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SUBSTANTIATION OF TECHNOLOGICAL INDICATORS OF CORN GRAIN IN THE
MANUFACTURE OF FODDER FOR ANIMALS AND POULTRY
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The research is aimed at solving the problems of increasing the efficiency of fattening animals,
taking into account the factors affecting the quality of preparation and manufacture of the final product
using grinding equipment. For the efficiency and quality of feed produced for animals and poultry, the
most important and responsible processes are those that are responsible for the preparation of raw
materials for processing to conditions that meet consumer properties. The solution of such problems
depends on many factors, such as the properties of the raw material, its moisture content, the physical
characteristics of the processing material, and others. Features of the use of processing equipment,
technological modes and rational processing modes are the key to the manufacture of a high-quality final
product. Understanding the external factors when interacting with the working bodies of the machine
allows you to set the most appropriate processing modes according to the degree of grinding of raw
materials for the most efficient use in the composition of feed mixtures for animals and poultry through
the use of a disk grinder. Thus, the most difficult and important task is the need to select the optimal
indicators of raw materials for processing and technological modes of operation of machines to
effectively ensure the preparation of the material processed at each technological stage of processing.
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Formulation of the problem. Corn grain was selected as the object of research, which after its
preparation can be used both independently and as part of manufactured feed mixtures. Qualitative
preparation of raw materials for the formation of the feed mixture requires the use of grinders for grinding
grain. Taking into account the properties of grain and technological parameters of the equipment is a
problem that needs to be solved.

Analysis of recent research and publications. Analytical empirical expressions are obtained to
determine the coefficients of external and internal friction of the grain, taking into account their
dependence on the parameters W and P, which are recommended in practical conditions. The dependence
of the coefficients of external friction on the working surface, pk and internal fk of particles on the
humidity W and the load P on the processing raw material, which was at the level of 0.5 ... 6.0 kPa, was
also investigated. To determine the confidence intervals for the evaluation of the studied parameters, a
series of 10 experiments were implemented at W = 14% and P = 3 Kpa. It is established that with the
growth of relics W and P there is an increase in the values of the coefficients pk. Maize fodder for the
production of roughage for ruminants with crushed cobs that are processed to the state of bran has become
widespread. Further use of such feeds is advisable in combination with concentrated and succulent feeds.
All components of corn have the necessary signs of good digestion by animals and are easily digested.
The nutritional value of corn products is difficult to overestimate because these products meet the nutrient
balance requirements in feed. It is clear that corn grain must be properly prepared for use in feed, so it is
the grinding that is given much attention. Corn grain consists of endosperm, shield, embryo and shell and
has a different consistency.

Table 1. The ratio of parts of corn

Ne Part of Content,%
1 grain 34
2 stems 26
3 leaf 30
4 core 10

The embryo is 15% of the rest of the grain [1,2] and it also includes the integumentary film
(pericarp) and seed (spermoderma) shell, which change during the formation and growth of the plant [3].
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Corn grain also contains endosperm, shield, while the germ and shell are significantly different and have
different consistency. According to the existing search data, corn in the state of its final ripening has a
certain ratio of the components of the aboveground parts of corn, which are shown in table 1, the ratio of
parts of corn.

Based on the analysis of the total chemical composition of individual components of corn in the
process of its maturation and development (Table 2) shows that the highest fodder value has corn leaves
and grain directly.

Table 2. Chemical composition of corn grain by phases of ripening

Content
e i protein | squirrel fat fiber et i
vegetation extractive
Grain

Dairy 76,88 14,88 13,44 4,49 4,14 73,41
Milk-wax 58,54 11,38 11,13 5,24 3,55 77,42
Wax 45,09 12,19 11,50 6,00 3,05 76,9
Complete 35,02 11,31 10,94 5,66 2,23 79,0

Content of starch and water-dissolved carbohydrates in certain areas of corn grain by phases of
development (in% for absolutely dry matter).

Table 3. Starch and carbohydrate content

vegetation phase
fraction starch carbohydrates
head dairy wax full dairy wax full
grain 41,80 65,20 72,30 7,58 1,52 0,56

Presenting main material. The study of particle size distribution in the production of feed with
the formation of powdered formations is associated with the use of effective methods of preparation of
raw materials for feeding animals and poultry, which in turn has a significant impact on feeding efficiency
and ability to absorb nutrients. Corn grain by nature has differences in shape and their geometric
characteristics can be characterized by diameter. Thus, the degree of grinding can be determined by the
degree of their average diameter. The size of the final particles after treatment has the form of a fine
fraction. The advantages of such treatment are the factors that during use contribute to the absorption of
nutrients by increasing the surface area of the processing material, there is an improvement in
technological properties during the formation of mixtures. It should be noted that too fine grinding, for
example for the use of poultry feed has certain limitations. Thus, it was found that reducing the size of
less than 1 mm does not lead to benefits, and the use of feed with increased particle size causes overflow
of the bird's stomach. Therefore, the solution of the problem of using a balanced particle size depends on
the effective preparation of raw materials and technological performance of the shredder. Technological
indicators during the processing of raw materials are influenced by various factors, one of which is the
angle of natural slope ak and moisture content of the processing grain. Thus, studies have shown that an
increase in grain moisture causes an increase in the angle o and a decrease in the final particle size
distribution. Thus, with an increase in humidity from 8 to 20 percent led to an increase in natural slope
almost to the level of 490 from the initial 41 degrees, ie the scope of variation is 80. For processing of
the investigated raw materials it is recommended to accept ak at the level of 450, when processing in a
disk shredder. Similarly to the angle of natural slope ak, the angle of external friction of the material of
treatment on the working surface of the shredder ¢, which increases with increasing humidity W.
Experimental studies, determining the coefficients of external and internal friction of particles, taking
into account their dependences on the parameters of humidity and pressure, allow to recommend for
practical purposes the following values: pk = 0.45 ... 0.50; tk = 0.5 ... 0.6; f. Processing of experimental
data obtained the following empirical expressions:

