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Abstract. This article is devoted to the study of transforming the
chemical composition of corn grits at the different operation modes of
degerminator in the dent corn processing. The experiment was
conducted in industrial conditions on Skvyrskyi grain processing factory
Ltd. during the processing of kernels using the degerminator of Buhler
company. The operation modes of the degerminator were changed for 5
times during the experiment by means of the regulation of the gap
between the shell and the drum. The study has shown that in terms of
the low operation mode of the degerminator (the passage of the sieve
@3.0 — 34.9%) there is a high output of fine fractions of the intermediate
products, but the quality level of the owvertail product of the
degerminator is the best by fat content 1.81% and crude fiber content
6.72%, which indicates a minimal germ and bran content. In case of the
increase of the gap (the passage of the sieve @3.0 — 12.4%), the output
of fine fractions of the intermediate products, as well as the output of
feed germ meal, declines, at the same time the overtail product has the
high number of remnants of the germ and bran after the degerminator,
as the fat content increases to 2.80% and crude fiber content increases to
9.82%. It was also found that the change of degerminator modes
(increase in the passage of the sieve @ 3.0 from 34.9 to 12.4%) leads to
a decrease in the starch content from 79.36 to 75.43%, the protein
content does not change. In order to provide the high quality of corn
groats products, it is advisable to control the quality of the overtail
products of the degerminator by the fat content. The fat content in the
overtail product must not be higher than 2.2% — during the production
of long shelf life products, and not higher than 2.5% — during the
production of common corn products. For prompt regulation of the
degerminator operation modes, it was offered to use release indicator,
which can be determined by means of sieving of the 100 g of the
overtail products using the @ 3.0 sieve. In order to provide the fat
content in groats within 0.6-0.8% and 0.8-1.0%, the general extraction
of the fine products (release indicator) with the & 3.0 sieve use in the
dent corn processing should vary within the range of 27-32% and
22-27%, respectively.

Keywords: dent corn, processing, degerminator, operation modes,
grits, fat content, starch content, germ.

Introduction. Formulation of the problem

totals 20% only, whereas it’s use for feed purposes
reaches 70%

Corn as a botanic specie is divided into eight

Groats — second product in terms of importance
and quantity after the flour. The annual production in
the world totals nearly 3 min tonnes. In the human diet,
groats cover nearly 8-13% of the general grains
product consumption [1].

Corn is one of the eight grain crops in Ukraine,
which is processed into groats of different size and
flour. But it is considered to be feed grain rather than
food grain, because its use in the food service industry
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subspecies: flint corn (indurata Sturt.), dent corn
(indentata  Sturt.), semi-dent corn (semidentata
Kulesh.), soft corn (amylacea Sturt.), pop corn (everta
Sturt.), sweet corn (saccharata Korn.), waxy corn
(ceratina Kulesh.) and pod corn (tunicata Sturt) [2]. To
divide the corn into subspecies there are used such
features as: inner structure of the kernel (location of the
floury and horny endosperm), the development rate of
the horny part, the form of the corn [3].
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In Ukraine, there are three most common types of
corn: dent corn (the large prolonged kernel), semi-dent
corn and flint corn (roundish corn kernel). Dent corn is
characterized by the presence of the corn kernel with
the pressed top, yellow or white colour. The
endosperm of the top is vitreous (horny) on the sides,
and floury and fluffy on the other side. The main
features of the kernel of this subspecies is a high rate of
starch. The form of the semident corn kernel takes the
in-between position between flint and dent corn. The
kernels have small hole at the top, and the white or
yellow colour. Flint corn has the kernels with round
top, and the colour is yellow or white. The endosperm
is floury in the center and vitreous on the outside. Flint
corn differs from dent corn with the higher protein
content, and has much lower share of the planted areas
in the country, so dent corn is the basis in the
processing operations on the domestic enterprises. Due
to its anatomic structure and the lower hardness of the
kernels, dent corn has the poorer processing behavior
compared with flint corn, that is why the scientific
background of the effective processing modes of this
corn is relevant and important from the practical point
of view.

The range of corn groats produced by the existing
technologies includes the tally polished groats, coarse
groats for the production of flakes, and fine groats for
the production of corn puffs. Tally polished corn groat
is the crushed particles of the corn kernels of the
different shape without the bran covering and seed bud,
which were polished with the rounded edges. The
coarse corn groat for the production of corn flakes is
the crushed particles of the corn germ of different
hape, without the bran covering and germ, with the
sharp edges, which represent the absence of polishing
treatment during the processing. The fine corn groat for
the production of corn puffs is the crushed particles of
the corn kernel of different shape with the sharp edges
without the bran covering and germ [4].

