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Abstract: The present experiment studied the effects of egg composition (egg yolk content; Y) of two different 
chicken genotypes (selected by computed tomography; CT) on hatched chick growth performance, slaughter traits, 
and meat quality. Three thousand five hundred eggs per genotype were scanned by CT. Then, for each genotype, 
eggs were selected according to their Y content: low (21.0 ± 0.88 – 350 eggs), medium (24.5 ± 0.15– 350 eggs) and 
high (28.3 ± 0.98 – 350 eggs). The remaining eggs were excluded from the study. At 11 weeks of age, 15 chickens 
per group were slaughtered, carcasses were dissected and breast and legs were excised and dedicated to meat 
quality evaluations. Many parameters were influenced in the meat-type (EE) chickens, including slaughter, breast 
and leg weights, and abdominal fat content, whereas only the breast incidence on slaughter weight was affected 
in Tetra-H hybrid. In neither genotype were the meat traits affected by Y content. Two exceptions were represented 
by leg thawing loss, higher in low Y group compared to medium and high Y group, and by tibia length, longer 
in high Y content group than in the medium one, both for EE chickens. Similar findings were observed for the 
meat fatty acid (FA) profile, as only some single FA were influenced by Y content, however, apparently without 
a specific physiological meaning. The present work demonstrated that the Y content, measured by CT, allowed 
to select high-quality meat-type animals characterised by the best productive performances in terms of growth 
rate, live weight, slaughter weight, breast and thigh weights, and with lower abdominal fat content. These findings 
would bring positive advantages to hatcheries in terms of chick quality and also to farmers in terms of economic 
revenues: They would rear robust animals that would guarantee a higher probability of survival in the first rearing 
period and would be characterised by a high slaughter weight at the end of the productive cycle.
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Newly hatched chick weight and health are very 
important parameters concerning the meat pro-
duction system: heavier chicks are indicated for 
intensive farming focused on meat production, 
because this will guarantee small health problems 
and low mortality during the first weeks of rear-
ing. Actually, hatcheries do not have a system that 
allows selecting eggs that will provide chicks with 
the best productive potential and this may nega-
tively impact also on farmers. In fact, they are pe-
nalised because they rear chicks for days, weeks, 
or for the entire productive cycle, even if a part 
of those animals do not produce as expected, thus 
worsening the conversion index which is at the ba-
sis of their payment system. Therefore, a hatch-
ery non-destructive selection method could allow 
farmers to reduce feed and disposal costs, chick 
waste and finally improve animal welfare.

Chick quality has been associated with some in-
trinsic physical characteristics such as egg weight 
(Schmidt et al. 2009), chick weight (Tahir et al. 
2011), chick length (Willemsen et al. 2008), or ex-
trinsic parameters like egg storage time (Reijrink 
et al. 2010) or position in the  incubator (Elibol 
and Brake 2008). It was demonstrated that em-
bryo weight is  not correlated with egg weight 
during the  first half of  the incubation period, 
whereas the correlation progressively increases 
in the second half and reaches the maximum val-
ue at the time of hatching (Wilson 1991). Heavy 
eggs are known to have a greater proportion of al-
bumen and less yolk than small eggs (Harms and 
Hussein 1993; Vieira and Moran 1998) and it was 
also found that the increase of egg and albumen 
weights often lead to lower hatchability (Miyoshi 
et al. 1996). It is known that embryo mass is in-
fluenced by the uptake of moisture and fat from 
the yolk and, more specifically, embryo and liver 
dry matter (DM) percentages are associated with 
different fatty acid (FA) fractions in yolk lipids. 
Finkler et al. (1998) studied the influence of some 
“egg factors” such as size, composition, albumen 
and yolk content on the size and body composition 
of near-term embryo hatchability, offspring fitness 
and weight in birds, but little research has been fo-
cused on slaughter characteristics of hatched chicks 
and adult chickens compared to egg composition.

