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Abstract. The observation presents the comparative analysis of feed additive that produced with
ecologically safe organic protein formulation. The practical value of the research lies in the introduction
of an organic supplementation, obtained on the base of manure, processed and disinfected, into
poultry feeding. The search of fodders and feed additives from non-traditional raw materials, which
can be used in poultry feeding, is one of the main ways to improve the full-value and availability
of combined feed for poultry. Therefore, the purpose of the study was aimed to assess the efficacy
of organic protein supplement for quail feeding. The research was carried out with "Faraon" quail
kind in the farm that belongs to the "Agrocenter" poultry farm. To assess the effect of feed additive
contained organic protein formulation (OPF) the quails were divided into three groups. Control group
(1) fed with basal diet, second group (II) additionally supplemented with 5.0% (PF-5) in respect with
feed weight, and third group additionally supplemented with 10.0% (PF-10). Any harmful effect
of PF consumption was no observed. Furthermore, the PF supplementation provide the growth of

bird weight for 14.2% in PF-5 group in compare to control group. Contrary, PF supplementation
in PF-10-exposed group induced decrease in productive index equal aforementioned data. The 11
experimental group has developed he best results for egg laying per initial and average layer. Quails
of the PF-10 group has shown more low results in compare to the PF-5-exposed group, but higher
than their peers of the control group. Another result was observed in respect with the measuring of
feed consumption per unit of production. Quails of PF-5 group had the lowest feed consumption
per 1 kg of egg mass — 3.38 kg, which is by 7.4% lower than the peers from the control group. The
research results showed that the OPF produced with using dry poultry manure has no developed a
negative effect in respect with the chemical and morphological composition of eggs, quails from
the II experimental group had the best indicators. The economic efficiency of PF exposure organic
protein supplement in the production of quail egg was established with the introduction of 5.0%
into the compound feed. Taking together present results, dry poultry manure can be considered as
promising alternative source for OPF feed additive production. Firstly, OPF contains protein and
minerals which important for the production of poultry compound feed. The utilization of secondary
resources in the agricultural technology cycle has the beneficial consequences for both to reduce
significantly compound feed expenditures and to prevent the environment pollution.

Keywords: productivity; preservation; protein supplement; diet; compound feed; eggs;
quality indicators.