The important stage in the processing of corn
grain is the removal of the germ because it contains
high fat rate, which is unadvisable for the finished
products, because the fat is subject to rancidifying, and
therefore spoilage of the product. The majority of the
plants during the dry basis milling of the corn grain
remove the germ, using the machines of the mashing
type — degerminators. Herewith, “The regulations of
the technological process on the milling plants” [4] do
not provide the recommendations concerning the
operation modes of the degerminator, that is why the
finished products usually have the exceeding fat
content rate which provides the long shelf life of groats
or other milling products (flakes, puffs, etc.). It is
known that with accordance to the customers’
requirements, the fat content in groats must not exceed
0.8-1.0%, in baby food products — 0.6-0.8%, at the
same time on the majority of the domestic plants the
fat content in groats totals 1.0-1.2%.

Xaposa Hayka i exrornorist / Food science and technology

Analysis of recent research and publications

121

The corn kernel consists of four anatomical parts:
the endosperm, germ, pericarp and tip cap, and they
generally make up 81-84%, 10-14%, 5-6.5% and 1-
1.5% of the corn kernel, respectively [5,6].

The endosperm is mainly made up of thick-walled
cells filled with starch surrounded by a protein matrix,
while the large clear cells, which form its upper layer,
are called aleurone cells. There are two types of
endosperm and these influence grain hardness: floury
(soft or mealy) or horny (hard or vitreous), which
depend on the size and compaction grade of the starch
granules and the nature of the protein matrix [5]. The
flint part of the endosperm, corneous and semi-
transparent, includes peripheral cells that are closely fit
to each other, and densely filled with starch granules of
angular shape, glued to each other with protein. The
other part of the endosperm, which is more loosened and
floury, includes the cells filled with round-shaped starch
granules that are almost unconnected to each other. The
ratios of floury and horny parts of the endosperm
significantly vary, depending on the variety of corn and
with type of proteins determine vitreousness of corn
kernel [7]. Also, the chemical composition of the
anatomical parts of corn is quite different. Starch is
almost completely localized in the endosperm, lipids and
minerals — in the germ, protein — in the endosperm and
germ, and fiber — in the pericarp (shell) [8].

Separating of the germ from the corn kernel is
considered as one of the most important technological
operations, since its effectiveness has the significant
impact on the quality indicators of the whole range of
corn by-products. The need for the maximum germ
separation is contingent on the high reactivity and
lability of the compounds contained therein, also results
in the high oxidability and hydrolyzability of the lipid
complex. In turn, the reporting factor causes some
reduction of the quality features of corn by-products, in
terms of their further storage [6,9].

Dry-milling is the main milling procedure adopted
in the corn food chain, and it produces refined
endosperm products with various particle sizes and other
by-products, such as germ and animal feed flour [10].
The reporting process could be carried out with or
without a tempering step before degermination.
Tempering is done adding water, in order to create
differential swelling, resulting from the higher absorbing
moisture of germ and pericarp, that lead to a loss of
tissue connection between the germ and the endosperm,
and a faster removal of these fractions [11].

There are many ‘brands’ of degerminators used
around the world, with the majority of them being
emulations or modifications of a few basic designs. The
various degerminators in use can be classified into five
categories: kernel-to-kernel Shear (Beall type), impact,
multiple impact/shear, compression (Cereal
Technologies, Inc.), compression and shear (mill roll).
Various degerminators have quite different performance
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indices. So, in terms of presence of degerminators in the
production line, the starch content in the produced germ
usually does not exceed 25-26%, and fat content totals
25-30%, whereas in terms of germ separating at the
rollers, the starch content in germ totals 28-30%, with
significantly lower fat content (17-18%) [12].

The conical or Beall type is one of the most
effective types of degerminators. The Beall-type
degerminator is one of the oldest corn degerminators,
but is still recognized as the best one when the
objective is design for the Beall has been widely
copied. When the germ is separated on this
degerminator type that produces large grits with a low
fat content. Therefore, they are better suited for
obtaining cereals of various numbers, although further
grinding and refining processes could be applied to
these products, in order to obtain corn meal and flour.
Otherwise, using the impact degerminator system, corn
grains are broken by the impact degerminator, and this
process is employed only for the production of corn
meal and flour [13].

