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1 BopoHEKCKHi TOCYIapCTBEHHBI YHUBEPCUTET MHXKCHEPHBIX TEXHOJIOTHH, p-T PeBomonmu, 19, r. Boporex, 394036, Poccust
AnHoTanms. B pe3ynbrare ananmsa oTeuecTBEHHOTO OIbITa 3a ociieanue 10 et 3apy0OesxHoro onblta (Harpumep, 9 crpan: BeetHaM,
Wunus, Ucnanus, Kanana, Kurait, Hopserust, CIIIA, Ynnu, SInonus, KoTopsie 00JIaTal0T CAMBIMHU MEPEIOBBIMH TEXHOJIOTHSIMH H
000opyJOBaHUEM Uil BBICOKOA((EKTHBHOrO MPOM3BOJICTBA KOPMOB Ul PHIO) NMpH pa3pabOTKe WHHOBAIMOHHBIX TEXHOJOTUI M
000pyJ0BaHUs I MPOU3BOACTBA BBICOKONIPOM3BOJUTENBHBIX KOPMOB A PBIO OBIIO BBISBICHO, YTO METOIBI KaK CyXOro, Tak H
BJIQ)KHOTO TIPECCOBAHUSI YCTAPENU U HE COOTBETCTBYIOT COBPEMEHHBIM TPEOOBAaHUSIM B MIPOU3BOACTBE KOPMOB JUIS PbIO, TOCKONIBKY HE
JIOIyCKaeT I'TyOOKHX (pU3HKO-XMMHUYECKUX IPEBPAIIEHHH B OSIKOBO-YTIEBOJHOM KOMILUIEKCE M IIPH (PU3HUECKUX HAarpy3Kax BBOJHUT
KHUpOBBIe KOMIOHEHTHI Ha 40 %. CoBpeMeHHBIE pPHIOHBIE TEXHOJIIOTHH OCHOBAHBI HA MCIOJIB30BAaHUU KCTPY3HOHHOH 00pabOTKH
MHOTOKOMITOHEHTHOH CMECH JUTS IIPHJIAHUS Pa3INYHON IIJIaBYYECTH U PETYINPYEMOI CKOPOCTH TOTPY KEHHS II0Tyd4aeMOoro KopMa.
TeXHOMOTHS 3KCTPY3UH MO3BOJIUT BBECTU B MPOMYKT OONBIIOE KOTUYECTBO kHpa - 10 35-40%, mobutses 100 % pacimeruieHus
kpaxmaina. Ha ocHOBe M3y4eHUs] MUTaHUS KaHAIBHOTO cOMa, BhIpalieHHoro B LleHTpansHOM denepanbsHoM okpyre Poccuiickoit
denepanny, IOKa3aHa MHIIEBas [EHHOCTh KAXIOTO U3 KOMIIOHEHTOB KOPMOBOW CMECH, 00eCIIeYrBaloIas oTpeOHOCTh PBIOBI s
obecredeHHs 3HAUYUTENBHOTO YBEJIMUEHHs POCTa XKMBOTO Macca M yIydlIeHHE XUMHYECKOTO COCTaBa MsACa, OLEHHMBANACh IS
pa3HBIX BO3pAacTHBIX Ipymnm. /s pemenus sToi npobieMsl B mporpamme ontumusanuu «Kopm Ontuma Dxenept» pa3zpaboTaHbl
H3JENUsI U3 3KCTPYIUPOBAHHBIX KOPMOB. [IumieBbre motpedHOCTH KaHanbHOTO coma: 30-40 mpoueHToB Oernka, 4-6 % xwupa, He 6ornee
5 % xierdatku, 35-40 % BemecTB KCTpaKTa HO3a30THKA M 12-13 THICSY KHJIOTpaMMOB IiepeBapruBaeMoii sHepruu Jxoymns Ha 1
KWIOTpaMM (B Ilepecyere Ha CyXOl HMETh 3HAUCHHUE).
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Abstract. In the result of the analysis of domestic experience over the last 10 years of foreign experience (for example, 9 countries:
Vietnam, India, Spain, Canada, China, Norway, USA, Chile, Japan, which possess the most advanced technologies and equipment for
highly efficient production of feed for fish) in the development of innovative technologies and equipment for production of high-
performance fish feeds were identified that the methods both dry and wet pressing are outdated and do not meet modern requirements
in the production of fish feeds since it does not allow a deep physical-chemical transformations in protein-carbohydrate complex
and exercise enter fat components at 40 %. Modern fish technologies are based on the use of extrusion processing of multicomponent
mixture to give different buoyancy and adjustable rate of immersion of the resulting feed. Extrusion technology will allow to
introduce a large amount of fat into the product - up to 35-40 %, to achieve 100 % starch splitting level. Based on the study of the
nutrition of the canal catfish grown in the Central Federal District of the Russian Federation, the nutritional value of each of the
components of the feed mixture, providing the need for fish to ensure a significant increase in the growth of live mass and i mprove
the chemical composition of meat, was assessed for different age groups. To solve this problem, the "Feed Optima Expert"
optimization program has developed products of extruded feed. Food needs of canal som: 30 - 40 percent protein, 4 - 6 percent fat,
no more than 5 percent fiber, 35 - 40 percent Nosazotic Extract substances and 12 - 13 thousand kilos of Joule digestible energy in
1 kilogram (in recalculation on dry matter).
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Introduction

