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Abstract

The article describes that domestic feed products cannot always compete with high quality products of foreign firms. How-
ever, the use of imported feed leads to a significant increase in their value and, as a consequence, to an increase in the cost price of
the final product.

1t is established that for the normal development and realization of productivity, turkeys should receive quality and bal-
anced for all indicators of compound feed. Therefore, the task was to develop recipes for turkeys using high quality domestic raw
materials.

The necessity to determine the complete components characteristics of compound feeds for the finished products produc-
tion, which meets the requirements of regulatory documents and the consumer, has been proved. There are many indicators and fac-
tors that are not taken into account when calculating recipes, but significantly affect the compound feed quality.

We have developed compound feed recipes for heavy type turkeys aged 1...4 weeks, 5...13 weeks, 14...17 weeks, 18...30
weeks and over 31 weeks using the “Korm Optima Expert” software complex. The program incorporates the principle of calculating
recipes at minimum cost, taking into account the restrictions on the input of each component and the nutrition of the finished product
using linear programming by formulas.

The expediency of replacing soybean meal in poultry feed due to its high cost for cheaper protein components is substanti-
ated. In order to reduce the cost of compound feed, we have proposed the optimal composition of protein feed additive (PFA) for
replacement soybean meal in feed recipes.

On the basis of the developed recipes of compound feeds for heavy type turkeys we calculated similar recipes of compound
feeds with replacement of soybean meal for PFA in their composition according to the norms of its introduction

The quality indicators of finished products are in compliance with the minimum nutritional requirements of compound
feeds for heavy type turkeys of a given age. The cost of compound feeds with PFA is much lower than similar with soybean meal. We
determined the annual feed consumption of turkeys by growing periods based on the daily feed intake and the duration of each fat-
tening period.

Key words: turkeys, compound feed recipes, optimization, protein feed additive, soybean meal, nutritional indicators.

Introduction When forming the composition of the recipe,

Today the feed market is filled with high qual- the information about the nutritional value and chemi-
ity products of foreign firms, besides sufficiently well- cal composition of raw materials, which include the
known and experienced. So it is very difficult for a content of exchange energy, protein, amino acids, fat,
domestic producer to overcome the stereotype of atti- fiber, and minerals, is used as initial data.
tude towards domestic products as a low quality, which However, each of the feed component is char-
does not always meet the feeding standards of birds. acterized by a wider range of indicators and factors that
The world's leading producers of mixed poultry feed are usually not taken into account in the calculations,
are the Netherlands, Belgium, USA. The use of import- but have a significant impact on the quality of the pre-
ed feed leads to a significant increase in their value pared feed [3, 4, 5].
and, as a consequence, to an increase in the cost price
of the final product. Purpose and objectives of the analysis

A high level of productivity and the associated The purpose of the study is reducing the cost
level of feed conversion in the turkey meat production of feed for turkeys by optimizing the recipes for heavy
can only be achieved through the high-quality mainte- type turkeys mixed feeds. It is proposed to replace the
nance and use of high-quality, well-balanced and high expensive soybean meal in the recipe with a protein
protein diets, which include easily digestible and feed additive to achieve this goal.
properly prepared feed components [1, 2].

Therefore, the urgent task is to develop recipes Results and its discussion
of high quality feeds for turkeys using available do- The following components were selected for
mestic raw materials. the development of compound feed recipes for the

The balance of feed for all major nutrient and heavy type turkeys: corn, shelled oats, shelled barley,
biologically active substances, their good quality is triticale, soyabean full-fat, sorghum, wheat bran, wheat
determined mainly by the quality of their constituent fodder flour, soybean meal, sunflower cake, lucerne
components. It is necessary to know the full description herbal flour, meat flour, bone meal, fish meal, meat-
of the feed components in order to ensure the feed pro- bone meal, blood meal, sunflower oil, salt, mono-
duction that meets the requirements of regulatory doc- calcium phosphate, limestone flour, baking soda, fod-
uments and consumers. der chalk, anhydrous sodium sulfate, DL-methionine,
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Table 1 — The nutritional value and cost of the feed components for heavy type turkeys [6]