Actually, a reliable, non-invasive and accurate pre-
diction method to estimate egg composition is still 
being evaluated: X-ray absorptiometry was success-
fully used for determining the in vivo body composi-

tion of chickens (Mitchell et al. 1997; Swennen et al. 
2004). Computer-assisted image analysis showed 
good conformity with egg composition (Kuchida 
et al. 1999) and total body electrical conductiv-
ity (TOBEC) was used in experiments with many 
species by different authors (Williams et al. 1997; 
Latshaw and Bishop 2001; Milisits et al. 2005, 2010) 
with positive results. Finally, computed tomography 
(CT) was positively evaluated in measuring the body 
composition of rabbits (Romvari et al. 1998), tur-
keys (Brenoe and Kolstad 2000) and broiler chick-
ens between 4 and 18 weeks of age (Andrassy-Baka 
et al. 2003); CT was also applied to predict the egg 
yolk content (Y) with an accuracy of 69.3–74.1% 
(Milisits et al. 2009) and, more recently, for measur-
ing the lean meat percentage of pig cuts (Daumas 
and Monziols 2011). For the good results which 
have been obtained in different species, CT could 
represent a useful and accurate method with the 
perspective of being involved in future studies.

Moreover, a demonstrated relationship of egg 
components with chicken performance traits and 
meat composition could also allow an anticipated 
hatchery selection that could improve business ef-
ficiency, without breaking eggs and avoiding costs 
connected with weak and less productive animal 
rearing. Given the above, the present experiment 
was aimed at studying the effects of egg composi-
tion, in this case the Y, of two different chicken 
genotypes (selected by the CT method) on hatched 
chick growth and then, after the rearing period, 
on chicken performance and slaughter traits, and 
meat characteristics, including rheological traits, 
proximate composition, cholesterol content and 
FA profile. 

MATERIAL AND METHODS

Genotypes and rearing conditions

Research work was focused on two different gen-
otypes: a red-feathered dual-purpose hybrid, well 
adapted to extensive production, which is called 
Tetra-H Bábolna Ltd. (LL) and a meat-type chicken 
which is evaluated as a parental line to improve 
Tetra-H meat productivity. The meat-type geno-
type (EE) originates from the Buff Plymouth and 
New Hampshire breeds, but the exact parental 
lines of this breed are kept secret by the produc-
tion company.
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Computed tomography (CT)

This technique is commonly used in the medical 
field and it is a diagnostic system that uses images 
obtained by X-ray; it allows reproducing cross-
sectional images (slices) of the patient’s body and 
their three-dimensional elaborations. Data are then 
elaborated using specific software in order to create 
images that reproduce the body composition. In this 
study CT was applied to eggs as anon-destructive 
tool to determine their composition based on the Y, 
before hatching; yolk content was determined 
by measuring the surface of the egg yolk on the cross-
sectional images that were obtained by CT and 
it resulted in a 69.3–74.1% accuracy of prediction 
(Milisits et al. 2009). Observations by CT were 
carried out at the Institute of Diagnostic Imaging 
and Radiation Oncology of the Institute of Animal 
Science, Hungarian University of Agriculture and 
Life Sciences (Kaposvár, Hungary) by the Siemens 
Somatom Emotion 6 scanner (Siemens Healthcare 
GmbH, Erlangen,Germany).

Experimental design

The in  vivo trial was carried out at  the Insti- 
tute  of  Animal Science, Hungarian University 
of  Agriculture and Life Sciences (Kaposvár, 
Hungary). Three thousand five hundred eggs per 
genotype were scanned by CT. Then, for each geno-
type, eggs were selected according to their Y content: 
low (21.0 ± 0.88 – 350 eggs), medium (24.5 ± 0.15 – 
350 eggs) and high (28.3 ± 0.98 – 350 eggs). The re-
maining eggs were excluded from the study. Selected 
eggs were incubated, thereafter hatched chicks were 
semi-intensively reared in collective pens of 9.2 m2 
where they had free access to water; maintenance and 
growth requirements were supplied by three com-
mercial feeds that were administered ad libitum for 
the whole cycle until slaughter (Table 1). At 11 weeks 
of age, 15 animals per group were randomly selected 
and sacrificed following the animal welfare legisla-
tion. Their average body weight was about 2.7 kg for 
LL genotype and 3.6 kg for the meat type genotype. 
Breast and one thigh for each animal were excised 
to carry out physicochemical analyses at the LabCNX 
laboratory of the Department of Animal Medicine, 
Production and Health (Agripolis, Legnaro, Italy). 
There, breast and leg meat were freeze-dried and 
subjected to the following analyses: pproximate com-

position, following the AOAC (2012) methods (no. 
934.01, 2001.11, 967.05 for dry matter, crude protein 
and ash, respectively) and the EC (1998) protocol 
(ether extract), cholesterol content (Casiraghi et al. 
1994) and breast FA profile (Dalle Zotte et al. 2016) 
were determined.

