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EFFICIENCY OF THE USE OF VEGETABLE PEA CONCENTRATE 
IN MIXED FODDER’S OF YOUNG PIGS

It has been established that the introduction of vegetable pea concentrates into the composition of mixed 
fodder’s does not affect the change in the physical properties of bulk mixed fodder’s. Biological evaluation 
carried out on laboratory animals showed that mixed fodder’s using vegetable pea concentrate has high 
biological value. The use of vegetable pea concentrate as an alternative to an expensive source of protein, fish 
meal, helps to maintain the growth rate of animals and reduce the cost of compound fodder’s.
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Introduction. The need for high-grade protein 
is increasing due to the accelerated development of 
industry, the production of broilers, meat and bacon 
pork, as well as the intensive fattening of young cattle.

Most feed mills are trying to reduce the cost of the 
finished feed by replacing some components without 
losing the balance of the finished product by optimiz-
ing the feed recipe. At the same time, the main critical 
points in the calculation of compound feed recipes are 
their balancing in terms of crude protein content and 
metabolizable energy. There are several ways to pro-
vide animal rations with protein (Fig. 1).

Currently, the production of various types of feed 
meal of animal origin in Ukraine has decreased dra-
matically due to the reduction of livestock of farm 
animals and poultry, as well as the introduction of 
resource-saving technologies for processing animal 
raw materials into food [1, p. 101].

Today, the feed market has fish meal substitutes, 
fake fish meal, as well as flour with increased bacte-

rial contamination, which can lead to deterioration of 
feed or the production of poor quality products.

At the same time, according to the Law of Ukraine 
No. 2264-VIII dated December 21, 2017 “On safety 
and hygiene of feed”, the use of feed of animal origin is 
prohibited, therefore, the use of vegetable protein con-
centrates (VPC) in feeds is relevant. VPC allow you to 
achieve the desired balance of crude protein, as well as 
a certain ratio of essential amino acids in the feed. 

Depending on the degree of protein purification, 
its concentration after the enzymatic treatment, dif-
ferent types of protein products are obtained. So:

– if the protein concentration in the hydrolyzed 
product is 50%, it is called the hydrolysate;

– at a concentration of 70–75% – the concentrate;
– at a concentration over 75% – the protein isolate. 
The need for hydrolysis is due to the presence in 

the raw material of a special type of protein – ker-
atin, which is a chemically resistant, hard-to-digest 
substance [2, p. 34].
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Fig. 1. Ways to provide animal rations with protein
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The main raw materials for the production of VPC 
are leguminous crops – soybeans, peas, chickpeas, 
which give much more protein per unit of area com-
pared to cereals and one of the cheapest vegetable 
proteins [3; 4, p. 16; 6, p. 7; 6, p. 76; 7].

Table 1
Norms of the introduction of high-protein raw 
materials in feed for feeding farm animals [3]

Types of animals

Norms of introduction  
to compound feed,%

Peas
Soy-
bean 
meal

Meat 
and 
bone 
meal

Fish 
meal

Young birds of  
an agricultural bird 0…10 0…20 0…4 2…10

Adult poultry 0…12 0…15 0…7 0…7
Small Pigs 0…10 0…15 0 2…6

Pigs 0…20 0…10 0…5 0…4
Cattle 0…20 0…25 0…3 0

Analysis of recent research and publications. 
Over the past five years, Ukraine has seen an increase 
in acreage and pea production. Growing peas is 
attractive, the ability to restore soil fertility and the 
profitability of this crop is 55%. Pea grain is an excel-
lent source of protein, which has a high solubility (the 
amount of water- and salt-soluble fractions reaches 
90%). Depending on the variety and pea cultivation 
technology, the protein content is 21-27% [8, p. 2568; 
9, p. 19; 10].

The biological value of pea protein depends on its 
amino acid composition, the presence of methionine, 
cystine, tryptophan and threonine. With the intro-
duction of peas in the feed must pay attention to the 
amount of sulfur-containing amino acids – methio-
nine and cystine. This is due not only to the presence 
of trypsin inhibitors (pancreatic enzyme), which 
reduces the rate of separation of amino acids from the 
protein molecule, mainly methionine. The amount of 
enzymes – trypsin inhibitors – in the pea grain is in 
the range from 3 to 18.2 g / kg, depending on the vari-
ety [8, p. 2568]. 

