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Effect of broiler slaughter weight on meat yield and
quality
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A b stract: Broiler meat quality depends on the interaction of several factors, including genotype, slaughter age/body weight,
pre-slaughter handling, and slaughter method. The aim of this study was to determine the effect of slaughter weight on meat yield and
quality of broilers. The material consisted of 42 broilers, classified into three groups: lighter (<2500 g), medium (2500-3000 g) and
heavier (>3000 g). The following meat yield parameters were measured: cold carcass weight, breast weight before and after debon-
ing, breast skin and bone weights, thigh weight before and after deboning, thigh skin and bone weights, drumstick weight before and
after deboning, and drumstick skin and bone weights. Meat pH (M. pectoralis major) and instrumental colour (breast and drumstick)
were measured 24 h post-mortem. Meat quality classes (pale, soft and exudative and normal meat) were determined based on breast
muscle L* value. Heavier broilers had higher (P<0.05) cold carcass weight, breast, thigh and drumstick weights both before and after
deboning compared to medium and lighter broilers. In contrast, meat quality traits were not significantly (P>0.05) affected by slaugh-
ter weight. In conclusion, production of heavy broilers had a beneficial effect on meat quantity, while the effect of slaughter weight on

meat quality was negligible.

Keywords: heavier broiler, meat yield, meat quality, instrumental color.

Introduction

Modern livestock production aims to produce
animals with high meatiness and good meat qual-
ity traits at the same time with minimum produc-
tion cost (Adzitey and Nurul, 2011). These have
been achieved through genetic manipulation of an-
imals and careful breeding, which has led to a con-
siderable increase in stress susceptibility, decrease
in resistance to diseases and impaired meat quality
(Adzitey and Nurul, 2011; Cobanovic et al., 2019).
In recent years, the worldwide, high demand for
broiler meat has resulted in pressure on breeders
and nutritionists to increase the growth rate, feed ef-
ficiency, and breast muscle size and to reduce the
amount of abdominal fat (7oldrd and Reig, 2011;
Glamoclija et al., 2017). 1t is believed that the ge-
netic progress of broiler growth leads to stress, re-
sulting in histological and biochemical modifi-
cations of the muscle tissue, which have negative
effects on meat quality. The latest concerns about
broiler meat quality are associated with deep pec-
toral muscle disease and white striping, which

disrupt the appearance of the product and increases
the problem of the meat’s poor ability to retain wa-
ter during processing and storage as a result of the
occurrence of pale, soft and exudative (PSE) meat
(Barbut et al., 2008). This meat appearance and loss
of protein quality are attributed to the denaturation
of proteins caused by an excessively fast pH drop
in combination with high muscle temperature with-
in 30 minutes after slaughter (Massimiliano and
Claudio, 2012). Broiler meat quality depends on the
interaction of several factors, including genotype,
slaughter age/body weight, pre-slaughter handling,
and slaughter method (Warris, 2010; Raseta et al.,
2017). The high demand for raw cuts and processed
products has led to the production of very heavy
broilers (Baéza et al., 2012). Some authors found
that broiler slaughter weight affects meat quali-
ty traits (Bianchi et al., 2007; Janisch et al., 2011;
Baéza et al., 2012; Yalcin and Giiler, 2012; Yalcin
et al., 2014). Therefore, the aim of this study was
to determine the effect of slaughter weight on meat
yield and quality of broilers.
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Materials and methods

The study was conducted during summer
of 2018 on 42 male Cobb broilers (about 42 days
old, with an average live weight of 2805 £+ 558.1 g)
slaughtered at the same abattoir. All the broil-
ers were reared on the same commercial farm un-
der identical conditions. The treatment conditions,
both before and after slaughter, were identical for all
broilers and in accordance with the conventional in-
dustrial practice.

Meat yield parameters

Each carcass was weighed immediately after
chilling to obtain cold carcass weight. Thereafter,
each carcass (including skin and bone) was manual-
ly cut using a knife into different commercial cuts,
which were breast, thighs, and drumsticks. The dif-
ferent commercial cuts were first weighed to de-
termine breast, thigh and drumstick weights be-
fore deboning. Then, breast, thighs and drumsticks
were further deskinned and deboned into meat, bone
and skin. The breast, thighs and drumsticks were
re-weighed to obtain breast, thigh and drumstick
weights after deboning. Afterwards, the bones and
skin of the three commercial cuts were weighted sep-
arately to determine breast skin and bone weights,
thigh skin and bone weights, and drumstick skin and
bone weights. All cutting, deskinning and deboning
were performed by the same personnel. An electron-
ic scale with a high sensitivity was used for weigh-
ing (Ard 110 Adventurer, Ohaus-USA).

