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INTRODUCTION 

 

A downward trend in the number of reared livestock results in reduced interest in 
breeding as well as milk and meat production. Meat as a nutritive is a highly 

valued component of human nutrition. Beef is a valuable resource of nutrients 

which are necessary for human organism (calcium, vitamin C, folic acid, etc.). 
Bovine and veal muscle contain approximately the same amount of total proteins 

(21.48 vs. 21.37g.100 g-1). Veal has a lower intramuscular fat content 

(1.28g.100g-1) and cholesterol (0.070g.100g-1) in comparison with beef 
(4.29g.100 g-1of intramuscular fat; 0.60g.100g-1of cholesterol) as well as 

approximately the same amount of trace elements. The content of essential amino 

acids in veal is approximately 7.43g.100g-1 (Vojtaššáková et al., 2002). The meat 
nutritional value is given by the protein and intramuscular fat content in animal 

muscles. The purpose of fattening calves is to achieve a higher live weight with 

a very good quality and taste of veal (Sommer, 1975). Under sort, resp. quality 
of meat we understand measurable properties of muscles – microbiological state, 

tenderness, colour, juiciness, shelf life and pH value. On the other hand, the 
overall quality of meat and meat products is influenced by personal perception of 

value by consumers (Feiner, 2006). Tenderness, softness, texture and taste are 

considered to be the most important quality traits (Çatikkaş and Koç, 2017). But 
sensory attributes,such as meat and fat colour, texture and taste decide about the 

purchase. These factors are influenced both by the rate of growth and 

management of slaughterbut also by biochemical and microbiological changes 
during storage (Palo et al., 2014). White and pink veal is very popular abroad, 

especially in France, Italy, Belgium, Netherland and Germany and is one of the 

highly valued culinary specialities (Vieira et al., 2005). The final product has 

unique properties and very fine and soft taste (Ngapo and Gariépy, 2006). 
According to Council Regulation (EC) No 566/2008 veal in European countries 

differentiates into two categories. White veal (milk-fed veal; special-fed veal) 

derived from calves under 8 months of age. Second category is pink, resp. ´rosé´ 
veal from calves which are no more than 8 months old. Rosé veal has a darker 

colour of meat depending on nutrition. Atpresent specialized fattening of calves 

known from abroad is not done in Slovakia. In particular there are reared calves 
about live weight of 50-60 to 80 kg inappropriate for further breeding (Čítek and 

Šoch, 2002). Veal in Slovakia is obtained from carcasses of juvenile individuals 

up to a weight of 150 kg either from milk calves up to 6 weeks of age (minimal 
weight 25 kg), fattening calves from 6 weeks to 6 months of age (weight of at 

least 70 kg) or from calves older than 6 months (MASR, 2002). Several 

producers are fattening calves according to the market requirements. According 
to Decree No 730/2002 it is not possible to produce required soft pink meat 

because the law clearly sets minimum standards for the protection of calves for 
meat production. This law determines administration of feed with a sufficient 

content of roughage to provide blood haemoglobin level of 4.5 mmol.l-1. 

Therefore, it is necessary to bring knowledge about the quality of veal 
slaughtered in Slovakia and to mention the quality traits of meat from different 

breeds. 

 
 

Monitoring of selected carcass parameters and analysing of qualitative parameters of veal calves has become an object of concern. The 

aim of this experiment was to evaluate slaughter parameters, proximate composition and physical technological parameters of Musculus 

longissimus thoracis (MLT) and Musculus semimembranosus (SM) from calves of two different utility types: Holstein (H) and Slovak 

Simmental breed (S). The calves were reared under the same housing conditions. All animals were fed with alfalfa hay, feed straw and 

feed mixture, with ad libitum access to free water. The fattening period started from weaning (about 60 days of age) to required final 

weight. Total length of the fattening period was about 150 days. No significant differences in the slaughter weight (P>0.05), carcass 

weight (P>0.05) and dressing percentage (P>0.05) were revealed. Higher content of rumen and intestinal fat was observed in the 

