the ratio omega

6/omega 3 1is higher than 10, which i1s not ideal in a health or

i

nutrition point of view.

Aims of the invention

[0027]

H

for reducing

H

preferably of

The present

invention aims to obtaln a new method

F
p—

the saturated fatty acid content of fat,

milk fat,

ruminant, more preferably

especlally milk fat obtained from

from cattle or from cow.
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H
p—

PCT/EP2008/064444

Another aspect of the present 1nvention 1s

related to ruminant milk

fat, preferably a

cattle milk fat or

cow milk fat, which presents a reduced saturated fatty acid

content and to the method

[0029]

this ruminant milk fat, pre:

milk

Preferably,

for obtaining 1t.

the present 1nvention 1s related to

‘erably a cattle milk fat or a cow

fat, having a reduction 1n 1ts saturated fatty acid

content as well as an 1ncrease 1n 1ts mono-unsaturated fatty

increase 1n omega-6 (linoleic acid

cis-cis), CLA (conjugated Cl8:2 cis-

omega-23 (C18:3 Cl1lS—-C1lS—-C18 alpha

acids and preferably an
Cl8:Z2

and

polyunsaturated

kept constant,

state

[0030]

i

of the art.

fatty acids, with a ratio

H

cranslinoleic acid)

linolenic acid)

H

of omega 6/omega 3

and which do not have the drawbacks of the

A particular aim of the present i1nvention 1s to

provide such ruminant milk fat, preferably

milk

and which provide in a

- a maximum level of

—

food composition

50% or less than

than 353, of saturated fatty acids,

- a minimum level of
minimum of 45% or more than 50%,
mono-—-unsaturated

- a minimum level of polyunsaturated

H

H

H

’

mono-—-unsaturated

fatty acids,

a minimum of 5.5% or more than 6.0%,

7.0% of polvyvunsaturated fatty acids

i

Or even more than 55% of

this cattle or cow

fat, which will present 1improved nutritional properties

40%, or even less

fatty acids with a

H

fatty acids preferably

Or even more than

without any major

modification of the omega-6/omega-3 ratio,

H

these levels belng expressed on basis of the total fatty acids

1n weight and which further may allow

reduction of the

cholesterol proportion 1n this ruminant milk fat, preferably

1n this cattle or cow milk

[0031]

compositions

The present

comprising this

fat.

invention 1s also directed to food

I

ruminant milk fat, preferably
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this cattle milk fat, more ©preferably this cow milk fat

of the i1invention having 1mproved nutritional properties, 1n

particular food compositions such as dairy products or bakery-

confectionery products, 1ce creams, spreadable butters, etc.

[0032] A last aim of the present invention 1s related to

a method for the fractionation at industrial level (for large-

scale processing) of milk fat from ruminant animals,

preferably from cattle or from cow and to a milk fat obtained

from the said method.

Summary of the invention

[0033] A first aspect of the present 1nvention 1s

related to a ruminant milk fat, preferably a cattle milk fat,

more preferably a cow milk fat which has a saturated fatty

acid content below 50%, preferably 493, 48%, 47%, 463, 45%,
44, 43%, 42%, 41%, 40%, 39%, 38, 373, 363 Or even 35%, a

mono-unsaturated fatty acid content above 45%, 46%, 47%, 48%,

49%, o50%, Sl1s, 52%, 53%, 9S54 or even 5503, preferably a

polyunsaturated fatty acid content above 5.5%, ©.0%, 6.5% or

even 7.0%, these % belng expressed by weight based on the

F

total fatty acids (w:w), as well as to any food application of

this milk fat.

[0034] In the ruminant milk fat of the 1invention, the

polvunsaturated omegat:omegal3 ratio (w:w) 1s preferably below

10, 9, 8, 7 or even o.

[0035] In the ruminant milk fat of the 1invention, the

i

polyunsaturated omega 6 content(w:w), consisting preferably of

linoleic acid, 1s preferably kept below 30%, 253, 20%, 153,
14, 13z, 123, 11z, 10%, s, 8%, |3 Oor even below 03.

