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This support could be achieved by promoting 
the benefits of iTQi assessment at the level of 
Professional Associations of manufacturers and 
processors. The final results obtained by the 
iTQi evaluators are confidentially commu-
nicated to the participating manufacturers 
together with an analysis report, comments and 
additional suggestions about their products, 
which can help them greatly in the process of 
improving the sensory quality of foods. At the 
same time, the iTQi emblem, which can be 
applied on the packaging/label, constitutes a 
"trust bulletin" of the product for consumers, 
which helps to increase the sales and at the same 
time the visibility of the products on the 
national and international market. 
 
REFERENCES  
 
Lee Jiun-Shen T.R., Liu S.Y., 2015. How Asian 

entrepreneurs balance business and family life: a case 
study from Taiwan, Proceedings of the Make Learn 
and Technology, Innovation and Industrial 
Management, Managing Intellectual Capital and 

Innovation for Sustainable and Inclusive Society, Bari, 
Italy, p 1-10. 

Montse Vázquez, Ana Belén Fernández, 2013. Las 
marcas en los contextos de crisis, Historia y 
Comunicación Social, 18, 207-218. 

Necula V., 2010. Analiza senzorială a alimentelor (note 
de curs). Ed. Universitatea Transilvania, Braşov. 

Pop Cecilia, Mureşan Gh., Pop M., 2013. Calitatea, 
siguranţa şi merceologia produselor alimentare. Ed. 
Casa cărţii de Ştiinţă, Cluj-Napoca. ISBN 978-606-17-
0382-1. 

Rodrigues Do Carmo M.S., 2013. Economic and 
Financial Indicators, The Case Of Food Industry, 
Master in Management, Faculty of Economics, 
University de Coimbra, Portugal, 1-81. 

Zanca Eliza, 2016. Antica Pasticceria Muzzi: As an 
Italian company can grow on the German market. 
Reflections on Intercultural Marketing. PhD Thesis, 
University of Padua. Department of Language and 
Literary Studies Department of Political, Juridical and 
International Studies, 1-175.  

https://www.itqi.com/ 
https://www.itqi.com/en/awarded-products/ awarded-

products-2015/ 
https://www.itqi.com/en/awarded-products/ awarded-

products-2016/ 
https://www.itqi.com/en/awarded-products/ awarded-

products-2017/ 
 

 
 

COMPARASION OF CARCASS YIELD AND WHOLESALE MEAT 
CHARACTERISTICS OF HOLSTEIN AND BROWN SWISS CATTLE 

 
Yalçın BOZKURT*, Cihan DOGAN 

 
Suleyman Demirel University, Faculty of Agriculture, Department of Animal Science,  

Isparta, Turkey 
 

*Corresponding author e-mail: yalcinbozkurt@sdu.edu.tr 
 
Abstract 
 
This study aimed to compare carcass and wholesale beef cut yields of Holstein and Brown Swiss male cattle. The data 
from Holstein (17) and Brown Swiss (17) cold carcasses were obtained from 34 animals in total slaughtered in a 
commercial slaughterhouse in Isparta province located in the west Mediterranean region of Turkey. For this purpose, 
carcasses were fabricated into four primal wholesale carcass bone-in cuts as combined with sub-primal retail cuts. 
Therefore, cold carcass weights (CCW), killing-out percentages (KO%), forequarter, hindquarter, chuck (combined 
with brisket), rib (combined with plate), loin (combined with sirloin and flank) and round were recorded in kilograms 
and as percentages of carcass weight (CW%). There were no significant differences (P>0.05) in CCWs and KO% 
between breeds. Average CCWs and KO% of each breed were 242.1 and 250 kg and 51.02% and 50.4% for Brown 
Swiss and Holstein, respectively. There were also no significant differences (P>0.05) in forequarter and hindquarter of 
breeds. Average weights and CW% of forequarters were 128.4 and 131.9 kg and (53.1% and 52.8%) for Brown Swiss 
and Holstein, respectively. Similarly hindquarters were 113.7 and 118.1 kg and (46.9% and 47.2%) for Brown Swiss 
and Holstein, respectively. While there were no significant differences (P>0.05) in other cuts only rib values obtained 
for Holstein cattle were significantly greater (P<0.05) than those of Brown Swiss cattle. It was observed that there was 
a tendency for all carcass characteristics of Holstein cattle to be higher than Brown Swiss cattle. However, both cattle 
could be recommended for beef producers in the region. 
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INTRODUCTION 
 