EdeKTUBHICTb BUKOPUCTAHHA OpraHiyHoro 6iIKOBOro KOHLEeHTpaTy B rogisai
nepenenis

Anotauisi. Po3nsHyTO IIpo6ieMy 100 BUKOPHCTAHHS €KOJIOTIYHO Oe3MeYHOro OpraHiqHOTO KOHIIEHTpaTy B TofiBii mepenenis. [Ipak-
THUYHA LIHHICTH AOCII/DKEHB MOJISITa€ Y BOPOBADKEHHI B TOMIBIIIO MITULI OPraHIYHOTO KOHLEHTpaTy 30aradeHoi nporeinom mpodasku (OIT),
OTPUMAHOTO Ha OCHOBI TOCIIY, ITepepobiIeHoro i 3He3apaykeHoro. OJJHIM 3 OCHOBHHX LUISXIB MOKPAILEHHS IOBHOLIHHOCTI i TOCTYIHOCTI
KOMOIKOPMIB TS ITHIII, € OUTYK IMIIOPTO3aMiHHHUX KOPMIB 1 KOPMOBHX J00aBOK 3 HETPAUIIIHHOI CHPOBHHH, SIKy MOXKHA BHKOPHCTOBYBAaTH Y
roxieii ntuni. Tomy # MeTa HamX JOCIIHKEHB Oylia HalpaBlieHa caMe Ha BUBUCHHS €(peKTUBHOCTI BUKOPUCTAHHS OpraHigHOi 017IK0BOT J00aB-
KM y TOfiBII niepenediB. Jlocmimkenns OyiTi MpoBEIeHI Ha Mepeniikax nopoau “dapaon’ B ymoBax nraxodadpuku “Arporentp”. i gyac mpo-
BEJICHHS 0CITiTy OyIio BCTaHOBIICHO, III0 BBEICHHS Y PaLliOH HeperestiB KopMoBoi Jo6aBku B KutbkocTi 5,0 % ta 10,0 % Big Macu koMbikopmy,
HE MaJIo HEraTUBHOTO BILUIMBY Ha HOTO CIIOXKMBAHHs. 3roI0BYBaHHS KOMOIKOPMY 3 BBEGHHAM JI0 Horo ckiany 5,0 % OiIKoBOro KOHIIGHTPATY,
CIIPUSLIIO 30UIBIICHHIO IPOAYKTHBHOCTI nepenediB apyroi (I1/1-5) rpynu Ha 14,2 % 'y mopiBHSHHI 3 KOHTPOJIBHOIO rpymoro. [lepenena Tperboi
(ITA-10) rpynw, siki y cknazni paniony orpuMyBamu 10,0 % GiIKOBOTO KOHIIEHTpATy, MaIl HIDKYI TIOKa3HUKY MPOAYKTHBHOCTI Y HOPIBHSHHI
3 KOHTPOJIBHOIO TPy1or0. Kpaimmu noxasHMKaMK HECY4OCTi Ha II0YaTKOBY Ta CEPEIHIO HECYUKy XapakrepusyBanacs I1/[-5 nocniana rpyma.
Tepenena IT/1-10 rpynu Manu HIKY1 pe3yIbTaTH y HOPIBHSHHI 3 JPYTOI0, ajle BUIL 32 TOKa3HUKH KOHTPOJIBHOI IPyNH. AHAIOTrYHa KapTHHA
criocrepirasacs i 3a IOKa3HWKaM{ BHUTPATH KOPMIB Ha OMHHMIIIO MpoyKuii. HalimeHina BuTpara kopMy Ha 1 Kr siiiiemMacu Gyia BCTaHOBIICHA
y nepeneni I1JI-5 rpynu — 3,38 kr, mo Ha 7,4 % HWK4e aHAJIOTIB KOHTPOJIBHOI IrpyIy. Pe3ynbrari NpoBeAeHUX TOCHIIKEHb TOKa3alH, 10
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JIOIaBaHHSL OPraHIYHOTO KOHIIEHTPAaTy BHPOOJICHOTO Ha OCHOBI CYXOro HTAIIMHOTO MOCIHiAY IO CKIaay KOMOIKOpMIB HE Majio HETaTHBHOTO
BIUIMBY Ha XiMiuHH# Ta Mopdooriunuii cknaf serpb. ExoHoMiuHa TOIIIBHICT BAKOPHCTAHHS OPraHiYHOTO O1TKOBOTO KOHLIEHTPATY B SIEYHOMY
TIepeTIeiBHAUITBI OyJla BCTAaHOBJICHA 32 YMOB JJOJJaBaHHS y KoMOikopM 5,0 %. 3aramom, IpeAcTaBiIeHi pe3yiabTaTd J03BOJIIIOTE PO3IILAATH
CYXHH NTALINMHUI ITOCII] K HEPCHEKTHBHE aJbTepPHATHBHE JUKEPEIIO, NP 3a Bce, IPOTEiHY Ta MiHepaJbHUX PEUOBHH IIPH BUPOOHUIITBI KOM-
OIKOpMIB JIs1 NTHUL. BUKOpHCTaHHS BTOPHHHUX PECYpCiB y TEXHOJIOTIYHOMY LIUKIII CLTHCHKOTOCIIOIAPCHKOTO BUPOOHHIITBA HE TUTBKH CYTTEBO
3HU3HUTH BUTPATH KOHIIEHTPOBAHUX KOPMIB i COO1BapTICTh MPOIYKIIii, a if 30epeske JOBKULIS Bill 3a0pyIHEHHSL.

KirouoBi cjioBa: mpoayKTHBHICTB; 30€PEKEHICTh; OLTKOBA J00aBKa; pallioH; KOMOIKOPM; SHIIS; SKICHI MOKa3HUKH.

Introduction

Worldwide progress in order to provide human with meat
requires extensive farming to produce animal origin protein where
special attention is paid to the development of the poultry industry.
Poultry farming progress leads not only to an increase in the
production of meat and eggs, but also to an increase in the amount
of poultry manure, which cannot be utilized used fully on farms
and pollutes the environment (Orishhuk, 2019; Kucheruk, 2019;
Osipenko & Merzlov, 2022). According to the legislation of most
developed countries, processing and rational use of bird manure
is a mandatory element in the technological process of poultry
production (Mylovanov, 2018).

The applying of dry poultry manure as a feed additive in ruminant
diets has been studied for a long time. For example, in Great Britain,
the production of concentrated fodder for cattle, containing up to
50% of dry manure, has been put on an industrial base. In Slovenia
a special instruction has been approved to provide feeding animals
with poultry manure, but in compliance with sanitary conditions.

The recent published data indicate that a greater economic effect
is noted with using dry poultry manure as a feed supplement than
its application as an organic mineral fertilizer (Gacenko, 2014;
Osipenko & Merzlov, 2023). Detailed calculation of several study
showed that poultry manure contains 30-35% of dry matter; 28-33%
of crude protein; 28% of raw ash; 3.4-5.0% of crude fat; 14-15%
of crude fibre and 46-48% of nitrogen-free extractive substance, as
well as 2.6% of calcium and 1.6% of phosphorus (Mel'nyk, 2016;
Pepper & Dunlop, 2021).

