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' SCIENTIFIC AND TECHNOLOGICAL
SUBSTANTIATION OF PRODUCTION
OF MIXED FODDERS FOR SNAILS

Abstract

The article deals with the issues of modern snail breeding in Ukraine, problems and prospects for their cultivation. The
main areas of use of snails are classified. With the proper cultivation of snails, the business is profitable, because meat and slime of
snails are expensive, have a lot of useful qualities. The characteristic of the farms for the production of snails in Ukraine and the
products of snails - snails, meat, caviar, mucus.

The volumes and methods of growing snails in the world and Ukraine have been analyzed, the tendency of annual increase
in livestock and consumption of snails, especially in Europe, is formed, which creates favorable market conditions that guarantee the
constant demand for products of activity of snail farms in Ukraine. It was established that in 2018 volumes reached 750 thousand
tons. The data of the main countries of producers, importers and consumers of snails in the world are presented. The advantages and
disadvantages of the production of snails are determined in comparison with the cultivation of farm animals. The analysis and

characterization of feed supplementation for Ahatinka snails and grain-calcium blend used in Ukraine is provided.
Objects of research - Snails Akhaten and snails grape Helix pomatia, fodder for snails. Scientifically substantiated and
calculated recipe of full-feed compound for snails using the software complex KormOptimaExpert, which includes grain, protein

mineral components and biologically active substances.

The step-by-step scheme of technology of production of mixed fodders for snails is indicated, indicating technological
regimes of production, according to which experimental samples of mixed fodder are made. The physical, chemical and
microbiological indices of full-fodder mixed fodders for the snails were studied. According to the organoleptic, physical properties
and chemical composition, ready-mixed fodder for snails meets the requirements of the State Standard of Ukraine.

The results of the zootechnical evaluation of the developed mixed fodder, according to which it was established that feed
for snails during feeding gives a positive zootechnical effect, since the size of the shell at the end of the experiment relates to the
commodity, the increase in the mass of snails increased by 13.6%, and the length by 30% at the coefficient the usefulness of a feed is

equalto 1,2 ... 1,5.
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Introduction

Today there is a rapid development of technolo-
gies, one of the innovations in the agro-industry and
feed-processing industry is the cultivation of snails,
which does not require significant expenses, the period of
cultivation and, with the right approach, is a waste-free
technology. Snails are bred artificially. The business of
growing snails is profitable. Meat of snails is a nutritious
dietary product (the ratio of fats: carbohydrates -
70:10:20), as well as strong aphrodisiac, contains protein,
essential amino acids: choline - essential for the brain
and retinol - necessary for blood vessels, macro-and trace
elements (selenium, iron, calcium, zinc, potassium, sodi-
um, magnesium, copper, phosphorus), a large number of
fatty acids, without cholesterol and a large amount of
vitamins (A, B1, B2B6, B9, B12, E , K, PP) [1-4]. In 100
grams of snail meat contains 90 kcal and has a pleasant
taste (Table 1) [2, 5].

Snail meat is considered to be a dietary and easi-
ly digestible product, therefore it is recommended to all
people who have excess weight, metabolic disorders. The
snails contain enough calcium, iron, and magnesium, so
they help to restore and strengthen the bone and cartilage
tissues. In addition to meat, mucus and caviar are snails
that are expensive and have a lot of useful qualities [6].

In Ukraine, the most common grape snails are
the genus Helix and the snails of the genus Ahatin.

The homeland of Akhatina's snail is East Africa, but after
some time, this species of molluscs has often been no-
ticed in the Seychelles, and then throughout Madagascar.
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Already in the early 20th century, the snail was discov-
ered in India and in Sri Lanka. And after 10 years the
mollusk safely moved to live in Indochina and Malaysia,
and then he was brought to Europe [7-9].

Helix pomatia grape snails live in Europe and
feel great in Ukraine, but they are the largest gastropods
of molluscs that live up to 7 years of age. Snake "com-
modity" has a weight of 20-25 g and a size of about 5
cm. 1 snail brings up to 1 kg of litter for a period. From
100 kg of snails receive up to 2 tons of offspring. In one
season, one snail is able to delay up to 40-60 eggs. [10,
11, 16-19].

