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1- Repeated Measurement
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Table 1- Ingredients and chemical composition of experimental diets (% of DM)
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Item Before lambing After lambing
iy S e 295 28.0
Alfalfa hay

2D sl 22 365 30.0
Cornsilage

g b 26.5 31.0
Barley

by S 55 8.0
Soybean meal

poed® 3 0.7 1.0
CaCO,

-~ 0.3 05
Salt

T,

by e JoSo _ 1.0 15
Vitamin and mineral premix*

(048 dpmlno) (pliord oS

Chemical composition

(duoy3) Sis odlo 45.10 496
Dry matter (percent)

(122) P& i 13.36 14.27
Crude protein (percent)

(F;?L‘s » LS)JK&") W‘th‘" LS})J‘ 2.33 2.35
Metabolizable Energy (M.Cal/Kg)

(323) Jobo o)l 41.29 38.67
NDF (percent)

(M)a) lPB @ 2.16 2.10
Crude fat (percent)

(32)3) el 0.67 0.85
Calcium (percent)

(323) it 0.27 0.28

Phosphorus (percent)
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kg of mineral and vitamin mix contained 200 g Ca, 90 g P, 60 g Mg,35 mg Co, 350 mg Cu, 150 mg I, 3000
mg Fe, 2000 mg Mn,, 90 mg Se, 3000 mg Zn, 500,000 IU vitamin A, 100,000, IU vitamin D, 6000 I1U

vitamin E..
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Table 2- effects of oil supplementation on dry matter intake (Kg) and apparent digestibility (%)*
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Experimental treatments?

e 1 2
Variable

3

SEM P-value

(53L5) by Seis o3l
Dry matter intake (Kg)
ol jl U8

Before lambing

ol 3l

After lambing

(M23) puan culilB
Digestibility (%)

Said odlo

DM

LSS ongd )d Jaloeal AL
NDF

Ji odlo

oM

P Oxan

CP

1.88° 1.55°

2.242 2.61°
66.43 63.33
48.972 43.19°
69.30 67.00

77.75 76.79

1.65°

2.53¢

65.08

44,7020

69.74

74.79

1.62° 1.822 0.04 <0.01

2.66° 2.74¢ 0.02 <0.01

67.30 66.25 0.94 0.07

48.922 47.09% 1.35 0.02

71.48 69.30 151 0.42

77.20 78.05 1.81 0.71

(P <0/05) il Y ime Gl Sl @0y 0 alde jut Bgy !
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IDifferent letters in each row indicates significant difference (P<0.05).

(CLA) 350 Sulgid sl (g9l 03y51,8 20y

2Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3% Ca salt
of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of saturated fatty

acids (palm oil) and 1% CLA.
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Table3- effects of oil supplementation on feeding behaviors (min/d).

1;;*“‘.’.["}" loylos
Experimental treatments®

e 1 2 3 4 5 SEM P-value
Variable
o oles S 557.50 567.14 550.50 573.12 548.33 1351 0.67
Total chewing
o clej 258.50 282.14 256.50 261.25 271.66 10.49 0.39
Total feeding
o2 e olej 299.00 285.00 294.00 311.87 276.66 11.15 0.26
Total ruminating
S lgzeds ooliy]

; - 126.50 132.14 122.00 123.12 108.88 7.63 0.38
Standing rumination
e gk ol 464.50 444.28 483.50 483.12 457.22 16.14 0.42
Lying without Rumination
05l ol 172.50 152.85 172.00 189.37 167.77 10.35 0.27
Lying rumination
P gy el e 336.50 354.28 323.00 311.87 354.44 19.79 0.45
Total standing
ot < olej 81.50 74.28 83.00 71.25 80.00 3.62 0.14
Total drinling
P Shyss sl oseg s (FF) 8.00 7.57 7.80 712 7.88 0.61 0.87

Meal frequency
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(CLA) 350 Sutlgid sl (g9l 03y51,8 20y

Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3% Ca salt
of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of saturated fatty

acids (palm oil) and 1% CLA.
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Table 4- Effects of fat supplementation on Rumen characters

