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PROS;ECTS FOR THE DEVELOPMENT OF FETED
PRODUCTION FOR FUR ANIMALS

Abstract

The article considers the species of fur animals bred in Ukraine. The volumes of fur production and the number of animal
farms in the world and Ukraine are analyzed, of which Denmark, China and Poland are in the top three. The share in the total vol-
ume of fur production in Ukraine is only 1%. Domestic enterprises for breeding fur animals, which keep about 700 thousand minks
in industrial conditions, are considered.

The structure of the gastrointestinal tract of carnivorous and herbivorous fur animals, their consumption of nutrients and
biologically active substances in feed were analyzed. Features of feeding fur animals are determined by the seasonality of vital func-
tions, which determines changes in metabolism and nutritional value of feed. The importance of access to fresh drinking water in the
diets of carnivorous fur animals is considered.

The necessity of production of compound feeds for fur animals, which meet the norms of feeding and restrictions on the
introduction of components, is substantiated.

The need of fur-bearing animals in nutrients and biologically active substances for the production of high-quality nutri-
tious compound feeds, for obtaining high-quality shine and density of fur, better digestibility by the body is shown. The ratios of di-
gestible nutrients in the diets of minks of domestic and Scandinavian breeds are given, the percentage of metabolic energy in differ-
ent feeding periods is given. The low percentage of compound feed production for fur farming is substantiated. I:l

Types of compound feeds and their advantages are presented. Technological methods of production of compound feeds for
fur animals such as extrusion, expansion and granulation with the introduction of fat into the press granulator are analyzed. Fin-
ished feed should be solid and have a granule size of 4.5... 5 mm for grinding cutters, with high nutritional properties and biological
value, and improved sanitation. Thanks to modern technologies, harmful microflora is disinfected and shelf life is increased.

The state of domestic feed mills for the production of quality feed for fur animals is analyzed. Thanks to the emergence of
new recipes and compliance with feeding standards, the technology of compound feed production for fur farming is being improved.

Key words: fur animals, animal husbandry, digestion, compound feed for fur animals, types of compound feeds.
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Introduction arctic fox

Fur farming is a branch of agriculture that in- fox
volves breeding animals to produce fur products. The
process of growing and feeding fur animals on animal
farms takes place according to international strict rules
for keeping this species of animals. [1-3].

In Ukraine, farmers breed minks mainly, from
which 90 % of all fur is obtained (Fig. 1), the remaining
10 % is accounted for by: fox (about 5 %), arctic fox
(4 %) and other species (1 %) [4]. According to the As-
sociation of Breeders of Ukraine, there are 10 large ani-
mal farms, 4 of which are industrial. Today, Ukrainian In Ukraine, fur companies operate in such re-
anlmgl_ farms keep about 700,000 minks in industrial gions as Kyiv (LLC "Pelskom”, LLC "Mink Farm "Vi-
conditions [S, 6]. . king", LLC" Baryshivsky animal breeding farm"),

The largest producers of fur animals are Den- Kharkiv (LLC “Animal Husbandry Izyumske"),
mark, which ranks first among the countries of the Euro- Dnipropetrovsk (LLC “Production and Construction
pean Union (EU) and provides ab_out 17 million skin_s a Company" Agroprominvest”) and Kherson region (Tivoli
year. Next among the EU countries are Poland, which Fur LLC, Pereyaslav-Khmelnytsky animal breeding farm

produces about 5 million skins a year, and the Nether-  of the Kyiv Regional Union of Consumer Cooperatives)
lands - 4 million skins a year. Among the developed non- and others.

EU countries, the leaders in fur production are China - In the world and , when keeping fur-bearing an-

about 17 million skins per year, Canada - about 1.5 mil- jma|s on farms, new and by-products are obtained, which

lion skins per year and the United States - 3.9 million 46 ygeq in various industries (Fig. 2). The main role of
skins per year (Table 1) [3, 7].

— other

minks

Fig. 1. Growing fur animals in Ukraine
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The fur farm
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Fig. 2. Use of animal farm products

rous fur animals, the stomach is small, the

Table 1 — Volumes of fur production and the number of animal r ! ) !
intestines are much shorter than in herbivores.

farms in the world

Pl e NUTEET S The_ small length of the intestine causes the

volumes, ik o ] T e rgpld passage of food through the gastrointes-

Country million units | production, farms, T tm_al tract. Ir_1 the feeding of carnivorous fur

for a year % s, farms, % animals, animal fet_ed s_hould be up to

70...80 % of the rations in terms of energy

Denmark 17.0 28.0 1400 29.1 nutrition, concentrated feed - up to 15...20 %,
China 17.0 28.0 800 16.6 vegetables and fruits - up to 5...10 % [14].

