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DESCRIPTION

[0001] An object of this invention is milk in which the concentrations of palmitoleic acid and
preferably also palmitic acid are higher than in traditional milk. At the same time the amounts of
trans fatty acids and C6-C12 saturated fatty acids are lower than in traditional milk. The milk
according to the invention has been produced by a process wherein to a lactating animal is
given feed which contains inside and on the surface of feed raw material particles a fatty acid
mixture wherein the content of saturated fatty acids is over 90%.

Background

[0002] Consumption of liquid milk products decreased slowly in Finland during 1990's but
during the last decade the decrease in consumption was broken. Moreover, the earlier trend
towards low-fat and non-fat products has recently turned back to products containing more fat,
the consumption of which grows rapidly. Thus for example the consumption of butter has
during the last 2 years almost doubled. As a whole, butter was eaten 10 million kilos more in
2011 than two years earlier. A similar trend prevails also elsewhere in Europe. At the same
time milk production in our country has decreased and there is thus room for increase in milk
production as well as in milk fat content. Furthermore, consumers prefer products wherein
basic food products have been combined with health promoting components, such as plant
sterols and their esters, n-3 fatty acids, nutritional fibers, vitamins, probiotics and minerals,
such as calcium.

[0003] Thanks to rumen, fiber that is unsuitable for monogastric animals can be utilized in cow
feeding. However, due to rumen function a problem is that approximately 10% of feed energy
is lost as methane and thus the energy efficiency is declined. In addition, the environment is
burdened. The rumen function is also linked to a problem concerning the nutritional value of
milk fat. Milk fat is rich in saturated fatty acids and it contains a rather high amount of trans
fatty acids. Dietary trans fatty acids have been connected especially to an increase of the
harmful LDL cholesterol and to a decrease of the beneficial HDL cholesterol in human blood.
Dietary saturated fats are not as harmful since they increase also the proportion of the good
cholesterol, that is HDL compared to the harmful LDL cholesterol.

[0004] Milk composition and fat quality can to a some extent be influenced by feeding of the
cows. It is known that when oils are given to cows, milk fat becomes softer. However, oil
feeding has negative impacts on both rumen function and milk quality. Protein content is
lowered, the proportion of trans fatty acids increases and the processability properties of milk
fat are weakened. A high level of polyunsaturated fatty acids in milk also causes taste defects
and preservation problems.

[0005] A typical fatty acid composition of milk fat contains over 70% of saturated fatty acids.
The total amount of trans fatty acids varies in the range of 3-10%. When vegetable oil is added
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into the feed, the proportion of trans fatty acids may rise even over 10%.

[0006] When a cow eats unprotected fat along with its feed, the fat is exposed to the action of
rumen microbes. The lipase enzymes produced by the microbes hydrolyse the ester bonds of
triglycerides, forming glycerol and free fatty acids. Hydrolysis is rapid, since already an hour
after feeding most triglycerides have been hydrolysed and thus the content of free fatty acids in
rumen is increased. Fatty acids have to be in free form before the microbes can utilize them.
After the polyunsaturated fatty acids have been released, they start to be hydrogenated in the
rumen. Biohydrogenation proceeds step by step so that the end result consists mainly of
stearic acid, but the biohydrogenation process is not complete and several different fatty acids,
including trans fatty acids, are formed in the rumen as intermediate products of hydrogenation.
For this reason, adding vegetable oil to feed results in accumulation of trans fatty acids in milk.
The high amount of polyunsaturated fatty acids in feed causes taste defects and preservation
problems in milk.

[0007] Biohydrogenation protects rumen microbes because polyunsaturated fatty acids are
toxic especially to cellulolytic bacteria. Digestion of fiber may therefore decrease. The
detrimental effect of fats can be diminished by preventing fat hydrolysis. Fat hydrolysis can be
decreased for example by protecting fats with casein which has been treated with
formaldehyde. Another alternative is to make insoluble fatty acid calcium salts whereby
hydrogenation in rumen can be avoided. However, the disadvantages of fatty acid salts limit
their usability in feeds. The pungent taste of the salts results in decreased feed intake. The
salts may also disturb pelletizing process of the feed.

[0008] By infusing partly hydrogenated vegetabe oil past the rumen, milk fat content has
decreased in experiments. Partly hydrogenated vegetable oil contains trans fatty acids which
have been found to prevent fat synthesis in the mammary gland. A typical industrially partly
hydrogenated vegetable oil (soya oil) contains 30-35% trans fatty acids.

