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Abstract

Introduction: To maintain a competitive position in the global market, the animals industry is
actively looking for sustainable and practical strategies. The purpose of these strategies is to
produce and provide food protein and minerals, while simultaneously ensuring the proper
performance and maintaining the optimal health level of the animal. With the increase in global
demand for livestock and poultry production, identifying alternative raw materials that can replace
soybean meal has become increasingly critical. Soybean meal has long been used as the most
appropriate plant supplement to provide protein needs in animal rations. But due to the existence of
problems such as product price fluctuations, currency leaving the country, and the increase in the
price of rations, its use has been limited. A high percentage of soybean meal is broken down in the
rumen and its protein is broken down in favor of making microbial protein, which is undesirable.
Mixed meal is the name of a mixture that contains amounts of bloodless meat powder, cotton
scraps, rice bran, wheat bran, corn meal, pistachio powder and liquid gluten, and it can be used as a
protein source in animal feed. The important advantage of this flour is to provide vegetable and
animal proteins at the same time, and it seems that it can be a substitute for vegetable flour. Making
a combination containing both types of vegetable and animal protein sources, in addition to
reducing the price, creates a balance of proteins.

Materials and Methods: To perform this experiment, 32 dairy ewes of the Atabai breed with an
average weight of 41+2.8 kg were used in 4 treatments and 8 repetitions in a completely
randomized design. In the experimental treatments, mixed meal was replaced with soybean meal at
zero, 33, 67 and 100% levels. The length of the test period was 56 days. The rations used in this
experiment were prepared and adjusted according to the tables of the National Sheep Research
Society and were given to the ewes at two times in the morning (8 o'clock) and in the evening (16
o'clock). The daily feed was supplied to the animals in a completely mixed form. During the entire
experiment, the animals had free access to clean drinking water. The ewes were weighed at the
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beginning and end of the period. Also, the feed given and post-feed of each animal was recorded
daily to calculate the dry matter consumption. Sampling of rumen fluid was done on the last day.
The pH value of the rumen contents was measured and recorded immediately after extraction by a
mobile digital pH meter that was calibrated at the same place. In order to determine the amount of
rumen ammonia nitrogen from the samples three hours after feeding, the method of Kang and
Broderick (1980) was used using a spectrophotometer at a wavelength of 630 nm. The method of
Males and Dehority (1984) was used to count protozoa. Volatile fatty acids were determined using a
gas chromatography device with a capillary column. In order to measure the activity of rumen
hydrolytic enzymes including carboxy-methyl-cellulase and microcrystalline-cellulase, rumen sap
was extracted in different parts according to the method of Hristov (2001). The activity of
hydrolytic enzymes in each animal was calculated according to the method of Agarwal (2000).
Results and Discussion: The results showed that, among the experimental treatments, there was a
significant difference in dry matter intake in receiving different amounts of mixed meal, so that with
the increase in the level of mixed meal in the diet, the dry matter intake also increased (P<0.05).
There was a significant difference between different replacement levels in pH, ammonia nitrogen
and rumen protozoa population, so that with increasing replacement levels of mixed meal with
soybean meal, rumen ammonia nitrogen increased while pH and rumen protozoa population
decreased (P<0.05). With the increase of mixed meal replacement, the amount of acetate decreased
and propionate increased (P<0.05) and no significant difference was observed in the amounts of
butyrate, isobutyrate, valerate, isovalerate and total volatile fatty acids (P>0.05). The ratio of acetate
to propionate increased with the increase in the amount of mixed meal, so that it reached from 1.84
in the treatment receiving 0% mix meal replacement to 2.76 in the treatment receiving 100% mixed
meal replacement (P<0.05). There was a significant difference between the activity of carboxymethyl
cellulose and microcrystalline cellulose enzymes among the treatments receiving different levels of
mixed meal, so that with the increase in the replacement levels of mixed meal with soybean meal,
the activity of enzymes in the intracellular and extracellular parts, solid part and total activity
decreased (P<0.05).

Conclusion: According to the results, mixed meal can be completely replaced by soybean meal in
the diet of Atabai ewes.

Key words: Atabai ewes, Carboxymethyl cellulase, Feed intake, Microcrystalline cellulose, Mixed
meal
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Table 1. Chemical composition of mixed meal

Chemical composition Mixed meal Soybean meal
Dry matter (%) 88.42 88.10
Crude protein (%) 35.47 46.14
RDP (%) 16.31 333
RUP (%) 19.16 12.84
Crude fat (%) 4.92 3.86
Ash (%) 3.96 4.22
NDF (%) 35.92 16.11
ADF (%) 11.64 8.07
Calcium (%) 0.57 0.33
Phosphorus (%) 0.74 0.67

Table 2. The ingredients and chemical composition of dairy ewe diet

Ingredient (%) DM basis

Percent of mixed meal replacement with soybean meal

0 33 67 100
Alfalfa hay 20.00 20.00 20.00 20.00
wheat straw 20.00 20.00 20.00 20.00
Barley grain 15.00 15.00 15.00 15.00
Corn grain 14.00 14.00 14.00 14.00

