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The aim of this paper was to evaluate the influence of birth weight and weaning weight on selected fattening, 
carcass, and physical technological traits, and proximate composition of Longissimus thoracis et lumborum 
muscle of 45 male Holstein veal calves. Birth weight was grouped in 3 classes, namely low (less than 37.5 kg), 
medium (from 37.5 to 40 kg), and high (more than 40 kg); similarly, weaning weight was grouped in 3 classes, 
namely low (less than 90 kg), medium (from 90 to 100 kg), and high (more than 100 kg). Each group consisted of 
15 animals. Slaughter weight, weight gains, body measurements, carcass conformation, retail yield (meat, 
trimmed fat, bones), and meat characteristics 24 hours and 7 days post mortem (pH, drip loss, shear force, 
colour, chemical composition) were studied. Calves of medium weaning weight had the highest lifetime average 
daily gain. Among monitored groups, significant effect of birth weight and weaning weight on hip height and heart 
girth were observed. Dressing percentage differed little due to birth weight (P<0.05) and weaning weight (P<0.01). 
Calves of lighter birth weight had the least retail meat yield, but the most bones in carcass. Significant effect of 
weaning weight on protein content (P<0.01) of Longissimus thoracis et lumborum muscle was observed. Effect of 
birth weight or weaning weight on worsening or improving of physical technological traits of veal Longissimus 
thoracis et lumborum muscle was not clear. Significantly lower ultimate pH value (24 hours post mortem) was 
found in group of low birth weight (P<0.01). Lightness of the meat was not influenced by birth weight, but it was 
significantly affected by weaning weight (P<0.01). Content of palmitic acid was affected by both birth weight 
(P<0.001) and weaning weight (P<0.01). No significant influence of birth weight or weaning weight on fattening, 
carcass yield, physical technological and qualitative traits of calves was detected. 

Keywords: birth weight, average daily gain, weaning, proximate composition, retail yield 
 

 

1 Introduction  

In last decades, the quality of food in human nutrition has become of utmost importance on global 
scale, especially with regard to the occurrence of various lifestyle diseases (Dimov et al., 2012). The 
increase in research works and consumer awareness of the potential health benefits of various micro-
components in food have led to shift the composition of the human diet, which has resulted in a higher 
intake of fats, in particular saturated fatty acids (Lock and Bauman, 2004). 

Beef has long been criticized for its high fat content and inappropriate fatty acid composition (Scollan 
et al., 2006; Jenkins et al., 2008). In contrast, red meat is considered a major source of protein 
(McAfee et al., 2010) and an important source of bio-available essential trace elements in human 
nutrition (Pereira et al., 2017). The overall value of meat is determined by several factors, which can 
be generally described by safety (hygienic quality), health safety (nutritional quality), satisfaction 
(organoleptic quality) and usability (suitability for processing, price) (Listrat et al., 2016; Domaradzki et 
al., 2017). In addition to these aspects, health and nutritional value is a key determinant for the 
consumer (Scollan et al., 2006). 

Growth is a basic and decisive factor in meat utility and especially in the categories intended for 
fattening, growth intensity is crucial (Schreurs et al., 2008). Meat production is based on the process 
of animal growth, which depends on several environmental factors as well as management practices 
(Irshad et al., 2013). The nutrition of calf after birth containing higher amount of fat is associated with 
the maturation of the rumen, and metabolic and endocrine systems (Greenwood and Cafe, 2007). The 
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growth of calves before weaning is affected by the quality and amount of nutrients ingested. In 
particular, forage diets lead to the production of volatile fatty acids, which stimulate rumen 
development until weaning (Bispo et al., 2010). On the other hand, restriction of feeding from birth to 
weaning, followed by high-energy feeding from weaning to slaughter, results in an increase of carcass 
fatness at the same slaughter weight as animals with unrestricted feeding (Greenwood et al., 2006). 
Several studies suggest that later weaning, hence higher weaning weight, affects the growth rate and 
quality of carcasses in ruminants. Likewise, meat quality is influenced by weaning management (Vieira 
et al., 2005; Moreno et al., 2006; Blanco et al., 2009; Bispo et al., 2010). However, there is only limited 
information on the effect of birth weight on meat quality.  

The aim of this study was to assess the effect of birth weight and weaning weight on growth and a set 
of meat performance and quality traits in Holstein veal calves. 
 