[0009] In a study by Mosley S.A. et al. (Journal of Dairy Science 90:987-993) a ruminant TMR
diet was supplemented with three levels of palm oil fatty acids. Milk protein content (protein
percentage) did not increase, but it tended to decrease linearly (P<0.08) with palm oil
supplement, even though the energy intake of the cows was increased in the test groups
receiving the palm oil supplement.

[0010] Lindmark Mansson H. (Food & Nutrition Research 2008) reported a fatty acid
composition expressed as percent by weight of total fatty acids in Swedish dairy milk in 2001,
given as weighted means with standard deviations and as the minimum and maximum
weighted means.

[0011] WO2006/063444 describes a method for preparing an animal feed component by
mixing at least one ground pulse product with whole or intact oilseeds. Also described is the
use of the feed component in the production of animal products having increased levels of
omega-3 and omega-6 fatty acids.
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[0012] WO2011/066526 relates to enhancement of desirable characteristics in ruminant
animals and ruminant products through the incorporation of beneficial fatty acids.

[0013] EP 0479555 describes extruded animal feed nuggets comprising at least 20 wt% starch
and at least 15 wt% added fat. The nuggets increased the milk yield of cows, but at the same
time decreased both the fat content (%) and protein content (%) of the milk.

[0014] WO 2010/151620 describes extruded feed particles that have been vacuum coated with
a high amount of two different fats: first a low melting point fat and then a high melting point fat
that encloses the low melting point fat.

[0015] WO 2010/108483 describes a method for producing animal food by means of fat
extrusion, wherein heated fat is sparayed and cooled so that particles are formed with at least
one additive or component, such as selenium. The fat content of the product is high, 30-99.5 %
and the additive or component is embedded in the fat. The goal is to protect sensitive additives
or components in rumen.

[0016] Rumen protected fat supplements have been developed and are marketed e.g. by
trade names Lipitec Bovi HF and Energizer RP10.

[0017] Santschi D.E. et al. (Canadian Journal of Animal Science 89:383-392) studied
colostrum and milk fatty acids of dairy cows influenced by extruded linseed supplementation
during the transition period.

[0018] In a study by Petit H.V. et al. (Animal Feed Science and Technology 169:46-52) pro-
duction performance and milk composition of dairy cows fed with different concentrations of
flax hulls was examined.

[0019] Moate P.J. et al. (Journal of Dairy Science 90:4730-4739) studied influence of diet type
on concentrations of individual fatty acids in bovine milk.

[0020] WO 2012/053893 describes a milk composition having an increased unsaturated fatty
acids and a decreased trans fatty acids content.

[0021] Until now, a disadvantage with all ways of feeding dairy cows in order to increase milk
fat content has been that they lower milk production and/or lower protein content and/or cause
undesired effects, such as increased trans fatty acid levels, on the fatty acid profile of the milk
fat.

Description of the invention

[0022] According to the invention, milk has been developed, with increased fat content
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(percentage) compared to a traditional milk. The fatty acid composition of the milk according to
the invention comprises at least 1.8% palmitoleic acid, at least 33 % palmitic acid, and at most
2.0% total trans fatty acids. The fatty acid composition of the milk according to the invention
preferably comprises at most 1.9% of trans fatty acids, more preferably at most 1.8%, 1.7%,
1.6%, 1.5%, 1.4%, 1.3%, 1.2%, 1.1%, 1.0%, 0.90%, 0.80%, 0.70%, 0.60%, 0.50%, 0.40%,
0.30%, 0.20% or 0.10%, and most preferably the milk fatty acid composition does not comprise
trans fatty acids.

[0023] The fatty acid composition of the milk according to the invention contains at least 5%,
preferably at least 10% more palmitoleic acid than the fatty acid composition of traditional milk.
Further, the milk fatty acid composition contains at least 5%, preferably at least 10 % more
palmitic acid than the fatty acid composition of traditional milk. Moreover, the milk fatty acid
composition comprises less C6-C12 saturated fatty acids than the fatty acid composition of
traditional milk, preferably at least 5% less, more preferably at least 10% less.

By traditional milk is here meant milk that is produced without adding fat/oil to the diet of a cow.
Such a diet contains usually about 2-3 % by weight of triglycerides in the conventional feed
ingredients.

[0024] Preferably the milk fatty acid composition comprises at least 2.0% palmitoleic acid,
more preferably at least 2.3%, even more preferably at least 2.5% and most preferably at least
2.7%. Further, the milk fatty acid composition contains palmitic acid preferably at least 35 %,
and most preferably at least 37 %.

