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QUALITY EVALUATION OF PROTEIN FEED ADDITIVE
AND TURKEY COMPOUND FEED

Abstract

The article describes that there is a problem of providing the population of the planet with a complete protein in the world
today. 1t is proved that its lack can lead to significant pathologies. This issue becomes very acute with the rapid increase in the num-
ber of people on Earth. In this situation the challenge is complicated for compound feed producers because it is necessary to provide
protein feeds to farm animals and poultry to meet people's needs for animal protein products. However, feed manufacturers should
not use protein raw materials that can be consumed as food.

Based on cooperation with compound feed producers, the task of finding alternative sources of protein raw materials, pref-
erably of vegetable origin, is set.

The optimal composition of protein feed additive (PFA) for soybean meal replacement in compound feeds for farm animals
and poultry has been developed. PFA can be manufactured at a feed mill with portion technology by weighing portions of compo-
nents 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.

We have developed compound feed recipes for heavy type turkeys using PFA to determine the cost-effectiveness of using
PFA in compound feed. Turkeys have been chosen as a poultry because they are the most demanding birds to the quality and quanti-
ty of protein in the ration.

The experimental samples of PFA were made in accordance with the developed recipes. We determined their physical
properties and chemical composition. The PFA experimental samples match the quality of soybean meal according to the physical
properties and chemical composition.

In accordance with the developed recipes of mixed feeds for heavy type turkeys experimental samples of starter and grower
feeds were made. Research of the physical properties and chemical composition of compound feeds has shown that the replacement
of soybean meal with PFA in their composition does not affect the nutritional value and technological properties of the final product.

Key words: compound feed for turkeys, physical properties, chemical composition, protein feed additive, soybean meal, nu-
tritional indicators.

Introduction technology by weighing portions of components and
In the world today there is a problem of provid- mixing in a paddle periodic action mixer. PFA can be
ing the population of the planet with a complete protein. used as a part of compound feeds for poultry farms and
It is a structural material for the human body and its lack livestock complexes, feed concentrates for poultry and
can lead to significant pathologies. This issue becomes livestock farms, feed mills with advanced technology,
very acute with the rapid increase in the number of peo- inter-farm or mini-feed mills [4].
ple on Earth [1]. In this situation the challenge is compli- We have developed compound feed recipes for
cated for compound feed producers because it is neces- heavy type turkeys using PFA to determine the cost-
sary to provide protein feeds to farm animals and poultry effectiveness of using PFA in compound feed. Turkeys
to meet people's needs for animal protein products. How- have been chosen as a poultry because they are the most
ever, feed manufacturers should not use protein raw ma- demanding birds to the quality and quantity of protein in
terials that can be consumed as food. the ration. The need for turkeys on the starting period in
Thus, compound feed producers face the urgent crude protein is 28% [5-9].
task of finding alternative sources of protein raw materi-
als, preferably of vegetable origin. Purpose and objectives of the analysis
Soybean meal is considered to be the ideal pro- The purpose of the research is to study the phys-
tein raw material of plant origin in compound feed reci- ical properties and chemical composition of the experi-
pes. Its market price is 13500 - 13800 UAH/t [2, 3]. mental samples of protein feed additive in comparison

We have developed the optimal composition of with soybean meal and compound feed for heavy type
protein feed additive (PFA) for soybean meal replace- turkeys, which included PFA or soybean meal. Standard
ment in compound feeds for farm animals and poultry. methods of analysis were used for the research.

PFA can be manufactured at a feed mill with portion
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Results and its discussion

In order to reduce the cost of mixed feed, we
have proposed the optimal composition of protein feed
additive to replace an expensive soybean meal in feed
recipes. We have developed 7 PFA recipes of various
composition using the “Korm Optima Expert” software
complex (table 1) [10, 11].

At the department of technology of mixed feeds
and biofuel at Odessa National Academy of Food Tech-
nologies the experimental samples of PFA were made in
accordance with the developed recipes (samples Ne 5, 6,
7). We determined their physical properties and chemical

composition.

The experimental samples of PFA were ana-
lyzed by the indicators that most characterize the techno-

logical properties of the finished product. They are the
angle of repose, flowability, bulk density and moisture
content. In the table 2 the results of the study of the phys-
ical properties of PFA samples Ne 5, 6, 7 and soybean
meal are presented.

