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Abstract The aim of this study was to determine the slaughter weight, hot carcass weight, cold carcass weight, dressing
percentage, chilling loss, forequarter weight, hindquarter weight and participation of forequarters and hindquarters of the beef cat-
tle breeds Simmental (males, females and cattle from repurchase) and Holstein Friesian. A total of 100 animals were studied. After
slaughter, carcass parameters were measured individually. The results show that the Holstein Friesian cattle had a significantly lower
(p <0.01) average slaughter weight, hot carcass weight, cold carcass weight and dressing percentage than Simmental beef cattle. Also,
females had a significantly lower average cold carcass weight than males (p<0.05). Male Simmental beef cattle had significantly

higher (p<0.01) average forequarter and hindquarter weights than female Simmental beef cattle and Holstein Friesian cattle.
Keywords: Carcass performance, cattle, Simmental beef, Holstein Friesian beef.

Introduction

Improving carcass performance and meat qual-
ity traits are the main objectives of most research
carried out in the beef production area. Meat qual-
ity is an important criterion that influences consum-
ers’ decisions to purchase beef (Baltic and Boskovic,
2015; Djordjevic, 2016). Beef meat contains about
23% protein, 2.8% fat, 73% water and 1.2% min-
eral matter. The energy value of beef meat is 494
KJ (116 kcal) per 100 g (Williams, 2007). Numerous
factors, such as race, gender, age, diet and mode of
production affect variations in the chemical compo-
sition of beef.

Meat production in Serbia is largely based on
Simmental beef cattle, a dual purpose worldwide
breed common in central Europe, slaughtered be-
tween 16—-18 months and 600-700 kg live weight
(Sami et al., 2004; Dokmanovic at al., 2014). Beef
production in Serbia has decreased as result of perma-
nent reductions in cattle numbers in the past twenty-
five years (Dokmanovic at al., 2014). In the European
Union, a deficit of beef will amount to 600,000 tons
(Petricevic et al., 2015). According to data from
the FAO (Food and Agriculture Organization of the
United Nations), the average annual world beef con-
sumption for 2010 was 9.4 kilograms per capita. The

highest beef consumption per capita for 2010 was
in Argentina (55.7 kg) followed by Brazil with 39.8
kg and the US, with 38.2 kg. In EU countries, annu-
al consumption of beef meat for the year 2010 was
16.4 kg per capita. (4Anon., 2012).

Many studies (Mandell, et al., 1998; May et
al., 1992; Sinclair et al., 1998; Maltin et al., 2001;
Moloney et al., 2001) have shown the relationships
among different production factors (age, breed, gen-
der, feeding plan, etc.) and carcass characteristics of
beef cattle. The breed and feeding plan is considered
as one of the most important factors that affects meat
production.

The objective of this study was to evaluate the
carcass performance of Simmental and Holstein
Friesian beef cattle in Serbia.

Materials and Methods

Experimental grouping of cattle

Simmental beef cattle (n=90) and Holstein
Friesian beef cattle (n=10), all approximately 16
months old, were classified by gender and breed into
four groups (Table 1). Group I (males), group II (fe-
males) and group III (repurchased from different
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Table 1. Experimental grouping of studied cattle
Simmental cattle Holstein Friesian cattle
Group I Group II Group III Group IV
Males Females Repurchase Males
n=50 n=30 n=10 n=10

origins) were Simmental beef cattle, while group IV
comprised Holstein Friesian beef cattle.

Carcass analysis

Male cattle were fasted 18h before slaugh-
ter. Final live weights were recorded. Cattle were
slaughtered at one of four commercial facilities.
After slaughter, the hot and cold weights of the car-
casses were measured. Carcasses were cooled for
24h at 4°C. Dressing proportions were calculated as
the ratio of cold carcass weight to final live weight.
Chilling loss was calculated as the ratio of hot car-
cass weight to cold carcass weight. The carcasses
were divided between the 12" and 13" rib interface
into forequarters and hindquarters (Baltic, 1994).