Poland 5.0 8.2 600 12.5 Carnivorous  fur-bearing animals

Netherlands 4.0 6.6 300 6.2 should have access to clean drinking water.

USA 3.9 6.4 350 73 Re_striction (ijn V\{aterfredu_ces feeg intake,him]-c

- pairs reproductive function and growth o

Finland 2.0 3.3 400 8.3 young animals. In hot weather it is necessary

Greece 18 3.0 200 4.2 to watch that in drinking bowls there was cool

Russia 1.7 2.8 55 1.1 pure water (temperature +15...+18 °C). It is

Lithuania 1.6 26 100 21 necessary to change water every 1,5...2,0
Canada 15 25 250 5.2 hours [14]. . .

Herbivorous  fur-bearing animals

Swgden 0.8 1.3 50 1.0 have a single-chambered stomach and are able

Spain 0.7 12 70 15 to consume large amounts of bulky food. To

Ukraine 0.63 1.0 10 0.2 provide nutrients, the stomach must be con-

Ukrainian animal farms is the utilization of animal waste
generated in the food industry, which significantly reduc-
es the burden on the environment with waste of biologi-
cal origin and solves the issue of their utilization.

In 2019, animal farms consumed 44,000 tons of
animal by-products not intended for human consumption.
As a result, during 2019, poultry farms and fisheries re-
ceived UAH 253 million from mink farms as revenue for
the sale of these by-products of animal origin [11].

Purpose and objectives of the analysis
The purpose of the study is to find information about the
feasibility and economic attractiveness of the production
of feed for fur animals, the peculiarities of feeding and
the state of production of domestic feed for fur animals.

Results and its discussion

Fur farming is a seasonal business, the highest
feeding costs are in the summer, because the basis of
animal health, their beautiful and thick fur, is a balanced
feeding, feed that is rich in nutrients and biologically
active substances.

Cage-bred fur-bearing animals are divided ac-
cording to the nature of feeding into carnivores, omni-
vores and herbivores. Under natural conditions, carnivo-
rous fur-bearing animals feed mainly by animal feeds, as
evidenced by the structure of the skull, teeth and various
parts of the digestive tract. Their oral cavity is small, the
teeth are adapted only to tear off pieces of meat or fish,
which they swallow almost without chewing. In carnivo-

stantly filled with food [8, 9]. For feeding
herbivorous fur animals use mainly feed of plant origin,
which have different nutritional value [16].

Modern rations for fur animals are based on
their biological characteristics, species and physiological
period. The main biological features of fur animals in-
clude seasonality of vital functions, which determines
changes in metabolism, nutrition and energy at different
times of the year. Fur animals are characterized by fertili-
ty, high growth rate and precocity. Comprehensively
balanced feeding during the growing season greatly af-
fects the development of the organism and the formation
of future productive qualities. The level of feeding of
adult fur-bearing animals in the summer should provide
restoration of body weight, in the autumn - a stock of
energy in the form of deposition of considerable quantity
of fat [10].

With the change of the fodder base of animal
husbandry, the composition of the rations of fur animals
has changed significantly. The content in the rations of
animal feed has decreased. Fodder products of food pro-
duction began to occupy a large share and the amount of
grain raw materials increased [10].

Mink grow poorly on rations with a high content
of grain feed (more than 30...35 % of the energy of the
rations), as their stomach produces more pepsin - an en-
zyme that breaks down proteins, so feed carbohydrates
are simply not digested and animals do not get enough
energy. The optimal supply of carbohydrates to minks -
within 15...30 % of the caloric content of the ration. Ac-
cording to the feeding norms of foxes and arctic foxes,
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Table 2 — The ratio of digestible nutrients in the rations of minks of domestic and Scandinavian breeds

Mink Protein (g Fat (g) Carbohydrates (@)

breeds min norm ME, % min norm ME, % min norm ME, %
Domestic 9...10 9.5 42.7 4...4.8 4.4 40.9 3.2...4.8 4 16.4
Denmark 10...11 10.5 50...54 [ 44..52] 4.8 39...41 20..24 | 272 10.5...11

carbohydrates should not exceed 35 % of metabolic en-
ergy (ME), i.e. 8.5 g/100 KCal, but it is not recommend-
ed to reduce the supply of carbohydrates below 15 % of
the rations, i.e. 3.7 g/100 KCal, as the growth rate of an-
imals decreases and the quality of fur deteriorates [13,
14].

