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It is known, increasing the productivity of animals including poultry is determined by
achievements in the field of selection and breeding by 35-40%. If we combine the use of modern
poultry crosses with a high productivity potential with appropriate feeding and keeping conditions,
it becomes possible to achieve high results in the production of high-quality agricultural products.

The research material was eggs of the hens of the Cross Loman Brown and High-Line W-98
crosses in the conditions of LLC Tul-Chiken of the Tulchyn district.

As a result, of the studies it was found that the eggs of the Loman Brown cross hens had
1.1 g or 1.7% more weight than the eggs of the High-Line W-98 cross hens (the difference is
significant). According to the value of the shape index, the eggs of both crosses correspond to
standard indicators (76-78%).

The eggs of the Cross-Loman Brown hens had also less air-chamber height and its diameter,
respectively by 0.34 mm (10.9%) and 0.8 mm (3.8%) at (P<0.001), and therefore they were fresh
longer.

According to the morphological parameters of the protein and yolk, the eggs of the Cross-
Loman Brown hens were slightly better than the High-Line W-98 crosses, but the difference was not
significant.

Cross-Loman Brown hens eggs also had a higher percentage of dry matter by 0.7% due to
the content of protein (+0.36%) and ash (+ 0.26%). However, eggs with a white shell color had a
higher calcium content (0.8%) (High-Line W-98).

In conclusion, it can be argued that the quality of the eggs of the Loman Brown and High-
Line W-98 crosses corresponds to the standard indicators. It is recommended to give preference to
Cross-Loman Brown hens in the conditions of this poultry farm.

Keywords: hen eggs, foreign crosses, morphological parameters of eggs, protein, yolk, shell,
egg chemical composition
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Statement of the problem. Obtaining a large amount of high quality products
encourages the use of highly productive breeds or crosses of poultry. It is known that
improving the animals’ productivity, including poultry, is determined by
achievements in breeding by 35-40%. Combining modern poultry crosses with high
productivity potential with proper feeding and keeping conditions creates the
opportunity to achieve high results in the production of high quality agricultural
products [6].

Specialized poultry enterprises of Ukraine use crosses of both domestic and
foreign breeds, but their comparative characterization of economically useful traits
was carried out selectively and is not perfect; it prevents egg producers from selecting
the most promising cross to use [1, 5].
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Increasing the quota for export of chicken food eggs up to 3 thousand tons and
1.5 thousand tons of egg products to the European Union motivates domestic
producers to modernize production and to introduce higher standards of product
quality [2].

According to studies, the quality of food eggs obtained from different chickens
differ in energy value and chemical composition. However, in our country, the
assessment of quality indicators of food eggs depending on the cross is not carried
out, and at the market eggs category is taken into account, it is determined by
morphological features [1, 5]. The main normative documents governing the issue of
determining the quality of food chicken eggs in our country are SSU 8104:015 on
food eggs, egg products, methods for determining their microbiological parameters
[3]. Therefore, the assessment of the quality of products in accordance with the
Ukrainian regulations will increase the production of high quality products for the
Ukrainian consumer by using more promising crosses. So, no doubt, the conducted
research is topical.

Purpose of research. The aim of the research was to compare the quality
indicators of Lohmann Brown and Hy-LineW-98 crossbreed eggs in the Tul-Chicken
LLC poultry farm of the Tulchyn district.

Materials and methods of research. Research methods are modern
conventional methods, i.e. zootechnical (a characteristic of the studied crosses on
their productive features); analytical (literature review and generalization of studies),
morphological studies; chemical (chemical analysis of constituent eggs), economic
(the efficiency of using more promising cross chickens); statistical (biometric
processing of digital data).

The study on egg quality indicators was conducted in the conditions of the
scientific laboratory of the Livestock Production and Processing Technologies of
Animal Products Department of Vinnytsia National Agrarian University, and the
chemical analysis of the egg components were conducted at the laboratory of
zootechnical analysis of the Institute of Feed and Agriculture of Podillia of the
National Academy of Sciences of Ukraine by conventional methods [3, 4].