The main areas of application of snails include:

- cooking (restaurants with European cuisine,

Table 1 — The chemical composition and

nutrition of meat of snails

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Content in The norm | in 100 % of
100 g for an g%of || the
adult per the norm
day, g% norm 100
of the kcal
norm
Calorie content|| 90kKal | 1684 kcal |f 5.30 5.90
Proteins 16.1 76 21.20 23.60
Fat 1.4 60 2.30 2.60
Carbohydrates || 2.0 211 0.90 1.00
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elite supermarkets, frozen semi-finished products). Ter-
restrial mollusks are served in prestigious restaurants in
Ukraine and the world, and semi-finished products are
sold in supermarkets of large cities, all of which is im-
ported from France and other countries of Western Eu-
rope;

- cosmetology "sclotherapy" (snails in cos-
metology play an important role, since their mucus pos-
sesses a rich composition for useful substances);

- jewelery and decor (snail shells can be used as
souvenirs and jewelry);

- livestock breeding (in poultry farming, shell-
fish snails and minced meat for feeding farm birds, as
well as non-conditioned snails) [1, 3, 10, 12].

The purpose of the work is development of reci-
pes and technologies of production of mixed fodders and
additive for snails (genus Akhanin and Helix), estimation
of their zootechnical and economic efficiency.

To achieve this goal it was necessary to solve
the following tasks:

- to analyze the volumes of the production of
snails in the world and in Ukraine;

- to identify the advantages and disadvantages of
snails in comparison with the cultivation of farm ani-
mals;

- analyze the market and characteristics of feed
additives and fodder for snails;

- calculate the recipe for full-fodder feed for
snails;

- to study physical, chemical and microbiologi-
cal indicators of full-fodder feed;

- To conduct a zootechnical evaluation of the
developed feed.

Objects of research - Snails Akhaten and snails
grape Helix pomatia, fodder for snails.

In the work, when determining the quality of
feed raw materials and finished feed additives, standard
methods of research were used. The appearance and size
of the snails were determined visually and with the help
of a caliper. Mass of snails by weighing on technical
scales over a period of time.

Analysis of literary data and problem statement
Today in the world 420-450 thousand tons of
molluscs are sold for about § 12 billion. Of these: 15%
are grown on special farms, while others are collected in
natural conditions. In the structure of global production
of snails, the leaders are Morocco - 47%, Spain - 20%,
Indonesia - 18%, followed by China - 9% and Romania -
6% [10, 20].
The leader among buyers of snails is China with
a share of more than 40% of world imports. Followed by
European countries, famous for their exotic cuisine -
France (23.12%), Italy (10.46%), Belgium (5.76%),
Greece (4.16%) and others (13.62% ) [10, 20]
The world market of snails in 2018 amounted to
750 thousand tons, snail meat - more than 110 thousand
tons, and demand is met by a maximum of 70%. In 2017,
the world's production of snails was 650 thousand, in
Ukraine - 415 tons (Fig. 1). In 2018, for the first 3
months. there is a decline - production volume amounted
to 60.5 tons, which is explained by the purchase of young
snail farmers. However, despite the fact that Ukraine

consumes very little snail meat (10-12 tons per year),
Ukraine in recent years has considerably increased ex-
ports of snails to France, Spain, Poland, Germany, Bel-
gium, and Britain [10-14, 20].

Import of snails increased significantly in
Ukraine. In 2015, they were imported for 0,2 thousand
dollars (0,4 kg), and already in 2016- 4,8 thousand dol-
lars (977,9 kg). In 2016, just like a year earlier, China
became the main supplier of mollusks to Ukraine. The
second place is France. It is noteworthy that in 2015 Rus-
sia blocked the top three importers of molluscs in
Ukraine - $ 861.2 th. (593 tons). Already in 2016, deliv-
eries from this country decreased by almost 8.5 times
[10-14, 20]

The main advantages of snail breeding include:
meat contains a minimum of cholesterol - 48 mg / kg
(pork - 83 mg / kg, beef - 126 mg / kg), which helps to
protect the heart and human circulatory system; strong
aphrodisiac (dominated by chocolate and strawberries) -
used to enhance feelings; snails emit 80 times less me-
thane than cows; To get 200 calories, a person consum-
ing meat snails, eat the least fat and most proteins in
comparison with other meat; ease of breeding and care,
do not hurt [2, 4, 15].