The recommended ratio of digestible nutrients in
the rations of minks of domestic and Scandinavian
breeds, per 100 KCal of metabolic energy is presented in
table. 2 [19].

In winter, Danish breeders recommend a higher
content of the digestible protein in the diets of fur ani-
mals, at least 50 % ME, in our country this figure is
about 43 % [19].

The rations of fur-bearing animals in the sum-
mer are enriched with fat, which has a positive effect on
the growth of animals, the quality and size of their fur.
Adjust the fat content per 100 KCal of mink feed - 5.3 g,
foxes - up to 4.8 g, arctic foxes s - 5.0 g. In Ukraine, the
level of feeding mink in this period is reduced from 200
to 160, foxes - from 400 to 350 KCal. With a decrease in
energy nutrition, the amount of digestible protein in the
diet of mink is increased to 25 g, and foxes and arctic
foxes - 30 g [13, 14].

Per 100 kJ of dietary energy, adult minks need
0.7...0.8 g, foxes - 0.7...1.1 g, arctic foxes - 0.7...1.1 g
of digestible fat depending on the season (less in winter,
more in summer). In the absence of fat in the diet of fe-
males there is a decrease in the yield of young and the
birth of non-viable offspring, as well as an increase in the
cost of digestible protein. Per 100 kJ of metabolic ener-
gy, adult minks need 0.6...1.9 g, foxes - 0.9...2.2 g, arc-
tic foxes - 0.9...2.2 g of digestible carbohydrates depend-
ing on the season [15].

The rations of fur-bearing animals should con-
tain the required amount of amino acids, vitamins, min-
erals (namely calcium and phosphorus, the ratio of which
should be 1:1...1.7:1). Calcium and phosphorus defi-
ciency are most often experienced by young animals,
pregnant and lactating females. The need of young and
lactating females in calcium is 0.15...0.25 g, in phospho-
rus - 0.12...0.18 g per 100 KCal of feed. During lactation
in multiparous females may be dehydration and gastric
secretion disorders due to lack of sodium and chlorine, so
it is recommended during this period to add salt to the
feed at the rate 0o 0.2...0.3 g per 100 KCal ME.

The need of fur animals for protein depends on
its biological value, ie the amount and ratio of essential
amino acids contained in feed. An imbalance of methio-
nine, cystine, tryptophan and lysine in the diets of mink
leads to a decrease in feed intake, growth inhibition, re-
duced immunity. The minimum amount of essential ami-
no acids in the diets of mink according to Danish data are
given in table. 3 [19].

Predatory fur-bearing animals are not able to
synthesize vitamins, but must receive them from the out-
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side with food. Recommendations of Scandinavian
breeders for the introduction into the feed mixture (per 1
kg of feed) of essential vitamins are given in table. 4
[19].

Among the various species of farm animals, the
largest amount of feed in the world is produced for poul-
try - more than 65 %, while the share of feed for fur ani-
mals is about 3 %.

Low percentage of feed production for animal
farms is associated with unstable demand for feed for fur
animals, imperfection of domestic feed recipes, short-
comings of feed production technology, high electricity
costs for feed production, high cost of finished feed, so it
is necessary to improve the production of domestic bal-
anced feed for fur animals.

Compound feeds for fur animals must be created
on the basis of high-quality raw materials and modern
formulas intended for feeding throughout the life of the
animal. The content of nutrients and biologically active
substances must be adapted to the needs of the body of

Table 3 — The minimum content of essential amino
acids in the diets of mink according to Danish data

Amino acid mg / 100 KCal
Methionine 280
Cystine 105
Lysine 470
Tryptophan 105
Arginine 545
Valine 610
Histidine 265
Leucine 875
Isoleucine 455
Tyrosine 315
Theanine 335
Phenylalanine 505

Table 4 — Recommendations for the content of
vitamins in the diets of mink in 1 kg of feed

. Country
Vitamin Denmark Finland
A, IU 7000 3500
Ds, IU 700 350
E, mg 80 80
B1, mg 25 80
B,, mg 12 6
Bs, mg 34.4 4
Bs, mg 16 10
Bg, mg 8 3
By, mg 0.7 2
B, mg 0.04 0.02
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fur animals, provide rapid growth and better-quality fur,
compared with non-specialized feeds that can be used for
feeding fur animals [12].