In accordance with the Food Security Doc-
trine of the Russian Federation, approved by the
Decree of the President of the Russian Federation
on January 30, 2010 No. 120, the share (threshold
value) of consumption of domestic fish products in
the total amount of fish resources (taking into account
the shifting reserves) of the domestic market should
be at least 80 percent. The industry program "Devel-
opment of commercial aquaculture (commaodity fish
farming) in the Russian Federation for 2015-2020"
envisages an increase of 3.9 times in the production
of commercial fish by 2020: from 40.1 thousand
tons in 2015 to 156.4 thousand tons [1-3, 8, 9].

The planned increase in the production of
commercial fish products will require a propor-
tional increase in the production of specialized fish
feed, namely, to achieve these target indicators of
the industry program for these objects of commer-
cial fish farming will require 200.0 thousand tons
of specialized feed for an estimated amount of 13.0
billion rubles. Subject to a full import substitution
of fish feed, the volume of Russian feed production
should be increased by 13.3 times [2, 5-7, 14-16].

The few Russian enterprises producing
feed for fish (the share of domestic enterprises
in the feed market for salmon, sturgeon, whitefish
and somies fish by various estimates ranges
between 5-10%), use imported technologies, are
equipped with imported technological equipment.
The recipe for feed for fish includes mainly
imported raw materials (fish flour, blood flour,
soybean meal and more). Due to the high cost
of such feed, the cost of commercial fish products
also increases significantly [4, 10-13].

Canal som (Jctalurus punctatus Raf.) —
American acclimatist, is a promising object of com-
mercial fish farming. It is grown both in industrial
production and in pond farmslt has several advantages:
it feels equally good in fresh and salty water, grows
rapidly, reproduces easily, survives in an overcrowded
body of water and is able to tolerate a temporary drop
in oxygen up to 1 gram/liter. It has no scales and
small bones, his meat has valuable taste and dietary
gualities, and the tenderness and taste is not inferior
to the popular trout and sturgeon.

Methods

A wide analysis of plant and animal raw
materials was carried out to compile recipes for raw
organic feeds for canal som. From the raw materials
available, the "Feed Optima Expert" optimization pro-
gram ensures that a prescription is observed in which
the exchange and nutritional value is fully compli-
ant, while minimizing the cost of feed. The rations
are optimized for at least 27 nutritional indicators;
open database allows the user to set additional
restrictions, as a result, made promising recipes.
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Neither the current state nor the dominant
technology for the production of fish feed based on
"fish feeding" (feed that includes fish meal and fish
oil), do not meet the objectives of long-term sus-
tainable development of agriculture on a global
scale and strongly affect the development of fish
production. Therefore, the qualitative and quantita-
tive limitation of the well-known technology of
fodder production, using fish oil and fish flour, will
not allow to ensure neither now nor then the neces-
sary growth rates of the industry, which needs an
increasing volume of feed, and the world commu-
nity has the task to answer to hunger, population
growth, environmental problems [1-2].

Choosing the recipe composition of feed for
canal som considered a number of factors. First, it
is necessary to enrich extruded feed with fats and
proteins of plant origin and minerals to achieve
their physiological dose. It is necessary to get bal-
anced on food value and with a developed structure
extrudat. Secondly, achieve a pleasant taste,
aroma and attractive structure that will change the
traditional characteristics of the components.
Third, increase the shelf life of feed.

The main raw materials in the production
of extruded feeds in accordance with the study's
objective are fat wastes of the oil and fat industry
(phosphates, deodorization, fuz), meal and meal
of etheromasal cultures. Given the amount of oil
and fat waste, they were used for the experiment.

Sunflower fuse is a product that is rich in fats
and proteins, so it is an obligatory part of the feed that
makes up the daily diet of fish, birds and animals.

The use of sunflower fuse as an additive to
feed in the fishery (as well as sunflower meal and
meal) is conditioned by its certain properties,
namely: contains 1.5 KE feed units; contains quite
a lot of oil and phosphotid, which allows it to be
used as an energy additive to feed. Also, the high
content of oil allows to optimize the process of en-
richment of feeds — in this case to exclude addi-
tional oil enrichment; High protein content — from
20... 30% opens up another way of using fuse — it
is used as a protein supplement. The cold-pressed
method allows you to keep many vitamins in the
process of oil production, so fuz can also be used
as a vitamin supplement. Thus, fuz is a source
of vitamins, proteins, fats, phosphorus and
other nutrients. Using it as an additive to feed can
significantly improve the growth of fish, as well
as increase productivity.

