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Tablel - Ingredient and chemical composition of
the experimental diets dry matter (%6)

Feed ingredients % of Chemical o
(% of dry matter) DM composition 76 0f DM
Net lactation
Alfalfa 20.97 energy (Mcallkg) 1.65
Silage corn 19.23  Crude protein (%) 175
Barely 13.11 Cell wall (%) 32.2
Corn 13.11 dry matter(%) 59.62
Hemicellulose-
Wheat 3.93 free cell wall (%) 19.9
Soybean meal 10.94 Ethere(%/loga xtract 3.1
Canola meal 10.94 Calcium (%) 091
Sugar beet pulp o
RuMi Fat 5.46 P (%) 0.53
CLA -
Sodiom bicarbonat 0.60
Salt 0.15
Carbonat calcium 0.81
Dicalcium
phosphate 0.15
Mineral -vitamin 0.60 Total 100
supplement

Each kilogram of these supplements has 500,000 units
of vitamin A, 200,000 units of vitamin D3, 4,000
milligrams of vitamin E, 500Mg of antioxidant, 190 g of
calcium, 80 g of phosphorus, 21 g of magnesium, 3000
mg of copper, 2000 mg of manganese, 3000 mg of
zinc,100 mg of cobalt, 100 mg of iodine and 35 mg of
selenium.
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Table-2 Effect of conjugated linoleic acid and adipose supplements on the mean score of body condition and
its changes in Holstein dairy cows during the prepartum and postpartum transition period

Pre partum Post partum
Control CLA fat SEM  P-Value Control CLA fat SEM

ltems Supplement  supplement Supplement  supplement P-Value
Physical 3.50b 3.6° 3.4® 0.12  0.02 3P 3.47° 3.2%® 0.1 0.02

status

score
Physical  0.96°2 0.72° 0.66° 0.25 0.03 0.96° 0.72° 0.66° 0.25 0.03

status

change

Body 635 662 645 195 0.16 615 642 625 18.5 0.16

weight (kg)

Means within the same column with different superscript letters differ significantly (P<0.05).
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Figurel - Effect of conjugated linoleic acid on the dry matter intake production and composition of milk in
Holstein dairy cows during the transition period
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Table -3 Effect of conjugated linoleic acid on the production and composition of milk in Holstein dairy
cows during the transition period

Treatments P-Value
Items Control CLA Fat SEM  treatment time treat_ment X

Supplement Supplement time
Dietary(kg/ day) 35.2 37.6 36 1.65 0.41 0.002 0.02
Fat (kg / day) 1682 160.5 ¢ 162° 1.24 0.04 0.24 0.30
Fat (%) 3.42°¢ 3.69°2 3.55° 0.26 0.03 0.35 0.19
Protein (kg/ day) 114.20 122.14 124.2 23.0 0.21 0.25 0.71
Protein (%) 2.65 2.84 2.63 0.9 0.45 0.69 0.40
Lactos(kg/day) 202.5 214.2 210.4 0.12 0.59 0.29 0.39
Lactose (%) 4.60 4.81 4.65 0.14 0.62 0.46 0.70
Total solids (%) 8.9 9.1 9 0.10 0.20 0.14 0.12

Means within the same column with different superscript letters differ significantly (P<0.05).
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Table 4- Effect of conjugated linoleic acid on blood parameters in Holstein dairy cows during the transition

period
Treatments P-Value
Items Control CLA Fat SEM treatment time treatment x time
Supplement Supplement

