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Abstract

The article states that, according to the literature review, in aquaculture of freshwater fish species that acquire ever-
increasing production volumes, tilapia is leading with 17%, and it is follower by carp (15% of world volume). For almost 60 years,
tilapia have moved into second place in the global fish production, with the prospect of taking first place in the next 2-3 years and
overtake carp in world production. Since fish is a rich source of proteins and essential amino acids, vitamins, polyunsaturated fatty
acids, macro and micronutrients, it is also an important component of the diet of the population. Meat of tilapia is dense, non-fat,
protein content close to trout meat, does not contain intermuscular bones. One of the priorities of the development of fish farming in
Ukraine is the cultivation of tilapia. The amount of feed consumption in the world is increasing every year, due to the rapid growth in
demand for tilapia. Currently, Ukrainian businessmen are interested in the production of catfish and tilapia. The most famous
aquapride plants that grow these breeding objects are Lauren Aquaculture LLC (Rivne region), Aqua System Organic LLC (Kiev
region), Catfish from Pavlysh TM (Kirovograd region), TM “First City Fish Farm I want a catfish " (Kiev). That is why the produc-
tion of balanced domestic feed for tilapia is an important task of the feed industry of Ukraine. The theoretical study was devoted to
the issue of tilapia feed production. The nutritional value of feed for tilapia depends on the stage of the life cycle of this species of
fish. It was shown the world leading manufacturers of feed for tilapia, it was analyzed the nutritional value of feed for this species of
fish on the content of crude protein in the starting, growth and finishing periods, respectively. The requirements for the content of
essential nutrients, essential amino acids, minerals (micro and micronutrients), water-and fat-soluble vitamins and restrictions on
the content of crude fiber are given. The programs of feeding of tilapia of various producers are analyzed and an own program of
feeding this species of fish is developed, it is divided the starting, growth and finishing period of tilapia growing. For starter mixed
feeds for tilapia, the content of crude protein should be at least 45%, crude fat at least 12%, crude fiber not more than 1.5%, gross
energy not less than 18 MJ, crude ash not more than 8%. For grower’s feeds, the content of crude protein should be at least 40 %,
crude fat at least 12%, crude fiber not more than 3%, gross energy not less than 17 MJ, crude ash not more than 9.5%. For finishing
feeds, the content of crude protein should be at least 30 %, crude fat at least 6%, crude fiber not more than 5%, gross energy not less
than 17 MJ, crude ash not more than 7%. Amino acids requirements are very important for tilapia fish, feeds for tilapia from any
period should contain lysine should be at least 1.6%, methionine should be at least 0.7 %.

Key words: compound feed for tilapia fish, feed manufacture technology for tilapia fish feeds, nutritional requirements for
tilapia fish feeds.
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Introduction

Tacon A. (2008) notes that in freshwater aqua-
culture, the main fish species that are gaining ever-
growing production are tilapia - 17% and carp fish - 15%
[1]. Industrial cultivation of tilapia, as an object of fish
farming, has begun in 1957. During the 60s of 20 century
the total annual production of tilapia was less than 100
tons, now this figure exceeds 14 million tons per year.
The production of farmed tilapia has witness a 6-fold
increase during the past 15 years, jumping from 383,654
mt in 1990 to 2,096,187 mt in 2005 (FAO, 2007 [3]). For
nearly 60 years, tilapia has moved into 2nd place in the
world fish production, with the prospect of taking the
first place in the next 2-3 years and overtaking carp in
terms of the global production [1].

According to the WorldFish Center and the
University of Guelph, the volume of feed consumption in
the world is growing every year, which is associated with
a rapid increase in demand for tilapia (Fig. 1). And as a
result, the breeding of this fish in any corner of the world
through a fairly rapid growth of individuals to the presen-
tation, a rapid increase in their numbers and a fairly good
ability to adapt to the conditions of the environment in
which Tilapia is grown. However, there are not so many
manufacturers of feed for feeding tilapia in the world.
Among them, the most famous manufacturers of feed
products such as: Cargill, Purina, Biomar, Coppens [1-3].
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Fig. I - The volume of feed consumption by tilapia in
the world

Purpose and objectives of the analysis

The purpose of the study is to gather infor-
mation about the requirements of tilapia fish in crude
protein, amino acids, crude fat, crude ash, fiber, some
minerals, water and fat soluble vitamins etc. in order to
analyze the feeding program of tilapia fish of the differ-
ent foreign producers, consequently to develop the own
feeding program of tilapia fish, which is based on litera-
ture data and analyzes of it.

