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Introduction: This research aimed to explore the Effects of prenatal dietary energy and protein levels
on colostrum quality and quantity by using refractometer and performance of lambs up to weaning
age in Qara Gol sheep. The postnatal period is critical for newborn ruminants in the onset of their life
and moreover their future performance because, they are born without functional immune system for
protection against infectious diseases, which will be acquired by the lamb passively through the
ingestion of colostrums. In the first 24-36 hours of life, it is of utmost importance that lambs consume
colostrum, the first nutrition after birth. In addition to ensuring the supply of antibodies, colostrum
has a high concentration of nutrients that will allow body maintenance and survival in the first days
of life. It is widely accepted that the efficient supplement of energy and protein during the prepartum
period is essential for enhancing the immune system and improving colostrum quality and quantity.
However, the different sources of energy and protein are critical, as they may lead to distinct
biological consequences and nutritional benefits. Moreover, providing sufficient support to fetal
growth and body maintenance, adequate support of energy and protein during ewe’s gestation is
essential to promote the development of the mammary gland and its colostrum synthesis. Non
adequate nutrition of the ewe in late pregnancy may change the colostrum quality and quantity, having
negative implications for lamb’s health and survival during the early postnatal period. One of the
consequences of changing maternal nutrition is the effect of mammary gland growth and
development. Increasing the energy intake, for example, promotes mammogenesis in the ewe. The
nutrition available to the ewe during gestation has been shown to influence both the udder
development and subsequent lactation performance. Sheep fed 20 % more of metabolizable energy
(ME) produced more colostrum within 18 h postpartum but did not alter the serum immunoglobulin
G (IgG) concentration in progeny (McGovern et al., 2015). On the other hand, have a feasible method
to assay colostrum quality right at parturition time with confidential value could be a precious
management protocol in sheep raising. based on what mentioned above, this investigation monitored
the effects on different sources of energy and protein by using different levels on corn, soybean meal
and mixed corn and soybean meal on colostrum quality and quantity and blood parameters in sheep
and newborn lambs. The study evaluated the concentration of blood IgG and ewe colostrum (using
refractometer and ELISA), blood metabolites (including glucose, urea, total protein, NEFA, B-
hydroxybutyrate, albumin, insulin, IGF-1, and antioxidants) in newborn lambs, as well as the effects
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of different dietary energy sources on placental weight, colostrum yield, and the percentages of
lactose, protein, and fat in colostrum, along with IgG concentration and birth weight of lambs.
Material and methods: 48 heads of Singleton 2-3 birth bellies pregnant ewes of Gore Gol breed
(average alive weight 48.9 + 2.5 Kg) in 4 groups were randomly assigned to 4 groups including
treatment 1, control group, basal diet formulated based on the NRC (2007) recommendations.
treatment 2, basal diet with more than 20% metabolizable energy by increasing corn, treatment 3,
basal diet with more than 20% protein by increasing soybean meal and treatment 4, basal diet with
more than 20% energy and protein by increasing a mix of soybean meal and corn. Feed consumption
of the treatment was controlled daily. The feed offered and leftover was measured everyday. The
DMI was estimated by animal based on the feed consumed. Blood samples were obtained by jugular
venipuncture at parturition in ewes and 24 hours postpartum in lambs. The concentrations of glucose,
urea, and total protein were determined using commercial Pars Azmoon diagnostic Kits (Pars Azmoon
Co., Tehran, Iran) according to the manufacturer’s instructions. NEFA and BHBA were measured by
Randox kits (England) and 1gG in lambs' blood was measured by calorimetric method. The birth
weights of lambs measured after birth. Colostrum yield was recorded at three time points —
immediately after parturition, at 12 hours, and at 24 hours postpartum — and the first milking sample
was analyzed for quality using a refractometer.