Data analysis in table 2 indicates that moisture
content of PFA experimental samples is lower by 2%
than soybean meal. The bulk density and the angle of
repose of the experimental samples are lower, and the
flowability is better than soybean meal.

PFA nutritional value was evaluated by the con-
tent of dry matter, crude protein, crude fat, crude fiber,
crude ash, macronutrients, and amino acids.

Table 1 — Composition, nutritional value and cost of PFA recipes

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

Components and nutrients Sa;_r;;l)le Sa;_r;;z)le Szi;ple Si{éﬁle Sa;fggle S?%lgle Szagbple
Wheat bran - - - - - 2,00 -
Wheat fodder flour - - - - 2,00 - 2,00
Sunflower meal, CP 40 % 92,30 91,80 89,70 88,00 85,10 83,00 80,00
Sunflower oil 2,00 1,90 2,00 1,70 1,1 1,20 1,20
Fodder yeast, CP 44 % 3,00 4,00 6,00 8,00 10,00 12,00 15,00
Lysine monochlorhydrate 98 % 1,50 1,32 1,30 1,24 1,21 1,16 1,10
L-threonine 98 % 0,30 0,30 0,25 0,16 0,15 0,15 0,11
L — tryptophan, 98 % 0,20 0,18 0,10 0,04 0,04 0,04 0,04
Limestone flour 0,70 0,50 0,65 0,86 0,40 0,45 0,55 I:l
Total 100 100 100 100 100 100 100
The cost of PFA, UAH/t 11232 11036 || 10889 | 10637 | 10487 10442 10329
Gross energy, MJ/kg 17,82 17,88 17,91 17,85 17,80 17,82 17,84
Mass fraction, %:
crude protein 40,03 40,09 40,01 40,04 40,00 40,00 40,03
crude fat 3,61 3,52 3,61 3,31 2,75 2,87 2,84
cl8:2 w6 2,01 1,94 1,99 1,79 1,41 1,47 1,43
crude fiber 14,81 14,74 14,44 14,19 13,84 13,64 13,09
crude ash 7,48 7,29 7,37 7,54 7,01 7,04 7,00
lysine 2,54 2,42 2,43 2,42 2,43 2,42 2,42
methionine 0,83 0,83 0,82 0,81 0,80 0,79 0,77
methionine + cystine 1,42 1,42 1,40 1,40 1,38 1,36 1,34
threonine 1,67 1,68 1,65 1,58 1,58 1,59 1,58
tryptophan 0,70 0,69 0,61 0,55 0,55 0,55 0,55
calcium 0,60 0,53 0,59 0,67 0,50 0,53 0,57
phosphorus 1,06 1,07 1,07 1,08 1,08 1,10 1,10
phosphorus available 0,31 0,33 0,34 0,36 0,38 0,41 0,43
sodium 0,08 0,08 0,08 0,08 0,08 0,09 0,09
chlorine 0,36 0,32 0,32 0,31 0,30 0,29 0,28
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In the table 3 the chemical composition of the
PFA according to the developed recipes of samples Ne 5,
6, 7 and soybean meal are presented. Data analysis shows
that the crude fat content in the PFA is higher than in the
soybean meal due to the additional introduction of sun-
flower oil. The increased content of crude fiber, methio-
nine + cystine and phosphorus in PFA is associated with
more of these substances in the composition of sunflower
meal and fodder yeast than in soybean meal. The excess
calcium in PFA is explained by the introduction of lime-
stone flour into its composition.

In accordance with the developed recipes of
mixed feeds for heavy type turkeys [3] experimental
samples of starter and grower feeds were made. Soybean
meal was included in the starter feed Ne 1 and the grower
feed Ne 3, and soybean meal was replaced with PFA in
the starter feed Ne 2 and the grower feed Ne 4. The physi-
cal properties and chemical composition were determined
in the experimental samples of starter and grower feeds.

The compound feeds were examined for the fol-
lowing indicators: the angle of repose, flowability, bulk

density and moisture content. The results of the studies
are given in the table 4.

