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Background and Objectives: In recent years, the use of vegetable
oils in feeding ruminants has been considered for various reasons,
including the production of healthier products. It has been shown
that adding oils such as sunflower and soybean oil to the diet can
reduce the ratio of saturated fatty acids and increase the ratio of
unsaturated fatty acids, especially conjugated linoleic acid in
livestock products and increase the health of livestock products for
humans. Grape seed oil is obtained from the pulp remaining from
the industrial processing of grapes, and about 80 to 90% of its fatty
acids are unsaturated fatty acids. The objective of this study was to
investigate the effects of using grape seed oil in the diet on
performance, milk composition and milk fatty acids of Raeini goats.

Materials and Methods: To carry out the study, 20 goats in parity
2 or 3, in the 20 £ 2 days of lactation, average weight of 28 + 2 kg
and milk production of 550 + 50 grams were selected and randomly
divided in the pens. The experiment was conducted in a completely
randomized design with four treatments and five replications for
each treatment. Experimental treatments include 1) control diet
(without grape seed oil), 2) diet containing 1.5% grape seed oil, 3)
diet containing 3% Grape seed oil and 4) the diet contained 4.5% of
grape seed oil. During the five-day sampling period, daily feed
consumption and milk yield were recorded. In the last three days,
the milk samples were used to determine the milk composition and
the profile of milk fatty acids.

Results: The results of this study showed that performance factors
including feed consumption and milk production were not affected
by experimental treatments. Also, the experimental treatments did
not have a significant effect on the percentage of milk compounds
including fat, protein, lactose and non-fat solids. The results also
showed that the composition of milk fatty acids was significantly
affected by different levels of grape seed oil in the diets and the
amount of saturated fatty acids decreased significantly.
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Conclusion: The results of this study showed that the use of grape
seed oil up to 4.5% in ruminants can improve the quality of milk
fatty acids without negatively affecting performance.
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Table 1. Ingredients and chemical composition of experimental Diets.
(Ao3) 55l wn 855
Grape seed oil (%)

(As,3) o pm LS 5
Ingredients, %

45 3 15 0
57.5 57.5 57.5 57.5 (Alfalfa hay) a4 5o
16.5 18.0 19.5 21.0 (Barley grain) o wl
45 3 15 0.0 (Grape seed oil) DS a8
18.7 18.7 18.7 18.7 (Soybean meal) b s lowiS
1.0 1.0 1.0 1.0 (Calcium carbonate) S Sl S
1.0 1.0 1.0 1.0 (Vitamin-mineral Mix) bre sl ge = el s S
0.5 0.5 0.5 0.5 (Salt) S
0.3 0.3 0.3 0.3 (Urea) o)
(it o3ls Ao y3) pland S )
(Chemical composition, % of DM)
2.37 2.32 2.26 2.20 ME(Mcal/Kg) (o 55h8 52 s S ol e LG (35
15.60 15.60 15.60 1560  CP(%) (o) bt 55
38.00 38.70 39.00 39.50 NDF (%) (o 3) ot oy s 53 J shomals SSLI
30.00 31.10 32.10 33.20 NFC® (%) (40 2) (§ b Slgldr s S
6.70 5.20 3.70 2.20 Ether extract (%) (4o %) 2
1.20 1.20 1.20 1.20 Ca (%) (4253) S
0.50 0.50 0.50 0.50 P (%) (2 3) i

05 W s 0 S A0 (el 0 SV (sl el s Ml dmls Jl3n o3 el Ml ol Sia Ve T s Ml ol Slpa YT (55l

oS ks £0 5 ppibs 08 Jua VY (s 08 Joo 070 (580 0 S e V00 e (55 p S e V0t cuiite 05 £0 (s
! Contained (/kg of premix; DM basis): 330,000 IU of vitamin A, 60,000 IU of vitamin D, 1000 IU of vitamin E, 160
g Ca, 859 P, 63 g Na, 45 g Mg, 2,100 mg Zn, 1,500 mg Mn, 535 mg Cu, 12 mg Se, 45 mg I.

(r + Sl oy 53 Il UL+ S+ Lt (85 3) =)0 0 1S dlome G bl &0 (S b Slailsdn S
2NFC calculated as 100 — (CP + Ash + NDF + EE).
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Table 2. Fatty acid composition of grape seed oil

(% of total FA) s < ~ ladl 517

(Fatty acid) < = .l

0.04
0.01
0.01
7.49
0.11
0.06
0.03
3.84
0.02
21.48
0.01
66.43
0.29

0.18
11.62
21.65
66.73

C14:0
cis-9 C14:1
C15:0
C16:0
cis-9 C16:1
C17:0
cis-9 C17:1
C18:0
trans-9 C18:1
cis-9 C18:1
trans- C18:2
C18:2n-6
C18:3n-3
C20:0
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Table 3. Effect of treatment on dry matter intake and milk composition

(Ao 3) 5l wn 855
Grape seed oil (%)

Jlaz! 551l glax (Item) i

Gl e Sl 45 3 15 0

P value SEM
0.08 23 917 959 1006 948 DMI(g/d) (o, 3 p8) Siot osle 5 ms
0.81 25 525 563 561 540 Milkyield(g/d) G 0% 05) s M55
0.90 0.17 405 406 408 4.06 Protein (%) (os3) s 0
0.5 0.31 390 420 361 369 Fat(%) (os3)
0.09 0.09 440 450 470 470 Lactose (%) (Ae)3)5 55N
0.20 0.32 13.20 13.10 1240 12.6 Solids (%) (Ao s2) ol 5l 50
0.66 0.19 9.50 9.40 9.80 9.91 Solidsnotfat (%) (1o)s) oz b delx 5l

(P<0.05) ssl o s gme oslis gl S in b oy = b i,y o gl Kl
Means within same row with different superscripts differ (P<0.05).