e =—1,43-1073W?% + 6.32-1072W —9.93 - 1072; (1)
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fx =—1,13-103W? 4+ 6.35-1072W — 9.57 - 107%; (2)
(8]
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Fig. 1. The dependence of the angle ak on the moisture content of the product.

The dependence of the coefficients of external friction on the working surface, pk and internal fk
of particles on the humidity W and the load P on the processing raw material, which was at the level of
0.5 ... 6.0 kPa, was also investigated. To determine the confidence intervals for the evaluation of the
studied parameters, a series of 10 experiments were performed at W = 14% and P = 3 kPa.
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Fig. 2. The dependence of the coefficients of resistance to external shear of particles on the
working surface p k.

Conclusions. Based on the performed research, it is possible to recommend the degree of grinding
of corn grain for poultry feeding at the level of 1 mm. The recommended value of the coefficients of
external and internal friction of particles, taking into account their dependences on the parameters of
humidity and pressure, is pk = 0.45 ... 0.50; tk=0.5 ... 0.6; f.
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OBI'PYHTYBAHHS TEXHOJIOT'TYHUX ITOKA3HUKIB KYKYPY/I35IHOI'O 3EPHA I1PU
BUT'OTOBJIEHHI KOPMIB JJI5s1 TBAPUH TA IITUIII
Hynapes 1., Ymuncekuii C., SIkoBenko A., Makapuyk B., KoponbkoBa M.

Hocnioscenns cnpamosani Ha supiuieHHs 3a0a4 NiOBUWEHHS e(heKmUBHOCMI 81020018/ MEAPUH
3a 8pPAXYBAHHAM HUHHUKIG, WO 6HIUEAIOMb HA AKICMb NIO20MOBKU MA 6USOMOGIEeHHS KiHYe8020
NPOOYKMY 3 3aCMOCY8AHHAM NOOPIOHI08ANIbHO20 001a0HanusA. Ha echekmuenicmv ma sakicmes KOpmis, wjo
8UCOMOBTIOIOMb OJIsl MEAPUH MA NIMUYT HAUBANCTUBTUUMY MA BIONOBIOATbHUMU NPOYeCcamu € MaKi sKi
8ionogioaioms 3a Ni020MOBKY CUPOBUHU 3 Memol ii 00pobKu 00 KOHOUYil sKi 8i0n08ioaroms
CHOACUBYUUM B1ACMUBOCIAM. BupiwieHHs maxkux 3a60ans 3anexcums 6i0 6azamvox pakxmopie, maxux sax
81ACMUBOCMI CUPOBUHU, iT 6807102icmb, I3UYHUX XApAKMEPUCMUK 0OpobII06aIbHO20 Mamepiany ma
inwux. Ocobaugocmi BUKOPUCAHHA 00POONI0EANILHO2O O00NAOHAHHS, MEXHONO02IYHI pedcumu ma
PAayioHanbHi pescumu 06poOKU € 3aNOpYKOI0 8U20MOBIEHHS AKICHO20 KiHYe8020 npooykmy. Pozyminus
306HIWHIX YUHHUKIE NPU 83AEMOOIT 3 POOOUUMU OP2AHAMU MAWUHU O03B0JAE BCIMAHOBUMU DENCUMU
HatoOitbw OOYibHOI 0OPOOKU 3a CmMyneHsM NOOPIOHEHHs. CUpOsUHU, Ol HAUOLIbW epheKxmusHo2o
BUKOPUCTNAHHA Y CKIAOI KOPMOBUX cyMiuleli 01 meapuH ma nmuyi, 3a 00NOMO20I0 GUKOPUCMAHHS
0UCK06020 noOpibHI08aua. Taxum 4YuHOM HAUOIILUWL CKIAOHOIO MA BANCIUGIUION 3a0ayeio e
HeoOXiOHIiCMb 8UOOPY ONMUMATLHUX NOKA3ZHUKIE CUPOBUHU 011 0OPOOKU MA MEXHOLOSITYHUX DeHCUMi6
pobomu mawiun 01 epeKxmusHo2o 3abe3nedeHus ni02omosKu mamepiany, AKul oOpoobIOEMbCsa Ha
KOJCHOMY MEeXHONI02IYHOMY emani 00poOKuU.
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