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EFFECTS OF USE OF PROTECTED FATTY ACIDS
IN EARLY LACTATING COWS FEEDING '

G. Grubié¢, M. Radivojevié, N. Dordevi¢, M. Adamovié, B. Spiridonovié, B. Radomir®

Abstract: The influence of protected fatty acids in cow diets, during the first lactation phase, on the
amount and chemical composition of milk and important physiological parameters was investigated. The
experiment lasted 60 days on two groups of Holstein cows similar in age, lactation phase and milk production.
Both groups (experimental and control) received diet with lucerne hay, lucerne haylage, maize plant silage,
extruded soybeans and concentrate mixture with 18% crude protein. Cows in experimental group also
received 0.5 kg of the product based on protected fatty acids.

The milk yield on 15, 30, 45 and 60-th day was not significantly different in the two groups. There
were no significant differences (P>0.05) in 4%FCM (31.0 : 33.2 kg). Milk fat percentage (3.55 : 3.56) and
protein percentage (2.93 : 2.92). Urine tests were done three times (in days 1-7, 27-33 and 55-60 of lactation).
During the second urine test the significantly lower bilirubin concentration was determined in experimental
group (P<0.01), while in the second and third test the significantly higher glucose content (P<0.01) was
determined in experimental group (2.5 : 2.8 mmol/L).

The experimental results showed that the use of protected fatty acids had no influence on the amount
and composition of milk. The significant influence was observed only in some physiological parameters in
COWS.

Key words: cow, milk, physiological parameters, protected fatty acids.

Introduction and literature review

Ruminants are adapted to use carbohydrates as the main energy source, while the fat content in total
energy supply is relatively small (Grubi¢ et al., 2002). Diets for dairy cows have typically 1-4% of fat and
only 50% of that are true fats, while the rest are fatty substances like carotenes, liposoluble vitamins and
similar (Dordevic et al., 2003). Small amount of fat (oil) exists in cereal grains, especially in germs. On the
other hand, there is much more fats (18-50%) in some grains (soybeans, sunflower), but they are rarely used
unprotected in ruminant nutrition (Nesi¢ et al., 2001).

Fats from the diet are changed with enzymes produced by rumen microorganisms and the
composition of lipids adsorbed by animals is significantly different from those supplied by the diet. There is
significant amount of microbial lipid metabolism and de novo synthesis in the rumen. The use of fatty acids in
rumen microorganisms is usually limited to incorporation in cells and for synthetic porpoises (Grubi¢ and
Adamovié, 2003). Dietary lipids are hydrolyzed first in the rumen to free fatty acids and glycerol and after that
fatty acids are biohydrogenated. The result is that ruminants mostly adsorb saturated fatty acids, which has
influence on lipid consistence in their tissues and milk fat (Grubié¢ et al., 2005).

The problem in energy supply in cow diets especially exists in high yielding animals that produce
more than 35 kg milk per day, in the early post-partal period (Grubi¢ and Adamovi¢, 2003; Adamovié et al.,
1997). The reason is low intake during the first weeks of lactation, which as a result have insufficient intake
of energy and nutrients. One of the ways to solve the problem of negative energy balance is to use quality
feeds with high energy content. One of the ways to achieve that is to use protected fats or fatty acids (as
calcium salt powder of pellets), which escape changes in the rumen and reach small intestines unchanged,
where they are digested by lipase to fatty acids and glycerol and are adsorbed in that form. Population with
lower milk production (<7000 kg milk per cow/year) normally do not need supplements in the form of
additional fat.

The presence of some (unsaturated) fatty acids may have detrimental influence on microorganism
population (Grubié et al., 1996, Bell et al., 2003). This is why it is advised to use protected fats which do not
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have influence on microorganisms. In most cases additional fat has positive effects in high yield dairy cows
(Castafieda-Gutiérrez et al., 2005; Veth et al. 2005, Solorzano and Kertz, 2005). The use of some feeds as
additional fat source may have influence on conjugated linoleic acid content in milk fat. This fatty acid is
important anticarcinogenic agent (Parodi, 1997), and may have positive effect on human health (Grubi¢ et al.,
2005). The content of some fatty acids in the diet, among other factors (concentrate/forage ratio, protein,
fiber, feed conservation and others) has important influence on milk yield and amount and composition of
milk fat (Gerson et al., 1983; Jovanovié et al., 1997; Grubié et al., 2003).