Furthermore, the fatty acid composition of the milk according to the invention preferably
comprises C6-C12 saturated fatty acids at most 10%, preferably at most 9.8%, more preferably
at most 9.5%, even more preferably at most 9.3%, still even more preferably at most 9.0% and
most preferably at most 8.5%.

[0025] Furthermore, the food products containing the milk according to the invention may
contain at least one health promoting component selected from the group consisting of plant
sterols and their esters, n-3 fatty acids, vitamins, such as A, D, E and K vitamins, dietary fibers,
probiotics and minerals, such as calcium. Preferably the food product containing the milk
according to the invention contains plant sterols and their fatty acid esters. Plant sterols include
and preferably are 4-desmethyl sterols and 4-monomethyl sterols, 4-desmethyl stanols and 4-
monomethyl stanols. Typical 4-desmethyl sterols are sitosterol, campesterol, stigmasterol,
brassicasterol, 22-dehydro-brassicasterol and d5-avenasterol. Typical stanols are sitostanol,
campestanol and their 24-epimers. The preferred amount of plant sterols or their esters is from
0.1 to 10% by weight, more preferably from 0.2 to 5 % by weight and most preferably from 0.5
to 3 % by weight.

[0026] The milk according to the invention has been produced by a process according to claim
9 wherein to a lactating animal is given feed, which contains conventional feed ingredients and
conventional additives and other auxiliary agents and, in addition, inside and on the surface of
feed raw material particles a fatty acid mixture wherein the content of saturated fatty acids is
over 90%.
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[0027] By "conventional feed ingredients and conventional additives and other auxiliary
agents" is meant a mixture of at least two commonly used feed raw materials, i.e. raw
materials that can be used as starting materials in preparation of the feed mixture according to
the present invention. Such feed raw materials include for example grain (for example such as
wheat, oat, barley) and oilseed meals (for example such as rapeseed meal or soybean meal).
In addition "conventional feed ingredients and conventional additives and other auxiliary
agents" may contain for example molasses, vitamins and minerals. Chemically "conventional
feed ingredients and conventional additives and other auxiliary agents" include at least protein
and starch. The protein content is 15-55 %, preferably 16-45 %, more preferably 17-40 % of
the "conventional feed ingredients and conventional additives and other auxiliary agents". The
starch content is 5-50 %, preferably 15-45 %, more preferably 15-35 % and most preferably
15-25 % of the "conventional feed ingredients and conventional additives and other auxiliary
agents".

[0028] Food products which contain the milk according to the invention may include
conventional food products prepared from milk, such as for example various basic milks,
special milks, creams, fermented milk products, such as sour milks, curdled milks, curdled
cream, yoghurt, quark, sour cream, cottage cheese, French sour cream, as well as puddings,
ice creams, milk powders, infant formulas, cheese, butter, butter-vegetable oil mixtures, etc.

[0029] The invention is also related to a process according to claim 9 for preparing milk,
wherein to a lactating animal is given feed which contains conventional feed ingredients and
conventional additives and other auxiliary agents and, in addition, the feed contains inside and
on the surface of feed raw material particles a fatty acid mixture wherein the content of
saturated fatty acids is over 90%, and then the milk is recovered.

[0030] The milk according to the invention has many beneficial health effects. A high amount
of trans fatty acids has been connected to an increase of the detrimental LDL cholesterol and
to a decrease of the good HDL cholesterol, and therefore lowering of their amount in milk is
highly desirable. For palmitoleic acid (C16:1), several health-promoting effects have been
proposed. Milk saturated fatty acids have been connected to a higher increase of the good
HDL cholesterol than the harmful LDL cholesterol. Plants sterols lower the harmful LDL
cholesterol. The present invention provides products according to the claims wherein the
beneficial effects on the proportion of the good HDL cholesterol and the harmful LDL
cholesterol are enhanced compared to traditional milk.

The feed mixture which is given to a lactating animal in a process according to the invention,
contains a fatty acid mixture having a high melting point. When this fatty acid mixture is added
to a feed which is heated to at least above the melting point of the fatty acid mixture, the fat
gradually melts into the raw material particles of the feed. The heat treatment is carried out
before feed pelletizing or drying, or in connection with the pelletizing. When the feed cools
down, part of the proteins and starch of the feed mixture is protected from microbial
degradation. Also the fat is (preferably free fatty acids are) protected from microbial action and
on the other hand microbes are protected from fat and thus digestion of roughage (e.g. coarse
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feed) remains good. The amount of saturated fatty acids in the fatty acid mixture used in the
feed is high, and in addition the mixture is essentially free of trans fatty acids.. "Essentially free"
or "does not essentially contain" mean within this context that the fatty acid mixture contains at
most 5%, preferably at most 4%, more preferably at most 3%, even more preferably at most
2%, still even more preferably at most 1%, again even more preferably at most 0.5% and most
preferably no trans fatty acids at all.