The supplementation of dry poultry manure with dose 8.0%
in respect to total compound feed instead of the same amount of
sunflower mill cake for broilers demonstrated the highest intensity
of weight gains in the exposed to manure group (Mel'nyk, 2018).
Therefore, the applicatgion of organic products will allow to reduce
significantly the cost of protein raw materials for the production
of compound feed, on the one hand, and to reduce environmental
pollution from poultry manure, on the other hand (Kanda, etal., 2015;
Ryabinina & Melnik, 2022). Thus, the use of poultry biowaste, in
particular, manure, processed and disinfected, as a highly effective
feed supplement in the diet for animals and poultry is relevant.
This will solve simultaneously the problem of manure disposal,
thereby reducing the anthropogenic impact on agroecosystems and
improving the ecological state of the environment (Jacenko, 2015;
Orishchuk & Tsap, 2020; Tsap & Orishhuk, 2021; 2023).

The aim of our study was to assess the effectiveness of using
organic protein supplement on quail productivity and egg quality
indicators.

Materials and methods

The organic protein supplement was material for the study. In
order to achieve the set goal, a scientific and economic experiment
was carried out in the conditions of the Agricultural Centre
"Agrocentr", the Dnipropetrovsk region. The study carried out
with use 90 quails. The "Faraon" breed quails of 30 days aging
were selected and caged accordingly farm requires. Taking into the
account gender, body weight and general physiological state, three
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Table 1 — The scheme of study
Group, (n =30)

Feeding features

Control Compound feed complete diet (CF)
PE-5 CF +5 % organic protein supplement
PF-10 CF +10 % organic protein supplement

groups were formed accordingly the method of analogue groups
including one control and two experimental groups. The quails of
control group were fed with standard compound feed (CF) of the
"Agrocentr" production. The quails of experimental groups PF-5
and PF-10 were fed with compound feed supplement with OPF in
the doses 5.0% and 10,0%, respectively (Table 1). The duration of
the experiment was 90 days.

Feeding was carried out twice a day, there was constant access
to drinking water.

The study of the chemical composition of compound feed
and egg samples was carried out with using next basic methods:
the initial moisture content was determined by drying the samples
in a drying oven at a temperature of 60-65 °C to a constant mass;
hygroscopic moisture — by drying the samples at a temperature
of 100-105 °C to a constant mass; crude fibre — according to the
method of Henneberg and Shtoman; crude fat — according to the
Rushkovski method, counting to the amount of defatted residue
in the Soxhlet apparatus when ether is used as a solvent; crude
protein — according to the Kjeldahl method; raw ash — by the dry
combustion method, i.e. burning the sample in a muffle furnace at
a temperature of 450-500 °C. Exchangeable energy in feeds was
determined by the calculation method based on the data of chemical
analysis of feeds. Amino-acid composition of feeds was determined
on automatic analyser AAA-881.

Results

The content of exchange energy and crude protein in the diet of
quails from the control group was 1.32 MJ and 21%, respectively,
the level of crude fibre was 4.0%. But quails' need for protein
depends primarily on the availability of amino-acids in the feed,
especially during the first two weeks of rearing. In compound feed,
the level of lysine was 1.62%; methionine — 0.78%; tryptophan —
0.24%; threonine — 0.64%; calcium and phosphorus — 2.6 and 0.6%,
respectively. The combined feed in the experimental groups was
balanced in terms of all nutrients.

During the entire experimental period, the difference in feed
consumption between the groups was insignificant and unreliable,
which indicates a sufficiently high adaptation of the quails from the
experimental groups to the new feed supplement. During the period
of the experiment, the quails from the control group consumed
30.8 g of feed per head per day on average. Quails from the II
experimental group consumed by 0.32% feed more, quails from the
III group consumed by 0.62% less feed, respectively, compared to
the control poultry. Thus, the use of organic supplement based on
DPM for quail feeding in the doses of 5.0 and 10.0% of compound
feed total weight did not induced a negative effect of feed additive
consumption.
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Table 2 — Chemical composition of experimental quail egg, %

Parameter, n =10 Control PF-5 PF-10
Egg white
Moisture 86.3+£0.23 86.4+£0.22 86.7+0.34
Dry matter 13.7+0.24 13.6 +£0.22 13.3+£0.31
Dry protein 11.3+£0.17 11.6 £ 0.23 10.9 +0.42*
Yolk
Moisture 51.2+0.39 52.3+0.71 52.2+0.39
Dry matter 48.8 £0.39 47.7+0.70 47.8 £0.39
Dry protein 16.1+0.21 16.2+0.22 15.9 £ 0.08
Crude fat 29.4 £ 0.63 29.5+0.64 29.1+£0.11

To assess the survival rate of livestock in groups PF-5 and PF-
10 exposed to organic protein supplement of a standard diet was
assessed as 100%.