Holstein veal calves (P>0.05), whereas content of kidney fat was higher in the S calves (P<0.05). Higher differences were found in the 

proportions of technical bones (P<0.01) and proportion of meat from right- half carcass (P<0.05), but no significant differences in the 

proportion of marrow bones (P>0.05) and separable fat (P>0.05) were found. No significant differences were found in the most valuable 

meat cuts – tenderloin, sirloin, round meat (P>0.05). As regards the chemical analysis of the loin muscle, significant differences in 

moisture content were revealed (P<0.01). Holstein calves had higher content of intramuscular fat (P>0.05) in both the muscles. Energy 

value of MLT was greater in the Holstein; however results were not significant (P>0.05). Concentration of MDA in samples increased 

during 9 days of storage which is normal due to the ageing process of the meat. Higher degradation of lipids after 9 days of storage was 

found in samples from Holstein veal (P>0.05). Statistical significant variety of the pH1 (P<0.001) and pH24 (P<0.001) values as well as 

drip loss value (P<0.01) were found. Cooked samples of MLT were tenderer in Holstein calves (P<0.001) which are consistent with 

higher content of intramuscular fat. Samples of top round muscle were tougher (P<0.05).In colour spectrum of MLT after 7 days after 

slaughter was observed darker (CIE L*; P<0.01) and redder (CIE a*; P>0.05) meat in the S male calves which had also higher electrical 

conductivity – 2 value (P<0.001). 
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MATERIAL AND METHODOLOGY 

 

Biological material and sample preparation 

 

The experiment included a total of 10 young bulls of Holstein (H) and 10 young 

bulls of Slovak Simmental (S). Animals were reared at local farm, where they 

were kept in individual boxes during the first stage of the experiment (to the 
weaning). The calves were fed with dairy feed mixture and the starter feed 

mixture ad libitum. After this stage (about 60 days) they were weaned and housed 

together in barns in 2 groups divided by breed. Calves in both groups were fed 
with alfalfa hay, feed straw and feed mixture. Drinking water was available from 

birth ad libitum. Both calves were slaughtered after 150 days of fattening at 
required weight. The calves were chosen randomly. The calves were dressed in a 

slaughterhouse by trained professional in accordance with standard methods, 

using a captive bolt stunner, sticking and bleeding. The carcasses were 
immediately chilled at 4 °C for 24 h after slaughter in a chilling room. The 

average live and carcass weight in the Holstein group was 133.8 and 70.16 kg 

while in Slovak Simmental group was average 135.60 and 71.98 kg. Afterwards, 
detailed dissection was carried out from right – half carcasses into primal cuts. 

Weight in primal cuts of both groups from hindquarter and forequarter were 

obtained. Also, weight and percentage in individual tissues of meat were 

observed. The samples of meat from Musculus longissimus dorsi (MLD) was 

taken for qualitative parameters, immediately after weighting. From this sample 

at the level of 9th thoracic vertebra, the MLD area was planimetrically evaluated. 
Immediately, slices of m.longissimus thoracis (MLT) and top round (m. 

semimembranosus) muscles were taken for physical technological analysis.  

 

Proximate composition 

 

Immediately after chilling, samples from MLT were analyzed for proximate 
composition, specifically moisture, proteinand intramuscular fat using 

spectrometer Nicolet 6700. The energy value in 100 g of meat was calculated 

from the content of protein and intramuscular fat. Energy value was calculated as 
follows: EV (kJ.100 g-1) = (16.75 x amount of proteins) + (37.68 x amount of 

intramuscular fat).  

 

Physical chemical analysis  

 

The pH values of samples (pH1 and pH24 hour post mortem) were investigated 

using Titan pH meter Hanna HI99161 in log.molc(H+) -1. The electrical 

conductivity of samples was measured with instrument Tecpro in µS.cm-1. The 
percentage of free water was calculated from samples as drip loss. The meat 

colour was measured at the fresh section using spectrophotometric device 

Minolta CM 2600 D (Konica Minolta, Japan). Lipid oxidation in MLT and top 
round samples was assessed as thiobarbituric acid reactive-substances (TBARS). 

Results were measured as amount of malondialdehyde in mg.kg-1 of muscle in the 

process of 1st, 3rd, 6th and 9th day of storage. TBA value was determined by 
Marcinčák et al. (2006). Afterwards, the Warner-Bratzler shear force (WBSF) 

was recorded on cooked meat in kg.cm-2using Warner-Bratzler shear force device 

(Chatillon, USA) as describes Haščík et al. (2015). Meat samples of 150-200 g 
were cooked in water bath until they reached an internal temperature of 70 °C for 

the 30 minutes. From cooked meat were cut cores (10 x10 x80 mm) and 
subsequently sheared perpendicularly to the muscle fibres direction. The cooking 

loss was expressed with percentage of weight loss after cooking as follows: 

Cooking loss (%) = (final cooked weight- raw weight) – 100.  
 