There are three ways of breeding snails [21-24]:

1. extensive - involves the cultivation of mol-
luscs in natural conditions, involves growing completely
in the open area. The advantage of this method is a low
budget, a drawback is the long term of cultivation. Culti-
vation under natural conditions is suitable for private
arboretum, botanical garden or park. It is in these condi-
tions that it is possible to exclude the main enemies of
mollusks: rodents, birds, wild boars. Existing in a closed
territory the snails do not crack.

2. The intensive method is more suitable for
breeding on an industrial scale, provides for breeding in a
closed room of the greenhouse type. In this case, it is
necessary to create an optimal microclimate for molluscs
(constant maintenance of the required temperature and
humidity) and intensive feeding. With this method, they
grow and mature much faster (in about a year and a half).
Advantages of the intensive method: obtaining a high
number of individuals and their eggs, which are called
"white caviar". Cons: high initial costs and high com-
plexity.

3. Semi-intensive breeding of snails in open pits,
where natural shading and moisturizing are organized, as
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igure 2 - View of thefarm fof snails

well as a good organization of feeding, with the addition
of moderate amounts of feed. Thus, snails grow and ripen
in 2-2,5 years, based on the conditions of cultivation and
retention. The benefits of a semi-intensive method: low
initial costs, the possibility of growing on a small area,
rather low complexity. Disadvantages of the method:
relatively slow growth and development of individuals
(slower than in intensive mode) [26, 27, 33]. This tech-
nique is quite universal - suitable for breeding both in
industrial production and in private subsidiary farms.

In the case of growing molluscs by semi-
intensive method in a private auxiliary farm, it is possible
to save a lot on their feeding. Dandelion, nettles, bur-
dock, eggplant, horse sorrel and other wild plants will fit
the diet of the individuals. You can use food waste, pro-
cessed fruits and vegetables, leaves. Thus, the semi-
intensive method is most suitable for domestic breeding -
the cost of food will be virtually eliminated.

With the maintenance of snails, provision is
made for feeding with natural forages, feed additives and
a combined method. A special need for a diet should be
the presence of calcium to strengthen their shell [21-29].

The most popular method of breeding snails is
the farm. The first gluten farm in Ukraine appeared in
Transcarpathia in 2010 [18]. Today in Ukraine there are
15 gilly farms, 90% of which is exported. Among the
largest include: "Snail EIf" (Kyiv region); Eco Ravlyk
(Vinnytsia region); "Western Snail", "Organic Escargo";
Ponebel (Lviv region); "Restaurant" (Khmelnytsky re-
gion); "Farm M. Demian", "Pokutskiy snail" (Ivano-

Frankivsk region); "Aulika" (Zhytomyr region); "FG-
Ravlyk-2016" and “USH (Ukrainian Snail Holding)”
(Poltava region); "Zdravlik" (Dnipropetrovsk region);
Aunt sophie snails (Kherson region); "Squirrel House"
(Kharkiv region); Family Snail Farm (Odesa region) [10-
14, 20, 26, 27, 33]. The Ravlyk Farm is a farm that aims
to develop a culture of snail consumption in Ukraine, as
well as the integration of quality tools for growing mol-
luscs in Ukrainian agriculture (Table 2).

Breeding of snails in artificial, "greenhouse"
conditions is also a guarantee that the meat that is sold
will be free from various contaminations - heavy metals,
pesticides and others. Propagating snails are good. Only
they need space. Normal conditions for their lives are
created when 40-50 snails (that is, about a kilogram) live
on 1 square meter.

In the Zhytomyr region and throughout the
whole of Ukraine, the grape snail is spread. People who
decide to do this business must imagine the life cycle of
this snail, taking into account the factors of the environ-
ment: temperature, humidity, thermal regime. For exam-
ple, our snail does not like the dry continental climate.
However, it does not fit and excessive moisture. Usually
the snail lives up to seven years, but in the conditions of
our climate, it becomes sexually mature and commercial
only for the third year. That is, it reaches those sizes that
allow it to be used as a food product. So, in terms of out-
door parking, one should expect that the return will not
be earlier than 2 years. The snail in the natural environ-
ment grows more slowly than a rabbit or a cow.

