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The purpose. To analyze results of domestic and foreign scientific probes of last years as to productive
and metabolic influence, increase of productivity of fatty additives in rations of feeding of different age and
productive groups of cattle. Methods. Analytical, theoretical generalization. Results. Results of own probes,
domestic and foreign authors carried out in last years concerning metabolic and productive action of
protected lipids and fatty acids at use of their additives in rations of feeding of different age and productive
groups of cattle are brought. Conclusions. Utilization in structure of rations of different age and productive
groups of cattle of additives of the protected fats and polyene fatty acids of vegetable origin stimulates
metabolism at animals, increases their productivity and improves quality of milk and beef. The most effective
is use in structure of rations of young stock and adult animals of additives of calcium salts of fatty acids
made on the basis of sunflower, soybean, canol rape, linen and palm oils.
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Introduction. Numerous researches prove that application of added vegetable and animal fats in animal
diet makes stimulating effect on metabolism, intensity of the animal growth and development, forage
payments, slaughtering output, food and biological value of animal products [3]. Such effect is forced by
high-energy coefficient of fats, their nitrogen-holding action in bodies, positive impact on regulation of
metabolic processes, accumulation of fat-soluble vitamins in tissues [5]. Modern intensive technologies of
animal breeding expect, as a rule, application of added fats in diets.

Peculiarities of anatomy and functioning of intestinal track force some substantial differences in
application of added fats in diel of ruminants, as compared to nonruminant ones. Particularly, there are some
peculiarities in application of added fats in diets of cattle because of presence of forestomaches and
importance of symbiotic rumen microorganisms in digestive processes and metabolism [26].

It is confirmed that high level of vegetable and animal fats in cattle diets, in the period of active functioning
of forestomaches, inhibits metabolic activity of a set of rumen microorganisms. It is also demonstrated that
intensive breakdown of alimentary lipids and hydrogenation of polyenoic fatty acids by ferment systems of
microorganisms in cattle forestomaches, results in degradation of a considerable amount of essential
(linoleic and linolenoic) and other fatty acids, making negative impact on food and biological quality of milk
and beef. Considering the above-mentioned reasons, countries with developed cattle farming have lately
carried intensive scientific researches concerning increase of efficiency of added fats application in diet of
the kind of animals.

The present article gives results of personal researches, as well as of domestic and foreign authors of the
latest years concerning metabolic and productive effect of protected lipids and fatty acids in application of
their additives in diets of different age and productive groups of cattle.

Main material. Results of experimental researches prove that increased level of fats and fatty acids in
cattle diets inhibits fermentation processes in rumen, decreases digestion of organic substances in
forestomaches and intestinal track in general. Among fatty acids, coming into cattle body with forage,
essential polyunsaturated (linoleic and linolenoic) fatty acids constitute 70-85%, while in milk and beef, their
share makes only 4-8% [1]. It happens because in the kind of animals, polyenoic fatty acids are subjected to
active hydrogenation under the impact of ferment systems of rumen microorganisms. Thus, their share in
small bowel considerable decreases and concentration of saturated acids increases [26]. It is a well-known



fact that polyenoic (linoleic and linolenoic) and other unsaturated fatty acids make anticancerogenic,
antisclerotic and anti-inflammatory effect in animals’ bodies [25]. Besides, the mentioned fatty acids stimulate
reproductive functions of cows and heifers, support expression of reproductive genes, are substrates for
synthesis of estrogens, progesterone and prostaglandins, activate metabolic processes in follicular, oocytes,
supply growth and development of embryos [17]. Considering everything mentioned above, different
methods are used to protect vegetative and animal fats before giving them to animals in order to reduce
negative effect of alimental fats on metabolic activity of symbiotic microorganisms of cattle forestomaches,
raise income of polyenoic fatty acids from bowel into blood stream and increase share of polyunsaturated
fatty acids in the content of milk fat and beef [18].

Feeding of cattle with a certain amount of native seed of oilseeds, which contains lipids and is protected
with seed coat, is the simplest and cheapest way to protect polyunsaturated fatty acids from
biohydrogenation and prevent their negative effect on living activity of rumen microorganisms [4]. It is argued
that short-term application of flax seed additives in cow diet forces some increase of milk productivity, but
does not influence share of milk fat, protein [20] and lactose, while long-lasting application of the additives
does not increase milk productivity [19]. It is noted, that feeding of lactation cows with flax seed additives
insufficiently increases share of unsaturated fatty acids in content of milk lipids [21], and it is also determined
that feeding with sunflower seed practically does not protect unsaturated fatty acids from hydrogenation in
rumen [27]. The research demonstrates that feeding of young cattle with shattered seed of oilseeds
increases level of polyunsaturated fatty acids in content of lipids of muscular and fatty tissues [22], other
researchers prove poor increase of polyenoic fatty acids in animals’ tissue lipids in case of their feeding with
the mentioned feeding additives [8].