Statistics 

 

Basic variability and statistical characteristics were calculated using the 

Statistical Analysis System (SAS) version 9.3 (TS1M2) Enterprise Guide 5.1. 

(SAS INSTITUTE Inc., 2011). For the impact of the verification was used t-test. 

Results were reported as means and standarddeviations. 

 

RESULTS AND DISCUSSION 

 

The slaughter performance of the Holstein and Slovak Simmental male calves is 

presented in Table 1. The S young bulls had higher growth intensity (P>0.05) at 
the end of fattening (live weight of 147.6 kg) than those of the Holstein (live 

weight of 143.6 kg). After 12 hours we found no significant differences inthe 

average carcass weight of both genotypes (S 135.6 kg, H 133.8 kg). The results 
showed the similarity in the growth rate of H and S young bulls with the same 

nutrition. Likewise, the dressing percentage of both calves was similar in this 

study (P>0.05), although, the average carcass weight was greater in the Slovak 
Simmental (71.32±7.09kg) than in the Holstein (P>0.05). According to Bartoň et 

al. (2003) the carcass value is probably decreasing with an increasing milking 

utility and genotype representation in milking herds. Authors showed lower 
dressing percentage in the Holstein (54.88%) compared with the Czech pied 

cattle (57.29%).  

 

 

Table 1 Slaughter parameters of veal from Holstein and Slovak Simmental male calves 

 Holstein (n = 10) Slovak Simmental (n = 10) Sign. 

Final weight (kg) 143.60 ± 6.43 147.60 ± 11.87 ns 

Slaughter weight (kg) 133.80 ± 6.23 135.60 ± 9.79 ns 

Average carcass weight (kg) 71.15 ± 3.46 71.32 ± 7.09 ns 

Dressing percentage (%) 53.19 ± 1.57 52.50 ± 1.61 ns 

Legend: * P>0.05, **P<0.01, *** P<0.001, ns not significant, % values were calculated from slaughter weight 
 

Table 2 represents selected parameters of right - half carcass dissection. Calves of 

the H had higher proportion of rumen fat (P>0.05), almost the same proportion of 
intestinal fat (P>0.05), while the S calves had higher proportion of kidney fat 

(P<0.01). Vavrišínová et al. (2013) noted higher values in proportions of 

visceral fatin Holstein calves. Proportions of head, skin and limbs (separated in a 

knee or elbow joint) were higher in the Slovak Simmental calves (P<0.001). 
 

 

Table 2 Weights and percentage of parts not included to the meat of calves from monitored breeds 

 
Weight (kg) 

Sign. 
Percentage (%) 

Sign. 
H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

Rumen fat  0.34 ± 0.10 0.28 ± 0.09 ns 0.26 ± 0.07 0.21 ± 0.07 ns 

Intestinal fat  0.19 ± 0.07 0.18 ± 0.06 ns 0.14 ± 0.04 0.14 ± 0.06 ns 

Kidney fat  0.51 ± 0.10 0.77 ± 0.26 * 0.38 ± 0.07 0.57 ± 0.18 ** 

Head  7.26 ± 0.24 8.32 ± 0.63 *** 5.43 ± 0.17 6.14 ± 0.16 *** 

Skin  8.94 ± 0.71 10.30 ± 0.92 ** 6.68 ± 0.43 7.59 ± 0.26 *** 

Limbs  3.60 ± 0.27 4.39 ± 0.44 *** 2.69 ± 0.22 3.24 ± 0.20 *** 

Legend: * P>0.05, **P<0.01, *** P<0.001, ns not significant, % values were calculated from slaughter weight 
 

As shown in Table 3, the MLD area was higher in the S (35.02 cm2) than in the H 

(29.96 cm2). Our results are similar to those of Vavrišínová et al. (2013), who 
reported the MLD area in the Holstein veal 29.88 cm2. In terms of valuable 

primal cuts from right – half carcasses, calves from S had higher weights of 

round meat, tenderloin as well as sirloin; however, no significant differences 
were observed. Yim et al. (2015b) noted for the Holstein calves of 5 month of 

age higher weight of tenderloin (1.3 kg).  

Weight (P>0.05) and proportion (P<0.05) of meat from the right - half carcass 
(represented in Table 4) were higher in the Slovak Simmental calves (67.56% vs. 