[0031] In the milk preparation process according to claim 9 the fatty acid mixture is used in an
amount of approximately 1-10 % by weight, based on the total weight of the feed. In case of a
complete feed, the fatty acid mixture is used in an amount of approximately 1-6 % by weight,
preferably 2-5 % by weight. In a concentrate feed, the amount of fatty acid mixture is 2-10 %
by weight, preferably 3-8 % by weight, based on the total weight of the feed. Both milk
production and milk fat content can be increased. Moreover, milk protein content is not lowered
but rather is increased. Also the proportion of milk trans fatty acids diminishes. The proportion
of saturated fatty acids remains approximately the same but the proportion of oleic acid and/or
palmitoleic acid is increased.

[0032] However, the feed mixture used in the milk preparation process according to the
invention does not disturb rumen function. Digestion of fiber remains at the same level, milk
protein content is slightly increased and fat content is remarkably increased. Also milk
production rises. Since part of the easily digestable nutrients can pass directly by the rumen
undigested, methane formation can be decreased which improves utilization of nutrients.

[0033] The fatty acid mixture used in the feed contains more than 90%, preferably more than
95%, more preferably more than 98%, of saturated fatty acids, based on the total amount of
the fatty acid mixture. The fatty acid mixture may also wholly consist of saturated fatty acids.
The feed for the purposes of the invention contains a fatty acid mixture comprising at least
90%, of palmitic acid (C16:0) and at most 10%, of stearic acid (C18:0), based on the total
amount of the fatty acid mixture. Even more preferably the fatty acid mixture contains at least
95% palmitic acid and not more than 5% stearic acid, and 0-1% of other fatty acids.

[0034] The above mentioned saturated fatty acids are already as such protected from
microbes as their melting point is high. When the feed is prepared as describe above, also
other components of the feed are protected, and thus both fatty acids and starch and amino
acids are more evenly absorbed from the small intestine. Thus a high amount of fat does not
get alone as such into the small intestine, in which case the absorbtion capacity could limit its
good effects on milk production.

[0035] The A9-desaturase enzyme in cow's mammary gland converts part of stearic acid into
oleic acid (C18:1), which softens milk fat. Because stearic acid in large amounts may weaken
milk production capacity in the mammary gland, in the process according to the invention a
feed is used wherein the fatty acid mixture used in its preparation contains no more than 10%
of stearic acid.
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[0036] The fatty acid mixture may also contain small amounts of unsaturated fatty acids. The
proportion of unsaturated fatty acids of the total amount of the fatty acid mixture is 0-10%,
more preferably 0-5%, even more preferably 0-2%. The most preferred unsaturated fatty acid
for the purposes of the invention is oleic acid (C18:1). Another useful fatty acid is palmitoleic
acid (C16:1).

[0037] A fatty acid mixture may contain 80-100% palmitic acid, 0-20% stearic acid, 0-3% oleic
acid, no trans fatty acids and 0-3% other fatty acids (not the entire range is according to the
invention).

[0038] Although the fatty acid mixture may theoretically be 100% pure palmitic acid, it is here
still called a fatty acid mixture.

[0039] The melting point of a fatty acid mixture rich in saturated fatty acids is high, more than
60°C, for example 60-80°C, preferably 63-65°C. The iodine value of a fatty acid mixture usable
in the invention is 0-1.

[0040] Fatty acids in the fatty acid mixture which the feed to be given to a lactating animal
contains are preferably almost hundred-percent free fatty acids (at least 99%). It is also
possible that part of the fatty acids are in triglyceride, diglyceride or monoglyceride forms, but
when given as free fatty acids, their utilization in the small intestine is improved as lipase
enzymes do not need first to degrade triglycerides into glycerol and free fatty acids. The fatty
acid mixture thus comprises at least 99% of free fatty acids.

[0041] In the milk according to the invention it was surprisingly succeeded to lower milk trans
fatty acid content so that the produced milk contained less than 2.0% trans fatty acids, of the
milk fatty acids. In Finland, the fatty acid composition of a typical winter milk contains about 3%
trans fatty acids. If the diet contains oil, the amount is increased.

