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Introduction: In today's society, where we are facing an increase in grain prices, the use of
agricultural by-products in animal nutrition is very important (Raghuvansi et al., 2019). Corn is
widely used in industry. The nutritional value of corn industrial products is very important and it is
one of the cheapest and purest sources of production of organic materials for industrial
consumption. Starch, animal feed, sugar syrup and oil are extracted from this plant in starch
factories (Azizi Shotorkhoft et al., 2016). Food industry wastes are among the industrial wastes that
can be consumed by animals. In extracting starch and preparing glucose from corn, a series of by-
products are obtained that are suitable for animal nutrition. Among these products, we can mention
corn steep liquor. Corn steep liquor, which is produced during the wet milling process of corn to
extract starch and corn oil, is a relatively cheap, tasty and accessible product and has a high
potential for use in ruminant diets due to its relatively high energy and protein content and low fiber
(Nisa et al., 2004).There is no information about the use of corn steep liquor in ruminant nutrition
(Mirza & Mushtag, 2006). This research was conducted to investigate the effect of different levels of
corn steep liquor on milk yield, milk composition and digestibility of nutrients, rumen and blood
parameters and rumination behavior of ewes.

Materials and Methods: To perform this experiment, 21 dairy ewes of Dalaq breed (average
weight 36+3.7 kg) were used in 3 treatments (n = 7) in a completely randomized design. Treatments
included: 1- control treatment (diet without adding corn syrup), 2- second treatment (diet containing
100 grams of corn steep liquor in DM), and 3- third treatment (diet containing 100 grams of corn
steep liquor in DM). The length of the test period was 42 days. The rations used in this experiment
were prepared and adjusted based on the tables of the National Association of Sheep Research
(2007) and given to the ewes according to their appetite in the morning (8:00 am) and evening (4:00
pm). The feeds were provided to the animals in a completely mixed form daily. During the
experiment, the animals had free access to clean drinking water. On the 38th day of the experiment,
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the milk of all the ewes was milked and sampling was done to measure fat, non-fat solid
components, lactose, and protein and milk ash. Ewes weighed weekly and before morning feeding.
Also, the feed given and post-feed of each animal was recorded daily to calculate the dry matter
intake. Feces and feed samples were collected on days 36 to 40 for 5 days to perform digestibility
tests. Blood sampling was done on the 42nd day of the experiment. During the 39th and 40th days
of the experiment, the feed consumption behavior was measured by recording the activity during 24
hours.

Results and Discussion: The results showed that there was no significant difference in the final
weight of the ewes, daily weight gain and feed conversion ratio among the experimental treatments,
but the dry matter intake increased with the increase in the level of corn starch in the diet (P<0.05).
There was no significant difference in the production of daily milk, fat, total solids and lactose
among the treatments receiving different amounts of corn syrup (P>0.05). However, protein and
milk ash were affected by the experimental treatments, so that with the increase in the level of corn
starch in the diet, protein and milk ash also increased (P<0.05). Also, the digestibility of nutrients,
dry matter, organic matter, crude protein, insoluble fiber in acidic detergent, insoluble fiber in
neutral detergent and ether extract was similar among different treatments (P>0.05). By increasing
the level of water in the diet, the amount of behaviors such as eating, ruminating, and chewing
increased, and naturally, resting behavior decreased (P<0.05). There was no significant difference
in albumin, globulin and the ratio of albumin to blood globulin among the treatments receiving
different amounts of corn syrup (P>0.05). However, total blood protein was affected by the
experimental treatments, so that the concentration of these parameters increased with the increase in
the corn syrup level (P<0.05).

Conclusion:According to the results obtained from the present research, it is possible to
recommend the addition of corn starch as a source of energy and protein to the diet of ewes up to
the level of 200 grams per kilogram of dry matter consumed.

Key words: Blood metabolite, Dalagh ewes, Corn steep liquor, Digestibility, Composition of milk
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Table 1. The chemical composition of corn

steep liquor
Chemical composition ~ Percent

Dry matter 42
Crude protein 39.7
Crude fat 1.9
Ash 17.5

Calcium 0.4
Phosphorus 2.9
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Table 2. The ingredients and chemical composition of dairy ewe diet

Ingredients (%)

Treatments

Control 100 gr of corn steep liquor 200 gr of corn steep liquor

Wheat straw 35 35 35
Corn silage 15 15 15
Barley grain 13 13 13
Corn grain 10 10 10
Soybean meal 15 11 7
Corn steep liquor 0 4 8
Wheat bran 12.5 12.5 12.5
Limestone 1 1 1
Salt 0.5 0.5 0.5
Mineral-vitamin supplement 1 1 L
Chemical composition