Mass fraction, %
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Maize 330 13,0 8,5 4,00 1,80 2,0 0,02 0,25 0,03 0,26 0,18 0,30 0,07 5,40
Shelled oats 287 12,0 12,2 4,70 1,63 2,2 0,10 0,30 0,03 0,50 0,20 0,40 0,17 6,50
Shelled barley 281 13,0 12,2 2,50 1,04 2,2 0,06 0,33 0,05 0,42 0,19 0,39 0,15 7,40
Triticale 285 13,0 12,1 1,50 0,60 2,5 0,06 0,40 0,03 0,38 0,20 0,36 0,12 4,00
Sorghum tannin < 0,5 295 13,0 9,5 3,10 1,08 3,0 0,05 0,28 0,03 0,22 0,17 0,32 0,12 5,10
Soybean full-fat, CP 37 % 350 12,0 37,0 18,50 9,32 5,5 0,22 0,65 0,03 2,28 0,50 1,42 0,50 16,00
Wheat bran 172 13,0 14,4 4,14 1,91 9,62 0,14 1,08 0,04 0,57 0,21 0,46 0,22 3,60
Wheat fodder flour 257 12,0 14,2 3,00 0,93 4,0 0,07 0,30 0,04 0,48 0,21 0,49 0,18 3,50
Soybean meal, CP 40 % 230 9,0 40,0 1,20 0,48 10,6 0,37 0,65 0,05 2,42 0,53 1,58 0,55 13,50
Sunflower cake, CP 32 % 223 8,0 32,0 11,50 5,46 23,0 0,35 1,10 0,09 1,10 0,72 1,17 0,42 5,50
Lucerne herbal flour, CP 17 % 120 10,0 17,0 1,00 0,10 22,0 0,90 0,26 0,07 0,74 0,26 0,67 0,24 3,50
Meat flour, CP 56 % 255 8,0 56,0 12,00 | 0,90 0 5,30 2,52 1,42 2,87 0,80 2,11 0,45 8,50
Bone meal, CP 35% 146 10,0 35,0 7,20 0,06 0 13,15 7,59 1,94 0,24 0,04 0,06 0,02 5,20
Fish meal, CP 67 % 303 8,0 67,0 7,40 0,10 0 4,26 2,58 1,00 4,82 1,78 2,64 0,70 23,00
Meat-bone meal, CP 44 % 210 9,0 44,0 12,50 | 0,52 0 7,35 3,75 1,55 1,91 0,51 1,28 0,24 7,50
Blood meal, CP 80 % 280 10,0 80,0 1,00 0,10 0 0,30 0,32 0,33 6,87 0,89 3,38 1,30 19,00
Sunflower oil 853 0,2 0 99,80 62,9 0 0 0 0 0 0 0 0 15,00
Salt 0 3,0 0 0 0 0 0,50 0 37,2 0 0 0 0 1,20
Monocalcium phosphate 0 4,0 0 0 0 0 18,0 23,0 0 0 0 0 0 18,00
Limestone flour 0 1,0 0 0 0 0 36,0 0,10 0 0 0 0 0 0,45
Fodder chalk 0 2,0 0 0 0 0 33,0 0,18 0,30 0 0 0 0 1,10
Baking soda 0 1,0 0 0 0 0 0 0 27,0 0 0 0 0 9,80
Anhydrous sodium sulfate 0 3,0 0 0 0 0 32,0 0 0 0 0 0 0 7,15
Lysine monochlorhydrate 98 % 399 1,5 94,4 0 0 0 0 0 0 78,80 0 0 0 90,00
DL-methionine 98,5 % 502 0,2 58,1 0 0 0 0 0 0 0 98.5 0 0 110,00
L-threonine 98 % 349 0,5 70,0 0 0 0 0 0 0 0 0 98,0 0 85,00
Ronozym Highfos GT turkeys 75041 5,0 2550,0 0 0 0 1775 0 150 108,50 41,1 64,7 18,3 50,00
Natufos E 10000 turkeys 90100 5,0 3825,0 0 0 0 1950 1700 26,0 204,00 17,0 221 51,0 40,00
Premix for young turkey 1-17 weeks, 1 % 0 5,0 0 0 0 0 0 0 0 0 0 0 0 50,00
Premix for young turkey 18-30 weeks, 1 % 0 5,0 0 0 0 0 0 0 0 0 0 0 0 40,00
Premix for turkey, 1 % 0 5,0 0 0 0 0 0 0 0 0 0 0 0 35,00
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Table 2 — Nutritional value and cost of mixed feeds for heavy type turkeys with soybean meal and PFA