Meat quality parameters

At 24 h post-mortem, breast muscle pH was
directly measured using a pH meter (Cyber Scan
pH 510, EUTECH-Netherlands) with a thin pene-
trating needle inserted in the centre of the M. pec-
toralis major, 0.5 to 1.0 cm below the muscle sur-
face. The pH meter was calibrated with pH 4.00 and
7.00 phosphate buffer before each series of meas-
urements and the electrode was rinsed with distilled
water between each measurement. The pH values
were measured in triplicate, and the average of the
three measurements was taken as the final result.

Instrumental colour (Commission Internatio-
nale de I’Eclairage [CIE] L*a*b*) (CIE, 1976) was
measured on the carcass surface over the breast and
drumstick muscles using a Konica-Minolta porta-
ble Chroma Meter (CR 410, Minolta, Osaka, Japan)
equipped with a 25 mm aperture, 0° viewing angle,
and D65 illuminant. Before each series of measure-
ments, the instrument was calibrated using a white

ceramic tile. Breasts and drumsticks were exposed
to air for at least 30 min at 15°C before colour meas-
urement. Lightness (L*), redness (a*), and yellow-
ness (b*) values were determined on the each meat
cut at three sites free of any discoloration: the proxi-
mal extremity of the muscle, the distal extremity, and
between the proximal and distal extremities, and the
average value for each meat cut was calculated. Meat
quality classes were determined based on breast
muscle L* value and placed into one of two catego-
ries: meat cuts were classified as PSE when their L*
value was equal or higher than 58, while meat cuts
were classified as normal meat when their L* value
was lower than 58 (Karunanayaka et al., 2016).

Statistical analysis

Statistical analyses of the results were conduct-
ed using software GraphPad Prism version 7.0 for
Windows (GraphPad Software, San Diego CA, USA,
www.graphpad.com). Broilers were divided into three
weight groups: broilers with a live weight lower than
2500 g (lighter broilers) (n = 20); broilers with a live
weight between 2500 and 3000 g (medium broilers)
(n = 15); and broilers with a live weight higher than
3000 g (heavier broilers) (n = 7). One-way ANOVA
with Tukey’s post-hoc test was performed to test the
effect of slaughter weight on meat yield and quality
of broilers. Data were described by descriptive statis-
tical parameters as the mean value and standard error
of the mean (SEM). Also, Pearson correlation anal-
ysis was run between the slaughter weight and meat
yield and quality parameters to numerically summa-
rise the degree of association between any two varia-
bles. The Chi-squared test was used to determine the
incidence of meat quality classes with respect to the
slaughter weight. Values of P<0.05 were considered
significant.

Results and discussion

Effects of slaughter weight on meat yield pa-
rameters of broilers are reported in Table 1. From
this table, it is evident that heavier broilers had high-
er (P<0.05) cold carcass weight, and breast, thigh
and drumstick weights both before and after debon-
ing in comparison with medium and lighter broilers.
These results are supported because in this investi-
gation the increase in slaughter weight resulted in
increased (P<0.05) cold carcass weight (r=1.000),
breast weight before (r=0.8716) and after deboning
(r=0.9406), thigh weight before (r=0.7805) and after
deboning (r=0.8199), and drumstick weight before
(r=0.7830) and after deboning (r=0.8196) (Table 2).
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Similar results were reported by other authors
(Cahaner et al., 1986; Brake et al., 1993; Renema
et al., 1999; Omojola et al., 2004), who found di-
rect proportion between the weights of primal cuts
(breast, thigh and drumstick) and broiler slaughter
weight.

In contrast, there were no significant differenc-
es between broilers of different slaughter weights
with respect to breast skin and bone weights, thigh

skin weight, and drumstick skin weight (P>0.05;
Table 2). The characteristics of superior carcasses
are the maximum proportion of most valuable mus-
cles (i.e. breast and thigh muscles), the minimum
proportion of bone and the optimum proportion of
fat (Eltrafi, 2006), which were the properties of car-
casses obtained from heavier broilers. These results
indicate that heavier broilers have better meat/bone
ratio than medium and lighter broilers. Accordingly,

Table 1. Effects of slaughter weight on meat yield parameters of broilers (n=42)

Parameters Heavier Medium Lighter SEM P-value Significance
Number of animals 7 20