Marketable different beef products has become 
a priority for beef producers in the last decade. 
Factors affecting ruminant carcass and meat 
quality are directly related to the animal and its 
environment (Dannenberger et al., 2006), and 
probably the most important are breeds and 
feeding strategies. 
Differences in retail market value are available 
in different parts of the carcass (Morris et al., 
1999). Farmers must be rewarded for the 
production of a larger amount of these high 
market value beef cuts.  
The value of carcass cuts should recognise both 
the demand and reliability of the consumer as 
well as the marketing standards that emphasize 
meat quality, uniformity and consistency. For 
this reason, an assessment procedure to 
estimate the weight and yield of carcasses and 
beef retail cuts is of great importance to the 
beef industry (Cross and Belk, 1994). 

Many published reports on carcass performance 
comparisons of different breeds have been 
well-documented and compared carcass 
characteristics of different breeds slaughtered at 
the same slaughter weight and fed under 
different feeding conditions prior to slaughter. 
It appears that the results of such comparisons 
including different breeds grown in different 
climate regions and environmental and 
marketable conditions are, however, limited in 
the literature. For the meat production purpose, 
production potentials of Brown Swiss and 
Holstein male cattle are usually measured in 
terms of growth performance, carcass yield and 
meat quality since the males of both breeds are 
kept for beef production purposes. Very limited 
studies are available to recommend and 
comprehensively compare the carcass and meat 
qualities of the breeds mentioned in this study. 
Therefore, it was aimed to compare carcass and 
wholesale beef cut yields of Holstein and 
Brown Swiss cattle in this study. 
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MATERIALS AND METHODS 
 
Animal 
The animals used in this study were comprised 
of Brown Swiss and Holstein male cattle 
previously grown in a 12-month feedlot beef 
system. 
Dried alfalfa and hay roughages, as well as 
ground barley and cattle fattening dietary 
coarse feed as a concentrate, were provided to 
achieve 1 kg daily live weight gain and rations 
were re-adjusted to live weight changes of 
animals. The study began in December 2011 
and was experimented on animals in the 
university research farm and lasted for 12 
months. 
The data from Holstein (17) and Brown Swiss 
(17) cold carcasses were obtained from 34 
animals in total slaughtered in a commercial 
slaughterhouse in Isparta province located in 
the west Mediterranean region of Turkey. 
Slaughter data collection and slaughtering 
process continued from December 2012 to 
March 2013 for 3 months.  
Slaughtering procedure 
After slaughter hot carcasses the animals were 
weighed and then chilled at a temperature of 
4°C for 24 h and the cold carcass weights were 
recorded and used to calculate the killing-out 
percentage.  
Each cold carcass was split into left and right 
sides by longitudinal sawing along the middle 
of the vertebral column and then the left side 

was divided between 12th and 13th thoracic 
vertebra into forequarter and hindquarter and 
weighed. Then killing-out percentage was 
calculated.  
Carcass fabrication  
Carcasses were divided into major cut groups 
based on their quality and were fabricated into 
four primal wholesale carcass bone-in cuts as 
combined with sub-primal retail cuts (Weniger 
et al., 1963). Therefore, CCW, KO%, 
forequarter, hindquarter, chuck (combined with 
brisket), rib (combined with plate), loin 
(combined with sirloin and flank) and round 
were recorded in kilograms and as percentages 
of carcass weight (CW%).  
The retail cuts were weighed using a mobile 
weighing scale. All weights were taken by the 
same individuals throughout the experimental 
period. 
Statistical Analysis 
Student’s t test was used to analyse the data and 
the differences in retail cuts in carcasses of 
each breed were determined by using statistical 
software program. (Minitab v.16)   
 
RESULTS AND DISCUSSIONS 
 
Carcass (bone in weight) performance means of 
breeds are shown in Table 1. Wholesale (bone 
in weight) beef cuts means of breeds are shown 
in Table 2. 
There were no significant differences (P>0.05) 
between in all parameters studied. 