L 4S (P<0.01) cocel 4l jialS 53S0 a5,
o el e S slae s s
QLK 5 Correddu) cus las O o sladl
e 3 (Y010 LS 5 Livingstone <Y+ 17
o lad ) 0150 C22 U C18 O = slau!
5C18:2n-6 Cis-11 C18:1 «is-9 C16:1 gLl .5
slasles )5 ol —me s sbaCis-9 trans-11
Gl al aal sl s Sl aias 8, sdiS 3L s
A6 o s e sbay o ladenl ek s
4S 3ls OLE ml (raean (P<O.0D) s S5 513
L i shls gLl b o sladend IS Ol

slao E‘UC,&J&)‘.)‘;"AA osbas i s A8
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Qb_:ﬁ 45&[?).) (P<0001) C_,...«:\ wl{.&.‘ﬁ‘ €0
j:J;lJ cos sl L SO L o sladul
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Y

035538 SU Sl Jeol mli s g gladeu!
Ol & st 5o Lagls o 40 S0 ats (4255
Slad—ul Cble as 5l 0L s el sddosls
AU G by e 5554y C15 L5 CE
S 55l L o SOl s 25 03538
Ll 3 mls O mls ool &S (P>0.05)
53S0l an 5 OUS LAy 035381 L s S 318 oS
5 C15 L5 CB oy sladenl Oljn Lagls o &
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Table 5. Effect of diets on fatty acid composition (g/100 g total fatty acids) of milk from goats
(Ao 33), KN et s

Sl pre e wf\.’Lf 3kl gl oles
Grape seed oil (%)
P value SEM a5 3 15 0 Item
(Fatty acids) & ~ (slado

0.41 0.11 1.43 1.24 1.40 1.52 C6:0

0.89 0.05 0.92 0.90 0.86 0.86 C8:0

0.49 0.03 1.41 1.46 1.46 1.49 C10:0

0.05 0.03 0.54 0.47 0.51 0.40 C11:0

0.57 0.27 6.66 6.94 6.52 6.42 C12:0

0.98 0.04 0.47 0.47 0.45 0.46 C12:1

0.71 0.04 0.71 0.69 0.75 0.68 C13:0

0.38 0.31 17.87 17.44 18.25 17.76 C14:0

0.27 0.07 0.90 0.84 0.95 1.04 cis-9 C14:1

0.34 0.14 157 1.61 1.33 1.71 C15:0

0.16 0.04 0.28 0.41 0.28 0.33 C15:1

0.002 0.50 22.94° 2385 2537®  26.25° C16:0

0.001 0.07 0.96" 0.96" 1.15® 1.44° cis-9 C16:1

0.22 0.12 1.55 1.79 1.71 1.43 C17:0

0.61 0.05 0.55 0.61 0.63 0.53 cis-9 C17:1

0.90 0.33 13.33 13.63 13.33 13,51 C18:0
<0.001 0.06 1.43° 1.05° 0.78"™ 0.61° trans-9 C18:1

0.32 0.05 0.75 0.75 0.63 0.71 Cis-11 C18:1

0.50 0.04 0.28 0.35 0.26 0.28 Cis-12 C18:1

0.72 0.02 0.14 0.14 0.15 0.12 Cis-13 C18:1

0.69 0.01 0.16 0.15 0.14 0.13 Cis-15 C18:1

0.25 0.40 14.82 15.88 15.75 15.84 C18:1 cis-9

0.83 0.01 0.15 0.14 0.14 0.12 C18:2 cis-9 trans-13

0.89 0.03 0.12 0.13 0.13 0.11 C18:2 cis-15 trans-11
<0.001 0.27 5.89° 4.35° 3.40™ 2.69° C18:2 n-6

0.21 0.03 0.68 0.56 0.61 0.63 C18:3n-6

0.65 0.05 0.53 0.45 0.47 0.51 C20:0

0.95 0.02 0.15 0.17 0.16 0.15 C20:1

0.60 0.01 0.11 0.08 0.09 0.10 C22:0
<0.001 0.02 0.94° 0.77° 0.58° 0.39¢ cis-9 trans-11 CLA

0.35 0.01 0.07 0.07 0.10 0.07 cis-12 trans-10 CLA

0.94 0.008 0.05 0.05 0.05 0.05 cis-10 cis-12 CLA
0.001 0.42 69.61°  70.59™  72.10®  72.67° SFA

0.47 0.42 20.94 21.83 21.37 21.71 MUFA
<0.001 0.28 7.93° 6.08" 5.04" 4,01° PUFA

0.64 0.08 3.33 3.23 3.37 3.35 SFA / MUFA
<0.001 0.66 8.83¢ 11.71° 1449  17.79° SFA / PUFA

0.63 0.007 0.30 0.30 0.29 0.29 MUFA / SFA
<0.001 0.004 0.11° 0.08" 0.06™ 0.05° PUFA /SFA
<0.001 0.15 5.96° 5.92° 5.98° 3.66" n-6/n-3
<0.001 0.02 1.07° 0.89" 0.73° 0.52¢ Total CLA

((P<0.05) sl o Sl gme sl (gls S jnie b Cog - b cinn o sl Kb
Means within same row with different superscripts differ (P<0.05).
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