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ANALYSIS OF THE NUTRITIONAL PROPERTIES OF CORN COBS FOR
FEED PRODUCTION
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At the present time, the enrichment and distribution of the content of fodder
rations looks like an urgent task for fodder producers who provide livestock with
quality products necessary for the development of this sector of the agro-industrial
complex. The use of components in the composition of fodder that, without
deterioration of the quality indicators of finished products with a simultaneous
decrease in price, will lead to the provision of a fodder base on the consumption
market, which in turn contributes to the conditions under which the use of such
products makes possible the implementation of the program for increasing the
productivity of livestock sector of the economy. One of these components for filling
feed is the use of corn stalks, which must first be processed to certain sizes, taking
into account the age of the animals, the production purpose and their species.
Currently, the introduction of processed corn cobs involves the preliminary
preparation of raw materials, which involves grinding the whole or pre-crushed cob,
their conservation, which involves the implementation of technologically necessary
operations for the preparation of raw materials, as well as the production of a
mixture of grain and crushed cobs, then it is necessary to understand the nutritional
value of the component made from the cob of corn.
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Formulation of the problem. At this time, taking into account their nutritional
properties of corn, the use of corn stalks in the manufacture of fodder is mainly in
two directions:

- preservation of whole or crushed cobs, which includes several methods (drying,
ensiling, chemical preservation, ventilation with natural or artificially cooled air, and
others);

- preparation of crushed grain-stem mixture (ZSS) from pre-threshed cobs

To preserve corn cobs, it is harvested with corn harvesters at a moisture content of
40...45%. Then the cobs as a whole or crushed on stationary shredders are loaded into
the storage, compacted and hermetically covered. The most attractive option for
preserving cobs is considered to be laying them in a trench or tower in a chopped
form. At the same time, the size of the crushed particles should be within 3...4 mm
and they should be at least 70% with the mandatory absence of whole grains.
Analysis of recent research and publications. When harvesting a corn grain-cob
mixture with different ratios of grain and cobs, corn is harvested with harvesters and
threshed cobs with a moisture content of 35...40% in the stage of waxy ripeness, after
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which the mixture is crushed on crushers, and the resulting mass is ensiled in ground
or tower storages. In contrast to the technology of ensiling crushed corn cobs, only
part of the cobs (approximately 40...80% of the mass in cobs) is used together with
the grain when preparing the grain-cob mixture. The necessary level of fiber in
canned feed is achieved by adjusting the working organs of harvesters during
harvesting or by sifting out large particles during feeding. For feeding pigs, this level
Is 5..7%, and for cattle - 10...12%. Nutrient substances contained in ZSS are
preserved by bacterial hydrolysis of sugars with the formation of organic acids and
sugars [1, 4]. The technology of harvesting ZSS with a different ratio of grain and
cobs received the name grain-cob mix (from English CCM - Copu Cob Mix, which in
translation means grain-cob mixture). Researches [2, 3] have established that the
productive effect of the ZSS is at the level of concentrated fodder made from dried
grain. An important condition for obtaining high-quality fodder is the grinding of the
SCC to a certain granulometric composition. In experimental researches [4,5], feeds
using ZSS of different degrees of crushing with a crushing module of 5...6 (coarse
grinding) and 2 (fine grinding) were placed in two concrete containers for storage.
Comparing the content of nutrients in other components in the phase of full ripeness,
we can conclude that in terms of protein, protein and fat content, the rods are
significantly inferior to the stalks and husks of the cobs, the fiber content is at the
same level, but they contain more extractive substances that do not contain nitrogen,
and 4.3...4.9 times less ash. In a number of works [2,3,5], the general chemical
composition of corn stalks is also given and it is indicated that in terms of fodder
units (from 0.2 to 0.4 fodder units in 1 kg) they are superior to straw of good quality.
For a more complete comparative analysis of the chemical composition of corn
stalks, the data of works [2,3,4,5] were analyzed, as a result of which it was
established (Table 1) that in the phase of full ripeness, the stalks contain a little more
starch than the wrappers, but significantly less than a grain. In terms of the content of
water-soluble carbohydrates, they exceed grain several times.

Table 1. The content of starch and dissolved carbohydrates in separate sections
of the corn cob by the degree of ripeness (in % of the calculation of absolutely
dry matter).

Degree of ripeness
Constituents starch water-soluble carbohydrates
particles dairy waxy full dairy waxy full
grain 41,80 65,20 72,30 7,58 1,52 0,56
rod - 7,50 3,74 8,93 1,62 1,84
covers 6,78 3,72 3,71 16,37 2,70 1,49

The purpose of the article. Analysis of the nutritional components of corn cob
components for use as feed additives in their production.