The research material was the eggs of Lohmann Brown and Hy-LineW-98
crossbreed eggs in the Tul-Chicken LLC poultry farm of the Tulchyn district.

The studies were performed according to the scheme shown in table 1.

Thus, according to the scheme of research (table 1), the morphological and
chemical parameters of eggs of hens of two foreign crosses Lohmann Brown and Hy-
LineW-98 were studied. 40 eggs at the age of 52 weeks of each cross were selected
for research, 30 eggs were used for morphological studies and 10 eggs were used for
determining the chemical composition of the constituent eggs.

The egg weight, shape index, white and yolk indices, percent of white and
yolk, white / yolk ratio were determined at the individual level.
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Table 1
Scheme of research

Group Cross name Poultry age, weeks Number of eggs The main researched
indicators
Morphological
1 Lgfrltr)nvsrr]m 52 30 indicators
10 Chemical indicators
30 Morphological
2 Hy-LineW-98 52 indicators
10 Chemical indicators

The egg weight and its internal constituents were determined by weighing
eggs, white, yolk, shells on scales to the nearest 0.01 g.

The large and small diameter of the egg, the diameter and height of the air
chamber, the height and diameter of the white and yolk were determined by
measuring the caliper.

The indices of egg shape, white and yolk were determined by conventional
formulas [4].

Such chemical indicators were determined: egg solids, protein, lipids, crude
ash in white and yolk, and in the shell — calcium and phosphorus. The mean values
were considered statistically significant at *P<0.05; **P<0.01; ***P<0.001.
Biometric data processing was performed on a PC using MS Exsel software using
built-in statistical functions and a special statistical program.

Research results. The first necessary chain of selection improvement for eggs
IS to assess their quality. In modern poultry farming, it is quite valuable to have a bird
that rapidly grows its egg weight in the first months of egg laying and takes down
eggs of the correct shape. Therefore, by assessing the eggs of the test crosses of
chickens by morphological indicators at 52 weeks of age (table 2), we found a
difference in the weight of eggs of the higher category.

Table 2

Morphological indicators of eggs of laying hens, M+m

Indicator Hy-LineW-98 Lohmann Brown
Weight of egg, g 65.4+1.03 66.5+1.14
The longitudinal diameter of the eggs, mm 56.3+0.68 57.1+0.64
Transverse diameter of eggs, mm 43.4+0.42 43.9+0.44
Shape index,% 77.1+0.77 76.9+0.44
Shell thickness, mm 0.38+0.03 0.41+0.02
Height of the whip, mm 3.12+0.04 2.78+0.03""
Diameter of the whip, mm 21.1+0.19 20.3+0.19™"

Note: “P<0.001

Thus, Lohmann Brown's eggs were slightly heavier than Hy-LineW-98 ones
(+1.1g or 1.7% difference).
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ArpapHa Hayka

Egg shape is one of the main indicators of quality, which is very important for
hatching eggs. According to the value of the shape index, eggs with larger weight
(Lohmann Brown cross) were slightly inferior to white eggs, namely 0.2%, but the
obtained indicators for both crosses correspond to the norms.

The eggs of the Lohmann Brown cross were better in terms of diameter and
height of the air chamber. Thus, the height of the air chamber and their diameter were
smaller, respectively, by 0.34 mm (10.9%) and 0.8 mm (3.8%) at (P<0.001), and
therefore retained freshness longer. The thickness of the shell of both test crosses was
within 0.38-0.41 mm, which corresponds to the normative parameters.

Table 3 shows the morphological parameters of egg white.