The highest gross production of eggs was observed in the PF-5
group of quails with the consumption 5.0% of organic supplement
in compound feed, and was 752 eggs (in 90 days), which is higher
by 14.2% than in the control group. In the PF-10 group, which
consumed 10.0% of the organic supplement. The egg production
was lower in PF-10 group and amounted average 4.2% in compare
to PF-5 group. The laying rate per initial layer in the PF-5 group was
66.02 pieces, which is by 19.9% higher than in the control group.
Quails from the PF-10 group had worse results (2.63%) compared
to the PF-5 group, but higher than the peers from the control group.

The laying rate per average layer with the introduction of
organic supplement in compound feed in the amount 5.0% of the
total weight was 66.02 pieces, which is higher by 24.2% than in
the control and, in comparison with quails which received 10.0%
— by 8.5%, respectively. It is important to note that egg-laying in
the experimental groups of the quails began by 3 days earlier than
in the control group, which indicates the stimulating effect of the
supplement on egg-laying. Over the entire period of the experiment,
the highest egg-laying intensity was observed in the II experimental
group of quails, and was 77.85%, which is by 7.64% higher than in
the control group.

Quails from the II group had the lowest feed consumption per 1
kg of egg mass — 3.38 kg, which is by 7.36% lower than the control
value. Feed consumption per 100 eggs in the II experimental group
of quails was 4.11 kg, which was lower than in the control group
by 8.9%, while in the PF-10 this indicator was worse compared to
the control.

Table 3 — Morphological parameters of quail egg

The largest proportion of crude protein in the egg white mass
was in the second experimental group — 11.6%, which is by 3.2%
higher than in the control group. Quails that consumed 10.0% of the
supplement had a worse result in terms of the level of protein in the
egg white, it was 10.9%, which is by 2.74% lower than the control
(Table 2).

The use of OPF supplement in the compound feed in a dose
10.0% (PF-10) led to decrease the protein content by 3.34% in dry
matter.

The chemical composition of the yolk of the eggs in the control
and exposed to OPF groups was differed slightly where some
parameters were even at the same level as in the control group.

According to the morphological studies of eggs (Table 3), it was
established that the highest weight of the yolk was noted in PF-5
group (3.66 g), which is by 1.05% higher compared to the analogues
from the control and PF-10 groups. An increase in the yolk mass in
the eggs from the experimental groups contributed to an increase in
the ratio of white to yolk by 1.61 and 3.22%, respectively.

The results of the study have established that the addition of
an organic supplement based on DPM to compound feed led to an
increase in the shell thickness of quail eggs from the experimental
groups by 4.54 and 9.10% compared to the control (Table 4).

The results showed that the eggs collected in PF-5 and PF-10
groups demonstrated dry matter content of the shell equal to 0.84%
and 1.27%, and the raw ash content equal to 4.13% and 4.32%
higher in compare to the egg shells and raw ash respectively of
control group. The egg loss in exposed to OPF PF-5 and PF-10
groups was insignificant and amounted to 0.52%. Therefore, the
supplementation of PF with compound feed in both exposed groups
induced an increase in egg shell strength.

Parameters, n=10 Control PF-5 PF-10

Egg mass, g 11.53 £0.06 11.88 £ 0.09 11.36 +£0.05
Mass of parts, g
White 6.77 +£0.08 6.92 £ 0.05 6.75+0.11
Yolk 3.64 £0.025 3.66+0.13 3.50 £ 0.05
Shell 1.12 +£0.02 1.30+0.02 1.11+£0.02
Ratio of the egg parts, %

White 58.71 £0.36 58.25+0.78 59.16 + 0.65*
Yolk 31.57+0.26 30.81+0.78 30.81 +£0.65%*
Shell 9.71+0.14 10.94 +£0.07 9.78 £ 0.06
Ratio of white to yolk 1.86 +0.03 1.89+0.07 1.92 +0.06
The changes in respect to control, % 100.00 101.61 103.22
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Table 4 — Qualitative indicators of egg shells

Indicator,n =10 Control PF-5 PF-10
Thickness, mm 0.22+0.037 0.23 £ 0.026 0.24 +0.026
Dry matter, % 97.27+0.04 98.11 £ 0.04* 98.54 +0.07*
Crude ash, % 78.41 +1.11 82.54 +1.07* 82.73 + 1.55%*
Collected eggs, pcs. 658.0 752.0 686.0
Egg waste, pcs. 12.0 6.0 6.0

Egg breakage, pcs. 6.0 4.0 3.0

Egg breakage, % 0.93 0.52 0.52

The economic efficiency of PF application using organic
supplement in quail egg production is established by blend it into
the compound feed with the content of 5.0%. Feed costs per 1 kg of
egg mass were by 16.2% lower, and nett profit was by 17.3% more
compared to the control.

