Grain Products and Mixed Fodder’s, Vol.22, 1.2 (86) / 2022

-

ONUT

Open Access

UDK 636.68.085.55-028.6:66.014 n@—@—
DOI https://doi.org/10.15673/gpmf.v22i2.2444

A. Makarynska, Doctor of Technical Sciences, Associate Professor, E-mail: allavm2015@gmail.com

https://orcid.org/0000-0003-1879-8455, Researcher ID: C-5217-2016, Scopus I1D: 57192819060

N. Vorona, PhD. Sc., Associate Professor, E-mail: tarnin@te.net.ua

https://orcid.org/0000-0001-6903-9016, Researcher ID: F-8020-2016, Scopus I1D: 57188205800

Department of Grain and Feed Technology

Odessa National University of Technology, 112, Kanatna Str., 65039, Odessa, Ukraine, +38487124113

RECIPES OF COMPOUND FEEDS FOR
BUDGERIGARS AND THEIR QUALITY

——

Abstract

The article describes that budgerigar are the most widespread group of poultry. They are the 4th most popular pet in
Ukraine after cats and dogs. Budgerigars are unpretentious, but they need a full and balanced diet and comfortable keeping condi-
tions. The feasibility of using pelleted feed for a balanced and complete feeding of budgerigars is justified. It should make up at least
75% of the diet. It has been proven that pellets have a good effect on the parrot's body, because compressed feed contains much more
nutrients, vitamins and microcomponents for the good development of the parrot's body. It is established that creation of a compound
feed model with the help of recipe calculation optimization programs allows you to produce an effective compound feed. It allows to
meet the needs of animals in nutrients and biologically active substances for life support, health, development, reproduction and
obtaining high productivity. Recipe calculation programs permit you to choose components from the available raw materials, taking
into account their quality, in the optimal ratio and the minimum cost of the finished product. As practice shows, the use of optimiza-
tion programs of compound feed recipes allows you to reduce the cost of the product by 5 — 7%. It is proven that budgerigars should
receive high-quality and balanced feed for normal development. The program complex for calculation and optimization of compound
feed recipes "Korm Optima Expert" was used to develop recipes of pelleted compound feed for budgerigars with minimal cost. They
meet the feeding standards and restrictions on the introduction of components and can be used for their complete feeding. Experi-
mental samples of compound feed were made in accordance with the developed recipes of pelleted compound feed for budgerigars.
Physical properties and chemical composition were studied in the experimental samples. It is established that the experimental sam-
ples are characterized by satisfactory physical properties and are balanced in content of nutrients and biologically active substances
and meets the physiological needs and feeding standards of the budgerigars. The cost of raw materials for the developed pelleted
feed is on average 10 UAH per 1 kg. It is advisable to produce pelleted feed for budgies, because the low cost and high quality will
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attract owners of budgies.
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Introduction

Budgerigars are the most widespread group of
poultry. They are the 4th most popular pet in Ukraine
after cats and dogs. Graceful small parrots with bright
feathers and a friendly character get along well with their
owners and do not require complex care, which earned
them the warm affection of their owners [1, 2].

Budgerigars are unpretentious, but they need a
full and balanced diet and comfortable keeping condi-
tions. Their health, well-being and life expectancy de-
pend on it. Budgerigars prefer various grains, seeds, veg-
etables and fruits. Particular attention should be paid to
the presence of sunflower seeds, oats and millet in the
diet of poultry. However, feeding exclusively with seeds
leads to an imbalance in the content of crude fat and oth-
er nutrients and biologically active substances.

The market offers a wide range of ready-made
grain mixtures, sticks and crackers for budgies. All of
them include substances that are necessary for full nutri-
tion. However, the best option for a balanced and com-
plete feeding of budgerigars is the use of pelleted feed. It
should make up at least 75% of the diet [3, 4].

The advantages of using pelleted feeds in the
budgerigar’s diet:

> lack of selective consumption of indi-
vidual components;
> lack of need for additional vita-

min/amino acid/mineral supplements;
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> improving the feed sanitary quality;

> improvement of taste and aromatic
properties;

> increasing the digestibility of nutrients;

> increasing the productive effect of

compound feed by 10-12%.

All rations for exotic birds are still in the devel-
opment stage and pelleted feeds are no exception. Scien-
tists around the world argue about the impact of such
feed on parrots, but parrots themselves are the best critics
of the quality, nutrition and taste of their feed. Once they
tasted a pellet, they are no longer satisfied with the usual
feed mixture. It has been proven that pellets have a good
effect on the parrot's body, because compressed feed con-
tains much more nutrients, vitamins and microcompo-
nents for the good development of the parrot's body.

