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STUDY OF TIME CHARACTERISTICS OF GRAIN
RECEIVING FROM AUTO TRANSPORT AT
PROCUREMENT ELEVATORS

Abstract

At harvesting elevators and grain receiving enterprises, the operation of receiving grain from motor vehicles is the main one.
Many elevators of other types also accept grain from motor vehicles due to the fact that it allows to improve the economic
performance of the enterprise, and in general, the combination of functions inherent in elevators of different types is a feature of
enterprises in the elevator industry of our country. For almost all elevators or grain terminals, the issue of car queues before the
entrance is acute. The introduction of various high-performance car unloaders helps to increase the capacity of elevators for
unloading grain from cars and road trains of all types. The process of receiving grain from vehicles consists of several operations,
and each operation in this chain is important in reducing the time the vehicle stays at the enterprise, and therefore, increasing its
throughput. We analyzed the process of unloading cars on U-15URAG-U car unloaders installed at two procurement elevators in the
Mykolaiv and Zhytomyr regions. In the course of carrying out this scientific study, we timed the unloading process of 20 single cars
(that is, without trailers), which were used to deliver grain to the enterprise. The main stages of unloading cars in the reception
facilities of the studied enterprises were highlighted and the average (most reliable), minimum and maximum execution time of each
stage was determined. Schedules of the unloading of vehicles with wheat grain at the harvesting elevators, where the research was
carried out, were constructed. The results of the timing of the unloading of cars in the receiving device showed that the longest stage
is the lifting of the platform of the car loader and the pouring of grain, and the least lasting is the exit of the driver from the cab. The
average unloading time was 561.5 seconds for the first enterprise (Mykolaiv Region) and 565 seconds for the second (Zhytomyr
Region). It should be noted that the time of raising and lowering the platforms of U15-URAG-U truck unloaders at both considered

enterprises corresponds to the passport data, that is, the truck unloaders are not working at maximum efficiency.
Key words: receiving grain, receiving device, car unloader, timing.

Introduction

In Ukraine, in recent years (before the beginning
of the Russian Federation's full-scale aggression against
our country), a steady trend of increasing the volume of
grain production was observed. That led to an increase in
the load on vehicles used to transport grain from the field
to elevators and other grain storage facilities, to trans-
shipment points for other types of transport.

Grain transportation across Ukraine is carried out
in 3 ways — by rail, water and motor transport. The
choice depends on the distance and the final point of
transportation. The leading position is occupied by the
transportation of grain by railway transport, but in recent
years we have observed a reorientation towards motor
vehicles [1].

Road transport is the most popular mode of trans-
port in the supply chain of grain and oil crops used by
suppliers and enterprises. Road transport of grain is di-
vided into 2 types of shipments: "from the field" and
"from the elevator". The main distinguishing feature
from other types of logistics is the construction of flexi-
ble routes between settlements and cities, operational
organization of transport and delivery to the load-
ing/unloading point, selection of transport dimensions
according to the technical characteristics of the customer
enterprise [2].
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Thus, in 2021, the specific weight of motor ve-
hicles in the transportation of goods amounted to 74%
(134,398.22 thousand tons), of which grain cargoes ac-
counted for 12,680.79 thousand tons [3].

It is especially important to remember that grain,
which during the harvest campaign is transported directly
from the fields, needs to be quickly taken to the elevator
for further processing (cleaning, drying, active ventila-
tion) in order to prevent deterioration of its quality.

Advantages of grain transportation by road [2]:

— prompt delivery of cargo to the port (for exam-
ple, spot trading);

— direct loading of the crop in the field (supplies
of truck grain trucks are carried out directly under the
harvester);

— internal movements over short distances;

— prompt coordination of delivery conditions,
terms, types of cars according to the client's conditions,
cost of transportation;

— preservation and safety of movement of grain
cargoes, GPS monitoring of each car and cargo online;

— operational document flow, absence of addi-
tional bureaucracy when preparing documents for freight
transportation;

— individual approach to pricing depending on the
distance of movement and volume of cargo;
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— state road construction programs allowed to car-
ry out a route within a day to remote delivery points
along strategic routes;

— availability in working with private enterprises
and agricultural producers.

Disadvantages of automobile grain logistics:

— possible delays in the delivery of cargo to final
destinations due to the need to comply with the condi-
tions of the "thermal regime" in the summer season;

— the mass of grain transported by a single car
should not exceed 25 tons, which leads to an increase in
the number of motor vehicles and the number of cars
when moving a large volume of grain;

— shortage of cars at the request of shippers during
the "high season™;

— transfer payment in case of returning cars from
reception points back to the farm;

— probability of cargo loss in case of force maje-
ure and unforeseen circumstances;

— increase in transportation tariffs depending on
changes in the price of PMM,;

— the cost of transportation is higher than by rail-
way wagons.

At the same time, it is necessary to state the fact
that if 5-6 years ago there was an acute shortage of grain
transport vehicles in agricultural companies, today this
problem has been partially overcome. More and more
often, farm owners realize that having their fleet of grain
trucks significantly expands their capabilities, reducing
dependence on third-party companies and making grain
transportation by motor vehicle cheaper.

Not all farms have the opportunity to purchase the
required number of grain trucks. However, there have
been obvious changes in this area. In particular, this con-
cerns the development of domestic enterprises producing
platforms and trailers, as well as the reorientation of the
market to the production and purchase of grain transpor-
tation equipment with a lightweight design.

The duration of loading the car body with grain
depends on the features of the grain harvester design and
can vary from two to five minutes.

The introduction of mechanization of unloading
operations, the use of dump trucks and unloading plat-
forms allows to reduce the time for unloading grain from
a vehicle. In order to avoid loss and spoilage of grain
during transportation, the bodies of cars, trailers and
semi-trailers should be equipped with seals and have
awnings that protect the grain from atmospheric precipi-
tation [1, 2].

To transport grain over long distances, grain car-
riers-road trains are used, which are equipped with a spe-
cial body in the form of a tank or a bunker. There are
three types of bodies of grain trucks: stationary, trailer,
semi-trailer. There are two options for their execution:
closed and open. The grain semi-trailer is equipped with
an awning with a mechanical winding device. According
to the method of unloading, there are grain trucks with
rear and side unloading.

Currently, tractors with dump semi-trailers of
large capacity and capacity (European grain trucks pro-
duced by the companies "Daf", "Scania”, "Renault",
"Man") have become widespread. These grain trucks and

semi-trailers can unload grain independently, which al-
lows to reduce time costs [4].

The fleet of grain trucks is diverse, body volumes
are up to 60-70 m3, load capacity is up to 40-45 t, the
height of the side is from 2.7 to 4 m. The peculiarity of
the design of Euro grain trucks makes it possible to lift
them with the help of a hydraulic device during dump
unloading. 12-meter semi-trailers up to an angle of 60
degrees, which significantly facilitates the unloading of
grain [1].

It should be noted that the largest share of grain is
transported by road transport during the harvesting cam-
paign, that is, in a very short period of time, a large num-
ber of cars of various types and carrying capacities,
which require quick unloading, arrive at the harvesting
elevators.

It is especially important to remember that the
grain, which during the harvesting campaign is trans-
ported directly from the fields, needs to be quickly taken
to the elevator for further processing (cleaning, drying,
active ventilation) in order to prevent deterioration of its
quality.

Thus, it depends on the correct organization of the
operation of receiving grain from road transport, whether
the enterprises will be able to accept, place and process
all the grain of various purposes and quality coming from
producers, with minimal losses of grain and downtime of
road transport.

The successful implementation of receiving grain
from road transport depends on the number and perfor-
mance of the equipment of receiving devices, which must
correspond to the nature of the incoming motor vehicle:
its type and carrying capacity, the number and volume of
batches of grain of various crops delivered to the enter-
prise, and the quality of the grain [5-9].

Formulation of the problem

The purpose of the work is to study the efficiency
of the car unloaders at harvesting elevators by determin-
ing the timing characteristics of receiving grain from
vehicles.

The object of our research is receiving devices
from motor vehicles at two procurement elevators lo-
cated in the Mykolaiv and Zhytomyr regions, with in-
stalled U-15URAG-U car unloaders.

Objectives of the study:

— determination of arithmetic mean values of the
duration of each stage of car unloading;

— determination of the total time of external oper-
ation of the receiving device from motor vehicles;

— performing an assessment of the average varia-
bility o of the results and calculating the coefficients of
variation V for each stage of car unloading;

— determining the average productivity of unload-
ing cars.

Materials and methods

The main methods of researching the efficiency of
the reception device are: timing of the process of unload-
ing cars and the grapho-analytical method.

Timing of the process of unloading cars is carried
out using the current time method, that is, recording the
start and end time of each stage [5-7]. Most often, the
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moment of the end of one stage coincides with the begin-
ning of the next. Depending on the duration of the stages
and the entire process of unloading the car, the time is
recorded in minutes and seconds. Thus, the unloading
process of at least 20 cars of the same type is timed.

The grapho-analytical method consists in con-
structing cyclogram graphs that visually show the se-
quence and average (arithmetic) duration of all stages of
car unloading.

Results of the study and their discussion

In the course of carrying out this scientific study,
we timed the unloading process of single cars (that is,
without trailers), which were used to deliver wheat grain
with a moisture content of 12.4...13.8% to enterprises —
20 cars each with a carrying capacity (net) of 20.23 to
30.8 tons at each of the procurement elevators consi-
dered.

We identified the following main stages in the
process of unloading cars in the receiving devices of
these elevators:

1. Entry of the car onto the platform;

2. Driver leaving the cab;

3. Fixing the car on the platform with a chain;

4. Opening the side of the car;

5. Lifting the platform of the car unloader and
dumping the grain;

6. Lowering the platform;

7. Closing the side of the car;

8. Removing chains;

9. Driving off the platform.

Based on the timing sheets, the duration of each
stage of car unloading was determined in seconds and the
total duration of car unloading was calculated.

Further, mathematical processing of the data was
carried out, during which an estimate of the average va-
riability (ie, the calculated mean squared (standard) devi-
ation) of the results o was performed and the coefficients
of variation V were calculated for each stage of car un-
loading.

The mean square (standard) deviation of the re-
sults ¢ was calculated according to the formula:

Flmg—a)®
o= S @

where x; — is the duration of a separate unloading
stage of the i-th car;

X — s the average arithmetic value of the dura-
tion of the car unloading stage;

n — the number of researched cars, pcs.

The coefficient of variation V was determined by
the formula:

, % 2

The smaller the deviation of each option from the
arithmetic mean, the smaller the coefficient of variation
will be. In technology, the value of variation coefficients
can be used to characterize the stability of regimes, grain
quality indicators, equipment efficiency indicators, re-

producibility of methods, etc. With good parallel results
of determinations, the value of the coefficient of varia-
tion ranges up to 10%.

Then, the minimum and maximum duration of
each stage of car unloading and the arithmetic mean
(most reliable) time of their execution were determined,
according to which schedules of the external operation of
the receiving device from motor vehicles for unloading
cars with grain were then constructed.

Table 1 — Main technical characteristics of
the U15-URAG-U car unloader [10]

Parameter names U15-
URAG-U

Technical productivity, t/h 330
Nominal load capacity (max, at maximum 70(80)
pressure), t, no more 50
- a large platform 20
- side platform
Platform length, mm:
- a large platform 15700
- side platform 6400
Tilt time, s, no more than:
- a large platform 180
- side platform 20
Descent time, s, not more than:
- a large platform 150
- side platform 15
Angle of inclination of the platform, 0...38
degrees.
Motor hydraulic
Number of telescopic three-plunger
hydraulic jacks, pcs.: 2
- a large platform 1
- side platform
Diameter of the plunger of the first stage, 235
mm 2217
Working stroke of the plunger of the first 190
stage, mm 2340
Diameter of the plunger of the second stage, 150
mm 2418
Working stroke of the plunger of the second
stage, mm
Diameter of the plunger of the third stage,
mm
Working stroke of the plunger of the third
stage, mm
Nominal pressure in the hydraulic system, 10(100)
MPa (kg/cm?) 12,5(125)
Maximum (safety valve trigger pressure),
MPa (kg/cm?)
Hydro system capacity, | 600
Drive control type electric
Nominal voltage, V:
power chain 380
control chain 220
Nominal power of the electric motor, KW 30
Degree of protection of electrical equipment IP55
Mass, kg, no more 2200
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At the last stage of the work, we determined the
average carrying capacity of the car Gaerage and calcu-
lated the average unloading productivity Qaerage accOrd-
ing to the formulas:

¥
Gavarqga = t (3)
where G — total carrying capacity of all cars, t;
n — number of cars, pcs.

3600+T

Qt‘p = Tsxrsr:m!l t/h, (4)
average

where Gaverage average (arithmetic)

carrying capacity of the car, t;
Toreraae — average (arithmetic) total duration of

car unloading, p.

At present, at grain storage and processing enter-
prises, the main part of the total volume of loading and
unloading operations is provided with the use of truck
unloaders of various types, designs and modifications,
carrying capacity and performance, of which there are
currently about forty.

At the enterprises where the research was con-
ducted, the most unified and most adapted from the point
of view of practicality of use and ease of operation, as
well as economic expediency, widely known and most
often used in the production activities of most enterpris-
es, the U-15URAG-U car unloader was installed.

The U-15URAG-U car unloader is designed for
unloading grain through the open rear side of single cars
and tractor-trailers with semi-trailers and unloading
through the open side side of single cars and trailers
without uncoupling the trailers from cars. The main tech-
nical characteristics of the U15-URAG-U car unloader
are listed in table. 1 [10].

According to the timing sheets, we determined the
duration of each stage and the total time of unloading the
cars, after which mathematical processing of the received
data was performed. The calculations showed the
stability of the performance of each stage of car
unloading, as the obtained coefficients of variation did
not exceed 10%.

On the basis of the data obtained during the
study of the timing of the process of unloading cars, we
determined the minimum and maximum times for each
stage of unloading cars and the arithmetic mean time of
their execution, as well as calculated the total duration of
unloading cars with grain of different crops and different
moisture content. The results of these calculations are
given in table. 2.

According to the table 2 (on the basis of the
arithmetic mean time of all operations) schedules of the
unloading of vehicles with wheat grain at the harvesting
elevators where the research was conducted are plotted
(Fig. 1).

Analysis of the graphs showed that stage (5) of
raising the platform of the car unloader and dumping
grain took the longest at both enterprises — 148.1 s and
157.5 s, respectively, for the first and second enterprises.
In second place in terms of duration is stage (6) of
lowering the platform — 147.8 s on the first elevator and
150 s on the second. The shortest stage (2) is the exit of
the driver from the cabin and it is 8.3 s on the first
elevator and 7.8 s on the second.

It should be noted that the actual time of raising
and lowering the platform at the considered enterprises is
less than the passport data - 180 s and 150 s, respectively.
The average duration of unloading cars was 554.8
seconds for the first company (Mykolaiv Region) and
564.9 seconds for the second (Zhytomyr Region).

Based on the obtained data, the average loading
capacity of the truck unloader and its unloading
performance were determined. It was established that for
the first enterprise (Mykolaiv region) the average
carrying capacity of the car is 23.48 tons, and the average
unloading productivity is 152.4 tons/hour. For the second
enterprise (Zhytomyr region), the average carrying
capacity of the car is 30.8 t, the average unloading
productivity is 196.24 t/h.

Conclusions

In order to establish the efficiency of the U-
15URAG-U car unloaders, a study was conducted of the
timing characteristics of receiving wheat grain with a

Table 2 — Data on the timing of the unloading of cars at the receiving devices of procurement elevators

GREEN, PROCESSING GRAIN: TECHNOLOGY AND QUALITY

Duration of operations, p

Enterprise | Enterprise I
Performed operations (Mykolaiv Region) (Zhytomyr Region)
min - arithmetic min — arithmetic

mean mean
1. Entry of the car onto the platform of the car unloader 40 40 40 40 40 40
2. Driver leaving the cab 5 10 8,3 6 9 7,8
3. Fixing the car on the platform 40 70 56 55 65 60
4. Opening the side of the car 20 40 32 25 32 28,5
5. Raising the platform and dumping the grain 144 153 148,1 150 165 157,5
6. Lowering the platform 144 150 147.8 150 150 150
7. Closing the side of the car 30 39 31,9 23 30 26,5
8. Removal of chains 50 68 55,2 48 60 54,6
9. Driving off the platform 30 60 37 28 54 40
Total duration of the cycle 546 570 554,8 525 605 564,9

http://grain-feed.ontu.edu.ua
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time is 147.8 and 150 seconds,
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8 TR ST “‘2 second enterprises, and cor-
———— 65 : responds to the technical cha-
7T et 31,9 150 racteristics of the U-
» 0 MY RS O SR TR P T RS AT TSN 147.8 15URAG-U truck unloader;
s A — 157.5 - the least long stage is
£ 7 TR S P TR R S AT s
0 28,5 s the driver's exit from the cab,
4 . 32 : which is 8.3 s and 7.8 s at the
3 SRR 5O st and 2nd enterprises, re-
2 mm 18 spectively.
e The total average
1 e 10 (arithmetic) duration of car
0 20 40 60 80 100 120 140 160 180 unloading that we established
was 9.25 min (554.8 s) for the
Arithmetic average duration of the stage, p first enterprise and 9.42 min
(564.9 s) for the second.
] ] ] The calculations
Company II (Zhytomyr Region) ~ Company I (Mykolaiv Region) showed the stability of the

performance of each stage of
car unloading, as the obtained
coefficients of variation did
not exceed 10%.

The estimated average (arithmetic) actual produc-
tivity of U-15URAG-U truck unloaders turned out to be
significantly less than the passport productivity of
Q1ecn=330 t/h (152.4 t/h for the first enterprise and 196.24
t/h for the second). This is explained by the fact that the
passport productivity of truck unloaders is given without
taking into account the time lost for performing opera-
tions that are not specifically related to the work of the
truck unloader.

U-15 URAG-U truck unloaders in the receiving
devices of the researched harvesting elevators work stab-
ly, and the operation of the elevators for receiving grain
from vehicles is established.

Fig. 1 — Schedules of the unloading of vehicles with wheat grain at harvesting
elevators in the Mykolaiv and Zhytomyr regions

moisture content of 12.4...13.8% from cars with a carry-
ing capacity (net) of 20.23 to 30.80 tons at two harvest-
ing elevators located in the Mykolayiv (I enterprise) and
Zhytomyr regions (Il enterprise).

