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ABSTRACT

The objective of this study was to determine the effects of different sources of fatty acids on the performance and
liver activity indices of Holstein cows during the transition period. Thirty-five cows were randomly assigned (from
21 days prepartum to 21 days postpartum) to 5 dietary treatments consisting of a diet containing palm oil (T1) as
control, CLA fat supplement (T2), extruded flaxseed (T3), mixes of CLA fat supplement and extruded flaxseed(T4),
and sesame oil and sesame meal (T5). The amounts of dry matter intake and milk yields were measured daily and
milk composition was measured weekly. Blood samples were collected weekly to determine the concentration of
plasma parameters. Feed intake, milk yields and milk composition were generally similar among treatments (P>0.05).
Among blood parameters, the levels of urea and total protein affected by treatment in postpartum (P <0/05). The
concentration of total protein in group T3 was higher than group T1. The urea concentration in group T5 was higher
as compared with group T3. Amount of aspartate aminotransferase in prepartum had a significant tendency between
treatments (P<0.1) and the highest amount was observed for group T1. The results of this study showed that CLA
supplementation and extruded flaxseed increased total protein and reduced blood urea and has a beneficial effect on
the health of the liver during the transition period.
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Table 1. Ingredients and nutrient composition of pre and postpartum diets

Diet” Prepartum Prepartum

T1 T2 T3 T4 T5 T1 T2 T3 T4 T5
Ingredient (% of DM)
Alfalfa hay, mid 3175 3175 3175 3175 31.75 24.25 24.25 24.25 24.25 24.25
Corn silage 28.57 28.57 28.57 28.57 28.57 17.15 17.15 17.15 17.15 17.15
Beet pulp, dehydrated 0.60 0.60 0.60 0.60 0.60 2.50 2.50 2.50 2.50 2.50
Corn grain, ground 7.94 7.94 7.94 7.94 7.94 15.16 15.16 15.16 15.16 15.16
Barley grain, ground 11.90 11.90 11.90 11.90 11.90 1291 1291 1291 1291 1291
Soybean meal 5.16 5.16 5.16 5.16 5.16 11.45 11.45 11.45 11.45 11.45
Cottonseed, whole 0.6 0.6 0.6 0.6 0.6 1.68 1.68 1.68 1.68 1.68
Corn gluten meal - - - - - 1.68 1.68 1.68 1.68 1.68
Canola meal 3.17 3.17 0.99 1.87 - 6.72 6.72 2.35 3.65 -
Wheat bran 6.55 6.55 6.75 6.67 7.62 - - 0.49 0.34 2.53
Extruded linseed - - 2.86 1.67 - - - 5.09 3.65 -
Fat powder 0.95 0.56 - - - 1.68 1.23 - - -
Sesame meal - - - - 2.18 - - - - 4.32
Ca salt of Sesame oil* - - - - 0.83 - - - - 14
CLA supplement” - 0.4 - 0.4 - - 0.5 0.5 - -
Glycoline 1.19 1.19 1.19 1.19 1.19 1.40 1.40 1.40 1.40 1.40
Sodium bicarbonate - - - - - 0.9 0.9 0.9 0.9 0.9
Ammonium chloride 0.79 0.79 0.79 0.79 0.79 - - - - -
Magnesium oxide - - - - - 0.28 0.28 0.28 0.28 0.28
Magnesium sulfate 04 04 0.4 0.4 04 - - - - -
Salt - - - - - 0.28 0.28 0.28 0.28 0.28
Min and vit premix® 04 04 0.4 0.4 04 0.56 0.56 0.56 0.56 0.56
Calcium carbonate 04 04 0.48 0.48 04 0.34 0.34 0.73 0.67 0.56
Dicalcium phosphate 0.2 0.2 0.2 0.2 0.2 0.28 0.34 0.34 0.28 0.16
Zeolite - - - - - 0.78 0.78 0.72 0.67 0.78
Toxin binder 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05
NE. (Mcal/Kg) 157 157 1.57 1.57 1.57 1.68 1.68 1.66 1.66 1.66
CP (% of DM) 155 155 15.53 15.53 15.56 17.27 17.28 17.27 17.28 17.29
Fat (% of DM) 3.45 3.45 3.46 3.45 3.47 4.08 4.10 4.10 4.09 4.08
NDF (% of DM) 37.63 37.63 37.44 3751 37.77 30.25 30.25 29.85 30.01 30.6
ADF (% of DM) 22.57 22.57 22.45 225 22.55 18.67 18.67 18.39 18.52 18.64
NFC (% of DM) 36.34 36.34 36.55 36.45 36.05 39.66 39.66 39.97 39.87 39.04
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2. Lutrel Pure, BASF, Ludwigshafen, Gemany