Material and methods

The experiment lasted 60 days on two groups of Holstein cows, similar in age, lactation
phase and milk production in this and previous lactations. There were 44% cows in third, 32% in fourth and
8% in fifth lactation. As the source of protected fatty acids a product called “Vegegold” was used. In both
groups cows received diet with lucerne hay, lucerne haylage, maize plant silage, extruded soybeans and
concentrate mixture with 18% crude protein. Cows in experimental group also received 0.5 kg of the product
based on protected fatty acids (,,Vegegold®). The investigation of parameters of metabolic profile in urine
(bilirubin, proteins, nitrates, glucose, ketone bodies) was done by ,,Medi test“, a fast urine-test, and also urine
pH and viscosity were investigated three times during the investigation (in days 1-7, 27-33 and 55-60 of
lactation). Blood samples were taken from jugular vein, 3-4 hours after morning feeding for glucose test on 1,
30 and 60 days of lactation. Milk yield was measured by metatrone on days 15, 30, 45 and 60. On the last day
of experiment the samples of milk were taken for analysis of protein and milk fat, which was done by
»Milcoscan®. All results were statistically analyzed by T-test (Statistica v.6).

Results and discussion

The amount of produced milk had expected increasing trend during the experiment. In experimental
group on 60th day there was slightly higher amount of 4% FCM and milk fat and lower in protein, but
differences were not significant (P>0.05).

In some experiments the adding of the conjugated linoleic acid to the diet produced decrease in milk
fat content within 24 hours (Baumgard et al., 2002). When the addition was stopped the milk fat percent
reached earlier level. The mechanism of this influence is not completely clear but it is thought that such effect
is produced by trans-10, cis-12 conjugated linoleic acid isomer (Bauman et al., 2001).

Results similar to ours were obtained by Adamovié et al. (1997) in an experiment where
experimental group received fat concentrate (powdered protected fatty acid calcium salts) as 10% dry matter.
The amount of produced milk in the experimental group was 11.05% higher, while protein and fat values in
control and experimental treatments were 3.38 : 3.39 % and 2.92 : 2.87 % respectively. Robb et al. (1987)
also determined that adding 0.5 kg “Megalac” increased 4% FCM ( 29.49 : 32.55 kg) and milk fat (3.04 : 3.18
%) production. Kraszewski et al (1993) determined that addition of 0.5 kg fat concentrate per cow/day
resulted in better results during the summer compared with winter months. The significance on these results is
in the fact that cow appetite is decreased in summer due to heat stress, which results in negative energy
balance.

Table 1. Milk yield and composition

. Treatment .
Days of experiment and parameters Control | Experimental Significance
Amount of milk, kg :
15 day 26.7 26.0 NS
30 day 28.6 28.4 NS
45 day 29.9 304 NS
60 day 30.7 31.7 NS
Amount of 4% FCM, kg, 60 day : 31.0 332 NS
Milk composition, 60 dan :
Milk fat- % 3.55 3.56 NS
Protein, % 2.93 2.92 NS
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The content of urobilinogen varied widely during the experiment, with the trend to decrease in the
later phase (Table 2). Also the gradual decrease in bilirubin was observed. The difference between control and
experimental group (20.76 : 6.76 umol/L) was significant (P<0.01). Protein and ketones in urine also had
decreasing trend. In the first control period there was significant difference (P<0.01) in urine pH values.
Specific weight of urine was parameter which remained constant.