Based on the results of these studies, the average
arithmetic values of the duration of each of the stages of
car unloading were determined, and this made it possible
to establish that:

- the longest is the stage of lifting the platform of
the truck unloader and dumping grain - 148.1 s and 157.5
s, at the first and second enterprises, respectively, but its
duration does not exceed the passport data of the truck
unloader - 180 s;
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AOCIKEHHSI XPOHOMETPAKHUX XAPAKTEPUCTHUK
INPUUMAHHA 3EPHA 3 ABTOTPAHCITIOPTYHA 3AT'OTBEJIBHUX
EJEBATOPAX

Anomauin

Ha 3acomigenvnux enesamopax ma XnibonpuiiManbHux niONPUEMCMEAx onepayis nputiMantsa 3epHa 3 agmompanc-
nopmy € ocHoeHolo. bazamo enesamopis inwux munie makodic 30IUCHIOIOMb NPUILMAHHA 3ePHA 3 ABMOMPAHCNOPITY 3A60AKU
MoMY, Wo ye 00380JA€ NOKPAWUMU eKOHOMIYHI NOKAZHUKY POOOMU NIONPUEMCIMBA MA 8 3a2ali — KOMOIHY8auHsA QyHKYIL,
NPUMAMAHHUX e1e6amopam Pi3HUX Munie, € 0coOIUBICMIO NIONPUEMCING ele6amOpHOL 2any3i Hawol Kpainu. Ilpakmuuno Ons
8CIX enesamopie abo 3ePHOGUX MEPMIHANIE 20CMPO CMOIMb NUMAHHS A8MOMOOIILHUX uepe neped 6’i300m. Bnposadicenns
DI3HUX BUCOKONPOOYKMUBHUX ABMOMOOINEePO36AHMAdICY8Ai6 CHPUE NIOBUUEHHIO NPONYCKHOI CHPOMOJICHOCII eN1e8amopie 3
PO3BAHMAIICEHHS 3¢PHA 3 A8MOMO0INI6 | agmonoizdie écix eudis. Ilpoyec NPULIMAHHs 3ePHa 3 ABMOMPAHCROPMY CKIAOAEMbCSL
3 0eKiIbKOX onepayil, i KoJicHa onepayisi y ybomy J1aHylo2y MAe€ 8adiciuee 3HAUEHHS! 8 CKOPOUEHHI 4acy nepeGysants asmomoois
Ha nionpuemcmei, a omoice, i 36inbUenHI 11020 nponyckrol 30amnocmi. Hamu npoananizoeano npoyec po3zganmasicys8anms asmo-
Mobinie Ha asmomobinepozsanmaicysavax ¥Y-15YPAI-Y, wo ecmarnosneni na 0sox enesamopax Muxonaiscvkoi ma Kumo-
Mmupcwroi obnacmsax. 30iCHeHo XpoHomempaxc npoyecy susanmagicernss 20-mi 0OuHapHux asmomooinie (moomo, be3 npuue-
nig), AKUMU HA NIONPUEMCMBO OY10 00Ccmasiieno 3epHo. Budineno ocnoeni emanu susanmaicenHs asmomooinie y npuiimansb-
HUX NPUCIPOSX OOCTIONCYBAHUX NIONPUEMCIE A BU3HAUEHI CepedHill (Hatlbiibt O0CMOBIPHULL), MIHIMAALHUL MA MAKCUMA-
JLHUL Yac BUKOHAHHA KOdcHo20 emany. 1106y006ano epadixu XpoHomMempas’icy 8UBAHMANCEHH AGMOMPAHCNOPINY 3 3ePHOM
nueHuYl Ha 3a20MIBETbHUX e1esamopax, de NPosooUNUCy Q0CaiOdcenHs. Pesynomamu xponomempasicy noxazanu, wo Hati-
Oinbw mpusanum € eman niouoMy niam@opmu aemMomodiNepo36aHmMadlCcy8ala ma GUCUNAHHs 3epHa, a HalMeHu MPUSAIUM —
6uxio 600is 3 kabinu. Cepednsi mpusanicms pos3ganmasicenus ckaiara 561,5 ¢ ona nepuozo nionpuememea (Muxonaiscvra
061.) ma 565 ¢ ona opyzoeo (XKumomupcoka 00.1.). Cnio 3a3naqumu, wjo 4ac niOHAMMA ma ONyCKAHHA naamgopm asmomooi-
aepozsanmancysauie V15-YPAI-Y na o6ox poszensinymux nionpuemcmeax eionogioae nAcnopmuum OAHuM, moomo 60Hu
npayioms He 3 MaKCUMAnbHOI0 egheKmueHicmio.

Kuro4uoBi ciioBa: npuiiMaHHs 3epHa, NPUIiMAJbHUNH NPUCTPii, aBT0M061J1ep03BaHTamyBaq, XPOHOMETPAXK.
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GLOBAL FEED PRODUCTION

REMAINS STEADY IN 2022

Altech’

Pet feed shows most significant growth while reduction in beef feed production begins to

moderate

An assessment of compound feed production
and prices was conducted using information gathered by
Alltech's global sales team in partnership with local feed
associations.

The Alltech Agri-Food Outlook also offers a
holistic view of the state of the industry, using responses
from our corresponding qualitative survey to identify
trends and technologies impacting the agri-food
industry, highlight growth opportunities and assess
expectations for 2023.

The Alltech Agri-Food Outlook estimates global
forage tonnage at 1.266 billion metric tons (BMT) in

2022, down less than half a percent from 2021. The
study includes data from 142 countries and more than
28,000 feed mills.

Globally, increases in feed tonnage were
reported in the aquaculture, broiler, layer and pet food
sectors, while decreases were reported in the beef, dairy
and pig sectors.

Although it experienced a narrow reduction in
feed production, China remains the largest feed-
producing country in the world, followed by the United
States and Brazil.

Consumer trends making the biggest impact on agri-food

Sall @

Product prices/
the economy*

Food security

(@)

Dietary Animal welfare

trends

* 72% of Agri-Food Outlook respondents said product prices/the economy is the consumer trend that is making the biggest impact

on the agri-food industry

Technologies making the biggest impact

Survey respondents said these technologies are providing exciting opportunities for growth

Nutritional solutions

Biosecurity

Automation of labor/robatics
Renewable energy technologies
IoT/smart farm applications/sensors
Data collection/analysis

Traceability technologies
Biogas/anaerobic digestion

Genetics

Irrigation technologies

GHG reduction technologies

Soil health

Artificial intelligence/machine learning
Aerialimagery, geospatial insights
Camera systems

33%

0% 5% 10% 15% 20% 25% 30% 35%
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The role of technology

A variety of technologies are providing growth
opportunities for the agri-food industry, survey
respondents said. Among the technologies making the
biggest impact are nutritional solutions, biosecurity and
the automation of labor/robotics. Of nutritional
solutions, respondents noted enzymes (32%),
technologies impacting rumen function (14%) and the
management of mycotoxins (14%) as being the most
significant to their market. The use of enzymes to
improve the digestibility of nutrients, decrease the cost
of production and reduce the environmental impact of
agriculture are having a significant positive impact, said

Top nutritional opportunities

Survey respondents said these nutritional solutions are most pertinent to feed production in their region

Enzyme management

Rumen function management
Mycotoxin management

Gut health management
Mineral management

Methane reduction technologies
Feed biosecurity

Silage inoculants

Crop biologicals

0% 5%

Top challenges to feed production*

Survey respondents identified the biggest ag-related challenges in their country

High material prices

Low producer returns
Supply chain disruptions
Animal diseases
Geopolitical events
Severe weather conditions
Low consumer prices
Labor costs

High interest rates

Human health

10%

one respondent from Spain. Innovative technologies that
increase efficiency and improve sustainability were cited
by many participants as being highly promising and
important. “The biggest opportunities for growth are
sustainable solutions for production costs, research and
development for more durable and productive
agricultural products [to mitigate] climate change, and
new agricultural production technologies,” said a
respondent from Turkey.

Becoming more efficient with new-to-market
technologies will improve profitability and help mitigate
environmental impacts, a Canadian representative said.

32%

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

25% 35%

o

20

40 60 &0

*Multiple choice question: Numbers indicate number of times the option was selected.

Biggest challenges

Inflation and the overall state of the
economy — particularly the increased prices of raw
materials, feed and food — have been the biggest
challenges affecting the agri-food sector in 2022,
respondents said. The state of the economy will
remain one of the biggest factors influencing the
success of the industry, said a participant from South
Africa. Changes in consumer habits such as point of
purchase and dietary trends are also making an
impact. “Due to the (COVID-19) epidemic,
consumers’ behavior has changed significantly and
continuously, and they have taken a more proactive
approach to health,” said a survey respondent from
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Diseases that impacted feed demand in 2022
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China. Supply chain disruptions remain an obstacle for
the agrifood industry across all regions. Many regions
reported that geopolitical tensions — particularly the
invasion of Ukraine — have affected imports and
exports, the supply chain and raw materials prices. “The
war in Ukraine has had a significant impact on raw
material supplies across the region,” said a survey
participant from Belgium. The direct impact of the war
was reported in Moldova and in Ukraine, where feed
production fell by over 35%. The invasion of Ukraine also
indirectly affected feed production throughout the rest
of the world.

Disease disruptions

Animal diseases have disrupted feed production
in more than 80% of countries. Avian influenza affected
all regions’ feed production in 2022. In Africa, this
disease manifested most significantly in Egypt, Morocco
and South Africa. In Asia, nearly all countries were
affected. In Europe, the affected countries included
Belgium, Bosnia and Herzegovina, Bulgaria, France,
Ireland, Moldova, the Netherlands, Poland, Russia,
Serbia, Turkey, the U.K. and Ukraine. In Europe, African
swine fever (ASF) has most significantly affected Ireland
and countries in the East. In the Americas, the
Dominican Republic was affected most significantly. In
Asia, ASF has played a significant role in China,
Indonesia, Malaysia, Myanmar, Nepal, the Philippines,
Singapore, South Korea, Thailand and Vietnam. In Africa,
Kenya, Mozambique and Namibia were affected. Foot
and mouth disease (FMD) was an issue in Africa,
particularly in Egypt, Mozambique, Namibia and South
Africa. In Asia, Indonesia, Mongolia, South Korea and
Thailand were affected. Finally, in the Americas, FMD
was an issue in Bolivia. Swine flu was an issue in
Namibia, China, Myanmar, Belgium and the U.S. Overall,
Latin America and the Middle East did not report many
instances of disruption due to animal diseases.

Sustainability insights

Efforts to improve environmental sustainability
are impacting the feed/animal agriculture sector in most
regions, survey respondents said. The majority of
respondents said sustainability efforts are being driven
by the government (50% of respondents), food
producers and processors (47.27%), consumers (44.74%)
and retailers/ food service companies (39.47%). The top
sustainability measures being implemented include
reducing antibiotic usage and antimicrobial resistance
(AMR), improving animal welfare, producing food more
efficiently, reducing water pollution, creating renewable
energy, reducing greenhouse gas emissions, and
enhancing nutritional value and food security. Survey
respondents said that some of the biggest agrelated
opportunities are new technologies like smart-farm
applications, increasing efficiency, incorporating more
nutritional solutions and continuing to make efforts to
become more sustainable.
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Feed tonnage by region

Based on data collected in November 2022,
Alltech estimates that the total global feed tonnage in
2022 decreased slightly — by 5.381 million metric tons
(MT), or 0.42% — to approximately 1.266 billion MT. The
survey showed a 3.86% decrease in feed tonnage in
Africa, mainly because of reductions reported in Egypt,
Morocco, Kenya and Nigeria. South Africa, on the other
hand, saw an increase of more than 2%, and Namibia
also reported higher feed tonnage in 2022. The Asia-
Pacific region was flat. Reductions in China, Pakistan,
Thailand and Malaysia were offset by increases reported
by Vietnam, the Philippines, Mongolia and South Korea.
Despite the challenges faced there, Vietnam has been a
growth market for feed in Asia. The biggest retreat in
feed tonnage was seen in Europe, where it was down
nearly 5%, or over 12 million metric tons (MMT). Some
of the primary factors for this decreased production
include the invasion in Ukraine and the spread of animal
diseases, such as ASF and avian influenza. Among the big
four regions, Latin America came out on top this year as
the winner in terms of growth in feed tonnage, with an
increase of over 3 MMT. Most of this growth was
reported by Mexico, Brazil and Chile.

2022 expectations
59% of Alltech Agri-Food Outlook respondents said
feed production in their region met their expectations
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Sum of 2021 total feed Sum of 2022 total feed Growth (MMT) Growth (%)
production (MMT*) production (MMT)
Africa 44.506 42.788 -1.718 -3.86%
Asia-Pacific 467.922 465.540 -2.382 -0.51%
Europe 276.114 263.232 -12.882 -4.67%
Latin America 187.904 190.910 3.006 1.6%
Middle East 25.484 31.785 6.301 24.73%
North America 259.367 261.639 2.272 0.88%
Oceania 10.433 10.466 0.033 0.32%
Grand Total 1,271.731 1,266.350 (5.381) -0.42%

*Million metric tons

**Latin America includes alf Central American countries, including Mexico

***North America includes Canada and the U.S.

The Middle East region is also up significantly,
as a result of more accurate reporting and efforts by the
Saudi Arabian government to increase broiler production
as part of its Vision 2030 plan. North America (the U.S.
and Canada) reported an increase of more than 2.4
MMT (all in the U.S.). Growth was reported in the
broiler, beef and pet food sectors. The region of Oceania
was flat, with a small reduction reported by Australia

Outlook for 2023

that was offset by a slight increase reported by New
Zealand. The majority of respondents, 59%, said that
feed production in their country met their expectations
in 2022. Feed tonnage fell below expectations for 28% of
survey respondents and exceeded expectations for 13%.
Looking ahead, over half of respondents (52.5%) said
they are optimistic that feed production in their country
will grow in 2023.

Over half of respondents said they are optimistic that feed production will grow in 2023

Very optimistic
Somewhat optimistic
Neither optimistic or pessimistic
Somewhat pessimistic
Very pessimistic F

0% 10% 20%

30

% 40% 50%  60%  70%  80%  90% 100%

F

Feed production estimates by sector

Globally, feed tonnage increased in the broiler,
layer, aquaculture and pet food sectors. Volume growth
in feed tonnage came predominantly from the broiler
feed sector.

Percentage wise, the biggest growth was in pet
food. The pig, dairy and beef sector experienced
decreased feed tonnage.

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

2021 feed tonnage 2022 feed tonnage Growth (MMT)
(MMT*) (MMT)
Broiler 359.387 363.960 4.573 1.27%
Pig 329.185 319.383 (9.802) -2.98%
Layer 161.356 161.849 0.493 0.31%
Dairy 135.616 133.823 (1.793) -1.32%
Beef 118.441 118.042 {0.399) -0.34%
Aqua 51.510 52.914 1.403 2.72%
Pets 32884 35.270 2.430 7.25%
Equine 8.091 8.159 0.068 0.83%
Grand Totals* 1,271.731 1,266.350 (5.381) -0.42%

*Million metric tons

**Grand total includes listed species as well as calf, other ruminants, turkeys, other poultry and other species.
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A closer look at the top 3 countries

China

» Overall feed
production
dropped by
nearly 3%

10% = Pig feed dropped by 5%

= Broiler feed production was down 3%

Layer feed production decreased

by 3%

= On the upside: China reported a 10%
(2 MMT) increase in feed tonnage for
aquaculture

= Tech: Artificial intelligence/machine
learning is making the biggest impact
on agriculture, according to the survey

« Consumer trends: Changes in eating
habits for environmental and health
reasons are the biggest consumer
trend affecting agriculture in China,
the survey found

= Challenges: High ingredient prices,
low producer returns, supply chain
disruptions, animal diseases,
geopolitical events

« Outlook: Somewhat pessimistic that
feed production will grow in 2023

United States

« Overall production was
up 1.02%

= Pet feed grew by 6.12%

= Broiler feed production rose by 3.5%

= Layer feed increased 3%
= Aquaculture feed was up 2.15%

« Beef feed grew by nearly 1%, and equine

was up 0.67%

= Tech: Biosecurity measures are making

the biggest impact on agriculture

= Consumer trends: Product prices/the

economy are the number-one consumer
trend affecting the industry
Challenges: High material prices,

low producer returns, supply chain
disruptions

= Outlook: Somewhat optimistic that

feed production will grow in 2023

Brazil

= Overall feed production
was up 0.87%

= Dairy feed tonnage
was down 3%

3%
= Beef feed tonnage
W was up 3%
= Layer tonnage decreased 4%
= Broiler feed tonnage increased 1%

+ Tech: Data collection and analysis
is the technology making the most
impact on agriculture.

« Consumer trends: Product prices/
economy was the biggest consumer
trend affecting the industry.

+ Challenges: Supply chain
disruptions, severe weather
conditions, geopolitical events

+ Qutlook: Somewhat optimistic that
feed production will grow in 2023.

e

Feed production estimates by sector

Globally, feed tonnage increased in the broiler, layer,

‘m AGRI-FOOD OBSERVATIONS

Survey respondents said the
top 3 technologies making the
most impact on agri-food are:

« Nutritional solutions, 33%

» Biosecurity, 13%

= Automation of labor/robots, 13%

*According to the materials of the Alltech company, 2022

aquaculture and pet food sectors. Volume growth in feed
tonnage came predominantly from the broiler feed sector.
Percentage wise, the biggest growth was in pet food. The pig,
dairy and beef sector experienced decreased feed tonnage.

The broiler sector had the highest global feed
production, with nearly 364 million metric tons.

In areas affected by avian influenza, the availability of
breeding poultry was limited, limiting the growth and
expansion of production. Disease, macroeconomic difficulties
and prolonged periods of high production costs limit poultry
growth worldwide.

In total, we saw about 1.32% less compound feed
produced in the global dairy sector.
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2021 broiler feed

tonnage (MMT*)

2022 broiler feed
tonnage (MMT)

Growth (MMT)

Growth %

Africa 13.956 13.126 (0.830) -5.95%
Asia-Pacific 153.404 153.532 0.128 0.08%
Europe 54.938 54.169 (0.769) -1.40%
Latin America 66.717 67.561 0.845 1.27%
Middle East 8.217 11.401 3.184 38.75%
North America 58.200 60.132 1:932 3.32%
Uceania 3.956 4.039 0.083 2.10%
Grand Total 359.387 363.960 4.573 1.27%

2021 layer feed 2022 layer feed Growth (MMT) Growth %

tonnage (MMT¥) tonnage (MMT)
Africa 9.545 9.224 (0.321) -3.36%
Asia-Pacific 76.481 75.940 (0.541) -0.71%
Europe 30.988 30.672 (0.316) -1.02%
Latin America 23.629 24.506 0.877 3.71%
Middle East 4621 4.977 0.356 7.70%
North America 15.120 15.530 0.410 2.71%
Oceania 0.972 1.001 0.029 2.98%
Grand Total 161.356 161.849 0.493 0.31%

Sum of 2021 pig Sum of 2022 pig Growth (MMT) Growth %
feed tonnage (MMT¥*) feed tonnage (MMT)
Africa 3319 3.317 (0.002) -0.05%
Asia-Pacific 143.537 140.377 (3.159) -2.20%
Europe 81.871 75117 (6.754) -8.25%
Latin America 35.450 36.167 0.717 2.02%
Middle East 0.007 0.007 0.000 0.50%
North America 63.600 62.984 (0.616) -0.97%
Oceania 1.401 1.414 0.013 0.93%
Grand Total 322.266 319.383 (9.802) -2.98%

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Region Sum of 2021 dairy feed Sum of 2022 dairy feed Growth (MMT) Growth %
tonnage (MMT¥) tonnage (MMT)
Africa 5.580 5.071 (0.209) -9.12%
Asia-Pacific 24136 24,154 0.018 0.07%
Europe 43.416 42.199 {1.217) -2.80%
Latin America 25.738 25461 (8.277) -1.08%
Middle East 6.528 6.992 0.464 7.11%
North America 28.700 28.500 (0.200) -0.70%
Oceania 1.518 1.446 {0.072) -4.74%
Grand Total 135.616 133.823 (1.793) -1.32%
*Mitlion metric tons

*According to the materials of the Alltech company, 2022
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Region Sum of 2021 beef feed Sum of 2022 beef feed Growth (MMT) Growth %
tonnage (MMT%*) tonnage (MMT)
Africa 2.479 2.575 0.095 3.84%
Asia-Pacific 13.810 14.279 0.469 3.40%
Europe 17.542 15.765 (1.776) -10.13%
Latin America 15.642 16.015 0.373 2.39%
Middle East 1.456 1.556 0.100 6.89%
North America 66.772 67.355 0.429 0.64%
Oceania 0.740 0.650 (0.0290) -12.16%
Grand Total 118.441 118.042 (0.399) -0.34%
Region Sum of 2021 aqua feed Sum of 2022 aqua feed Growth (MMT) Growth %
tonnage (MMT*) tonnage (MMT)
Africa 1.484 1.449 (0.035) -2.38%
Asia-Pacific 37.350 38.340 0.990 2.65%
Europe 4.605 4.687 0.082 1.78%
Latin America 5.652 5.922 0.271 4.79%
Middle East 0.500 0.566 0.066 13.14%
North America 1.730 1.750 0.020 1.16%
Oceania 0.190 0.200 0.010 5.26%
Grand Total 51.510 52.914 1.403 2.72%
Sum of 2021 pet feed Sum of 2022 pet feed Growth (MMT) Growth %
tonnage (MMT¥) tonnage (MMT)
Africa 0.454 0.342 (0.111) -24.57%
Asia-Pacific 2.267 2.478 0.212 9.33%
Europe 11.587 11.778 0.191 1.65%
Latin America 7.434 8.863 1.429 19.22%
Middle East 0.090 0.106 0.016 17.25%
North America 10.600 11.200 0.600 5.66%
Oceania 0.452 0.502 0.050 11.06%
Grand Total 32.884 35.27 2.386 7.25%
Region Sum of 2021 equine Sum of 2022 equine Growth (MMT)
feed tonnage (MMT*) feed tonnage (MMT)
Africa 0.078 0.079 0.001 1.25%
Asia-Pacific 0.494 0.536 0.042 8.51%
Europe 2129 2152 0.023 1.09%
Latin America 1.093 1.043 (0.050) -4.54%
Middle East 0.137 0.139 0.002 1.47%
Morth America 3.778 3.800 0.022 0.58%
Oceania 0.383 0.410 0.027 7.05%
Grand Total 8.091 8.159 0.068 0.83%

*Million metric tons

*According to the materials of the Alltech company, 2022
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NEW EDUCATIONAL AND SCIENTIFIC
LABORATORIES - NEW OPPORTUNITIES!