 

Table 1. Carcass (bone in weight) performance means 

N (34) BS 
(N:17) 

BS 
(s.e.) 

H 
N:17) 

H 
(s.e.) 

Coefficient of variation 

BS H 

HCW(fat) 254.4 6.27 261.6 2.69 10.16 4.24 
HCW(trimmed) 245.6 6.15 252.8 2.52 10.32 4.11 
Chilling loss(kg) 12.25 0.60 11.62 0.55 20.22 19.58 
Chilling loss(%) 4.82 0.21 4.43 0.19 17.52 17.77 

CCW(kg) 242.1 6.02 250 2.48 10.26 4.08 
KO(%) 51.1 0.27 50.4 0.35 2.31 2.82 

HCW: Hot carcass weight, CCW: Cold carcass weight, KO: Killing-out percentages, BS: Brown Swiss, H: Holstein 

The average HCW (fat) and HCW (trimmed) 
was 254.4, 261.6 and 245.6, 252.8 kg for 
Brown Swiss and Holstein groups respectively. 
There were no significant differences (P >0.05) 
in HCW (fat) and HCW (trimmed) between 
breeds. 

The average chilling loss as kg and chilling loss 
as % were 12.25, 11.62 kg and 4.82%, 4.43% 
for Brown Swiss and Holstein, respectively. 
There were no significant differences (P>0.05) 
in chilling loss kg and chilling loss% between 
breeds. 

 
The average CCWs and KO% of each breed 
were 242.1, 250 kg and 51.1%, 50.4% for 
Brown Swiss and Holstein, respectively. There 
were no significant differences (P>0.05) in 
CCWs and KO% between breeds (Table 1). 
The killing-out percentages found in this study 
for Holstein (50.4%) groups and for Brown 
Swiss (51.1%) were higher than the results of 
reports (Alpan, 1972; Tüzemen et al., 1990; 
Çatıkkaş and Koç, 2017), but lower than the 
results of some previous reports (Akbulut and 

Tüzemen, 1994; Koç and Akman, 2003; Önenç, 
2003; Sağöz et al., 2005; Aslan and Zülkadir, 
2009; Garip et al., 2010). 
The presented values in Table 1 for carcass 
performances of breeds in this study were 
found to be higher than the reported carcass 
yields for Brown Swiss and local breeds and 
Holstein breed crosses (Akcan and Alpan, 
1984; Tüzemen et al., 1990; Karakaş, 2002; 
Özdoğan, 2007). 

Table 2. Means of wholesale beef cuts (Bone in weight) 

N (34) BS 
(N:17) 

BS 
(s.e.) 

H 
(N:17) 

H 
(s.e.) 

Coefficient of variation 

BS H 

Forequarter (kg) 128.4 2.97 131.9 1.44 9.55 4.51 
Forequarter (%) 53.1 0.39 52.8 0.19 3.02 1.51 
Hindquarter (kg) 113.7 3.28 118.1 1.21 11.89 4.22 
Hindquarter (%) 46.9 0.39 47.2 0.19 3.41 1.69 

Chuck (kg) 79.5 2.04 80.1 0.96 10.61 4.95 
Chuck (%) 32.84 0.32 32.06 0.35 4.01 4.46 

Rib (kg) 48.9 1.06 51.8 1.07 8.91 8.50 
Rib (%) 20.25 0.23 20.69 0.28 4.60 5.66 
Loin (kg) 32.2 1.10 33.3 0.44 14.15 5.46 
Loin (%) 13.26 0.23 13.31 0.17 6.99 4.82 

Round (kg) 81.6 2.28 84.8 1.08 11.51 5.23 
Round (%) 33.65 0.28 33.94 0.25 3.46 3.03 

