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Abstract

Introduction. To determine the quality of feed mixtures
containing flax extract from serum was investigated
microbiological parameters after extruding feed mixtures of
different prescription in storage.

Materials and methods. Studied feed mixture of wheat.
corn and flax extract on serum basis of different interest amount.
Linen extract obtained by extraction in an active pulsation
dispersant mixture is mixed and aperture extruding a temperature
— 110120 °C, pressure — 4.2 MPa, which allows almost
completely disinfect it.

We investigated the change of microbiological feed mixtures
during storage. The test samples were placed in cloth bags and
stored for 2 months at 0 °C (refrigerator), + 20 °C (thermostat)
and relative humidity — 45%.

Results and discussion. Humidity grain mixtures for
extrusion samples is within 16.8-17.6%. after extruding from
13.3 to 13.5%. and over the shelf life of unchanged at +20 °C
and a relative humidity of 45% designs humidity changes during
storage of 13.3-13.5% to 15.3-16.1%.

Changing humidity extruded feed mixture to a large extent
dependent on storage temperature and not on the number entered
flax extract from the serum of the mixture.

Comparing the conditions and shelf life, it can be said that
the change in humidity extruded feed mixture to a large extent
dependent on storage temperature and not on the number entered
flax extract from the serum of the mixture.

At the beginning and end of storage extruded forage mixture,
characterized by relatively low levels of microbiological
contamination. Not revealed the following groups of
microorganisms as Escherichia coli (BGKP) pathogens. Total
mesophilic aerobic and facultative anaerobic microorganisms
(MAFAM) in all samples of mixtures is within acceptable limits
(no more than 5-105 CFU/g).

Analysis of colonies of mesophilic aerobic microorganisms
on agar peptidemeat found that they are characterized by large,
small and medium size, white and vellow color, smooth and
rough edges. The bulk of the microorganisms is coccoid bacteria
whose cells are placed singly or clusters. The main morpho types
bacteria isolated from grain extrudate is aerobic bacteria.

Conclusion. We recommend using extrusion process as an
effective way to improve health quality extruded feed mixtures
because it provides a nearly sterile product.
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Introduction

Combination fodder — is much more difficult complex for keeping than grain, flour and
cereals. It can be explained by the large number of components, which the fodder includes,
and also by physical, chemical and biological properties of each component [10].

Different components have different critical humidity. So, the critical humidity of bone
meal is 8.7%, of flour from Lucerne’s leaves is 14.9%, cattle cake, solvent cake and from
cottonseed is 11.5 and 12.8%. The critical humidity of feed depends of the components and
can be 10.0-14.5%. Therefore, when its value is higher, than an intensification of
biochemical processes and active development of microflora can happen. The combination
fodder’s microflora majority consists of microorganisms, which are inhabiting the grain
mass [2, 8-11]. ;

Combination fodder is a favorable nutritive ground for many microorganisms,
especially for mold fungi. If there is enough level of humidity and a temperature is about
10-20 °C, then mold fungi formation happens faster, mold can produce a lot of heat, so
they are the main reason of fire-fanging effect of grain. There are always different types of
microorganisms in the fodder, which contain cereal crops. Such saprophytic microflora can
multiply under normal conditions and it leads to lower level of nutritional value of the feed.
However, the feed can also include pathogenic microorganisms, coliform bacillus bacteria,
which aggravate the sanitary condition of the product. The feed Storage at low temperature
and humidity can extend their safekeeping term. At low temperatures, neither the
microorganisms nor insects cannot progress very fast, and also may less intensively occur
in animal feed and various oxidation processes [1].

During the feed storage, its stability depends on the quality and quantity of ingredients
included in the recipe. Accordingly, the terms of storage for various types of products were
set out in the feed industry. In industrial complexes mixed cattle feed (also for poultry) can
be stored for 1 month from the production, the shelf life of other feeds can be 2 months
from the production time.

The development of microflora during storage of the product is always accompanied by
a reduction of quality because of decomposition of organic substances and accumulation of
waste products of microorganisms, which are dangerous for agricultural animals, poultry
and fish.

The extrusion process can contribute to get high sterile product with low mass part of
moisture, which gives an opportunity to extend its shelf life. At the same time, the
advanced specific surface and increased hygroscopic cause negative effect of products’
quality, which changes during the storage [3, 16].