. Age of turkeys, weeks
Components and nutrients 1-4 513 14-17 18-30 31 and older
Maize 16,60 16,601 37,301 37,30| 42,60 42,60 18,00/ 18,001 22,40| 2240
Shelled oats 6,60 6,60 - - - - - - - -
Shelled barley - - - - - -1 30,00 30,00 21,40 21,40
Triticale 5,00 5,001 10,00 10,00 10,00 10,00/ 10,00/ 10,00| 14,10( 14,10
Sorghum tannin < 0,5 10,00| 10,00 - - - - 6,30 6,30 - -
Soybean full-fat, CP 37 % - - - - - - - - 4,00 4,00
Wheat bran - - - - - - 7,00 7,00 - -
Wheat fodder flour 10,00 10,00( 10,00 10,00/ 10,00{ 10,00 6,00 6,00 2,40 2,40
Soybean meal, CP 40 % 22,001 13,30 7,80 - 4,20 - 8,00 - 8,20 -
PFA - 8,70 - 7,80 - 4,20 - 8,00 - 9,10
Sunflower cake, CP 32 % - -| 10,00( 10,00f 10,00 10,00 4,00 4,001 15,00 14,00
Lucerne herbal flour, CP 17 % - - - - - - 2,00 2,00 - -
Meat flour, CP 56 % 6,00 6,00 6,00 6,00 5,95 5,95 - - - -
Bone meal, CP 35% 2,48 2,48 0,64 0,64 0,38 0,38 - - - -
Fish meal, CP 67 % 9,97 9,97 6,00 6,00 6,00 6,00 - - - -
Meat-bone meal, CP 44 % 3,00 3,00 4,00 4,00 4,00 4,00 - - - -
Blood meal, CP 80 % 2,10 2,10 0,50 0,50 - - - - - -
Sunflower oil 4,00 4,00 4,30 4,30 3,50 3,50 2,10 2,10 3,00 3,00
Salt 0,23 0,23 0,18 0,18 0,15 0,15 0,30 0,30 0,30 0,30
Monocalcium phosphate - - - - - - 0,54 0,54 1,12 1,12
Limestone flour 0,85 0,85 2,00 2,00 2,00 2,00 2,00 2,00 4,00 4,10
Fodder chalk - - - - - - 2,00 2,00 2,60 2,60
Baking soda - - - - - - 0,10 0,10 0,10 0,10
Anhydrous sodium sulfate - - - - - - 0,31 0,31 0,30 0,30
Lysine monochlorhydrate 98 % - - 0,17 0,17 0,17 0,17 0,23 0,23 0,04 0,04
DL-methionine 98,5 % 0,17 0,17 0,09 0,09 0,05 0,05 0,10 0,10 0,03 0,03
L-threonine 98 % - - 0,02 0,02 - - - - - -
Ronozym Highfos GT turkeys - - - - - - 0,01 0,01 0,01 0,01
Natufos E 10000 turkeys - - - - - - 0,01 0,01 - -
Premix for young turkey 1-17 weeks, 1 % 1,00 1,00 1,00 1,00 1,00 1,00 - - - -
Premix for young turkey 18-30 weeks, 1 % - - - - - - 1,00 1,00 - -
Premix for turkey, 1 % - - - - - - - - 1,00 1,00
Total 100 100 100 100 100 100 100 100 100 100
The cost of feed, UAH/t 13018 12681| 10459| 10156 9855 9692 9041| 8731 9309 9039
Metabolizable energy, kcal/100 g 290 290 300 300 300 300 284 284 280 280
Crude protein, % 28,00 28,00 22,11 22,11] 20,57| 20,57 14,59| 14,59| 1643| 1647
c18:2 w6 3,36 3,44 4,21 4,28 3,78 3,82 2,53 2,61 3,85 3,89
Crude fiber, % 3,63 3,85 4,52 4,72 4,25 4,35 4,58 4,78 5,91 6,00
Lysine,% 1,57 1,57 1,19 1,19 1,07 1,07 0,75 0,75 0,70 0,71
Methionine,% 0,64 0,66 0,49 0,51 0,43 0,44 0,32 0,34 0,32 0,33
Methionine + cystine,% 1,00 1,02 0,79 0,81 0,72 0,73 0,58 0,60 0,60 0,62
Threonine, % 1,03 1,03 0,80 0,80 0,72 0,72 0,50 0,50 0,58 0,58
Tryptophan,% 0,31 0,31 0,22 0,22 0,20 0,20 0,17 0,17 0,20 0,20
Arginine,% 1,79 1,79 1,39 1,39 1,27 1,28 0,83 0,83 1,05 1,06
Isoleucine,% 1,03 1,03 0,80 0,80 0,74 0,74 0,54 0,54 0,64 0,64
Leucine,% 2,12 2,12 1,64 1,64 1,53 1,53 1,08 1,08 1,20 1,21
Valine,% 1,34 1,34 1,03 1,03 0,95 0,95 0,68 0,68 0,77 0,77
Histidine,% 0,69 0,69 0,51 0,51 0,47 0,47 0,34 0,34 0,40 0,40
Phenylalanine,% 1,23 1,23 0,93 0,93 0,85 0,86 0,68 0,68 0,78 0,79
Phenylalanine + tyrosine,% 2,07 2,07 1,56 1,56 1,44 1,44 1,08 1,08 1,27 1,28
Glycine,% 1,91 1,91 1,59 1,59 1,51 1,51 0,60 0,60 0,74 0,74
Calcium,% 1,71 1,73 1,76 1,77 1,71 1,72 1,96 1,97 2,80 2,85
Phosphorus,% 1,00 1,04 0,83 0,87 0,80 0,82 0,70 0,73 0,70 0,74
Phosphorus available,% 0,78 0,79 0,59 0,60 0,57 0,57 0,53 0,54 0,53 0,55
Sodium,% 0,40 0,40 0,32 0,32 0,30 0,30 0,30 0,30 0,30 0,30
48
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Fig. 1 - The annual feed consumption of turkeys by
growing periods, kg/head
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Fig. 2 — The cost of compound feeds for heavy type
turkeys with soybean meal or PFA