Results and discussion: Ewes in the control treatment produced less colostrum at the first milking
compared to other treatments (P<0.05). Increasing the energy and protein content of the ewes' diet at
the end of pregnancy increased the concentration of IgG and lactose in the colostrum compared to the
control treatment (P<0.05). Also, ewes in treatment 4 had higher concentrations of unsaturated fatty
acids and antioxidants than those fed the control diet (P<0.05), but the concentration of beta-
hydroxybutyrate and blood glucose in ewes in treatment 4 was lower compared to the control
(P<0.05). Lambs from ewes fed the control treatment had lower blood IgG concentrations and average
birth weights compared to other treatments (P<0.05). Additional energy and protein supplementation
in the maternal diet during the last month of gestation positively influences colostrum yield and
composition by increasing fat and lactose percentages (Swanson et al., 2008).

It was concluded that a 20% increase in the energy and protein level of the diet 4 weeks before the
birth of Karakul ewes can increase the weight of the placenta and the birth weight of the lamb, as well
as the quantity and quality of colostrum (in terms of the amount of nutrients and also the level of
IgG). Also, limiting energy intake during the final month of gestation has a negative impact on the
blood parameters associated with nutrition, leading to decreased IgG levels and increased butyric acid
concentrations in the blood, which in turn results in a reduction in both the quantity and quality of
colostrum produced by the ewes, as well as a decrease in blood IgG levels in the milk-fed lambs.
Keywords: Colostrum, Energy, protein, 1gG, Refractometer, Karakul sheep
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Table 1- Constituent components of rations and their chemical composition

Edible ingredients (percentage)

Treatment 1 (control) Treatment 2 Treatment 3 Treatment 4

Corn 6.2 26.6 5 13
Alfalfa 315 23 315 315
Barley straw 27.6 18.5 27.6 20
Milled barley 9.8 9 9.8 9.8
Wheat bran 6.5 5 44 44
Soybean meal 19 14 5.9 55
Calcium carbonate 3 3 2.5 2.5
Monocalcium phosphate 7 7 6.8 6.8
Special vitamin-mineral supplement 4 4 4 4
Salt 25 25 25 25
Chemical compounds

DM (g/kg of dry matter) 2.166 1.879 2132 1.987
NDF (g/kg of dry matter) 844 561 821.7 670.8
ADF (g/kg of dry matter) 315 263 263 263
Ca(g) 79.63 66.52 74.03 68.8
P (0) 39.24 34.19 37.92 35.69
ME (Mcal/kg of dry matter) 1.76 2.03 1.79 1.92
CP (g/kg of dry matter) 179.2 154 206.2 198.5

Treatment 1: control group, basal deit formulated based on the NRC (2007) recommendations,
treatment 2: with more than 20% energy, treatment 3: with more than 20% protein, treatment 4:

with more than 20% energy and protein
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Table 2- The effects of different levels of energy and protein in the pre-partum diet on the amount of colostrum

dry matter, performance of lambs and ewes

Treatment 1 (control) Treatment 2 Treatment 3 Treatment 4 P-value
Colostrum dry matter (g) 25.6+2.1° 25.4+2.2°¢ 25.4+2.2°¢ 25.8+2.4% <0.0001
Placenta weight () 377.8+27.3° 405.1+28.22 404.3+33.42 409.7+40.52 0.01
Lamb birth weight (kg) 4.54+0.07 ° 4.99+0.07 ® 5.03+0.06 ° 5.26+0.07 @ <0.0001

Means within same row with different letters differ significantly (P<0.05).
Treatment 1: control group, basal deit formulated based on the NRC (2007) recommendations, treatment 2: with more
than 20% energy, treatment 3: with more than 20% protein, treatment 4: with more than 20% energy and protein
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Table 3- The effects of different levels of energy and protein in the pre-partum diet on the amount of colostrum
and the level of I1gG in it up to 24 hours after parturition in Karakul ewes