[0036] The present 1nvention also relates to the method

for obtaining this milk fat which has a saturated fatty acid

content below 503, 493, 48%, 473, 40s, 453, 44%, 433, 4273,

41%, 40%, 393, 38%, 3/, 303, 35%, a monounsaturated fatty
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acld content above 45%, 46%, 47%, 48%, 49%, D5H0%, OHlzs, o252%,

533, 54% or even 55%, a polvyvunsaturated fatty acid content

above 5.5%, ©0.0%, 6.5% or even 7.0%, these % being expressed

H

by weight based on the total fatty acids, wherein the fat of

this milk, more particularly a ruminant, cattle or cow milk

fat which has a normal composition 1n fatty acids (as

represented 1n Table 1), 1s submitted to one or more

fractionation steps by crystallization combined with:

- a) one or more enzymatic 1nter-esterification steps

followed by one or more new steps of fractionated

crystallization, or

- D) one or more <Ifractionation steps Dby short path

(molecular) distillation.

[0037] In the case of a treatment Dby enzymatic

inter-esterification, the method should comprise:

- one or more fractionation steps by crystallization,

followed by

- one or more enzymatic 1nter-esterification steps followed

Dy

- one or more new fractionation steps by crystallization.

Indeed enzymatic 1inter-esterification does not reduce the

H

saturated fatty acid 1level, but allows reformation of

saturated triglycerides extractable Dby one or more

subsequent fractionation steps by crystallization.

[0038] In the case o0of a treatment Dby short path

(molecular) distillation, the method should comprise:

- one or more fractionation steps by crystallization,

followed by

- one or more fractionation steps by short path (molecular)

distillation. Indeed, short path (molecular) distillation

causes an additional reduction 1n the saturated fatty

—

acid level of oleic fractions obtained beforehand.




10

15

20

25

30

CA 02700660 2010-03-26

WO 2009/056493

PCT/EP2008/064444
14

[0039] In the method according to the 1nvention,

the enzymatic 1nter-esterification step(s) correspond(s) to an

hydrolysis with a lipase at a temperature comprised between

60°C and 90°C, for a duration above 1 hour, preferably at a

H

temperature of about 70°C for a duration of about 6 hours.

[0040] In the method

according to the 1nvention, the

water content of the reaction medium of the inter-

esterification step 1s less than 0.1%.

[0041] In the method

fractionation steps by short

carried out at evaporation

according to the 1nvention, the

path (molecular) distillation are

temperatures comprised between

230°C and 300°C (preferably in vacuo), more preferably between

230°C and 270°C (preferably

pressure less then 0.1 mbar,

F

of less than 0.01 mbar.

in wvacuo), more preferably at a

more particularly at a pressure

Detailed descriEtion of the invention

[0042] The 1nventors

H H

steps of the method of the

1n the treated product.
[0043] According to a

observe that, by combining the

H

invention, a modification of the

fatty acid composition may be obtained to an unexpected extent

first preferred embodiment of the

invention, the method comprises:

a) one or more fractionation

steps by crystallization as known

to one skilled 1n the art and therefore corresponding to a

i

preferably multi-step fractionation of the ruminant, cattle or

I

cow milk fat, via partial crystallization of the triglycerides

with a high melting point caused by controlled slow cooling

H

under mild stirring and then to a separation of the remaining

fugation operation.

01l by a filtration or centr:

[0044] This step or

these fractionation steps Dby

crystallization are combined with
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H

of this milk fat, (1.e. the ruminant,

obtained previously), preferably

PCT/EP2008/064444

for enzymatic 1nter-est

erification

cattle or cow milk fat

the liguid phase

olein) with

a low melting point (more particularly oleins with a 20°C or

15°C, preferably 10°C melting point,

more particularly a

melting temperature of 5°C) 1s submitted to a
reactions for  hydrolyzing and re-esterifyving £
oOCCupylng external sn—-1 and SN—3 positions

triglycerides. With this treatment,

the

external positions may be randomly re-distributed.

H

one or more fractionation steps by crystallization.

enzymatlic 1nter-esterification steps themselves

first embodiment, one there:

fractionation steps by crystallization

‘ore proceeds with one

fatty acids o:

series of

fTatty

O

H

aclids

H

f the

these

Reformation

of saturated triglvcerides agailin allows extraction by means of

by one or more fractionation steps by crystallization.

In this

H

Or more
followed by one or more

followed again

[0045] Preferably, the starting products submitted to
one Or more enzymatic inter—-esterification steps are
preferably the 1liguid phase with a low melting point (olein
10°C or olein 5°C). The results are better when starting with
oleins 5°C which contain the least saturated fatty acids
initially.

[0046] In “he method of “he invention, “he

inter-esterification and hydrolysis steps are carried out by a

lipase, such as the 1lipa

(Denmark) .