2 Material and methods  

2.1 Animals, experimental design, housing, management and nutrition 

The animals used in this study were male Holstein veal calves (n = 45) from a local dairy farm. Calves 
were born in about the same period (within a one month) and were randomly selected for the 
experiment. Animals were reared under standard feeding conditions divided in the colostrum, milk 
replacer and forage nutrition phases. During first stage of the experiment each calf was individually 
housed in outdoor crates and fed with milk replacer based on dried whey with ad libitum access to 
water and starter feed mixture. After about 60 days calves were kept in group according to the 
weaning weight (15 calves in outdoor pens). Immediately, habit period to solid forage feeding began. 
Each calf received liquid dairy feed mixture once a day with ad libitum amount of the starter feed 
mixture. Gradually they were fed with a small amount of maize silage based total mixed ration. The 
next period of experiment was carried out from weaning (about 2 months of age) to the required final 
weight (170 ± 10 kg). Immediately after weaning, calves were again divided into groups with their 
respective weaning weight. During this stage of experiment all 45 calves were fed with complete feed 
mixture (total mixed ration) based on maize silage composed with hay, alfalfa silage and starter feed 
mixture. After habit period to solid feed, starter feed mixture was replaced with feed mixture for rearing 
of calves on forage diet. Fresh water was available ad libitum during whole experiment. Calves were 
grouped into 3 classes of birth weight (LBW), i.e. low (LBW < 37.5 kg), medium (LBW between 37.5 
and 40 kg), and high (LBW > 40 kg), and 3 classes of weaning weight (WW), i.e. low (WW < 90 kg), 
medium (WW between 90 and 100 kg), and high (WW > 100 kg). Each group consisted of 15 animals. 
After reaching the required slaughter weight, animals were weighed and measured for linear body 
measurements (withers height, hip height, heart girth, body length).  

2.2 Slaughter procedures and veal quality measurements 
Before slaughter animals were transported to an experimental centre. After restriction of food for 12 
hours, calves were weighed and slaughtered. Each animal was slaughtered by standard methods in 
accordance with legislation for protection of animals during slaughter. Immediately after slaughter, 
carcasses were split into two sides and chilled overnight with air temperature of 4-5°C. Moreover, 
dressing percentage and ideal dressing percentage as proportion of the meat from slaughter weight 
reduced by weight of digestive tract were calculated. After 24 hours chilling, samples of Longissimus 
thoracis et lumborum muscle were collected from each carcass for the proximate composition, 
cholesterol content and fatty acid profile. Furthermore, pH was recorded 1 hour and 24 hours post 
mortem. After 7 days post mortem, colour [lightness (L*), redness (a*), yellowness (b*)], drip loss, and 
shear force were recorded. For all experimental analyses, standard laboratory methods were used as 
described in Vavrišínová et al. (2019). Right side of each carcass was commercially boned-out and 
weight of valuable meat cuts, trimmed fat and bones was determined. During dissection two 
categories of meat were classified: high quality meat cuts (top round, sirloin, tenderloin, shoulder) and 
other meat cuts (neck, short loin, flank, shank, brisket, boneless rib, chuck, trimmed meat).  

2.3 Statistical analysis 
The impact of classes of LBW and WW on growth traits and slaughter characteristics, chemical 
composition and physical technological properties was tested using one-way ANOVA. Significant 
differences between groups were declared at ***P<0.001, **P<0.01, and *P<0.05. All results of the 
present study were analysed using the SPSS package program. 
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3 Results and discussion 
Fattening characteristics (final weight, slaughter weight, average daily gain) were highest in the group 
of medium LBW (Table 1); however, results were not significant. According to Praharani et al. (2019) 
birth weight of calves is an important contributory factor for improving growth performance. 