Table 3
Egg white quality indicators, M+m
Indicator Hy-LineW-98 Lohmann Brown

Weight of egg white, g 40.3+0.41 41.5+0.39***
Large diameter of egg white, mm 76.12+ 1.01 76.9£1.12

Small diameter of egg white, mm 64.9+£0.64 65.8+0.49
Average diameter of egg white, mm 70.51+0.59 71.15+0.66

Height of the dense layer of egg white, mm 8.7+0.28 8.8+0.31

Index of egg white, % 12.3+0.29 12.4+0.33

Note: ***P<0.001

Considering the morphological parameters of egg white (table 3), we observed

a higher white weight by 1.2 g or 3.0% (P<0.001) in chickens that had a larger egg
weight, namely, Lohmann Brown cross. The small and large diameters of the white
of the Lohmann Brown eggs were by 0.78 and 0.9 mm longer than the eggs of the W-
98 High Line chicken. According to the height of the dense layer of egg white, the
indicator that determines the value of the egg white the difference is also set (+0.1

mm) in favor of eggs of Lohmann Brown crosses.
Lohmann Brown's chicken eggs had a 0.1% advantage according to the egg

white quality index.

Yolk is the most valuable part of an egg. It is rich in proteins (16.2%) and fats
(32.6%), it contains carbohydrates (galactose and glucose), the minerals are the same

as those found in egg white, vitamins D, E, PP and group B.

The morphological parameters of egg yolk quality are presented in table 4.

Quality indicators of egg yolk, M+m

Table 4

Indicator Hy-LineW-98 Lohmann Brown
Weight of egg yolk, g 16.6+0.32 17.1+0.33
Large diameter of egg yolk, mm 40.7+£0.56 41.2+0.63
Small diameter of egg yolk, mm 39.5+0.38 39.9+0.43
Average diameter of egg yolk, mm 40.1+0.48 40.6£0.51
Height of egg yolk, mm 17.1+0.21 17.92£0.27***
Index of egg yolk, % 42.64+0.49 44.1+0.52**

Note: **P<0.01, ***P<0.001.
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Comparison of the quality of the yolk of the studied crosses eggs is evidence of
the best performance of Lohmann Brown eggs (table 4).

Thus, the egg yolk weight of the Hy-LineW-98 cross was 16.6 g, or 25.4% of
the egg weight. The egg yolk with the brown shell was heavier by 0.5 g or 3.01%
than from analogues, and its share was 25.7% of eggs weight.

According to all investigated indicators, Lohmann Brown eggs were slightly
better. In particular, the mean diameter of the yolk was 0.5 g, or 1.25%, and the
height of the yolk was 0.8 g, or 4.7%.

According to the index of yolk, eggs of hens of the Lohmann Brown cross
were 1.46% better than eggs with white shell color (P<0.01). As a result, they are
longer kept fresh. However, there is no significant difference between the researched
eggs. Itis 0.48-0.5 or 48-50 in fresh-born eggs, and it decreases during storage.

The weight of the egg components (white, yolk and shell) generally depends on
the weight of the egg. Taking into account the average percentages of egg
components (white — 56%, yolk — 32 %, and shell — 12%), the studied Lohmann
Brown and Hy-LineW-98 eggs had a higher protein content of 11.4 and 10%,
respectively (table 5). However, this can be explained by the fact that the
conventional ratio varies depending on the species of poultry and egg weight is not
the same. As the egg weight increases, the amount of protein in absolute values and
in percentage increases, too.

The internal structure of the egg as a biological system is characterized by the

ratio of its components such as white and yolk of an egg (table 5 and fig. 1).
Table 5
Ratio of morphological parts of the researched crosses eggs

Indicator Hy-LineW-98 Lohmann Brown
Ratio:
white and yolk, % 2.43 2.43
- shell 13.0+£0.4 12.0+0.34
yolk 25.4+0.71 25.7+0.66
white 61.6+0.91 62.4+0.87***

Note: P<0.001

The test eggs of chickens of both crosses exceed the normative indicator of
1.75 by 0.68% in the ratio of white to yolk; it indicates the high reproducible qualities
of the eggs of both researched crosses. The High-Line W-98 eggs were worse than
Lohmann Brown eggs by 0.8% for white and had a heavier shell by 1 % (fig. 1)
despite the same protein ratio of yolk to white and the percentage of yolk. Thus,
Lohmann Brown's eggs were the most valuable.
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Fig. 1. The ratio of the eggs components, %

The level of variation (C,) of morphological characteristics of the researched
birds was additionally analyzed during the study period (table 6).