BS: Brown Swiss, H: Holstein 
 
Average weights and CW% of forequarters 
were 128.4 and 131.9 kg and (53.1% and 
52.8%) for Brown Swiss and Holstein, 
respectively. There were also no significant 
differences (P>0.05) in forequarter and 
hindquarter of breeds.  
Similarly hindquarters were 113.7 and 118.1 kg 
and (46.9% and 47.2%) for Brown Swiss and 
Holstein, respectively. While there were no 
significant differences (P>0.05) in other cuts 
only rib values obtained for Holstein cattle 
were significantly greater (P<0.05) than those 
of Brown Swiss cattle. These results found for 
forequarter and hindquarter in this study were 
in line with the findings of the studies 
conducted by Dikeman et al., (1977) and 
Pabiou et al., (2014). 
The average weight chuck, rib, loin and round 
were 79.5, 48.9, 32.2, and 81.6 kg for Brown 
Swiss and 80.1, 51.8, 33.3 and 84.8 kg Holstein 
groups respectively.  
There were no significant differences (P>0.05) 
in chuck, rib, loin and round between breeds. 
The average percentage of retail cuts chuck, 

rib, loin and round were 32.84%, 20.25%, 
13.26%, and 33.65% for Brown Swiss and 
32.06%, 20.69%, 13.31% and 33.94% Holstein 
groups respectively.  
There were also no significant differences (P 
>0.05) in chuck, rib, loin and round between 
breeds (Table 2). 
Plascencia et al. (1999) reported wholesale cuts 
yield some groups of feedlot steers, although, 
the breeds used were unknown, as a percentage 
were 32.81%, 8.8%, 5.85% and 17.98% for 
round, sirloin, short loin and chuck with bone, 
8.75% and 12.11% for flank and brisket with 
trim, 9.06% and 11.15% for rib and plate, 
respectively. Some of the beef cuts mentioned 
in their study are almost similar with the results 
found in this study.  
 
CONCLUSIONS 
 
It can be concluded that as Purchas et al. (1999) 
emphasized that the importance of 
improvements in producing the high value 
marketable carcasses and carcass cuts. It is 
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N (34) BS 
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The average HCW (fat) and HCW (trimmed) 
was 254.4, 261.6 and 245.6, 252.8 kg for 
Brown Swiss and Holstein groups respectively. 
There were no significant differences (P >0.05) 
in HCW (fat) and HCW (trimmed) between 
breeds. 

The average chilling loss as kg and chilling loss 
as % were 12.25, 11.62 kg and 4.82%, 4.43% 
for Brown Swiss and Holstein, respectively. 
There were no significant differences (P>0.05) 
in chilling loss kg and chilling loss% between 
breeds. 

 
The average CCWs and KO% of each breed 
were 242.1, 250 kg and 51.1%, 50.4% for 
Brown Swiss and Holstein, respectively. There 
were no significant differences (P>0.05) in 
CCWs and KO% between breeds (Table 1). 
The killing-out percentages found in this study 
for Holstein (50.4%) groups and for Brown 
Swiss (51.1%) were higher than the results of 
reports (Alpan, 1972; Tüzemen et al., 1990; 
Çatıkkaş and Koç, 2017), but lower than the 
results of some previous reports (Akbulut and 

Tüzemen, 1994; Koç and Akman, 2003; Önenç, 
2003; Sağöz et al., 2005; Aslan and Zülkadir, 
2009; Garip et al., 2010). 
The presented values in Table 1 for carcass 
performances of breeds in this study were 
found to be higher than the reported carcass 
yields for Brown Swiss and local breeds and 
Holstein breed crosses (Akcan and Alpan, 
1984; Tüzemen et al., 1990; Karakaş, 2002; 
Özdoğan, 2007). 

Table 2. Means of wholesale beef cuts (Bone in weight) 

N (34) BS 
(N:17) 

BS 
(s.e.) 

H 
(N:17) 

H 
(s.e.) 