[0042] In the milk preparation process according to the invention a feed is used, the
preparation of which comprises adding with simultaneous mixing to conventional feed
ingredients and conventional feed additives and auxiliary agents a fatty acid mixture in which
the proportion of saturated fatty acids is more than 90%, heating the feed mixture so that the
fatty acid mixture melts and spreads on the surface and inside of the feed raw material
particles, and then the feed mixture is optionally pelletized and cooled. Preferably the whole
feed mixture is processed. Thereby part of the proteins and starch of the feed mixture is
protected from microbial degradation. With the process according to the disclosure one can
preferably protect the whole feed mixture from microbial degradation.

[0043] The feed used for feeding the lactating animal contains conventional feed ingredients
and conventional additives and other auxiliary agents and in addition said feed contains a fatty
acid mixture, wherein in case of a complete feed, the fatty acid mixture is used in an amount of
1-6% by weight, and in case of a concentrate feed, the amount of fatty acid mixture is 2-10%,
based on the total weight of the feed. The proportion of saturated fatty acids in the fatty acid
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mixture is over 90% and the fatty acid mixture comprises at least 99% free fatty acids, at least
90% palmitic acid (C16:0), at most 10% stearic acid (C18:0), 0-3% other fatty acids, and is free
of trans fatty acids, has a melting point of >60°C and a iodine value of <1.

[0044] By preparing feed as described above, more digestable nutrients are transported to the
cow's small intestine. This enables positive changes in milk production as well as in milk
composition and in degree of utilization of the feed. Preferably the degree of utilization of feed
is increased by 5 %, more preferably by 10 % and most preferably by 15 % when calculated as
the the efficiency of utilization of metabolizable energy intake for milk production (kl).

[0045] Preparing the feed as described above can preferably be performed in a conditioner or
expander, more preferably in a long term conditioner or expander, and most preferably in a
longterm conditioner.

[0046] Melting of the fatty acid mixture inside and on the surface of feed raw material particles
can be done by heating the feed mixture in a long term conditioner, for example at a
temperature of at least 75 °C for at least 20 minutes. When higher temperature is used,
heating time may correspondingly be shorter. However, the temperature may preferably not
exceed 85 °C. On the other hand, also lower temperature, for example 70 °C for at least 25
minutes, may be used. After the heat treatment the feed mixture is pelletized and cooled.

[0047] Alternatively, a feed mixture wherein the fatty acid mixture has been blended can be
treated with an expander whereby the pressure and heat in the expander melt and absorb the
fatty acid mixture inside and on the surface of feed raw material particles. The pressure in an
expander treatment is typically 10-40 bar and temperature over 100°C, whereby retention time
may be 3-6 seconds. After the expander treatment the feed mixture is pelletized and cooled.

[0048] Thirdly, the feed described above can be produced by heat treatment during
preconditioning in the pelletizer, if the conditions (temperature, pressure, moisture and time)
are suitable to cause the fatty acid mixture to melt and to be absorbed inside and on the
surface of the feed raw material.

[0049] Preferably the process according to the disclosure does not include extrusion. Such
processing conditions are probably too severe for producing a ruminant feed.

[0050] An emulsifier which promotes the absorption of fatty acid mixture into feed raw material
particles can preferably be added to the rest of the feed mixture before heating. An emulsifier
is added in an amount of 0.01-1.0 %, preferably 0.02-0.2, most preferably 0.02-0.05% by
weight, based on the total weight of the feed mixture. The emulsifier can be chosen among
conventional substances used as emulsifiers. Preferably the emulsifier is a non-ionic emulsifier.
More preferably it has a HLB value of at least 5, more preferably at least 7, and most
preferably at most 14. Examples of emulsifiers usable in the process according to the invention
are castor oil based emulsifiers which are sold for example under the trade name Bredol®. The
amount of the emulsifier is 0.2-2.0%, more preferably 0.5-1.5% and most preferably 0.8-1.2%
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of the fatty acid mixture.

[0051] The milk according to the invention is produced by a process wherein to a lactating
animal is given a milk composition changing amount of the feed disclosed above. A milk
composition changing amount means an amount of complete feed or concentrate feed which
conforms to the normal feeding recommendations of the lactating animal. The changes in milk
composition are detected as an increase in the amount of palmitoleic acid and/or oleic acid.
Preferably the changes are detected also as a decrease in the amount of trans fats and C6-
C12 saturated fatty acids. The changes are partly shown already a week after the change in
feeding but the change in the microbial function takes 3-4 weeks and thus the whole change is
detectable only after 3 weeks.