As can be seen from the obtained data, the re-
placement in the recipe of compound feed for young
heavy type turkeys of soybean meal on PFA does not
significantly affect the physical properties of compound
feeds. Thus, the experimental samples of starter and
grower feeds are characterized by satisfactory physical
properties.

Feed value of compound feeds, which were
made according to the developed recipes, was estimated
on the basis of the nomenclature of guaranteed quality
indicators of compound feed, taking into account the
detailed feeding norms of young turkeys by the following
indicators: crude protein, crude fat, crude fiber, crude
ash, calcium, phosphorus, lysine, methionine + cystine,
threonine, tryptophan.

The data of chemical and amino acid
composition of compound feeds for young turkeys are
presented in the table 5.

Table 2 — The physical properties of PFA samples and soybean meal

Indicators Soybean PFA
meal Sample Ne 5 Sample Ne 6 Sample No 7
Moisture content, % 10,0 9,0 9,0 9,0
The angle of repose, degree 48,0 44,0 44,0 44,0
Flowability, cm/s 30,6 32,4 32,8 33,1
Bulk density, kg/m3 540,0 522,0 516,0 521,0
Table 3 — Chemical and amino acid composition of PFA and soybean meal (based on dry matter)
Soybean PFA
Nutrients meal
Sample Ne 5 Sample Ne 6 Sample Ne 7
Dry matter, % 90,00 91,00 91,00 91,00
Crude protein, % 44 .4 43,96 43,96 43,99
Crude fat, % 1,33 3,02 3,15 3,12
Crude fiber, % 11,78 15,21 14,99 14,38
Crude ash, % 7,78 7,70 7,74 7,69
Calcium,% 0,41 0,55 0,58 0,63
Phosphorus,% 0,72 1,19 1,21 1,21
Lysine,% 2,69 2,67 2,66 2,66
Methionine + cystine,% 1,22 1,52 1,49 1,47
Threonine, % 1,76 1,74 1,75 1,74
Tryptophan,% 0,61 0,60 0,60 0,60
Table 4 — The physical properties of turkey compound feed

Indi Compound feed || Compound feed | Compound feed | Compound feed

150 Nel No2 Ne3 Ne4
Moisture content, % 12,0 11,7 12,1 11,5
The angle of repose, degree 40,0 38,5 41,0 38,0
Flowability, cm/s 6,8 7,0 6,5 7.4
Bulk density, kg/m’ 515,0 513,0 516,0 512,0
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Table 5 — Chemical and amino acid composition of compound feeds for young heavy type turkeys

(based on dry matter)
. Compound feed || Compound feed || Compound feed Compound feed

Nutrients "Nl "2 N3 N4
Dry matter, % 88,00 88,30 87,90 88,50
Crude protein, % 31,80 31,70 24,98 25,15
Crude fat, % 9,03 9,16 10,53 10,46
Crude fiber, % 4,13 4,36 5,33 5,14
Crude ash, % 8,98 8,95 8,49 8,56
Calcium,% 1,94 1,95 2,00 2,00
Phosphorus,% 1,14 1,18 0,98 0,94
Lysine,% 1,78 1,79 1,34 1,35
Methionine + cystine,% 1,14 1,16 0,92 0,90
Threonine, % 1,17 1,16 0,90 0,91
Tryptophan,% 0,35 0,35 0,25 0,25

The data analysis of the table 5 indicates that the
replacement of soybean meal by PFA in the compound
feed for turkeys does not affect their nutritional value.
The produced compound feeds are balanced in content of
nutrients and biologically active substances and meet the
physiological needs and feeding standards of heavy type

designed to replace soybean meal in compound feed rec-
ipes. The PFA is cheaper than soybean meal. The PFA
experimental samples match the quality of soybean meal
according to the physical properties and chemical com-
position.

Soybean meal was replaced by PFA in recipes

turkeys. of compound feeds experimental samples for heavy type
turkeys Ne 2 and Ne 4. Research of the physical properties
and chemical composition of compound feeds has shown
that the replacement of soybean meal with PFA in their
composition does not affect the nutritional value and

technological properties of the final product.