Cholesterol (mg / dL) 239.2 260.5 255 8.21 0.72 0.61 0.59

Triglyceride (mg / dL) 4262 21.3° 23.1° 1.13 0.03 0.16 0.20

HDL (mg/dL) 88.14 90.20 89.5 8.65 0.14 0.23 0.20

LDL (mg/ dL) 146 155 43 021  0.20 0.18

VLDL (mg/dL) 5.2 4.5 4.7 1.14 0.16 0.18 0.16

NEFA (umol / dL) 161¢% 0.91° 1.092 0.04 0.03 0.11 0.10

BHB (umol / dL) 555" 60.4 ? 58.6 3.1 0.03 0.17 0.14

Means within the same column with different superscript letters differ significantly (p<0.05).
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Introduction: conjugated linoleic acid (CLA) is used as an energy and functional food in a Holstein
cattle feed ration and have beneficial effects on the Holstein cattle diet in different periods. conjugated
linoleic acid can be the intermediate product of fatty acids biohydrogenation. Unsaturated fatty acids
are introduced into the rumen, which is absorbed by the rumen and converted to CLA in a process in
the breast tissue (Taghizadeh et al. 2009). Studies have further identified the substantial effect of
dietary factors on milk fat content of CLA and identified a marked range among individual cows in
the ability to synthesize CLA. Thus, through diet manipulation and perhaps even genetic selection,
the milk fat content of CLA can be enhanced (Taghizadeh et al. 2009). Milk fat contains several
compounds with known anti-carcinogenic properties. One of these is conjugated linoleic acid (CLA),
and dairy products are the major source of CLA in human diets. In addition to its anti-cancer effects,
biomedical studies with animal models have demonstrated that CLA has a range of beneficial
effects. The processes for the biosynthesis of CLA in dairy cows have been established and involve
the absorption of fatty acid biohydrogenation intermediates produced in the rumen and their
subsequent conversion to CLA by the mammary enzyme A9-desaturase (Bauman2004). The purpose
of this study was to evaluate the effect of CLA fat supplementation on production performance,
energy balance, milk production and its compositions and some blood parameters in Holstein dairy
cows during transition period.

Material and methods: In this study, eighteen 4 years old Holstein dairy cows of were used with a
history of two breedings, weight of 600 + 50 kg, mean daily milk production of 30 + 5 kg, and a body
condition score of about 3 with the same environmental conditions. The main difference was in the
energy of supplementary diet and fat used in the three experimental groups. The control group
consumed Basic ration. The second group consumed 120 g/day CLA supplement from the rumen as
a source of trans-10 Cis-12 CLA and Cis-9 trans-11 CLA. The third group consumed fat supplements
(120 Grams of fatty acids per day containing 0 and 80 g of conjugated mixed linoleic acid isomers
per day). The diets of cows were formulated and balanced based on their predictive requirements
(NRC 2001) for energy, protein, minerals, and vitamins. After determining the cows BCS, uniforming
and randomly selecting of treatments, the treatment started two weeks Pre partum and continued until
two months after it. Dairy fat supplements were fed twice a day at 8:00 am and 7:00 pm, and water
was available to the animals throughout the treatment.
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The cows were milked three times a day and the daily milk production was recorded for evaluation
purposes. Cow milk production was measured and recorded daily during the experimental period and
continued until day 60 of lactation. During the experiment, in addition to recording, milk samples
were taken to measure milk composition on a weekly basis at each milking session. milk samples
were taken for composition analysis and stored at 4 ° C until further analysis with a preservative
(Bronopal). For fatty acid analysis, milk samples were taken once a week and were kept at -20 ° C
until analysis of fatty acids. Blood samples were taken using heparin tubes from the tails of the
animals two weeks Pre partum and then, once a week until 60 days of lactation at 7 am (before the
morning meal). Blood samples were transferred to the laboratory on ice. In order to obtain blood
plasma, the blood samples were centrifuged at 3000 rpm for 15 minutes at 4 ° C and then, the collected
plasma samples were divided in two tubes and stored at -20 ° C for analysis of metabolites and
hormones. Blood parameters (lipid profile and HDL, LDL, VLDL, NEFA) were tested to elucidate
the effect of different sources of CLA supplementation on the production and composition of milk
and the energy balance BCS.

Results and discussion: In this study, the BCS showed the effects of conjugated linoleic acid
consumption and fat supplementation on the mean score of BCS. We carefully recorded the changes
in BCS and per our observations these changes were 0.96, 0.72 and 0.66 percent (P<0.05). In general,
the effects of conjugated linoleic acid and fat supplements on the production of cows were significant
(P<0.05). The milk productions in control groups, fat supplement and conjugated fatty acid were 36,
35.2 and 37.6 kg/day, respectively, indicating a significant difference between the three diet groups
(P<0.05). This variation may be due to the differences in the source of the degradable and non-
degradable protein, the amino acid profile, and the digestibility of the amino acids in the rumen and
small intestine (Taghizadeh et al. 2009). In this experiment, the addition of CLA and fat supplements
to the dairy diet show a significant effect in milk composition (P<0.05). As shown in Table 2, there
was a significant difference in the milk composition of the animals in the three experimental groups
in terms of protein, lactose and total milk solids (P<0.05). In the current study, use of conjugated
linoleic acid and fat supplements in Holstein dairy cows significantly affected the blood and serum
parameters; cholesterol, triglyceride, HDL, LDL, VLDL, NEFA and BHB of cows in this study
(P<0.05).

Conclusion: The results showed that supplementation of conjugated linoleic acid in Holstein cattle
during the transfusion period can increase the BCS of milking cows, their milk and protein
production, as well as their milk lactose and total solids. Moreover, the conjugated linoleic acid
enhanced some blood parameters during the transition period.
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