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ABSTARCT

The development of effective ways to use vegetable protein in poultry farming is impossible
without considering modern advances in protein nutrition and new technologies that consider both
the qualitative characteristics of protein and a decrease in the level of anti-nutritional substances
in leguminous crops. It has been established that technologies for the production and preparation
of feed for feeding reduce the influence of these factors. Replacement of 13.75% of soybean meal
(phase I) in the complete feed of broiler chickens with 13.95% extruded (experimental IT) and heat-
treated peas (experimental III) with the addition of 0.05% synthetic methionine, and in phase 11 —
replacement of 20.00% of soybean meal with an adequate amount of extruded (experimental II)
and heat-treated peas (III experimental ) with 0.05 % synthetic methionine, They had a positive
effect on the safety of livestock, an increase in live weight and a reduction in feed costs per 1 kg
of increase, which significantly reduced the cost of compound feed and increased the profitability
of poultry meat production.

Keywords: recipe, compound feed, broiler chickens, extruded, heat-treated, peas, soybean meal,
average daily growth, control slaughter, morphological and chemical composition of carcasses.

INTRODUCTION

High-grade protein nutrition determines the level of productivity, health status and reproductive
abilities of poultry. Protein is the most expensive component of diets and the degree of its
conversion into proteins of edible parts of broiler chicken carcasses is 15-33%. The use of soybeans
and animal feed in poultry diets increases the cost of finished products.
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An essential reserve for replenishing feed protein is an increase in the acreage for leguminous
crops — peas, lupine, forage beans, vetch, soybeans both in the production of concentrated and
bulky feeds [1,5,6,8,13]. The problem of partial replacement of soybeans and animal feed in the
diets of poultry feeding with leguminous feed from their own production remains relevant today.
Experience shows [2,7,10,11,12,19,20,23,24,26,28,29,30,31,32,33] that substitution is successful
if there is no anti-nutritional factor, the level, ratio and availability of amino acids are identical,
primarily for sulfur-containing (methionine and cystine).

Peas contain lysine and other amino acids, but are poor in methionine, cystine, and tryptophan.
There are inhibitors of proteolytic enzymes (trypsin, chymotrypsin and other substances) that
reduce catalytic activity, complicate the digestion and assimilation of nutrients.

Heat treatment and extrusion are effective methods of inactivating nutrients and increasing the
feed value of peas, and the introduction of synthetic methionine improves the biological usefulness
of compound feed [21,22,25,27,34].

The aim of the study was to evaluate the productive effect of extruded and warmed peas with the
addition of synthetic methionine instead of soybean meal in complete compound feeds when
raising broiler chickens.

The experiment was carried out on broiler chickens of the Smena-2 cross according to the principle
of analogues, identical in origin, age, live weight and general development lasting 47 days. 3
groups of day-old chickens of 99 heads each were formed, the content is cellular. According to the
scheme of experiments and the accepted daily routine at the Ashkadarskaya poultry farm, chickens
were raised and fed in 2 phases: starting (1-4 weeks) and finishing (5-7 weeks). Feeding according
to the norms of need, three times a day [3,4,9,14,15,16,17,18].

The scheme of scientific and economic experience is presented in Table 1.

Table 1: Scheme of scientific and economic experience

I - control 99 47 Complete compound feed (PC), in which
soybean meal makes up 13.75% (phase I —
the starting period) and 20% (phase II — the
finishing period) of the weight.

II - experimental 99 47 PC, where soybean meal (13.75%) was
replaced by 13.95% extruded peas +
0.05% methionine (phase ), and in phase
11, 20.00% soybean meal was replaced by
an adequate amount of extruded peas +
0.05% methionine
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III - experimental 99 47 A PC in which 13.75% soybean meal is
replaced by 13.95% heat-treated peas +
0.05% synthetic methionine (phase I), and
in phase 20.00% soybean meal is replaced
by an adequate amount of heat-treated peas
+ 0.05% methionine.