By the 120th anniversary of Odesa National
Technological University on October 20, 2022, the

opening of a modern Educational and Scientific
Laboratory for determining the quality of grain, fodder
raw materials and compound fodder is planned on the
basis of the department of grain and compound feed
technology.

Significant organizational and repair work was
carried out together with the partners of the university.
The laboratory was created with the assistance of the
company ADM ("Archer Daniels Midland") LLC
"Ukrelevatorprom" and the funds were received from the
joint participation of the company and the department of
grain and compound feed technology of ONTU in STEM
grants (science, technology, engineering, mathematics).

Within the framework of the won grant, modern
laboratory equipment of the company VELP Scientifica
Srl was purchased with the support of SOCTRADE LLC.
(Italy) in the amount of over UAH 757,000: VELP
Scientifica Srl analyzer (DK 6+SMS+JPm+UDK 129)
for protein determination by the Kjeldahl method,
including steam distillation, titration and analysis; semi-
automatic fat extractor SER 148/3 for 3 positions of
simultaneous determination of fat, which works
according to Randall's method (hot extraction when the
sample is in a boiling solvent); FIWE3 analyzer for 3
positions of simultaneous determination of fiber, as well

19

as a low-temperature laboratory electric oven (drying
cabinet) SNOL67/350 (Lithuania) is intended for
analytical work, drying of various materials,
normalization and relaxation of metal, springs, heat
treatment of plastics and other materials in an air
environment stationary conditions at temperatures from
+50 to +350°C.

The laboratory also allows you to evaluate the
physical properties of raw materials and finished
products, conduct express research and analyze wheat
grain, cereal products (compound feed, groats, flour)
using the Spektran-119M device, which works in the

infrared spectrum, which determines the mass of grain
and oil crops share of moisture, fiber, protein, ash;

photocolorimetric ~ studies using a KFK-2 MP
photocolorimeter to measure transmission coefficients,
optical density of transparent liquid solutions and
transparent solid samples, as well as to determine the
concentration of substances in solutions and the rate of
change of the optical density of a substance, etc.

The equipment of the laboratory is as close as
possible to production laboratories, all samples of raw
materials and finished products received for testing are
examined for compliance with the latest requirements of
DSTU, regulations and directives of the EU and other
NDs.

http://grain-feed.ontu.edu.ua
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A special highlight of the laboratory is a unique
collection of feed raw materials, feed additives,
biologically active substances and finished products,
which includes about 150 samples.

The management of Odesa National University
of Technology highly appreciates the contribution of
ADM LLC "Ukrelevatorprom" to the educational process
of our students and is confident in the development of
further partnership relations in the field of training
qualified and conscientious specialists, since a large
proportion of the company's employees are graduates of
ONTU.

The department of technology of grain and
compound feed invites specialized enterprises of the
grain processing industry to cooperate.
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ASSESSMENT OF HIGH-PROTEIN QUALITY
FEED ADDITIVES FROM BY-PRODUCTS
MANUFACTURE OF SUNFLOWER OIL

Abstract

The article states that until 2022, Ukraine will occupy the first place in the world food market in the production of
sunflower, sunflower oil and export of sunflower oil. The production of sunflower has always been sufficiently profitable, and the
products of its processing competitive on the domestic and world markets. They are also an important component of food and feed
protein resources. The production of complete ration compound feed for farm animals and poultry is restrained by a shortage of
protein components, a low level of sanitary and hygienic safety of protein raw materials of animal origin. This leads to a decrease in
the efficiency of feed, their costs and, as it should be, a shortage of livestock products. Cake and meal are high-protein raw
materials, which are obtained in the amount of 1/3 of the mass of processed seeds during the production of sunflower oil. The fodder
value of sunflower cake and meal is given. Factors that negatively affect the nutritional value and availability of nutrients of
sunflower meal in the feed of farm animals and poultry were analyzed. The choice of components for the production of high-protein
feed additive is theoretically justified. The indicators of the quality of sunflower seeds and by-products of their processing, which
meet the requirements of DSTU, have been determined. On the basis of theoretical and experimental data, a structural scheme for
the production of a high-protein feed supplement based on sunflower cake and meal is proposed, which involves the preliminary
preparation of the by-products of sunflower oil production - cake and meal, with the following dosage in the amount: 75% sunflower
meal, 10% sunflower cake and 15% limestone flour. The physical properties and microbiological indicators of the quality of a high-
protein feed additive were experimentally determined, and it was determined that, compared to a loose, granular high-protein feed
additive, it has the following advantages: increased nutritional value, has a greater volumetric weight, sanitary quality, which leads
to saving space during transportation and better storage.

Key words: feed additive, sunflower meal, sunflower cake, limestone flour, quality, granulation, physical properties,
microbiological indicators, farm animals.

Introduction including strategic ones. It is known that vegetable oil is
In the agro-industrial complex of Ukraine, the a source of energy and contains a number of essential
oil and fat branch of the food industry occupies a leading nutrients, in particular unsaturated fatty acids.
place. Oilseed processing enterprises produce oil and Until 2022, Ukraine took first place in the world
fatty products for food, technical and fodder purposes, food market in terms of sunflower, sunflower oil and
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sunflower oil exports. Sunflower production has always
been sufficiently profitable, the products of its processing
competitive on the domestic and world markets. They are
also an important component of food and feed protein
resources. [1]

During the production of sunflower oil, up to
36% of the mass of processed seeds is obtained by by-
products - cake and meal. It is known that the by-
products contain all the components of the nutritive value
of the seed, with the exception of crude fat, which is
reduced to 8-17% in the pulp and 2% in the meal. Cake
and meal are high-protein feed for animals. The high feed
value is due to the content of certain essential amino
acids, calcium and phosphorus, vitamins of group E and
group B. [2,3]

On average, sunflower cake contains: protein -
39.6%, fat - 1.6%, crude fiber - 12.3%, BER - 23.5%, ash
- 6.0%. There are slightly more essential amino acids
than in meal. Cake, like meal, is fed as part of compound
feed, feed mixes and separately. Feed conversion is 3-5
ka/kg. [2,4]

However, there are factors that negatively affect
the nutritional value and availability of nutrients of
sunflower meal in the feed of farm animals and poultry

[5]:

» increased crude fiber content of 12-18%,
which leads to swelling and retention of feed in the
intestinal tract, which can be a problem for young farm
animals and poultry;

* a large number of non-starchy polysaccharides
(up to 40%), which animals are unable to digest due to a
lack of appropriate enzymes;

« the content of chlorogenic and quinic acids, the
level of which is 1.56 and 0.48%, respectively, the
negative effect of which is manifested in the inhibition of
digestive enzymes of the gastrointestinal tract, and
accordingly affects the digestibility of protein and the
assimilation of the amino acids lysine and methionine;

* deficiency of such an important amino acid as
lysine, which requires additional inclusion of a synthetic
drug;

* low resistance to oxidation.

One of the most important problems with long-
term storage of cakes is the deterioration of quality
indicators. The cake turns rancid quickly due to the
presence of residual amounts of fatty acids, and as
humidity increases, the destruction of nutrients increases.
The critical moisture level for cake is 8-10%. The low
resistance of lipids to oxidation, especially those
containing unsaturated fatty acids, leads to the

accumulation of peroxides, hydroxy acids, ketones,
aldehydes, which have a toxic effect on the body of farm
animals and poultry.

To ensure the stability of cakes before storage,
the level of fat content is reduced. However, in recent
years, the production of sunflower cake with a higher fat
content is increasingly being practiced to ensure the
energy needs of farm animals and poultry, as well as to
avoid the additional introduction of fats during the
production of compound feed.

Along with the problem of improving cake
quality indicators, calcium imbalance is a big problem
for poultry farming, namely calcium deficiency in laying
hens during the ovulation period. All this determines the
need to include mineral raw materials in the composition
of the feed additive.

Limestone flour is characterized by low cost and
high calcium content, which is why it has gained such
popularity among other mineral raw materials. In
addition, limestone flour has adsorption properties,
allows you to increase the percentage of cake application,
reduces the cost of raw materials, which is an important
factor in the calculation of compound feed recipes for
poultry. [6]

A high-protein feed additive based on the by-
products of sunflower oil production has been developed,
which can be used for feeding farm animals and poultry.

The scheme of the technological process of the
production of a high-protein feed additive consists of the
following lines: [7]

— Line for cleaning oilseeds;

— The line of falling oilseeds; [ ]

— Line for pressing kernels of oilseeds;

— Cake and meal preparation line;

— Dosing line;

— Mixing line;

— Granulation line.

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

The purpose of the study

The purpose of the work is to study the quality
indicators of a high-protein feed additive from the by-
products of sunflower oil production.

Results and its discussion
Screening showed that sunflower seed
processing yields about 41% sunflower oil, 33% cake
and 26% husk. [7]
Table 1 shows the quality indicators of sunflower
seeds and the quality indicators of the by-products of its
processing - cake and meal.

Table 1 — Quality indicators of sunflower seeds and by-products of their processing
Sunflower seeds Sunflower cake Sunflower meal
Indexes research DS research DS research DS
7011:2009 8096 11246-96
Humidity, no more than % 6,8 8 4.4 8,5 8,9 10
Crude protein, not less than % 14,8 - 36,2 38 34,7 39
Crude fiber, not more than % - - 17,4 20 19,2 23
Crude fat, no more than % 45,2 - 19,7 6 0,95 1
Acid number, no more than % 1,6 2,2 - - - -
Oleic acid, % 85,7 - - - - -
21 http://grain-feed.ontu.edu.ua
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Table 2 — Physical properties of components for the

roduction of high-protein feed additive

Table 3 — Physico-mechanical parameters of the high-

rotein feed supplement

Indexes Sunflower | Sunflower || Limestone Indexes High-protein feed additive
meal cake flour loose granulated
Nature, kg/m® 458 1028 1416 Appearance homogene granules
Flowability, ous loose
cm/s 12,9 2,2 0,9 mass
Angle of natural Color different shades of gray
slope, degree. 37 42 45 Scent characteristic of sunflower
Mass fraction of meal and cake without
moisture, % 8,9 44 0,4 extraneous smell
The physical properties of the components for Mags fraction of 94 91
the production of a high-protein feed additive were moisture, % ’
determined experimentally (Table 2). Flowability, cm/s 4,3 7,7
As a result of the obtained data, it can be Angle of natural slope, 30-
concluded that the meal is characterized by low nature degree. 48
and high flowability, a_nt_j the cake, due to the high fat Nature, kg/m3 246 865
content, has low flowability. -
According to the studies, the determination of L/D ratlo_ : _ 2,6
the coefficient of variation in the distribution of Water resistance, min. — 7
limestone flour and the coefficient of variation in the Water absorption 1,05
distribution of sunflower cake showed that the most coefficient, % B
effective additive is mixed, which includes 75% Fragility, % — 74

sunflower meal, 10% sunflower cake and 15% limestone
flour. [8]

On the basis of theoretical and experimental
data, a structural scheme for the production of a high-
protein feed supplement based on cake and meal is
proposed (Fig. 1), which provides for the preliminary
preparation of the by-products of sunflower oil
production - cake and meal, with the following dosing in
the amount: 75% sunflower meal, 10 % sunflower cake
and 15% limestone flour.

The dosed components of the high-protein feed
additive are mixed in a batch mixer, as a result, a loose
high-protein feed additive is obtained, which is sent for
granulation in a press-granulator. The resulting granules
are sent to a cooler for cooling to a temperature no higher
10 °C of the environment.

By analyzing the physical properties of raw
materials and finished products, it is possible to judge the
degree of their freshness and suitability for further
consumption. The finished products were evaluated
according to such physical properties as appearance,
color, smell, particle size, angle of natural slope,
moisture, flowability, nature.

The organoleptic and physical properties of the
loose and granular high-protein feed additive were
determined experimentally (Table 3).

The bulk feed additive has the following
disadvantages - it is hygroscopic and has a small
volumetric mass. During its transportation, storage and
use, self-sorting, sawing, clumping will be observed. To
eliminate these shortcomings, save and rationally use the
high-energy additive for the production of compound
feed, it is necessary to produce it in a compressed form in
the form of granules. Compared to the loose, granular
additive has the following advantages: increased
nutritional value, sanitary quality, better storage, has a
larger volumetric mass, which leads to saving space
during transportation and storage.
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All compound feed products must meet the
requirements of veterinary and sanitary standards. It is
known that microorganisms are the main reason for the
deterioration of the quality indicators of compound feed
products. In this regard, it is necessary to have a clear
idea of the microflora of the additive and to know how
the production methods and storage conditions of the
manufactured products affect it.

We determined the effect of heat treatment
(granulation) on the change in the microbiota of a high-
protein feed supplement, which was produced according
to the developed recipe [8] and improved technology [7].

In the experimental samples, the following were
determined:

- the number of mesophilic aerobic and facultative
anaerobic microorganisms (MAFAnM), CFU in 1 g of
product;

- the presence of mold fungi in 1 g of the product;

- the presence of Escherichia coli bacteria (E. coli)
in 0.1 g of the product;

- the presence of bacteria of the paratyphoid group
(salmonella), in 25 g of the product;

- presence of Pr. vulgaris in 0.1 g of the product;

- the presence of Staphylococcus aureus.

The results of research on the determination of
microbial contamination of loose and granular high-
protein feed additives are shown in Table 4.

The study of microbiological indicators of the
quality of loose and granular high-protein feed additives
was carried out using the experimental base of the
Department of Biochemistry, Microbiology and
Physiology of Nutrition of ONTU. The mass fraction of
moisture of the granulated additive was 9.2%, the amount
of MAFANM - 7*105 CFU/g, mycelial fungi - 17 CFU/qg,
pathogenic forms of Salmonella and Staphylococcus
aureus were not detected.
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Fig. 1 — Functional diagram of the production of a high-protein feed supplement based on the by-products of
sunflower oil production
Table 4 — Study of microbiological indicators of the quality of a high-

protein feed supplement (n=3, P>0.95) and mycelial fungi by 70%.
High-protein feed additive | 3mirm, % | Granulation made it possible to get rid
6 5 contaminated the bulk feed additive.
MAF,ID_\nIM (C: SIE) 7 1,3x10 0,7x10 47 Thus, the effect of high temperature
Mycelial mushrooms, CFU/1 g == 17 0 allows to ensure a significant degree of
BGKP title, g not found || not found -~ reduction of the microflora of the
Salmonella not found not found — additive.
Proteus vulgaris found not found 100
Staphylococcus aureus not found | not found - -
Conclusions
The physical properties and microbiological

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

As a regulation of the quantitative and qualitative
composition of microorganisms, the norms for sunflower
meal were adopted, that is, the total number of
microorganisms should not exceed 1.5x106 CFU/g [9].

Research analysis shows that as a result of
granulation, microbial contamination of the additive
decreased by 47% according to the MAFANM indicator,

23

indicators of the quality of the high-protein feed additive
show that, compared to the loose, granular high-protein
feed additive, it has the following advantages: increased
nutritional value, has a greater volumetric weight, a
smaller amount of MAFAnM and mycelial fungi, which
leads to saving space during transportation and better
storage.

http://grain-feed.ontu.edu.ua
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YKagpeopa mexnonozii sepna i kombikopmis
Kaghedpa Gioximii, mikpobionozii ma izionozii xapuyeanus
Ooecbkuil HayioHanbHull mexHoao2iyHuil yHisepcumem, 8yi. Kanamma, 112, m. Ooeca, 65039, Yrpaina

OIIHKA SIKOCTI BUCOKOBLJIKOBOI KOPMOBOI1 JOBABKH 3
MNOBIYHUX MMPOAYKTIB BUPOBHUIITBA COHSIITHUKOBOI OJIII

Anomauin

Y emammi 3aznaueno, wo Yrpaina oo 2022 poxy 3aiimana nepuie micye Ha C6IMOBOMY PUHKY NPOOOGOTbCMEA 34
BUPOOHUYMBOM COHAWHUKA, COHSAUWHUKOBOL OliT MA eKCHOpmy COHAWHUKOBOL Onil. BupoOHUYmMeo COHAWMUKY 3a68i4cOU 0V10
00CMamnbo peHmabenrbHuM, a RPOOYKMuU 1020 nepepoOKU KOHKYPEHMOCHPOMONCHUMU HA BHYMPIUHbOMY | C8IMOBOMY PUH-
Kax. Bonu maxooic € 8axiciusor ckaia0o8oio npoooGoIbYUX | KOPMOGUX OLIKOSUX pecypcis. Bupobuuymeo nosnopayionnux
KOMOIKOPMIG 015 CLIbCObKO2OCHOOAPCHLKUX MEAPUH | NMUYi CIpUMyemobcst 0e@iyumom 6iIKOSUX KOMNOHEHMIE, HUZbKUM Di6-
HeM canimapHoi ma 2icieHiunol 6e3neku OiIKo80I CUPOBUHU MBAPUHHO20 NOX00JdCeHHs. Lle npuzeooums 00 3HUdCEHHs eqhek-
MUBHOCME KOPMIS, IXHIM sumpamamu ma, K ciio, HeOOOMPUMAHHS MEAPUHHUYLKOL npodyKyil. Maxkyxa ma wpom — 6UcoKo-
OLIKOBA CUPOBUHA, SIKY OMPUMYIOmb 8 Kitbkocmi 1/3 6i0 macu nepepobienoeo HACIHHA npu 8UP OOHUYMB] COHAUHUKOBOI Ol
Haseoeno xopmosy yinnicms cOHAWHUK080I Maxyxu ma wipomy. IIpoananizoeano paxmopu, sKi He2camueHo 8NIUBAIOMb HA
NOJICUBHY YIHHICMb MA OOCMYNHICMb NONCUBHUX PEHOBUH COHAUHUKOBO2O WIPOMY Y 200i6/li CilbCbKO20CNOOAPCLKUX MBAPUH
ma nmuyi. Teopemuyno 06IPYHMOBAHO BUOIP KOMROHEHMIE OISl BUPOOHUYMEA BUCOKOOLIKOBOI KOpMOBOT d0basKu. Buznayeno
NOKA3HUKU AKOCMI HACIHHA COHAWHUKA MA NOOIYHUX NPOOYKMIE 11020 nepepobku, wo sionogioaroms eumozam JCTY. Ha
OCHO8I MeopemuyHUX Mma eKCNepUMEeHMAIbHUX OAHUX 3aNPONOHOBAHO CIMPYKMYPHY CXeMy 8UpPOOHUYMBA 8UCOKODILIKOBOI KO-
PMOBOI 000ABKU HA OCHOBI COHSUWHUKOBOL MAKYXU MA WPOmy, KA nepedbaiac nonepeonto nid2comoeky nobiuHux npooyKkmie
BUPOOHUYMBA COHAWHUKOBOI ONliT — MAKYXU Ma WPOmis, 3 HACMYNHUM 003VB8AHHAM 6 KiAbKocmi: 75 % COHAUHUKOB020 WpO-
my, 10 % couswnuxogoi maxyxu ma 15 % eanusaxoeoi myxu. ExcnepumeHmanvuo eus3navyeno Qizuuni 61acmugocmi ma mix-
POO6IONO2IYHI NOKASHUKU AKOCMI BUCOKOOIIKOBOI KOPMOBOT 006A6KU, BUSHAYEHO, WO 8 NOPIGHAHHI 3 POICUNHOI, 2DAHYIbO8A-
Ha BUCOKODINIKOBA KOPMOBA 000A8KA MAE HACMYNHI nepesazu: NiO8UWeHY NOJCUBHY YIHHICMb, Ma€E Oinbuty 00 €MHY Macy,
cauimapuy sikicmo, a came Kinvkicmo MADAHM ma mikpomiyemis, wjo npuzeooums 00 eKOHOMII NIOW NPU MPAHCNOPMYEAH-
Hi [ Kpawjo2o 36epicanHs.