[0052] The feed described above can provide the animal a daily amount of the fatty acid
mixture 0.2-1.0 kg/day, preferably between 0.3-0.8 kg/day, and most preferably between 0.4-
0.7 kg/day. Typically the daily amount of the fatty acid mixture is at least 0.2 kg/day, preferably
at least 0.3 kg/day, more preferably at least 0.4 kg/day, and most preferably at least 0.5 kg/day.
The dosing can also be expressed as amount of fatty acid mixture ingested via the feed
according to the invention per amount of produced milk. Suitable dosages are e.g. 10-300 g
fatty acid mixture/10 kg milk, more preferably 60-160 g fatty acid mixture/10 kg milk, and most
preferably about 100 g fatty acid mixture/10 kg milk. These daily amounts or amounts per 10
kg milk pro-duction can suitably be applied in any method or use disclosed here below.

[0053] A special feature of the feed to be given to the lactating animal is that the fatty acid
mixture added into it has during the preparation process of the feed mixture protected
digestible nutrients of the feed. By means of the process according to the disclosure the fatty
acid mixture is evenly applied inside and on the surface of the feed raw material particles
whereby utilization of nutrients becomes more effective and also methane production is
decreased. In particular, the feed raw material particles are protected also inside the feed
pellets or granules. Also the fat itself is protected from microbial degradation and on the other
hand the fat does not disturb microbial function and thus digestion of coarse feed. A fatty acid
having a melting point more than 60 °C is as such already protected against microbial action.
The feed thus prepared rises the content of palmitoleic acid and/or oleic acid in milk.

[0054] The remarkable decrease in the amount of milk trans fats was particularly surprising. It
was not expected, since the trans fatty acid amount of normal milk fatty acids is at least 3%
even without fat addition, when feeding comprises silage and conventional compound feed
based on grains and rapeseed This confirms that the raw material particles of the feed
prepared according to the process described above have been protected from rumen
degradation. Thus for example the triglyceride hydrolysis of the feed raw materials and the
hydrogenation of the unsaturated fatty acids released therefrom has evidently at least partly
been hindered. This has decreased formation of trans fatty acids.

[0055] The following examples illustrate the invention. The fatty acid percentages presented in
this application are percentages which disclose relative chromatogram peak areas, as is



evident to a person skilled in the art.

Example 1. Complete feed usable in the invention

[0056] The following raw materials were selected for the preparation of complete feed (in

percentages by weight).

DK/EP 2809166 T3

1. 2. 3.
Rapeseed or soya meal 0-60 10-50 20-30
Feed grain (wheat, barley, oats) 0-70 10-65 20-40
Sugar beet pulp 0-20 2-18 5-15
Wheat bran 0-30 5-25 10-15
Molasses 4-8 3-7 4-5
Wheat middlings 0-20 3-15 3-5
Minerals 0-5 0-5 0-5
Premixes (vitamins and micronutrients) 0-2 0-2 0-2
Fatty acid mixture usable in the invention {2-5 2-5 3-4
Emulsifier 0.02-0.05 {0.02-0.2 {0.02-0.05

Example 2. Concentrate feed usable in the invention

[0057] The following raw materials were selected for the preparation of concentrate feed

(percentages by weight):

1. 2. 3.
Vegetable oilseed meal (soya, rapeseed) {70-97 40 -90 50-80
Pea, broad bean 0-20 2-18 5-15
Distiller's grains 0-20 1-15 3-10
Fatty acid mixture usable in the invention {3-10 3-10 3-8
Sugar beet pulp, bran 0-20 2-18 5-15
Grain 0-10 1-10 2-8
Molasses 0-5 1-4 1-3
Premixes (vitamins and micronutrients) 0-3 0-3 0-3
Minerals 0-5 0-5 0-5
Emulsifier 0.02-0.05 §0.02-0.2 {0.02-0.05
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Example 3. Fatty acid composition of a fatty acid mixture usable in the invention

[0058]
Fatty acid %
C16:.0 290
C18.0 <10
others <3
trans fatty acids 0
free fatty acids ca. 100
melting point >60 °C
iodine value <1

Example 4. Preparation of a test feed usable in the invention

[0059] The raw materials of example 1 were selected as starting materials as follows
(percentages by weight):

Rapeseed meal 30
Barley 30
Wheat 20
Sugar beet pulp 10.3
Mixed molasses 4.0
Mineral mixture 2.3
Micronutrient mixture 0.2
Vitamin mixture 0.2
Emulsifier 0.03
Fatty acid mixture usable in the invention 3.0