[0047] Preferably,

se Lipozyme"

the

'L IM otf

~—

conditions for

NOVO4AYMES

hydrolysis

reactions are a temperature comprised between about 60°C and

H

H

90°C, preferably a temperature of the order of 7

minimum duration of 1 hour, preferably

order of 6 hours.

[0048] In order to obtain an ef
water contents of the reaction

medium

0°C,

in

H

ror a

H

for a duration of the

ficient reaction, the

this
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fication step, 1s preferably less than 0.1%, so

as to allow rapid re-esterification of the fatty acids
released by hvydrolysis and by limiting the level of formed
free fatty acids.

[0049] With enzymatic 1nter-esterification of the dairy
fat and of 1ts oleic fractions, trisaturated and

mono-unsaturated triglycerides may be advantageously reformed.

This

point and 1n the solid fat level at di:

_he

composition and modifications of the physical properties of

reformation 1s expressed by an 1ncrease 1n the melting

created -

d

H H

ferent temperatures of

H

LS. These modifications O criglyceride

H H

H

crystallization are more marked for oleic fractions than for

Nnorl—

fractionated milk fat. They are all the more marked since

i

the melting point of the treated oleic fraction 1s 1low. The

enzymatic

resu

fat
trig
milk

H

inter—-esterification steps give more advantageous

H

lts 1f they are carried out on an oleic fraction of milk

H

1n which reformation of the crystallizable saturated

lycerides 1s

increased as compared with non-fractionated

fat. In this case, by adding to the method of the

invention one or more fractionation steps by crystallization

possible to obtain significant reduction 1n the percentages of

satu

thes

after the enzymatic 1inter-esterification step(s), 1t 1s agailn

H

rated fatty acids 1n the final product. Advantageously,

e Tfractionation steps by crystallization may be carried

out at low temperature (for example at 15°C and then at 2°C)

On an 1nter-ester:

[005

OTl

melt

fied olein 5°C.

0] These effects of enzymatic 1nter-esterification
the crystallization properties (solid fat content and
1ng point) of cow milk fat and of 1ts oleic fractions are

1llustrated 1n Table 4.
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[0051] Considering Table 4, 1t appears that the

H

physical properties (solid fat level and melting point) of a

H

ruminant, cattle, or cow milk fat and of 1ts olein fractions

before and after enzymatic 1i1nter-esterification are changed.

Enzymatic inter—-esterification actually causes hardening

(11llustrated by an 1ncrease 1n the melting temperature and 1n

the solid fat level at temperatures below this melting point)

i i
p—

of the ruminant, cattle or cow milk fat and especially of 1ts

oleins. These changes 1n physical properties are made without

changing the fatty acid composition of the 1nter-esterified

fats (ctf. Table 5).

[0052] Advantageously, the products obtained by

enzymatlc 1nter-esterification may agaln be treated 1n one or

more fractionation steps Dby crystallization 1in order to

further reduce the saturated fatty acid level 1n the obtained

composition. Thus, inter-esterified olein 5°C has solid levels

which are close tO the oleins 15°C and even to the

non-inter-esterified oleins 20°C. Advantageously, a dual

fractionation operation by crystallization was thereby able to

be performed at 15°C, and then at 2°C on inter-esterified

- -

olein 5°C. The result obtained for the oleins of both of these

new fractionations 1s shown 1n Tables 5 and 6.

[0053] Table 5 shows the vields and the fatty acid

F

composition of olein fractions obtained Dby fractionated

— —

crystallization of an olein 5°C of inter-esterified milk fat.
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Table 5

Olein 15°C of Olein 2°C of
Inter-esterified| inter-esterified | inter-esterified
Olein 5°C olein 5°C olein 5°C olein 5°C

Fractomationyield | |7 | 0%
————
7 N S S T N S
G T a6 [ 27 | a8 | 30
e T %5 [ o0 | 85 | 80
s T %09 [ 09 | oo | o8
i T 05 [ 05 | o5 | 06
Ciss T 05 [ o0s [ oo T 09

[0054] Table 6 shows physical properties (solid fat level

H

and melting point) of olein fractions obtained by fractionated

crystallization of an olein 5°C of inter-esterified milk fat.