Analysis of the literature data

Currently, Ukrainian businessmen are interested
in the production of catfish and tilapia. The most famous
aqua plants that grow these breeding objects are LLC
«Lauren Aquaculture» (Rivne region), LLC «Aqua Sys-
tem Organic» (Kiev region), brand name «Catfish from
Pavlysh» (Kirovograd region), brand name «First City
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Fish Farmy, «I want a catfish» (Kiev). In the Kiev region
launched a unique fish farm with tilapia, it is experi-
mental development of Ukrainian production. Its author
has created a system that allows in artificially created
conditions to grow fish on an industrial scale. So far,
there is only one pool on this farm. One of the main ad-
vantages is the size of aqua farms. Its area is only 120
square meters. Innovators have already set themselves
the task - one thousand tons of fish in two years. To do
this, Ukraine must have at least 20 such farms (Portal
businessforecast).

Tilapia belongs to a large cyclic family. More
than 70 species of tilapia genus belong to 4 genera:
Oreochromis, Sarotherodon, Tilapia and Danakilia. For
industrial fish farming, tilapia of the genus Oreochromis
has the greatest interest. Tilapia niloticus (Oreochromis
niloticus L.), Tilapia Aure or blue (Oreochromis aureus
Steindacher), Tilapia macrochir (Oreochromis macrochir
Boulenger) and others are valuable objects of an inten-
sive fish farming [4]. The natural habitat of tilapia is con-
sidered to be the reservoirs of East Africa, it is found in
the rivers Nile, Niger, Volta, Gambia; in the basin of
Lake Chad; lakes: Albert, Edward, Rudolph, Bering,
Tanganyika, in the west of Africa - in Senegal. Tilapia
has a high plasticity in relation to environmental factors.
In the natural range is found in both fresh and salt waters.

These fish have a number of valuable qualities
that allow them to grow in specific conditions of deten-
tion. They have wide adaptability, grow well both in
fresh and in salt water, are resistant to oxygen deficiency
and high content of organic substances in water [7, 8].
Tilapia is able to multiply throughout the year. They
reach mass in the first year of cultivation. Meat tilapia
dense, non-fat, protein content close to trout meat, does
not contain intermuscular bones.

Tilapia is heat-loving species. The boundaries of
their normal vital activity lie within 22-350C (threshold -
10-150 and 38-420C). Tilapia well tolerates oxygen defi-
ciency (optimal content - 5-7 mg/1), resistant to high oxi-
dation of water and acidic medium. Cultivation of com-
modity tilapia is carried out at a planting density of 450-
500 ind/m3. The duration of the cultivation of this fish to
the 250-300 g weight is 120-130 days, the survival of
fish is 85-90 %. Tilapias have high environmental plas-
ticity. In brackish water with a concentration of 15-20%
tilapia grows and multiplies better than fresh [4]. One of
the most important foundations of the intensification of
production during the cultivation of any species is ration-
al feeding, it is based on the use of the highly effective
feed [5, 6]. Although for fish, based on a study of their
nutritional needs for essential nutrients, amino acids,
fatty acids and vitamins, starting and production feed are
developed, the actual practice of fish farming shows that
the problem of the fish feeding is far from being com-
pletely solved. Growing tilapia in artificial environment,
such as setting a closed cycle of water supply, in the ab-
sence of natural food, high planting density, places spe-
cial demands on the quality of the compound feed [7, 8].