Today in the forage market of Ukraine there are
such types of additive for snails as: ahatinka, grain-
calcium mixture for ahatian, dried gammarus and mixed
feed, which is usually imported.

Ahatinka is a universal protein-calcium feed ad-
ditive for snails [30]. Advantages: Suitable for all types
of Achatina, arachatin, lymph coli; accelerates the
growth and for mation of a healthy strong shell; it has an
attractive taste and smell for snails; Suitable for snails of
all ages; Recommended for daily use.

Composition: shells of mollusks, shells of raw
chicken and quail eggs, sepia (cuttlefish), chalk, groats
(oats, buckwheat, corn, wheat), gammarus, fish meal,
meat and bone meal, tricalcium phosphate, vitamin and

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Table 2 - Pricing policy for snails in Ukraine
Price, UAH
Ne Name products . «Ukrainian «Organic g
«Eco snaily Snail Holding» Escargon «West snail»

1 Live snails, 1 kg 240-320 896 200
2 [Motherwort 260-370 310-372

Snail fillet in marinade, 1 kg 1000 1180-1580 1300
4 dRic;efle(:ir}é—nr?esl;izCse:I,ni—Egished stuffed in shell with 950 1000-1500 1200 980
5 Snail Lux (maxim), 1 kg 950
6 "Snail in a plum sauce", a bank of 400 grams 170 200
7 Snail fillet, 1 kg 1300 1300
8 Caviar of snails, 100 grams 3000 3990 2800
9 Slime of snails, 1 kg 4900

4 1 http://grain-feed.onaft.edu.ua
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Table 3 - Recipes for fodders for snails and their nutritional value,%

optimized the recipe for compound feeds

Components MF MF Experimental for snail§ for the software comple?c
Ahatinka Bulgaria sample MF KomOptlm Expert (Vorpnezh). Optimi-
zation was carried out in terms of the
Wheat 69 10 20 nutritional value of feed (the content of
Barley without films - - 20 exchange energy, crude protein, crude
Maize - 30 15 fiber, amino acids, calcium, phosphorus,
Wheat bran 5 - 3 sodium) and its value.
Soybean meal N 21,5 N In the calcul.ation,. a comparison
Fish meal To - 7 of the calculated recipe with recipes for
feedstuffs for Achatin and feed for the
Meat and bone meal ' ' S snails produced in Bulgaria was carried
Monochlorohydratlizine 98 - 0,1 - out. The recipes of feed and their nutri-
Salt cooked - 0,4 - tional value are given in Table 3.
Tricalcium phosphate 12 5 5 d 1It isdestal?lished tha}t fthe? feed (})ln
the developed recipe is not inferior to the
Chalk feed = 30 24 fodder that are offered today for the cul-
Eggshell 3 ' ' tivation of snails, and at a cost is cheaper.
Premix 1 3 1 According to the calculated rec-
The price of mixed feed with || 14219,0 10766,0 9526,0 ipe, feed was obtained in accordance
VAT, UAH / ton with the phased technological scheme
Indicators of nutrition presented in Fig. 4. Technological pro-
- cess of production of mixed fodder was
Raw protein 15,56 13,68 14,58 carried (f)ut in accordance with the "Rules
Crude fiber 2,34 2,38 1,57 of organization and maintenance of the
Lizin 0,75 0,79 0,66 technological process of production of
Methionine 0,32 0,20 0,26 fodder products" (Kiev, 1998).
Methionine + Cystine 0,58 0,43 0,46 palltawsmatenials used or e
Calcium 5.2 1159 10.19 produ(ftlon of I'nlx.ed fodders for sngﬂs
come in a certain size in a paved species
Phosphorus 2,22 1,00 1,30 in bags and should be characterized by
Phosphorus is digestible 1,68 0,65 0,96 the passage of the sieve Ne 20 (a lattice
Sodium 0,17 0,67 0,40 with a diameter of holes & 2 mm) or SD

mineral complex. Average price - 28 UAH / 100 g.

Forage for AHATIN grain-calcium mixture of
ground snails 100 g Zelena Zoo - the main feed for land
snails: the best source of calcium for land snails Ahatin,
Arachatin, Limicolaria and other animals. It is best fed
with snails and in dry form from a bowl, and mixed with
juicy food [31]. Ingredients: 50% of grain (oat flakes,
rice, buckwheat, millet, mix for exotic birds, vitamin and
mineral complex), 50% calcium (sepia - cuttlefish shell,
natural forage chalk, raccoon, egg shell). Average price -
13 UAH /100 g.