Pelleted feed is not a new product, but it is not
widespread in Ukraine. This kind of feed is mainly dis-
tributed in the USA. Americans are confident in the
composition and quality of such feed. The pellets do not
leave husks, so no dust is formed.

Versele-Laga NutriBird B14 Maintenance is the
onliest company officially represented in Ukraine that
produces pelleted feed for budgerigars. However, the
price of such feed does not correspond to the wallet of
Ukrainians. You have to pay UAH 272 for 800g for fod-
der, while manufacturers of grain mixtures put a price tag
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on their product only within UAH 50 per 1 kg in Ukraine

[5].

Reducing the production cost is of great im-
portance in the competition conditions on the compound
feed market. The main way to solve this problem is to
optimize the composition of the ration, namely to obtain
balanced feed in terms of nutrients and biologically ac-
tive substances with minimal cost.

The implementation of information technologies
ensures the stable functioning and development of mod-
ern compound feed production. Creation of a compound
feed model with the help of recipe calculation optimiza-
tion programs allows you to produce an effective com-
pound feed. It allows to meet the needs of animals in
nutrients and biologically active substances for life sup-
port, health, development, reproduction and obtaining
high productivity. Recipe calculation programs permit
you to choose components from the available raw mate-
rials, taking into account their quality, in the optimal ra-
tio and the minimum cost of the finished product. They
also provide an opportunity to assess the feasibility of
introducing a particular additive, both from a biological
and an economic point of view. The quality of the final
product and the conformity of the estimated nutritional
values with the actual ones depends on the accuracy of
the recipe calculations and the consideration of all desta-
bilizing factors in the manufacturing process.

As practice shows, the use of optimization pro-
grams of compound feed recipes allows you to reduce the
cost of the product by 5 — 7%.

Purpose and objectives of the analysis

The aim of the study was to develop complete
feed recipes for budgerigars and determine their physical
properties and chemical composition. Standard methods
of analysis were used for the research.

Results and its discussion

Budgerigars should receive high-quality and
balanced feed for normal development. Therefore, devel-
oping recipes of high-quality pelleted compound feed for
budgerigars using available domestic raw materials is an
urgent task.

We used the program complex for calculation
and optimization of compound feed recipes "Korm Op-
tima Expert" to develop recipes of pelleted compound
feed for budgerigars. It is intended for calculating recipes
of compound feed and PMVA for all species and sex-age
groups of animals, poultry and fish. The normative base
of the program complex is formed on the basis of norma-
tive documents on feeding agricultural animals and poul-
try, approved by the Ministry of Agriculture and Food of
Ukraine, as well as on the basis of methodological doc-
uments issued by research institutes specializing in the
field of feeding.

The software complex for calculating optimal
compound feed recipes allows:

— to calculate optimal recipes of compound feed
with minimum cost, which are balanced according to
quality indicators;

— to calculate optimal recipes of concentrates,
including addressed ones, oriented to the consumer's raw
materials;
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— calculate the need for raw materials for the
fodder program for any period of time;

— keep records of costs and raw material balanc-
es, calculate the needs of raw materials for the fodder
program for any period of time;

— automatically adjust the amino acid composi-
tion of raw materials when the crude protein level chang-
es;

— set the limits of the ratio of nutritional indica-
tors (energy to protein, energy to amino acids, calcium to
phosphorus, etc.);

— evaluate the market value of raw materials;

—to form printed forms of the prescription of the
quality certificate;

— automatically take into account the effect of
enzyme preparations when they are introduced into the
recipes of compound feeds and concentrates.

The following components were selected for the
development of complete feed recipes for budgerigars:
barley without husk, oats without husk, millet, sorghum,
sunflower seeds, flax, soybean meal, sunflower meal,
fodder yeast, sunflower oil, salt, baking soda, DL -
methionine, premix 1%, natufos E 5000.

The nutritional value and cost of compound feed
components are given in the table. 1.

The optimal composition of compound feed rec-
ipes for budgerigars with minimal cost was obtained on
the basis of the work carried out with the help of the
"Korm Optima Expert™" software complex. They meet the
feeding standards and restrictions on the introduction of
components and can be used for their complete feeding
(Table 2).

Experimental samples of compound feed were
made in accordance with the developed recipes of pellet-
ed compound feed for budgerigars. Recipes of compound
feed are given in table. 2. Recipes 256-5 and 256-14 do
not differ significantly in the composition of compo-
nents. In recipe 256-3 the content of fodder yeast is re-
duced by increasing the content of soybean meal. This
leads to an increase in cost by more than UAH 100 per 1
ton. Sunflower meal is additionally introduced into reci-
pe 256-4 due to a decrease in the content of soybean
meal. The cost of such a recipe is lower than 256-3 by
UAH 170 per 1 ton. The physical properties and chemi-
cal composition of the experimental samples were stud-
ied.