The Beall-type degerminator consists of a
truncated outer cone, which in top is covered with
hemispheric nodules (knobby surface), and in bottom
has screen surface. The inner cone covered by
hemispheric nodules is driven counterclockwise. The
distance between the cones (gap) can be adjusted by
moving the inner cone (drum) along the horizontal
axis.

The process of work of the degerminator is as
follows: tempered corn is fed into the degerminator
into the inlet, located at the top of the small end of the
outer cone, and falls into the area between the cones.
Action of deformation kernel-to-kernel shear leds to
open the kernel, and releases the germ. Once the kernel
is broken, the germ and pericarp are released, due to
continued shearing action. Eventually, the broken
particles reach the screen surface and go through the
screen, while the large flaking grits and unbroken
kernels are shoved out the tailgate (outlet). The thrus
consist of whole and broken germ pieces, the pericarp,
and smaller endosperm pieces [11].

Reducing of the working gap between the cones
lowers the product's residence time in the
degerminator, increases the number of fine fraction, as
well as reduces the mass of untreated (uncrushed)
grain. At the same time, it reduces the performance of
the degerminator, the general production of groats, but
increases its quality level (decreasing of the fat
content).

The major aim is to study how the chemical
composition of corn grits changes during processing in
degerminator and to provide rationalization for
operating modes of the degerminator of conical type in
the industrial conditions, which are optimum for
processing of dent corn to standard groats of common
and long shelf life.
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For the purpose, the objectives to be achieved are
as follows:

1. Determining the chemical composition and
content of the anatomical parts in the dent corn.

2. Determining the changes in the fractions yield
and in the chemical composition of corn grits during
changing operation modes of the degerminator.

3. Establishing the rational operating modes of
the degerminator for processing of dent corn to
standard groats of common and long shelf life

Research materials and methods
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Milling and sieving procedure. The experiment
was held out in the industrial conditions at Skvyrskyi
grain processing factory Ltd. The process chart of the
germ separation on the plant (fig. 1) includes the
following technological operations: cleaning from light
particles in the aspiration column (1), moistening of the
grain (3), and separating the germ at the Buhler
degerminator (5). According to results of grain
processing in the degerminator, one should receive two
by-products: thrus product — feed germ meal (grinded
germ), and overtail product — the product, which is
ready for further processing, and containing mainly
endosperm of the grain with the small share of germ.

The degerminator modes were changed at 5
points of the experiment by adjusting the gap between
the shell and the drum. Since the degerminator does
not have the measuring scale, in terms of the overtail
product, there was usually used extraction of the
product through &3.0 sieve from the degerminator, to
control its operation modes.

The particle-size analysis of the grinded products
was determined by sieving on the laboratory sifter for
10 minutes, to receive the following fractions: —/@5.0 —
upper overtail, which is formed by whole or partially
crushed grain; @5.0/@4.0 — coarse grits; @4.0/@3.0 —
medium grits; @3.0/02.0 — fine grits; &2.0/067 and
067/0 — grinded groats and flour.

The mass share of the finished products, by-
products and wastes was determined on the basis of
material balance, in accordance with the company's
form No. 117.

Physical procedure. After measuring the weight
of grains, pericarp, germ, and endosperm were isolated
by hand-dissection of samples, previously soaked in
water for 12 hours. Mass of each part of grain after
drying was measured and their share of the whole grain
weight was calculated.

The mass fraction of the free germ and the germ
in form of clusters with endosperm particles was
determined visually by manual analysis of the specific
product's sample weight. The mass of the free germ
was weighed and referred to the mass of product on a
percentage basis, while the mass of germ in form of
clusters was calculated with the coefficient of 0.2.
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Fig. 1. The scheme of the corn germ separating in the degerminator and the following sieve analysis:
1 —aspiration column; 2, 4 — processing bin; 3 — moistening machine; 5 — degerminator; 6 — laboratory sifter

Analytical procedure. Quality indicators of corn
by-products (moisture content, starch content, fat
content, protein content, crude fiber content) was
carried out by the standard methods: moisture was
determined by drying in the drying oven at the
temperature of 130°C in accordance with GOST
13586.5-93, starch content — by the Evers polarimetric
method according to GOST 10845-98, fat content — by
the Soxhlet method in accordance with GOST 29033-
91, protein content — by the Kjeldahl method in
accordance with GOST 10846-91, crude fiber
content — by the enzymatic-gravimetric method [14].

Results of the research and their discussion

Within frames of the experiment, the company
processed corn grain of dent type with the following
indicators: the germ content — 11.9%, endosperm
content — 81.5%, fat content — 4.9%, fat content in the
germ — 35%, starch content — 73.1%, protein content —
9.7%, crude fiber content — 9%.