[0060] The fatty acid mixture according to example 3 (3.0 % by weight) and emulsifier (0.03 %
by weight) were mixed into the starting materials to obtain 100% by weight of feed mixture. The
feed mixture was mixed in a horizontal mixer for 3 minutes, emulsifier and the fatty acid
mixture were melted with it into the feed mass in a longterm conditioner for 20 minutes at a
temperature of 77 °C, in order to slowly melt and spread the fatty acid mix-ture evenly inside
and on the surface of the feed raw material particles with the help of the emulsifier. Then the
feed mass was pelletized and cooled.
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Example 5. Preparation of milk according to the invention

[0061] In this feeding experiment cows were given 6-16 kg a day of a reference feed or the
test feed according to example 4. As a reference feed was used a complete feed mix-ture
which had been prepared by mixing the starting materials (without fatty acid mix-ture and
emulsifier) of example 4 with rapeseed oil (1.5 % by weight) and calcium salt of palm oil
fraction (1.5 % by weight). Both test periods lasted for 4 weeks and the following results were
obtained:

Reference feed Test feed

Milk (kg/d) 30.0 33.5
Milk fat content (% by weight) 4.16 4.53
Milk protein content (% by weight) 3.16 3.27
[0062] The effect of test feeding on milk fatty acids:

Reference Test feeding
trans fatty acids 4.3 % 1.9%
palmitoleic acid 2.7 %
palmitic acid 39.1 %
C6-C12 unsaturated 9.0%

Example 6. Another preparation of milk according to the invention

[0063] In this feeding experiment cows were given 8-12 kg a day of a reference feed or the
test feed according to example 4. A commercially obtained complete feed mixture was used as
a reference feed. Both test periods lasted for 4 weeks and the following results were obtained:

Reference feed Test feed
Milk (kg/d) 28.5 30.5
Milk fat content (% by weight) 4.45 4.90
Milk protein content (% by weight) 3.55 3.67
[0064] The effect of test feeding on milk fatty acids:
Reference Test feeding
trans fatty acids 49 % 1.8%

palmitoleic acid 2.8%
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Reference Test feeding
palmitic acid 36.4 %
C6-C12 unsaturated 9.4%

[0065] The results from test feedings show that in the milk according to the invention the
amount of trans fatty acids is significantly lower.

Example 7. Cocoa drink from the test milk of Example 5§

[0066] Two cocoa drinks with the following recipes (% by weight) were prepared:

1 2
milk 92.4 89.9
sugar 5.0 5.0
cocoa 2.5 2.5
emulsifier 0.1 0.1
plant sterol ester - 2.5

Example 8. Yoghurt drink from the test milk of Example §

[0067] A yoghurt drink was prepared with the following recipe (% by weight):

milk 85.8
sugar 6.0
fruit/berry concentrate 6.0
stabilizer 0.2
plant stanol ester 1.0
linseed oll 1.0
fermented with lactic bacteria
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Patentkrav

1. Malk, kendetegnet ved, at dets fedtsyresammensaetning omfatter mindst 1,8
% palmitoleinsyre, mindst 33 % palmitinsyre, og derudover totalt hgjst 2,0 %
transfedtsyrer, og hvor naevnte malk er blevet fremstillet med en
fremgangsmade hvor en drgvtygger gives en maelkesammensaetning der sendrer
maengden af et komplet eller koncentreret foder, som indeholder konventionelle
foderingredienser og konventionelle additiver og andre hjzelpestoffer, hvor de
konventionelle foderingredienser og konventionelle additiver og andre
hjaelpestoffer inkluderer mindst 15-55 % protein og 5-50 % stivelse, hvor naevnte
foder indeholder inden i og pa overfladen af foderramaterialepartikler en
fedtsyreblanding, hvor i tilfaelde af et komplet foder, fedtsyreblandingen anvendes
i en mangde pa 1-6 vaegtprocent, og i tilfaelde af et koncentreret foder, mangden
af fedtsyreblanding er 2-10 %, baseret pa den totale vaegt af foderet, hvor
andelen af maettede fedtsyrer er over 90 % og fedtsyreblandingen omfatter
mindst 99 % frie fedtsyrer, mindst 90 % palmitinsyre (C16:0), hgjst 10 %
stearinsyre (C18:0), 0-3 % andre fedtsyrer, og er fri for transfedtsyrer, har et
smeltepunkt pa >60°C og en jodvaerdi pa <1, for derved mindst delvist at
beskytte stivelsen og proteinet fra mikrobiel nedbrydning i vommen, hvor
mangden af fedtsyreblanding indtaget via foderet per mangde af produceret
maelk er 60-300 g af fedtsyreblandingen/10 kg meaelk, og meaelken genvindes.