For the early fattening period, there were no effects of LBW on fattening characteristics. Significant 
differences between groups were observed for body measurements – withers height (P<0.05), hip 
height (P<0.01) and heart girth (P<0.001). Opposite to findings of Greenwood et al. (2006) we found 
similar weight of carcasses in different LBW groups. Dressing percentage differ due to birth weight 
(P<0.05), and it was higher for the group of heaviest calves at birth (49.61%) than for the group of 
medium LBW calves. Weight of intraabdominal fats was 1.0 kg greater in high compared with medium 
LBW calves (P<0.001). Similar to our findings, Greenwood and Café (2007) reported that calves with 
low birth weight had similar meat yield of highest quality and bone content at equivalent carcass 
weight in comparison with counterparts with higher birth weight. The effect of LBW on weight of other 
meat cuts (P<0.05) and trimmed fat (P<0.001) was evident. In particular, the amount of trimmed fat 
was lower in medium LBW than in low and high LBW calves (Table 1).  

 
Table 1 Effect of birth weight (LBW) on fattening and carcass characteristics of male Holstein veal 
calves 

Trait 
Low LBW (1) Medium LBW (2) High LBW (3) P-

value 

Significance 
between groups 

1:2 1:3 2:3 
Mean SE Mean SE Mean SE 

Final weight (kg) 168.65 2.37 173.55 1.78 170.83 1.31 0.350 ns ns ns 
Slaughter weight (kg) 161.80 3.39 165.99 1.85 160.50 1.32 0.271 ns ns ns 
Number of feeding days  169.30 0.84 171.18 1.46 171.67 0.70 0.183 ns ns ns 
ADG (kg.d-1) 0.79 0.01 0.79 0.01 0.76 0.07 0.151 ns ns ns 
Withers height (cm) 111.10 0.73 110.91 0.47 108.00 1.21 0.016 ns * ns 
Hip height (cm) 115.20 0.27 111.27 0.86 112.00 1.13 0.007 * * ns 
Heart girth (cm) 135.30 0.71 133.36 1.13 139.00 0.79 <0.001 ns * ** 
Body length (cm) 62.70 1.22 61.64 0.81 60.67 1.77 0.489 ns ns ns 
Cold carcass weight (kg) 79.01 1.68 78.95 1.27 79.59 0.92 0.936 ns ns ns 
Ideal DP (%) 64.52 0.48 63.83 0.96 66.66 0.81 0.046 ns ns * 
Dressing percentage (%) 48.84 0.18 47.60 0.54 49.61 0.56 0.016 ns ns * 
Intraabdominal fats1 (kg) 2.02 0.12 1.56 0.13 2.57 0.19 <0.001 ns * ** 
Offals2 (kg) 6.43 0.18 6.39 0.07 6.43 0.05 0.915 ns ns ns 
RHC hindquarter (kg) 21.11 0.43 20.77 0.37 21.69 0.26 0.235 ns ns ns 
RHC forequarter (kg) 17.51 0.36 17.94 0.21 17.93 0.24 0.658 ns ns ns 
Trimmed fat3 (kg) 2.78 0.20 2.35 0.05 3.27 0.08 <0.001 * ns *** 
Bones3 (kg) 9.10 0.19 8.52 0.09 8.75 0.21 0.052 * ns ns 
HQ meat cuts3 (kg)  12.85 0.28 13.01 0,34 12.98 0.11 0.896 ns ns ns 
Other meat cuts3 (kg) 11.71 0.27 12.57 0,25 12.69 0.11 0.035 ns * ns 

ADG - lifetime average daily gain; DP - dressing percentage; RHC - right-half carcass; HQ - highest quality; SE - 
standard error; ns – not significant; * - P<0.05; ** - P <0.01; *** - P < 0.001 
1Intraabdominal fats include rumen fat, intestinal fat, kidney fat, pelvic fat; 2Offals include liver, heart, spleen, 
lungs; 3From right-half carcass 
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Table 2  Effect of weaning weight (WW) on fattening and carcass characteristics of male Holstein veal 
calves  

Trait 
Low WW (1) Medium WW (2) High WW (3) 