Cold carcass weight (g) 2414.00*0 1934.00> 1628.00c 70.822  <0.0001 *
Breast weight before deboning (g) 916.50*0  733.60*  629.10¢ 43.431  <0.0001 *
Breast weight after deboning (g) 735200 583.30*  474.50¢ 35.835  <0.0001 *
Breast skin weight (g) 57.59 57.00 48.20 7.187 0.1321 ns
Breast bone weight (g) 122.00 94.72 97.70 14.396 0.1006 ns
Thigh weight before deboning (g) 360.300  295.00>  251.20¢ 23.046  <0.0001 *
Thigh weight after deboning (g) 249.100  207.30°  169.90¢ 15.048  <0.0001 *
Thigh skin weight (g) 36.34 30.11 30.75 4.651 0.3040 ns
Thigh bone weight (g) 74.46° 60.59° 51.09° 6.046 <0.0002 *
Drumstick weight before deboning (g)  306.50°  238.80°  216.30° 15913  <0.0001 *
Drumstick weight after deboning (g) 190.700  145.00>  128.90¢ 9.092 <0.0001 *
Drumstick skin weight (g) 25.94 24.06 20.65 2.851 0.0633 ns
Drumstick bone weight (g) 93.40° 73.87° 71.03° 6.962 0.0022 *

Legend: * Statistical significance at (P<0.05); ns: not significant (P>0.05); — Different letters in the same row indicate a significant dif-

ference at P<0.05 (*°)

Table 2. Correlations (r) between slaughter weight and meat yield parameters.

Parameters Slaughter weight
Meat yield parameters

Cold carcass weight (g) 1.0000"
Breast weight before deboning (g) 0.8716°
Breast weight after deboning (g) 0.9406"
Breast skin weight (g) 0.4489"
Breast bone weight (g) 0.2723"
Thigh weight before deboning (g) 0.7805"
Thigh weight after deboning (g) 0.8199"
Thigh skin weight (g) 0.3213"
Thigh bone weight (g) 0.6511"
Drumstick weight before deboning (g) 0.7830"
Drumstick weight after deboning (g) 0.8196"
Drumstick skin weight (g) 0.4400"
Drumstick bone weight (g) 0.5400"

*Statistical significance at (P<0.05).
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the highest carcass quality was obtained from broil-
ers slaughtered at heavier weights.

In this study, breast bone weight (r=0.2723),
thigh bone weight (r=0.6511) and drumstick bone
weight (r=0.5400) increased linearly (P<0.05)
as the slaughter weight of the broiler increased
(Table 2). This could be attributed to the fact that
the increase in the slaughter weight, as a result of
increase in breast and leg muscles, must also be ac-
companied by an increase in bone strength in the
legs to ensure good health of the broilers (Eltrafi,
2000).

Effects of slaughter weight on meat quality pa-
rameters of broilers are reported in Table 3. None
of the examined meat quality parameters was sig-
nificantly (P>0.05) affected by slaughter weight.
The high prevalence of PSE meat in each slaugh-
ter weight group recorded in this study (Table 3)
could be explained by the fact that the experiment
was conducted during the summer. It is well known
that broilers, independent of slaughter weight, are
extremely sensitive to high environmental tempera-
ture and relative humidity (Oba et al., 2009; Simoes
et al., 2009; Langer et al., 2010; Carvalho et al.,

Table 3. Effects of slaughter weight on meat quality parameters in broilers (n=42)

Parameters Heavier Medium Lighter SEM P-value Significance
Number of animals 7 20

pH value 6.19 6.27 6.24 0.098 0.6624 ns
Breast muscle L* value 58.47 56.47 57.97 1.819 0.2660 ns
Breast muscle a* value 2.96 2.20 2.03 0.673 0.2810 ns
Breast muscle b* value 7.34 7.60 7.01 1.486 0.8375 ns
Thigh muscle L* value 54.31 56.42 56.97 1.618 0.1748 ns
Thigh muscle a* value 7.71 6.05 4.90 1.729 0.1700 ns
Thigh muscle b* value 8.79 8.71 8.19 1.464 0.8232 ns
Drumstick muscle L* value 56.58 57.41 58.82 1.830 0.2943 ns
Drumstick muscle a* value 5.88 7.15 6.85 1.434 0.6173 ns
Drumstick muscle b* value 8.96 9.22 8.04 1.230 0.9743 ns
Meat quality classes

Normal meat (%) 42.86 66.67 55.00 0.5553 ns
Pale, soft, exudative meat (%) 57.14 33.33 45.00 0.5553 ns

Legend: Normal meat: L* < 58; Pale, soft, exudative: L* > 58; * Statistical significance at (P<0.05); ns: not significant (P>0.05); — Dif-
ferent letters in the same row indicate a significant difference at P<0.05

Table 4. Correlations (r) between slaughter weight and meat quality parameters.