The advantages of using feed for fur animals are
improved quality, shine and density of fur, better digesti-
bility, resulting in faster growth of animals, feed for lac-
tating females contribute to the enrichment of animal
diets with all necessary nutrients and biologically active
substances, which directly affects the quality of off-
spring.

When developing recipes and producing com-
plete feed and concentrate feed for fur animals, it is nec-
essary to take into account the season of the year, age,
physiological condition, housing conditions, purpose of
cultivation, live weight and individual characteristics. In
the period from June to November, adult minks increase
their live weight by 20...30 %. In the cold period, the
live weight of minks decreases as a result of a decrease in
fatness by 10...20 %, which means that females lose
weight by about 2.5 g per day.

The increase in the number of fur-bearing ani-
mals in animal farms necessitates the production of com-
pound feeds that could ensure the reproduction of live-
stock and high-quality fur with minimal feed and manual
labor costs [18].

In order to increase the digestibility and effi-
ciency of the use of nutrients in the feeding of fur ani-
mals, technological processes of granulation, extrusion
and expansion are used.

For fur animals develop recipes for feed with a
fat content of 20 % and above, so it is advisable to feed
in the form of granules produced by the technology of
granulation with the introduction of fat into the press
granulator at the set parameters of its work [18]. Granula-
tion of compound feeds takes place with the help of a
press-granulator at a vapor pressure of 0.3...0.4 MPa and
a temperature of +110...120 °C. The mass fraction of
moisture of granulated feed for fur animals should not
exceed 14.5 %, the size of the granules with a diameter
of 3...4 mm and a length of 5...8 mm deprives the ani-
mals to choose individual parts of the feed. The diet of
fur-bearing animals should consist of solid dense feed, as
they are constantly growing new teeth and there is a need
to grind teeth, so use feed in the form of granules [20].

The technological process of extrusion takes
place in the extruder at a vapor pressure of 2.0...3.0 MPa
and a temperature of +120...130 °C. During the extru-
sion process, the most significant transformations take
place in the carbohydrate-lignin complex, ie the amount
of sugars and dextrins increases, anti-nutrient substances
of legumes are destroyed, which inhibit the fermentation
process of protein, and also adversely affect the health of
fur animals, disinfect harmful microflora and increase
shelf life [17].

In the production of expanded feed is processed
in the expander at a vapor pressure of 5...8 MPa, a tem-
perature of +130...150 °C and an auger speed of 5...7 st
This method of production of expanded feed for fur ani-
mals allows: to obtain complete feed with high nutrition-
al properties and biological value, to use as raw materials
of feed various types of raw materials, to create feed with
high nutrition and digestibility, as well as improved sani-
tation [21].

Most domestic feed mills focus on products for
farm animals and poultry and use outdated production
technologies, but such technologies are not suitable for
feeding fur animals, so in Ukraine it is necessary to de-
velop new recipes for fur animals and reconstruct old
feed mills or build new large and small enterprises,
which are equipped with modern equipment that will be
competitive in the production of feed for fur animals.

Conclusions

Thus, the business of breeding fur animals is
popular because of the production of valuable fur, as well
as a way to dispose of animal waste generated in the food
industry.

The analysis of the state of production of com-
pound feeds for fur animals in Ukraine shows the need to
develop modern recipes that take into account the physio-
logical needs of each species of fur animals.

Based on the analysis of production technology,
raw material base and efficiency of feed recipes, the need
to improve and optimize feed production technologies for
fur animals is justified, which will reduce the cost of us-
ing domestic raw materials and increase the competitive-
ness of feed in the market, which will reduce dependence
on imported feed.
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HEPCIIEKTUBHU PO3BUTKY BUPOBHUIITBA KOMBIKOPMIB
JJIA XYTPOBUX 3BIPIB

Anomauis

Y cmammi 3azuaueno, wo xympoee 36ipisHUYMBO — 8ANCIUBA 2AIY3b CLILCLKO2O 20CNOO0APCMBA, W0 3atmda-
€MbCSI PO36EOEHHAM XYMPOBUX 36IPI6 3 MEMOK OMPUMAHHA Xymposoi npodykyii. PozensHymo euou Xymposux 36ipis,
aKi supowyroms 6 Yrpaini. Ilpoananizoeano obcaeu eupoOHuymea xympa ma yuceivbHicms 38ipoghepm 6 ceimi ma
Yxpaini, 3 akux e mpiuxy nioepie exooame [awnia, Kumaii ma IHonvwa. Yacmka y 3aeanvhomy o6casi upobHuymea
xympa 8 Ykpaini cmanosums auwe 1 %. Pozenanymo 6imuusnsani niOnpuemcmea 3 Upowy8anHs Xymposux 36ipis, sKi
VMPUMYIOMb 8 NPOMUCTIO8UX YMO8ax Oauzvko 700 mucsay HOPOK.