Table 6
The coefficient of variability (Cv) of morphological characteristics of eggs of the experimental
poultry, %
o
=3 E s s X
- > = ‘- 2
Chicken cross 2 - 2 2 '©
= o = = Q.
=2 = =y 2 s
= 2 = 2 ”
(B)
=
Lohmann Brown 10.6 11.4 8.1 11.7 3.8
Hy-LineW-98 9.7 14.8 7.8 10.9 2.9

Variability is considered weak if C, <10%; it is average if C, is from 11-25%,
and it is significant if C,>25%.

The coefficient of variation of egg weight is in the range of 9.7%-10.6% and is
consistent with the trend observed for egg components, which varies for yolk weight
at 7.8-8.1% and for white weight at 11.4-14.8% (table 6).

Thus, most egg morphological characteristics have a slight variability of 3.8-
11.7% for Lohmann Brown and 2.9-14.8% for Hy-LineW-98.

According to the research results of the chemical composition of eggs of hens
of the studied crosses (table 7) no significant difference was established. However, it
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should be noted that the eggs of chickens that prevailed by weight (Lohmann Brown)
also had a higher percentage of dry matter by 0.7% and, mostly, due to the protein
content (+0.36%).

Table 7
Chemical composition of eggs, %
Indicator Hy-LineW-98 Lohmann Brown

White+yolk Shell White+yolk Shell
Dry matter,% including: 24.9 - 25.6 -
protein,% 12.48 - 12.84
lipids, % 10.88 - 10.98
raw ash, % 1.54 - 1.78 -
phosphorus, g/kg - 0.076 - 0.075
calcium, g/kg - 38.6 - 37.8

Assessing the quality of the shell, it can be noted that white eggs have a higher
content of calcium, compared to the shell of brown eggs by 0.8%.

Conclusions. 1. It was found that Lohmann Brown 's eggs had a 1.1 g or 1.7%
greater weight than the Hy-LineW-98 eggs (the difference is not reliable). According
to the shape index, eggs of both crosses meet the normative indexes (76-78%). Also,
Lohmann Brown cross hen eggs had smaller air chamber heights and diameters of
0.34 mm (10.9%) and 0.8 mm (3.8%) at P<0.001, respectively, and thus they retained
freshness longer.

2. The thickness of the shell of both researched crosses was within 0.38-
0.41 mm, which corresponds to the normative parameters.

3. The morphological parameters of egg white and egg yolk of Lohmann
Brown hens were slightly better than Hy-LineW-98, in particular, the egg white
difference was 1.2 g (3.0%) at P<0.001 and yolk weight difference was 0.5 g or
1.25%.

4. The test eggs of chickens of both crosses exceed the normative indicator of
1.75 by 0.68% in the ratio of white to yolk; it indicates the high reproducible qualities
of the eggs of both researched crosses. The High-Line W-98 eggs were worse than
Lohmann Brown eggs by 0.8% for white and had a heavier shell by 1% despite the
same protein ratio of yolk to white and the percentage of yolk. Thus, Lohmann
Brown's eggs were the most valuable.

5. It was found that most egg morphological characteristics have a slight
variability of 3.8-11.7% for Lohmann Brown and 2.9-14.8% for Hy-LineW-98.

6. The eggs of chickens that prevailed by weight (Lohmann Brown) also had a
higher percentage of dry matter by 0.7% and, mostly, due to the protein (+ 0.36%)
and ash content (+0.26%). However, eggs with a white shell (Hy-LineW-98) had a
higher calcium content (0.8%).