Table ©
Olemn 15°C of Olein 2°C of
Inter-esterified | inter-esterified | inter-esterified
Olein 5°C olein 5°C olein 5°C olein 5°C
Solid fat content at
10°C 0,0 15,0
15°C 0,0 9.5
20°C 0,0 5,0
0,0 0,0
Melting point 4,0 26,7 15,3 7,0
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[0055] Advantageously, by combining one Or  more

fractionation steps by crystallization followed by enzymatic

H H

followed by one Or more

inter-esterification 1tsel:

fractionation steps Dby crystallization, 1t 1s possible to

obtain a ruminant, cattle or cow milk fat fraction, for which

the saturated fatty acid level 1s very significantly less than

50 and 1t may attain 463 1n the present embodiment. This

reduction 1level 1s 1mpossible to attain with methods known

F

from the state of the art. Further, the remaining saturated

H H

fatty acids are more strongly represented by short fatty

aclds, 1.e., fatty acids with 4-10 carbon atoms characteristic

H

of milk fat.

[0056] The thereby obtained product has a fraction

depleted 1n saturated fatty acids with a very low melting

point (below 10°C).

[0057] According to a second preferred embodiment of

the invention, one Or more fractionation steps by

crystallization and one or more fractionation steps by short

path (molecular) distillation are combined.

’

[0058] In this preferred embodiment of the 1nvention,

F

the fat of the milk 1s preferably submitted to one or more

fractionation steps by crystallization as described above

followed by one or more <Ifractionation steps Dby short path

(molecular) distillation.

[0059] The fractionation Dby short path (molecular)

H

distillation of an olein 15°C (oleic fraction 15°C) of

ruminant, cattle or cow milk fat 1s carried out by evaporation

temperatures comprised between about 200°C and about 300°C,

preferably between about 230°C and about 270°C in vacuo (i.e.

at a pressure value less than 0.1 mbar, preferably less than

0.01 mbar). A fractionation step by short path (molecular)

~— —

distillation of an olein 10°C of milk fat 1s carried out at

evaporation temperatures comprised between about 200°C and
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about 300°C, preferably between about 230°C and about
270°C, under the same vacuum conditions. Also, the

H

fractionation Dby short path (molecular) distillation of an

H

olein 5°C of ruminant, cattle or cow milk fat 1s carried out

at evaporation temperatures comprised between about 200°C and

about 300°C, preferably between about 230°C and about 270°C
under the same vacuum conditions.

[0060] As described above, the liguid phase (olein) with

a low melting point, obtained by fractionation, 1s treated by

short path (molecular) distillation. The 1ligquid phase has a

low melting point, preferably an olein 15°C, more particularly

an olein 10°C, even more preferably an olein 5°C.

[0061] Separation between these different oleins 1s

carried out by methods known to one skilled i1n the art.

[0062] By applving one or more fractionation steps by

H

short path (molecular) distillation of oleic fractions with a

low melting point, a very large and unexpected additional

reduction 1n the saturated fatty acid content 1s obtained 1n

« residual » fractions. The « residual » fraction 18 the

H

fraction of ruminant, cattle or cow milk fat which has not

F

been evaporated during distillation. It consists of 1less

saturated triglycerides with a higher molecular weight.

[0063] According to the known effects of short path

(molecular) distillation (Patents AU 5120606 and EP 0442184), a

Very strongly reduced cholesterol level 1S seen 1n

« residual » fractions (a reduction level larger than or equal
to 95%) .
[0064] The data of these di:

)

ferent examples are taken

again 1n Tables 7 and 8.

[0065] Table 7 represents the vield, the fatty acid and

H

cholesterol composition of residual fractions obtained by

ﬁ F

short path (molecular) distillation of olein fractions of milk

fat.
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[0066] Table 8 represents the physical properties (solid

H

fat level and melting point) of residual fractions obtained by

H

short path (molecular) distillation of olein fractions of milk

fat.

10

15

20

25

Table 8
Olein 15°C Olein 10°C Olein 5°C
residue at | residue at residue at | residue at | residue at residue at |residue at | residue at
start 250°C 270°C start 230°C 250°C 270°C start 230°C 250°C 270°C
Solid fat content at
5°C 22.7 46,6 44 6 8.8 25,7 36.3 31,0 1,1 14.6 23.0 21.3
10°C 9.0 28.9 25.8 1.0 8.1 16,8 12,7 0.0 2.1 5,1 3.4
15°C 1,0 11,5 9.5 0.0 0,5 1,6 0,7 0.0 0,0 0,0 0.0
20°C 0,0 0,6 0,5 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0
25°C 0,0 0,0 0,0 0.0 0.0 0.0 0.0 0.0 0,0 0,0 0.0
Melting point (°C) 14,7 20.0 19.5 9.5 14,7 16,8 16,0 4.0 12.6 13.8 12,9
[0067] By comblning the physica. methods of
fractionated crystallization and of short path (molecular)