As an alternative feed to soybean meal, peas of our own production were used — the Nemchinovsky
817 variety with a trypsin-inhibiting activity of 78 mg in 100 grams of dry matter. The peas were
extruded on a KMZ-2U press extruder with a temperature of 100-150 degrees and a pressure of
over 50 atmospheres.

The heat treatment of peas was carried out on AVM-0.65 (vitamin flour aggregate) with a
temperature at the outlet of the drying chamber up to 100 degrees.

In the first phase, chickens in the control group received 13.75% soy meal as part of a complete
compound feed, and the experimental ones instead received extruded (II) and heat-treated peas
(IIT) in the amount of 13.95% by weight. Additionally, the chickens of the experimental groups
received 0.05% synthetic methionine. In phase 11, 20.00% soy meal was given to group I chickens
as part of compound feeds, and experimental (II and III) chickens received the same amount of
extruded and heat-treated peas and 0.05% synthetic methionine each (Tables 2 and 3). When
feeding poultry in the control and experimental groups, the ration change was carried out on time,
according to the recommendations of the All-Russian Scientific Research and Technological
Institute of Poultry Farming (VNITIP, 2000).

Live weight, daily gain, livestock safety, feed and protein costs per 1 kg of live weight gain were
determined weekly in broiler chickens. It follows from the data that the consumption of mixed
feed birds in all groups was almost the same and averaged: Group I - 79.41 g; I1 -77.65; III -79.83

g.

The average daily increase during the control period was 35.86 g, in the second group - 37.00 g
and in the third group -35.97 g, which is 3.08% and 0.29% more than in the first. Biologically
complete feeds of plant origin, rich in protein and the presence of amino acids such as lysine,
methionine and cystine, played an important role in improving the indicators of average daily
growth and, as a result, an increase in the live weight of chickens.
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Table 2: Recipes of compound feeds for broiler chickens, % (starting period)

Age of the bird (1-4 weeks)

The ingredient . :
I - control II - experimental III - experimental
Feed wheat 45.0 44.0 44.0
Barley without film 20.0 20.0 20.0
Sunflower oil cake 5.0 5.5 5.5
Soy meal 13.75 - -
Extruded peas - 13.95 -
Peas warmed on AVM* - - 13.95
Fish meal 7.5 7.5 7.5
Fodder yeast 3.0 3.5 3.5
Tricalcium Phosphate 1.0 1.2 1.2
Chalk 1.0 0.8 0.8
Methionine - 0.05 0.05
Premix 0.25 0.50 0.50
Fuza 3.5 3.0 3.0
100 g of compound feed contains:
exchange energy, kcal 310 311 311
raw protein, % 22.34 20.35 20.35
raw fiber, % 341 3.43 3.49
Lysine, % 1.20 1.19 1.19
Methionine, % 0.54 0.50 0.50
Methionine + cystine, % 0.84 0.82 0.82
of calcium, % 1.15 1.13 1.14
total phosphorus, % 0.75 0.79 0.79
sodium chloride, % 0.24 0.24 0.24
Grain feed, % 65 64 64
Meal, % 13.75 - -
The cake, % 5.0 5.5 5.5
Legumes (peas), % - 13.95 13.95
Fish meal, % 7.5 7.5 7.5
Yeast, % 3.0 3.5 3.5
Mineral feed, % 5.75 5.50 5.50
Methionine, % - 0.05 0.05
*AVM - vitamin flour aggregate
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Table 3: Structure and nutritional value of complete
compound feed for the finishing period, %

. . Age of the bird (5-7 weeks)
The ingredient . :
I - control II - experimental III - experimental