P-value 

Significance between 
groups 

1:2 1:3 2:3 
Mean SE Mean SE Mean SE 

Final weight (kg) 175.88 1.11 166.96 1.98 171.88 1.86 0.017 * ns ns 
Slaughter weight (kg) 169.63 0.44 159.00 2.54 161.91 2.40 0.009 * ns ns 
Number of feeding days  175.50 0.33 170.64 0.76 167.27 0.76 <0.001 *** *** *** 
ADG (kg.d-1) 0.78 0.01 0.75 0.01 0.79 0.02 0.090 ns ns ns 
Withers height (cm) 112.25 0.12 110.55 0.63 108.18 1.18 0.002 ns ** ns 
Hip height (cm) 113.88 0.22 115.27 0.17 109.55 1.09 <0.001 ns *** *** 
Heart girth (cm) 139.00 0.50 137.00 0.92 132.00 0.84 <0.001 ns *** *** 
Body length (cm) 63.25 1.21 61.09 1.66 61.18 1.23 0.452 ns ns ns 
Cold carcass weight (kg) 81.73 1.10 79.00 1.21 77.45 1.30 0.080 ns ns ns 
Ideal DP (%) 64.82 1.22 65.91 0.66 63.98 0.30 0.100 ns ns ns 
Dressing percentage (%) 48.19 0.67 49.71 0.67 47.82 0.17 0.010 ns ns * 
Intraabdominal fats1 (kg) 2.26 0.20 2.07 0.19 1.78 0.19 0.099 ns ns ns 
Offals2 (kg) 6.44 0.06 6.33 0.12 6.49 0.12 0.508 ns ns ns 
RHC hindquarter (kg) 21.86 0.37 21.20 0.35 20.61 0.32 0.054 ns * ns 
RHC forequarter (kg) 18.08 0.18 17.73 0.28 17.65 0.31 0.465 ns ns ns 
Trimmed fat3 (kg) 2.62 0.17 2.89 0.16 2.76 0.15 0.404 ns ns ns 
Bones3 (kg) 9.01 0.13 9.08 0.14 8.31 0.19 0.001 ns ** ** 
HQ meat cuts3 (kg)  13.51 0.28 12.87 0.15 12.61 0.26 0.051 ns * ns 
Other meat cuts3 (kg) 12.68 0.18 11.94 0.28 12.43 0.22 0.323 ns ns ns 

ADG - lifetime average daily gain; DP - dressing percentage; RHC - right-half carcass; HQ - highest quality; SE - 
standard error; ns – not significant; * - P<0.05; ** - P <0.01; *** - P < 0.001 
1Intraabdominal fats include rumen fat, intestinal fat, kidney fat, pelvic fat; 2Offals include liver, heart, spleen, 
lungs; 3From right-half carcass 
 
Early weaning of dairy calves and transition to solid feed has become popular due to high milk feed 
costs and because it carries a lot of health risks. Moreover, according to various authors (Moreno et 
al., 2006; Bispo et al., 2010) early weaning of calves and consumption of solid feed is associated with 
rumen papillae development and higher daily gains during the finishing period. Despite of these 
findings, we did not observe significant effect of the WW on lifetime average daily gain (Table 2). 
Slaughter weight was influenced by WW, resulting higher in the low than the medium WW group 
(P<0.01). This result could be associated with the higher number of feeding days, which was 
statistically significant (P<0.001). Opposite to our findings, Greenwood et al. (2006) reported higher 
content of separable fat at an equivalent carcass weight. Weaning weight did not have a significant 
impact on carcass characteristics, but it had some effects on dressing percentage (P<0.05) and bone 
content (P<0.001). Large individual differences in the monitored indicators were observed, which is in 
line with results of several authors (e.g. Vacek et al., 2012) who suggested that the genetic variability 
in the body size and growth of animals could sometimes be greater within the breed than between 
breeds.  

Proximate composition of veal meat did not change across LBW groups, except for intramuscular fat 
content which was higher in medium than low LBW calves (P<0.05), assessed at equivalent carcass 
weight. In line with findings of Greenwood et al. (2006), we did not observe significant effect of LBW 
on shear force in the Longissimus thoracis et lumborum muscle (Table 3). 
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Table 3   Effect of birth weight (LBW) on quality traits of Longissimus thoracis et lumborum muscle of 
male Holstein veal calves  