IIpoananizosano 6y008y WiyHKOBO-KUWKOBO20 MPAKMY M SCOIOHUX MA POCIUHOIOHUX XYMPOBUX 36ipi6, Cho-
JICUBAHMA HUMU NOACUBHUX T OION0STYHO AKMUBHUX peuosun Kopmie. Ocobausocmi 200i6ni Xymposux 36ipie U3HaAYA-
IOMbCSL CE30HHICIIO HCUMMEBUX QYHKYIL, AKA UIHAYAE 3MIHU OOMIHY PEYOBUH Ma NOJNCUBHOCMI KOpmie. Posensinymo
8ANCIUBICMb OOCYNY 00 CGIHCOI NUMHOL 800U Y PAYIOHAX M ACOIOHUX XYyMPOBUX 36iDI6.

O6rpyHmoeano HeoOXiOHiCmb 8UPOOHUYMEA KOMOIKOPMIE O/ XYyMposux 36Ipis, siKi 8I0N0sioaroms HOPMAM
20018711 | 0OMEdNHCEHHAM NO 86€0CHHI0 KOMNOHEHMIS.

Hasedena nompeba xympogux 36ipie 8 nodjcuHux i 6iono2iuHo aKmuGHUX pe4o8UHAX OISl GUSOMOBIEHHSL BUCO-
KOSIKICHUX NOJNCUBHUX KOMOIKOPMIS, O OMPUMAHHS AKICHO20 OUCKY T 2yCmomu Xympa, Kpaujoi 3ac6008aHoCmi opaa-
Hismom. Haseoeni cniggionouienHs nepempasHux NONCUBHUX PeHOBUH 8 PAYIOHAX HOPOK GIMYUSHAHUX | CKAHOUHABCHKUX
nopio, Hagedenuti 6i0COMOK 0OMIHHOI eHepzii y pisHutl nepioo 200ieni. OBIPYHMOBAHO HU3LKULL 8I0COMOK 8UPOOHUYMBA
KOMOIKOPMi6 0151 Xympo8020 36IPI6HUYMEA.

Ilpeocmasneni eudu xombixopmie ma ix nepesaeu. IIpoananizoano mexuHono2iuHi cnocoou SUpoOHUYmMEa
KOMOIKOpMi6 011 Xympogux 36ipi6 maxi AK eKcmpyoY8aHHs, eKCNAHOYBAHHA MA SPAHYTIO8AHHA 3 88€0EHHAM HCUPY Y
npec-epanyaamop. 1 omogi komoikopmu nosunHi 6ymu meepoumu i mamu posmip epauyn 4,5...5 Mm 013 cmouyeanus
Pi3Yis, 3 BUCOKUMU NONCUSHUMU GIACMUBOCISMU | OIOOIYHOI YIHHICMIO, MA NOJINUEHUM CAHIMAPHUM CMAHOM. 3a-
B05IKU CYHACHUM MEXHONO2IAM 3HEe3apaNiCyeEmbCs WKIOIUEa MIKpogiopa ma 30ibutylomscsi mepmiHu 30epicanHsi.
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Ipoananizosano cman GiMUUSHAHUX KOMOIKOPMOBUX 3A600i8 O BUPOOHUYMBA AKICHUX KOMOIKOpMIE 0a X)-

mposux 36ipis. 3a80sAKuU NOAGI HOBUX peyenmyp i OOMPUMAHHIO HOPM 200i8]i YOOCKOHAIOEMbCA MEXHON02ISA 8UPOOHU-
Ymea KOMOIKOPMI8 OJisi Xympog8o2o 36IPIGHUYMEA.

KuaroyoBi ciioBa: xyTpoBi 3Bipi, 3BipiBHHIITBO, TPaBJIeHHs, KOMOIKOPM /i1 XyTPOBHX 3BipiB, BUAU KOM-

OikopmiB.
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