Breast

Each breast was divided into two parts: one part 
was ground by Retsch GRINDOMIX GM200 knife 
mill (4 000 rpm per 10 s; Hann, Germany) and lec-
tured by FOSS NIR systems 5000 (Hillerød, Denmark), 
WINISO software (v1.5) and small ring cup load cells; 
based on the spectra, 89 breast samples were select-
ed and proximate composition, fatty acid profile and 
cholesterol content analysis were carried out. On the 
other breast sample physical analysis were conducted: 
thawing losses, CIE L* (lightness), a* (redness) and 
b* (yellowness) analysis by Konika Minolta CM-508c 
Spectrophotometer (Konica Minolta Sensing 
Americas Inc., Ramsey, NJ, USA) with 8 mm win-
dow diameter and D65 illuminant, and meat texture 
analysis by Texture Analyzer TA-XT2i (Stable Micro 
Systems, Godalming, United Kingdom), Warner-
Bratzler V blade 2 mm thick and velocity of 2 mm/s. 

Leg

Thawing losses were measured on one thigh 
per animal and dissection provided skin, fat 

Table 1. Chemical composition (%; as fed) of the chicken 
diets

Parameter Starter Grower Finisher
Dry matter (DM) 91.4 91.3 90
Crude protein 20.9 18.8 17.1
Ether extract 5.70 6.50 6.80
Crude fibre 2.40 2.70 3.00
Ash 4.90 4.40 4.40
N-free extracts 57.5 58.9 58.7
Starch 39.2 48.5 48.5
Calculated ME 
(MJ/kg DM)* 13.6 15.5 15.3

Calcium (g/kg) 7.34 6.11 6.47
Phosphorus (g/kg) 5.70 5.80 5.40

ME = metabolisable energy; N = nitrogen
*Source: Sibbald (1980)
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and bones; each component was weighed and 
meat weight was obtained from the difference 
in the weight of the whole frozen sample and the 
three parts mentioned above. Length, smaller di-
ameter and fracture toughness of tibia and femur 
were measured (Instron 1000 instrument; Warner-
Bratzler Shear Force, Turin, Italy) according to 
the specifications detailed by Matics et al. (2014). 
Meat was ground by the Retsch grindomix GM200 
knife mill (Duesseldorf, Germany) (4 000 rpm per 
10 s) and a total of 72 samples were dried (60 °C 
until the weight was constant), ground again 
(8 000 rpm per 10 s) and proximate composition 
was determined.

Statistical analysis

Data were analysed testing the effect of the Y con-
tent group (low, medium and high) on the studied 
parameters by using the general linear model pro-
cedure (SAS Institute 1994, Cary, USA). Data were 
analysed by the following model:

y eij i ij� � �    � �  				    (1)

where: 
yij – an observation;
µ  – overall mean; 
αi – effect of the yolk content;
eij – random residual term ~ N (0, σ2

e ).

Significance was calculated at the P < 0.05 con-
fidence level.

RESULTS AND DISCUSSION

Tables 2 and 3 describe the response of the slaugh-
ter traits and yields of each genotype to the Y con-
tent effect. In EE chickens many parameters were 
significantly influenced (P < 0.05) such as slaughter 
weight (3 633 vs 3 311 vs 3 434 g for low, medium 
and high Y content, respectively), breast weight 
(777 vs 706 vs 712 g for low, medium and high Y con-
tent, respectively), leg weight (840 vs 754 vs 793 g 
for low, medium and high Y content, respectively) 
and abdominal fat content, whereas only the breast 
incidence on slaughter weight (SW) was affected 
in Tetra-H hybrid.