In order to set up the operating modes of all
manufacturing machinery, and forecast the output of
finished products, the ability to hold certain fractions
of crushed products is the important characteristic in
terms of milling of any grain type, which can be
estimated by the particle-size characteristic of the
grinded products. In terms of corn grain processing by
the degerminator, there are received two products:
overtail product of the degerminator, which in
accordance with the scheme is provided for the further
processing, and thrus product — feed germ meal, which
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is a by-product of corn processing for food purposes.
In turn, in the structure of overtail product there can be
distinguished three groups of product fractions by size:

— unprocessed grain that is concentrated in the
overtail from @5.0 mm sieve;

— coarse, medium and fine grits that are generally
possible to receive through @5.0/32.0 mm sieves.
Grits are the main by-products, which are then formed
into the finished product (groats). They are basically
formed from particles of the pure endosperm in
mixture with separated particles of the germ and shells,
as well as with clusters of various anatomical parts;

— grinded grits, feed meal and flour.

It is clear that in order to ensure the maximum
economic results of the enterprise, it is important to
receive the largest possible volume of grits and the
minimum volume of feed germ meal after grain
processing in the degerminator (Table 1, Fig. 2).

Analytical procedure. Quality indicators of corn
by-products (moisture content, starch content, fat
content, protein content, crude fiber content) was
carried out by the standard methods: moisture was
determined by drying in the drying oven at the
temperature of 130°C in accordance with GOST
13586.5-93, starch content — by the Evers polarimetric
method according to GOST 10845-98, fat content — by
the Soxhlet method in accordance with GOST 29033-
91, protein content — by the Kjeldahl method in
accordance with GOST 10846-91, crude fiber
content — by the enzymatic-gravimetric method [14].
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Table 1 — Degerminator processing products yield

Mode Degg:(r)r:jlﬂg:;);ire):’glcasmg Fraction yield, % on overtail product (Féi!%{f?),
thrus overtail --/@5.0 | @5.0/04.0 | §4.0/@3.0 |@3.0/82.0| &2.0/067 | 067/-- %
Mode 1 36.2 63.8 15.7 20.8 28.6 16.0 12.8 6.1 34.9
Mode 2 34.7 65.2 18.2 21.3 315 14.8 7.9 6.3 29.0
Mode 3 33.2 66.7 20.0 23.7 33.7 11.5 5.0 6.1 22.6
Mode 4 319 68.1 225 25.2 34.1 10.9 35 3.8 18.2
Mode 5 30.7 69.3 24.5 27.1 36.0 9.5 2.0 0.9 12.4

According to the Table 1, in terms of the smallest
gap in the degerminator (mode 1), the output of feed
germ meal reached the highest level — 36.2%, while the
output of the overtail product reached the minimum
level at 63.8%. The number of grits in the overtail
product totaled 65.8%, while the medium grits formed
the largest share in the structure (24.0/@3.0) — 28.6%,
although the mass fraction of other grits was slightly
less— 20.8% of coarse grits (25.0/24.0), and 16% of
fine grits (&3.0/@2.0). The mode was characterized by
the most unlevelled particle-size composition of the
grinded products, since the general extraction of two
adjacent fractions did not even exceed the level of 50%,
that is the number of all fractions was more or less the
same.

Increasing of the gap (mode 5) led to changing of
the particle-size composition of the grinded products:
the general output of grits increased to 72.6%, due to
significant increasing of the output of coarse and
medium grits in 1.25-1.30 times. The output of the
largest-sized fraction also increased — from 15.7%
(mode 1) to 24.5%, in other words every fourth grain
particle in the overtail product in the reporting mode was
somewhat subjected to partial compression between the
drum and the shell of the degerminator, but still retained
its integrity. On the contrary, the output of other by-
products decreased: fine grits — down 1.7 times, grinded
groats (2.0/067) — down 6.4 times, and flour (067/--) —
down 6.8 times. But the general partition size of the
overtail product and its quantity increased, while the
number of feed germ meal gradually decreased to
30.7%, as the gap somewhat increased.

Since the largest redistribution of the grinded
fractions in terms of changing of the operating modes of
the degerminator was observed in the change of the
general output of coarse and medium grits (&5.0/@3.0),
and the change of the general output of fine by-products:
grinded grits, feed germ meal and flour (&3.0/--), then
extraction of the reporting fractions in the production
conditions can serve as the indicative figure for setting
of the operating modes of the degerminator by the
technologist in the industrial conditions (Fig. 2).

