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Table 1. Ingredients and chemical composition of the experimental diets (DM basis, unless stated)

Treatments slos
L Sl el b Sl el ! Ingredients o 157!
Sl -l Sl Sl p Tl Sl (%) (A5 cmm )
PA+LA SA+LA SA
12.0 12.0 12.0 12.0 Alfalfa hay, mature Bl ey
25 25 25 25 Wheat straw S ols
30.5 30.5 30.5 30.5 Corn silage, immature L 3 Dl
10.1 10.1 10.1 10.1 Barley grain, ground ot Sl (o s
18.2 18.2 18.2 18.2 Corn grain odd Sl b &l
13.7 13.7 13.7 13.7 Soybean meal b s
5.5 5.5 5.5 5.5 Canola meal 1S dles
2.3 2.3 2.3 2.3 Corn gluten meal O3 o slS Al
1.0 1.0 1.0 1.0 Sodium bicarbonate R R
0.3 0.3 0.3 0.3 Salt S
0.5 0.5 0.5 0.5 Calcium carbonate pelS Sl S
0.2 0.2 0.2 0.2 Dicalcium phosphate Slind oS (65
0.2 0.2 0.2 0.2 Magnesium oxide e oS
0.4 0.4 0.4 0.4 Sodium bentonite e S
0.1 0.1 0.1 0.1 Mycotoxin binder oS 5585k il
0.3 0.3 0.3 0.3 Vitamin premix sl bslse Sl
0.4 0.4 0.4 0.4 Mineral premix s bl
1.45 1.80 0 0 Palmitic acid Saplly dol oS
0 0 1.45 1.80 Stearic acid Sl A oS
0.35 0 0.35 0 a-Linilenic acid S Tl oS
Chemical composition* ' bt S
53.0 53.0 53.0 53.0 DM (%, as is) (5 055 1) St oo
1.56 1.57 1.56 1.57 NEL (Mcal kg "‘miﬂz A s
PSS 1S 5k
17.0 17.0 17.0 17.0 CP (%DM) P s
4.9 5.0 4.9 5.0 CF (%DM) e
8.9 8.9 8.9 8.9 Ash (%DM) Sl
33.2 33.2 33.2 33.2 NDF (%DM) S el s s sl GLI
21.0 21.0 21.0 21.0 ADF (%DM) ool 5y 5 53 Jshomals LI
39.9 39.9 39.9 39.9 NFC (%DM) S sboldn s S
0.8 0.7 0.8 0.7 Ca (%DM) olS
0.4 0.4 0.4 0.4 P (%DM) b

1. Estimated from NRC (2001)
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Table 2. Chemical properties and fatty acid profiles of fat supplements

Fat supplements - _, ~ .

S - W Sl ol Sl Al Item
a-Linilenic acid  Palmitic acid _ Stearic acid
82.5 99.5 99.5 Fat content (%) ) o Sl
5.8' 6.0 6.1 NE, (Mcal kg™)) (p S 53 SIS 23 0 el (5551
- 55 62 Melting point (°C) GLS (Bl er53) b daks
173 15 5 lodine index S e el
Dry granule Granule Flake Appearance sl g
Fatty acid profile %) < sl LT
- 11 11 Myristic acid St e el
6.3 75.4 17.3 Palmitic acid Seally e
4.2 4.4 74.8 Stearic acid Sl ol
19.1 16.5 5.7 Oleic acid Sl e
18.2 19 0.2 Linoleic acid S5 el
51.2 - 0.1 a-Linolenic acid S g W
0.4 0.4 0.7 Arachidic acid Setedly} el
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Abstract

Background and objectives: Protected or inert fat supplements on rumen activity, have been
converted to a common ingredient in rations due to high energy content and adaptability in dairy
farms. Usually these fats contain high concentrations of long chain fatty acids, including
palmitic, stearic, oleic, and linoleic. Recent researches has shown that fatty acids are not just a
source of energy, but also, have different metabolic applications in physiological systems and
contributed in various ways in their production. In this study, the effects of two saturated fatty
acids including palmitic and stearic that are included the highest amounts of fat supplements are
studied in the presence and absence of a-linolenic on yield and milk components.

Materials and methods: Thirty two dairy cows with more than two parturition, immediately
after parturition, entered into the experimental design with randomized complete block design
with four treatments (2 x 2 factorials) and kept in the individual stall for 65 days. The yields and
milk components were measured for each one. Experimental treatments included: 1) Basal diet
with 1.8% stearic acid-rich supplement (containing at least 75% of stearic acid), 2) Basal diet
with 1.5% stearic acid-rich supplement and 0.3% a-linolenic, 3) Basal diet with 1.8% palmitic
acid-rich supplement (containing at least 75% of palmitic acid), and 4) Basal diet with 1.5%
palmitic acid-rich supplement and 0.3% a-linolenic.

Results: Consumption of dry matter of cows fed with stearic acid treatment without a-linolenic
acid (24.77 kg) was higher than other treatments (P<0.05). The interaction of saturated fatty
acids with a-linolenic acid on milk production was significant (P<0.01) so that the treatment
containing a-linolenic acid and palmitic acid increased milk production (P<0.05). The effect of
saturated fatty acids on the concentration of milk fat and the corrected milk production based on
3.5% fat and energy-corrected milk was not significant, but supplementation of a-linolenic acid
increased the above parameters (P<0.05). Milk urea nitrogen concentrations were affected by
the interaction of saturated fatty acid and a-linolenic acid supplementation, with the addition of
a-linolenic acid to the palmitic acid diet significantly reduced the amount of milk urea nitrogen,
but in stearic acid treatment no difference was observed in milk urea nitrogen (P = 0.08).

Conclusion: Based on the results of this study, the combined use of a-linolenic acid and
palmitic acid increased the production of Holstein cows in early lactation. With the use of
stearic acid in the early stages of lactation, dry matter intake can be improved. Also, a-linolenic
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acid consumption increased the percentage and total of milk fat in fresh dairy cows in early
lactation.
Keywords: Saturated fatty acids, Omega-3, Early lactation
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