L-threonine , lysine monochlorhydrate, premix, ronozym,
natufos.

The nutritional value and cost of the feed com-
ponents are given in table 1.

We have developed compound feed recipes for
heavy type turkeys aged 1...4 weeks, 5...13 weeks,
14...17 weeks, 18...30 weeks and over 31 weeks using
the “Korm Optima Expert” software complex [6]. The
program incorporates the principle of calculating recipes
at minimum cost, taking into account the restrictions on
the input of each component and the nutrition of the fin-
ished product using linear programming by formulas.

We developed recipes of compound feeds for
heavy type turkeys at all stages of growth and productivi-
ty with minimal cost with the help of the software com-
plex “KormOptimaExpert”. The recipes meet the stand-
ards of feeding and restrictions on the introduction of
components and can be used for their full feeding (table
2).

Considering the composition of compound feed
recipes for turkeys, it can be seen that soybean meal and
animal feed were introduced into the mixed feeds for
young animals to increase protein levels.

The price of soybean meal was 13500 -
13800UAH/t in the feed market of Ukraine according to

2018 data, that significantly increases the cost of com-
pound feed. In addition, in Ukraine, as in the world, there
is a large deficit of feed protein. Therefore, it is possible
to replace soybean meal with cheaper protein compo-
nents in compound feed recipes to reduce the cost of
feeding farm animals and poultry and eliminate feed pro-
tein deficiency. We have developed the optimal composi-
tion and production technology for protein feed additive
(PFA) to replace soybean meal in compound feed reci-
pes. The PFA includes: sunflower meal, fodder yeast,
wheat fodder flour, wheat bran, sunflower oil, lysine
monochlorhydrate, L-threonine, L-tryptophan, limestone
flour. The cost of PFA is much lower than soybean meal,
and nutritional indicators are in compliance with the
specified quality [7].

On the basis of the developed recipes of com-
pound feeds for heavy type turkeys we calculated similar
recipes of compound feeds with replacement of soybean
meal for PFA in their composition according to the
norms of its introduction (table 2).

As can be seen from the table 2 we did not com-
pletely replace soybean meal in the starter recipe, as the
rate of introduction of PFA in the turkeys compound feed
at the age of 1-4 weeks should not exceed 8,7%. Soybean
meal was completely replaced with PFA in the grower,
finisher, pre-laying and productive feeds. At the same
time, the quality indicators of finished products are in
compliance with the minimum nutritional requirements
of compound feeds for heavy type turkeys of a given age.
The cost of compound feeds with PFA is much lower
than similar with soybean meal.

We determined the annual feed consumption of
turkeys by growing periods based on the daily feed in-
take and the duration of each fattening period (Fig. 1).

The cost-effectiveness of replacing soybean
meal with PFA in the turkeys compound feed is present-
ed in Figure 2.

Conclusions

Thus, recipes of compound feeds for heavy type
turkeys have been developed in accordance with an im-
proved feeding program. Soybean meal has been re-
placed by a protein feed additive in this recipes. The nu-
tritional indicators of PFA are in compliance with the
specified quality, but its cost is much lower than soybean
meal. PFA can be manufactured at a feed mill with por-
tion technology by weighing portions of components and
mixing in a paddle periodic action mixer. PFA can be
used as a part of compound feeds for poultry farms and
livestock complexes, feed concentrates for poultry and
livestock farms, feed mills with advanced technology,
inter-farm or mini-feed mills.