At the first stage of work, works of foreign sci-
entists were analyzed and tilapia needs in nutrient and
biologically active substances were formed, as well as
amino acid requirements, mineral requirements, water
and fat soluble vitamins, which are essential to ensure the
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Table 1. Requirements of Tilapia in amino acids [12,16]

% Protein Requirements
1993 2011
Arginin 1.18 1.20
Histidine 0.48 1.00
Isoleucine 0.87 1.00
Leucine 0.95 1.90
Lysine 1.43 1.60
Methionine - 0.70
Methionine+Cystine 0.90 1.00
Phenylalanine - 1.10
Phenylalanine+Tyrosine 1.55 1.60
Threonine 1.05 1.10
Tryptophan 0.28 0.30
Valin 0.78 1.50
Table 2 Requirements of tilapia in minerals [12]
% Requirements
Macro elements, %
Calcium - 0.70
Chlorine - 0.15
Magnesium 0.06 0.06
Phosphorus 0.50 0.40
Potassium - 0.2-.03
Sodium - 0.15
Microelements, mg/kg
Copper - 5
lodine - -
Iron - 85
Manganese R 7
Selenium - -
Zink 20 20

Table 3 - The needs of tilapia in the water and fat
soluble vitamins [12]

Name of vitamin Requirements
mg/kg dry matter
Water-soluble vitamins 1993 2011
Thiamine NT NT
Riboflavin 6 6
B6 NT 15
Pantothenic acid 10 10
Niacin NT 26
Folyat NT 0.06
Choline NR NR
Ascorbic acid C NT 1
Fat-soluble vitamins,
mg/kg
Vitamin A NT 1.8
Vitamin D NT 9
Vitamin E 50 60
Vitamin K NT NT
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optimal quality level of tilapia feed and improve the per-
formance of the different fish age groups. The modern
requirements of tilapia in in amino acids (table 1), miner-
als (table 2), the water and fat soluble vitamins (table 3)
were analyzed [9, 10, 11, 12, 13].

The physical properties of mixed feeds for tilap-
ia (as for all fish feeds) have indicators as size, moisture
content, durability, bulk weight, angle of repose, etc. To
date, feeds for tilapia are produced in extruded and pel-
leted form. The length of the pellets for all numbers of
groups should not exceed 1.5 diameters. The fragility of
the pellets should be not more than 8%, water resistance
not less than 25 minutes [6, 14-16]. The size of the pel-
lets (crumbles) of feed depends on the body weight of the
fish.

The nutritional content of compound feeds for
the tilapia indicates the crude moisture content, protein
content, crude fat, crude ash, crude fiber, calcium, phos-
phorus, lysine, methionine and cysteine, some vitamins,
the presence of metallomagnetic and harmful impurities,
pest infestation [4-14]. For tilapia it is used sinning or
floating feeds [10-14].

Results and its discussion

It was considered the current programs for feed-
ing of tilapia (firms Cargill, Purina, Biomar, Coppens,
MyAquaponics). They have represented the latest
achievements of the science in the field of fish nutrition,
practices and advanced technologies for the production
of animal mixed feeds. The authors have analyzed the
feeding programs for tilapia, on the basis of which the
following conclusions can be drawn (Fig. 2, Table 4):

- the feed producers use tilapia feeding pro-
grams that differ in nutritional value of feed;
- modern feeding programs mainly divide
the tilapia breeding period into prestart, start, grower’s
and production (finisher’s) (Fig. 2);
or fish of the same age within the same man-
ufacturer make feed, which differ in nutritional value,
it was noticed the tendency to a decrease in
the content of crude protein with an increase in the body
weight of tilapia fish, which is similar for other fish spe-
cies (Fig. 2).
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Fig. 2 — Nutrient content of tilapia feed recipes for
growers of various manufacturers
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At the moment, feed for tilapia on the world
market are represented by foreign manufacturers such as
Cargill, Purina, Biomar, Coppens, MyAquaponics, which
have achieve respect of the both foreign and domestic
consumers and continue to be popular due to the high-
quality raw materials that are used and the latest technol-
ogies used.

The authors have reviewed the feeding programs
of such foreign producers as Purina, Coppens,
MyAquaponics (Fig. 2).

Based on the analysis of feeding programs and
recommendations from foreign sources, we developed
our own feeding program for tilapia, shown in Table 4,
and compound feed recipes were calculated. For starter
mixed feeds, the content of crude protein should be at
least 45%, crude fat at least 12%, crude fiber not more
than 1.5%, gross energy not less than 18 MJ, crude ash

For grower’s feeds, the content of crude protein
should be at least 40 %, crude fat at least 12%, crude
fiber not more than 3%, gross energy not less than 17
MJ, crude ash not more than 9.5%.