Recently, the industry more and more attention paid to the use of oil crops not only for
vegetable oils, but also as a source of complete protein, biologically active substances and
various macro- and micronutrients.

Traditionally, protein and oil crops used to produce vegetable fats, which are then used
for food and technical purposes. By-products after the removal of fat — cake and meal, are
widely used for animal feeding and receiving various protein concentrate [6].

Recently, more attention is paid to the use of whole seeds of these crops as for food and
for fodder purposes, particularly the use of such non-traditional crops as flax.

Recent studies increasingly reveal the full range of properties of flax seeds, biological
value which determines not only the content and composition of fat, but also a significant
content of protein, vitamins, enzymes, mucus, organic acids and minerals [15].

Production of feed for farm animals that could compete in quality with foreign
analogues requires improvement of existing and development of new highly efficient
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technologies. Today in Ukraine there is no perfect technology for the production of animal
feed farm animals using flax seed, so to ensure the quality and competitiveness of animal
feed products is necessary to introduce the latest technological operations and advanced
methods of processing raw materials [7].

Materials and methods

During the experiments, the changes of microbiological status of extruded grain
mixtures were explored during the storage by the following indicators: total number of
microbial cells (MAFS), the presence of pathogens especially Salmonella, the presence
colon bacillus bacteria (coliforms, CFU/g), the presence of anaerobes and aerobes. We used
the grain of wheat, corn, and flax extract, based on wheat to create extruded batches of
grain mixtures. Such mixtures had the following percentage composition:

_blend 1—wheat —45%:corn — 45%: flax extract, which is based on serum — 10%;

-blend 2 —wheat — 45%:corn — 40%: flax extract based serum — 15%;

-blend 3 —wheat —40% corn 45%: flax extract based serum — 15%;

- blend 4 — wheat —40% corn — 40%: flax extract based serum — 20%;

Flax extract, which is based on wheat, was obtained by extraction in pulsating
dispersers, with the active diaphragm. There is a powerful cavitational effect on the
dispersed phase in these apparatus that provides intensive secretion of bioactive substances
in the volume of the solvent. There are some effectual technologies, which are used in
various industries, which are based on application of pulsator aggregates of discrete-pulse
energy input (DVI) with periodic change of pressure in the working chamber.

This method shows the new approach of heat and mass transfer intensification and
hydro-mechanical processes in dispersion systems [35].

The influence of cavitation effects pulsating dispersant extraction was carried out at
linseed, focusing on indicators of physical and chemical properties and biological value.
For this purpose, flax seed milled 500 g with the addition of 3 liters of serum. Percolation
process took 2 hours at 30 °C. The extraction was carried out for 5 and 10 minutes.
Research data extraction representation in Table 1.

Table 1
Physic-chemical characteristics of extracted liquid solution

Parameter Extracted liquid solution
Processing time, s
300 600
Total mass fraction of dry substances, % 8,4 73
Raw protein, % 25,1 25,9
acidity, degree 4.4 4,0
Starch, % 11,4 11,0

So, after the researches we can say the following:

The number of dry substances is reduced in the sample solutions of milled flax, based
on wheat according to different processing time in the apparatus, which shows better
solubility under the pressure. Analyzing such indicators like acidity and starch, we noticed
that they are inversely proportional to the extraction period in the apparatus and the
protein’s amount can increase in directly proportion to the extraction time reaches its
maximum when the period of extraction continues at least 10 min.
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It is known that the heat resistance of microorganisms depends on the properties of the
environment, which is of floral mixture, which is heated, namely the quantity and condition
of protein, fat, pH. Bacteriological determination of thermal death of microorganisms —
that's when they lose the ability to restore their vital functions. The maximum temperature
resistance of microorganisms is in a small range from pH 6.0 to 7.0 and beyond this range it
decreases sharp. In our case, multi-factor mechanisms DIV leads to a significant increase in
pH from 4.7 in the starting mixture to a pH of 6.5 to 6.8 after processing in a rotary pulse
apparatus (RIA).