In terms of estimating of the work of the
degerminator at the enterprise in terms of processing of
dent corn grain, then according to the material balance
the output of feed germ meal reached 30.7-36.2%,
which slightly exceeds the generally accepted
recommendations (30%), which is probably developed,
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due to the low qualitative indices of the raw materials.
The enterprise processed dent corn, which has the low
kernel hardness, contains the higher share of the
endosperm of the floury type, which is easier to grind,
passes through the sieve of the degerminator, and come
to feed germ meal. Taking into account the above
mentioned data of the product outputs received after the
degerminator processing, in terms of the output of feed
germ meal at the level of 30-35%, then according to our
estimations, the product receives nearly one third of the
endosperm, as evidenced by the data of the chemical
composition content of by-products of the degerminator
(Fig. 3-6).
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Fig. 2. Degerminator processing products yield, %
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In terms of the minimum gap in the degerminator,
the starch content in the overtail product reached the
maximum level, and the starch content in feed germ meal
was the lowest. Increasing of the gap led to lowering of
the starch content in the owvertail product from 79.36%
(mode 1) to 75.43% (mode 5), and the further increasing
of its content in feed germ meal from 61.97% to 67.74%.
Since starch is the main component of the endosperm — its
content reaches 85-88% against 8.0-8.3% in the germ
[8,15], the lower starch content in feed germ meal with
the minimum gap indicates the larger share of the germ in
feed germ meal. In terms of increasing of the gap, feed
germ meal receives much less of the germ, and more of
the endosperm, therefore the starch content in feed germ
meal usually increases in the mode 5 (Fig. 3).

In the similar way, fat is the main component of the
germ, so in terms of changing of the mode of the
degerminator, the fat content in by-products also changes,
but in terms of the reverse trend. With a minimum gap,
the fat content in feed germ meal is maximum (the larger
share of the germ is grinded), and in terms of increasing
of the gap, the germ is grinded in much worse way, due to
its plasticity properties, so the fat content in feed germ
meal usually decreases from 10.3% to 9.58%, while
increases in the overtail product from 1.81% to 2.8% (Fig.
4).
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Fig. 4. Fat content in degerminator processing
products, % on dry basis

As for the protein content, there are no any
significant changes of its content in the by-products of the
degerminator. In all modes, the protein content in the
overtail varies within the range of 8.57-8.82%, while in
the thrus (feed germ meal) — 11.61-11.68%. The reason
for this is that the difference in the protein content is not
so significant — 18.5-19.7% in the germ, 8.5-9.0% — in
the endosperm, while the endosperm share exceeds the
share of the germ in nearly 7-7.5 times (Fig. 5).

Changing of the crude fiber content is similar to
changing of the fat content: in terms of increasing of the
gap, the crude fiber content in feed germ meal reduces in
1.8 times, due to the significant reduction of its shells,
which are more rigid, and in terms of decreasing of the
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compression in the degerminator the figures remain in the
form of clusters with particles of the endosperm in the
overtail product (Fig. 6).

12,0

10,0 A

kel
o
1

6,0 -F - - -

4,0 1

Protein content, %

2,0

0,0 —
Mode 1 Mode 2 Mode 3 Mode 4 Mode 5

/1 Degerminator overtail
[ Feed germ meal
- = = =Corn grain

Fig. 5. Protein content in degerminator processing
products, % on dry basis
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Since the study of the chemical composition of the
products demonstrated its significant changes in terms of
changing of the gaps in the degerminator, therefore we
were interested what is the share of the germ, and how it
is distributed among the fractions of the extracted
products? (Table 2).

The share of the germ was visually determined in
the large-sized products of the overtail of the
degerminator: --/@5.0, @5.0/34.0, @4.0/43.0. At the
same time, the free germ particles and germ particles in
the form of clusters with the endosperm were selected
separately, and the latter ones were recognised with the
coefficient of 0.2, as well as determined their mass
fraction. The studies demonstrated that the free germ
particles are concentrated in the product ©5.0/24.0 —
from 2% to 7.3% to the weight of the fraction in the
modes 1 and 5 respectively, and the germ in the same
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modes in the form of clusters is concentrated in the
product --/25.0 — from 1.2% to 8.2% to the weight of the
fraction (taking into account the coefficient 0.2). In
medium grits (24.0/33.0), the share of the germ
compared with the mass of the fraction is quite small —
from 4.8% to 1%, but since the output of the fraction is
quite high, then in terms of the low gaps (modes 1 and 2),
the share of the germ in medium grits dominate compared
with other fractions; in the mode 3, the germ was

distributed between coarse and medium grits in almost
similar way; in the modes 4 and 5, the germ moved to the
larger fractions. Taking into account the germ content in
the grain (11.9%), we calculated its mass share in the
large-sized products of the overtail of the degerminator: in
the mode 1, these products received the range from 11.3%
(mode 1) to 25.9% (mode 5) of the germ share from its
content in the grain, which certainly affected the
qualitative features of the finished product (Table 3).