The present findings are in line with the results ob-
tained by Finkler et al. (1998), where albumen, which 
is the main source of water in the egg, was demon-
strated to be the main determinant of hatchling size. 
A study by Ulmer-Franco et al. (2010) testing the 
relationship between hatching egg characteristics, 
chick quality, broiler performance and consider-
ing three egg weights showed that chicks hatched 
from eggs with smaller yolks, which were produced 
by younger hens, had lower body weight (BW) than 
those hatched from eggs with larger yolks which 
were laid by older hens. This result was confirmed 
by the study of Vieira and Moran (1999), who found 

Table 2. Effect of egg yolk content on meat-type broiler slaughter yields

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 24 26 29
SW (g) 3 633b 3 311a 3 434ab < 0.05 423.9
Grill ready weight (g) 2 430b 2 196a 2 275ab < 0.05 274.8
Breast (skin + bones) (g) 777b 706a 712a < 0.05 92.0
Legs (skin + bones) (g) 840b 754a 793ab < 0.05 109.0
Breast fillet (g) 506b 454a 455a < 0.05 67.0
Abdominal fat (g) 28.1 32.0 46.3 ns 28.5
Grill ready weight (yield) (% on SW) 66.8 66.2 66.3 ns 2.70
Legs (% on SW) 23.0 22.7 23.0 ns 1.3
Breast (skin + bones) (% on SW) 21.5 21.3 20.9 ns 1.4
Breast fillet (% on SW) 13.9 13.6 13.3 ns 1.2
Abdominal fat (% on SW) 0.77a 1.00ab 1.33b < 0.05 0.78
a,bMeans in the same row with different superscript letters differ significantly at P < 0.05
RSD = residual standard deviation; SW = slaughter weight
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a positive correlation between the nutrients of the 
yolk sac and the performance of broilers. This could 
be explained by the fact that lipids present in the yolk 
sac provide the greatest part of energy that is re-
quired by the developing embryo and so a smaller 
proportion of yolk could penalise developing em-
bryos. Despite this, from our results concerning the 
EE genotype, it was noticed that chicks hatched from 
eggs with low Y content were heavier than those 
hatched from eggs with medium and high Y content. 
Furthermore, the live weight (LW) of 11-weeks-old 
EE chickens was significantly higher in low Y content 
groups than in medium Y content groups and it was 
not different from the high Y content groups; by vir-
tue of these observations, we could not confirm the 
previously mentioned findings. The suggestion made 
by Tahir et al. (2011) that chick weight may influence 
BW at 50 days of age, demonstrated by a strong lin-
ear relationship, was corroborated also by our results 
when heavier EE chicks at hatch belonging to the 
low Y group showed higher SW. 

Moreover, Abiola et al. (2008) studying the ef-
fect of egg size on broiler hatchability perceived 
that larger birds hatched from the heaviest eggs 
showed the highest dressing percentage and the best 
meat/bone ratio and that light chickens had the low-
est abdominal fat percentage. Even if in our study the 
results also showed that the low Y content EE group, 
which demonstrated higher hatching body weight 
and SW, exhibited the best yields, not the same 
traits, evidenced by Abiola et al. (2008) were in-

terested by this improvement. In addition, lighter 
birds displayed the lowest abdominal fat percent-
age, whereas we found the opposite condition: low 
Y content animals, which were heavier, presented 
the lowest abdominal fat content (0.77% in SW).

An additional consideration can be  extrapo-
lated by the observation of the results presented 
in Tables 4, 5, 6 and 7 on the effect of Y content 

Table 3. Effect of egg yolk content on dual-purpose hybrid (LL Tetra-H) slaughter yields