Conclusions

We have developed recipes of PFA and com-
pound feeds for heavy type turkeys with the help of the
software complex “Korm Optima Expert”. The PFA is

REFERENCES
1. Yehorov B.V. Tekhnolohiya virobnitstva kombikormiv: pidruchnik. Odesa: Drukars kiy dim, 2011. - 448 s.
2. Soyeviy shrot  //  Pidprivemstvo  po  pererobtsi  soyi: [Veb-sayt]. Odesa, 2019.
URL: http://soybean.com.ua/ua/soybean-fodder (data zvernennya: 07.10.2019).
3. Soevyy shrot 7 Vikipediya-svobodnaya entsiklopediya: [Veb-sayt]. Odesa, 2019.

URL: hitps://ru.wikipedia.org/wiki/Soevyy shrot (data zvernennya: 06.10.2019).

4. Dersjant-Li Yueming, Peisker Manfred. Application of soy protein concentrate in poultry pre-starter feed //
Allaboutfeed, 2010. Sep. [Beb-catim]. https://www.allaboutfeed.net/Nutrition/Diet-
Formulation/2010/9/Application-of-soy-protein-concentrate-in-poultry-pre-starter-feed-AAF 011676 W/

5. Makarinska A.V., Vorona N.V.Obrruntuvannya viboru sirovini dlya virobnitstva bilkovoyi kormovoyi dobavki
// Scientific Works. / Odes. nats. akad. kharch. tekhnolohiy. Odesa, 2019. T. 83, vip. 2. S. 26-32.

6. Makarynska, A. Optimization of feed composition for turkeys / A. Makarynska, N. Vorona // Grain Products
and Mixed Fodder’s. - 2019. - Vol. 19, Issue 4 (76). - P. 46-50.

7. Chernyshev N. I, Panin I. H. Komponenty kombikormov. Voronezh: HUP VO «Voronezhskaya oblastnaya
tipohrafiya», 2012. 154 s.

8. Davies J. Turkey feed: Structure affects performance // Allaboutfeed, 2019. Apr. [Veb-sayt].
https.//www.allaboutfeed.net/Compound-Feed/Articles/2019/4/Turkey-feed-Structure-affects-performance-
419279E/

9. Caldier P. Challenges in iseturkey breeding //  Allaboutfeed, 2014. Apr.  [Veb-sayt].

https://www.allaboutfeed.net/Raw-Materials/Articles/2014/4/Challenges-in-turkey-breeding- 1440963 W/

Akinde O. Enhancing poultry performance with nutritional supplements // Poultry World, 2012. Nov. [Veb-

sayt]. https://www.poultryworld.net/Home/General/2012/11/Enhancing-poultry-performance-with-nutritional-

supplements-1107871W/

11. Software complex “Korm Optima Expert”, 2006.

10.

L} L " L} | | L} o | | - |

37

http://grain-feed.onaft.edu.ua

FEED, QUALITY, TECHNOLOGY AND ANIMAL FEED

[ ]



%\X 3epHoBi npoxyktH i kombikopmu, Vol.20, 1. 3 (79) / 2020

YK 636.592.085.55.636.087.7-021.465
B.B. €ropos, 1-p TexH. HAayK, mpodecop, E-mail: bogdanegoroff58@gmail.com
A.B. MakapuHCBhKa, KaH/. TeXH. HAYK, TOUeHT, £-mail: allavm2015@gmail.com
H.B. Bopona, kaH1. TexH. HayK, AOUeHT, E-mail: tarnin@te.net.ua
Kagpeopa mexnonozii kombixopmie i bionanusa,
Ooecvra HayioHanbHa akademis xapuosux mexnonoziu, ya. Kanamuas, 112, m. Odeca, 65039, Vxpaina