It was proved that compound feeds with protein
feed additive had less cost than compound feeds with
soybean meal. Besides these compound feeds are in
compliance with the turkey feeding standards and re-
strictions on the introduction of components.
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Anomauisn

Y ecmammi 3asnaueno, wo gimuusnana kombikopmoea npooyKyis ne 3a62cou Modice KOHKYPY8aAmu 3 BUCOKOAKICHOIO Npooy-
Kyietro inozemnux gipm. OOnax UKOPUCMANHS IMROPMHUX KOPMIE NPU3BOOUMb 00 3HAYHO2O 3POCMANHS IX éapmocmi i AK C1i0CmEo
00 30inbLeHHs cobieapmocmi KiHyegoi npooyKyii.

Bcemanosneno, wo ona nopmansro2o po3eumky ma peanizayii npoOyKmugHoCmi iHOUKU NOGUHHI OMPUMYBAMU AKICHUL Ma
30anancosanuil 3a 6cima noxkasuukamu komoikopm. Tomy 6yno nocmasneno 3adayy po3pobku peyenmie Ons iHOUKI@ 3 BUKOPUCHAH-
HAM BUCOKOSIKICHOT BIMYUZHAHOT CUPOBUHUL.

Hogedena neobxionicme Gu3HAUEHHA NOGHOI XAPAKMEPUCMUKU KOMNOHEHMIE KOMOIKOpMi@ OJia eupobHuymea 20moeoi
npoOyKyii, sIKa 8iON0GI0AE GUMOLAM HOPMAMUGHUX OOKYMeHmie ma cnodcusaya. Icnye 6azamo noxkasHukie ma ¢pakmopis, siki He
8pAX08YIOMbCS NPU PO3PAXYHKY Peyenmie, ane iCImomHo 6nauearomy Ha aKicmos KOMOIKOpMY.

Hamu 6ynu pospobaeni peyenmu nogHopayioHHux KoMOIKOpMIE 0as iHOUKi6 easckozo muny eikom I...4 muowcni, 5...13
muoichig, 14...17 mucnis, 18...30 mudscnie ma cmapue 31 mudicns 3a 0onomo2oio npocpamuozo xomniexcy «Kopm Onmima Exc-
nepmy, 8 HbOMY 3aK1AOEHO NPUHYUN PO3PAXYHKY Peyenmis 3a MiHIMAnbHOW cobieapmicmio 3 Ypaxy8anHsam o0omMedcenb 8600Y KOiC-
HO20 KOMNOHEHMY ma NOMCUBHOCMI 20M08020 NPOOYKNLY 3a O0NOMO2010 TIHIIHO20 NPOSPAMYBAHHS 30 POPMYIAMU.

Ob61pyHmosano OOYinbHICMb 3AMIHU COEBO20 WPOMY Y peyenmax KOMOIKOpMI6 OISl CilbCbKo20Cno0apcbkoi nmuyi yepes
11020 8UCOKY 8apmicmb Ha Oinbut Oeulesi OiIK08i KOMNOHEHMU.

3 memoio 3nudicenHs eapmocmi KOMOIKOpMY Hamu 6Y10 3anpoONOHO8AHO ONMUMATLHULL CKIA0 MA MEeXHOI02isA GUPOOHUYM-
6a 6i1k060i kopmosoi dobasku (BK/]) ona 3aminu é peyenmax KoMOIKOPMi6 cOE8020 WPOMY.

Ha ocnosi po3pobiaenux peyenmis komMOiKopmie Onis iHOUKIE 8adHCKO20 Muny Hamu OYau po3paxo8awi aHano2iuni peyenmu
KOMOIKOpMIS i3 3aminoI0 8 ix ckaadi coeeoeo wpomy na BKJ] 32iono nopm ii 6eedenns. Iloxkasnuku akocmi 20mosoi npooykyii 6iono-
810aOMb MIHIMATLHUM BUMO2AM NOACUBHOL YIHHOCME KOMOIKOPMIG 0151 IHOUKIB 8AJICKO20 MUNY 3A0AH020 IKY, A 6apmMiCmb KOMOIKO-
pmie i3 BKJ] snauno nudicue ananoeiunux iz coesum wpomom. Pospaxoeano piune cnodcusanns KOMOIKopmy iHOUKAMU no nepiooax
BUPOUYYBAHHS.

Knrwwuoei cnosa: inouxu, peyenmu kombixopmie, onmumisayis, 0irkoéa kopmoga 006aska, wpom coceutl, NOKA3HUKY No-
HCUBHOI YIHHOCMI.
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