Coefficient of variation 

BS H 

Forequarter (kg) 128.4 2.97 131.9 1.44 9.55 4.51 
Forequarter (%) 53.1 0.39 52.8 0.19 3.02 1.51 
Hindquarter (kg) 113.7 3.28 118.1 1.21 11.89 4.22 
Hindquarter (%) 46.9 0.39 47.2 0.19 3.41 1.69 

Chuck (kg) 79.5 2.04 80.1 0.96 10.61 4.95 
Chuck (%) 32.84 0.32 32.06 0.35 4.01 4.46 

Rib (kg) 48.9 1.06 51.8 1.07 8.91 8.50 
Rib (%) 20.25 0.23 20.69 0.28 4.60 5.66 
Loin (kg) 32.2 1.10 33.3 0.44 14.15 5.46 
Loin (%) 13.26 0.23 13.31 0.17 6.99 4.82 

Round (kg) 81.6 2.28 84.8 1.08 11.51 5.23 
Round (%) 33.65 0.28 33.94 0.25 3.46 3.03 

BS: Brown Swiss, H: Holstein 
 
Average weights and CW% of forequarters 
were 128.4 and 131.9 kg and (53.1% and 
52.8%) for Brown Swiss and Holstein, 
respectively. There were also no significant 
differences (P>0.05) in forequarter and 
hindquarter of breeds.  
Similarly hindquarters were 113.7 and 118.1 kg 
and (46.9% and 47.2%) for Brown Swiss and 
Holstein, respectively. While there were no 
significant differences (P>0.05) in other cuts 
only rib values obtained for Holstein cattle 
were significantly greater (P<0.05) than those 
of Brown Swiss cattle. These results found for 
forequarter and hindquarter in this study were 
in line with the findings of the studies 
conducted by Dikeman et al., (1977) and 
Pabiou et al., (2014). 
The average weight chuck, rib, loin and round 
were 79.5, 48.9, 32.2, and 81.6 kg for Brown 
Swiss and 80.1, 51.8, 33.3 and 84.8 kg Holstein 
groups respectively.  
There were no significant differences (P>0.05) 
in chuck, rib, loin and round between breeds. 
The average percentage of retail cuts chuck, 

rib, loin and round were 32.84%, 20.25%, 
13.26%, and 33.65% for Brown Swiss and 
32.06%, 20.69%, 13.31% and 33.94% Holstein 
groups respectively.  
There were also no significant differences (P 
>0.05) in chuck, rib, loin and round between 
breeds (Table 2). 
Plascencia et al. (1999) reported wholesale cuts 
yield some groups of feedlot steers, although, 
the breeds used were unknown, as a percentage 
were 32.81%, 8.8%, 5.85% and 17.98% for 
round, sirloin, short loin and chuck with bone, 
8.75% and 12.11% for flank and brisket with 
trim, 9.06% and 11.15% for rib and plate, 
respectively. Some of the beef cuts mentioned 
in their study are almost similar with the results 
found in this study.  
 
CONCLUSIONS 
 
It can be concluded that as Purchas et al. (1999) 
emphasized that the importance of 
improvements in producing the high value 
marketable carcasses and carcass cuts. It is 
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believed that these improvements would allow 
the incentives and premiums paid to beef 
producers on carcasses of the best quality to be 
obtained in a country.  
It was observed that there was a tendency for 
all carcass characteristics of Holstein cattle to 
be higher than Brown Swiss cattle. However, 
the results in this study indicated that both 
cattle could be recommended for beef 
producers in the region.  
However, since there is a meat-based payment 
system exist in the region and also carcass 
grade is based on only killing out percentages 
can have a stronger market signal to the 
producer rather than recommendation of breeds 
because the viability of the beef industry in a 
value-based marketing system depends on the 
production of high quality, consistent carcasses 
with good confirmation and carcasses with high 
killing out percentages.  
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Abstract 
 