For finishing feeds, the content of crude protein
should be at least 30 %, crude fat at least 6%, crude fiber
not more than 5%, gross energy not less than 17 MJ,
crude ash not more than 7%. Amino acids requirements
are very important for tilapia fish, Lysine should be at
least 1.6%, methionine should be at least 0.7 %.

CONCLUSION

In the article, it is noted that cultivation of the ti-
lapia has significant prospects both in the world and in
Ukraine, the advantages of cultivation of the tilapia in
Ukraine are investigated. The requirements of water and

not more than 8§%.
Table 4 - Nutritional value of mixed feeds according the

fat-soluble vitamins, minerals (microelement and macro
elements and amino acids, features of feed recipes have
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feeding program for Tilapia fish been analyzed. The feeding programs of the tilapia of
Talieaiionms Period of growing various manufacturers have been analyzed and their own
feeding program has been developed for this species of
Starter || Grower | Finishing fish; it divides the period of cultivation of the tilapia into
Crude protein,% 45.0 40.0 30.0 starting, growth and finishing periods. For starter feed,
Crude fat. % 12.0 12.0 6.0 the content of crude protein should be at least 45%, crude
: fat at least 12%, crude fiber not more than 3%, gross en-
Crude ash, % 8.0 7.0 7.0 ergy not less than 13.1 MIJ, crude ash not more than
Crude fiber,% 1.5 3.0 5.0 9.5%. For grower’s feeds, the content of crude protein
Lysine 1.60 1.60 1.60 should be at least 38%, crude fat at least 12%, crude fiber
Methionine 0.70 0.70 0.70 not more than 3%, gross energy not less than 12 MJ,
crude ash not more than 9.5%.The main components are
Vitamins: fish meal, produced under relatively low drying condi- I:l
A, MO/ kg 1.8 1.8 1.8 tions, wing meal, corn and wheat gluten, soy products,
D, MO/kg 9.0 9.0 9.0 by-products of extraction oil and press production oil
E, mg/ kg 50.0 50.0 50.0 (soya, sunflower and other cakes and meals), premixes,
C,mg/kg 20.0 20.0 20.0 carotenoids etc.
Gross energy, mJ/kg 18.0 17.8 17.1
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JL.B. ®irypcbka, KaHl. TeXH. HayK, J0IeHT, Kadeapa TexHo0rii komMOikopMiB i 6ionanusa,
B.B. Txopenko., crynentka OKP «Marictp», @akyJbTeT TeXHOJIOTII 3epHa i 3epHOBOro 0i3Hecy
Ooecvka HayioHanvHa akademis xapuoeux mexronoziu, m. Odeca, Yxpaina