Kuro4oBi cioBa: kopmoBa 100aBKa, COHSIIHUKOBHI IIPOT, COHAIHMKOBA MaKyXa, BAIHAKOBa MyKa, sIKICTb,
rpaHyJ/Jl0BaHHs, Gi3n4Hi BIacTHBOCTI, MiKpP00i0/I0IiuHi NOKA3HUKH, CLIbLCHLKOIOCNOJAPChKI TBAPUHH.
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ANALYSIS OF THE POULTRY MEAT MARKET AND
JUSTIFICATION OF EXPANDING ITS RANGE

Abstract

Based on marketing research, it has been proven that a third of consumers in the world prefer poultry meat. It is estab-
lished that the investment attractiveness of the poultry business, the construction of modern large poultry farms and the creation of
powerful vertically integrated companies are due to the speed of return on capital investments and the high profitability of the indus-
try. In order to determine the position of Ukraine on the world market, the rating of 45 countries by the level of consumption and
production of poultry meat in 2021 was summarized. The traditional leaders in the production and consumption of meat products are
the USA, Brazil and China. Ukraine ranks 21st in terms of production and 23rd in consumption of poultry meat. Most countries have
a shortage of meat products and can be potential buyers of Ukrainian meat. Ukraine has all the opportunities and prospects for ex-
panding the export of its own products. It is justified that duck farming is one of the modern dynamic areas of poultry farming and a
competitive type of agribusiness, as evidenced by its dynamic development. The perspective and dynamism of this poultry farming
area is determined by the high fertility and precociousness of poultry. Duck meat markets are not monopolized by large industrial
players, which makes it possible to diversify business and avoid excessive competitive pressure. Export opportunities of niche meat
producers to EU countries are significantly inferior in terms of volumes to traditional chicken meat, but this market is distinguished
by its ability to pay. Ukraine is one of the largest producers of duck meat in Europe. On a global scale, the duck market is 5% of the
chicken market. The low level of duck meat production in the world (except Asia) is explained by the seasonality of consumption. The
priority task of the development of duck farming in Ukraine is the protection of the domestic market and the development of the ex-
port of products to world markets. Industrial production of duck meat in Ukraine should focus on export to Asian and European
countries, where this product is in greater demand than at home. It is established that with proper organization the business of rais-
ing ducks is economically feasible and practically waste-free. The main products of production are meat, eggs, down and feathers,
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droppings and duck liver.

Key words: ducks, complete feeds, poultry meat, industrial producers, world consumption and production, niche

types of meat products.

Introduction

According to the UN, the population of the
Earth will increase by 2 billion people in the next 30
years and reach the mark of 9.7 billion people. In the
world 9 countries will account for 50% of population
growth over the next 30 years - Pakistan, India, Nigeria,
Ethiopia, DR Congo, Tanzania, Indonesia, Egypt and the
USA. It is necessary to increase food reserves by 3 times
in order to provide such a population with adequate nutri-
tion.

At the beginning of 2022, 190 million people in
the world were on the verge of starvation. Today, due to
the war in Ukraine, the pandemic and the increase in the
cost of energy, their number may increase to 260 million.
The violation of food security in the world has the great-
est impact on vulnerable segments of the population.

Ukraine is an industrial-agrarian country with a
predominance of raw material production. It is one of the
leading exporters of some varieties of agricultural prod-
ucts [1]. The food security of the world depends on the
export of agricultural products, because Ukraine is a gra-
nary for 400 million people.

Agricultural products traditionally occupy the
first place in Ukrainian exports. In 2021, Ukrainian far-
mers exported sunflower oil and grains worth 18.6 billion
dollars. World grain prices in 2021 grew rapidly. Some
farmers, having a sufficient supply of money, kept their
crops in storage. Entrepreneurs expected to sell bread at
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an even higher price during the sowing season and paid
up [2].

The food security of the world is ensured not
only by food grains, but also by fodder. If the amount of
the fodder is insufficient, the level of providing the popu-
lation with animal and fish proteins decreases. Meeting
the needs of the population in nutrients is a necessary
condition for ensuring life.

Poultry products are the most affordable and
widespread products for providing the world's population
with animal proteins.

Poultry farming is a branch of agricultural pro-
duction, the main task of which is the breeding, feeding,
keeping of poultry, the use of mechanization, automation
of technological processes, veterinary prevention in order
to obtain eggs, meat and other products (down, feathers,
fatty liver, etc.) with low costs of labor and funds [3].

Breeding of poultry is a very profitable business,
what is confirmed by the lowest feed costs per unit of
production compared to other farm animals. Feed con-
version ratio (FCR) in poultry is 2-3:1, in pigs it is 4-6:1.
Biological features of poultry, which have a decisive
influence on the technology of production of eggs and
poultry meat, are determined by their reproductive quali-
ties, rapid growth at an early age, high fertility, intensive
metabolism, reaction to stressful situations, specific
structure of the gastrointestinal tract and skin [4].

http://grain-feed.ontu.edu.ua
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The use of

compound feeds allows

you to regulate the consumption of nutrients and biologi-
cally active substances by animals depending on their
age, sex, purpose and conditions of keeping. In the com-
position of compound feeds, animals are fed such fodder,
which is difficult to apply separately. For example, fod-
der animal fats, molasses, table salt, vitamins, salts of
trace elements, etc.

The use of compound feeds, especially in granu-
lated form or in the form of grits, excludes selective pick-
ing of individual components of the issued portion by
animals and poultry [5].

Duck breeding is one of the priority directions
for the development of poultry farming in Ukraine. This
is an important source of poultry meat, especially in con-
ditions of intensive production.

Purpose and objectives of the analysis

The purpose of the study was to substantiate the
feasibility of production of feed for ducks, marketing
research and analysis of the feed market for ducks.

Results and its discussion

In January-September 2022, Ukraine exported
301,100 tons of meat and edible poultry offal, which is
9.5% less compared to the same period last year (data
from the State Customs Service). In monetary terms,
exports for the three quarters of this year amounted to
$659.4 million. This is 30.4% more than in the same pe-
riod of 2021.

The main buyers of domestic meat and edible
poultry offal in the nine months of 2022 were the Nether-
lands (30.7%), Saudi Arabia (27.9%) and Slovakia
(6.7%) [6].

When increasing the production of poultry
products in conditions of improving the welfare of the
population and increasing the number of citizens with a
relatively high purchasing power, the expansion of the
range of products, the improvement of its quality, up to
the point of obtaining the so-called functional food prod-
ucts with specified properties regarding the content of
nutrients and biologically active substances, becomes of
great importance [7]. The investment attractiveness of the
poultry business, the construction of modern large poul-
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Fig. 1 - Production of poultry meat in the world

try farms and the creation of powerful vertically inte-
grated companies are due to the speed of return on capital
investments and the high profitability of the industry.

The volume of poultry meat production in the
world is constantly increasing, as can be seen from fig. 1.

In order to determine the position of Ukraine on
the world market, we summarized the rating of 45 coun-
tries by the level of consumption and production of poul-
try meat in 2021 (according to the analytical agency In-
dex Mundi) (Fig. 2, Fig. 3).

As can be seen, the traditional leaders in the
production and consumption of meat products are the
USA, Brazil and China. Ukraine ranks 21st in terms of
production (1.175 million tons) and 23rd in consumption
(0.89 million tons) of poultry meat.

Analysis of the diagram shows that most coun-
tries have a shortage of meat products and can be poten-
tial buyers of Ukrainian meat. Ukraine has all the oppor-
tunities and prospects for expanding the export of its own
products.

The TOP-50 European producers of poultry
meat is shown in fig. 4 according to WATT Poultry In-
ternational (october 2022). As you can see, the third
place is occupied by MHP (Ukraine) with an annual vo-
lume poultry production of 492 million heads. This is a
significant achievement of Ukrainian manufacturers [8].

The Ukrainian chicken market is monopolized
by large industrial enterprises (Fig. 5). It is very difficult
to compete with such titans. Therefore, there is an oppor-
tunity to produce niche types of meat products, namely
duck products.

Duck farming is one of the modern dynamic
areas of poultry farming and a competitive type of agri-
business, as evidenced by its dynamic development. The
perspective and dynamism of this poultry farming area is
determined by the high fertility and precociousness of
poultry [9].

Duck meat markets are not monopolized by
large industrial players, which makes it possible to diver-
sify business and avoid excessive competitive pressure.
Export opportunities of niche meat producers to EU
countries are significantly inferior in terms of volumes to
traditional chicken meat, but this market is distinguished
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breeding ducks can be called a profitable business;

v' there are several channels of earning profit
- eggs, meat, down, feathers, manure as fertilizer;

v' low morbidity of ducks. The mortality of
the birds flock is a rare phenomenon;

v' the demand for duck meat and eggs is not
tied to the season.

Disadvantages:

v" ducks are voracious;

v" they need a large area for walking;
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v the presence of a reservoir is mandatory;

v' with improper nutrition or maintenance,
the palatability of meat deteriorates, the demand for the
product decreases [10].

Ukraine is one of the largest producers of duck
meat in Europe. On a global scale, the duck market is 5%
of the chicken market. The low level of duck meat pro-
duction in the world (except Asia) is explained by the
seasonality of consumption. Duck meat is in the greatest
demand for New Year's holidays. The priority task of the

http://grain-feed.ontu.edu.ua
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Fig. 5 — The main industrial producers of poultry products in Ukraine

development of duck farming in Ukraine is the protection
of the domestic market and the development of the ex-
port of products to world markets.

Today, approximately 0.7 kg of duck meat is
consumed per inhabitant in Ukraine. This level means
that one average family can taste duck once a year. At the
same time, the decrease in duck meat production in
Ukraine has been going on for at least 25 years. Only
compared to 2000, its production decreased by 2.1 times.

The selling price of duck meat is 20-30% higher
than that of broiler meat. Given the low purchasing pow-
er of the majority of the population, this factor also had a
significant impact on the decrease in duck meat con-
sumption in Ukraine. About 90% of duck meat is pro-
duced on homestead farms. Existing duck enterprises are
mainly focused on meeting the needs of the population in
daily young birds. At the same time, this meat is con-
sumed the most in Hungary (3.6 kg per person) and
France (3.4 kg per person). These countries rank second
and third, respectively, in terms of consumption of duck
meat in the world after Malaysia, which leads the list.
Southeast Asian countries dominate the production and
consumption of dark duck meat,
80% of the world volume. In

China, duck meat is preferred as 18000
a healthy food product. In Chi- 16000
nese supermarkets, ducks are
cheaper than broilers, although 14000
their cost is on average 20% @ 12000
higher. This situation is unique &
for the world market. In Asia, = 10000
North America and some regions § 8000
of Europe, it has already become a
a tradition to include exquisite = 6000
duck dishes in the menu of ex- 4000
pensive restaurants [11, 12, 13].

The global market for 2000
duck meat will experience mod- 0

erate growth in the next 7 years
due to the increase in demand for
this type of poultry meat in Asian
countries. Analysts expect an
increase in the market volume to
8 million tons by the end of 2025,

1991

© “3epHOBI NPOAYKTH 1 KOMOiKOpME™~, 2022

MHP; 45.16%

as the projected growth will be +1.6%
per year [14]. According to 2021 data,
the main exporters of duck meat in the
world were Hungary, China, and Pol-
and, and the main importers were
Germany, Hong Kong, and France.

Industrial production of duck
meat in Ukraine should focus on ex-
port to Asian and European countries,
where this product is in greater de-
mand than at home.

In fig. 6 the dynamics of
changes in the duck population by
category of farms (according to the
State Statistics Service of Ukraine) is
presented. In the first years of
Ukraine's independence, there was a
decline in agricultural production,
duck breeding is no exception. Their
population decreased by analogy with
other farm animals. But already at the beginning of 2000,
the rapid development of poultry farming began, which is
explained by the presence of stable foreign markets for
the sale of poultry meat and high profitability. Starting
from 2020, the number of ducks in all Ukrainian enter-
prises began to decrease due to the coronavirus pandem-
ic, logistical complications, and from 2022 - due to a
full-scale war in Ukraine. In our country, duck breeding
is mainly done by households, and industrial production
is not sufficiently developed. The limited demand for
fatty and high-calorie duck meat and the absence of poul-
try slaughtering enterprises discourages potential poultry
entrepreneurs.

It is possible to single out several main stages of
the transition of the industry to an industrial production
method in the history of the domestic duck farming de-
velopment. It is associated with the development and
practical assimilation of following technological me-
thods:

PJsSC
"Volodymyro-
Volyn Poultry
Farm"; 4.37%

v" breeding and maintenance of ducks without

ponds;

359,5 292,8

353,5

2001 2015 2019 2020 2021 @ 2022

= Households ™ Enterprises

Fig. 6 — Dynamics of changes in the duck population by category of farms
(according to the State Statistics Service of Ukraine)



Grain Products and Mixed Fodder’s, Vol.22, 1.3 (87) / 2022

-

v' multiple stocking of the parent flock of
ducks;

v' feeding ducks with dry complete feeds;

v' rearing ducklings on a mesh floor and in
cage batteries.

Industrial means of production made it possible
to turn duck farming into one of the most effective
branches of poultry farming. At the same time, it is poss-
ible to successfully combine year-round production with
seasonal production in duck farming [3].

With proper organization the business of raising
ducks is economically feasible and practically waste-free.
The main products of production are meat, eggs, down
and feathers, droppings and duck liver.

The main product of industrial duck farming is
meat. It has high taste and dietary properties. There is a
false claim that duck meat is a source of cholesterol due
to its high fat content. However, it has a high level of
digestibility and its use contributes to better functioning
of the gastrointestinal tract. Duck meat, in addition to
fatty acids, contains a large number of various vitamins
and minerals: vitamins A, E, K, all B vitamins. Although
it is difficult to get their daily allowance only from duck
meat, together with other products, the composition of
the duck is quite capable of providing the body with
many substances necessary for life. As numerous scien-
tific studies show, regular consumption of duck meat
contributes to the prevention of atherosclerosis, varicose
veins, heart diseases, also strengthens vision, improves
memory and reaction, improves the condition of nails
and hair, and increases hemoglobin. In the modern condi

tions of the war in Ukraine, the use of duck meat
is becoming more relevant for suppressing stress and
depression.

Duck eggs were not widely distributed among
the population due to their specific taste and smell, as
well as the possibility of contamination with salmonella
and other pathogenic bacteria through the surface of the
egg. They are mainly used in bakeries, cosmetology and
stored for incubation.

Duck down and feathers make up less than 5%
of the economic value of the bird. They are used for the
manufacture of pillows, blankets, clothes and are charac-
terized by high thermal insulation properties and a long

period of effective operation. However, duck feathers are
valued less than goose feathers because of their stiffness,
elasticity and the ability to clump.

Duck droppings can be used as a valuable or-
ganic fertilizer, which is not inferior to mineral fertilizers
in terms of effectiveness. In addition, the technology of
biogas production from bird droppings has recently be-
come widespread.

Duck liver is a delicate product with a unique
chemical composition and valuable biological and medi-
cinal properties. The world production leaders are
France, Hungary, and Belgium. The weight of the liver is
on average 300-400 g.

According to world practice, duck breeding can
be a profitable business in two options. The first is the
creation of a small (mainly seasonal) farm with minimal
investment in capital facilities, where the poultry can
feed on pasture. The second is the construction of a mod-
ern complex for several hundred thousand or millions of
heads, where cost reduction is achieved due to large vo-
lumes and waste-free production, when everything, in-
cluding droppings and feathers, becomes a commodity
[13].

Conclusions

Based on marketing research, it has been proven
that a third of consumers in the world prefer poultry
meat. The investment attractiveness of the poultry busi-
ness in Ukraine due to the quick payback of capital in-
vestments and the high profitability of the industry is
justified.

The dynamics of poultry meat production in the
world and a generalized rating of 45 countries by the
level of consumption and production of poultry meat in
2021 were analyzed. It has been proven that most coun-
tries have a shortage of meat products and can be poten-
tial buyers of Ukrainian meat.

The expediency of meat products diversification
due to the production of duck products, which are in de-
mand in Asian countries and can be exported, is justified.
The business of raising ducks is almost waste-free with
the production of eggs, meat, down, feathers, droppings
and duck liver.
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AHAJII3 PUHKY MS’CA ITUII TA OBI'PYHTYBAHHA
PO3IIUPEHHS MO0 ACOPTUMEHTY

Anomauin

Ha ocrosi mapkemuneosux 0ocniodxceHb 008e0eHo, Wo mpemuHa cnoxcuéavis y ceimi 8iodaoms nepesacy
m'sicy nmuyi. Bemanoeneno, wo ineecmuyivina npusabiugicmes nmaxieHuu020 Oiznecy, 6yO0iHUYMBO CYHACHUX GENUKUX
nmaxogaobpux i cmeopenHss NOMYNHCHUX BEPMUKAILHO IHMEZPOBAHUX KOMNAHIU 3YMOBLEH] WEUOKICMIO NOBEPHEHHS
KanimaasHux 6KIadetdb i BUCOKoio npubymrosicmio 2anysi. [[na eusnauenus nosuyii Ykpainu na c6imogomy punky 6yno
y3azanvbHeHo pevmune 45 Kpain 3a pienem cnoodicusanus ma eupoonuymea m’saca nmuyi y 2021 poyi. Tpaouyitinumu
aidepamu y supodnuymei ma cnodxcusanti m'scnoi npooykyii € CIIA, bpasunis ma Kumaii. Ykpaina 3aiimae 21 micye
3a 8upobHUymMeom i 23 micye 3a cnocusanusam m'sca nmuyi. binvwicmo kpain marome deiyum m'scHoi npooykyii i
MOXCYMb OYmu nomeHyitinumMy ROKYRYAMU YKpaincvkoeo m'saca. Ykpaina mae 8ci MONCIUBOCT MA NePCHeKmusU Ol
PO3WUpenHs excnopmy 61acHoi npooykyii. OOIPYHMOBAHO, W0 KAUKIGHUYMBO € OOHUM I3 CYYACHUX OUHAMIYHUX
HanNpAMKi6 nMaxieHuymeda ma KOHKYPEeHMOCNPOMONCHUM 8UOOM a2pobisHecy, npo wo ceiouumy 1020 OUHAMIYHUL PO3-
sumok. Ilepcnekmuericmo i OUHAMIYHICMb Yb0O20 HANPAMY NMAXIBHUYMEA BUHAYAEMBCI GUCOKOI NIOOIOYICHIO Md
ckopocmuznicmio nmuyi. Punku Kayuno2o m'saca ne MOHONONI308aHI 8EIUKUMU HPOMUCTIOBUMY 2PABYAMU, WO O0380A€E
ousepcugikysamu 0i3nec i YHUKHYMU HAOMIPHO20 KOHKYPEHmMHO20 mucky. Excnopmui moociusocmi  Hiulesux
8uUpobHUKi@ Mm’sica 0o kpain €C 3HAUHO nocmynaromvca 3d 00cAzaMU MPAOUYINHILL KYPAMUHI, ane yeti PUHOK
BUPIZHAEMbCA NAAMOCHPOMOdACHICMIO. YKpaina € 00HuM 3 HAuOinbuux 6upobHUKie Kayunozo m'sca ¢ €sponi. ¥
€8imosomy macuimadi puHOK Kauku cmanogums 5% punky Kypamunu. Huzvxuil pisens supobruymea xauuno2o m'saca 6
ceimi (kpim A3ii) nosicHroemvesi ce30HHICMIO cnodicusants. [Ipiopumemnum 3a60aHHAM PO36UMKY KAUKIGHUYMEA 6
Vipaini € 3axucm 6HympiuiHb020 puHKy ma po3gumox eKxcnopmy npooykyii na ceimosi punxu. IIlpomucnose supoomuy-
meo KauuHo2o m’sca 6 Ykpaini cnio opienmysamu Ha excnopm 00 Kpain Azii ma €sponu, Oe yeu npooykm
KOPUCMYEMbCA OLIbWUM HORUMOM, HIdDC HA 6ambKiswuni. Bcmanosaeno, wo npu Hanedxcwii opeauizayii OisHec 3 6u-
DOWYBAHHS KAYOK € EKOHOMIYHO OOYINbHUM | NPAKMuuHo 6e36i0x00nuM. OCHOBHOIO NPOOYKYIEI0 8UPOOHUYMEA € M5O,
Ay, nyx i nip's, nocio i KAYUHA nevinKa.