Soybean meal 15.00 10.00 5.00 0.00
Mixed meal 0.00 5.00 10.00 15.00

Wheat bran 6.80 6.73 6.66 6.62

Sugar beet pulp 6.00 6.00 6.00 6.00

Slow release urea 0.20 0.27 0.34 0.38

Salt 0.50 0.50 0.50 0.50

Calcium carbonate 1.00 1.00 1.00 1.00
Sodium Bicarbonate 0.50 0.50 0.50 0.50
Mineral-vitamin supplement* 1.00 1.00 1.00 1.00

Chemical composition of diets

Metabolizable energy (Mcal/kg DM) 2.31 2.32 2.33 2.33
Crude protein (%) 13.30 13.28 13.24 13.29

RUP (%) 7.60 7.94 7.98 8.07

RDP (%) 5.70 5.34 5.26 5.22

Ash (%) 6.61 6.54 6.66 6.69

Crude fat (%) 1.82 1.74 1.78 1.79

NDF (%) 33.84 35.02 36.89 38.62

ADF (%) 16.26 16.28 16.89 17.01

NFC (%) 39.65 41.55 43.30 44.39

Calcium (%) 0.84 0.86 0.89 0.90
Phosphorus (%) 0.38 0.39 0.40 0.41

“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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Table3. The effect of different levels mixed meal on dry matter intake of ewes (by week)

Dry matter intake (gr) Percent of mixed meal replacement with soybean meal SEM P-value
(by week) 0 33 67 100
1 967.41° 982.48° 1016.26% 1047.212 17.542  0.0001
2 1005.28° 1068.55% 1096.61% 1142.48? 18.962  0.0001
3 1037.94°¢ 1089.94° 1106.74° 1170.392 19.987  0.0001
4 1070.47¢ 1129.87° 1166.55% 1228.76° 22.489  0.0001
5 1145.92° 1204.24° 1291.98® 1330.23% 20.214  0.0001
6 1165.88¢ 1224.98° 1293.94° 1379.96° 21.496  0.0001
7 1237.44¢ 1289.96° 1317.21° 1429.97° 18.558  0.0001
8 1299.49¢ 1388.47¢ 1431.71° 1509.68° 12.998  0.0001

SEM-= standard error of means;

a¢ Means with different superscripts in the same row differ significantly (P< 0.05).
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Table 4. The effect of different levels mixed meal on rumen parameters of ewes

Rumen parameters Percent of mixed meal replacement with soybean meal SEM P-value
0 67 100
pH 6.592 6.23% 6.12% 5.86" 0.068 0.0001
NH3-N (mg/dL) 16.74¢ 18.55° 20.672 21.922 0.273 0.0001
Protozoa population (10° /mL) 9.48? 8.22° 8.01° 7.50° 0.092 0.0001

SEM-= standard error of means;

a¢ Means with different superscripts in the same row differ significantly (P< 0.05).
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Table 5. The effect of different levels mixed meal on concentration of volatile fatty acids of ewes

Rumen VFA (mmol/l) Percent of mixed meal replacement with soybean meal SEM P-value
0 33 67 100

Acetate 59.10° 63.14° 64.02° 67.922 2.428 0.0001
Propionate 32.112 28.87° 27.21° 24.64¢ 0.617 0.0001
Butyrate 6.29 6.41 6.32 6.26 0.274 0.6489

Iso butyrate 1.36 1.37 1.36 1.39 0.022 0.8422
Valerate 1.84 1.86 1.85 1.83 0.039 0.7129

Iso valerate 1.22 1.24 1.27 1.25 0.012 0.6947
Total VFA 104.00 103.78 102.19 102.73 2.884 0.4180
Acetate : Propionate 1.84°¢ 2.19° 2.35° 2.76° 0.017 0.0001

SEM-= standard error of means;

&t Means with different superscripts in the same row differ significantly (P< 0.05).
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Table 6. The effect of different levels mixed meal on hydrolytic enzyme activity of ewes

Hydrolytic enzymes Percent of mixed meal replacement with soybean meal SEM P-value
0 33 67 100
Carboxymethyl cellulose (Micro-molar glucose released per hour per ml of ruminal fluid)
Cell section 94.78° 90.60? 84.11% 67.97° 2.889 0.0001
Extracellular section 184.402 178.192 156.60% 120.47° 4.219 0.0001
Solid part 248.64° 229.522 202.51% 182.04° 1.121 0.0001
Total 519.072 501.742 500.10? 452.10° 4.872 0.0001
Microcrystalline cellulose (Micro-molar glucose released per hour per ml of ruminal fluid)
Cell section 132.202 128.472 116.01% 107.55° 2.640 0.0001
Extracellular section 127.622 120.942 112.81® 88.01° 1.024 0.0001
Solid part 270.332 258.30? 240.69% 210.92° 4.055 0.0001
Total 471.00° 466.89° 426.07% 362.53" 7.029 0.0001

SEM-= standard error of means;

a¢ Means with different superscripts in the same row differ significantly (P< 0.05).
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