2. Mzlk ifglge krav 1, kendetegnet ved, at dens fedtsyresammensaetning
omfatter mindst 5 %, fortrinsvis mindst 10 % mere palmitoleinsyre end
fedtsyresammensaetningen af traditionel meaelk.

3. Mzlk ifglge krav 1 eller 2, kendetegnet ved, at dens fedtsyresammensatning
omfatter mindst 5 %, fortrinsvis mindst 10 % mere palmitinsyre end

fedtsyresammensaetningen af traditionel meaelk.

4. Mzlk ifglge et hvilket som helst af kravene 1-3, kendetegnet ved, at dens
fedtsyresammensaetning omfatter mindre C6-C12 maettede fedtsyrer end
fedtsyresammensaetningen af traditionel meaelk, fortrinsvis mindst 5 % mindre,

mere fortrinsvis mindst 10 % mindre.
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5. Malk ifglge et hvilket som helst af kravene 1-4, kendetegnet ved, at dens
fedtsyresammensaetning omfatter mindst 2,0 %, fortrinsvis mindst 2,3 %, mere
fortrinsvis mindst 2,5 % og mest fortrinsvis mindst 2,7 % palmitoleinsyre.

6. Mzlk ifglge et hvilket som helst af kravene 1-5, kendetegnet ved, at dens
fedtsyresammensaetning omfatter mindst 35 %, fortrinsvis mindst 37 %
palmitinsyre.

7. Mzlk ifglge et hvilket som helst af kravene 1-6, kendetegnet ved, at dens
fedtsyresammensaetning omfatter hgjst 10 %, fortrinsvis hgjst 9,8 %, mere
fortrinsvis hgjst 9,5 %, endnu mere fortrinsvis hgjst 9,3 %, stadig endnu mere
fortrinsvis hgjst 9,0 % og mest fortrinsvis hgjst 8,5 % C6-C12 maettede fedtsyrer.

8. Mzlk ifglge et hvilket som helst af kravene 1-7, kendetegnet ved, at det
indeholder mindst en helbredsfremmende komponent valgt fra gruppen bestdende
af plantesteroler og deres estere, n-3 fedtsyrer, vitaminer sdsom A, D, E og K

vitamins, naeringsfibre, probiotika og mineraler, sasom calcium.

9. Malkefremstillingsfremgangsmade til fremstilling af en maelk ifslge et hvilket
som helst af kravene 1 til 7, kendetegnet ved, at der til en drgvtygger gives en
malkesammensaetning der a&endrer maangden af et komplet foder eller et
koncentreret foder, som indeholder konventionelle foderingredienser og
konventionelle additiver og andre hjaelpestoffer, hvilket inkluderer protein i en
mangde pa 15-55 % og stivelse i en maengde pa 5-50 % af de konventionelle
foderingredienser og konventionelle additiver og andre hjzelpestoffer, og hvor
naevnte foder indeholder inden i og pa overfladen af foderramaterialepartikler en
fedtsyreblanding, hvor i tilfaelde af et komplet foder, fedtsyreblandingen anvendes
i en mangde pa 1-6 vaegtprocent, og i tilfaelde af et koncentreret foder, mangden
af fedtsyreblanding er 2-10 %, baseret pa den totale vaegt af foderet, hvor
andelen af maettede fedtsyrer i fedtsyreblandingen er over 90 % og
fedtsyreblandingen omfatter mindst 99 % frie fedtsyrer, mindst 90 % palmitinsyre
(C16:0), hgjst 10 % stearinsyre (C18:0), 0-3 % andre fedtsyrer, og er fri for
transfedtsyrer, har et smeltepunkt pa >60°C og en jodvaerdi pa <1, for derved
mindst delvist at beskytte stivelsen og proteinet fra mikrobiel nedbrydning i
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vommen, hvor mangden af fedtsyreblanding indtaget via foderet per mangde af

produceret malk er 60-300 g af fedtsyreblandingen/10 kg maelk, og maelken
genvindes.

10. Mzlk ifglge et hvilket som helst af kravene 1-7 yderligere indeholdende 0,1-
10 veegtprocent plantesterol eller plantesterolester til anvendelse i ggning af HDL-
kolesterol og mindskelse af LDL-kolesterol i menneskeblod.