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 29 30 29
SW (g) 2 672 2 633 2 663 ns 256.3
Grill ready weight (g) 1 766 1 702 1 744 ns 179.4
Breast (skin + bones) (g) 555 520 527 ns 60.7
Legs (skin + bones) (g) 612 599 612 ns 65.5
Breast fillet (g) 330 319 330 ns 43.1
Abdominal fat (g) 35.4 35.7 30.9 ns 18.6
Grill ready weight (yield) (% on SW) 66.2 64.6 65.3 ns 3.3
Legs (% on SW) 22.9 22.7 22.8 ns 1.3
Breast (skin + bones) (% on SW) 20.9b 19.8a 19.8a < 0.01 1.5
Breast fillet (% on SW) 12.4 12.2 12.4 ns 1.1
Abdominal fat (% on SW) 1.36 1.37 1.13 ns 0.65
a,bMeans in the same row with different superscript letters differ significantly at P < 0.05
RSD = residual standard deviation; SW = slaughter weight

Table 4. Effect of egg yolk content on breast meat rheo-
logical traits of meat-type broilers

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 23 25 27
Breast sample (g) 207a 180b 177b < 0.001 28.1
Thawing losses (%) 6.71 5.99 5.95 ns 1.89
Cooking losses (%) 23.8 22.9 22.7 ns 2.5
pHu 5.73 5.79 5.75 ns 0.10
Colours
L* 43.3 44.6 43.5 ns 2.5
a* –1.80 –1.91 –1.65 ns 0.57
b* 3.93 3.63 3.62 ns 1.91
Chroma 4.67 4.64 4.16 ns 1.39
Hue 65.8 66.9 67.5 ns 21.0
WBSF (kg/cm2) 1.64 1.46 1.67 ns 0.38
a,b Means in the same row with different superscript letters 
differ significantly at P < 0.05
a* = redness; b* = yellowness; L* = lightness; ns = non signifi-
cant; pHu = ultimate pH; RSD = residual standard deviation; 
WBSF = Warner-Bratzler shear force
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on  breast and thigh rheological traits: for both 
genotypes the meat traits were not affected by Y con-
tent. Two exceptions were represented by leg thawing 
losses and tibia length of EE animals (Table 6): for the 
former parameter losses were higher in low Y group 
compared to medium and high groups (2.22 vs 1.46 
vs 1.67% for low, medium and high Y content groups, 
respectively). As for the tibia length of EE animals, 
it was longer in high Y content group (143.7 vs 141.3 
vs 145.3 mm for low, medium and high Y content 
groups, respectively) than in the medium one. 

Breast and leg proximate composition and choles-
terol content of EE and LL chicken genotypes were 
not affected by Y content (Tables 8, 9, 10, and 11). 
The same results were observed for the FA profile 
of EE and LL breast meat (Tables 12 and 13), where only 
some single fatty acids (reported in tables) were in-
fluenced by Y content, however, apparently without 
a specific physiological meaning. The EE chickens 
belonging to the medium Y content group showed 
higher C18:0 and C18:2 cis-9,  trans-11 contents 
when compared to low and high Y content groups 
(P < 0.05). The medium Y content group displayed 

Table 5. Effect of egg yolk content on breast meat rheo-
logical traits of dual-purpose hybrids (LL Tetra-H) 

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 29 30 29
Breast sample (g) 119 118 122 ns 23.4
Thawing losses (%) 6.59 6.20 6.70 ns 1.87
Cooking losses (%) 25.1 24.3 24.8 ns 2.5
pHu 5.81 5.81 5.79 ns 0.11
Colours
L* 43.7 44.2 44.5 ns 2.8
a* –1.66 –1.79 –1.93 ns 0.57
b* 3.11 3.47 3.33 ns 1.91
Chroma 3.81 4.24 4.03 ns 1.49
Hue 60.5 58.8 62.5 ns 22.9
WBSF (kg/cm2) 1.65 1.51 1.57 ns 0.37

a* = redness; b* = yellowness; L* = lightness; ns = non sig-
nificant; pHu = ultimate pH; RSD = residual standard devia-
tion; WBSF = Warner-Bratzler shear force

Table 6. Effect of egg yolk content on thigh rheological 
traits of carcasses of meat-type broilers

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 23 26 27
One leg weight (g) 410 376 400 ns 5.8