distillation, 1t 1s possible to obtain milk fat fractions for

which the saturated fatty acid level 1s very significantly

less than 50%, depending on the oleic fractions used, and on

H

the evaporation temperature conditions of the short path

(molecular) distillation treatment; the obtained « residual »

fractions have a saturated fatty acid content comprised

between about 45.7 and about 33.1%, a mono-unsaturated fatty

aclid content comprised Dbetween 48.6 and 59.5%, and a

polyvunsaturated fatty acid content comprised between 5.7 and

H

7.5%, without any significant modification of the &« omega-

6/omega-3 » ratio. These changes in the fatty acid composition

H

of the milk fat are 1mpossible to achieve with the methods

H

described 1n the state of the art.

H

[0068] With the exception of stearic acid (Cl8), a fatty

acld recognized as beling non-hypercholesterolemic, short path

H

(molecular) distillation reduces the proportion of the whole
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i

of the saturated fatty acids, Dbut more strongly reduces

saturated short chain fatty acids.

[0069] By applyving short path (molecular) distillation,

fractions depleted 1n saturated fatty acids also have strongly

F H

reduced cholesterol contents (removal of at least 95% of the

cholesterol 1nitially present 1n the milk fat).

[0070] Further, these so-called « residual » fractions

H

depleted 1n saturated fatty acids and 1in cholesterol of the

invention have 1mproved physical properties (melting point and

solid level are changed). The solid level which 1s equal to

the solid fat 1level at a gilven temperature 1s strongly

changed. The higher this solid level value, the firmer 1s the

fat at the relevant temperature. Thils characteristic 1s

H

essential for certain applications such as spreadable fats

(butter,..), for which the solid level should be above 10%,

H

preferably above 15%3. For emulsions of the « oi1l-in-water »

type (m1lk, cooking cream, cheeses, vogurts, .., ), this

characteristic 1s less 1important. However, by the changes 1n

F

the physical properties of the products obtained from the

i

invention, 1t 1s possible to widen their possibilities of

applications 1n particular because their melting point 1s then

comprised between 13 and 20°C.

[0071] According to a preferred embodiment of the

ﬁ

invention, the method of the 1nvention may be applied on a

ruminant, cattle or cow milk fat having a lower saturated

H

fatty acid content than that of a standard product (as shown

1n Table 1) 1n particular starting from milk originating from

F

dairy cows, the feed of which was enriched with a feed rich 1in

H

polvunsaturated fatty acids for example a feed Dbased on

linseed 011l or sovbean oil.

[0072] The present 1nvention also relates to food

compositions comprising the milk fat "ractions of the

invention. These fractions may be present as a mixture 1n
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dairy products of
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[0073]

fractions)

COIl

cake

invention 18 used 1n a mixture with a low

H

of stearin

oleilc

1s possible to produce pre:

butter,

aclids against about 603

butters enriched with standard olein

pastry,

the

find very di

F

flavored milk,

Also,

may

fat

find

fectionery products,

dough

H
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Further,

particular the novel

[0074]

of saturated
may

product O

consumption of

i

risk of

’

H

Examples o:

[0075]
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H
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fractions.
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effects 1nduced by the extreme
the obtained fractions such as the
fatty acid levels or the fluidity
The product of the 1invention, 1n

ﬁ

desserts,

the « oi1l-i1n-water » type.

the product

the type of milk,

efC.

advantageous

F

for brioche.

fraction with a low level o:

the

« residual »

may

cardiovascular diliseases.

application

Recombined low

H

which contailins only 44%

product

find advantageous applications 1n

fatty dairy products

"erent applications

cream,

1.e.

of the

applications

cheese,

invention

such as pancake batter,

fractions obtained by the method of the

1n particular 1in

fermented

for all applications

(novel

1n bakery-

choux pastry,

When the product of the
(10-20%) proportion

fraction with a high melting point,

saturated

fraction.

of the

also be

fat cream cheesge

H

Ol

invention,

fatty acids and a low percentage o:

food compositions.

used

(13.°

fatty acids,

saturated

wlth the novel

1t

"erably low-calorie and spreadable

fatty

for butters or low-calorie spreadable

in

fractions with a low level

-~ cholesterol
The
for daily

1n order to reduce the

5

fat)

A recombined cream cheese has been prepared by using a low

saturated milk

fat

fraction

obtained

after

ad

)

sequence of
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a milk

cholesterol content of
16.8°C and a

respectively at 5°C,

The

recombined low

fraction has a

eln

fat o.