Study of physical properties. Compound feeds
were investigated according to the following indicators:
moisture content, angle of repose, flowability and bulk
density. The research results are given in table 3.

As can be seen from the obtained data, experi-
mental samples are characterized by satisfactory physical
properties.

Study of chemical composition. The feed value
of compound feed, which was produced according to the
above recipes, was evaluated based on the nomenclature
of guaranteed compound feed quality indicators, taking
into account the detailed norms of feeding budgies ac-
cording to the following indicators: crude protein, crude
fat, crude fiber, mass fraction of calcium, phosphorus,
lysine, methionine + cystine, threonine, tryptophan.

Data on the study of chemical and amino acid com-
position of feed for budgerigars are given in the table 4.
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Table 1 - Nutritional value and cost of feed components for budgerigars [6]

=3 The mass fraction, % oy
® 3 382
T—% :' = i) - ® c DH o)
Component | = 8| £ g 8| & 3 o| £ 8 £ 8 ||
8 Y "UE; S (<] Q = Ca P Na = =} % 8_ <L = II:ILJ
< " = o @ (<5} 0 = 58 = 35 @
23 ) §| 8] E =l 3l | B zE|l=
= 5 = 2 SN 51 8¢ ||
5 x =z
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 g
Barley 281 | 13,0 12,2 2,5 1,04 2,2 |006|033|005]0,42|019|0,39]| 0,15 5,80 <ZE
without >
husk 8
Oats without | 287 | 12,0 | 12,2 | 4,70 | 1,63 22 (010} 0,30 | 0,03 | 0,50 | 0,20 | 0,40 | 0,17 6,50 6'
husk =
Millet 276 | 13,0 8,7 3,8 1,29 8,7 | 0,08 0,35 0,03 0,27 | 0,21 | 0,34 | 0,14 6,10 (I)
Sorghum 295 | 13,0 95 |3,10| 1,08 3,0 | 005 0,28 0,03]|0,22]| 0,17 | 0,32 | 0,12 5,10 'r'_J
Sunflower 541 | 6,0 | 27,0 | 55,0 50,05 | 1,5 | 0,20 | 0,30 | 0,02 | 0,62 | 0,40 | 0,58 | 0,20 15,7 i
seeds =
Flax 349 | 10,0 | 22,0 | 37,3 | 5,67 70 (0,25| 0,66 | 0,03 0,44 051 0,88 | 0,34 18,0 5‘:
Sunflower 228 | 10,0 | 40,0 | 1,70 0,81 | 16,0 | 0,36 | 1,10 | 0,08 | 1,37 | 0,88 | 1,42 | 0,53 7,00 O
meal, q
CP40% i
Soybean 230 | 9,0 | 40,0 | 1,20 0,48 | 10,6 | 0,37 | 0,65 | 0,05 2,42 | 053 | 1,58 | 0,55 | 13,50
meal,
CP40%
Fodder 220 | 9,0 | 440 | 150 006 | 1,40 052|139 0,16| 2,99 | 0,44 | 2,16 | 0,56 6,90
yeast,
CP44%
Sunflower 853 | 0,2 0 99,8 | 62,9 0 0 0 0 0 0 0 0 15,00
oil 0 T
Salt 0 3,0 0 0 0 0 0,50 0 37,2 0 0 0 0 1,20
Baking soda 0 1,0 0 0 0 0 0 0 27,0 0 0 0 0 9,80
DL- 502 | 0,2 58,1 0 0 0 0 0 0 0 98,5 0 0 110,00
methionine
98,5 %
Natufos E 4800 | 5,0 | 3600, 0 0 0 160 | 160 | 24,5 | 192, | 16,0 | 208 | 48,0 | 50,00
5000 0 0,0 0,0 0
Premix for 0 5,0 0 0 0 0 0 0 0 0 0 0 0 40,00
young geese
1-8 weeks,
1%

Table 2 - Composition and nutritional value of the calculated compound feed recipes for budgerigars