Research results

Based on the literary search, taking into account
the needs and taste preferences of snails, and analysis of
the existing additive for snails, we have calculated and

Wy

© “3epHOBi IpoxykTH i KOMOiKopMu™”, 2018

Ne 1,6 (wire mesh with a cell size of 1,
6x1.6 mm) not less than 95%.

The raw materials are alternately fed to a dip-
ping unit in a folding cabinet, which has a metal mesh
with 50 x 50 mm holes, to remove random impurities.

If necessary, the raw material must undergo pre-
liminary granulometric preparation. The raw material,
which does not meet the requirements for grain size, is
crushed in a hammer crusher, in which a sieve shell with
a diameter of holes & 3 mm is installed. The grinding
products are sent to a sifting machine, which installs a
sieve - a cloth of a lattice Ne 20 with a diameter of holes
& 2 mm. Orient sieve Ne 20 with diameter of holes & 2
mm is sent for repeated grinding in the same hammer
crusher. The passage of the sieve Ne 20 with the diame-
ter of the holes & 2 mm - is sent to an electromagnetic

b)
Figure 3 - Components (a) and ready-mixed fodder (b) for snails

42



Grain Products and Mixed Fodder’s, Vol.18, 1.4 / 2018

e

Grain raw Mineral raw Protein raw
Premix
v v v ..
Tricalcium phosphate
Cleaning Grind Grind
[
> > vy
y y y .
. . ; Cleaning
Grinding Grinding Screening ;a:te
v v &2 MM P waste products
Screening Screening products
3 Mmm &2 MM
i

| 1

Measuring

v

Mixture (1=240 ¢, n=1,25...1,4¢™)

v

Packaging

v

Final product

Figure 4 - A phased scheme for the production of mixed fodders for snails.

separator for the separation of metal-magnetic impuri-
ties, and then into the suppository bunkers.

Prepared components (Fig. 3, a) are dosed
according to the recipe on a weight dispenser. The
suspended components are sent to the mixer. The main
mixing of the doped components is carried out in a
periodic mixer with a blasting mixing device for 240 s at
a rotation frequency of the mixing device operating unit
n =125 .. 14 ¢’ Ready mixed fodder (Fig. 3, b) for
snails is packed in bags of 50kg or a small container of
100 g cans.

Painted fodder was studied by definition of
physical, chemical and microbiological quality indices.

Organoleptic characteristics of feed for snails:
appearance - a dry homogeneous mixture without solid
lumps with the color inherent in the combined color of
the mixed-recipe components (gray) (Fig. 3, b). The
smell is inherent in the combined odor of the mixed-
recipe components (slightly pronounced fish).

Physical indicators of feed for snails: the mass
fraction of moisture - 10,5%, volume mass - 720 g/ 1, the
natural slope angle - 48grad., The brightness - 6,3 cm / s,
the size - 0,56 mm.

Analysis of the physical properties of the
components of the feed additive indicates that all the
components refer to heavy-duty raw materials, since the

Table 4 - Microbiological indicators of feed for snails

angle of the natural slope is more than 40 deg. These
properties must be taken into account when choosing
technological regimes for the preparation of raw
materials for the production of feed (the gradient angle of
gravity, bottom bunkers, the height of the embankment in
bunkers, etc.).

According to the organoleptic, physical
properties and chemical composition, ready-mixed
fodder for snails meets the requirements of the State
Standard of Ukraine.

The microbiota is determined in order to find
out what microorganisms present in the feed. In the
presence of Salmonella and Intestinal Sperm Bacteria
(ISB), feed may be dangerous to animal feeding. The
microbiological parameters of the mixed fodder were
evaluated by the determination of the number of bacteria,
mold fungi, Salmonella and BGKP. Fodder was stored in
unregulated conditions for 1 month. The results are
presented in Table 4.

It has been established that according to the
quality indices the experimental sample of mixed fodders
for snails meets sanitary requirements, since the amount
of CFU is less than 500 in 1g. In the developed
experimental sample, the number of colonies is higher
than in the mixed fodder of the Bulgarian production due
to the presence of animal feed (meat-bone meal ).