H

Formulation

skim milk

low saturated milk

mi1lk proteins

saturated

solid

CA 02700660 2010-03-26

26

fractionated

10°C). As

H

fat contents

sweet buttermilk powder

salt

thickeners

potassium sorbate

voghurt culture

Procedure

Except

voghurt

%

10°C and 15°C.

fatty acids

O

fractionation by short path distillation

shown on tab.

11 mg per 100 g,

a melting point of

f 36.3%5, 1l0.0%

S

crystallization

content

PCT/EP2008/064444

(residue at 250°C of
/7 and 8,
f 39.8%, a

O

formulation and the procedure used to prepare 60 kg of

fat cream cheese are given hereunder

and a

this

H

and 1.0%

45.95 kg (76.57%)
fat fractions 7.94 kg (13.23%)
4.50 kg (7.50%)
0.39 kg (0.65%)
0.48 kg (0.80%)
0.63 kg (1.05%)
0.06 kg (0.10%)
Danisco) 0.00 kg (0.10%)
culture and potassium sorbate, all dry

1ngredients are dispersed and solubilized in the skim milk at

65°C.

Low saturated milk

fat

a high shear mixer at 65°C.

fraction 1s added and emuls:

fied with

The mix 1s heated at 80°C and pasteurized in batch at 80°C

for 15 minutes.

The mix i1s cooled down at 44°C.

Yoghurt culture

1s added and

fermentation 1s performed at

44°C during around 4 hours until the pH drops at 4.7.



10

15

20

25

30

CA 02700660 2010-03-26

WO 2009/056493 PCT/EP2008/064444
27

)

- The product 1s reheated at 65°C for 15 minutes and
potassium sorbate 1s added.

- Then the product 1s pumped, homogenized at 500 bar and
poured in cup at 65°C.

- The product 1s cooled down at 6°C and stored in a

refrigeration room.

In comparison with a reference recombined low fat cream cheese

made with standard Anhydrous Milk Fat, the product prepared

with the Anhydrous Milk Fat fraction has a comparable taste

and texture at refrigeration temperature and at normal ambient

temperature (+/- 20°C). Due to the specific milk fat fraction

—

used, the nutritional value of the test cream cheese 1s highly

1mproved

- saturated fat content : 5.2 g/100 g instead of 9.0 g/100
g for the reference product (42% reduction),

- cholesterol content : 2 mg/100 g instead of 40 mg/100 g
for the reference product (953 reduction).

[0076] Low fat butter (413 fat)

A low fat butter (413 fat) has been produced by using a low

H

saturated milk fat fraction obtained after a seqgquence o0:

multi-step fractionated crystallization and a fractionation by

H

short path distillation (residue at 250°C of a milk fat olein

10°C). As shown on tables 7 and 8, this fraction has a

H

saturated fatty acids content of 39.8%, a cholesterol content

— —

of 11 mg per 100 g, a melting point of 16.8°C and a solid fat

contents of 36.3%, 16.8% and 1.6% respectively at 5°C, 10°C
and 15°C.

The low fat butter 1s a water 1n o1l emulsion and the physical

properties of the fat ((melting point, solid fat content at b9,

10 and 15°C) are important for its right texture.
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To be spreadable at low temperature (1.e. 5°C) and

st1ll solid at ambient temperature, the milk fat must have a

H

solid fat content at 5°C o:

maximum 40% and a melting point

H

above 25°C. To obtain these, the fat phase of the low fat

H

butter has been prepared by mixing 85% of the low saturated

H

milk fat fraction with 15% of the milk fat stearin fraction

—

(high melting polint) obtalned Dby the first step of

fractionated crystallization.

The formulation and the procedure used to prepare 60 kg of

recombined low fat butter are given hereunder

Formulation

Fat phase

- low saturated milk fat fraction : 20.00 kg (34.33%)
- milk fat stearin fraction : 3.04 kg (6.07%)

- emulsifiers : 0.72 kg (1.20%)

- Colour : beta carotene : 0.9 g (0.0015%)

Water phase

- water : 30.12 kg (50.20%)
- modified starch : 2.04 kg (4.40%)
- lactose : 1.08 kg (1.80%)
- salt : 0.24 kg (0.40%)
- potassium sorbate : 0.00 kg (0.10%)

- natural butter aroma

(lactic acid + diacetvl) : 0.90 kg (1.50

oO\@
T

Procedure

- The fat phase and the water phase are prepared separately.