All anti-nutritional substances contained in pea 
grains are partially destroyed by heat treatment, 
although to varying degrees, depending on the treat-
ment regimens [1, p. 101; 12, p. 621].

A known technology for the production of feed 
protein products from green mass of legumes. The 
green mass of peas after mowing and grinding is fed 
to the press in presses, and then coagulated to obtain 
a protein paste, which is then sent for drying. Pro-

tein paste from green peas contains 44–65% of crude 
protein, 2–4% fat, 4–7% fiber, used in feeding young 
farm animals [11].

The most effective is the use of roasted peas in 
the composition of animal feed for ruminants and 
extruded peas in the composition of animal feed for 
pigs, especially piglets [2, p. 34; 7]. Golushko V. 
and Golushko A. in their research compared various 
methods of heat treatment of pea grain. It was found 
that after extruding pea grain, the content of trypsin 
inhibitors decreased by 19.7%, and that of chymot-
rypsin, by 28.1%. Granulation made it possible to 
reduce these figures by 18.2 and 27.5%, respectively. 
Thus, only extrusion most improves the feed value of 
pea grains [8, p. 2568].

Recently, pea protein appeared on the world mar-
ket, which meets the technological requirements for 
isolates [13, p. 47; 14]. Pea protein is a type of protein 
supplement, which is obtained from ordinary peas 
according to the technological scheme presented in 
fig. 3 [19, p. 24].  Pea protein is a pea protein iso-
late with a protein content of up to 90 %. It has many 
advantages in comparison with other vegetable pro-
teins:

– functional ingredient – has water and fat binding 
properties;

– safe – the vegetable origin of the protein is eas-
ily identified, does not contain genetically modified 
organisms;

– useful – is a concentrated source of easily digest-
ible protein and its amino acid composition is close to 
the “ideal protein”;

– technological – due to the granular form of the 
product, the formation of dust, foam and lumps dur-
ing the production process is reduced.

– has a neutral taste.
Today, pea protein is used in the meat, fish, dairy, 

oil and fat and confectionery industries [15, p. 110; 
16, p. 20; 17, p. 22]. Pea protein, namely pea insu-
lated protein NUTRALYS®, is used in meat process-
ing plants.

NUTRALYS® pea insulated protein is produced 
by ROQUETTE at a pea processing plant in Northern 
France.

Pea insulated protein is added during the prepa-
ration of minced meat in hydrated form, replacing a 
certain amount of lean meat raw materials. The results 
of the studies indicate the feasibility of using pea pro-
tein in the production technology of boiled sausages  
[16, p. 20].

Pisane® Pea Protein Isolate, a natural, highly 
purified plant vegetable derived from the seeds of 
traditional traditional yellow peas, is produced in 
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Belgium by Cosucra Groupe Warocoing. Due to its 
high nutritional value, digestibility and lack of con-
traindications, Pisane® is used in the production of 
specialized types of food (sports, dietary), as well as 
in the production of fortified and vegetarian products. 
Pea protein can replace up to 50% caseinate in the 
production of cheese products [18].

Pea protein satisfies almost all of the requirements 
for the protein standard amino acid composition [19, 
p. 24]. The use of pea protein in the production of 
feed products is a very promising direction. Replac-
ing flour of animal origin with pea protein in animal 
feed will significantly reduce the import of this raw 
material, reduce the cost of the finished feed.

The purpose of the work is to study the effective-
ness of the use of pea concentrate in the production of 
extruded pig feed.

Objectives of the study:
– to analyze and characterize the existing methods 

of preparing peas in the production of animal feed, as 
well as vegetable pea concentrates (VPC);

– to investigate the physical-chemical properties 
of the VPC;

Tabl. 2
Organoleptic and physical-chemical indicators 

VPC NUTRALYS®

Name of indicator Content, characteristics 
and value of indicators

Organoleptic characteristics

Appearance, shape and 
particle size

Fine floor without lumps,
90 % of particles less  

than 38 microns.