Trait 
Low LBW (1) Medium LBW (2) High LBW (3) P-

value 

Significance 
between groups 

1:2 1:3 2:3 
Mean SE Mean SE Mean SE 

Moisture content (g.100 g-1) 74.25 0.18 73.84 0.24 73.66 0.09 0.154 ns ns ns 
Protein content (g.100 g-1) 22.66 0.11 22.89 0.16 23.02 0.17 0.257 ns ns ns 
IMF content (g.100 g-1) 1.44 0.11 1.78 0.07 1.66 0.03 0.014 * ns ns 
Cholesterol content (g.kg-1) 0.35 0.01 0.36 0.04 0.36 0.01 0.692 ns ns ns 
pH1 6.91 0.06 6.92 0.02 7.03 0.04 0.038 ns * ns 
pH24 5.96 0.01 6.01 0.01 6.02 0.01 0.002 ns ** ns 
Drip loss (%) 1.07 0.19 1.29 0.17 1.42 0.12 0.344 ns ns ns 
Shear force (kg.cm-2) 5.99 0.27 5.72 0.30 4.95 0.35 0.119 ns ns ns 
Lightness (L*) 7 days 48.74 0.81 47.53 0.66 48.81 0.99 0.452 ns ns ns 
Redness (a*) 7 days 6.73 0.25 7.66 0.24 8.17 0.24 <0.001 * *** ns 
Yellowness (b*) 7 days 10.69 0.19 10.47 0.20 11.79 0.33 0.001 ns * ** 
SFA (g.100 g-1 FAME) 33.76 0.45 33.63 0.29 34.56 0.22 0.098 ns ns ns 
MUFA (g.100 g-1 FAME) 47.37 0.47 47.30 0.35 48.38 0.18 0.029 ns * ns 
PUFA (g.100 g-1 FAME) 12.49 0.41 13.25 0.43 11.68 0.26 0.017 ns ns * 
Essential FA (g.100 g-1 FAME) 9.24 0.22 9.54 0.13 9.01 0.15 0.114 ns ns ns 
Palmitic acid (g.100 g-1 FAME) 24.55 0.05 24.30 0.04 24.34 0.03 <0.001 *** ** ns 
Stearic acid (g.100 g-1 FAME) 10.50 0.06 10.46 0.05 10.34 0.04 0.030 ns * ns 
Oleic acid (g.100 g-1 FAME) 27.01 2.16 25.64 2.24 34.37 0.42 0.002 ns * ** 

IMF - intramuscular fat; pH1 - pH recorded 1 hour after slaughter; pH24 - pH recorded 24 hours after slaughter; 
SFA - saturated fatty acids; FAME - fatty acid methyl esters; MUFA - monounsaturated fatty acids; PUFA - 
polyunsaturated fatty acids; FA - fatty acids; SE – standard error; ns – not significant; * - P<0.05; ** - P <0.01; *** - 
P < 0.001 
 
Effect of LBW on drip loss was not significant; however, we observed an increase of the amount of 
free water with increased LBW of calves. Ultimate pH value measured 24 hours post mortem differed 
significantly between low and high LBW calves (P<0.01). Meat colour of individual muscles could vary 
due to anatomical location of the muscle, pigment content or proportion of red fibres. The pH value is 
often associated with meat colour and content of pigments in muscle. Usually it is measured as a 
consequence factor. It was observed that the ultimate colour of Longissimus thoracis et lumborum 
muscle is affected by pigment content in the larger extent and the pH decline is relatively slow 
compared with Psoas major or Triceps brachii muscles (Ngapo and Gariépy, 2006). Meat L* of the 
Longissimus thoracis et lumborum muscle was not affected by LBW (Table 3). On the other hand, a* 
was different among the groups with increasing values moving from low to high LBW calves 
(P<0.001). Content of saturated fatty acids did not differ, but content of monounsaturated and 
polyunsaturated fatty acids differ significantly (P<0.05) between some LBW groups (Table 3). 
Contrariwise to Blanco et al. (2010) and Gálvez et al. (2018), we found higher content of 
monounsaturated fatty acids in veal loin. Content of palmitic acid, which is known to have a 
cholesterolemic effect was significantly higher (P<0.001) in the lightest group of calves.  