Kiro4oBi ciioBa: ka4uku, NOBHOPaLioHHi KOMOiKOpMH, M'sico MTUL, TPOMHCJIOBI BHPOOHUKH, CBiTOBE
CMOKMBAHHA TA BUPOOHUIITBO, HULLIEBi THIM M’SICHOI MPOAYyKILil.

Received 24.08.2022 Revised  28.09.2022
Reviewed 16.09.2022 Approved 04.10.2022

Cite as Vancouver Citation Style
Makarynska A., Vorona N. Analysis of the poultry meat market and justification of expanding its range. Grain Products and
Mixed Fodder’s, 2022; 22 (3, 87): 25-32. DOI https://doi.org/10.15673/gpmf.v22i3.2459

Cite as State Standard of Ukraine 8302:2015
Analysis of the poultry meat market and justification of expanding its range. / Makarynska A. etal. // Grain Products and
Mixed Fodder’s. 2022. Vol. 22, Issue 3 (87). P. 25-32. DOI https://doi.org/10.15673/gpmf.v22i3.2459

* € %

32


mailto:allavm2015@gmail.com
mailto:tarnin@te.net.ua
https://doi.org/10.15673/gpmf.v22i3.2459
https://doi.org/10.15673/gpmf.v22i3.2459

Grain Products and Mixed Fodder’s, Vol.22, 1.3 (87) / 2022

| ,/ |
UDC 664.7 : 502 L@Z—:—
DOI https://doi.org/10.15673

[_W'
. Open Access |
1. Gaponyuk, Doctor of Technical Sciences, Professor, E.mail: nuft2016@gmail.com
https://orcid.org/0000-0002-1323-0548 2
0. Gaponyuk, Doctor of Technical Sciences, Professor, E-mail: oleg_odessa@me.com
https://orcid.org/0000-0002-9577-4417, RESEARCHERID.com/rid/U-7792-2017
’G. Goncharuk, Ph.D., Associate professor, E-mail: ganna.goncharuk22@gmail.com
https://orcid.org/0000-0002-8361-0810, RESEARCHERID.com/rid/U-7642-2017
'Department of Grain Storage and Processing Technology,
National university of food technologies, 68 Volodymyrska str., Kyiv, 01601, Ukraine
2Department technological equipment for grain production
Odesa National University of Technology, 112, Kanatna Str., Odesa, 65039, Ukraine

GRAIN PROCESSING PRODUCTS IN RATIONAL
HUMAN NUTRITION

Annotation

Due to the fact that products of plant origin are widely used by all contingents of the population and are mandatory in ra-
tional nutrition due to the significant content of vitamins, minerals, complex carbohydrates, specific substances, the topic of their use
in rational nutrition needs even more careful study. It also requires attention due to the fact that it is important for doctors to know
the peculiarities of the composition and properties of bread, bakery products, cereal products, legumes and other products of grain
processing, their general and specific effects on the body, an appropriate combination of the possibility of giving them certain prop-
erties with the help of dietary cooking techniques for their effective use in rational, curative, curative and preventive nutrition. The
article reveals the concepts, content and requirements for rational human nutrition, taking into account the specific needs of different
groups of consumers. The urgency of harmonizing the nutrition structure in terms of energy and quality components with changes in
the ecological state of the environment and the sharpening of the moral and ethical sensitivity of society to livestock sources of nutri-
tion is noted. The attention is focused on the growing problem of the ecological component of the industrial industry of the products
of animal husbandry complexes and the search for a compromise in the increased production of products of plant origin, an ex-
panded range of grain processing products, the selective use of their anatomical components and the application of technologies of
different depth of their processing. In addition to the ecological component of the advantages of plant products over animal products,
the economic and qualitative expediency of this is also given. In particular, it was noted that the selective use of various anatomical
components of grains can change the energy value of food products by 1.5-2.0 times, several times — the content of vitamins, micro-
elements and biologically active components, such as enzymes or enzymes. In addition, using advanced processing technologies, it is
possible to significantly control the nutritional value of grain products, namely, a several-fold increase in the content of dextrins or
pasteurized starch grains. The possibility of combined use of various grain crops in combination with the specified technologies of
their in-depth processing makes it possible to provide products with preventive and curative properties. A positive trend of intensifi-
cation of the domestic grain industry and growth of its scientific potential was noted. That is why such vegetable sources of human
nutrition as grain products, in combination with various technologies of their processing, should be used to cover the shortage of
sources of products of animal origin, to reduce the negative impact of animal husbandry activities on the ecosystem of the planet,
and to use them differently in the nutrition of consumers, taking into account the peculiarities of activity their vital activities or age
status, as well as to improve the availability of food products for socially vulnerable sections of the population.

Keywords: grain, cereals, nutritional value, quality, energy, ecology, nutrition, technologies.
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CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

Formulation of the problem

The potential of the domestic agrarian industry
allows to grow grains four times more than the state's
internal need for them. In addition, the two-fold reserve
of production capacities of grain processing enterprises
in combination with the scientific potential of domestic
food universities can satisfy the current and prospective
needs of the population of a number of countries in so-
cially significant food products, increase the gross do-
mestic product and profitability of enterprises. It is poss-
ible to increase the potential of using the production ca-
pacities of domestic enterprises by expanding the assort-
ment of food products and their components. Such a di-
rection can be scientifically balanced use of various grain
and anatomical constituents of grains with given technol-
ogies of their processing to improve the social signific-
ance or availability of targeted food products, taking into
account the characteristics of different age groups and the
activity of the consumer's life, as well as providing such
products with therapeutic and preventive properties. In
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the technological schemes of the majority of domestic
flour mills, grain mills and compound fodder enterprises,
wet-heat and specified types of deformation methods of
processing are provided.

The purpose of the work: the socio-ecological
expediency of increasing the share of grain products of
various processing technologies in the human diet.

Materials and methods

Analytical and applied using traditional scientif-
ic methods of research, the results of well-known and
proprietary methods and experimental data on changes in
the chemical composition of grains, in particular, an in-
crease in the content of dextrins and starch grains that are
not pasteurized by wet-heat processing technologies, IR
irradiation, extrusion, flattening, and others.

Introduction

Today's socio-ecological challenges force us to
reconsider the food culture, leveling the ideological dif-
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ferences of the sacred "Eat - to live" or "Live - to eat".
Why, even G. Heinove's "A man is what he eats" is le-
veled due to the dominance of the narrative of functional
nutrition and social and ecological challenges. Issues of
rational human nutrition acquire a new meaning in the
context of the use of functional food products, which
appear as a compromise of different views on the subject
and function of food. At the same time, at present, ra-
tional nutrition embodies functional nutrition to a certain
extent and levels the differences, minimizes the differ-
ence between different groups of consumers of these
products. The deepening of knowledge about grain and
the improvement of grain products technologies allow
making changes to the traditional scale of full-fledged
and even prestigious nutrition. And the ecological chal-
lenges and demographic risks of our planet make us re-
consider the concept of food sources and expand the
range of food, if not for all of humanity, then at least for
a larger part of it. In this context, grain products do not
act as a supplement or even as an alternative to products
of animal origin, but the only possible solution to elimi-
nate the shortage of food products, moreover, in combi-
nation with the leveling of environmental risks of animal
husbandry.

Content of research

The energy value of various fruits of vegetable
origin, depending on their chemical composition, varies
in a wide range from 16 MJ/kg of grain and leguminous
crops to 29 MJ/kg of oil crops [1, 3, 6, 8, 13, 14]. In ad-
dition, the significant difference in the chemical compo-
sition of various anatomical components of grains also
determines their differences in energy and nutritional
value. Such a variety of the chemical composition of
plant fruits and their anatomical components makes it
possible to selectively use these differences to meet the
individual needs of various food consumers. In particu-
lar, repeatedly control the content of vitamins, microele-
ments and biologically active components such as en-
Zymes Or enzymes.

In addition, advanced processing technologies
can also significantly control the nutritional value of
grain products [3, 5, 6, 7, 14], including multiple changes
in the content of dextrins or pasteurized starch grains
[12-14]. Grain products using different technologies of
their processing can cover the shortage of products of
animal origin, weaken the negative impact of animal
husbandry activities on the ecosystem of the planet, im-
prove the availability of food products to socially vulner-
able segments of the population, and also provide these
products with preventive and curative properties [1, 3, 4
-14].

For a balanced establishment of the rational
composition of a person's food, one should take into ac-
count not only the chemical composition of his body
(Table 1), but also the peculiarities of the body's needs
for its full functioning, as well as the mechanism of ab-
sorption of food components by the digestive organs [1,
3, 4-14]. Taking this into account, a balanced diet based
on groups of chemical compounds such as proteins, car-
bohydrates, fats, and minerals is generally accepted as
presented in Table 1 [3, 8, 14]. From the same table 1, we
can note a certain similarity in the chemical composition
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of rational food and wheat grain, except for the fat con-
tent.

Table 1 — Chemical composition of the hu-
man body, diet and wheat grain, % [1 -3, 8, 14]

Chemical Human | Rational Grain
No g

element body | nutrition
1 | Water 60 14,0
2 | Protein 20 13 12,0-16,0
3 | Carbohydrates 1 60 55,0 - 65,0
4 | Fats 14 26 15-24
5 | Mineral speeches 5 1 2,1-25

Total 100 100 100

In fact, it is precisely for the full-fledged forma-
tion and maintenance of vital activity that the body needs
a variety of chemical compounds, in different quantities
and forms, both for independent use and in various com-
pounds and ways of use. They include 7 most influential
groups [1, 3, 4 — 13]. These are proteins, fats, carbohy-
drates, nucleic acids, ballast substances, vitamins and
mineral substances of multifunctional purpose for the
formation and vital activity of the body. It is obvious that
even with the similarity of the chemical composition of
grain products with rational human nutrition, the body's
needs can only be met by combining different products.
Taking into account the above analysis of the potential
opportunities of grain products to satisfy human needs
for food, we suggest below to perform simple calcula-
tions on the state of food supply for the population of our
planet.

Based on the energy needs of the human body
and its active functioning, below are calculations of the
annual need for food products of the population of our
planet in terms of grain products. For example, if the
average daily energy requirement from food per person is
approximately 12 MJ with moderate physical exertion,
then based on the current population of our planet (in
2022) (7,950 million people) it will be 34.8 -1012
MJ/year. Taking into account the chemical composition
of cereals and their energy capacity, taking into account
the technological output of the finished products of a
grain processing enterprise, the annual human need for
food products in grain equivalent amounts to approx-
imately 2,570 million tons. Taking into account the re-
ported data of the FAO (UN) on world cultivation in the
current (2021/2022 year) of grains in the amount of 2,799
million tons, with a market demand for them of 2,785
million tons, a seemingly optimistic assessment is made
with the food supply of mankind in food products, even
without taking into account energy from other sources of
food, such as animal origin, as well as vegetables, fruits,
seafood, etc.

On the other hand, according to the same infor-
mation sources, 861 million people, or every ninth inha-
bitant of the planet, suffer from a shortage of food energy
in the world this year. Under the conditions when the
projected world population reaches 9.7 billion people in
2050, the share of people who will suffer from food
shortages will definitely increase rapidly by at least (9.70
—7.95 +0.86 = 2, 61) for 2.6 billion people, or up to 27%
of the population of our planet. The given calculations
testify to the irrational use of plant products, in particular
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for the supposed needs of the functioning of livestock
farms. However, is it really so? And can domestic grain
processing enterprises take advantage of the complex
situation of food energy deficit and its imbalance in
terms of nutrients by increasing the unused potential of
their production capacities?

First of all, again, we offer a little light economy
on the feasibility of using products of animal origin. Ac-
cording to German scientists, the analysis of the neces-
sary areas for the operation of livestock farms and the
ratio of rotation of feed into livestock products proves the
disappointing conclusion that the potential of the lives-
tock industry of food products is currently at the limit of
its extensive capabilities. In addition, with the develop-
ment of social relations of an industrial society, today we
cannot ignore the position of vegetarians regarding the
inhumane use of animal food, aggravated by the econom-
ic impracticality of 30-40 times overspending of the
equivalent of its production from plant products, as well
as critical pollution of up to 40% of the environment by
the results of animal life namely the food industry [4, 8 —
10].

All this together determines the urgent need to
revise the concept of the world food industry, to change
the structure of the sources of meeting the needs of man-
kind in food products.

Along with the energy component of the human
diet, its qualitative composition is even more relevant.
Below, in the table. 2 and 3 [3, 8 — 10, 14] outline the
main consequences of the deterioration of the human
body, associated with violations of the nutritional (quali-
ty) balance of food.

By themselves, the tabular data below are quite
telling and probably do not need lengthy explanations.
Instead, we will note only two, in our opinion, the most
important factors. First of all, public health problems are
directly related to nutrition and are inherent not only in
economically underdeveloped countries, with their food
shortages, but also in industrialized, economically suc-
cessful countries, with their overburdening and nutrition-
ally unbalanced diets (tables 2, 3) [3, 8 — 10, 14].

From column 4 of table 3 we can note that, if
not all, then most of the diseases associated with a viola-
tion of the nutritional balance of human nutrition can be
prevented by the selective use of a mixture of various
cereal fruits and their anatomical components.

For the given management of the nutritional
value of food products for the prevention of certain dis-
eases below in the table 4 and 5 show the averaged indi-
cators of the chemical composition of the most common
pea, leguminous and oilseed crops and their anatomical
components of wheat grain, respectively.

As we can see from the table 4 data, the highest
energy value corresponds to sunflower seeds:

Q=36-54.5/100+21-18.5/100+19-20.2/100=27.3 MJ/kg, (1)

And the smallest is a buckwheat grain:
Q=36-3.1/100+21-13.1/100+19-67.8/100=16.8 MJ/kg, (2)

Thus, by combining the composition of various
fruits of grain, leguminous or oil crops, we can manage
the energy value of a person's diet according to his social
activity, age group or other characteristics.

Table 2 — Consequences of a violation of the energy balance of nutrition [3, 8 — 10, 14]

CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

Eating Consequences Geography
disorder

Malnutrition | Exhaustion of the body, weakening of immunity, slowed Central and North Africa, the
growth of children, impaired well-being and activity, higher Middle East, South Asia, the
risk of diseases, with fatal consequences of up to 50% due to | countries of the Caribbean
malnutrition

Overeating Excess weight, cardiovascular disease, high blood pressure Industrially developed countries,
and the risk of heart attack, diabetes, tooth decay, disorders of | countries of Central and some
the alimentary tract, liver disease and various forms of cancer, | Eastern Europe
more than half of the premature deaths of people under the
age of 65 are related to nutrition of diseases

Table 3 — Consequences of a violation of the nutritional balance of food [3, 8 — 10, 14]

Ne Morbidity and its consequences Reasons Methods of elimination
1 fatigue, headaches B2 (pantothenic acid) embryo, yolk, legumes, fish
5 nyctalopia A (retinol) corn, fish oil, vegetables,
fruits
3 anemia B2 (folic acid) wheat germ, liver
4 muscle atrophy E (tocopherol) wheat germ, oat flakes, bran
5 rickets D - ultraviolet, Fish Oil
6 blood clotting K (phylloguinone)
7 beriberi (weakness, loss of appetite, | B1 (thiamine) bran products, liver, legumes
increased excitability, heart attack)
8 weakening of immune protection complex of vitamins various food products
9 protection against cancer Reasons
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Table 4 — Chemical composition of grain and seeds (in % of completely dry matter, [1, 2, 7])

Culture Proteins Fats Carbohydrates Fiber Ash
Wheat is soft 13,9 2,0 79,9 2,3 1,9
Wheat is hard 16,0 2,1 77,4 2,4 2,0
Rye 12,8 2,0 80,9 2,2 2,1
Barley 12,2 2,4 77,2 52 2,9
Corn 11,6 5,3 78,9 2,6 1,5
Oat 11,7 6,0 68,5 115 3,4
Fig 7,6 2,2 72,5 11,8 5,9
Millet 12,1 4,5 69,8 9,2 4,3
Buckwheat 13,1 3,1 67,8 13,1 2,8
Pea 24,0 2,7 62,9 55 2,8
Bean 26,9 2,4 62,8 42 3,8
Soy 40,1 22,5 23,5 9,1 4,8
Lentil 28,1 2,0 61,8 4,6 3,2
Sunflower 18,5 54,5 20,2 3,2 34

On the other hand, taking into account the dif-
ference in the chemical composition of various anatomi-
cal components of grain (Table 5), their selective use in
the calculations of the composition of rational nutrition,
it is possible to control the therapeutic and preventive
properties of a given diet. Taking into account the specif-
ic needs of not only age groups or physical activity, but
also the state of health.

The preventive and curative function of food to
eliminate food-related diseases is quite diverse. In this
aspect, it is the products of grain processing that play
almost the most significant role in human nutrition,
which is based on their affordability, the largest share of
use in the diet, the wide range of energy value of grain
products of different chemical composition and the vari-
ous content of therapeutic and preventive substances con-
tained in different anatomical constituents of cereals of
different groups of cereals.

In the presence of modern computer technolo-
gies and thorough studies of the chemical composition of
grains of various groups and their anatomical compo-
nents, today it is no longer difficult to calculate the ra-
tional diet of the consumer according to his individual
characteristics in the need for nutritional, therapeutic and
preventive substances.

For example, let's take wheat grain, one of the
most widely consumed grain crops in the world. From
the chemical composition of various anatomical compo-
nents of wheat grain shown in Table 5 and their therapeu-
tic and preventive properties shown in Tables 3, 6 and 7,
by combining the components of these anatomical com-
ponents and varying their content, we can change not
only the chemical composition and nutritional value of
the obtained mixture, as well as curative and preventive
properties.

The data of Tables 6 and 7, as well as the pre-
vious ones, prove the expediency of wider use in prophy-
lactic and curative nutrition of specified mixtures of vari-
ous pea, leguminous and oil crops, individual anatomical
components of their grains, both in native and technolo-
gically processed forms , with the addition of fruits and
other vegetable products.

So, as we were able to see from the above data,
the potential of grain products in human nutrition is not
limited only to their energy value. Their selective use can
prevent, and even treat, a number of diseases characteris-
tic of the human body. In particular, such as overweight,
indigestion, atherosclerosis, anemia, gallstone disease,
loss of appetite, increased excitability, cardiovascular
disorders, muscle atrophy, fatigue, headaches.