Feed wheat 48.08 48.08 48.08
Barley without film 14.9 14.9 14.9
Soy meal 20.0 - -
Extruded peas - 20.0 -
Peas warmed on AVM* - - 20.0
Sunflower oil cake 6.0 6.0 6.0
Fish meal 5.5 5.5 5.5
Fodder yeast 3.5 3.5 3.5
Methionine - 0.05 0.05
Limestone 1.40 1.35 1.35
Phosphate 0.6 0.6 0.6
Chalk 0,02 0,02 0,02
Grain feed (cereals), % 62.98 62.98 62.98
Meals, % 26.00 6.00 6.00
Legumes (peas), % - 20.0 20.0
Animal feed, % 5.50 5.50 5.50
Yeasts, % 3.5 3.5 3.5
Mineral feed, % 2.02 1.97 1.97
Methionine, % - 0.05 0.05
100 g of compound feed contains:
exchange energy, kcal 294 296 296
raw protein, % 19.30 18.50 18.50
raw fiber, % 3.91 3.70 3.99
Lysine, % 1.29 1.27 1.25
Methionine + cystine, % 0.78 0.77 0.76
of calcium, % 1.10 1.10 1.10
total phosphorus, % 0.75 0.76 0.77
sodium chloride, % 0.15 0.15 0.15

To assess the meat qualities of the chickens, a control slaughter and anatomical cutting of the
carcasses of 47-day-old broilers was carried out. The high yield of edible parts in the gutted carcass
was in the II and III experimental groups (993.4 g and 960.1 g) versus 947.5 g in the control. The
yield of edible parts increased in these groups, mainly due to the high yield of muscles. The ratio
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of edible to inedible was high in the II experimental group - 4.61, and in the III and I, respectively,
4.54 and 4.42 (Table 4).

Table 4: Morphological and chemical composition of carcasses

Indicator ) I -
I - control II - experimental .

experimental
Live weight, g 1738 +£27.8 1793 £25.6 1745 +£17.9
The mass of the gutted carcass, g 1161.70 £12.6 1208.67+10.5 1171.24£11.8
% of live weight 66.84 67.39 67.12
Muscle mass, g 717.91+£7.3 749.35+8.04 729.61+6.62
% of the mass of the gutted carcass 61.79 62.00 62.28
Skin with subcutaneous fat, g 189.43+£5.2 198.10+4.3 190.32+4.6
% of the gutted carcass 16.30 16.39 16.24
Mass of edible parts, g 947.49+8.7 993.40+9.2 960.18+9.4
% of the gutted carcass 81.56 82.19 81.95
Bone mass, g 241.21+2.5 215.24+24 211.4+23
% of the gutted carcass 18.44 17.81 18.04
Internal fat mass, g 27.79+1.4 31.28+1.5 27.37+£2.0
% of the mass of the gutted carcass 2.39 2.58 2.34
including edible organs (lungs, kidneys), g 123+1.1 13.6 £0.9 12.5+0.8
The ratio of edible to inedible 4.42 4.61 4.54
Water, % 75.13 74.75 74.88
Protein, % 21.12 21.23 21.19
Fat, % 2.20 2.18 2.19
Ash, % 0.73 0.98 0.79

Comparing the results of the chemical composition of meat (muscles) of broilers, it can be noted
that the meat of chickens of the II and III experimental groups differed in biological value, that is,
the ratio of protein to fat was the highest in these groups: 9.74 and 9.67, against 9.60 in 1.

The use of extruded peas and synthetic methionine in the experimental II group, instead of soy
meal as part of a complete compound feed, contributed to the production of 37.05 g of average
daily increase in broiler chickens. At the same time, feed consumption per unit of production was
1.97 kg, livestock safety 96.96%, and in the control group 35.90 g: 2.09 kg and 95.95%.

The results of the control slaughter showed that the highest yield of edible parts as a percentage of
the gutted carcass — 82.19 was obtained where extruded peas were used. The ratio of edible to
inedible was also high here, 4.61 instead of 4.54. Net income was received from the sale of 1 ¢ of
broiler meat: 180 rubles (option) with soybean meal; 246 rubles with extruded peas and 210 rubles
with heat-treated peas.

Copyright © 2026 by the authors. Licensed under CC BY-NC-SA 4.0 Page 1091

www.ijaerin




International Journal of Agriculture and Environmental Research

ISSN: 2455-6939

Volume: 12, Issue: 04 "July-August 2026"

Thus, the use of leguminous pea crops (extrusion, heat treatment) instead of soybean meal in the
diets of broiler chickens was not inferior in terms of productivity, livestock safety and feed
conversion, as well as the optimal ratio of morphological composition of carcasses and meat
quality.
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