- The fat phase is prepared by mixing all ingredients at 50°C.
- The water phase 1s prepared by dispersing and/or dissolving

all ingredients in the water at 65°C.
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- The water phase 1s poured 1n the fat phase and the emulsion

“water in o0il” 1is build by a rotor/stator mixer at 57°C.

- The emulsion 1s pumped through a continuous fat spread
production line (Kombinator Schroeder pilot plant) 1n which 1t

5 1is pasteurized (85°C, 15 sec), cooled and precrystallized

(until 10°C) and worked (pin-worker at 14°C).

- The spread 1s packed 1n tub and stored at refrigeration

temperature.

H

10 In comparison with a reference low fat butter made with a

H

standard milk fat, the product prepared with the blend of milk

fat fractions has a very good spreadability at refrigeration

temperature and a very good texture at 20°C (no oiling off).

I

Its taste 1s normal and creamy. Due to the specific milk fat

15 fraction used and even with the addition of the milk fat

H

stearin, the nutritional value of the low fat butter 1s highly

1mproved

H

- saturated fat content : 18.1 g/100 g instead of 27.1
g/100 g for the reference product (33% reduction),
20 - cholesterol content : 17 mg/100 g instead of 115 mg/100 g
for the reference product (85% reduction).

[0077] Hard cheese (full fat)

A hard cheese (203 fat, 503 fat on dry matter) has been

25 produced by using a low saturated milk fat fraction obtained

H

after a sequence of multi-step fractionated crystallization

and a fractionation by short path distillation (residue at

250°C of a milk fat olein 10°C). As shown on tables 7 and 8,

H

this fraction has a saturated fatty acids content of 39.8%, a

H H

30 cholesterol content of 11 mg per 100 g, a melting point of

16.8°C and a solid fat contents of 36.3%, 16.8% and 1.6%
respectively at 5°C, 10°C and 15°C.

i

The formulation of the milk and the procedure used to prepare

35 the hard cheese are given hereunder
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i

Formulation of the cheese milk

- Recombined cream (22.5% fat) : 52.5 kg (21.0%)
* skim milk : 260.75 kg (10.7%)
* water : 12.75 kg (5.1%)
* sweet buttermilk powder : 1.5 kg (0.6%)

* low saturated milk fat fraction : 11.5 kg (4.6%)

- skim milk : 160.0 kg (64.0%)
- skim milk retentate (ultrafiltred) : 37.5 kg (15.0%)
Procedure

- The recombined cream 1s prepared by mixing at 50°C the skim

milk, the water 1n which the sweet Dbuttermilk has Dbeen

I

dispersed and the low saturated milk fat fraction. The

recombined cream 1s homogenized at 150/50 bar (2 stages) and

cooled at a temperature lower than 10°C before its use.
- The cheese milk 1s prepared by mixing the recombined cream

with the skim milk and the skim milk retentate. The cheese

milk obtained has a fat content of 42 g/l, a protein content

i i

of 40 g/1 and a lactose content of 47 g/l.

- The cheese milk is pasteurized at 72°C for 30 sec and cooled

down at 10°C before 1ts use.

- The cheese milk 1is heated at 34°C. Mesophilic lactic culture

1s added and at pH 6.45, rennet 1s added.

- The cheese milk coagulates 1n a cheese vat within 17

minutes. After 20 minutes, the curd 1s cut and stirred during

e B ]
p—

f and the curd 1s moulded.

15 minutes. The whey 1s drained o:

The curd 1s then pressed during 80 minutes. After the

H

pressing, the pH of the curd i1s 5.5.

- Salting 1s performed 1in brine during 20 hours for cheese

blocks of 12 kg.

- Ripening 1is completed during 30 days in a room at 15°C with

H

a hygrometry of 90%. The cheese 1s packed after 11 days. It
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O\

shows a total solid content of 53%, a fat content of 26.5

and a pH of 5.25.

- The cheese 1s stored at refrigeration temperature.