66.03%). Total amount of separable fat and technical bones was greater in the 

S young bulls (P>0.05). Proportion of marrow bones were similar in both of the 

calves (P>0.05). In the H calves,we observed amount of the meat 23.49 kg, bones 
9.72 kg and separable fat 2.38 kg at the average slaughter weight of 133.8 kg. 

Our results are similar to those shown by Santos et al. (2013) for proportion of 

the meat, either more favourable for proportion of the fat. Bartoň et al. (2003) 
showed that bulls from Czech pied breed have strongly more efficient meat 

production in the higher slaughter weight than bulls from Holstein. In terms of 

the proportion of valuable meat parts we can see better results in the Slovak 
Simmental male calves. 
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Table 3 Proportion of most valuable primal cuts of the right carcass half 

 Weight (kg) 
Sign. 

Percentage (%) 
Sign. 

H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

Round meat (with bone) 12.89±0.56 13.53±1.20 ns 36.24±0.37 38.53±0.50 ns 

Shoulder (with bone) 6.58±0.21 6.37±0.59 ns 18.51±0.84 18.15±0.56 *** 

Shoulder (boneless) 3.99±0.12 2.63±0.35 ns 11.22±0.50 7.47±0.46 ** 

Tenderloin (boneless) 0.62±0.04 0.63±0.10 ns 1.75±0.05 1.77±0.17 ns 

Sirloin (with bone) 2.56±0.25 2.72±0.36 ns 7.18±0.58 7.72±0.62 ns 

Sirloin (boneless) 1.21±0.14 1.34±0.20 ns 3.40±0.35 3.79±0.28 ns  

MLD area (cm2) 29.96±8.27 35.02±4.49 ns    

Legend: * P>0.05, **P < 0.01, *** P < 0.001, ns not significant, % values were calculated from right – half carcass weight 

 

Table 4 Proportion of tissues from right carcass half from H and S calves 

 Weight (kg) 
Sign. 

Percentage (%) 
Sign. 

H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

Meat from right – half carcass 23.49±1.08 23.71±2.05 ns 66.03±1.16 67.56±1.41 * 

Marrowbones 4.41±0.18 4.47±0.28 * 12.04±0.66 12.75±0.58 ns 

Technical bones 5.31±0.37 5.61±0.75 ns 14.91±0.62 15.91±0.75 ** 

Separable fat 2.38±0.33 2.54±0.52 ns 6.65±0.70 7.20±0.98 ns 

Legend: * P>0.05, **P < 0.01, *** P < 0.001, ns not significant, % values were calculated from right – half carcass weight 

 
Moisture content of the MLT muscle (Table 5) was higher in the Slovak 

Simmental calves than in the Holstein sample (P<0.01). Holstein calves had 

higher protein content as well as content of intramuscular fat (IMF) in samples of 
MLT, but no significant differences were observed (P>0.05). In terms of top 

round muscle, S calves had lower moisture content (P>0.05). In accordance with 

our findings Yim et al. (2015b) reported, that increase of the intramuscular fat 

content in the muscle causes decrease in the water content. The water content of 

the meat in the H was lower compared to the results by Cho et al. (2014) but also 

similar in the protein (22.30%) and intramuscular fat (1.42%) content. Energy 
value of the loin muscle was greater in the H sample (P>0.05) which is consistent 

with higher IMF content.  

 

 

Table 5 Proximate composition and energy value of MLT and Top round muscles in Holstein and Slovak Simmental calves 

 
MLT 

Sign. 
Top round 

Sign. 
H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

Protein (%) 22.85 ± 0.62 22.62 ± 1.25 ns 21.83 ± 0.47 23.45 ± 2.15 ns 

Moisture (%) 74.88 ± 0.67 76.06 ± 1.05 ** 75.89 ± 0.74 75.56 ± 1.08 ns 

IMF (%) 1.69 ± 0.30 1.54 ± 0.69 ns 1.84 ± 0.13 1.27 ± 0.52 ns 

EV (kJ.100 g-1) 446.23 ± 18.52 436.69 ± 26.01 ns 435.06 ± 10.76 440.50 ± 34.38 ns  

Legend: * P>0.05, ** P < 0.01, *** P < 0.001, ns not significant 
 

Changes in the concentration of MDA in m. longissimus thoracis and m. 

semimembranosus of the Holstein and Slovak Simmental veal during storage are 
shown in Table 6.  MDA values during the first day of storage were higher in the 

H veal in samples of MLT (P<0.05) as well as top round muscle (P<0.001). 