Thus, summarizing the results of the research, it is possible to propose to prefer
the brown cross hens Lohmann Brown in the conditions of this enterprise.
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AHHOTALIA .
IIOKA3HHUKH AKOCTI XAPYOBHUX A€1lb KYPEH PI3HUX KPOCIB

Hapyx JI.JL., kanouoam c.-2. HayK, O0yeHm
Binnuyvxuii nayionanenuti acpapHutl ynigepcumem

Hapowenns obcazie upobnuymea i excnopmy, NOUYK HOBUX PUHKI6 30ymYy ma UpIuLeHHs.
HAOONINUX KAOPOBUX NUMAHbL — MAKI peanii eupoOHuxie Kypsauoeo auys 6 Yxpaini. Came ye
CHOHYKAE GIMYUSHAHUX BUPOOHUKIE MOOEPHIZY8amuU 8UPOOHUYMEBO | BNPOBAVICY8AMU OLIbUL BUCOKI
cmanoapmu  akocmi npooykyii. I oOnum i3 winaxie 30i1bWeHHs BUPOOHUYMEA BUCOKOAKICHOT
NPOOYKYIi € GUKOPUCMANHA MUX KPOCI8 NMuYi, AKi GUABTIAMbCA OLNbWL NEPCNEKMUBHUMU.
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B pezynomami nposedenux oocniodxcenv ecmarnosieno, wo 6 ymosax TOB «Tyne-Yikeny
Tynvyuncvko20 pauiony ainys Kypok kpocy Jlomanu dpayn manu oinvwy Ha 1,1 2, abo 1,7% macy,
Hidic AUyt Kypok kpocy Xau-natin W-98, (piznuys — neoocmogipna). 3a 3HaveHHaM iHOeKcy gopmiu,
AUy 060x Kpocie sionosioaroms nopmamusHum noxkaswuxkam — (16-78%). Taxoowc suiys Kypox Kpocy
Jlomann Opayn manu menwii i gucomy nosimpsaHoi kamepu i diamemp 6i0nogiono Ha 0,34 mm
(10,9%) i 0,8 mm (3,8%) npu (P<0,001), a omaice, dosuie 36epicanu ceixcicme.

3a cniggionowenHAM: OINOK : HCOBMOK, QOCAIONCEHI ALY KYpell 000X KPOCi6 nepesadcaroms
HopmamusHui noxasuuxk 1,75 na 0,68 %, wo ceiouums npo 8ucoxi 8i0meopHi AKocmi seyb 000X
docrniodcysanux kpocie. He ousnsauuce na oonakose cniegiOHOWEHHs OIIOK © HCOBMOK, I 8IOCOMOK
arcosmka, auys kpocy Xav-nain W-98 yemynanu siiysm Jlomann épayn 3a % oinka na 0,8 i na 1%
MAnu 8axcyy WKApAiyny.

Atiya kypeti kpocy Jlomann opayn manu i Oinbuwutl giocomox cyxoi pewosunu Ha 0,7%,
30ebinbuio2o 3a paxynox emicmy npomeiny (+0,36%) ma sonu (+0,26%). Ilpome, Oinvuiuii 6
wkapanyni emicm xkanvyiio (na 0,8%) manu siiys 3 6inum konvopom wkapanynu ( Xau-Jlain W-98).

V3acanvnworouu pesynomamu npogedeHux O0CHIONHCEeHb, MOJNCHA CMEEPOI*CY8amu, wo 3d
sakicmio siys kpocis Jlomann opayn i Xavi-navn W-98 sionogioaroms HOpmMamusHuM NOKA3ZHUKAM |
NPONOHY8AMU 8 YMO8AX O0aHOi nmaxogabpuxku Haoamu nepegazy Kypam KOPUUHEB020 KPOCY
Jlomann 6payH.

Knrouoei cnosa: xypaui aiys, 3apy0iscHi kpocu, Mop@ono2iuHi noKasHUKu seys, OLIOK,
HCOBMOK, WKAPALYNA, XIMIYHUL CKAAO AUYSA

Puc. 1. Ta6ua. 7. JIiT. 6.