Phosphate contains many unsaturated fatty
acids, especially linolic type. There are many essen-
tial linolenic acids in phosphate derived from flax.
Phosphate is also a source of phosphorus and cho-
line, helping fish avoid fatty liver rebirth and
anemia. Liquid phosphate should be preferred. In a
closed container, phosphate can be stored for a year.
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Currently, the industry produces fodder — semi-
skimmed phosphate and they are a loose product. Fish
farms can purchase it in liquid or pasty form, from
plant components in feed can be included soy meal,
sunflower meal. As a flavoring use meal and meal of
ethereal cultures, for example, coriander.

The need of young catfish in raw protein is
at least 40-45%, for feeding commercial fish use
feed containing 24% raw protein.

post@uestnik-vsuet.ru

Food needs of the channel soma: production
feeds must contain — 30 — 40% protein, 4-6% fat,
no more than 5% fiber, 35-40% non-alcoholic ex-
tractive substances and 12 — 13 thousand kilos of
Joules digestible energy in 1 kg. The feed recipes
we offer to use are listed in Table 1.

The proposed recipes meet all the require-
ments for compound feeds for the preparation of
extruded feed products for channel catfish.

Table 1.

Recipes for food feed for channel catfish

Value of the indicator for mixed feed production
The nutritional value . A for fish weighing more than 50
for fish weighing up to 50 g (young) (yearlings, two-)?ear-%lds, three-year?olds)
Wheat 15,7 10,0
Peas - 19,6
Sunflower meal - 1,1
Coriander meal 10,0 10,0
Soy meal 20,1 25,0
Meat flour 5 5
Fish flour 23,70 8,6
Blood flour 3 3,0
Sunflower fuz 8,0 5,0
Sunflower phosphatides 8,0 5,0
Feed yeast 5 5
Monocalcium phosphate 0,4 1,6
Vitamin B4 0,1 0,1
Premix 1 1

Results

To determine the exchange energy of the ob-
tained feed, the content of the main physico-chemical

and biochemical indicators was studied, which

allow us to judge the advantages of the compiled pro-
duction extruded feed for channel catfish (table 2).

Table 2.
Physico-chemical and biochemical parameters of extruded feed products for channel catfish
Value of the indicator for mixed feed production
The nutritional value . — - —
for fish weighing for fish weighing more than 50 g
up to 50 g (juveniles) (yearlings, two-year-olds, three-year-olds)
Mass fraction of moisture, % Recipe 94 .
! GOST, no more 12,0
. Recipe 3,0 I 6,5
Granule diameter, mm GOST 20150
. Recipe 20 | 2,1
o ; ,
Granularity, % GOST, no more 3,0
. . Recipe 26,4 | 25,9
Water resistance of pellets, min GOST, not less than 200
Granule swelling, min Recipe 26,9 | 216
! GOST, not less than 25,0
Recipe 13,85 | 13,05
Exchange energy, MJ/kg GOST, not less than Not rated
- Recipe 44 40
0,
Crude protein, % GOST, not less than 38,0 330
. . Recipe 2,6 2,8
0 ; |
Mass fraction of crude fiber, % GOST, no more 45 6.0
. . Recipe 2,19 1,94
0 ; ,
Mass fraction of lysine, % GOST, not less than 20 15
. Recipe 1,26 1,20
0 ; ,
Mass fraction of phosphorus, % GOST, not less than 12
Mass fraction of Recipe 1,02 0,84
methionine+cystine, % GOST, not less than 0,8 0,6
. Recipe 18 16
0,
Mass fraction of raw fat, % GOST, not less than 90 6.0
. Recipe 6,5 6,5
o , ,
Mass fraction of crude ash, % GOST, no more 100
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The feed, obtained at the rational parameters
of the process and the optimally selected ratio of
feed components, was analyzed by a set of indicators
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dye); smell — corresponded to a set of benign com-
ponents included in the feed without dark, mouldy
and other foreign odors.

characterizing its fodder properties, metabolic energy,
nutrition, as well as studied the effects of conditions
and shelf life on the quality of extruded feed.

The finished product was characterized by
the following organoleptic indicators: appearance —
extrudate slightly deformed, cylinders with a struc-
ture of varying degrees of porosity, without cracks;
Color — corresponded to the color of the extruded
feed from which the pellets are prepared, or darker
(when entering dyes — the color of the corresponding

Conclusion

The complex of scientific research in the de-
velopment of formulations of production feed may
be of interest in the field of full feeding of canal
catfish, as well as will expand the range of multi-
component feed produced with a high enough bio-
logical, energy value, balanced in composition of
essential amino acids, vitamins and minerals
adapted for different types of fish.
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