Statistical analysis

Statistical analysis of the results was conduct-
ed using GraphPad Prism version 6.00 for Windows
(GraphPad Software, San Diego, CA, USA, www.
graphpad.com). Each parameter was described by
mean and standard deviation (SD). One-way ANOVA
with Tukey’s test was performed to assess the signifi-
cance of differences among various groups. Values of
p<0.05 and p<0.01 were considered significant.

Results and Discussion
Table 2 shows the carcass performance of

the four cattle groups. Average group slaughter
weight was between 461.3+48.68 kg (group [V) and

586.9+75.40 kg (group I). The breed (p<0.01) and
gender (p<0.05) significantly affected the slaughter
weight, as higher weights were recorded for group
I (male Simmental beef cattle) than group II (fe-
male Simmental beef cattle) and group IV (Holstein
Friesian beef cattle). The effect of breed was more
pronounced than the effect of gender. Group IV cat-
tle, the Holstein Friesians, were significantly light-
er at slaughter (p<0.01) than the other three groups,
but differences between the Simmental cattle in
groups I, II and III were less significant. The aver-
age hot carcass weight was between 250.7+28.80 kg
(group IV) and 333.2+53.44 kg (group I). Group 1V,
the Holstein Friesians, had significantly lower hot
carcass weights than Simmentals (groups I, II and
III; p<0.01). The hot carcass weight of Simmental
male cattle was significantly lower than the hot car-
cass weight of Simmental female cattle (p<0.05).
Similar results were seen with cold carcass weight

(Table 2).

The present study was conducted to evaluate
the carcass performance in Simmental and Holstein
Friesian beef cattle in Serbia. Our results (slaughter
weight, hot carcass weight and cold carcass weight)
were in accordance with those reported by other au-
thors for Simmental beef cattle (Piasentier et al.,
2009; Zapletal et al., 2009).

According to statistical data in Serbia, the av-
erage weight of adult animals before slaughter dur-
ing 1995 to 2000 was 478 kg and from 2006 to 2011
was 504 kg. Lower masses compared to our results
could be due to the fact that in those data, cattle
were not separated by age and sex (Dokmanovic et

Table 2. Beef carcass performances (X£SD) of beef cattle groups

Group

Weight (kg) I (n=50)

11 (n=30)

I (n=10) IV (n=10)

586.944+£75.40
333.242453.44
325.6424£53.17

Slaughter
Hot carcass

Cold carcass

541.582+£55.76
305.6524+31.82
296.584+£31.28

461.34BL+£48.68
250.74BC£28.80
245.34BC£28.35

568.6¢+41.67
313.4¢£25.74
305.0¢£25.25

Legend: Within a row and each parameter, values were compared; Means with a common superscript letter differ: A, B, C; p<0.01;

a, b; p<0.05.
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al., 2014). The weights of male yearlings (Domestic
Simmental), slaughtered in a Cajetina slaugh-
terhouse ranged from 499 kg to 604 kg, while fe-
males of the same breed ranged from 430 kg to 481
kg (Drca, 2009). Janjic (2004) found that the aver-
age weight of yearlings slaughtered in Vracevsnica
ranged between 543 kg for male and 509 kg for fe-
male animals. In a Toplica slaughterhouse, the aver-
age weight of yearlings was 533 kg for male and 421
kg for female animals (Dokmanovic et al., 2014).
According to Drca (2009) the average carcass
weight for male beef cattle ranged from 286 kg to
327 kg and for female from 230 kg to 266 kg. Male
Simmental cattle (Germany) fed with a concentrate
mixture had an average weight of 623 kg before
slaughter, while those fed predominantly with with
roughage weighed around 620 kg (Nuernberg et al.,
2005). Holsteins fed with a concentrate mixture had
an average weight of 619 kg before slaughter and
those animals fed predominantly roughage weighed
around 624 kg. Simmental animals were 495 days
old and Holsteins were 394 days old (Nuernberg
et al., 2005). Before slaughter, Belgian Blue cattle
weighed 755 kg (males) and 740 kg (females), while
the cooled carcass weights were 501 kg and 470 kg,
respectively (Fiems et al., 2003).