© “3epHOBI IPOAYKTH 1 KOMOiKOpME”~, 2022

Table 5 — Distribution of chemical substances in anatomical components of wheat grain [1, 7, 11, 14]
Chemical Fruit mem- Seed membranes, | Aleurone layer, Endosperm, % Embryo, %
elements branes, % % %

tothe | tothe to the tothe | tothe alteoug(;?]e to the to the to the | tothe en-

grain | shells grain shells grain layer grain |[endosperm| grain | dosperm
Moisture 0,5 11,2 0,13 11,8 1,03 11,8 11,26 13,20 0,16 11,2
Cellulose 35 | 786 0,73 66,3 | 429 | 488 | 024 | 028 045 | 31,41
Protein 0,35 738 0,18 16,3 2,2 25,0 8,6 10,10 0,56 39,2
Ash 0,09 2,4 0,06 5,6 0,48 53 0,40 0,47 0,08 5,6
Fat -- -- -- -- 0,8 9,7 0,79 0,94 0,18 12,6
Starch - - - - - - 162,91 75,01 - -
In total 445 | 100 1,10 100 8,8 100 | 842 | 100 1,43 100
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Table 6 — Chemical composition of fruits and cereals [2, 3, 6, 7, 8, 10, 12
Names Proteins (N), | Fats (S), | Carbohydrates | Minerals, Ballast substances, | Moisture,
% % (©), % % % %
Fruits (generalized) 1 0,3 8 1 3,7 86
Crops 8-15 2,2-6,0 65— 80 2,2-3.2 8-18 12-15
Table 7 — Vitamin content in fruits and cereals [2, 3, 6, 7, 8, 10, 12]
B,
A C B, |[. _ | nicotinaf. . _ . I panto- Bs | B A E K
riboflavin mide folic acid thenic acid
3 '
= w D
g 'g = = = B & © S 2I<) = £ 2 @
o c = e ] S o .8 =2 - 5] £ S =
< =3 £ 2 €38 2 £ D 221 8 o 3 =
a Qo = O = ] < 5+« | o i S =
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[&]
Fruits, . . .
high | high | traces | traces | traces | traces | traces | traces |traces| traces |traces | high
vegetables
Cereals,
legumes, high | traces | high | high | high | high high high |traces| traces | high | traces
oilseeds

All this is a far from complete list of diseases
that can be prevented and treated by selective anatomical
components of grains of different groups of grains, their
given combination and the use of advanced technologies
for managing the nutritional properties and biochemical
activity of grain products.

And the data given in the table. 8 also prove the
possibility of prevention, and even treatment of many
common diseases associated with nutritional disorders,
easily available and relatively inexpensive components of
grain.

It seems that supermarkets will have to install a
few additional consumer shelves with functional food
products for targeted preventive and therapeutic use. In
particular, those with increased or decreased energy val-
ue, suffering from beriberi, overweight, cardiovascular or
high blood pressure, headaches, etc. (see Table 3).

A completely justified question arises: are do-
mestic flour mills, grain mills and compound fodder en-
terprises able to join the issues of production of curative
and preventive grain products? Are there enough scientif-
ic developments of domestic scientists on these issues?
And the answer is only yes! The technological schemes
of grade grinding of 159 domestic mills provide for the
use of wet-heat treatment methods [12]. And actually, the
technological scheme itself provides for the separation
from the grain of its anatomical components indicated in

Table 8 — Prevention of some diseases with food products [3, 8 — 11]

CLEAN PRODUCTS: TECHNOLOGY AND QUALITY

Table 3. In addition, the use of various technological ]

equipment of the grinding department of the mill [12]
allows applying different types of deformation of the
anatomical components of the grain, such as compres-
sion, shear, abrasion or their combination. The specified
complex technological methods of processing grain and
anatomical components of grains of a mill plant of
graded mills in combination with the regimes recom-
mended by scientists of ONAFT and NUFT [6, 12, 14]
allow us to confidently assert the possibility of producing
grain products with preventive and curative properties at
domestic flour milling enterprises. If the actual utilization
of the total production capacity of domestic graded flour
mills from the production of 7,327 thousand tons of
graded flour per year is less than 50%, increasing their
workload will not only be possible, but also expedient.
The situation is similar with the technological potential
of domestic grain mills and feed mills.

In conclusion, we would like to cite the recom-
mendations of the German Nutrition Society for a ration-
al diet. This society substantiated and proved to the gen-
eral public 10 rules of a complete diet. We will list some
of them.

First of all, food must be balanced in terms of
nutrients and energy capacity. Under these circums-
tances, it should be borne in mind that the dominant
group of food products in terms of energy, ballast sub-
stances, proteins and B

= = vitamins are cereal prod-
Diseases Food Content of active (ballast) substances ucts and potatoes. Fats
Atherosclerosis Oat flakes, rye bread 9,5% (14,1%) and oils are a source of
Overweight Bran products (49,5 %) essential fatty acids, ener-
Gallstone Bread (buns) with bran 7% (3,5 %) gy and fat-soluble vita-
- 5 mins. Meat, fish and eggs
Hemorrhoids Apple, leaf salad 2,3 (1,6 %) are a source of proteins,
Colon polyps Butter cookies (pasta) 1,5% (1,5 %) calcium and vitamins.
Irritation of the colon | Steamed rice (0,6 %) Minerals and ballast sub-
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stances, vitamins, carbohydrates and to some extent pro-
teins are contained in vegetables and legumes. And fruits
have the highest content of vitamins, carbohydrates, bal-
last and mineral substances. Taking into account these
features of the nutritional properties of various products,
the diet should be as diverse as possible.

It is possible to reduce the content of fats in the
blood, excess weight and the burden on the organs of
digestion and vital activity by reducing dietary fats in the
diet to 80 g per day. Including 40 g of cooking fats for
self-use in their native form in the form of various sand-
wiches and 30-40 g hidden in sausages, pastries, mass,
etc.

Since blood pressure is directly related to the
consumption of salt, it is necessary to reduce its content
in the diet as much as possible, limiting the daily norm to
5-7 g. You can compensate for the salt with a greater
consumption of spices and greens.

Minimize consumption of sweets and sugary
drinks to reduce blood sugar levels, risk of excess
weight, tooth decay and nutrient deficiencies. And to
compensate for the body's deficiency in nutrients, ballast
and mineral substances, the proportion of whole grain
products should be increased. The same applies to the
consumption of fruits and vegetables as close as possible
to their natural state.

In a complete diet, the amount and frequency of
consumption of animal products should be limited. The
Society recommends eating small portions of meat and
sausages no more than twice a week. No more than three
eggs per week. Compensate with dairy products, grain
protein, legumes and potatoes.

Drink at least 1.5-2 liters of non-alcoholic lig-
uids every day.

The penultimate rule applies to portioned meals,
reducing daily portions by increasing them up to 5 times
a day.

The last rule of the Society concerns the me-
thods of cooking with the help of economic culinary

processing of products in order to preserve as much of
the nutrients as possible. Using stewing over low heat
with minimal water content, steaming, etc.

In the industrialized countries of Western Eu-
rope, for a long time, especially in the last decade, they
have been consistently justifying the reformation of the
concepts of habitual nutrition, balanced ecologically safe
and healthy nutrition. In the well-founded concept of
healthy nutrition, the dominant share of 75% falls pre-
cisely on cereals, potatoes, vegetables, fruits and dairy
products. And in the list of meat products, it is advisable
to increase the share of less energy-consuming and eco-
logically safer poultry farms. In the same Germany we
mentioned above, it is not so far in the future, as by 2030
it is expected to increase the share of grain products with
vegetables, fruits and dairy products in the human diet to
75%.

Conclusions:

1. According to its energy potential, plant prod-
ucts can fully provide the estimated need of mankind in
food products, but more than half of them suffer from
malnutrition.

2. Compared to vegetable products, animal
products are several times more expensive and more eco-
logically dangerous.

3. By combining the native potential of plant
food products and the anatomical components of their
grains, it is possible to increase the nutritional value of
mixtures, their social significance, and give them thera-
peutic and preventive properties.

4. The use of modern technological methods of
in-depth processing and packaging of specified mixtures
of grain components and livestock products can reduce
energy and environmental risks to the environment.

5. The potential of domestic flour mills, groats
and compound feed enterprises allows to produce grain
products with given therapeutic and preventive proper-
ties.
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IMPOAYKTHU NIEPEPOBKU 3EPHA B
PAIIOHAJIBHOMY XAPYYBAHHI JIIOJIUHHU

Anomauin

VY 3B’S13Ky 3 THM, IIO IPOAYKTH POCIMHHOTO ITOXO/KEHHS IIHPOKO BUKOPUCTOBYETHCS BCiMa KOHTHHICHTAMH
HaceJeHHs 1 € 000B’3KOBHMH B pPalliOHAILHOMY XapuyyBaHHI 3aBJSIKM 3HAYHOT'O BMICTY BiTaMiHiB, MIHEpPaJIbHUX PEYO-
BUH, CKJIaJIHUX BYTJIEBO/IB, CIIEIU(IYHNX PEYOBHH, TeMa iX 3aCTOCYBaHHS B palliOHAILHOMY Xap4yBaHHI TOTpeOyIo 11e
OLIbII peTeNbHOro BUBYEHHs. Takok BOHA NOTpeOye yBaru y 3B’s3Ky 3 THUM, IO JIIKapsiM BaXKJIMBO 3HATH OCOOJIMBOCTI
CKJIaJy 1 BIacTUBOCTeH XJ1i0a, X7i000ymouyHuX, Kpyn’ sHUX BUPOOiB, 0000BUX Ta IHIIMX MPOIYKTIB IEpepOOKH 3epHa, iX
3arajibHU# Ta crienuiYHMi BIUIMB HA OPraHi3M, JOIIbHE O€IHAHHSI MOXKIMBOCTI HaJaHHS iM MIEBHUX BJIACTUBOCTEH 3
JIOIIOMOTOF0 NIPUHOMIB JIETHYHOI KyIIiHAPIi 1yisi epEeKTUBHOrO BUKOPUCTAHHS iX B PALliOHATIBHOMY, JIKYBAIbHOMY, - [ |
KYBaJIbHO-TIPOQUTAKTUIHOMY Xap4yBaHHI. ¥ CTaTTi PO3KPUTI MOHATTS, 3MICT i BUMOTH JI0 PalliOHATIEHOTO XapIyBaHHS
JIIOZIMHYU 3 BPaxyBaHHSAM OCOONMBOCTEH MOTped PI3HUX TPyN CHOXKBadiB. BigMmiueHO akTyalbHICTH TapMoOHi3amii
CTPYKTYPHU XapyyBaHHs 3a CHEPreTHYHOIO Ta SIKICHOK CKJIAJOBOIO 31 3MiHAMH €KOJIOTIYHOIrO CTaHy JOBKILIS Ta
3arOCTPEHHSIM MOPaJIbHO-€THYHOI YYTJIMBOCTI CYCIIUILCTBA /10 TBAPUHHUIBKHX JDKEPENT XapuyBaHHs. 3aroCTpEeHO yBary
Ha 3pOCTaro4iil mpobiemMi eKoJOTiYHOT CKIIaJ0BOI MPOMHCIOBOI 1HAYCTpPil MPOAYKIIi TBAPMHHUILKAX KOMILIEKCIB Ta
MOLIYKY KOMIIpOMicYy B 30UIbIIEHI BHPOOHMITBA MPOAYKTIB POCIMHHOIO IOXOKEHHS, PO3IIMPEHI aCOPTUMEHTY
MIPOAYKTIB TepepoOKn 3epHa, BUOIPKOBOTO BHUKOPHCTAHHS X aHATOMIYHHMX CKJIAOBHUX Ta 3aCTOCYBaHHI TEXHOIOTiH
pi3HOI rMOuHKM X 00poOku. KpiM ekosioriyHoi CKJI1af0BOi mepeBar MpOAYKTIB POCIMHHMITBA HaJ TBAPHMHHHIIBKOO,
HaBEJCHO TaKOX €KOHOMIYHY Ta AKICHY NOLUIBHICTH IbOT0. 30KpeMa BigMiueHO, IO BHUOIPKOBHM BHKOPHUCTAaHHIM
PI3HHMX aHATOMIYHUX CKJIAJIOBUX 3€PHIBKM MOYKHA 3MIHIOBATH €HEPTETHYHY I[IHHICTh MPOMYKTIB Xap4yyBanHs B 1,5 — 2,0
pasu, KUTbKaKpaTHO — BMICT B HHMX BiTaMiHiB, MIKPOEJIEMEHTIB Ta 010JI0TIYHO-aKTUBHHUX CKJIAJOBHX, K CH3UMH UH
¢epmenTH. [[o 1bOro XK, 3aCTOCYBaHHSIM TEXHOJIOTiH MOrIKOIeHol nepepoOKu, MOXKHA CYTTEBO YIPABISTH ITOKUBHOIO
LIHHICTIO 3€PHOMNPOIYKTIB, a caMe KiTbKaKPaTHUM 30UIBIICHHSM BMICTy NEKCTPHHIB UM KPOXMAIBHUX 3€peH, II0
KJIEHCTepU3YIOThCSl. MOXKIIMBICT KOMOIHOBAHOTO BUKOPUCTAHHS Pi3HUX 3€PHOBHX KyJbTYp Y HOEIHAHHI 13 33laHUMU
TEXHOJIOTIIMH 1X TOTJIMOJICHOI 0OPOOKH TO3BOJSAE HAAABATH MPOAYKTaM MPOMITaKTHYHO-JIIKYBAIFHUX BIACTUBOCTCH.
BigmiyeHO MO3UTHBHY TEHJCHIIIO iHTeHcHGiKalii BITYM3HSHOT 3epHOBOI IHAYCTpii Ta 3pocTaHHs ii HAyKOBOTO
noreHniary. Came ToMy, Taki pOCIMHHI JDKEPEa XapuyBaHHs JIIOAWHM, K 3€pPHOBI IPOAYKTH, Y MOEAHAHHI 3 PI3HUMHA
TEXHOJIOTIAIMH 1X OOpOOJEHHS, MOLIIBHO BHKOPUCTOBYBATH JUI TOKPUTTSA Je(ilUTy JOKepesn MpPOIYyKTIiB
TBapUHHUIBKOTO TTOXOJPKCHHS, IOCTAa0JICHHS HETaTUBHOTO BIUIMBY MiSJIBHOCTI TBapUHHMIBKHX TOCIOJApCTB Ha
€KOCUCTEMY TUIAaHEeTH, JU(EPEHI[IIOBAHOTO BUKOPUCTAHHS B Xap4yyBaHHI CIOXHBadiB 3 BPaxXyBaHHSIM OCOOIMBOCTEH
aKTHBHOCTI 1X JKUTTEMISTIBHOCTI YW BIKOBOTO CTaHy, a TaKOX ITOKPAIIUTH JOCTYITHICTb 1O HPOIYKTIB XapyyBaHHS
COLIIJIHO BPa3JIMBHM BEPCTBAaM HAaCCNICHHS.

Kuro4oBi cJ10Bi: 3epHONPOAYKTH, OKUBHA HiHHICTH, AKICTH, €HEPTisl, €KO0JIOTis, XapuyBaHHA, TEXHOJIOTII.
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THE USE OF MILK THISTLE SEED FLOUR
IN THE COMPOSITION OF YEAST DOUGH FOR
CHEESE PASTRY

Abstract

One of the progressive directions in the development of the production of food products and culinary products is the creation
of new flour products and giving them a functional focus by using natural ingredients. The biologically active complex of milk thistle
flour contains vitamins, minerals and trace elements, prevents the accumulation of harmful substances in the human body and has a
hepatoprotective effect. The article presents the results of research on the use of milk thistle seed flour in the technology of flour
products from yeast dough - cheese pastry. The expediency of using milk thistle seed flour in the production of butter products, which
was added to the mass of high-grade wheat flour in the amount of 3.0 to 5.0%, was established experimentally. A rational amount of
thistle flour in the composition of the yeast dough was established, which is 5.0% by weight of wheat flour. The effect of thistle seed
flour on the amount and quality of gluten in the dough was investigated, the effect of new raw materials on the properties of the
dough and quality indicators of the finished product was established.

The addition of milk thistle seed flour to the composition of yeast dough for cheesecake has a positive effect on the nutritional
value of the finished product, the amount of biologically active substances useful and necessary for the human body has increased:
mineral elements, vitamins (vitamins E and group B), unsaturated fatty acids, as well as food fibers The feasibility of using milk
thistle seed flour in the production technology of flour products from yeast dough to expand the range of flour products of increased
biological value has been proven. The developed flour product using milk thistle flour can be introduced into restaurants as a
functional product with increased nutritional value.

Keywords: milk thistle seed flour, butter products, nutritional value, semi-finished product, organoleptic evaluation,
vitamins, antioxidants.

Introduction and others. Together with food, substances that have
Modern ecological conditions in our country and toxic and carcinogenic properties enter the human body.
in the whole world are characterized by a wide spread of In this connection, there is an urgent need for additional
various diseases associated with insufficient content of sources of useful substances in the diet of the country's
important macroelements and microelements in the population.
human body, with diseases of the gastrointestinal tract Yeast dough products are one of the most popular
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among the population and make up almost 45.0% of the
assortment of flour products.For residents of Ukraine,
bakery products, as well as products made from yeast
dough, are products of daily use, which are a source of
energy and nutrients for the human body. But the main
disadvantage of these products is that their excessive
consumption disrupts the balance of food rations in terms
of nutritional and energy value. This is explained by the
high content of fats and carbohydrates (starch,
oligosaccharides), low content of minerals, vitamins and
dietary fibers. Therefore, one of the progressive
directions in the production of food products is the
creation of new flour products and giving them a
functional focus by using natural ingredients.

One of the promising ways to solve this problem
is the enrichment of flour products from yeast dough
with additives of plant origin, obtained from agricultural
crops and not previously used in the technology of
products from yeast dough [1,2].

Processing of semolina and production of flour
from it is one of the directions of development of the
industry that produces vegetable oils. It is the meal that
contains the remaining portion of oil and other nutrients
and biologically active substances. The use of flour from
oilseed meal in the production of flour products from
yeast dough allows to enrich the chemical composition of
products with protein and lipids, to create functional
products.

Adding substances that have a hepatoprotective
effect to the recipe of flour products from yeast dough is
also gaining relevance. Hepatoprotectors - agents that
increase the resistance of liver cells to the action of
damaging factors, activate its detoxification functions
and increase the activity of metabolic processes, improve
the functional state of the liver.

Milk thistle seed flour, based on its functional
properties, biological value and chemical composition,
belongs to products that prevent the accumulation of
harmful substances in the human body and have Milk
thistle - Silybum marianum (L.) Gaertn - a strong
hepatoprotector. Since ancient times, it has been used as
a medicinal plant for the treatment of liver diseases. Milk
thistle contains the flavolignan silymarin, which has a
hepatoprotective effect. The most valuable component of
this plant is the seed, which includes flavolignans, the
main ones of which are silybin (silymarin), silydianin,
silychristin, in addition, the seed contains 32.0% fatty oil,
a small amount of essential oil (0.08%), resins, mucilage,
and also biogenic amines (thiamine, histamine) and about
five flavonoids (taxifolin, quercetin, dehydrokaempferol,
etc.), glucose, fructose, rhamnose, xylose, arabinose,
galacturonic acid, amino acids, hydroxycinnamic acids,
vitamins K, A, E, saponins, tannins, as well as
macroelements K (9.2 pg/g), Ca (16.6 pg/g), Fe (0. 08
ng/g) and trace elements Al, Mg, Mn (0.1 pg/g), Cu (1.16
ug/g), Zn (0.71 pg/g), Cr (0.15 pg/g), Se (22.9 ng/g) , V
(0.01 pg/g), Sr, Pb. The leaves of milk thistle contain
flavonoids [3].

The high content of polyunsaturated fatty acids,
dietary fibers, a wide range of minerals, vitamins E and
group B, flavonoids in the composition of milk thistle
seeds determines the prospects of its use in the
production of yeast dough products.
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Taking into account the wide range of functional
properties of the studied raw materials and the wide
interest in their use in the production of food products,
the use of thistle seed flour in the production of buttery
flour products is an actual direction of using raw
materials of local importance to increase the nutritional
value of buttery products that have wide popularity and
mass consumption.

Literatury review

In the production technology of flour products, in
order to reduce the calorie content and increase the
biological value, wheat flour is replaced in recipes with
chickpea, flax, triticale, sorghum, rice, barley, corn and
others. Meals from non-traditional types of raw materials
containing dietary fiber are added to the recipe of flour
products. Gluten-free therapeutic and preventive products
with functional properties are being developed for people
with celiac disease.

Analyzing literary sources, we came to the
conclusion that there are a number of separate
technologies of food products with the use of milk thistle
processing products and other plant raw materials.

A. V. Antonenko developed the technology of
confectionery products from shortbread using a
composition of soybean, sunflower, and thistle meal to
obtain functional products with increased biological
value [4].

N.V. Novgorodska, A.M. Solomon, I.M. Bernyk
developed a recipe for chopped meat semi-finished
products. From the conducted experiments, it was
established that from a technological point of view, it is
most optimal to add thistle meal to the meat system in the
amount of 5.0% of the beef mass at the stage of making
minced meat. At the same time, the functional and
technological properties of the meat system improve, and
the organoleptic indicators do not deteriorate [5].