In comparison with a reference cheese made with standard milk

fat (or cream), the product prepared with the 1low saturated

milk fat fractions shows a good taste ; 1ts texture 1s very

acceptable and 1s slightly softer than the reference. Due to

H

the specific milk fat fraction used, the nutritional wvalue of

che test cheese 1s highly i1mproved

H

- saturated fat content : 10.5 g/100 g instead of 17.5
g/100 g for the reference product (40% reduction),

- cholesterol content : 4 mg/100 g instead of 75 mg/100 g
for the reference product (953 reduction).

[0078] Pastry/biscuit application : “Financier” cake

Some pastries and biscuilits can be prepared with ligquid butter.

H H

Many tvyvpes of cakes are members of these pastries / biscuilts.

“Financier” cake 1s a good example as 1t may contain an

important part of fat but does not contain egg vyvolk which 1s

H

another source of cholesterol. This Y“Financier” cake has been

prepared by using a low saturated milk fat fraction obtailned

H

after a sequence of multi-step Ifractionated crystallization

and a fractionation by short path distillation (residue at

250°C of a milk fat olein 10°C). As shown on tables 7 and 8,

H

this fraction has a saturated fatty acids content of 39.8%, a

— —

cholesterol content of 11 mg per 100 g, a melting point of

16.8°C and a solid fat contents of 36.3%, 16.8% and 1.6%

respectively at 5°C, 10°C and 15°C.

The recipe and procedure used are given hereunder

Recipe

- low saturated milk fat fraction : 450 g (22.4%)

- almond powder : 500 g (24.9%)
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- 1Clng sugar
- egg whites

e~ -

— 1 10UX

Procedure

32

- Mix on slow speed the almond powder,

whilites.

- Incorporate the sifted flour.

- Add the low saturated milk

che fridge.

fat

- Bake for about 14 minutes at 200°C.

After Dbaking, the “Financier”

humidity and 39% fat.

In comparison with a reference

cake

500 g
o0 g

PCT/EP2008/064444

500 g (24.9%)

(24.9%)
(3.0%)

1Cc1lng sugar and egg

contains around 13

“Financier?”

fraction and give a rest 1in

Q

o\

cake made with

standard liguid butterfat, the test cake prepared with the low

saturated milk fat fractions

shows

acceptable taste. Due to the spec:

i

the nutritional wvalue of the test

1mproved:

- saturated fat content

g/100 g for the reference product
- cholesterol content : 3 mg/l100 g instead of

fic milk

fat

“Financier?”

a normal texture and an

fraction used,

cake 1s highly

11.2 g/100 g instead of 17.8

for the reference produc

L

(907

reduc

c10n) .

—

(37% reduction),

70 mg/100 g
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CLAIMS
1. A cow milk fat for food application of said

mllk fat, which has a saturated fatty acid content less than

00% by weight, a mono-unsaturated fatty acid content above

45%, and a polyunsaturated fatty acid content above 5.5% based

on the total fatty acids, provided that the sum of fatty acid

content does not exceed 100%.

2 . The milk fat according to claim 1, which has a

saturated fatty acid content less than 45% by weight based on

the total fatty acids.

3. The milk fat according to claim 1 or 2, which

has a saturated fatty acid content less than 40% by weight

based on the total fatty acids.

4. The milk fat according to any one of claims 1

to 3, which has a saturated fatty acid content less than 35%

by weight based on the total fatty acids.

o The milk fat according to any one of claims 1

to 4, which has a mono-unsaturated fatty acid content above

50%, .

0. The milk fat according to any one of claims 1

to 5 which has a polyunsaturated fatty acid content above 6%.

7. A method for obtaining the cow milk fat

-~ -

according to any one of claims 1 to 6, wherein all or part of

a cow milk fat 1s submitted to one or more fractionation steps

by crystallization followed by one or more fractionation steps

by short path distillation.

3 . The method according to claim 7, wherein the

one or more fractionatlion steps by short path distillation are

carried out at evaporation temperatures comprised between

200°C and 300°C and at a pressure of less than 0.01 mbar.

9. A food composition comprising the milk fat
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according to any one of claims 1 to 6 or the milk fat obtained

according to the method of any one of claims 7 or 8.

10. The food composition according to c¢claim 9,

which 1s oil-in-water emulsion.

11. The food composition according to claim 9,

which 1s a water-in-oil emulsion.

g—

12. The food composition according to any one of

-y
L

claims 9 to 11 which 1s selected from the group consisting o:

pancake batters, choux pastries, cake pastries, Dbrioches,

spreadable butters, 1ce creams, milk creams, cheeses,

fermented milks, flavored milks and a mixture thereof.

#1404317
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