Table 2. Germ content in the by-products after the degerminator

Mode Germ content, % on grain mass The share of germ, % on germ content in grain
--/@5.0 | @5.0/04.0 | @4.0/23.0 | X --/@3.0 | --/&5.0 | @5.0/84.0 | @4.0/@3.0 | X --/B3.0
Mode 1 | 0.12 0.35 0.87 1.3 1.0 2.9 7.3 11.3
Mode2 | 0.31 0.54 0.87 1.7 2.6 45 7.3 14.4
Mode 3| 0.43 0.76 0.71 1.9 3.6 6.4 5.9 15.9
Mode 4 | 0.70 1.09 0.58 2.4 5.9 9.2 49 20.0
Mode 5 1.39 1.44 0.25 3.1 11.7 12.1 2.1 25.9
Table 3. Dent corn processing efficiency under industrial conditions
Mode Produgts yield, % _ Fat conten'g, % _
Feed germ meal | Corn grit | Corn meal | Other products | Degerminator overtail | Corn grit
Mode 1 36.2 45.07 11.32 7.41 181 0.64
Mode 2 34.7 47.24 11.02 7.04 2.16 0.78
Mode 3 33.2 49.74 10.54 6.52 2.32 0.91
Mode 4 31.9 51.12 10.23 6.75 2.53 0.98
Mode 5 30.7 52.52 10.10 6.68 2.80 1.11

The best results on the quality of corn groats were
received in the operating modes 1 and 2 of the
degerminator. The fat content in groats did not exceed
0.8%, therefore the reporting groats were suitable for
long shelf life, or the production of baby food products.
However, in terms of the reporting modes the output of
groats developed at the minimum level, according to
the material balance of the enterprise — 45.07% and
47.24% respectively, although it exceeded the basic
level (40%). Using the modes 3 and 4 allowed
producing the groats with satisfactory quality
parameters, with the fat content of less than 1%, but
with the significantly higher output — 49.74-51.12%,
which can be applied in the production of common
groats products. Using the mode 5 for dent corn
processing in the reporting enterprise will not allow
producing the high-quality finished products, so it is
not recommended.

Taking into account the quality assurance (the
minimum fat content in groats), in terms of the
maximum possible output during processing of dent
corn, we recommend using the following modes at the
enterprise: mode 2 (extraction by the sieve @3.0—
29%) — in the production of long shelf life products
and baby food; mode 3 (extraction by the sieve @3.0—
22.6%) — in the production of common corn products.

Conclusion

Due to its anatomical structure and lower kernel
hardness, dent corn has the worse processing
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characteristics in comparison with flint corn, so the
scientific substantiation of effective modes for its
processing is quite relevant and important from a
practical perspective.

Corn processing in the degerminator is the
important stage in the technology of the grain
treatment, because operating modes of the machine
mainly determine the output and qualitative indices of
the finished product. In terms of the low mode, the
degerminator provides the high output of fine fractions
of the intermediate products, but the qualitative
features of the overtail product of the degerminator
demonstrated the best level by fat content. In terms of
increasing of the gap the extraction of fine fractions of
the intermediate products and the output of feed germ
meal continues decreasing, but the overtail product
after the degerminator still keeps a large number of the
germ: in the large-sized overtail products, the share of
free germ and germ in the form of clusters total nearly
25.9% of its content in the grain.

In order to ensure the high quality of corn groats
products, we recommend to monitor the qualitative
level of the overtail product of the degerminator: the
fat content should not be more than 2.2% — in the
production of long shelf life products and baby food;
no more than 2.5 % — in the production of common
corn products. For real-time regulatory approach, we
recommend to use the release indicator, which can be
specified by sieving of 100-gram sample weight of the
overtail product at the sieve @ 3.0. In order to ensure
the fat content of groats at the level of 0.6-0.8% and
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0.8-1.0%, the general extraction of fine products corn should vary within the range of 27-32% and 22—
(release indicator) in the processing operation of dent  27%, respectively.