The zootechnical

evaluation is the final result

Sample Bacteria Mushroom = 0 i
mixed mushrooms 2 . of fietermmmg the effective
fodder (MF) Number of nMAFAnM | Dissolvi || SFU/g g |2 action Of~ fodder [34]. The
.. = zootechnical evaluation of
colonies in a cup CrU/g ng s the feed was carried out
MF Ahatinka Norm 205 2050 1:10 Mushroom < - using 3 groups of snails:
- no s of the g g control and 2 experiments
MF Bulgaria | . [ 99 3900 1100 | ity | B | E | on 7 units in cach group.
Experimental than 107 2700 1:100 || Mucorales ‘é ‘g Conditions  for  keeping
sample MF 500 snails: temperature + 18 ...
43 http://grain-feed.onaft.edu.ua
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Table 5 - Dynamics of live weight and growth of legs of

SN g
h ¢ i Yt T |

Figure 5 - Determining the léngth of the leg and the weight of the snails

length % at the f i tio (FCR
snails during feeding of mixed fodder ength by 30% at the feed conversion ratio (FCR)

1.2... 1.5
Testing Groups snails
Control Conclusions
Month Helix pomatia Akhaten 1. The growth of consumption of snails,
mor | Lvw| mor || Lum | b,mm| mr | 1, mm especially in Europe, forms favorable market
< < conditions that ensure a guarantee of constant
1 92,8 (| 42 | 934 | 47 18 || 1447 50 demand for products of activity of snail farms in
Ukraine.
2 9504 - | 964 - ~ 14833 - 2. Growing of snails is a waste-free
3 97,8 || 48 [ 99,8 55 26 [ 154,82 62 production with a closed cycle, which allows to get
a commodity snail, meat, white caviar, offspring.
4 99,2 _ 101,0 _ _ 157,76 _ Creation of snail farms allows to expand the
5 1014 56 | 103,1| 62 35 162,3 87 domestic assortment of high biological value food
products, as well as feed products.
6 102,5) - 1046] - - 166,8 - 3. Growing of snails is one of the
7 104,1] 63 || 1059 69 48 1723 91 directions of the solution of protein deficiency in
the food and feed industry and the rational use of
8 1058 - | 107,00 - - 17471 - land resources.

4. Scientifically grounded and developed

30°C, relative humidity 75 ... 90%, world day 9 ... 11 h.

The control group fed the main diet (OR):
cucumbers, lettuce, apples, carrots in the same amount.
Experimental groups received the main diet and 2 g of
feed per day. Fodder was fed at evening and night time,
pre-creating conditions for spraying "fog" with the help
of a humidifier.

The assessment was conducted on the following
indicators: growth of live weight (m, g); the length of the
leg of the snails (I, mm) and the width of the snail (b,
mm). The results of averaged research are shown in
Table. 5 and Fig. 5

Fodder for snails during feeding gives a positive
zootechnical effect, since the size of the shell at the end
of the experiment refers to the commodity, the increase
in the mass of snails increased by 13.6%, and the

recipes of mixed fodders for snails with feed conversion
ratio 1,2 ... 1,5, which allow more rational use of non-
traditional types of raw materials.

5. According to the organoleptic, physical
properties and chemical composition, the finished
product meets the requirements of the State Standard of
Ukraine. According to microbiological indicators of
quality, feed meets the requirements, since the amount of
CFU is less than 500 per | g.

6. Fodder for snails during feeding gives a
positive zootechnical effect, since the size of the shell at
the end of the experiment refers to the commodity (about
50 mm), the increase in the mass of snails increased by
13.6%, and the length by 30%

7. The Ravlyk Farm can be considered as an
object of tourism business.
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A.B. MAKAPHHCLKA; KaH[. TexH. HayK,.LIOIleHT
JLM. SAPMAK, marictp, O.M. IIIJAYBHSK, crynent ¢p-ty T3i3b
Odecvbka HayionanvHa akademis xapuosux mexuonoziu, Odeca