Table 2. Results of urine analysis

Parameters Treatment

Control Experimental
Test number 1 2 3 1 2 3
Urobilinogen, pmol/L | 12.20 | 5.16 2.36 | 2.36 1.00 1.00
Bilirubin, pmol/L 34.44 | 20.76a | 1540 | 28.48 | 6.76b | 16.76
Protein, mg/dL 2740 | 21.80 | 13.40 | 25.00 | 13.00 | 11.40
Ketones, mmol/L 2.10 0.60 0.10 | 0.60 | 0.20 | 0.20
pH 7.4a 6.8 7.0 7.1b 6.9 6.8
Specific weight, g/em® | 1.001 [ 1.000 [ 1.000 [ 1.000 | 1.000 | 1.000

a,b= values with different letters are significantly different (P<0,01)

The amount of glucose in blood varied very little (2.4-2.8 mmol/L). At the beginning the glucose
content was very low, and it was slightly increased during lactation and remained within physiologically
normal values in control group. In experimental group the increase in glucose content was significant, which
may be result of the protected fat added (Table 3).

Tabela 3. Blood glucose content, mmol/L

Sampling time Treatment Significance
Control | Experimental
Day- 1. 24 2.5 NS
Day 30. 2.5 2.8 ok
Day 60. 2.5 2.8 ok
** P<0,01
Conclusion

In the experiment explained in this work, the use of “Vegegold”, product based on protected fatty
acids in the diets of dairy cows in the first phase of lactation had no significant influence on milk production
and on milk fat and protein content. However, this product had positive effects on some physiological
parameters, particularly those which indicate better energy supply (blood glucose). This justifies the use of
such products in high yielding dairy cow feeding, since they have increased needs for energy in their diets.

EFIKASNOST KORISCENJA PROTEKTIRANIH MASNIH KISELINA U ISHRANI
KRAVA U RANOJ LAKTACII

G. Grubi¢, M. Radivojevi¢, N. Dordevi¢, M. Adamovi¢, B. Spiridonovi¢, B. Radomir
Rezime

U radu je ispitivan uticaj protektiranih masnih kiselina u obrocima za krave, u prvoj fazi laktacije, na
koli¢inu i hemijski sastav mleka i vaznije fizioloske parametre.

Eksperiment je izveden u trajanju od 60 dana, na dve grupe krave po 25 krava crno bele rase
ujednacenih prema starosti, fazi laktacije i koli¢ini mleka u prethodnim laktacijama.

Obe grupe krava (kontrolna i ogledna) su dobijale obrok na bazi lucerkinog sena, lucerkine senaze,
kukuruzne silaze, sirovog pivskog trebera, sojinog griza i smeSe koncentrata sa 18 % proteina. Pored
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navedenih hraniva, krave ogledne grupe dobijale su su i 0,5 kg proizvoda na bazi protektiranih masnih
kiselina.

Koli¢ina mleka namuzena 15., 30., 45. i 60. dana po telenju nije se statisticki razlikovala izmedu
kontrolne i ogledne grupe. Nije bilo znacajnosti razlika (P>0,05) u koli¢ini 4% mast korigovanog mleka (31,0
: 33,2 kg), procenta mle¢ne masti u mleku (3,55 : 3,56) i procenta proteina u mleku (2,93 : 2,92). Testovi
urina su obavljeni u tri navrata tokom ogleda ( izmedu 1. i 7. dana; 27. i 33. dana i 55. i 60. dana nakon
telenja). U drugom urino testu ustanovljena je znacajno niza koncentracija bilirubina u urinu ogledne grupe
(P<0,01). Tridesetog i Sezdesetog dana ogleda koli¢ina glukoze u krvi bila je znacajno veéa (P<0,01) kod
ogledne grupe i prema redosledu grupa (K:0O), u oba navrata, iznosila 2,5:2,8 mmol/l.

Rezultati ogleda ukazuju da koriS¢enje protektiranih masnih kiselina nije imalo znacajnijeg uticaja
na koli¢inu i sastav mleka. Signifikantan uticaj ispoljen je na popravljanje nekih fizioloskih parametara krava.
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