References:

1. Serykova AS, Smolnykova FKh, Kambarova A., ta in. Shalansyrovannoe pytanye s pomoshchiu zernovykh krup. Molodoi uchenyi.
2015;10(3):36-39.

2. Spetsialna selektsiia i nasinnytstvo polovykh kultur: navch. posib.: / za red. VV Kyrychenko. Kharkiv: IR im. V. Ya. Yurieva; 2010.

3. Kazakov ED. Zernovedenye s osnovamy rastenyevodstva: M.: Kolos; 1983.

4. Pravyla orhanizatsii i vedennia tekhnolohichnoho protsesu na krupianykh zavodakh: K.: Kyivskyi in-t khliboproduktiv; 1998.

5. Gwirtz JA, Garcia-Casal MN. Processing maize flour and corn meal food products. Annals of the New York Academy of Sciences.
2014;1312(1):66-75. https://doi.org/10.1111/nyas.12299

6. Suri DJ, Tanumihardjo SA. Effects of Different Processing Methods on the Micronutrient and Phytochemical Contents of Maize: From A

to Z. Comprehensive Reviews in Food Science and Food Safety. 2016;15( 5):912-926. https://doi.org/10.1111/1541-4337.12216

7. Mestres C, Matencio F. Biochemical basis of kernel milling characteristics and endosperm vitreousness of maize. Journal of Cereal
Science. 1996;24(3):283-290. https://doi.org/10.1006/jcrs.1996.0060

8. Zilic S, Milasinovic M, Terzic D, et al. Grain characteristics and composition of maize specialty hybrids. Spanish Journal of Agricultural
Research. 2011;9(1): 230. https://doi.org/10.5424/sjar/20110901-053-10

9. Mestres C, Matencio F, Dramé D. Small-scale production and storage quality of dry-milled degermed maize products for tropical
countries. International Journal of Food Science and Technology. 2003;38(2):201-207. https://doi.org/10.1046/j.1365-2621.2003.00662.x

10. Vanara F, Scarpino V, Blandino M. Fumonisin distribution in Maize dry-milling products and by-products: Impact of two industrial
degermination systems. Toxins. 2018; 10(9): 1-15. https://doi.org/10.3390/toxins10090357

11. Rausch KD, Eckhoff SR. Maize: Dry Milling: Encyclopedia of Food Grains: Second Edition. Elsevier Ltd. 2015.
https://doi.org/10.1016/B978-0-08-100596-5.00239-0

12. Lynyia otdelenyia zarodysha ot zerna kukuruzy: pat. RU2480284 Shazzo A.A, Kornena EP, Butyna EA; 2006, 1-8c.

13. Hallauer AR. Specialty corns: Specialty Corns, Second Edition. Boca Raton, London, New York, Washington: CRC Press; 2000.
https://doi.org/10.1201/9781420038569

14. Fylatova Y, Kolesnov AYu, Kochetkova AA, ta in. Fermentatyvno-hravymetrycheskyi metod opredelenyia pyshchevykh volokon v
produktakh pytanyia. Pyshchevaia promyshlenost. 1998;11: 44-46.

15. Ignjatovic-Micic D, Vancetovic J, Trbovic D, et al. Grain nutrient composition of maize (Zea mays L.) drought-tolerant populations.
Journal of Agricultural and Food Chemistry. 2015;63(4):1251-1260. https://doi.org/10.1021/jf504301u

OCOBJMBOCTI XIMIYHOTI'O CKJIAJLY KYKYPYA3SIHOI KPYIIU 3A PI3HUX
PEXXUMIB POBOTH JEXXEPMIHATOPY IIPU IIEPEPOBLI KYKYPY/I3U
3YBOIIOAIBHOI'O THUITY
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C.M. Cou, KanauaaT TeXHIYHUX Hayk, gorent?, E-mail: sotsserega@gmail.com

1.O. KycToB, kanaunat TexHiunux Hayk?, E-mail: i.kustov1988@gmail.com

! HanionansHuil yHiBepcUTET Xap4OBUX TEXHOJIOTIH, Byl Bonogumupcska, 68, M. Kuis, Ykpaina, 01601
2Qpnechka HAIOHAJIBHA aKAJEMisl XapuOBHX TEXHONOTiH, By;1. Kanarna, 112, M. Ogneca, Ykpaina, 65039