1;;“’3‘.1"}" sbylog

Experimental treatments®
e 1 2 3 4 5 SEM P-value
Variable
(s o) 3 2 ol IS 76.82 75.33 78.80 83.21 79.87 5.77 0.89
Total VFA (mM)
(roy9) bl 62.99 67.85 65.89 66.55 65.16 2.22 0.66
Acetate (%)
(105 Slszsn 18.37 17.13 19.77 19.27 20.04 1.43 0.67
Propionate (%)
(r059) &heise 12.46 11.03 10.78 10.63 11.99 0.94 0.56
Butyrate (%)
(125 &y 53 1.83 1.62 1.19 1.04 0.72 0.42 0.55
Isobutyrate (%)
(o) &bl 1.46 1.34 1.30 1.39 1.30 0.09 0.71
Valerate (%)
() <y 5 1.39 1.33 1.21 1.41 1.31 0.13 0.84
Iso valerate (%)
4S5 pH 6.82 6.96 6.94 6.87 6.70 0.08 0.23
Rumen pH
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(CLA) 350 Sutlgid sl (g9l 03y51,8 20y

Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3% Ca salt
of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of saturated fatty

acids (palm oil) and 1% CLA.
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Table 5- effects of fat supplementation on milk fatty acids profile (%)*

T ., 1
ilojl sloyles

Experimental treatments*

2 sl 1 2 3 4 5 SEM P-value
Fatty acids
ﬁlfgt 5.072 5.96° 5.33 5.27 5.95 0.22 0.02
G Sl
Fatty acids
C8:0 231 2.76 1.65 171 1.78 0.40 0.29
C10:0 9.26 10.78 7.85 8.10 9.24 1.22 0.49
C12:0 4.93 5.34 3.56 3.66 4.34 057 0.20
;“é?f” e e 16.51 18.89 13.06 13.47 15.37 1.97 0.29
C14:0 10.222 9.82% 7.19° 8.44% 7.25 0.65 0.02
C15:0 1.64 1.48 1.24 1.50 1.18 0.27 0.73
C16:0 31.062 30.85% 26.80° 33.22 34.19° 1.59 0.06
C16:1 0.89 0.83 157 1.70 0.85 0.40 0.38
C17:0 1.212 0.89 1.60° 0.82° 1.05% 0.17 0.05
m‘; f" o lad 45,03 43.89% 38.42 45,69 44,53 1.60 0.06
C18:2 3.18 341 3.49 4.62 2.50 1.01 0.20
C18:2CLA 0.43° 0.54% 0.55% 0.56 0.73° 0.06 0.05
C18:1Cis 20.852 19.412 25.662 21.212 16.93 1.38 0.01
C18:3 0.68 1.01 0.65 0.99 1.04 0.20 0.48
C18:0 10.00°¢ 9.05b 14.852 8.34° 13.83% 1.05 <0.01
C20:0 0.43 0.40 0.46 041 0.45 0.05 0.92
ilé e slo 35,58 33.840 45.312 36,150 35,490 2.00 0.01
bl oz glasaul
& 71.09 71.40 65.23 66.22 73.34 1.97 0.06
et it oz slasl b b b b
Con 7 26.03? 25.222 31.93 29.10° 22.06 1.83 <0.01
:ALB’F Z’“ Sl o slosel 59 24w 20.242 27.23° 22.92% 17.78b 1.63 0.02
N SARRE 4.29 4.97 4.70 6.18 4.28 0.61 0.24
e el plo

