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The effect of using different unsaturated fat sources in starter diet on performance
and metabolic parameters of early weaned Ghezel lambs
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ABSTRACT

the experiment was conducted to investigate the effect of using different fat sources in the starter diet on the growth and
health parameters of early weaned Ghezel lambs. 20 female lambs of Ghezel sheep breed after birth and 4 weeks of
breastfeeding was randomly divided into 4 groups of 5 heads (4 treatments with 5 replicates) so that the average weight at
the beginning of the period was the same for the groups. After two weeks of habituation period, they were fed using a
combination of 90:10 concertrate: forage as starter diet for 2 months. The experimental diet in the experimental groups
included 3% calcium salt of unsaturated fatty acids from flaxseed oil, soybean oil and fish oil as fat sources. The control
group fed only breast milk during the exprimental period. The effect of treatments on dry matter consumption and weight
gain is significant. The highest amount of feed and weight gain was observed in the treatment of 3% calcium salt of flaxseed
oil. The effect of the treatments on the biometric characteristics of the periods was significant. The highest amount of
insoluble fiber digestibility was observed in neutral and acidic detergents, crude protein, and organic matter in the treatment
of 3% calcium was salt of flaxseed oil. The digestibility of raw fatty acid did not show a significant difference between the
treatments. The volatile fatty acids and ruminal pH did not show a significant difference between the treatments. The highest
number of prostheses was observed in the treatment of 3% flaxseed oil. Total blood protein levels showed a significant
decrease in fish oil treatment compared to control. Cholesterol and blood glucose levels decreased significantly in all
treatments compared to those fed with breast milk, but triglyceride and albumin levels did not differ significantly compare to
control group. In general, the experimental results showed that early weaning improves the growth of lambs and because the
best performance was observed in the treated feed with 3% flaxseed calcium oil, so using the level of 3% of this oil in starter
diet of early weaned lambs might be recommended.

Keywords: DHA, Early weaning, EPA, Essential fatty acids, Linolenic acid, Starter Diet.
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Table 1. chemical composition and fatty acid profile of the rumen protected fatty acid supplements (DM basis)

Chemical composition

3% calcium salt of Flaxseed oil

3% calcium salt of Fish oil 3% calcium salt of soybean oil

DM (g/ 100 g) 97.65+1.31
Total fat (g/100 g DM) 84.67+0.84
Ash (g/100 g DM) 15.24+0.26
Fatty acid Profile (g/100 g Fat)

Palmitic acid 10.13+0.89
Palmitoleic acid 2.94+0.16
Stearic acid 6.15+0.10
Oleic acid 21.88+0.98
Linoleic acid 15.11+0.67
Linolenic acid 41.61+2.08
Eicosapantanoic acid ND
Docosapentaenoic acid ND
Docosahexaenoic acid ND
Other 2.18+0.26

98.12+2.08 98.23+1.16
85.31+0.67 85.12+1.03
14.31+0.41 14.67+0.32
19.63+0.11 15.11+1.06
3.38+0.18 2.57+0.24
5.67+0.09 5.47+0.11
28.21+0.67 24.06+1.44
23.11+1.11 48.12+2.11
2.12+0.06 2.37x0.31
6.11+0.24 ND

1.24+0.03 ND

8.27+0.21 ND

2.26+0.28 2.30+0.31

ND: Not determined olobss LG,


https://www.sciencedirect.com/science/article/abs/pii/S0921448899000875#!
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Table 2. Ingredients and chemical composition of starter ration (DM%)

3% calcium salt of soybean oil 3% calcium salt of Fish oil 3% calcium salt of Flaxseed oil
Alfalfa hay 10 10 10
Starter concentrate 87 87 87
Fat supplement 3 3 3
Chemical Composition
ME(Mcal/kg) 2.6 2.6 2.6
EE% 3 3 3
ASH% 6 6 6
CP% 18 18 18
P gr/kg 4 4 4
Vit A IU/kg 10000 10000 10000
Vit D31U/kg 2000 2000 2000
Vit E IU/kg 100 100 100
Salt% 05 05 05
Fatty acids, %
C16:0 13.7 16.1 14.8
C16:1 0.9 15 1.0
C18:0 3.6 4.0 2.8
C18:1 24.1 26.5 25.0
C18:2 38.3 40.4 52.7
C18:3 18.2 2.7 2.8
EPA, DPA & DHA ND 74 ND
Others 1.2 14 0.9
Saturated fatty acids 17.3 20.1 17.6
Unsaturated fatty acids 815 78.5 81.5

(S oole oy u.,L.,l ) O.U'Lé'l 0 yiluss ‘S,Lm.,...; S 5 g |},>| Y Jgo

Table 3. Ingredients and chemical composition of the starter concentrate (%DM)
Ingredient (%DM)

Corn grain 45
Barley grain 15
Wheat bran 5
Soybean meal 29.5
Di-Ca Phosphate 0.4
Sodium 0.8
Calcium carbonate 1
Vitamins 0.5
White salt 0.2
Chemical composition DM (%)

ME(Mcal/kg) 3.00
CP (%) 20.0
NDF (%) 14.7
ADF 7.3
EE (%) 2.6
Ash (%) 77

BL = oM b

HW = O\S’.\? &\i;)\

CH = L
DL = oy Jab
BC = O3S e

(Al Jassim et al., 2002) ousj plo (59, oy slal (6 S o3l glo Jow jigled ) JSo
Figure 1. Demonstration of body dimension measurement models on live animals
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Table 4. Analysis of milk compounds in control group