OLIHKA SIKOCTI BULIKOBOI KOPMOBOI JOBABKH
TA KOMBIKOPMIB 1151 IHAUKIB

Anomauisn

YV emammi 3a3naueno, wo cbo2o0mi icnye npobnema 3abesnevenns HacenenHs niawemu nogHoyinnum oinkom. [oeedeno,
wo 11020 gi0cymmuicmuv Modice npuzgecmu 00 3Ha4Hux namoaoeitl. Lle numanns cmae oyoice 20cmpo i3 wUOKUM 30i1bUEHHAM KiTbKO-
cmi modeti na 3emai. Y yiu cumyayii npobiema ycknaoHoemubcs 015 BUPOOHUKIG KOMOIKOPMIB, OCKiNbKU O 3abe3neyenis nompeo
arodell y OIIKOGUX NPOOYKMAX MEAPUHHO20 NOXOO0JCEHHs HeOOXIOHO 3abe3neuysamu OLIKOSUMU KOPMAMU CIIbCbKOZOCHOOAP CoKUX
meapun ma nmuyro. OOHaK 6UpOOHUKU KOPMIG He NOGUHHI BUKOPUCTNOBYB8AMU DIIKOGY CUPOBUHY, AKA MOdice 6YMU GUKOPUCMAHA OISl
xapuosux yineu. Ha ocnogi cnignpayi 3 6upoOHuKamu KoMOIKOPMIE NOCMAno NUMAaHHs HOUWYKY anbmMepHaAmUueHux oxcepen OiNKogoi
cupogunU, 6AACAHO POCTUHHO20 NOXOOIUCEHHS.

Pospobneno onmumanvruii cknad 6inkosoi kopmosoi 0odasxu (bK/) onsa 3aminu coegozo wipomy 6 KoMOiKopmax O Cinb-
cbKkozocnodapcevkux meapun ma nmuyi. K/ mooicna 6ueomosnamu Ha KoMOIiKopmMosomy 3a600i 3a NOPYItIHOIO MEXHOOIEI WAXOM
38a2ICYBAHHA NOPYIll KOMNOHEHMI8 MA nepemMiuy8anHs 6 10Namesomy smiutysayi nepioouynoi oii. BKJ] mooice suxopucmosysamucs
Y ckaadi KomOikopmie 0151 nmaxoPabpux ma meapuHHUYbKUX KOMHIEKCI8, KOPMOBUX KOHYEHMPamia Oisi NMAXIGHUYbKUX Md mea-
PUHHUYLKUX hepM, KOMOIKOPMOBUX 3A600i68 3 Neped080I0 MEXHONO0ZIEI0, MIdHC2OCNOOAPCLKUX DO MIHI-KOMOIKOPMOBUX 3a800I6.

Pospobaeno peyenmu kombixopmis 0as inoukie eaxckozo muny 3 euxopucmannuam BK/, wo6 eusnavumu exonomiuny ege-
kmuenicms suxopucmanusi bK/[ 6 kombikopmax. Inouuoxk 6y10 ubpano Ax 0OMawiHio nmuylo, OCKiNbKU 8OHU € HAUOIIbW BUMOTU-
BUMU NMAXAMU 00 AKOCMI Ma KIIbKOCMI OIIKA 8 payioHi.

Excnepumenmansni spasku BKJ] Oynu eucomosieni 6ionogiono 0o pospobaenux peyenmyp. Mu eusnauunu ix ¢izuuni ena-
cmusocmi ma ximiynuil cxiad. Excnepumenmanvhi 3paszku BKJ] éionosioaioms akocmi co€8020 wipomy 3a (Hi3utHuMu 61acmugoc-
MAMU MA XIMIYHUM CKIAOOM.

Bionogiono oo pospobrenux peyenmyp KomOIKOpmi8 0151 IHOUKIE 6ANCKO20 MUNY OVIU GUSOMOBNEH] eKCNEPUMEHMATbHI
3pasKu CMapmosux ma epoyepHux Komoixopmie. Jlocniodcenns gizuunux gnacmugocmeti ma XiMiuHo2o ckaady Komoikopmie noxkasa-
710, Wo 3amina coesozo wipomy Ha BKJ/[ y ix cknaoi ne eniusae Ha KOpMo8y YiHHiCMb ma MexXHON02I4UHI 61ACMUBOCMI KIHYe8020 Npo-
OyKmy.

Kniouogi cnosa: xombixopmu Ons inouxie, pizuuni eracmueocmi, XiMiynuil ckuaod, 6iikosa Kopmoga 000aeKa, coeuil
WPoOm, NOKA3HUKU NOACUBHOI YIHHOCII.
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