Discussion

The results of numerous studies confirm that the use of
various non-traditional feed additives including processed and
disinfected dry poultry manure in bird feeding had a positive effect
on productivity and contributed to increasing the profitability of
the poultry industry (Kanda et al., 2015; Pavlenko, 2016; Tsap &
Orishhuk, 2021). Analysis of the results of recent research shows
that today there is a wide range of studies of non-traditional feed
additives that could be a source of nutrients in feeding poultry of
various species (Orischuk et al., 2017; Osipenko & Merzlov, 2023).
Therefore, in recent years, scientists have been conducting research
on obtaining biologically pure products from production manure
and its reuse as feed additives in poultry feeding (Shen et al., 2015;
Abdigaliyeva et al., 2017).

The results of recent study of the feed composition showed that
the compound feed, used in poultry feeding, can be deficient in
terms of both energy and protein. Therefore, the problem of finding
additional energy and protein sources is particularly relevant today
(Artemieva & Logvinova, 2018; Orishchuk et al., 2019). Data
observed in our study have showed that the introduction of protein
supplement into the compound feed of quails (PF-5) in a dose of
5% increased productivity by 14.2%. At the same time, the laying
rate per initial and average layer increased by 19.9 and 24.2%. The
indicators of our research on the use of protein supplements are
substantiated to some extent with other researchers (Otchenashko,
2013; Ibatullin et al., 2016). At the same time, the positive influence
of the protein supplement on the chemical composition of eggs was
confirmed experimentally. The level of crude protein in the egg
white and yolk from the PF-5 group was 11.6 and 16.2%; from III
experimental group — 10.9 and 15.9%. The introduction of organic
supplement into the compound feed did not have a negative effect
on the chemical composition, since the difference between the
groups in this indicator was insignificant and statistically unreliable.
The results of our research on egg quality indicators are confirmed
by the data of other researchers (Inatomi, 2016; Lu et al., 2019).

Abeneficial effect of OPF feed supplement on the morphological
parameters of edible eggs was observed in present study. Feeding
quails with 5% and 10% of protein supplement in compound feed
was accompanied by a tendency to increase shell thickness by
4.5% and 9.1%. The data of our research are confirmed by the data
of other scientists (Yalcin, 2014; Wang et al., 2017). There is an
evidence that an increase in economic indicators is carried out due
to an increase in the cost of selling eggs and a decrease in the cost
of their production. In our research, feed consumption per 1 kg of
egg mass was by 16.2% lower (PF-5 group) with using 5% protein
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supplement. The use of the supplement contributed to an increase
in profitability by 17.3%. The present in our study data on reducing
feed costs and increasing the level of profitability of egg production
are agreed with the results reported other authors (Jessica & David,
2013). Feeding layers with protein concentrate in the dose of 10%
increased productivity by 9.4% and improved the using of nutrients
in the diet (Lozowicka et al., 2017).

Several authors claim that the addition of dry poultry manure
to the compound feed of broiler chickens contributed to increase
in weight gains and improved feed conversion (Orishhuk, 2019).
The best effect in quail feeding can be obtained with the combined
use of an untraditional supplement with a probiotic. After all,
feed supplements for complete feeding play an important role as
maintain high productivity, prevent stress and, ultimately, create a
tool for efficient poultry production (Ibatullin et al., 2016).

Taking together literature data and the results present in our
study, the current evidence showed that using the organic protein
supplement as part of compound feed allowed to obtain additional
production of quails and profits. Thus, present results construct the
backgrounds for recommending this feed supplement to poultry
farmers of different ownership types.

Conclusion

Organic protein supplement produced with dry poultry manure
recycling is an ecologically safe feed additive. The introduction
5.0% of feed supplement into quail diets increased productivity by
14.2% and led to a 16.2% decrease in feed costs for the production
of 1 kg of egg mass. It was proven experimentally that the addition
of a feed supplement based on dry poultry manure to quail diets had
a positive effect on the qualitative and morphological composition
of quail egg.
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