AHHOTALIAA
ITOKA3ATEH KAYECTBA ITHIIEBBIX AHI] KYP PA3HBIX KPOCCOB

Hapyk JLJL., kanouoam c.-x. nayx, ooyeHm
Bunnuyxuu nayuonanvbruli azpapHulil yHUueepcumem

Kak uzsecmmo, nogvluienue npooyKmugHOCmuU HCUBOMHBIX 8 M. 4. u nmuysl Ha 35-40%
onpeoensemcs 00CMUNICEHUAMU 8 001acmu celeKyuu u niemennozo oeia. Ecau oce coemecmumo
UCNONIL30BAHUE COBPEMEHHbIX KPOCCO8 NMUYbl C BbICOKUM NOMEHYUAIOM HPOOYKMUBHOCMU C
HAONeHCawuMu  YCI08UAMU KOPMACHUS U COOEPIHCAHUSL CO30Aemcs 603MONCHOCMb O0CHMUAMb
BbICOKUX pPe3YIbMamos 8 NPOU300CmEe CelbCKOXO03AUCMBEHHOU NPOOYKYUU 8bICOKO20 KAYeCmad.

Mamepuanom uccnedoganuii cuyxcunu anya Kyp kpoccog Jlomann 6payn u Xavi-naiin W-98 6
yenosusax Q00 «Tynv-Huxeny Tynvuunckoeo patioua.

B pesynbmame nposedennvix ucciedosanuti ycmanosnero, anuya Kyp kpocca Jlomann opaym
umenu oonvwyio Ha 1,1 2, unu 1,7% maccy, uem suya Kyp kpocca Xau-naun W-98, (paznuya -
Hedocmosepua). I[lo 3HaueHutro uHOexkca ¢opmoel, AUYa 0OOUX KPOCCO8 COOMBEMCMEYIOM
HopmamusHoim nokazamensim — (16-78%).

Takoce aiiya Kyp Kkpocca Jlomann opayn umenu meHvule U 8blCOMY 8030YUIHOU Kamepbl U ee
ouamemp coomeemcmeenno na 0,34 mm (10,9%) u 0,8 mm (3,8%) npu (P<0,001), a
C1e0068amenbHO, 00bULe COXPAHANU CBEHCECTb.

Ilo mopghonoeuueckum nokaszamensm Oeirka u xenmka auya Kyp kpocca Jlomanu Opaym
ObLIU HEeCKOILKO JIyyute no cpasHeruro ¢ Xav-naun W-98.

AHiiya kyp kpocca Jlomann 6payn umenu u doavuwiutl npoyenm cyxozo eewgecmea na 0,7%, 6
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OCHOBHOM 3a cuem cooepaicanusi npomeuna (+0,36%) u 3onv1 (+0,26%,). Oonaxo, 6oavute 8 ckopiyne
cooepacanue kanvyus (na 0,8%) umenu siiya ¢ Genvim ysemom ckopaynot (Xati-Jlatin \W-98).

Obobwas pesyrbmamvl NPOBEOEHHBIX UCCIEO08AHUL, MONMCHO YMBEPHCOamy, UMO HO
Kauecmgy auya Kpoccog Jlomamn opayn u Xau-naun W-98 coomeemcmeyrom HOPMAMUEHbIM
noxkazamensim u npeoiasame 8 YCi08Uusx OAHHOU nmuyeghadbpuxu omoame npeonoumeHue Kypam
KopuuHeso2o kpocca Jlomann 6payh.

Knrouesvie cnosa: xypumvie siiya, 3apybedicuvie Kpoccwvl, Mopghono2uueckue nokasamenu
Aauy, 6enoK, Hcermox, CKOPAYNd, XUMUYECKUL cOCmae atya

Puc. 1. Ta6u. 7. JIut. 6.
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