Leg thawing  
losses (%) 2.22B 1.46A 1.67A < 0.001 0.54

Meat/bone ratio 4.83 4.54 4.89 ns 0.58
Bones (%) 14.8 15.6 15.7 ns 1.8
Skin (%) 10.7 11.1 11.6 ns 2.1
Dissectible fat (%) 3.43 3.60 3.36 ns 0.94
Meat (%) 71.0 69.6 69.3 ns 2.7

Femur (%) thigh 
bones 36.6 36.0 36.6 ns 2.3

Femur (%) thigh 5.43 5.62 5.74 ns 0.63
Femur length (mm) 101 101 103 ns 4.5
Tibia length (mm) 143.7ab 141.3a 145.3b < 0.05 5.8
Femur MD (mm) 9.92 9.81 10.09 ns 0.54
Tibia MD (mm) 8.3 8.34 8.37 ns 0.59

Tibia strength 
(kg/cm2) 36.8 34.6 36.3 ns 10.1

A,B,a,bMeans in the same row with different superscript let-
ters differ significantly at P < 0.01, and  0.05, respectively
MD = minor diameter; ns = non significant; RSD = residual 
standard deviation 

Table 7. Effect of egg yolk content on thigh rheological 
traits of carcasses of dual-purpose hybrids (LL Tetra-H)

Parameter 
Yolk content

P-value RSD
low medium high

Birds (No.) 29 29 30

Leg weight  

(1 leg) (g) 306 297 306 ns 57.3

Leg thawing  
losses (%) 2.33 1.97 2.13 ns 0.64

Meat/bone ratio 4.09 4.00 4.13 ns 0.55
Bones (%) 17.2 17.4 17.0 ns 2.2
Skin (%) 10.9 11.1 11.5 ns 2.3
Dissectible fat (%) 2.52 2.58 2.74 ns 0.86
Meat (%) 69.3 68.8 68.7 ns 2.0

Femur (%) thigh 
bones 38.0 37.8 38.0 ns 1.6

Femur (%) thigh 6.52 6.57 6.45 ns 0.74
Femur length (mm) 99.0 99.6 99.9 ns 6.2
Tibia length (mm) 139.9 139.9 140.0 ns 9.0
Femur MD (mm) 9.99 9.73 9.99 ns 0.99
Tibia MD (mm) 8.38 8.23 8.41 ns 1.04

Tibia strength 
(kg/cm2) 29.7 28.2 28.7 ns 8.4

MD = minor diameter; RSD = residual standard deviation 
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higher values (P < 0.05) of C20:0 and C20:2 FA also 
in Tetra-H chickens compared to the low Y group.

Unfortunately, from our knowledge no other re-
search works have studied the effect of the Y con-
tent on meat traits of chickens (or other birds), 
so  our results could not be  compared with 
other works. The paucity of  significant results 
of the Y content group in relation to breast and 
thigh rheological traits, breast and thigh proximate 
composition such as breast FA composition, was 
probably associated with the fact that, as demon-

strated in many studies (Castellini et al. 2002; Dalle 
Zotte 2006; Azcona et al. 2008; Ponte et al. 2008; 
Betti et al. 2009; Farhoomand and Checaniazer 
2009; Pekel et al. 2009; Zhao et al. 2009; Laudadio 
and Tufarelli 2010; Widyaratne and Drew 2011), 
nutritional factors and genetics are the most critical 
aspects in chicken commercial production. In fact, 
they both can have a significant effect on growth 
performance and carcass quality. In the present 
experiment, the Y content was demonstrated to af-
fect the body weight of hatched chicks in both 
genotypes and, even if some performance traits 
and yields of the EE genotype were also influenced 
by the studied effect, the Y content group resulted 
almost completely insignificant when observing 
performance traits and yields of LL Tetra-H and 

Table 8. Effect of egg yolk content on breast meat proxi-
mate composition (g/100  g meat) and cholesterol con-
tent (mg/100 g meat) of meat-type broilers

Parameter
Yolk content

P-value RSD
low medium high

Birds (No.) 24 26 26
Moisture 74.3 74.4 74.0 ns 0.7
Protein 23.7 23.7 23.9 ns 0.6
Fat 0.71 0.66 0.67 ns 0.28
Ash 1.20 1.18 1.18 ns 0.09
Cholesterol 52.0 52.6 52.7 ns 2.6

ns = non significant; RSD = residual standard deviation

Table 9. Effect of egg yolk content on breast meat proxi-
mate composition (g/100 g meat) and cholesterol content 
(mg/100 g meat) of dual-purpose hybrids (LL Tetra-H)