Numerous data prove that level of hydrogenation of polyunsaturated fatty acids by fermentation
microorganisms of ruminant forestomaches can be decreased by extruding of seed of oilseeds before giving
it to animals. Particularly, application of extruded seed of flax in the diet of milking cows causes some
increase of the share of unsaturated fatty acids in milk fat. However, according to the other data, application
of extruded seed of oilseed in cattle diet practically does not reduce biohydrogenation of unsaturated fatty
acids in rumen [14].

According to the data of other authors [15], application of full seed of rape, processed with hydrogen
peroxide, results in some increase of income of unsaturated fatty acids into small bowel, as compared to
unprocessed shattered rapeseed. However, according to the data of some other researchers [28],
application of rape seed, processed with hydrogen peroxide, in the diet of lactation cows reveals the same
effect on milk productivity, fatty acid content of milk fat and quality of milk, as it is in case of feeding with
native shattered rapeseed.

It is confirmed [13] that radiation of flax seed with infrared light (micronization), before giving it to cows,
insufficiently increases share of unsaturated fatty acids in milk fat.

Analysis of the published data of recent years prove that production of calcium salts, basing on
unsaturated fatty acids, is the most widely spread and efficient chemical means to protect the acids in
vegetable fats, fed to cattle [2, 3, 7, 9-11]. Calcium salts of polyenoic fatty acids are stable under conditions
of rumen pH, almost are not subjected to hydrogenation by microorganisms in the chamber of intestinal
track, and moving to abomasum and small bowel, set calcium ions free, are absorbed by mucous coat of
small bowel and transported by blood to organs and tissues. Some researches prove that application of
calcium salts of fatty acids in cattle diet does not deteriorate fermentation processes in rumen, supports
protection of pH of its environment, does not depress living activity of rumen microflora [7], does not reduce
digestion of diet nutrients, does not inhibit production of volatile fatty acids and supplies optimal vinegar-
propionic ratio in rumen, increases adsorption of calcium in gastro-intestinal tract and positively effects
animals’ health [30]. Calcium salts are well digested in gastro-intestinal tract of cattle, not deteriorating
digestion processes in general.

Feeding cows with calcium salts of fatty acids, produced on the base of vegetable oils, increases milk
productivity, share of fat and lactose in milk, but share of protein lightly decreases, while its general
production does not fall [10]. Besides, application of calcium salts of fatty acids in lactation cows diet enables



reduction of the share of saturated and increase of the level of unsaturated fatty acids, including share of
linoleic acid in milk fat [3, 11].

It is determined that application of calcium salts of fatty acids, produced on the base of palm oil and cod-
liver oil, in cows diet activates progress of metabolic processes in their body, stimulates wish and fertility,
optimizes luteolysis, increases level of progesterone and F2. prostaglandin in blood [2, 9].

Feeding of cattle with calcium salts of fatty acids, produced on the base of vegetable oils, increases share
of unsaturated fatty acids in body tissues [3, 12].

Covering of lipids and polyenoic fatty acids with protein-formaldehyde coat is another chemical way to
protect them [16]. In acid environment of abomasum, protection coat is destroyed, released protein is split up
by digestion ferments, and fatty acids, including polyenoic ones, are actively absorbed in mucous coat of
small bowel, that substantially increases their share in tissues of the body, and thus, in animal products
(milk, beef) [6].

Some authors say that protection of vegetable fats in the form of protein-formaldehyde complexes is
sometimes low-efficient step, because of physical splitting up of the product while chewing in mouth cavity,
as well as in case of unsatisfactory control for the progress of the mentioned processing. It is also marked
that production of such lipid-protein-formaldehyde feeding additives requires much expenses [24].

It is demonstrated that application of rapeseed, processed with formaldehyde, in cows diet, does not
influence level of milk productivity and share of protein in milk, while share of unsaturated fatty acids in milk
lipids increases. However, its application in animal breeding has been lately forbidden in some countries,
because of cancerogenic action of formaldehyde [29].

It is defined that incapsulation of lipid-fatty acid feeding additives with calcium alginate, before cattle
feeding, is of low efficiency [23].

Conclusions.

Making conclusion of the mentioned published data, one should note that application of additives of
protected fats and polyenoic fatty acids of vegetable origin in the diet of different age and productive groups
of cattle makes positive metabolic and productive effect for the kind of animal. One should stress that
application of calcium salts of fatty acids, produced on the base of vegetable oils, in the diets of young cows,
is the most widely spread and efficient way.
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