According to Kamienieckog et al. (2009),
Charolais bulls, Charolais x Hereford crossbreeds,
and Charolais x Simmental crossbreeds had before

slaughter weights of 554 kg, 560 kg and 592 kg, re-
spectively. Animals were 518, 547 and 518 days old,
respectively.

Crossbreeding is widely used in the beef in-
dustry to increase a production. Many studies re-
ported that carcass weight was higher in crossbreds
compared to purebred beef cattle (Kamieniecki el
al., 2009). Positive heterosis for carcass weight has
been found (Neumann, 2002; Kamieniecki el al.,
2009).

Figure 1 shows the average dressing percent-
age of the four cattle groups studied. The dress-
ing percentage was between 54.22% (group IV)
and 56.56 % (group I). Dressing percentage was af-
fected by cattle breed. Significant differences were
found between groups IV (Holstein Friesian) and I
(Simmental males) (p<0.01), and between groups
IV (Holstein Friesian) and II (Simmental females)
(p<0.05).

The average dressing percentage of Holstein
Friesian cattle was significantly lower than
Simmental cattle in the current study. Our dressing
percentages accorded with those of Waritthitham et
al. (2010) and Sanudoa et al. (2004). In research by
Chambaz et al. (2003), Simmental beef cattle car-
casses presented worse carcass conformation than
Charolais and Limousin cattle, which were signif-
icantly heavier. Fiems et al. (2003) measured dif-
ferent dressing percentages in males and females.
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Figure 1. Dressing percentage calculated for the four cattle groups studied. Between groups,
(4 p<0.01, 3 p<0.05)
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They explained that age was probably of less impor-
tance, but the fact that the females had been grav-
id explained their lower dressing percentage. In
present study, male and female Simmental beef cat-
tle produced similar average dressing percentages
(Figure 1).

Dressing percentages in well-fattened Short-
horn animals ranged from 65% to 68%, Herefords
achieved 65%, Sedans ranged from 65% to 70%,
Charolais produced over 60% and Aberdeen Angus
reached 65% (fattened bulls 75%) (Savic et al.,
2007). Standard JUS EC1.022 is a local criterion
for grading beef cattle, and includes dressing per-
centage (Anon., 1974). In young cattle aged 12 to 18
months, carcass yields (in this study termed dressing
percentages) of both male and female cattle should
be at least 56% for Class I, 54% for Class II and
50% for Class III cattle. Simmental beef cattle are
Class III animals. Beef cattle older than 18 months
(with a maximum of four permanent incisors with
the exception of Class IA with two permanent in-
cisors) should be classified as Class 1A, so dressing
percentage must be at least 58% (male and female).
In our study, male Domestic Simmental cattle from
our groups | and III would be classified as class 1A if
they had not more than two incisors. Groups V and
VI beef cattle (female) would be classified as Class
I animals, while animals from other groups of cattle
would be classified as Class II (at least 54% yield)
(Anon., 1974).

Drca (2009) reported that male Domestic
Simmental type cattle from three different manufac-
turers in Serbia had dressing percentages between
54.20% and 55.40%, while females achieved be-
tween 53% and 55.40%. According to Petricevic
et al. (2011), Domestic Simmental type bullocks
of average weight of 500 kg had an average dress-
ing percentage of 55.31% and beef cattle with an
average weight of 600 kg had a dressing percent-
age of 56.30%. Kamiemiecki et al. (2009) found
that Simmental x Charolais crossbreeds produced a
dressing percentage of 58.5%.