Oxidation levels of MLT in the Holstein increased to an approximately 1.07 
mg.kg-1 after 6 days (P<0.01). Comparison of the changes in MDA, values of the 

lipid oxidation were higher in the Holstein than in the S during 9 days of storage 

in both samples. Skřivanová et al. (2007) found higher values of MDA after 3 
days of storage in Holstein veal slaughtered at final weight of 163.5 kg (0.83 

mg.kg-1).  

 

 

Table 6 Concentration of malondialdehyde (mg.kg-1) in MLT and top round muscles in veal of Holstein and Slovak Simmental during storage  

Time of storage 
MLT 

Sign. 
Top round 

Sign. 
H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

Day - 1 0.05±0.02 0.03±0.00 * 0.07±0.02 0.03±0.01 *** 

Day – 3 0.55±0.09 0.60±0.17 ns 0.79±0.06 0.89±0.27 ns 

Day – 6 1.07±0.21 0.81±0.19 ** 1.50±0.12 1.24±0.34 * 

Day – 9 1.79±0.29 1.10±0.18 ns 2.39±0.15 1.59±0.31 ns 

Legend: * P>0.05, **P < 0.01, *** P < 0.001, ns not significant 

 

Table 7 represents some physical chemical properties of MLT and top round (m. 
semimembranosus) muscle. Drip loss of MLT muscle was significantly higher in 

the S than in the H calves (P<0.01). Jeremiah et al. (2003) noted an inverse 

relationship between water-holding capacity and IMF content. The ability of 
meat to retain inherent water – water holding capacity (WHC), is one of the most 

important characteristics, which determines meat quality and utilization. Meat 

with good WHC differs from meat with reduced ability (poor quality) mainly by 
differences in the physical state of proteins. With increasing value of pH, and 

thus more distant from the protein isoelectronic point, is the ability to immobilize 

a larger amount of water greater (Jedlička, 1988; Pipek, 1998; Steinhauser et 

al., 2000). On the other hand, the lowest WHC is in the isoelectronic point of the 

protein.The pH values were detected 1 and 24 hours after slaughter. Higher 

values of pH24 were found in the H in both muscles (P<0.001). Even though the 
pH value of the H does not exceed limit 6.2, which several authors consider as 

border for undesirable meat defects, it is possible to state (in agreement with 

other authors) (Franc et al., 1988), that the qualitative deviations in the meat are 
only a matter of individual muscles and not the entire carcass. The results of free 

water and electrical conductivity also corresponded to the values. Chládek and 

Ingr (2003) reported in the Holstein steers slaughtered between 10 to 12 months 
values of pH24 5.50 and drip loss 1.66%. Cooking loss in top round muscle were 

similar between calves of both groups (P>0.05). Cooking of samples from MLT 

to internal temperature of 70 °C resulted in higher cooking loss (28.97% - H, 

29.31% - S; P<0.05). Li et al. (2018) also showed cooking loss of 29% in veal 
samples heated to 71.1 °C.  

The meat ageing is indispensable in the process of the tenderisation. In 

comparison with other meats, veal has acceptable texture and requires less time 
to reach the same level of tenderness (Ngapo and Gariépy, 2006). Warner-

Bratzler shear force values of both the muscles (Table 7) were lower in the 

Holstein than in the Slovak Simmental (P<0.001 – MLT; P<0.05 - SM). Cooked 
samples of MLT were tenderer in Holstein calves (P<0.001). In agreement with 

several authors, it could be stated that the tenderness of the meat is related to 

a number of factors; pH value is one the most important one (Pérez – Chabela et 

al., 2005; Mojto and Zaujec, 2003; Augistini and Fischer, 2000). Tough meat 

is described by Bruce et al. (2001), as a result of a very rapid decline of pH 

value. The meat tenderness is influenced by the rate of glycolysis, temperature 
drop after slaughter and changes in pH. Our values of top round muscle are 

different to those for the Holstein veal reported by Yim et al. (2015a). The shear 

force can be influenced by interaction between cooking temperature and ageing 
of meat, as reported Ngapo and Gariépy (2006), while greater ageing on veal 

cooked to a higher core temperature (60 °C). In addition, according to various 

authors (Fiems et al., 2000; Yim et al., 2015a) shear force is in correlation with 
IMF content. 
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Table 7 Qualitative parameters of top round and MLT muscles in veal of Holstein and Slovak Simmental 

 MLT 
Sign. 

Top round 
Sign. 