The purpose of this research was to assess the conformity of the forest melliferous flora with organic apiculture, 
regarding concentrations of systemic pesticides, to predict the production of bio apicultural products. Flowers of the 
forest trees of white acacia (Robinia pseudoacacia) and large-leaf linden (Tilia platyphillos), which are the main 
sources of nectar and pollen for honey bees, were studied for the presence of 17 more commonly spread pesticides: 
pyrethroid insecticides (Cypermethrin, Deltamethrin, Pyrethrin, Tau-fluvalinate), neonicotinoid insecticides 
(Imidacloprid, Clothianidin, Thiamethoxam), organophosphorus insecticides (Fenamifos), triazole fungicides 
(Difenoconazole, Fenhexamid, Mepanipyrim, Cyprodinil), acaricides (Fipronil) and herbicides (Amidosulfuron, 
Amitrol, Glyphosate, Sulfosulfurol). Of the 17 investigated pesticides, in the white acacia flowers, 14 pesticide residues 
were found: Cypermethrin, Deltamethrin, Pyrethrin, Clothianidin, Fenamifos, Difenoconazole, Fenhexamid, 
Mepanipyrim, Cyprodinil, Fipronil, Amidosulfuron, Amitrol, Glyphosate and Sulfosulfurol. Average concentrations of 
pesticides residues in acacia flowers ranged from 0.003 mg/kg for Mepanipyrim and Fipronil, to 8.75 mg/kg for 
Difenoconazole and 0.25 mg/kg to Glyphosate. In the large-leaf linden flowers, out of the 17 investigated pesticides, the 
residues of 13 pesticides were registered, including 3 pyrethroid insecticides, 1 neonicotinoid insecticide, 1 
organophosphorus insecticide, 3 triazole fungicides, 1 acaricide and 4 herbicides. Average concentrations of pesticide 
residues in the linden flowers ranged from 0.001 mg/kg for Fipronil up to 16.0 mg/kg for Difenoconazole and 1.25 
mg/kg for Glyphosate. The obtained data attest that in the flowers of forest trees are detected low concentrations of 
residues of pyrethroid insecticides (Cypermethrin, Deltamethrin, Pyrethrin) from 0,003 up to 0,100 mg/kg, of 
neonicotinoid insecticide (Clothianidin) from 0,400 up to 0,425 mg/kg, of organophosphorus insecticide (Fenamifos) in 
an amount of 0.042 mg/ kg, triazole fungicides (Fenhexamid, Mepanipyrim, Cyprodinil) from 0,017 to 0,092 mg/kg, 
triazole fungicide Difenoconazole from 8,75 to 16,0 mg/kg, acaricide Fipronil from 0,001 up to 0,003 mg/kg, herbicides 
(Amidosulfuron, Amitrol, Sulfosulfurol) from 0,005 up to 0,013 mg/kg and herbicide Glyphosate from 0,25 up to 1,25 
mg/kg. The detected concentrations of pesticide residues in the tree  flowers (white  acacia and large-leaf linden) was 
from 1.3 to 33.3 times lower than the maximum admisibil limits, according to national and EU standards. Therefore, 
the recorded pesticide residues in the flowers of forestry trees, are not harmful for the health of bees and fauna of 
studied ecosystem. In conclusion we can say that the flora of studied by us forest sector, are not polluted with 
pesticides, so organic beekeeping can be practiced here, with the production of organic apiculture products. 
  
Key words: pesticides, flowers, acacia, linden, Apis mellifera, organic apiculture. 
 
INTRODUCTION 
 
Forest tree flowers has a particular interest as 
a source of harvesting for Apis mellifera bees. 
Usually, in apiculture of the Republic of 
Moldova, the first harvesting occurs in acacia 
or linden trees. The honey obtained from 
these harvests has a superior quality. The 
beekeeping branch has an essential 
importance for the national economy due to 
the value and quality of its products, the 
creation of jobs among vulnerable populations 
of rural areas, and conservation through 
pollination of homeostasis and of biodiversity 
of natural ecosystems. There are about 120 

thousand families of bees in the country, from 
which about 2.0 to 2.2 thousand tons of honey is 
obtained annually, of which 600 tons are 
exported to different countries. Other bee 
products, quite important, such as wax, pollen, 
propolis, royal jelly, venom, are used in various 
fields of national economy (food, medicine, 
pharmaceuticals, cosmetics, plastic art, etc.). 
Analysis of the situation in recent years 
demonstrates that traditional technology of 
breeding and exploitation of bee families does 
not provide everywhere the production of 
organic and safety bee products of competitive 
quality, which could be sold at reasonable prices 
(Siceanu, 2012). EU certification and control 