Components and quality indicators PC-256-5 PC-256-14 PC-256-3 PC-256-4
1 2 3 5 6
Barley without husk 20,0 20,0 20,0 20,0
Oats without husk 8,4 8,0 8,0 8,0
Millet 40,0 40,0 40,0 40,0
Sorghum 10,0 10,0 10,0 10,0
Sunflower seeds 5,0 5,0 5,0 5,0
Flax 3,0 3,0 3,0 3,0
Sunflower meal, CP 40 % - - - 3,5
Soybean meal, CP 40 % 6,7 6,0 8,0 4,5
Fodder yeast, CP 44 % 4,0 5,0 3,0 3,0
Sunflower oil 1,35 1,45 1,45 1,45
Salt 0,3 0,3 0,3 0,3
DL-methionine 98,5 % 0,05 0,05 0,05 0,05
Natufos E 5000 0,1 0,1 0,1 0,1
33 http://grain-feed.ontu.edu.ua
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Table 2
1 2 3 5 6
Premix for young geese 1-8 weeks, 1 % 1,0 1,0 1,0 1,0
Total 100 100 100 100
Price of feed, UAH/t 10036,00 10010,00 10120,00 9948,00
Metabolizablek energy, KCal/100 g 380 380 380 379
The mass fraction, %:
crude protein 18,24 18,33 18,33 18,12
crude fat 8,09 8,18 8,17 8,19
cl18:2 w6 4,53 4,58 4,59 4,60
crude fiber 5,23 5,19 5,31 5,72
lysine 0,79 0,80 0,79 0,75
methionine 0,31 0,31 0,32 0,32
methionine + cystine 0,60 0,60 0,61 0,62
threonine 0,75 0,75 0,74 0,73
tryptophan 0,24 0,24 0,24 0,24
arginine 1,08 1,07 1,09 1,09
isoleucine 0,8 0,81 0,80 0,79
leucine 1,44 1,45 1,45 1,42
valine 0,92 0,93 0,92 0,92
histidine 0,4 0,39 0,40 0,39
phenylalanine 0,87 0,87 0,88 0,86
phenylalanine + tyrosine 1,13 1,13 1,15 1,11
calcium 1,72 1,72 1,72 1,72
phosphorus 1,99 2,00 1,99 2,00
phosphorus available 1,45 1,46 1,44 1,45
sodium 0,20 0,20 0,20 0,20
Table 3 — Physical properties of compound feeds
Indicators PC-256-5 PC-256-14 PC-256-3 PC-256-4
Moisture content, % 12,6 12,25 12,5 12,7
Angle of repose, degree 41 40 45 47
Flowability, cm/s 6,3 6,1 59 6,8
Bulk density, kg/m® 660 655 640 672
Table 4 - Chemical and amino acid composition of feed for budgerigars (based on dry matter)
Nutrients PC-256-5 PC-256-14 PC-256-3 PC-256-4
Dry matter, % 87,4 87,7 88,4 88,7
Crude protein, % 20,90 20,90 20,70 20,4
Crude fat, % 9,26 9,33 9,24 9,23
Crude fiber, % 5,98 5,92 6,00 6,45
Calcium, mg% 1,97 1,96 1,95 1,94
Phosphorus, mg% 2,28 2,28 2,25 2,25
Lysine, % 0,90 0,91 0,89 0,85
Methionine + cystine, % 0,69 0,68 0,69 0,70
Threonine, % 0,86 0,86 0,84 0,82
Tryptophan, % 0,27 0,27 0,27 0,27
Data analysis of table 4 shows that the produced Conclusions

feeds are balanced in content of nutrients and biological-
ly active substances and meets the physiological needs
and feeding standards of the budgerigars. At the same
time, there is no significant difference in the content of
nutrients and biologically active substances in the exper-
imental samples of compound feed. This is due to the

close composition of the recipes.
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The optimal recipes of complete feeds for budg-
erigars with a minimum price were calculated and exper-
imental samples were made, based on theoretical and
experimental research. The evaluation of quality indica-
tors of compound feeds experimental samples determined
that they meet the regulatory and technical documenta-
tion and feeding requirements.
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The cost of raw materials for the developed pel- because the low cost and high quality will attract owners
leted feed is on average 10 UAH per 1 kg. We believe of budgies.
that it is advisable to produce pelleted feed for budgies,
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Anomauin