L.A. Mykhonik, A.M. Hryshchenko developed
the technology of bread from wheat whole grain flour
using meal from thistle seeds. The effect of meal on the
amount and quality of gluten in the dough was
investigated. The indicators of the technological process
and quality of bread made from wheat whole-grain flour
with different dosages of thistle seed meal are given.
Taking into account the valuable chemical composition,
the high content of antioxidants, the use of this raw
material made it possible to expand the assortment of
bread products for health and preventive purposes [6].

N.P. Buyalska, O.L. Gumenyuk, N.M. Denisova,
and V.M. Chelyabiev proved in their work that the use of
thistle processing products in the production of bakery
products in order to increase the quality, nutritional value
and give them health-promoting properties is expedient,
scientifically based and experimentally confirmed. It was
found that the most optimal is the use of 2.0% milk
thistle meal and 6.0% milk thistle oil as an additive to the
mass of flour. The use of meal accelerates the
fermentation process and improves the lifting power of
yeast, which has a positive effect on the physical and
chemical indicators of the quality of finished products.
Bread with the addition of milk thistle processing
products has better organoleptic and physicochemical
properties compared to the control sample [7].

http://grain-feed.ontu.edu.ua
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Yana Bachynska investigated the impact of using
non-traditional plant raw materials in the production of
flour confectionery products with increased biological
value. The paper presents the results of the commodity
evaluation of the developed products and compares them
with the main samples presented in the retail network of
Kharkiv. The expediency of using a mixture of dietary
fibers and meal from pumpkin seeds as natural plant
additives in the production technology of flour
confectionery products has been proven [8].

By Veronika Bortikova, Lucas Kolaris and others.
[9] established the expediency of using thistle seed flour
in the production of cookies. In the course of
experiments, the effect of replacing wheat flour on the
technological properties of the dough, the change in the
water absorption capacity of the flour and the stability of
the dough was studied.

Scientists Shahat Mohamed S., Hussein Ahmed
S., Hady Essam A. developed the technology of baladi
bread using defatted thistle seeds for the treatment and
prevention of liver diseases [10]. The therapeutic effect
of this product with the addition of thistle seeds was
proven during an experiment conducted on rats.

We believe that such a problem as an unfavorable
environmental situation, the introduction of substances
from the environment that have a toxic and carcinogenic
effect, requires the introduction of new functional
products into production, in particular flour products
from yeast dough, which have a hepatoprotective effect
and increased nutritional value. Therefore, the use of
non-traditional plant raw materials, namely milk thistle
seed flour as part of a yeast semi-finished product for the
production of cheesecakeis interesting and relevant.

The purpose and tasks of the research

The purpose of the study is to expand the range of
buttery flour products by using milk thistle seed flour to
increase the nutritional value of the products and provide
them with a functional purpose.

To solve the goal, it is necessary to establish the
dosage of thistle seed flour for the preparation of the
product and to study the peculiarities of its use, to
determine its influence on the technological process, to
investigate the change in the organoleptic and
physicochemical quality indicators of the semi-finished
product and the finished product, to determine the
nutritional value and mineral composition of the
developed product.

Research materials and methods

The research materials were: the raw material
included in the recipe for biscuits with jam, thistle seed
flour, produced by the company "BioRaztorpsha", semi-
finished dough and finished product.

During the work, standard, generally accepted
research methods were used.

Selection and preparation of samples was carried
out according to the current standards for bread and
bakery products - DSTU 7044:2009. The mass fraction
of moisture was determined using Chizhova's device,
porosity was determined organoleptically, dimensional
stability of the products was determined as the ratio of
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the height of the product to its diameter. Determination
of crude gluten content was carried out in accordance
with DSTU ISO 21415-1:2009 Wheat and wheat flour
gluten content. Determination of crude gluten manually
[8]. The moisture absorption capacity of the flour was
determined by the centrifugation method according to the
standard method, the acidity of the dough was
determined by the titrometric method, the mineral
composition and nutritional value of the new products
were determined by the calculation method. Tasting
analysis of finished products was carried out by scoring
samples.

Research results and their discussion

The dough for cheese pastry was prepared using a
steam method, and pastry with jam No. 1098 according
to the collection of recipes using high-grade wheat flour
were used as a control sample.

Spotted milk thistle flour was added to test
samples in the amount of 3.0 when kneading the dough;
5.0; 7.0% to the mass of wheat flour in the dough,
samples No. 1, No. 2 and No. 3 were formed,
respectively. The fermentation temperature of the dough
was +29...32°C. The control sample was dough without
the addition of thistle seed flour.

The content of milk thistle seed flour in the
composition of the yeast semi-finished product for the
production of cakes with jam was substantiated by an
experimental method. The effect of thistle seed flour on
the organoleptic parameters of the puff pastry and the
physicochemical properties of the dough was determined.

The obtained data showed that the content of
gluten in experimental samples No. 1, No. 2, and No. 3
decreased in comparison with the control sample,
respectively, by 1.7%, 2.7%, and 3.3%, but it is within
the normative values (for high-grade flour - not less than
24.0%). The decrease in gluten content is most likely due
to the introduction of flour from milk thistle seeds, the
proteins of which are not capable of its formation. The
quality of gluten in the samples with flour from milk
thistle seeds in test samples No. 1, No. 2 and No. 3 also
changed, the extensibility decreased slightly, the
elasticity of the gluten is good, the color is light with a
cream shade. The obtained results correspond to the data
of the authors' study [6], who established that the
addition of thistle meal affects the quantity and quality of
gluten, namely, with an increase in the dosage of the
studied raw material, the amount of raw and dry gluten
decreases, and its quality changes. The results of
assessing the amount and quality of gluten in the dough
with the addition of different amounts of thistle seed
flour in comparison with the control sample are presented
in Table 1.

To determine the influence of flour from thistle
seeds on the quality of the dough and the finished
product, the baking of cheese pastry was carried out.
Preparations from fermented yeast dough were subjected
to development and curing at an air temperature of
32..35°C and a relative humidity of 75...83%. The
duration of baking was 18-22:60 s at a temperature of
+210...220°C. The baking properties of the recipe
mixtures were evaluated by the quality of the finished
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Table 1 — Evaluation of the quality of samples with the addition of different amounts of thistle seed flour

bakery products obtained by trial baking.

In the process of research, it was established that the acidity of the dough in the samples with the addition of
milk thistle seed flour after fermentation was higher than in the control sample, this indicates an increase in the intensity
of fermentation and contributes to a slight reduction in the duration of the fermentation of the dough. The acidity of the
dough in samples with the addition of different amounts of thistle flour is presented in Table 2.

The organoleptic evaluation of the quality of the samples of cheesecakes with the addition of different amounts
of thistle seed flour was carried out by means of a point evaluation of the studied samples. The results of the tasting
analysis are presented in Table 3.

As a result of the organoleptic evaluation, it was established that according to the main indicators, test samples
No. 1 and No. 2 with the introduction of 3.0% and 5.0% flour of milk thistle seeds, respectively, had no significant
differences. Vatrushki from the above-mentioned samples had an attractive appearance, pleasant taste and aroma.
Sample No. 3 with the introduction of 7.0% milk thistle seed flour differed from the control product by a darker color of 1]
the surface of the product and the presence of an extraneous bitter aftertaste.

Thus, when using milk thistle seeds to the mass of wheat flour of the highest grade, it should be considered
rational to add thistle flour in the amount of 3.0 to 5.0% of the mass of wheat flour. At the same time, the cheesecakehas
an attractive appearance, a correct shape, a smooth surface, a pleasant taste and aroma, a uniform, thin-walled structure
of porosity, and a well-formed pulp. The color of the pulp of the finished product is light with a slight grayish tint.

The results of the assessment of the physical and chemical parameters of the finished products are presented in

Name of indicators Variants of the ratio of wheat flour and milk thistle seed flour E
Control sample (100:0) || Sample 1 (97:3) | Sample 2 (95:5) | Sample 3 (93:7) z

Water absorption capacity, % 57.0 59.0 61.0 65.0 8,
Gluten content, % 30.0 29.5 29.2 29.0 %
Elasticity good good good good <
Extensibility, see 19.0 18.0 17.0 16.5 6
O

—

Table 2 -Aciditydough with the addition of thistle flour %

Name of indicators Variants of the ratio of wheat flour and milk thistle seed flour 5

Control sample (100:0) | Sample 1 (97:3) | Sample 2 (95:5) || Sample 3 (93:7) ||| M

Initial acidity of the dough, degrees 2.0 2.0 2.0 2.0 e
Final acidity of the dough, degrees 3.2 35 3.7 3.9 5
a

o

x

o

pd

<

w

-

O

Table 4.
Table 4 — Physico-chemical indicators of the quality of finished products According to the
Adding flour from thistle seeds to the composition of | results of the conducted
Characteristi cottage cheese research, we can see that
aracteristic ;
Control Sample 1 | Sample2 | Sample3 | When adding 3.0% flour of
0% 3.0% 5.0% 7.0% milk thistle seeds to the
Mass fraction of moisture, % 38.5 38.6 38.8 39.0 mass of ~ wheat flour
- (sample No. 1), no changes
Form retention, N/A 0.3 0.3 0.3 0.3 occurred. The porosity of

the cheese pastry was at the
Table 3 — Results of the tasting analysis of organoleptic parameters of new products level of the control sample,

Evaluation of the indicator for the content of new raw materials in|| the moisture content was

Characteristic the composition of culinary products, % within the limits set by the
Control || Sample 13.0% | Sample 25.0% || Sample 37.0% standdartd " (for . but'gter

products, the mass fraction

Appearance > > 4 4 of moisture is 37.0 -
Color S > > 4 45.0%), the dimensional
Scent 5 5 5 5 stability of the sample was
Taste 5 5 5 3 at the control level. When
Overall assessment 25 25 23 20 seed flour to the mass of

wheat flour (sample No. 2),
the moisture content increases by 0.8%, and the dimensional stability of the sample is at the control level. When adding
7.0% milk thistle seed flour to the mass of wheat flour (sample No. 3), the moisture content increases by 1.2%, the
dimensional stability remains at the control level.

Therefore, the analysis of the obtained data shows that the replacement of a part of wheat flour in the
composition of butter products with thistle seed flour affects the quality of the semi-finished dough and the finished
product, changes the organoleptic indicators of the product and requires the adjustment of the technological process to
obtain a new high-quality product.
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Table 5 - Comparative characteristics of the
nutritional value of cheese pastry

Table 7 - Comparative characteristics of the

The name of the Content, g/100 g of product mineral composition of cheese pastry
nutrient cheesecakes || cheesecakes with The name of the Content in 100 g of product
with jam the addition of nutrient cheesecakes | cheesecakes with
N. 1098 thistle flour with jam the addition of
Squirrels 4.7 5.1 N. 1098 thistle flour
Fats 115 12.02 Macroelements
Carbohydrates 37.6 37.8 Kaliy, K 97.98 mg 97.98 mg
Food fibers 1.1 1.37 Calcium, Ca 54.73 mg 59.3 mg
Organic acids 23.8 23.8 Silicon, Si 1.083 mg 1.083 mg
Flavonoids, % - 0.04 Magnesium, Mg | 8.88 mg 10.2mg
Calorie content, kcal 262.5 265.5 Sodium, Na 15.23 mg 15.23 mg
Table 6 - Comparative characteristics of the Syra, S 24.69 mg 24.69 mg
vitamin composition Phosphorus, P 63.4 mg 64.4 mg
The name of the Content in 100 g of product Chlorine, CI 371.7mg 371.7mg
nutrient cheesecakes| cheesecakes with Microelements
with jam the _addition of Bohr, B 9.9 mcg 9.9 mcg
N.1098 thistle flour Vanadiy, V 24.12mcg || 24.12 mcg
A, RE 2.9 mcg 2.9 mcg Iron, Fe 0.95 mg 1.2 mg
B1, thiamine 0.73 mg 0.73mg lodine, | 2.17 mcg 2.17 mcg
B2, riboflavin 087mg | 0.9mg Cobalt, Co 0.65 mcg 0.65 mcg
B4, choline 18.05 mg 18.05 mg Manganese, Mn 0.41mg 0.41mg
B5, pantothenic acid 0.36 mg 0.36 mg Copper, Cu 49.03 mcg 49.03 mcg
B6, pyridoxine 0.08mg | 0.08 mg Molybdenum, Mo [ 5.271 meg || 5.271 meg
B9, folates 40.47 mcg || 40.47 mcg Selenium, Se 1.95 mcg 1.949 mcg
B12, cobalamin 0.07 mcg 0.07 mcg Fluoride, F 9.24 mcg 9.24 mcg
C, ascorbic 0.24 mg 0.24 mg Chrome, Cr 0.94 mcg 0.94 mcg
D, calciferol 0.01 mcg 0.01 mcg Zinc, Zn 0.33mg 0.33mg
E, alpha tocopherol, TE || 5.13 mg 6.1 mg
H, biotin 2.82mcg || 2.82 mcg studied raw materials, the content of calcium, magnesium
RR, NE 1.84 mg 1.84 mg and iron increases, and the developed product contains
B-carotene - 0.03mg flavonoids and flavolignans.

Taking into account the high biological value of
the researched raw material and its functional value, the
next stage of the work was the determination of the
nutritional value, vitamin and mineral composition of
cheese pastry with the addition of thistle flour in a ratio
of 95:5 (wheat: milk thistle) in comparison with the
analogue. Comparative characteristics are given in tables
5,6,7.

The analysis of the obtained data from the
calculation of the main food nutrients and biologically
active substances shows that the replacement of wheat
flour with thistle seed flour in the amount of 5.0%
contributes to a slight increase in the content of proteins
(by 8.5%), fats (by 4.5%) and a significant increase in the
content of dietary fibers (by 24.5%), the calorie content
of the product does not change. In addition, the amount
of antioxidant vitamins (tocopherol and [-carotene)
increases in the cheese pastry with the addition of the

Conclusions

Thus, research shows thataccording to a complex
of organoleptic and physicochemical indicators dough
and finished producta recipe for cheese pastry using milk
thistle flour was developed, the effect of the addition of
new raw materials on the quantity and quality of gluten,
acidity of the dough, quality and nutritional value of the
finished products was determined. It was established that,
from a technological point of view, it is most rational to
add thistle seed flour to the yeast dough in the amount of
5.0%, replacing wheat flour. At the same time, the
organoleptic indicators of the quality of the finished
product remain at the control level, the functional and
technological properties of the dough change (the acidity
of the fermented dough increases), the nutritional and
biological value of the product increases. The developed
flour product from yeast dough using milk thistle seed
flour can be implemented in restaurants as a functional
product with increased nutritional and biological value.
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BUKOPUCTAHHA BOPOIIHA HACIHHA PO3TOPOIIII IVIAMUCTOI
Y CRUIAAI API/K/IZKOBOI'O TICTA JISA BATPYIHIOK

Anomauin

Oonum i3 NPOSPECUBHUX HANPAMKIE PO3GUMKY BUPOOHUYMEA XAPY080i NPOOYKYIl ma KYMHAPHUX 8upodis €
CMBOPEHHsL HOBUX OOPOUHANHUX 8UPODI6 | HAOAHHA iIM DYHKYIOHATLHOL CHPAMOBAHOCMIE WISAXOM 3ACMOCYBAHHS HAMY-
panvhux iHepedienmis. Bionociuno akmusHUil KOMNLEKC ODOPOWHA PO3MOPONULE NAAMUCIOL MICTMUMb 8iMAMIHU, MiHe-
PanbHi pevosuHy i MIKpoeieMenmu, 3anodicac HAKONUYEHHIO WKIOIUBUX PEYOBUH 8 OP2aHiZMi TOOUHU ma 60100ic 2e-
namonpomexmopHum egpexmom. ¥ cmammi HagoOAmMvcs pe3yniomamu 00CAi0NHCeHb GUKOPUCMAHHA OOPOUWIHA HACIHHA
PO3MOPONULE NAAMUCIOT Y MEXHON02ii DOPOWHAHUX UPODI6 i3 OpidHcOXHC08020 Micma - 6aMpyUoK. JoCIiOHUM uLIAXOM
B8CMAHOBIEHO OOYLIbHICIb BUKOPUCTNAHHI DOPOUIHA HACIHHA PO3MOPONLT NAAMUCIOL Y 8UPOOHUYMET 3000HUX 8UPODI8,
AKe HOCUNU 00 MACU NUEHUYHO20 DOPOWHA U020 copmy y Kirbkocmi 6i0 3.0 do 5.0%. Bemanosneno payionanvhy
KIIbKICMb 60pOowHa po3smoponui y ckaadi 0piscodircosozo micma, axa ckraoae 5.0% 0o macu nueHudHo20 60pouHa.

Jlocniooceno sniue 60poULHa HACIHH PO3MOPONULL HA KibKICMb Ma SKICMb KAeUKOSUHU 6 MICMI, 6CIIAHOBLEHO
6NIUE HOBOI CUPOBUHU HA BIACMUBOCHI MICMA MA NOKAZHUKU SKOCMI 20M06020 8UpODY.

Jooasanns 0o cknady Opigicoicoeozo micma Oasi 6AMPYUOK 6OPOWHA HACTHHA PO3MOPORWLT NASAMUCMOL NO3U-
MUBHO BNIUHYIO HA XAPYOBY YIHHICNb 20MO08020 GUPOOY, NIOSUWULACS KITbKICHb KOPUCHUX [ HEOOXIOHUX JH0OCbKOMY
opeaHizmy 6i0N02IYHO-AKMUSHUX PEHOGUH. MIHEPAIbHUX eleMenmis, simaminie (simaminie E ma epynu B),nenacuuenux
JHCUPHUX KUCTIOM, A MAKOIC XAPYOBUX BOJOKOH. J{o6edeHa 0oyinbHiCmb GUKOPUCMANHS OOPOWHA HACIHHSL POZMOPONULE
NAAMUCMOL 8 MEXHOI02I] 8UPOOHUYMBA DOPOUIHAHUX 8UPOOIE I3 OPIHCOIHCOB8020 MICMA O POSUIUPEHHS ACOPMUMENNY
OOPOUHAHUX UP0DI6 NIOGULEHOT 0i0N02IYHOT YIHHOCI.

Pospobnenuii b6opownanuii 8upi6 3 8UKOPUCTIAHHAM OOPOWIHA PO3MOPONILL MOdice OYymuU 8NPOBAO’CEHUN ) 3d-
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DEVEEOPMENT OF THE SCHEME OF THE RIEGING
AND ASSEMBLY INSTALLATION

Abstrakt

In the conditions of reconstruction or technical re-equipment of grain storage and processing enterprises, there are cases
of absence or impossibility of using the necessary universal lifting and transport means, in particular, construction tower or self-
propelled jib cranes at the installation sites. In such situations, they resort to the construction of specialized rigging and installation
installations, which are based on the use of rigging and installation mechanisms, rigging devices and rigging equipment. The given
sequence of actions, definitions and calculations at the same time practically excludes the adoption of unfounded and erroneous
decisions. Most often, such installations are located near the facade walls of buildings, equipped with installation slots and loading
and receiving platforms, hoists and cargo winches. Choose the design, location and means of fastening the mounting beam or boom.
The load capacity of the winch, from among those in the distribution, is specified and accepted. Determine the required multiplicity
of the hoist, its efficiency, the amount of tensile and breaking forces in the load rope. Choose the type and diameter of the rope, as
well as its length. Determine the rope capacity of the cargo winch drum and specify its technical characteristics. Choose the location
and method of securing the winch. If necessary, calculate the mass of the ballast counterweight. Choose the location and method of
attachment of the diverter block, determine the amount of force exerted by this block on the building structure or anchor. Choose the
type of anchor and, if necessary, calculate its stability. If it is necessary to pull the load from the front wall of the building or struc-
ture, calculate the pulling force and choose the necessary winch or hoist for this. The effort to pull the cargo from the receiving plat-
form into the premises and the technical means required for this are determined.

Keywords: installation; rigging; arrow; polyspast; load rope; winch.