XAPAKTEPUCTUKA KOMBIKOPMIB JJIs1 TUJISIIII

Anomauisn
Y emammi 3asnaueno, wo 6ionogiono 0o nimepamypnoz2o 0210y 6 aK8axyabmypi npicHo80OHUX 6udié pubd, AKi Habyea-
1oms nocmitino 3pocmarouux 06 'emie gupobnuymea, nioupye munanis - 17%, ma kopon - 15%. Ipomseom matisxce 60 poxie munanis
nepetiuinia Ha 2-e micye y c8imogomy eupooHuymsi pubu, 3 nepcnekmugoro 3aiHamuy nepuie micye 8 Hanbaudxcui 2-3 poxu i obienamu
Kopona 3a cgimogum eupoonuymsom. Ockineku puba € bazamum 0dxcepenom OLIKI6 ma He3aAMIHHUX AMIHOKUCIOM, 8IMAMIHI8, NOi-
HEHACUYEeHUX HCUPHUX KUCTOM, MAKPO- | MIKpOeIeMeHmi8, GOHA € 1 8AdNCIUBOI0 CKI1A008010 payiony nacerenns. M'saco munanii wino-
He, HedicupHe, 3a emicmom 6inka nadaudicacmovcs 0o m'aca @operni, ne micmumo Mmidxcm'si306ux kicmox. OOnum 3 npiopumemuux Ha-
npamKie po3gumky pubnuymea é Ykpaini € eupowyeanns munanii. Obcse cnodicusants KOpMie y C8imi 3 KOJICHUM POKOM 3POCIMAE,
W0 Noe8'a3aHo 3i WEUOKUM 3POCIMAHHAM NORUMY HA MUAANI0. B danuil yac ykpaincoki Oisnecmenu 3ayikasieni y 6upooHuymeai coma i
munanii. Hatlbinow eioomumu nionpuemcmeamu, Axi eupowyioms yi naeminni o6'exkmu, € TOB «Jlopen Axeaxynomypay (Pienencora
obnacmv), TOB «Axeéa Cucmem Opeanixy (Kuiscoxa obaacms), TM «Com 6i0 Iasnuuy (Kiposoepadcvka obnacms), TM «Ilepuiuii
Micokuti Pubnuyvkuii 3a600», «Xouy coman(Kuis). Came momy supobrnuymeo 36a1anco8anux GimuusHAHUX KOMOIKOpMI6 Ol Muns-
nii € 8adcIUBUM 3A80AHHAM KOMOIKOPMOBOI npomucrogocmi Yipainu. Teopemuune docniodicents 6yi0 npucesyeno RUMantio 6upo-
b6Huymea xomoikopmie 0as muasnii. IoocusHa yinHicms KOMOIKOPMI6 01 MUANIT 3aAeXHCUMb 810 emany JHCUMMEBO20 YUKILY OAHO20
6udy pud. Hageoeni ceimosi nioepu-eupoonuxu KomMoikopmie onsl muianii, npogeoeHo anai3 nOJACUGHOI YiHHOCMI KOMOIKOpMI8 Ol
0ano2o 8udy pub 3a 6MICIOM CUPO20 NPomeiny y cmapmosuii, pocmoguii ma Qiniwnuil nepioou supowysants 6ionogiono. Hasede-
HO 8UMO2U 00 8MICMY OCHOBHUX 3AMIHHUX A HE3AMIHHUX AMIHOKUCIOM, MIHEPATbHUX PeuOo8UH (MIKpO ma MiKkpoenremenmis), 6000-
ma HCUpOPO3HUHHUX 8IMAMIHI6 ma obmedceHHss 00 emicmy cupoi knimkosunu. Ilpoananizoeano npoepamu 200ieni munanii pisHux
B8UPOOHUKIE ma pOo3pobAEHO 61ACHY NpocpaMy 200i61i 0ano20 udy pub, wo NOOiNAE nepiod UPOWYEAHHA MUAANIT  cMapmosull,
pocmosuti ma Qiniwnui. [na cmapmosux KoMOIKopMmie Ons muianii emicm cupoeo Oinka nogunno 6ymu e menuwe 45%, cupozo
orcupy ne menwe 12%, cupoi knimxosunu ne 6invwe 1,5%, obminnoi enepeii ne menwe 18 M, cupoi 30au ne binvwe 8%. Jlna
KOMOIKOpMI8 0151 MUIANisi poOcmogo2o nepiody eémicm cupozo 6inka nogunen ckiaoamu ne menwe 40%, cupozo ocupy ne meHuie
12%, cupoei knimkosunu ne dinvute 3%, obminnoi enepeii ne menwe 17 Mxc, cupoi 3onu ne oinvwe 9,5%. J{na @iniwnux xomobixo-
pmi6 0nst muasnii émicm cupozo binka nosunen 6ymu ne menuie 30%, cupoeo srcupy ne menue 6%, cupoi knimkosunu ne Ginvuie 5%,
obminnoi enepeii ne menwe 17 M, cupoi 30nu ne binvuie 7%, 0na KOMOIKOpMI6 0N MUNANIS YCIX Nepiodie 6UpOUYEanHs emicm
nisuny He menwe 1,6%, memioniny - ne mernue 0,7%.
Knrwwuoei cnosa: xombikopmu 0na munanii, mexHono2ia 6UpoOHUYMEa KOMOIKOPMIE Ol MUNANIT, BUMOSU 00 NONCUBHOCHT
KOMOIKOpMi6 01 MunAnii.
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