? : 2.87 3.37 2.83 467 4.59 0.58 0.12
Other fatty acids
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Different letters in each row indicates significant difference (P<0.05).
2Treatments include: 1- control (without fat supplement), 2- 3% protected fat powder of saturated fatty acids (palm oil), 3- 3% Ca salt

of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of omega-3 fatty acids (fish oil), 5- 2% protected fat powder of saturated fatty
acids (palm oil) and 1% CLA.
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Introduction: Negative energy balance in pregnant ewes during last of gestation could result in fatal
pregnancy toxemia and affects ewe and lamb health. Fat supplementation of the diet is an efficient mean to
increase energy concentration of diet and modify body weight, body condition score, milk yield, fat content and
fatty acid composition in lactating ruminants. Addition of fats to ruminant diets provides preformed fatty acids
(FA) which are directly available for milk fat synthesis in dairy cows and small ruminants. Much of the research
attempted to obtain milk fat with healthier properties by increasing milk concentration of specific human health
promoting fatty acids. Although mechanisms of action are unclear and its use in humans is controversial, CLA is
still of particular interest because of its speculated role in preventing human health problems and increasing the
nutritive and therapeutic value of milk. Therefore, this study contacted to investigate effects of different fat
sources and CLA during late-pregnancy and early lactation on DMI, rumen metabolites and milk fatty acid
pattern of Afshari ewes.

Materials and Methods: Fifty Afshari ewes were assigned randomly to one of the five experimental diets
with ten replicates in a completely randomized design; 1- control (without fat supplement), 2- 3% protected fat
powder of saturated fatty acids (palm oil), 3- 3% Ca salt of omega-6 fatty acids (soybean oil), 4- 3% Ca salt of
omega-3 fatty acids (fish oil), 5- 2% protected fat powder of saturated fatty acids (palm oil) and 1% CLA in a
completely randomized design. Diets were fed between 14 days before and 45 days after lambing. Dry matter
intake was measured daily, feed compound and milk composition was measured weekly. Milk fatty acid profile
was determined using Gas Chromatography. Feeding behaviors were recorded every 5 minutes in 40 day of
experiment. Rumen samples were taken directly from the rumen fluid through the esophagus and concentration
of volatile fatty acids determined using a gas chromatography. Data were analyzed using SAS statistical software
and MIXED procedure.

Result and discussion: In prepartum, the addition of saturated fat, omega-6, and omega-3 significantly
reduced the dry matter intake, but this effect was not observed in CLA containing treatments (P <0.01). In the
postpartum period, the addition of fat resources caused a significant increase in dry matter intake (P <0.01). NDF
digestion decreased significantly by adding protected fat powder of saturated fatty acids (P <0.05), but not
affected by other treatments. It has been reported that the effect of different fat sources on the dry matter is not
constant and depends on various factors such as palatability, amount, source and degree of saturation, chain
length and fatty acid stile (triglyceride and free fatty acid). The results showed that adding different sources of
fat supplementation to 3% in diet did not have a significant effect on feeding behaviors of Afshari sheep.
Animal-derived data showed that ewes were in good condition in terms of comfort. Rumen volatile fatty acid
profile and pH after lambing were not affected by feeding different fat sources. In agreement with the results of
this study, most studies no reported a significant effects on rumen pH with the addition of fat supplement.
Adding protected fat powder of saturated fatty acids alone and, along with conjugated fatty acids, increased a
significant increase in milk fat percentage. The addition of omega-6 fatty acids resulted in a reduction in the
short, medium, and saturated fatty acid fatty acids, and the increase of medium chain fatty acids. The addition of
omega-3 fatty acids did not have a significant effect on the fatty acid model of milk compared to the control
treatment. The addition of conjugated fatty acids resulted in a significant increase in the concentration of
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conjugated linoleic acid in milk. It has been reported that the pattern of milk fatty acids can be affected by the
amount and type of fatty acids in the diet.

Conclusion: Dry matter was reduced by fat supplementation resources before lambing and increased
afterward. Reduction in dry matter digestibility and dietary fiber was observed with saturated fat sources. Rumen
pH and VOLATILE FATTY ACIDS (VFA) were not affected by feeding different fat sources. Adding
conjugate fatty acids in the diet, increased the conjugate linoleic acid (CLA) concentration in the milk. In
general, supplementing fat sources to the prepartum diets increased dry matter intake (DMI) after parturition
and conjugated fatty acids resulted in a significant increase in the concentration of conjugated linoleic acid in
milk.

Key words: Fish oil, Linoleic acid, Palm oil, Periparturient period, Late gestation, Ewe