Taste, smell
Sweetish with a faint taste 
and smell inherent in the 

original raw materials

Colour Light-yellow inherent  
in raw materials

Physical and chemical indicators 
Moisture content, % 8,15

Mass fraction of protein, 
% on c.d.s.* 54,78

Mass fraction of fiber, % 
on c.d.s. 3,05

Fat content, % on c.d.s. 3,85

Mass fraction of ash, % 
on c.d.s. 5,00

Mass fraction of fiber, % 
on c.d.s. 1,50

Mineral impurities No

* c.d.s. – completely dry substance

Table 3
Recipes feed for young pigs 2–4 months old

Component
Content, %

Control  
recipe 1

Recipe 
2

Recipe 
3

Wheat 20,00 9,50 10,00
Barley without films 9,35 40,00 39,30

Oat without films 30,00 20,00 19,00
Corn 6,40 - -

Wheat bran 5,00 10,00 10,00
Sunflower meal СП 

30%, СК 20% 11,00 4,90 6,55

Soybean meal СП 40%,  
СК 18% 10,00 8,00 7,00

Fish flour 4,91 - -
Crushed peas - 4,97 -

PVC - - 5,00
Lysine 

monohydrochloride 
98%

0,09 0,18 0,18

Table salt 0,19 0,25 0,23
Chalk feed 0,13 1,20 1,20

Tricalcium phosphate 0,98 - 0,54
Limestone flour 0,95 - -

Premix П52-1 [25] 1,00 1,00 1,00
Nutritional value

OE pigs Mj 13,5 13,5 13,5
Feed units 120,0 118,5 120,0

Crude protein 19,02 18,81 19,13
Crude fiber 5,01 5,05 5,00

Lysin 0,99 0,98 0,99
Меtionin 0,36 0,38 0,35

Меtionin+Cys 0,72 0,73 0,72
Ca 0,80 0,80 0,80
P 0,60 0,60 0,60

NaCl 0,30 0,40 0,30

– calculate recipes for complete feed using VPC;
– to develop technological methods for the intro-

duction of VPC in the production of animal feed;
– to determine the physical properties of com-

pound feeds using VPC;
– to evaluate the biological effectiveness of VPC.
Results of research and discussion. In this work, 

NUTRALYS® VPCs were used, for which the phys-
icochemical properties were studied, the results of the 
studies are presented in Table. 2.

The study of the physical properties of VPC allows 
you to choose the right conditions and storage modes, 
technological modes of preparation of raw materials, 
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the angle of gravity, the design and the angle of the 
bottom of the bunkers.

If you’re introducing VPC into combined feed:
– preparation of mineral raw materials and meals;
– through the composition of the protein-vitamin 

supplements, protein-vitamin-mineral supplements;
– on the line of extrusion of leguminous crops;
– on the line of extrusion of ready loose feed;
– as a filler on the premix production line [20].
In order to reduce the cost and increase the pro-

ductive effect of animal feed for farm and domestic 
animals, we propose the replacement of fish meal in 
recipes at the PVC, as well as the production of animal 
feed in extruded form. Taking into account the need 
for nutrients were calculated and optimized using the 
software complex KormOptimaExpert (Voronezh), 
recipes of feed for repairing young pigs (Tabl. 3).

According to the calculated recipes, experimen-
tal batches of extruded feed were produced. For the 
obtained feeds, the main physical indicators were 
studied: mass fraction of moisture, angle of repose, 
bulk weight, flowability, size. The research results are 
presented in Tabl. 4.

As can be seen from the data, the replacement in 
the recipe for young pigs aged 2–4 months. Fish meal 
on crushed peas or VPC does not significantly affect 
the performance of the physical properties of bulk 
feed. Thus, loose feed for young pigs using RGC is 
characterized by satisfactory physical properties.

The total nutritional value of compound feeds using 
RGCs was determined using a biological assessment, 
which is characterized by the final product of feed-
ing, i.e. full-fledged, productive action – improving 
the physiological state of animals, increasing average 
daily weight gain and reducing feed costs. 

To conduct a biological assessment of the effec-
tiveness of animal feed, an in vivo experiment was 
conducted on laboratory animals. To do this, on the 
basis of the laboratory of biochemistry of the Institute 
of Dentistry of the Academy of Medical Sciences of 
Ukraine, two groups of white laboratory rats with an 
average live weight of 230 g were formed. The dura-
tion of the experiment was 14 days.