Fat (%) 6.62
Protein (%) 4.78
Lactos (%) 4.20
Totalsolids (%) 19.7

5
SomaticCel(log10) 5.04
MUN (mg/dI) 13.0

2

Fatty acids (g/100)

4:00 3.74
6:00 3.03
8:00 2.88
10:00 9.14
12:00 4.83
14:00 111

5
15:00 0.85
16:00 24.7

8
17:00 6.15
18:00 0.46
Cci18:1 121

6
C18:2 2.20
C18:3 0.45
20:5n-3(eicosapentaenoicacid) 0.04
22:5n-3(docosapentaenoicacid) 0.06
22:6n-3(docosahexaenoicacid) 0.02
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Table 5. Effect of starter diet with 3 types of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean
meal) on performance of early weaned compared to milk fed lambs in total period (grams per day).

Treatments |
Milk 3% calcium salt of soybean oil 3% calcium salt of fish oil 3% calcium salt of flaxseed oil SEM p-value
DMI 150.64¢ 312.39* 247.43° 261.58° 0.354 <.0001
Daily weight gain  96.15° 152.08° 97.06° 119.99° 02 <.0001

E<1+0) 3 )ls (gl (gire B (gLl Ll 51 o 1o 10 glate g > b ol
In each row means with different superscripts are statistically different (P < 0.05).
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Figure 1. Effect of starter diet with 3% levels of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean
meal oil) on DMI of early weaned compared to milk fed lambs
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Figure 2. Effect of starter diet with 3% levels of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean
meal oil) on weight Gain of early weaned compared to milk fed lambs
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Table 6. The effect of starter diet with 3 % of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean
meal) on biometric characteristics (withers height, body t;elggt and chest girth) of early weaned compared to milk fed
ambs

I : ITreatmelntsf I Fof |
: 3% calcium salt 3% calcium salt o 3% calcium salt o p-value
Milk of flaxseed oil soybean oil fish oil SEM
Withers height (cm) 63.48 64.78 62.60 64.32 0.34 <.0001
Body length (cm) 65.52 65.92 63.96 65.64 0.39 <.0001
Chest girth (cm) 73.32 72.76 71.84 72.68 0.31 <.0001
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Figure 3. Effect of starter diet with 3% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean meal)
on withers height of early weaned compared to milk fed lambs
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Figure 4. Effect of starter diet with 3% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean meal)
on body height of early weaned compared to milk fed lambs
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Figure 5. Effect of starter diet with 3% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean meal)
on chest girth of early weaned compared to milk fed lambs
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Table 7. Effect of starter diet with 3% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean meal) on
apparent digestibility coefficients of nutrients in early weaned lambs

Treatment
3% calcium salt of flaxseed oil 3% calcium salt of soybean oil 3% calcium salt of fish oil SEM  p-value
ADF 42.192 40.46° 41.06° 0.11 0.01
NDF 47.7° 44.68° 46™ 0.24 0.02
DM 63.472 60.12° 60.91° 0.27 0.02
oM 59.272 56.22¢ 57.42° 0.19 0.01
EE 76.75 76.83 78.15 0.6 0.37
CcpP 60.28° 57.41° 58.43° 0.03 0.0004
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 8. Effect of starter diet with% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean) on rumen
metabolite in early weaned lambs

Treatment
3% calcium salt of 3% calcium salt of 3% calcium salt of
. L - SEM p-value

soybean meal oil fish oil flaxseed oil
Acetic acid (%) 64.48 63.94 67.04 2.84 0.74
Propionic acid (%) 20.16 22.14 17.80 3.79 0.87
Butyric acid (%) 8.24 8.53 9.36 1.01 0.75
Valeric acid (%) 6.07 4.03 4.62 0.37 0.13
Iso Butyric acid (%) 0.36 0.43 0.46 0.01 0.06
IsoValeric acid (%) 0.66 0.64 0.69 0.01 0.24
Total VFA (mM/l) 83.49 81.27 81.67 2.49 0.49
pH 6.63 6.61 6.60 0.01 0.47
Protozoa (10% ml) 20.60? 20.51% 20.42° 0.02 0.04
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In each row data with different superscripts are statistically different (P < 0.05).
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Table 9. Effect of starter diet with 3% of protected unsaturated fatty acids (flaxseed oil, fish oil and soybean meal) on
blood metabolite of early weaned Lambs

treatment
Milk 3% calcium salt of 3% calcium salt of 3% calcium salt of SEM P_value
flaxseed oil soybean meal oil fish ail
Cholesterol (mg/dl) 99.212 67.43° 50.95° 52.58° 6.57 0.031
Total Protein (g/dl) 9.20% 7.70%® 6.51° 6.78% 0.57 0.012
Triglyceride (mg/dl) 60.45 51.75 53 63.15 3.80 0.272
Albumin(g/dl) 2.81 2.83 31 2.81 0.11 0.244
Glucose (mg/dl) 98.75% 80.25° 63.24° 73.85° 4.38 0.033

(P<1+0) ails (gl sime glis So0Ss b (glel Ll 5l gliie gy b slonSilee cins ) 1o 0
In each row data with different superscripts are statistically different (P < 0.05).
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