Metabolic energy (Kcal/kg) 2.34 2.33 2.33
Crude protein (%) 13.15 13.08 13.01
ADF (%) 22.80 22.56 22.28
NDF (%) 42.35 41.91 41.47
Ash (%) 7.60 7.56 7.49
Calcium (%) 0.68 0.67 0.66
Phosphorus (%) 0.35 0.33 0.30

“Each kilogram contained: 140 g of Ca, 20 g of P, 35 g of Mg, 40 g of S, 1200 mg Mn, 1000 mg of Zn, 800 mg of Cu, 8 mg of Co,
10 mg of I, 400 mg of Fe, 10 mg of Se, 20000 mg of Niacin (B3) and 350000, 60000 and 4000 IU of A, D and E respectively and

650 g of Anionic salts.
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Table 3. The effect of different levels corn syrup liquor on the performance of Dalagh ewes

Trait Control 100 gr of corn syrup liquor 200 gr of corn syrup liquor  SEM P-value

Initial body weight (Kg) 35.58 36.02 37.00 0.742  0.3561
Final body weight (Kg) 41.07 41.81 42.88 0.651  0.4163
Period weight gain (kg) 5.49 5.79 5.88 0.171  0.3669
Daily weight gain () 156.90 165.57 168.22 6.136  0.3668
Dry matter intake (g) 1035.29° 1136.34% 1189.51° 42,995 0.0084
Food conversion ratio 6.59 6.87 7.06 0.179  0.0852

SEM-= standard error of means;

ab Means with different superscripts in the same row differ significantly (P < 0.05).
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Table 4. The effect of different levels corn syrup liquor on production and milk composition of Dalagh ewes

Trait Control 100 gr of corn syrup liquor 200 gr of corn syrup liquor SEM  P-value
Milk production (kg/day) 1.33 1.44 1.39 0.115 0.6734
Milk fat (%) 4.08 451 451 0.832 0.6125
Non-fatty solids (%) 12.51 12.30 12.77 0.197  0.3033
Lactose (%) 6.84 6.72 6.98 0.108  0.2792
Milk protein (%) 4.41° 4.63% 4.80° 0.071  0.0330
Ash (%) 0.81° 0.87% 0.93? 0.017  0.0004

SEM= standard error of means;

ab Means with different superscripts in the same row differ significantly (P < 0.05).
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Table 5. The effect of different levels corn syrup liquor on the nutrient digestibility of Dalagh ewes

Trait (%) Control 100 gr of corn syrup liqguor 200 gr of corn syrup liquor SEM P-value

Dry Matter 67.20 68.28 67.71 0.853 0.6575
Organic Matter 70.12 70.52 70.66 0.491 0.7918
Crude Protein 65.68 66.36 66.96 0.676 0.5031
Neutral Detergent Fiber  49.39 46.84 47.70 1.069 0.1976
Acid Detergent Fiber 38.44 37.95 38.91 0.539 0.5881
Ether Extract 85.47 85.00 84.45 1.187 0.8391

SEM= standard error of means;

ab Means with different superscripts in the same row differ significantly (P < 0.05).
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Table 6. The effect of different levels corn syrup liquor on the rumination behavior of Dalagh ewes

Trait Control 100 gr of corn syrup liquor 200 gr of corn syrup liquor SEM P-value
Eating 270.00° 272.43° 311.00? 7.939 0.0267
Rumination 241.29° 242.43° 285.29° 9.586 0.0169
Chewing 511.29° 514.86° 596.292 17.492  0.0204
Resting 928.71° 925.142 843.71° 17.492  0.0204

SEM-= standard error of means;

ab Means with different superscripts in the same row differ significantly (P < 0.05).
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Table 7. The effect of different levels corn syrup liquor on blood parameters of Dalagh ewes

Trait Control 100 gr of corn syrup liquor 200 gr of corn syrup liguor SEM P-value
Total protein (Gr/dL) 7.15° 7.93% 8.562 0.283 0.0247
Albumin (Gr/dL) 4.40 4.47 4.62 0.103 0.0646
Globulin (Gr/dL) 2.75 3.17 3.94 0.261 0.0733
Albumin :Globulin 1.83 1.51 1.17 0.151 0.1401
SEM-= standard error of means;
ab Means with different superscripts in the same row differ significantly (P < 0.05).
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