H (n = 10) S (n = 10) H (n = 10) S (n = 10) 

pH1 6.31±0.09 6.65±0.14 *** 6.33±0.10 6.83±0.05 *** 

pH24 6.13±0.11 5.78±0.10 *** 6.00±0.13 5.67±0.13 *** 

Drip loss (%) 1.54±0.51 2.31±0.53 **    

Cooking loss (%) 28.97±3.57 28.07±5.53 ns 29.31±1.72 28.39±3.37 ns 

WB shear force (kg.cm-2) 3.99±1.41 10.81±2.71 *** 5.72±1.98 8.12±3.34 * 

EC-1 (μS) 2.66±0.72 2.92±0.88 ns 3.70±0.34 3.84±0.82 ns 

EC-2 (μS) 2.06±0.46 3.10±0.66 *** 2.60±0.46 3.48±0.57 ** 

Meat colour 24h 

CIE L* 47.10±4.06 47.33±4.07 ns 48.50±3.87 47.19±2.15 ns 

CIE a* 5.36±1.43 3.61±1.70 * 4.58±0.62 3.29±1.53 * 

CIE b* 12.16±2.24 9.45±1.44 ** 12.02±1.32 9.15±0.31 *** 

Meat colour 7d 

CIE L* 61.28±7.05 52.46±4.63 ** 61.08±3.52 48.38±2.18 *** 

CIE a* -5.80±17.44 1.66±2.96 ns -6.69±10.51 3.19±2.88 * 

CIE b* -12.06±2.22 10.28±1.43 *** -12.69±1.94 11.22±2.12 *** 

Legend: * P>0.05, **P < 0.01, *** P < 0.001, ns not significant 
 

Meat colour (Table 7) CIE L* (lightness) 24h after slaughter of MLT was similar 

in both breeds, whereas colour of top round muscle 7 days post mortem was 

lighter (CIE L*) in the Holstein (P<0.01). Consumers have tendency to decide in 

accordance to the meat colour, while they link pale and dark colour of the meat 

with the loss of freshness (Vieira et al., 2005). Values a* (redness) and b* 
(yellowness) 24 h post mortem of MLT (a* P<0.05; b* P<0.01) and top round 

muscle (a* P<0.05; b* P<0.001) were higher in the H veal. However,7 days after 

slaughter, values were greater in the S young bulls, which indicate redder colour. 
Yim et al. (2015a) also reported lighter meat in the Holstein (low a* and b* 

values). The veal industry demands lean colour of the meat with unique 

characteristics (Ngapo and Gariépy, 2006). We showed in this study lighter 
meat colour of the H calves, characterized by high L* values (61.28 for MLT and 

61.08 for m.semimembranosus) and low a* and b* values. Meat colour is 

associated with the haemoglobin content, while higher contents of haemoglobin 
in the blood indicate darker colour of the muscle (Velik et al., 2010). In addition, 

meat colour could be correlated with pH value (Yim et al., 2015b). The pH value 

increases with decreasing meat lightness.  
 

CONCLUSIONS 

 

The aim of this study was to evaluate carcass and qualitative parameters of veal 

from the most used breeds in milking farm in Slovakia fedwith the most available 

fodder sources. We observed no significant differences in the slaughter 
parameters from the results of the Holstein (n=10) and Slovak Simmental (n=10) 

in this experiment. The results of the Holstein young bulls showed lower 

proportion of marrow bones (12.04%) as well as lower proportion of separable 
fat (6.65%). The highest meat proportion from the right-half carcass was found in 

the S veal (67.56%; 23.71 kg). The proximate composition of M. longissimus 

thoracis reveals, that meat of the Slovak Simmental veal contains more moisture 
(76.06%; P<0.01), lessproteins (22.62%; P>0.05) as well as less intramuscular 

fat (1.54%; P>0.05). Calves of the S had also darker and redder meat represented 

in MLT 7 days post mortem with lower L* values (52.46; P<0.01), higher a* 
(1.66; P>0.05) and b*(10.28; P<0.001) values. In addition, samples of Slovak 

Simmental veal showed higher electrical conductivity – 2 in MLT (P<0.001) and 

SM (P<0.01) and the lower pH24 value (P<0.001). As expected, higher content of 
intramuscular fat resulted to more tender meat in the Holstein loin muscle 

(P<0.001). Likewise, we found in the Holstein samples of M. longissimus 

thoracis and M. semimembranosus higher rate of lipid degradation after 9 days of 

storage (P>0.05).  
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