Introduction structural elements of buildings and structures, and the

In the conditions of reconstruction or technical length is taken into account during the development of
re-equipment of enterprises of the industry, there are cas- load slinging schemes and the selection of the necessary
es of absence at the installation sites of universal lifting load-holding devices (slings, grabs or traverses ).
vehicles, in particular, construction tower cranes with a 3. Depending on this, as well as taking into ac-
load capacity of 1.5 ... 50 t and a hook lifting height of up count the features of the location and design of the
to 45 m. neighboring buildings and structures closest to the instal-

The limited size of the installation site at such lation object, choose the design, location and means of
facilities sometimes also makes it impossible to use self- fixing the mounting beam or mounting boom (Fig. 2).
propelled jib cranes - automobile, crawler or pneumatic If necessary, perform a calculated check of the
wheel cranes [1]. strength of the selected elements under the expected op-

In similar situations, they resort to the construc- erating conditions.
tion of specialized rigging and installation installations, The strength condition of a two-support beam

which are based on the use of rigging and installation (Fig. 2, a) or a fixed cantilever beam (Fig. 2, b) is written
mechanisms, rigging devices and rigging equipment as follows

[2,3]. o; <[os], 1)

Research results and their discussion . L .
A generalized diagram of such an installation is where_c3 and [ o5 ] are valid a}nd permissible bending
shown in Fig. 1. The sequence of scheme development stress in the beam or beam mater_lal, Pa. .
In turn, the actual bending stress is equal to

should be as follows.

1. Determine the maximum height Hysx, M to 5= M, Pa @)
which, according to the project or technical task, lifting '
of equipment and metal structures is provided. where M; is the bending moment acting on the
2. Specify the cargo and dimensional characte-  peam or beam, N m; W is the moment of resistance of
ristics of the equipment and metal structures that will be the cross section of the beam or beam, m®.
lifted by the installation under development: determine The bending moment acting on the two-support
the load of maximum mass - Myax, kg and weight - beam is equal to
Quax (it is obvious that Quax = g Muax , H), as well as 1 1 )
maximum dimensions - length, width and height; taking Ms; = n (Quax Ls) + g(Ch Ls"), N-m 3

into account the maximum width and height of the goods
that must be delivered to each floor, determine the di-
mensions of the mounting slots necessary for this in the

46

where L is the distance between supports
(length of the beam), m;
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Fig. 1 — Scheme of the rigging installation: 1 — cargo winch; 2 — fuel-type anchor; 3 — outlet block;
4 — ground (ballast) type anchor; 5 — cargo receiving platform in a raised (non-working) state; 6 — descending branch of
cargo rope; 7 — freight hoist; 8 — fixed block; 9 — cantilever boom; 10 — loading platform in lowered (working) condi-
tion; 11 — mounting slot; 12 — wattage at the cargo receiving platform; 13 — skating rinks; 14 — steel sheet; 15 — manual
winch; 16 - brace.

For example, formulas (1), (2) and (4) are given beams and beams, below are empirical formulas for cal- |:|

for cantilever beams, which, after transformations, pro- culating the approximate values of moments of resistance
vide the determination of the required cross-section of these sections
height 1 1

I-beams hy Wy = 1 (h+ 0,02 m*and W,, = a1 (h+0,05)°%, m®

hg = | SIQMAXLC -0,02, m (5) where h is the height of the corresponding sec-
A tion, m.

h ch Is: inale h It is obvious that the design determination of h
Or Ny Channels: as SINGIE Nuoo) dimensions is also possible if the permissible stress - [o53]

Moy 5 81QuaxLc - 0.05, m (6) - in the material of the beams or beams is taken as
[os] known.

and double >, 810,,.L. -0.05, m )
g, is the force of the weight of one meter of the SRR ) o
beam, N/m (it is obvious that ]
g1 = 9.81 my, where m; is the I
mass of one meter of the L
beam, kg). I S— —— | R —
The bending moment acting at
Fhe end of the cantilever boom | C 7 =— l-JF+- v —
is equal to e / *
Msc=Qmax Le, N-m @ ,
where L is the depar- {’ Qmax 9
ture of the arrow, m '
The moment of resis-
tance - W - depends on the
shape and dimensions of the
cross-section of the beam or
beam and is subject to calcula- |
tion by conventional methods.

Since I-beams and channels &y;— o 3 2 =
(single or double) are often Fig. 2 — Layout of the mounting beam (a) and cantilever fixed boom (b):
used for the manufacture of 1 — two-support beam; 2 — cantilever fixed boom.
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4. Specify the load capacity of winches — Py,
which are available (in the conditions of real construc-
tion) or provided for in the technical task, and accept Py,
N.

5. If Quax > Pw, then the required polyspast
multiplicity is roughly determined by the expression

n= QM ,
PTH

where Py;; is the pre-accepted effort in the des-
cending branch of the cargo rope, H (take P;; < Py). The
found value of n should be rounded to the nearest whole
number, which should not go beyond the interval 2 ...
10.

(8)

After that, the efficiency coefficient of polyspast
is determined, which is equal to

;7: 1 k”_l’

nk" k—1
where K is the resistance coefficient of the roller
bearing support (for a block with rolling bearings k =
1.03, and with sliding bearings k=1.04).
The specified value of the traction force - P; - is
determined after the appropriate transformations of the

expression (8)
—_ Qmax
P, = <max
TR’
where 7 and i are the efficiency coefficients
of the cargo hoist and diverter unit (at k = 1.03 n or 5% =
0.97, and at k=1.04 7 or nJz = 0.96);

m is the number of lead-off blocks (under the
conditions provided in Fig.1, m = 1).

6. According to the values of the found traction
force - Pr - and the safety factor - ¢ = 5 ... 6, determine
the breaking force of the cargo rope

P[( > PTE,‘, N. (11)

7. After that, the type and diameter - d - of the
steel wire rope with the calculated breaking force is se-
lected from the standard

©)

(10)

Pxp > Px . (12)
8. Determine the diameter of the rollers of
polyspast blocks - D, focusing on the ratio
A (e—1), (13)
d

where [ is the block roller diameter, measured
along the bottom of the groove, mm;

d — rope diameter, mm;

e is a coefficient, the value of which depends on
the type of lifting machine and its mode of operation (for
cargo winches with machine drive and mode of
operation: light - e = 20, medium - e = 25 and heavy - e =
30).

Note: The easy mode is characterized by the op-
eration of the rope at low speeds, without jerks, with the
number of bends on the rollers no more than four; heavy
- by the work of the rope at high speeds with jerks and
the number of bends on the rollers is more than four [4].

9. Determine the length of the cargo rope - L -
for equipping the rigging installation (together with the
hoist)

L=nH+0,5x] + /¢ +mzr s, m  (14)

© “3epHOBi MPOAYKTH 1 KOMOiKOpMu”, 2022
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where H is the distance from the axis of the up-
per, stationary block of the hoist to the axis of the lower,
mobile one, when it is in the lowest position, that is, it
touches the ground, m;

- the length of the descending branch of the
cargo rope from the upper block of the hoist to the cargo
winch, m, which is taken on the basis of the dimensions
indicated on the diagram of the installation being devel-
oped;

m; - the minimum allowable number of turns of
the rope, which remains on the rope receiving drum with
a diameter of /[ when the movable block of the hoist
touches the ground (mz > 1.5).

Itis clear that H = Hy v + Hpy,

where Hj; is the length of the polyspast in the
tightened state, which depends on its carrying capacity
(for example, with a carrying capacity of 10 t H; = 2.6
m, with a carrying capacity of 25 t H;; = 3.7 m). The car-

rying capacity of the polyspast is 10'3.%, tons.

10. Determine the rope capacity of the drum of
the cargo winch - Lg, which is equal to the length of the
rope that must be wound on the drum during the lifting of
the moving block to a height of H,,y, i.e.

Ly = nHyyyx, m. (15)

Taking into account the found value of Lg, spe-
cify the technical characteristics of the selected winch, in
particular, the length of the drum - B, m (Fig. 1).

11. Determine the effort on the part of the diver-
ter block - SBB - on the building structure or anchor by
the expression

Ss5=2Pr o5 % N (16)

where v is the angle between the directions of
the sections of the descending branch of the cargo rope
before and after it wraps around the lead-off block,
degrees.

The location of the lead-off block is shown in
fig. 1. The distance of the axis of the block from the front
wall of the building is taken as close10 m.

12. Taking into account the value of Sg;, solve
the issue of the means of fixing the lead-off block,
choose the type of anchor and, if necessary, calculate its
parameters according to the known method. At the same
time, they are guided by the data in Table 1.

13. Choose the location of the cargo winch. The
distance between the axes of the take-off block and the

Table 1 — Stability of anchors buried in the
ground [ 1]

Constructive implementation Resistance, or the
of the anchor maximum force
perceived by the
anchor, kN
In the form of one wooden pile || to 20
In the form of two successively || up to 50
located wooden piles, connected
to each other
- - three -“- - up to 100
Inventory anchor rod type up to 120
Pit anchors Horizontal || up to 150
type Fuel-shield | up to 220
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concrete f = 0.45; dry wood on
concrete f = 0.50; steel on wood f
=0.60).

15. If it is necessary to
pull the load from the front wall
of the building or structure, the
pulling force is determined as
follows.

If the brace is directed
horizontally, apply the formula

SB = QMAX tg a, N (21)

where Sp is the pulling

4 5 force, N;
\\ Quux — weight force of
. / the load, N;
o is the angle by which

the longitudinal axis of the hoist
deviates from the vertical due to

%_?r

Fig. 3 — Schemes of securing the winch: 1 — emphasis; 2 — winch;

3 — ballast; 4 — column; 5 - strut.

rope receiving drum of the cargo winch - 4 - is
determined by the expression

A >20B, m. 17

The longitudinal axis of the drum should be
perpendicular to the direction of the rope, which crosses
the drum in the middle of its length (see Fig. 1).

14. Choose the method of fastening the winch
and perform the necessary calculations. If the fastening
corresponds to fig. 3, and, then the shift of the winch 2 is
prevented by the stop 1, and the overturning is prevented
by the ballast 3. The mass of the ballast - M} - is found
by the expression

My = xp P =Gyt

I Ke, (18)
9l

where P, is the traction force calculated
according to (10);

hy - the distance between the supporting surface
of the winch frame and the axis of the load rope, m;

Gy - winch weight force, H;

¢;; - shoulder on which the weight of the winch
acts, m;

{5 - the shoulder on which the weight of the
ballast acts, m;

g - acceleration of gravity, m/s2;

k¢ - coefficient of stability (take x¢ = 2).

In the case when it is impossible to drive the
abutment into the ground, the winch is tied to the nearest
building according to the scheme of fig. 3, b. The effort
acting on this structure from the side of the winch - Sj; is
calculated as follows:

Sy = k¢ (Pr—F), N 19)
where F is the force of friction between the winch
frame and the surface of the mounting platform, N.
The force of friction is equal to
F=f(G; +Gp) N, (20)
where f is the coefficient of friction of the winch
frame sliding on the support surface, the value of which
depends on the frictional properties of the contacting
surfaces (steel on steel f = 0.15; steel on dry soil or

49

the pulling of the load, degrees.
- If the brace is directed

upwards from the horizontal
plane, then
Sp=Qwax sma , N (22

sin( @ + f)

where $ is the angle between the vertical and the
direction of the tension, degrees.

If the guy is deflected from the horizontal plane
down and creates an angle £ relative to the vertical, there
is a danger of overloading the hoist.

The effort on the pulley P in a similar situation
is equal

P=Quax _sing N (23)

sin(a+ )

16. Determine the effort of pulling the cargo
from the cargo receiving platform into the premises - Sy
- under the condition

Spr=>F, (24)

where F is the force of friction (sliding - Fxog,

or rolling - Fxoy, depending on the conditions of
retraction).

If retraction takes place by pulling on a wooden
pallet or on a supporting steel sheet in the direction
against the inclination of the supporting surface (at an
angle ap , degrees to the horizon), then the retraction
condition has the form

Ssr = Frop + Quax sin a; (25)
and the retraction force is equal to
Ser = Quax (f COS ag +sinag), N (26)

where f is the coefficient of friction of the load
sliding on the support surface (see the explanation of
expression (20)).

If aB < ag < 15°, it is accepted

Ser = Quax (f +sinag), N. (27)

The pull-in effort can be significantly reduced
by using backing rollers.

If ag < 15°, then the retraction force is equal to

Ssr = Quax (sin ag + T+l

K
'

! i
where f, and f, are the coefficient of
rolling friction between the support surface and the

cos ag), N (28)
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rollers, as well as between the rollers and the retracted
load;

d, -roller diameter, m.

If az < 15°, then cos ag = 1. Then the retraction
force is

Ser = Quax (sinas + f. + f, ), N (29)
dK
In the case of retraction along the horizontal
plane, that is, when ag =0,

Ser = Quaxfe t/c + N (30)
d

K

It should be noted that the coefficient of rolling
friction has the dimension of length and, in particular, is
equal to

the premises, their locations and fastening methods are
determined.

Conclusions

The need for the construction of rigging and as-
sembly installations, which accommodate rigging and
assembly mechanisms, rigging devices and equipment,
often arises at the objects of reconstruction or technical
rearmament of enterprises of the industry. For the most
part, this work is based on the practical experience of
foremen of assembly organizations or rigging foremen.
The desire to avoid cases of destruction of structural
elements under load leads to the establishment of exces-
sive safety margins, which causes unreasonable con-
sumption of materials in their manufacture and creates
unnecessary difficulties in application.

The technology of construction of rigging and
assembly installations proposed in the article involves the
preliminary development of their schemes, during which,
in an appropriate sequence, their normatively justified
components are calculated or selected, which excludes
the adoption of voluntary decisions when creating such
responsible structures.

steel by steel - 0.05-10% m;

steel on wood - (0.04 ... 0.07)-102 m;

steel on concrete - 0.06-10°m;

wood by wood - (0.05 ... 0.08)-10m;

steel on soil - 0.22-10?m.

Finally, according to the project, the
nomenclature of technical means for pulling cargo into
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PO3POBKA CXEMHU TAKEJIAYJKHO-MOHTAKHOI YCTAHOBKH

Anomauin

B ymosax pexoncmpykyii abo mexniuno2o nepeo36poents nionpuemMcme no 3oepieantio i nepepobyi sepra 6yeaoms euna-
OKU 8IOCYMHOCMI 60 HEMONCIUBOCTIL 3ACTNOCYBAHHS HA 00 €EKMAX MOHMANCY HEOOXIOHUX YHIGEPCATLHUX NIOUOMHO-MPAHCHOPTIHUX
3acobis, 30kpema, 6yOigebHUX 6AUMOBUX AO0 CAMOXIOHUX CIPIIOGUX KPaHie. Y noOibHux cumyayisx 0aromucsi 00 CHOPYOIICEeHHS
Cneyianizoeanux MaxeiadCHO-MOHMANCHUX YCMAHOBOK, SKI 6A3YI0MbCsi HA 3ACMOCYSAHHI MAKENANCHO-MOHMAICHUX MeXAHI3MIG,
maxeaxcHux npucmpois i maxenasxcroi ocnacmku. Hagedena nocnioosuicms Oitl, 6uUsHaueHb i pO3PAXYHKIE NPU YbOMY NPAKMUYHO
BUKTIFOYAE NPUTHAMMA HeOOIPYHMOBAHUX | NOMUNKOSUX piueHsb. Hativacmiwe maki ycmanosku posmawiogyioms 0iis pacaonux
cmin 6yodieens, 00IAUIMOBAHUX MOHMANCHUMU NPOPIZAMU | BAHMANCHO-NPULOMHUMU NIOWAOKAMU, NOTICRACIAMU | 6AHMAACHUMU
nebiokamu. Obuparoms KOHCMPYKYio, Micye po3mauty8ants i 3acoou KpinieHHs MOHMAadiCHoi banku abo cmpiiu. Ymounwwomo i
npUMaloms 6aHMAXCONIOUOMHICIMb eOIOKU, 3 YUCA MUX, WO € Y PONPAOdxceHHi. Busnayaioms nompibny kpammuicme noxicnacma,
ti020 Koegiyicum KopucHoi 0ii, enuuuny ma208020 i pO3PUESHO20 3YCUTb Y GaHmadcHomy Kanami. Obuparoms mun i diamemp Kaua-
ma, a maxooic 1020 008vcuny. Busnauaroms xanamoemuicmo 6bapabana sanmasicnoi nebioku i ymounioloms i mexuiuni xapaxmepu-
cmuku. Obupaioms Micye po3mauty8anHs i Memoo 3axKpinients 1ebioxku. ¥ pasi HeobXioHocmi, po3paxo8yoms geauduny macu oana-
cmno2o kouwmpseanmadxcy. Oduparms micye po3mMAUYSaHHs i CROCIO KpinieHHs 8I08I0H020 OJIOKA, BUSHAYAIOMb BEUYUHY 3YCUNIA 3
60Ky Yb02o 6710Ka Ha 6ydigenbHy KOHCmMPYKYito abo sakip. Obupaioms mun AKops i y paszi nompebu po3paxosyoms 1020 CMilKicmb.
V pasi neobxionocmi eiomszcyeanns eanmaicy 6i0 gpacadnoi cminu Oy0i6ni uu cnopyou, po3paxosyioms GeIUUUHY 3YCULILS 8IOMsA2Y-
8aHHs I 0OUparoms NompioHy 011 Ybo2o 1e6iOKy abo manv. Buznauaoms 3yCUNIA 6MASYBAHHI BAHMAICY 3 NPULLMATLHOT NIOWAOKU Y
npumingerns i RompioHi 0Ji Yb020 MEXHIYHI 3aCoOuU.
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OAKVYJIbTET

TEXHONOTII 3EPHA
I 3EPHOBOIO
BISHECY

XAPYOBI TEXHONOTII

OcBiTHI nporpamMu:

» TexHonorii Ta ynpaefiHHA 3ePHOBUM 6i3HECOM;

» TexHonoris 36epiraHHsa 3epHa Ta eneBaTopPHUi 6i3Hec;
» TexHonorii Ta ynpaBniHHA KOPMOBHUM GiHecoMm;

 TexHonorii Ta ynpaBniHHA XNi6ONeKapHuM i
KOHOWTEPCbKUM 6i3HEeCOM.

nanPUEMHMULUTBO, TOPIIB/IA
TA BIPXXOBA AIAJIbHICTb

OcBiTHA nporpama:
* MixxHapopiHa TopriBna 3epHoOM;

FAJTY3EBE MALLUMHOBYYBAHHSA

OcBiTHA nporpama:

* IT KOHCTpyIOBaHHA Ta 06CNYroByBaHHA 061aaHaHHSA
(3epHOonepepobHoI ranysi).

MpauesnawTyBaHHS:

* KepiBHMKamu Xxap4oBuUX Ta 3epHOBUX NiANPUEMCTB
(enepatopiB, 60pPOIHOMENbHUX, KPYN SHUX, KOMGIKOPMOBUX
3aBOAIB, KOHAUTEPCbKUX pabpuk, xnibosasoais);

* KepiBHnKamu arponpomMuciosmx nignpuemMCTs;

* KepiBHMKamu MalwMHO6YAiBHUX 3aBOAIB, KOMEPLINHUX
CTPYKTYP TEXHIYHOrO CepBicy;

* KepisHuKamu TopriBenbHuUX, 3epHOTOPriBeNbHUX KOMMaHIN
Ta ix nigpo3ainis;

* KepiBHukamu nignpuemMcTs mManoro 6izHecy;

* KepiBHuKamu 6ipXoBUX CTPYKTYP Ta iX NiApO3Ainis;

» QaxisusMu-aHaniTMKaMu 3 BOCNIAKEHHSA TOBAPHUX PUHKIB
i GipK;

* TexHONOramu, ronOBHUMMU iHKEHEPAMHM, 3aBiAYIOUMMU
naboparopisMu, MeHeaXXepamu 3 AKOCTI;

* Bpokepamu Ha ToBapHUX BipKax;

o DaxiBLUAMM 3 NOTICTUKM;

* Excneptamu 3 30BHILIHBOEKOHOMIYHUX MUTaHb;

* Ekcnepramu 3 OUiHKM Ta NPOrHO3yBaHHS AiAIbHOCTI
3epHOTOPriBeNbHUX NIANPUEMCTB Ta iH.
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