Presenting main material. The analysis of the nutritional components of the
components of the corn cob for use depends not only on natural indicators, but also
changes during storage. After 150 days of storage, it was determined that the quality
of coarse grinding was lower than that of fine grinding because it contained less acid
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and more alcohol with higher losses of dry matter. The content of sugars in their
composition in different fractions is not the same, as shown in the data of the table. 2
Table 2. The content of sugars in different fractions of the core of the corn cob
(in mg per 1 kg of dry matter).

part of the rod | monosaccharides disaccharides all sugars
everything including
sucrose
upper 2,0 2,9 0,9 4,9
average 1,4 0,8 0,0 2,2
basis 1,6 1,3 0,0 2,9

It was also established that in all phases of ripeness, the rods contain a significant
amount of free fatty acids, while the acid number of fat is 43.92 for the grain and the
rod at the milky, waxy, and full phases of ripeness, respectively; 10.24; 8.94 and
120.7; 76.06; 47.12 mg of KOH per 1 g. Thus, the analysis of the conducted studies
on the composition of the rods and its comparison with other components of the corn
plant allows us to draw a conclusion about the feasibility of using the rods in the
production of fodder. Research has established that during storage in conditions of a
gradual decrease in the relative humidity of the air, there is a change in the moisture
ratio of the grain and the stem in the cob.  Depending on the drying of the cob, the
position gradually changes and at the humidity of the cob, at the level of 16.7%, the
moisture content of the grain W and the rod become

are the same, and then W of the rod becomes smaller. Research has also established
that not only the core as a whole is specific in terms of its own water absorption
properties, but also its different parts differ significantly in terms of moisture, both
from each other and from the grain of corn (Table 3). Taking into account that the
rods before grinding are usually subject to a certain storage time, as well as the fact
that their strength properties largely depend on humidity, based on the data in the
table. 3 When conducting experimental studies, the range of its change within 8...2
0% was chosen.

Table 3. Changes in the equilibrium humidity of the rod, its parts and grain at
different relative air humidity.

Relative Equilibrium moisture , %
humidity, % | rod as a top basis middle grain
whole rod rod rod
20 7,21 7,30 7,23 7,20 8,08
40 7,74 8,58 7,74 7,64 9,15
60 9,76 10,49 9,76 9,69 11,75
80 14,08 14,83 14,83 13,89 15,51
100 29,02 33,38 30,21 28,33 25,13

Conclusions. Thus, the performed analysis of some nutritional indicators of corn
cobs and comparison with parts of the plant allowto draw a conclusion about the
expediency of using corn cobs as an additional component and their introduction into
animal feed during their production.
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AHAJII3 XAPYOBHUX BJIACTUBOCTEN CTPUXXHIB KYKYPYJ3HU JJ1s
BUPOBHUIITBA KOPMIB
[.Aynape , C.Ymuncekuii , JI.Knay6 , H.Macnuu

Y menepiwmniti uac 36acauenus ma nowupenHs 3mMicmy payioHie Kopmie eueisioae
AK aKmMyanvHe 3a80aHHs 011 8UPOOHUKIE KOPMIS, AKI 3abe3neyyoms meapuHHuymeo
HeoOXiOHO 0N po3eumky yvozco cekmopy AIIK, sakicnolo npooykyiero.
Bukopucmanus y cknadi kopmie romnonenmie sKi 0Oe3 no2ipuleHHs SAKICHUX
NOKA3HUKI6 20M080i NPOOYKYii 3 0OHOUACHUM 30euesieHHAM Oyoe npu3eooumu Ous
3abe3neueHHs KOpMo8oo 6A3010 HA PUHKY CHONCUBAHHSA, WO ) CBOH uep2y CHpUse
YMOBAM NPU  AKUX BUKOPUCMAHHA MAKOL NPOOYKYii CMAHOBUMb MONCIUBUM
peanizayiro npoepamu nid8UUeHHs NPOOYKMUBHOCMI MBAPUHHUYLKO20
cekmopy exonomiku. OOHUM 3 MAKUX KOMNOHEHMI8 Ol HANOBHEHHs KOpMig e
BUKOPUCMAHHS CIMPUICHIB KYKYPYO3U, SKI NONepeoHbo Maroms oymu 00podieHHi 00
NeGHUX PO3MIpI8, 3 8PAXYBAHHAM GIKY MBAPUH, BUPOOHUYUO20 NPUSHAYEHHS ma ix
6udy. YV menepiwHili 4ac 6npoBaoddiCceHHs NepepodNeHUX CMPUNCHIE KYKYPYO3U
nepedbauae nonepeoHio ni020mMoeKy CUpOSUHU KA nepeddbauae noopiOHeHHs Yino2o
abo nonepedHvbo 30pPIOHEH020 CMPUICHA, iX KOHcepsayis, sKa nepedbauae
peanizayito mexHoi02iYHO HeoOXIOHUX onepayii 3 Ni020MOBKU CUPOBUHU, A MAKON’C
BUCOMOBNIeHHS CYMIW 3 3epHa ma NOOPIOHEHUX CMPUICHIB, MOOi HeOOXIOHUM €
PO3YMIHHS XAP4080i 3HAYHOCII KOMNOHEHN) U2OMOBIEHO020 3 CIPUDIICHIO KYKYPYO3U
Knrwouoei cnoea: kopm, ananiz, GUKOpUCMAHHS, CKIAO, KYKYpYO3d.
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