The productive effect of compound feed was eval-
uated by the average daily weight gain of rats and the 
conversion of feed. The research results are presented 
in Fig. 2 and Fig. 3.

9,5 9,9

8,4

0

2

4

6

8

10

12

Recipe 1 Recipe 2 Recipe 3

fe
ed

 c
on

ve
rs

io
n,

 g
/g

Fig. 2. Average daily gain of rats of the control  
and experimental groups
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Fig. 3. Conversion of feed in the control  
and experienced groups

The average daily weight gains of rats in the con-
trol group were 2.2 g / day, and in the experimental 
group receiving feed according to the recipe of 3 – 
2.6 g / day, which is 18.2% more than in the control, 
respectively.

The cost of feed per 1 gram of increase in live 
weight of rats in the control group was 9.5 g / g, and 
in the experimental group – 8.4 g / g, which is 11.6% 
less than in the control group. 

Thus, the obtained results indicate a high biolog-
ical efficiency of the use of RGC in the diets of pigs.  

Tabl. 4
Physical properties of extruded feed  

for young pigs aged 2–4 months

Indicator Value
Meaning

Recipe 1 Recipe 2 Recipe 3

Appearance Homogeneous dry mix  
no lumps and mold

Smell, color Characteristic of the set 
of components

Mass fraction of 
moisture, % 11,5 11,4 11,2

Angle of repose, hail 45 45 45
Flowability, cm / sec 3,12 3,25 3,18
Bulk density, kg / m3 460 455 458

The modulus  
of size, mm 1,56 1,60 1,52
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Conclusions. The use of vegetable proteins can solve 
the problem of protein deficiency in the production of ani-
mal feed products. Analysis of the cost of “raw” protein 
and the amino acid composition of the s compared with 
other protein types of feed raw materials is economically 
beneficial in the production of animal feed.

Defined quality indicators of feed on the physi-
cal-chemical parameters. It has been established that 
the introduction of VPCs into the composition of 
mixed feeds does not affect the change in the physical 
properties of bulk mixed feeds.  

Biological evaluation carried out on laboratory 
animals showed that mixed feed using VPC has high 
biological value, since the average daily increase in 
live weight in the experimental group was 18,2% 
higher than in the control group; the cost of compound 
feeds for the increase in live weight in the experimen-
tal group was 11,6% less than in the control group.

The use of VPCs as an alternative to an expen-
sive source of protein, fish meal, helps to maintain the 
growth rate of animals and reduce the cost of com-
pound feed.
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ЕФЕКТИВНІСТЬ ВИКОРИСТАННЯ РОСЛИННОГО  
ГОРОХОВОГО КОНЦЕНТРАТУ В КОМБІКОРМАХ ДЛЯ МОЛОДНЯКА СВИНЕЙ

Встановлено, що введення рослинного горохового концентрату до складу комбікормів не впливає 
на зміну фізичних властивостей розсипних комбікормів. Біологічна оцінка, проведена на лабораторних 
тваринах, показала, що комбікорм з використанням рослинного горохового концентрату має високу 
біологічну цінність. Використання рослинного горохового концентрату в якості альтернативи доро-
гому джерелу протеїну – рибному борошну, сприяє підтримці швидкості росту тварин і зменшенню 
вартості комбікормів.

Ключові слова: горох, якість, концентрат, екструдування, комбікорм, гороховий протеїн, аміно-
кислота.

ЭФФЕКТИВНОСТЬ ИСПОЛЬЗОВАНИЯ РАСТИТЕЛЬНОГО  
ГОРОХОВОГО КОНЦЕНТРАТА В КОМБИКОРМАХ ДЛЯ МОЛОДНЯКА СВИНЕЙ

Установлено, что введение растительного горохового концентрата в состав комбикормов не вли-
яет на изменение физических свойств рассыпных комбикормов. Биологическая оценка, проведенная 
на лабораторных животных, показала, что комбикорм с использованием растительного горохового 
концентрата имеет высокую биологическую ценность. Использование растительного горохового 
концентрата в качестве альтернативы дорогому источнику протеина – рыбной муке, способствует 
поддержанию скорости роста животных и уменьшению стоимости комбикормов.

Ключевые слова: горох, качество, концентрат, экструдирование, комбикорм, гороховый белок, 
аминокислоты.