Kamiemiecki et al. (2009) reported that the
dressing percentage of male Charolais yearlings was
57.2% (average live weight of 523 kg at the age of
517 days), while male Charolais x Hereford cross-
breeds had a dressing percentage of 56.9% (aver-
age live weight of 532 kg at age 547 days). Fiems
et al. (2003) investigated conformation and dress-
ing percentage (carcass yield, calculated on the
weight of cold carcass) of double-muscled Belgian
blue cattle. The average carcass yield for males was
66.6% (prior to slaughter weight 755 kg, the aver-
age age of 648 days), and for females was 63.8%
(prior to slaughter weight 740 kg, the average age
of the 1,822 days). According to Stokovic et al.
(2013), male Simmentals had carcass yields of
59.92% (prior to slaughter, weight was 555 kg at
an average age of 420 days). Aleksic et al. (2002)
showed that male Domestic Simmental x Limousine
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Figure 2. Chilling loss (%) (*8; p<0.01; * ; p<0.05)
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Table 3. Weight of forequarters and hindquarters (X£SD) of beef cattle groups

Group
Weight (kg)
I (n=50) II (n=30) III (n=10) IV (n=10)
Forequarter 177.948+£30.39 161.54¢£16.08 167.3P£12.49 133.086P+£13.84
Hindquarter 147.8A8+£23.22 135.0A¢£15.53 137.7°£13.46 112.386P+14.78

Within a row and each parameter values were compared; Means with a common superscript letter differ: A, B, C, D; p<0.01.

crossbreeds achieved a higher yield of 45.5% than
male Domestic Simmentals. Simoes et al. (2005)
showed that the yield was about 5% higher in an-
imals weighing 650 kg (heavy breed) and 550 kg
(lighter breed) prior to slaughter compared to ani-
mals with lower body mass (400 kg for the heavy
breed and 300 kg for the lighter breed).

The average chilling loss of carcasses from
the four groups of cattle is presented in Figure 2.
Chilling loss was significantly higher in group II
than in groups I and IV cattle (p<0.01). Group III
cattle had significantly higher chilling loss than
group IV cattle. However, carcass cooling condi-
tions were not the same in the four slaughterhouses.
In spite of that, our results were similar to those ob-
tained previously (Petricevic et al., 2011).

According to Petricevic et al. (2011), the chill-
ing loss of heifer carcasses was 2.52% when cat-
tle weighed 500 kg before slaughter and the warm
carcass mass was 277 kg, and 1.72% when cattle

weighed 600 kg before slaughter and the warm car-
cass mass was 334 kg. The chilling loss of male year-
ling carcasses, according to Drca (2009), was 2.33%
to 2.94%, and for females, was between 3.01% and
3.36%. The author attributed this to males weigh-
ing more than females, as well as having better tor-
so coverage with body fat. Chilling loss has great
economic importance when the slaughter of a large
number of animals is taken into consideration.
Average weights of forequarters and hindquar-
ters of all cattle groups are shown in Table 3. Group
I cattle had significantly higher forequarter and hind-
quarter weights than group II and IV cattle. Also,
Simmental males (group I) had significantly higher
forequarter and hindquarter weights than Simmental
females (group II) (p<0.01). The Holstein Friesian
cattle had significantly lower forequarter and hind-
quarter weights than Simmental beef cattle (p<0.01).
Figure 3 shows the participation of forequar-
ters and hindquarters in the groups of Simmental
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Figure 3. Participation of forequarters and hindquarters (X+SD) of cattle groups
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and Holstein Friesian beef cattle. No significant dif-
ferences were detected among the four groups, but
participation of forequarters was higher in group III
than in groups I, Il and IV. The Holstein Friesian cat-
tle had a higher participation of hindquarters than
Simmental cattle.

In Drea (2009), participation of forequarters
from male beef cattle was 47.48% and participation
of hindquarters was 52.54%. Female beef cattle had
a forequarter participation of 50.34% and hindquar-
ter participation of 49.66%. There is generally a lack
of data about mass and participation of forequarters
and hindquarters. This may be due to the different
methods of processing carcasses after cooling. The
carcass cutting method is determined by the purpose

of the quarters (distribution) and practices in differ-
ent countries (Baltic, 1994).

Conclusion

The highest average weight before slaugh-
ter, and mass of hot and cold carcasses was meas-
ured in male Simmental beef cattle, followed by fe-
male Simmentals, then young male bulls of the same
breed. The lowest average pre-slaughter weight was
seen in Holstein Friesian cattle. The dressing per-
centage (carcass yield) was higher in beef cattle with
higher weights before slaughter. Chilling loss of the
studied carcasses was variable.
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