Anoramnisi. CTaTTIO NPHUCBSTYCHO BUBYCHHIO 3MIHM XIMIYHOIO CKIIaIy KyKYPYA3SIHOI KPYIH 32 Pi3HUX PEKHMIB pOOOTH
JeXKEepMIHATOPY IPH TepepoOlli 3epHa KyKypya3H 3y0omoniOHoro tumy. EKCiepuMeHT mpoBeeHO y BUPOOHUYMX YMOBax Ha
CkBUpCbKOMY KOMOiIHATi X1i0OMpOAYKTIB THpH 0OpoOJeHHI 3epHa Ha JAekepMiHaropi kommasii «bronep». Pexumn
JeXKepMiHATOpa 3MIHIOBAIM y 5 TOYKAaX EKCIEPUMEHTY LUIIXOM PEryIIOBaHHS 3a30py MiX oOMvaiikoro Ta OapabaHoMm. Y
pe3ynbTaTi JOCHi/KeHb BCTAHOBJIEHO, IO MPH HHU3BKOMY pexuMi poboTH Aexepminaropy (mpoxin cuta 83,0 — 34,9%)
3IIIICHIOETHCSI BUCOKHI BUXi APiOHKMX (paxuiil MPOMIKHHUX MPOIYKTIB, ajie sKiCTh CXOIOBOr0O MPOAYKTY JSKEPMiHATOPY 3a
BMICTOM JXMpY Ta Xap4OBUX BOJIOKOH € Haiikpamow — 1,81% Tta 6,72%, BiAIOBiAHO, 110 CBIYUTH NPU MiHIMalbHY KiJIbKIiCTh
3apomka i obomonok. Ilpu 36imblrenHi 3a3opy (mpoxin cuta @3,0 — 12,4%) BrnydeHns piOHUX Gpakiiil MPOMiKHUX
MPOAYKTIB, TaK i BHXiJ] KOPMOBOI 3apOIKOBOi MYYKH, 3MEHIIYETBCS, alleé y CXOJOBOMY IPOAYKTI MICIs AEKEPMIHATOPY
3aJIMIIAETHCS BEJMKA KiIBKICTh 3apojika Ta OOOJIOHOK, TaK SIK BMICT JKHUPY Ta XapuOBUX BOJIOKOH 30iibliyeThes a0 2,80 Ta
9,82%. Tako)X BCTAQHOBJICHO, IO 3MiHAa DPEXUMIB AexepMmiHaTopy (30UapeHHS mpoxomy cuta 3,0 3 34,9 no 12,4%)
MPU3BOMTH /10 3MEHIIEHHS BMICTY KpoxMauito 3 79,36 no 75,43%, BMicT Oinka MpakTHYHO He 3MiHIOEThCA. st 3a0e3neyeHHs
BHCOKOI SIKOCTI KYKYPYA3SHHX KpPYI'SIHUX MPOIAYKTIB PEKOMEHAOBAHO KOHTPOJIOBATH SIKICTH CXOZOBOTO MPOIYKTY
JeKEePMIHATOPY 32 BMICTOM JKHPY. BMICT HpY y CXOMOBOMY MpPOMYKTI MicCis JeXKepMiHATOpYy MOBUHEH OyTH He Oiiblie
2,2% — mpu BUPOOHULTBI NMPOAYKTIB JOBrOCTPOKOBOrO 30€piraHHs Ta s JUTSAYOrO XapuyBaHHs; He Oinmbuie 2,5% — npu
BHPOOHMIITBI 3BHYAMHMX KYKYPYI3SHHX MOPOAYKTiB. s ONEpPaTHBHOIO DETYIIOBaHHS PEXHMIB IeKEPMiHATOPY
3aMPOIIOHOBAHO BHKOPHCTOBYBATH MOKA3HHUK 3arajbHOrO BUIYICHHS, SIKHH MOJKHA BH3Ha4aTH mpociroBaHHsAM 100-rpamoBoi
HaBa)XKH CXOJIOBOTO MpoAykTy Ha cuti @3,0. J{ns 3abe3meueHHs BMicTy upy y kpymi Ha piBHi 0,6-0,8% Tta 0,8-1,0%
3arajbHe BUIYYCHHs JPIOHUX MPOMYKTIB mpoxoaoM cuta V3,0 mpu nepepodili KyKypya3u 3y00noaiOHOro TUITY OBUHHO OyTH
y Mexax 27-32% ta 22—27%, BiANOBiIHO.

KuouoBi ciioBa: 3y00oBHIHA KyKypy/3a, mepepoOka, AeKepMiHATOpP, PEKUMHE, KPYIa, BMICT XKUPY, BMICT KPOXMAIIO,
3apOJIOK.
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