Parameters Slaughter weight
Meat quality parameters

pH value —-0.007!
Breast muscle L* value 0.0626
Breast muscle a* value 0.2360
Breast muscle b* value 0.1204
Thigh muscle L* value —0.229!
Thigh muscle a* value 0.3201"
Thigh muscle b* value 0.0248
Drumstick muscle L* value —0.1807
Drumstick muscle a* value 0.0051
Drumstick muscle b* value 0.1798

*Statistical significance at (P<0.05).
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2014; Deshani et al., 2016). Therefore, the high oc-
currence of PSE meat in broilers recorded in this
investigation is most likely the result of the com-
bined effects of high environmental temperatures
and relative humidity, which resulted in a greater de-
gree of post-mortem glycolytic metabolism and low
breast muscle pH in broilers (Fraqueza et al., 2006;
Bianchi et al., 2007, Yal¢in and Giiler, 2012; Yalcin
et al., 2014). Contrary to the results of this study,
several studies (Lu et al., 2007; Simoes et al., 2009)
have shown that heavier broilers are more suscepti-
ble to the deleterious effects of higher environmen-
tal temperatures and relative humidity. This could be
explained by the fact that both heart and lung size
decreases as a percentage of body weight with in-
creasing growth rate, which likely affects the ability
of heavier broilers to meet the respiratory demands
of their bodies under high environmental tempera-
ture and relative humidity, and could contribute to
the increased occurrence of panting, PSE meat and
mortality (Baéza et al., 2012).

In this study, the increase in slaughter weight re-
sulted in increased thigh muscle a* value (r=0.3201;
P<0.05). Meat colour depends on the haem pigment

(myoglobin and haemoglobin) concentration, chem-
ical states associated with the myoglobin oxygena-
tion and oxidation processes and the amount of light
reflected from the meat (Abdullah and Matarneh,
2010). Earlier studies reported that slaughter weight
and age of broilers are the main factors affecting the
meat colour, because myoglobin concentration in-
creases with increasing age and body weight, shift-
ing the meat colour toward a darker and redder col-
our, so heavier broilers produce darker breast meat
(Abdullah and Matarneh, 2010; Baéza et al., 2012).

Conclusions

The results of this study showed that produc-
tion of heavy broilers had a beneficial effect on
meat quantity, because such animals provide large
amounts of meat presenting with characteristics ap-
propriate for further processing. On the other hand,
the effect of slaughter weight on meat quality was
negligible. Therefore, further investigation taking
into account different pre-slaughter conditions is re-
quired to clarify the main factors which affect the
meat quality of broilers.

Uticaj telesne mase na prinos i kvalitet mesa brojlera

Aleksandra Nikoli¢, Milijana Babi¢, Jelena Jovanovi¢, Nikola Cobanovié, Ivana Brankovié Lazié,

Lazar Milojevi¢, Nenad Parunovié¢

Apstrakt: Kvalitet mesa brojlera zavisi od interakcije velikog broja faktora, ukljucujuci genotip, starost/telesnu masu, po-
stupaka pre i posle klanja. Cilj ovog ispitivanja bio je da se ispita uticaj telesne mase na prinos i kvalitet mesa brojlera. Istrazivanje
je sprovedeno na 42 brojlera, grupisanih u tri grupe: brojleri telesne mase manje od 2500 g, brojleri telesne mase izmedu 2500 i 3000
g i brojleri telesne mase vece od 3000 g. Ispitivani su sledeci pokazatelji prinosa mesa: masa hladnog trupa, masa grudi pre i posle
otkoStavanja, masa koze i kostiju grudi, masa karabataka pre i posle otkostavanja, masa koZze i kostiju karabataka, masa bataka pre
i posle otkosStavanja i masa koze i kostiju bataka. Od pokazatelja kvaliteta mesa odredivani su pH vrednost grudne muskulature, in-
strumentalno (L*, a* i b*) boja grudne muskulature, karabataka i bataka 24 casa nakon klanja. Meso brojlera je razvrstavano u klase
kvaliteta (bledo, meko, vodenasto — BMV i meso normalnog kvaliteta) na osnovu L* vrednosti instrumentalno odredene boje u M. pec-
toralis major. Brojleri velike telesne mase imali su ve¢u masu hladnog trupa, kao i vecu masu grudi, karabataka i bataka u poredenju
sa brojlerima iz druge dve grupe. Nije utvrden uticaj telesne mase na pokazatelje kvaliteta mesa brojlera. Stoga se moze zakljuciti da
se klanjem brojlera velike telesne mase dobija najveci prinos mesa sto predstavija dobru sirovinu za dalju preradu. Sa druge strane,

utvrden je zanemarljiv uticaj telesne mase na kvalitet mesa brojlera.
Kljuéne redi: tezi brojleri, prinos mesa, kvalitet mesa, boja mesa.
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