Khanoll A. M. and Riman G. 1. set a staement that "Bacteria are consider dead if they
lost the ability to refurbish even when they have the most optimal conditions for their
existence. “When monofactorial heat cells get damaged, which in favorable conditions
(environments) restore their vital activity, and in other conditions it leads to cell death [9,
16].

After the resumption of injury, which was caused by warming up and cells can multiply
as cells, that did not receive the action of heat. It means that, the restoration of sub lethally
thermal damage is a process, which takes place under specific conditions in which the
ability to reproduce and normal structure and function of cells can regenerate. The death of
the microorganisms from the action of heat depends on the duration of the process, the
condition and environment’s properties and only in the absence of resistance; the curve of
destruction of microorganisms can be a line [13].

After the thermal process a certain number of microorganisms that are capable of
restoration and further reproduction can survive. G. Lembke explained it in such way, that
the action of energy the hydrogen bonds can be damaged in the cell, but they can be
renewed due to the long-wave light or substances that carry an electrical charge and are
able to contact with hydrogen [4].

Therefore, preliminary processing in the RIA before the extrusion, where there are
mechanisms of discrete-pulse energy input, provides:

- the maximum reduction of vegetative bacteria;

- reduction of spore bacteria;

- reduction of mold and yeast. %

This result is achieved at low temperature pasteurization, namely — 72—76 °C with an
exposure of 2...3 minutes. Also keep in mind that the processing of RIA devices by multi-
action mechanisms DIPE increases temperature 30-35 °C, which significantly affects the
energy efficiency technology.

Results and discussion

Determination of the qualitative and quantitative content of microorganisms in
extruded feed mixtures was carried out according to the rules for animal feed [4, 5].

To control the qualitative and quantitative composition of microorganisms were taken
some samples from fresh prepared extruded mixtures, which consisted of wheat-corn-
flaxseed extract, based on whey. Test samples were set in cloth bags and stored for 2
months at 0 °C (refrigerator), 20 °C (thermostat) and a relative humidity of 45%.

The moisture of the grain mixtures before the extrusion in the samples was in the range
0f 16.8-17.6%. The moisture content after extrusion ranged from 13.3 to 13.5%, and during
the storage period it has not changed under the conditions: temperature 0 °C, relative
humidity 45%. But at the temperature of +20 °C and relative humidity of 45% was recorded
some changes of this index. The data changes of humidity (under conditions: temperature +
20 °C and relative humidity 45%) are shown in Figure 1.
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Figure 1. Change of moisture during storage prototypes:
1 —blend 1;2—blend 2;3 —blend 3;4—blend 4;

As you can see from the figure, the change in humidity of explored samples under the
normal conditions, increases during the storage and at the end of the second month of
storage is 15.3 to 16.1%.

Comparing the conditions and period of storage, it is possible to say that changes in the
moisture content of the extruded feed mixture largely depends on the storage temperature,
and not on the amount of introduced flax extract whey in the mixture.

From the above words it follows that the moisture absorption by samples of a research
largely depends on the storage conditions. The results of experiments regarding the level.of
microbiological contamination of extruded feed mixtures during storage are presented in
Table 2.

Analyzing the data of Table 2 for all samples it shows that, as at the beginning, so at
the end of storage of extruded feed mixtures, characterized by rather low level of
microbiological contamination. During the exploring we did not detecte the following
groups of microorganisms, such as colon bacillus bacteria and pathogens. The total number
of mesophilic aerobic and facultative anaerobic microorganisms (SAFS) in all samples of
mixtures is in the acceptable range (not more than 5-105 CFU/g) [10-16]. In experiments of
the microflora of the mixtures it was found that each sample is characterized by its
particular special microflora (Table 3).