Y emammi 3aznaueno, wo xeunacmi nanysicku € HAUNOWUPEHIUOW 2PYNO0 00MAWiHbOI nmuyi. Bonu 3aiima-
roms 4 micye 3a nonyaapuicmio 8 Vkpaiuni nicis komis i cobax. Xeunacmi nanyxcku Hesubaenugi, aie nompeoyoms
NOBHOYIHHO2O 30ANAHCOBAHO20 XaApyy6anHs i Kompopmuux ymoe ympumanna. OOTpynmosana OOYinbHiCMb UKOPUC-
MAHHA 2PAHYTILOBAHUX KOMOIKOPMIE Ol 30ANaHCO8AHOI MA NOBHOYIHHOI 2001611 Xeunicmux nanyz. Bonu noeunni ckra-
oamu ne menwe 75% payiony. Jfosedeno, wjo epanyiu 0obpe 6NAUAIOMb HA OP2AHIZM NANY2U, AddCE 8 NPECOBAHOMY
KOpMI Habazamo Oinbuie NOHCUBHUX PEYOBUH, GIMAMIHIE | MIKDOKOMNOHEHMI8 OJisl 2APHO20 PO3BUMKY OP2aHIiZMYy Nany-
eu. Bemanoeneno, wo cmeopenns mooeni KOMOIKOpMY 3a OOROMO20I0 NPOSPAM ONMUMI3AYIi pO3PAXYHKY peyenmie 0o- |:|
360/15€ u2omosumu egpexmugnuil kombixopm. Lle 0osgonae 3a0060nbHUMU ROMPEOU MBAPUH Y NOHCUBHUX T OION02TYHO
AKMUGHUX PEYOBUHAX OJIA HCUMMEDIANLHOCII, 300P06'S, PO3GUMKY, Gi0OMBOPEHHS MA OMPUMAHHA GUCOKOI HPOOYKMUG-
Hocmi. IIpozpamu po3paxyHKy peyenmie 00360JAI0Mb NIOIOpamu KOMROHEHMU 3 HAAGHOI CUPOGUHU 3 YPAXYBAHHAM il
AKOCMI 8 ONMUMATILHOMY CRIBBIOHOWEHH] MA MIHIMATbHIL cobigapmocmi 20mo6o2o npoodykmy. Ak noxazye npaxkmuxa,
BUKOPUCMAHHS RPO2PAM ONMUMI3AYIl peyenmyp KoMOIKOpMIe 00380Js€ 3HUUMU cobisapmicmos npooykmy na 5 — 1%.
Hoeedeno, wjo 0nsi HOPpMANLHO20 PO3BUMKY XEUNSICTI NANY2U NOBUHHT OMPUMY8aAMU AKICHUIL | 30a1aHco8anull Kopm. 3a
00NOMO20I0 NPOSPAMHO20 KOMNIEKCY PO3PAXYHKY ma onmumizayii peyenmie komoixopmie «Kopm Onmuma Excnepmy
PO3pObIeHl peyenmu 2panyIb08AHUX KOMOIKOPMIE Oisl X6UNACMUX NANYe 3 MIHIMAIbHOW eapmicmio. Bouu eionosioa-
0Mb HOPMAM 200167 MA 0OMENHCEHHAM NO 86€0EHHI0 KOMNOHEHMI8 I MOJXCYMb OYymu UKOPUCMAHT 01 IX NOBHOYIHHOT
2o0igni. Excnepumenmanvhui 3pasku KoMOIKopMy 8UcOmMosieHi 3a po3poOaeHOI0 peyenmypor epanyibo8aHUux KOMOIKo-
pMmi6 01 xeunacmux nanye. Y 0ocnionux 3paszkax 0ocuioxceno Qizuyni enacmugocmi ma Ximiunuii ckaad. Bemanogne-
HO, WO OO0CTIOHI 3pA3KU XAPAKMEPU3VIOMbCA 3A008INbHUMU DI3UYHUMY 8AACMUBOCHAMYU MA 30ANAHCOBAHI 3A BMICOM
NONCUBHUX T DIONIO2IUHO AKMUBHUX PEeUOSUH | 8I0N06i0aomy (izion0ciuHUM nompedam i HOpMam 200i61i XEUNSACIUX
nanye. Cobisapmicmob cupo8uHU 0151 SPAHYILOBAHUX KOPMIB, AKI MU NPEOCMABIAEMO CIMAHO8UMb 8 cepeOnbomy 1) epH.
3a 1 ke. [JoyinbHo 6upobasmu spanyib08ani Kopmu 0 XGUIACMUX nanye, addice HU3bKA 8apmicmo i 6UCOKA AKICMb, WO
He yemynae 6enveilicCbkomy ananozy 6yoe, npusadaioeamu 81ACHUKIE XGUIACMUX nanye.

Kiro4oBi cjioBa: XBUJISCTI manmyru, rpaHyJibOBaHuii KOMOIKOpM, KOMOIKOPMM A XBHJISICTHX NAMNYT,
(dizuuHi BaacTuBocTi, XiMiuHu CKiIaJ, aMiHOKHCJIOTHUIH CKJIaJ, NOKA3HMKHU MOKUBHOI LIHHOCTI, pelenTH KoM-
OikopmiB.
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