Parameter
Yolk content

P-value RSD
low medium high

Birds (No.) 27 30 26
Moisture 74.6 74.8 74.9 ns 0.6
Protein 23.7 23.6 23.4 ns 0.5
Fat 1.16 1.15 1.15 ns 0.07
Ash 0.61 0.49 0.57 ns 0.22
Cholesterol 51.8 52.6 51.8 ns 1.6

ns = non significant; RSD = residual standard deviation

Table 10. Effect of egg yolk content on leg meat proximate 
composition (g/100 g meat) of meat-type broilers

Parameter
Yolk content

P-value RSD
low medium high

Birds (No.) 23 21 21
Moisture 73.8 73.3 74.2 ns 2.4
Protein 19.9 20.4 19.7 ns 1.8
Fat 5.26 5.12 4.98 ns 1.09
Ash 1.05 1.11 1.05 ns 0.13

ns = non significant; RSD = residual standard deviation

Table 11. Effect of  egg yolk content on  leg meat proxi-
mate composition (g/100 g meat) of dual-purpose hybrids 
(LL Tetra-H)

Parameter
Yolk content (Y)

P-value RSD
low medium high

Birds (No.) 27 24 27
Moisture 75.0 74.9 74.9 ns 0.59
Protein 19.9 20.1 19.9 ns 0.40
Fat 4.14 4.07 4.06 ns 0.58
Ash 1.02 1.03 1.07 ns 0.08

ns = non significant; RSD = residual standard deviation

Table 12. Effect of egg yolk content on breast meat fatty 
acid profile (% of  total FA methyl esters) of  meat-type 
broilers

Parameter
Yolk content

P-value RSD
low medium high

C18:0 8.40a 9.16b 8.66ab < 0.05 0.97
SFA 35.0 35.8 34.9 ns 1.6
MUFA 40.9 39.3 41.0 ns 0.5

C18:2 cis-9, 
trans-11 0.08ab 0.10b 0.06a < 0.05 0.03

PUFA 20.2 20.6 20.3 ns 2.2
n-6 19.4 19.7 19.5 ns 2.1
n-3 0.53 0.52 0.51 ns 0.07
n-6/n-3 37.1 38.2 38.8 ns 3.4

a,bMeans in the same row with different superscript letters 
differ significantly at P < 0.05
MUFA = monounsaturated fatty acids; ns = non signifi-
cant; PUFA = polyunsaturated fatty acids; SFA = saturated 
fatty acids
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results on  carcass quality of  both genotypes. 
Different response of the two genotypes, which 
were the EE and the LL Tetra-H, to the tested effect 
could be explained by the known influence of selec-
tion on chicken metabolism, as Berri et al. (2001) 
explained studying experimental and commercial 
broiler lines. Yolk content influenced the body 
weight of hatched chicks but, as the animals grew, 
it was observed that this effect concerned almost 
exclusively productive performances, particularly 
those of the meat-type genotype. On the contrary, 
breast meat colour, breast and thigh proximate 
composition, somatic characteristics and breast 
FA profile were not influenced by the studied effect 
probably because these characteristics are mostly 
dependent on the genetics and diet. 

CONCLUSION

The present work demonstrated how the yolk 
content (Y) group, which was measured by com-
puted tomography, allowed to select high-quality 
meat-type animals characterised by higher hatch-
ing weight and the best productive performances 
in  terms of  growth rate, live weight, slaughter 
weight, breast and thigh weights, and with lower 
abdominal fat content. Specifically, the low Y con-
tent group was the most positive from this point 
of view. These findings would bring positive advan-
tages to hatcheries in terms of chick quality and also 

to farmers in terms of economic revenues, because 
they would rear robust animals that would guar-
antee a higher probability of survival in the first 
rearing period and that are characterised by a high 
slaughter weight at the end of the productive cycle.
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