HAYKOBO-TEXHOJIOT'TYHE OBIPYHTYBAHHSI BUPOGHUIITBA
KOMBIKOPMIB /1151 PABJIUKIB

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Anomauin

B cmammi posenanymi numanns cyuacHo20 pasiuKieHuymea é Yxpaiui, npoonemu ma nepcnekmusu ix eupousyean-
Hs. Knacugixosani ocrosHi cghepu suxopucmarnus pagiuxie. Ilpu npasuibHomy supouyeanti paeiuxie Oiznec € npubymko-
8UM, addice M'SICO ma cu3 pasiuKie 0opozi, Maromb GeaUKy KilbKicmb Kopuchux axocmei. Haoano xapakmepucmuxy gepm 3
BUPOWYBANHS PABIUKIE 8 YKpaiHi ma npodyKkmam pasiukieHUymea — paeiuku, M'saco, ikpa, cius.

IIpoananizosani 06'emu ma cnocoou 8Upowy8anHs pasiuxie y ceimi ma Ykpaiui, 6cmanosneHo meHOenyio uwopii-
H020 30i1bUleH s NO2ONI6 51 Ma 00CA2I8 CNONCUBAHHSL PABIUKIE, 0co0U60 8 €6poni, wo Gopmye CRPUAMAUB] PUHKOBE YMO8U,
AKI 3a0e3neuyioms 2apanmito NOCMItiIHO20 NONUMY HA NPOOYKYilo OIANbHOCMI PABIUKOBUX (ePMEPCLKUX 20CNO0apcme 8
Yxpaini. Bcmanoeneno, wo y 2018 poyi 06’emu cazcnu 750 muc.m. Hagedeno dani ocHOGHUX Kpain upoOHUKIE, iMnOpmMepIie
ma cnoscusavie pasiuKie y ceimi. Busnaueni nepesazu ma HeOOAKU BUPOULYBAHHS PAGIUKIE V NOPIGHAHHI 3 8UPOULYBAHHAM
cinbebko2ocnooapcokux meapun. Ilpoeedeno ananiz ma Ha0AHO Xapaxmepucmuxy KOpMoeux niOKOpMok 07ia paenuxie Axa-
MUHKAG Ma 3epHO-Kanbyicgoi cymiuti, AKi UKOpUCmMogyoms 68 Ykpaini.

06 ’exmu docniodncenv — pasnuxu Axamunu ma pasnuxu eunozpaoui Helix pomatia, kombikopm 01 pasnuxie.

Haykoeo obrpynmosgano ma po3paxosano peyenm no6HOPayioHHO20 KOMOIKOPMY O PAGIuKie 3a 00NOMO2010 Npo-
epammozo komnuexcy KopmOnmumaEkcnepm, 00 cknady K020 6x005mb 3epHO6i, OINK08i MiHepanbHi KoMnonenmu ma 6iono-
2IYyHO akmueHi peuosuru. Hasedeno noemanty cxemy mexHonozii upoOHUYMBEa KOMOIKOPMIG O/ PABIUKIE, 3 6KAZIGKOK MeX-
HOJIO2IYHUX PedICUMI8 BUPOOHUYMBA, 32I0HO 3 AKOI0 6U20MOGNeHi 0OCTIOHI 3pasku Kombikopmy. Bueueni gizuumi, ximiuni i
MIKPOOION02IUHI NOKAZHUKY NOBHOPAYIOHHO20 KOMOIKOPMY 015 PAGIUKIE. 30 OPeaHOIenMUYHUMY, (QI3UUHUMU 8IACMUBOCTIS-
MU ma XiMIYHUM CKIA0OM 20MO8ULl KOMOIKOPM 071 pasnuxie gionosioac eumozam JJCTY.

Ilpeocmasneni pesynomamu  300MexHIUHOL OYIHKY PO3POOIEHO20 KOMOIKOPMY, 32I0HO SAKUX 6CMAHOBNIEHO, WO KOM-
OiKOpM 0714 PasnuKie npu 320008Y6aHHI 0A€ NOUMUGHUL 300MEXHIYHUL eeKm, OCKIIbKU PAKYUIKA 34 PO3MIPAMU HA KiHeyb
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eKcnepumMenmy GiOHOCUMbCA 00 MOBAPHOI, npupicm macu pagiuxie soinvuwusca Ha 13,6 %, a dosoxcuna na 30 % npu pisHi
Kouegepcii kombixopmy pienomy 1,2...1,5.
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