Treatment 1 (control) Treatment 2 Treatment 3 Treatment 4 P-value

First 6 hours

Colostrum (g) 228.1+£31.3°¢ 257.9+32.1° 257.9+31.4° 338.9+33.32 <0.0001
1gG (mg/dl) 4203.2+75.0°¢ 4507.6+86.1°  4520.6+89.4°  5168.4+90.2°%  <0.0001
1gG with Ref (brix) 18.63+1.3¢ 21.25x16° 23.98+1.06° 27.54+1.4° <0.0001
Hours 24
Colostrum (g) 697.1455.2°¢ 804.1#50.0°  795.9+55.6° 974.2461.2° <0.0001
First milking (moment of birth)
1gG (mg/dl) 3.17+0.034 3.75+0.03°¢ 4.05+0.03° 5.01+0.032 <0.0001
Second milking (12 hours after calving)
1gG (mg/dl) 2.82+0.05° 3.41+0.082 3.50+0.12°2 3.51+0.162 0.003
Third milking (24 hours after birth)
1gG (mg/dl) 2.73+0.04°¢ 3.18+0.04° 4.04+0.04 2 4.03+0.04 2 <0.0001
First milking (moment of birth)
Lactose(%) 2.45+0.009¢ 3.3540.02°¢ 3.90+0.03" 4.32+0.04 2 <0.0001
Second milking (12 hours after calving)
Lactose(%) 2.37+0.007 ¢ 3.3040.01°¢ 3.88+0.02° 4.68+0.03? <0.0001
Third milking (24 hours after birth)
Lactose(%) 2.28+0.012¢ 3.20+0.012¢  3.94+0.012° 4.53+0.0122 <0.0001
First milking (moment of birth)
Protein (%) 8.24+0.10° 7.46+0.16° 7.36+0.25° 8.88+0.332 0.002
Second milking (12 hours after calving)
Protein (%) 6.76+0.12°2 6.13+0.22° 5.69+0.34° 7.08+0.46 2 0.012
Third milking (24 hours after birth)
Protein (%) 4.92+0.08 5.0+0.15 4.79+0.24 4.59+0.33 0.66
First milking (moment of birth)
Fat(%) 11.05+0.12°  10.99+0.23" 11.42+0.37° 12.77+0.5* 0.01
Second milking (12 hours after calving)
Fat(%) 8.36+0.102 7.83+0.18° 8.21+0.27 % 8.27+0.37 % 0.01
Third milking (24 hours after birth)
Fat(%) 7.25+0.10°2 5.94+0.10° 6.01+0.10° 6.11+0.10° <0.0001

Means within same row with different letters differ significantly (P<0.05)
Treatment 1: control group, basal deit formulated based on the NRC (2007) recommendations, treatment 2: with more
than 20% energy, treatment 3: with more than 20% protein, treatment 4: with more than 20% energy and protein
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Table 4: Effects of different levels of energy and protein in pre-partum diet on blood parameters of Karakul

ewe and lamb

Treatment 1 (control)  Treatment 2 Treatment 3 Treatment 4 P-value
Blood of the ewes
1gG (mg/ml) 37.4+2.1¢ 37.0+2.2¢ 42.9+2.4° 46.4+2.52 <0.0001
Albumin (mg/ml) 2.57+0.02°¢ 2.72+0.02° 2.67+0.04° 2.81+0.05? 0.01
Glucose (mg/ml) 185.22+24.22 184.61+21.7°2 111.43+23.1°¢ 151.43+22.2° <0.0001
Insulin (mg/ml) 124.2+22.0° 136.1+19.82 121.7+23.7° 138.3+27.22 0.01
Total protein (mg/ml) 3.52+0.042 3.16+0.07" 3.46+0.12°2 3.56+0.162 0.01
Urea (mg/ml) 18.84+1.4¢ 20.88+1.4° 22.0+1.5% 22.57+1.4° 0.01
IGF-1 (mg/ml) 55.26+1.48 ® 61.51+2.78°2 53.17+4.32° 53.42+5.87%® 0.01
NEFA (mg/ml) 0.22+0.008¢ 0.38+0.016°¢ 0.49+0.026° 0.52+0.035? <0.0001
BHBA (mg/ml) 0.54+0.006 2 0.44+0.006° 0.43+0.007" 0.33+0.007°¢ 0.01
Antioxidant (U/L) 0.29+0.009° 0.33+0.009° 0.33+0.01° 0.37+0.009? 0.02
Blood of the lambs
IgG (mg/dl) 22.4+2.3¢ 25.642.2% 25.242.1" 26.2+3.1°2 <0.0001

Means within same row with different letters differ significantly (P<0.05)

Treatment 1: control group, basal deit formulated based on the NRC (2007) recommendations, treatment 2: with
more than 20% energy, treatment 3: with more than 20% protein, treatment 4: with more than 20% energy and

protein
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