3. Contained (per kg): 1,600,000 1U of Vitamin A, 250,000 IU of Vitamin D3, 7000 mg of Vitamin E, 250 mg Vitamin biotin (H2), 40 g of P, 160 g of Ca, 10,000

mg of Mn, 30 mg of S, 14,000 mg of Zn, 5,000 mg of Fe, 6,000 mg of Cu, 100 mg of Co, 200 mg of I, 100 mg of Se, and 3000 mg of Anti-oxidant.
* T1= Diet containing palm fat, T2= Diet containing CLA supplement, T3= Diet containing flaxseed, T4= Diet containing a mixture of flax seed and

CLA supplements, T5= Diet containing a mixture of sesame oil and meal
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Table 2. Least squares means for DMI, milk yield and milk composition among the cows fed with experimental diets

: Diets P-value
Variable T1 1 T3 T2 5 SPM D Time  Diet*Time

Prepartum

DMI (kg) 14.49 13.08 13.28 14.27 14.37 0.71 0.51 <0.0001 0.53
Postpartum

DMI (kg) 19.22 18.33 1829 1817 18.81 0.85 0.90 <0.0001 0.001
Milk yield (kg/d) 35.07 34.43 36.46  37.01 36.28 173 0.84 0.055 0.398
FCM 3.5% (kg/d) 36.76 35.41 37.47 37.13 35.98 2.59 0.981 0.241 0.942
Milk fat (%) 372 3.64 3.66 3.77 3.46 0.24 0.90 0.03 0.84
Milk protein (%) 2.88 2.86 2.84 2.84 2.74 0.1 091 0.002 0.33
Milk lactose (%) 4.69 4.63 4.65 4.62 441 0.11 0.47 0.15 0.62
Milk fat (kg/d) 1.36 124 135 141 1.25 0.12 0.81 0.70 0.50
Milk protein (kg/d) 1.07 0.99 1.04 1.03 1.03 0.07 0.97 0.04 0.22
Milk lactose (kg/d) 1.72 157 1.73 171 1.67 0.11 0.87 0.005 0.22
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* T1= Diet containing palm fat, T2= Diet containing CLA supplement, T3= Diet containing flaxseed, T4= Diet containing a mixture of flax seed and

CLA supplements, T5= Diet containing a mixture of sesame oil and meal.

** Significance level P<0.05.
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Figure 1. Dry matter intake of cows fed with experimental diets

(T1= Diet containing palm fat, T2= Diet containing CLA supplement, T3= Diet containing flaxseed, T4= Diet containing a mixture
of flax seed and CLA supplements, T5= Diet containing a mixture of sesame oil and meal. Significance level P<0.05)
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Table 3. Least squares means for blood parameters among the cows fed with experimental diets

. Diets” P.value™
Variable T1 T2 T3 T4 5 "™ Dl Time  Diet*Time
Prepartum’
NEFA 7d pre calving (mmol/L) 0.26 0.26 0.24 0.26 0.25 0.01 0.9 - -
Total protein (g/dL) 6.91 7.08 6.88 6.61 748 0287 031 0706 0.897
Albumin (g/dL) 3.94 459 4.65 4.4 393 0251 0411 0507 0.851
Urea (mg/dL) 25.08 2393 2562 2122 229 1495 0181  0.502 0.848
AST (U/L) 58 487 5536 57.47 6766 5746 0.096  0.308 0.868
ALP(U/L) 1455 100.94 132.39 11217 11217 17.956 0.287  0.365 0.7
GGT(U/L) 28.07 2977 3177 2672 29.02 3434 0836 0.752 0.987
Calving day?
Total protein (g/dL) 6.34 7.23 6.78 6.91 7.95 0.65 0412 - -
Albumin (g/dL) 433 514 419 4.49 385 0543 0.325 - -
Urea (mg/dL) 21.92 2402 1848 2447 2426 2864 0527 - -
AST (U/L) 90.25 5575  73.67 60 86.67 14.543 0.237 - -
ALP (U/L) 12525 126.33 188  117.33 188.66 30.16 0.439 - -
GGT (U/L) 26,75 3012 3185 2533 285 6.163 0.916 -
Postpartum®
NEFATd post calving (mmol/L) 0.38 0.34 0.34 0.44 0.37 0.04 0.37 - -
Total protein (g/dL) 6.68° 6.86® 8.02* 721 683" 0332 0029 0531 0.552
Albumin (g/dL) 463 46 46 5.4 445 0313 0121  0.338 0.059
Urea (mg/dL) 2459 2528% 20.76° 22.95% 27.27* 1455 0.02 0.891 0.972
AST (U/L) 7852 7386 7386 67.38 80.38 5159 0.123  0.593 0.848
ALP (U/L) 82.25 113.86 113.86 84.33 90.22 12145 0217 0.971 0.668
GGT (U/L) 28.02 31 31.77 26,72 29.02 3434 0836 0598 0.992
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* T1= Diet containing palm fat, T2= Diet with CLA supplement, T3= Diet containing flaxseed, T4= Diet containing a mixture of flax seed and CLA
supplements, T5= Diet containing a mixture of sesame oil and meal

Least squares means for days 7, 14 and prepartum, 2= Least squares means for calving days 3= Least squares means for days 7, 14 and 21 postpartum
** Significance level P<0.05.
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