Analyzing the colonies of mesophilic aerobic microorganisms on beef-extract agar set
that they are characterized by Jarge, small and medium sizes, white and yellow color,
smooth and jagged edges. The main part of the microorganisms are coccal bacteria, whose
cells are located one by one or in small groups (clusters). The main morphotypes of bactetia
isolated from grain extrudates, are aerobic bacteria.
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Table 2
Change microbiological extruded feed mixtures during storage
The title The The number of Colon Pathogens | Anaerobics
of storage | mesophilic aerobic | bacillus
extruded time and facultative bacteria,
product (days) anaerobic
microorganisms
Temperature +20° C
Blend N1 0 <10 no no no
15 2:10 no no no
30 9-10 10 no no
45 1-10° no no 1no
60 1,7:10° 1o no no
Blend N2 0 <10 no no no
15 3-10 no no no
30 9-10 no no no
45 1,3-10° no no no
60 2,6:107 1o 1o no
Blend N 3 0 <10 no no no
15 5-10 no no no
30 1,110 no no no
45 1,7-10° no no no
60 3-10° 1no no no
Blend N 4 0 <10 no no no
15 9-10 no no no
30 1,8-10° no no no
45 3-10° no no no
60 5-10° no no no
Temperature 0 °C
Blend N 1 0 <10 1no no no
15 <10 1no no no
30 <10 no no no
45 <10 no 1no no
60 <10 no no no
Blend N 2 0 <10 1o no no
15 <10 no no no
30 <10 no no no
45 <10 no no no
60 <10 no 1o 1o
Blend N 3 0 <10 no no no
15 <10 no no no
30 <10 no no no
45 <10 no no no
Blend N4 60 <10 no no no
0 <10 no no no
15 <10 no no no
30 <10 . no no no
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Table 3
Characteristics morphotypes of microorganisms isolated from extruded cereal mixes

Blends Attitude to Type of Size of Shape of
oxygen collonium Collonium collonium
Round, white, Coccus, potty,
Blend 1 Aerobics with smooth Small accommodate
edges with small groups
Blend 2 Aecrobics Round, white, Small Coccus, potty,
with smooth accommodate
edges with small groups
Aerobics Round, white, Medium Coccus, potty,
with jagged accommodate one
edges by one
Blend 3 Round, white, Coccus, potty,
Aerobics with smooth . Small accommodate
edges with small groups
Round, yellow, Coccus, potty,
Aerobics with smooth Medium accommodate one
edges by one groups
Blend 4 Aerobics White, with Medium Coccus, potty,
jagged edges accommodate one
by one
Aerobics White, like Big Coccus, potty,
amoeba accommodate one
by one
Conclusions

The results of experiments show that a humidity of prototypes can change and it
depends on storage conditions. At 0 °C and a relative humidity of 45% humidity samples
does not change during two months of storage, and is in the range of 13.5 to 13.3%. At a
temperature of + 20 °C and relative humidity of 45% moisture content of samples changed
during storage from 13.3-13.5% to 15.3-16.1%. Extrusion is an effective way of improving
the sanitary quality of extruded grain mixtures, because it allows reducing the number of
microorganisms. The research of quantitative and qualitative composition of the microflora
of extruded grain mix with the addition of flax extract, based on the whey showed that the
total microbial number (SAFS) in all the test samples are situated in acceptable limits of not
more than 5-105 CFU/g). Indicators of bacillus coli bacteria were not detected. The absence
of pathogenic and conditionally pathogenic microorganisms indicates the provision of
adequate sanitary and hygienic conditions in the manufacture of extruded blends.

During the storage of experimental batches of extruded grain mixtures for two months
at temperature of + 20 °C, there is a slight increase in microbiological parameters and at 0
°C there is no growth of microorganisms.
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Brumis eKCTPYAyBAMIst 12 MiKkpoGionorivHi MOK3HUKI KOPMOBHX cymimmeit

Tersna Tpaxano, Oner Illanoanenko, Tersna Surox, Armpiit Hapan
Hayionanvruil yrisepcumen Xap4osux mexnonozit, Kuis, Vipaina

BeTyn, 3 METOW BH3HAYEHHS SKOCTI KOPMOBHX cymimei, Mo MiCTATS IUIAHHH
GKCIPAKT Ha OCHOBI CHPOBATKH 0yI0 JIOCTLUKCHO MikpoOiOMOriUHi ITOKA3HUKY KOPMOBHX
CyMiIIGH ITics EKCTPY/YBaHHA PI3HOIO PELENTYPHOTD CKIaRy 1111 gac 36epiraHH.

Marepiamn Ta meromi. JloCTiKyBamHucs KOPMOBI CyMimi 3 3¢pHa IIICHHIL,
KyKypy/I3H Ta JULHOTO GKCTPAKTY Ha OCHOBI CHPOBATKH Y pi3Hi#l BIICOTKOBIi KilbKOCTI.
JInsEmit GKCTPAKT OTPHMYBATH LITAXOM EKCTPAKIi B MyNMbCAUIIHIX JMCTIEPraTopax 3
aKTHBHOI0 Tiadparmoro CyMilI 3MilIyBanu T eKCTPYAYBAIH 32 TCMIIEpaTypH — 110-120
°C, THCKy — 2-4 MIa, w0 103B0MAE Maibxe NOBHICTIO 1 3HE3aPASUTH.

JlocmimKyBami 3MiHy MIKpoGiONOriyHEX MOKA3HHKIB KOPMOBHX cymimet mij yac
3Gepiranma. JIocTimHi 3paski TOMIMATH B TKAHWHHI MIIIIKH i 36epirani BIPOMOBXK 2
Micamia 32 Temepatypu 0 °C (xonommsHi), +20 °C, (TepMoctar) i BifHOCHiit BOMOrocTi
ToBiTps — 45%.

Pesynptat Ta ofrosopennsi. Bonoricts 3epHOBIX cymimei 10 eKCIPY/yBaHHS B
3paskax 3HAXOJMIACk B Mexkax 16,8 — 17,6%, mcia eKCTpyayBaHHS Bix 13,3 mo 13,5%, Ta
Ha TIPOTA3i TepMiHy 30epiraHHA He 3MiHIOBaNach. 3a TEMIEpATypH + 20 °C i BigHOCHIH}
BoorocTi TOBITPA 45% BOTOTicTs 3paskiB 3MIHIOETECA B HpoLec 30epiraHys  Bi
133...13,5% 10 15,3...16,1%.

3MiHa BONOTOCTI GKCTDYIOBAHIX KOPMOBHX CYMIll B 3Haumilf Mipi 3anexwuts Bif
TeMIepaTypu 30epiraHHs, a He BiX KUTBKOCTI BBEICHOO JULTHOTO EKCTPAKTY Ha OCHOBI
CHPOBATKY 10 CKJIAZTY CyMILI.

Ha modatky Ta B KiHIi 30epirans excTpyLOBaHUX KOPMOBUX CyMilllel, XapaKTepHuit
JIOCHTD HU3BKHIE piBeRs Mikpobionoriusoro ofcimeninns. He Oymi BusBieHi Taki rpym
Mikpoopramismis, sk Oakrepii rpymi Kmmkosoi mamaukd (BI'KII), TIATOT€HHI
MIKpOOTAHI3MH., 3aramsha KiTBKiCTh Me30(iTBHEX aepo0HEX 1 (akymbTaTHBHO
anaepobHIX Mikpoopramismis (MADAM) y BeiX 3peskax CyMimeif 3HAXOJWTECA B
JIOMYCTAMEX MeKax (He Oimpme 5- 10° KYON).

Anari3 xonoHii Me30dhimbHIX aepoBHIX MIKpOOpraHi3MiB Ha M’ACOMENTUHHOMY arapi
BUABHB, (0 BOHH XAPAKTEPI3YIOTHCA BETHKIMA, MaiMH 1 CepeIHiMu posMipam, GimM i
JKOBTUM 3a0apBICHEAM, PIBHUMH 1 HepiBHIMU kpasyi. OCHOBHA JaCTHHA MIKpOOpTaHi3MiB
¢ KOKOBi OGakrepii, KUTWHM FKMX DPO3MILLYIOTBCA MOOTMHOKO a00 CKYMHCHHAMH.
OcroBHMMH MopoTuriamu GaxTepill, BUAITEHHX 3 KOPMOBHX EKCTPY/ATIB, € acpolHi
faxTepii.

BucHoBOK. PEKOMEHIYCThCA  BHKODHCTOBYBATH —TMPOLEC  CKCTPYAYBAHHA K
e(heKTUBHIH CTIOCIO i BYIIEHTA CANITAPHO] AKOCTI CKCTPYROBAHIX KOPMOBHX CyMIIIeH,
OCKLITBKI BiH JI03BOJISE OTPHMATH Maiike CTePHMIIBHUI IPOXYKT.

K11040Bi ¢10Ba: KOPM, T60H, eKCIPAKM, MiKpobion02is, KOKi.
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