 

In the present study, there was a significant effect of WW on protein content (P<0.01) of the 
Longissimus thoracis et lumborum muscle (Table 4). In particular, low WW calves had higher protein 
content than medium WW calves. When three different ages at weaning were compared (Bispo et al., 
2010) the moisture and crude protein contents of Longissimus thoracis et lumborum muscle were 
similar. Nevertheless, we did not find significant effect of WW on the intramuscular fat content. On the 
other hand, Bispo et al. (2010) and Moreno et al. (2006) found higher levels of intramuscular fat in 
heavier weaned calves. The pH of the Longissimus thoracis et lumborum muscle 1 hour after 
slaughter was significantly higher (P<0.01) in medium WW than high WW. According to Bispo et al. 
(2010) the length of feeding period is one of the most important factors influencing meat ultimate pH. 
However, Hornick et al. (1998) did not consider nutrition as a major factor of meat pH. Some of 
physical technological properties (drip loss, shear force) were not affected by WW, supporting findings 
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of other studies (Vieira et al., 2005; Blanco et al., 2009). The L* of Longissimus thoracis et lumborum 
muscle 7 days post mortem was significantly lower in low than medium and high WW groups (P<0.05), 
whereas b* was higher in high WW than low WW group (P<0.05). In agreement with our results, Bispo 
et al. (2010) and Pateiro et al. (2013) reported significant effect of weaning status on meat a*. The 
content of monounsaturated fatty acids of heavier weaned calves was lower than that of low and 
medium WW calves (P<0.001), whereas content of polyunsaturated fatty acids was higher for the 
heaviest calves (P<0.05). Content of monounsaturated fatty acids could be influenced by weight of 
animal, especially in bulls; heavier animals are closer to puberty (Scollan et al., 2006). Veal of the 
heaviest calves at weaning had more desirable content of essential fatty acids; however, results were 
not significant. Contrariwise, the lowest content of oleic acid (P<0.01) was found in high WW group. 
Oleic acid is quantitatively the most important monounsaturated fatty acid in veal muscles and usually 
ranged from 22 to 38%. Prevalence of this acid in veal is associated with several individual factors, 
such as diet, breed, genetic background, animal fatness and age (Moreno et al., 2006; Scollan et al., 
2006; Ripoll et al., 2013). It is important to note that fatty acid content in veal muscle is influenced by 
rumen biohydrogenation and development (Domaradzki et al., 2017).     

 
Table 4 Effect of weaning weight (WW) on quality traits of Longissimus thoracis et lumborum muscle 
of male Holstein veal calves  

Trait 
Low WW (1) Medium WW (2) High WW (3) P-

value 

Significance 
between groups 

1:2 1:3 2:3 
Mean SE Mean SE Mean SE 

Moisture content (g.100 g-1) 74.04 0.15 74.23 0.20 73.55 0.19 0.047 ns ns * 
Protein content (g.100 g-1) 23.22 0.05 22.43 0.11 22.93 0.17 0.002 * ns ns 
IMF content (g.100 g-1) 1.74 0.04 1.55 0.07 1.63 0.10 0.147 ns ns ns 
Cholesterol content (g.kg-1) 0.36 0.01 0.35 0.01 0.36 0.01 0.835 ns ns ns 
pH1 6.96 0.04 7.02 0.05 6.87 0.03 0.003 ns ns ** 
pH24 6.02 0.01 5.97 0.01 6.01 0.01 0.077 ns ns ns 
Drip loss (%) 1.03 0.18 1.21 0.16 1.47 0.17 0.385 ns ns ns 
Shear force (kg.cm-2) 5.74 0.44 6.02 0.43 5.03 0.15 0.562 ns ns ns 
Lightness (L*) 7 days 45.59 0.37 49.44 1.02 49.18 0.69 0.002 * ** ns 
Redness (a*) 7 days 8.18 0.18 6.96 0.32 7.56 0.31 0.063 ns ns ns 
Yellowness (b*) 7 days 10.16 0.20 11.08 0.28 11.37 0.27 0.006 ns * ns 
SFA (g.100 g-1 FAME) 34.24 0.22 34.01 0.31 33.69 0.43 0.610 ns ns ns 
MUFA (g.100 g-1 FAME) 48.44 0.04 48.14 0.41 46.59 0.28 <0.001 ns *** *** 
PUFA (g.100 g-1 FAME) 12.11 0.16 11.74 0.36 13.60 0.41 <0.001 ns * *** 
Essential FA (g.100 g-1 FAME) 9.29 0.09 9.12 0.18 9.43 0.22 0.730 ns ns ns 
Palmitic acid (g.100 g-1 FAME) 24.26 0.04 24.52 0.04 24.37 0.04 0.007 ** ns ns 
Stearic acid (g.100 g-1 FAME) 10.51 0.02 10.44 0.05 10.38 0.07 0.507 ns ns ns 
Oleic acid (g.100 g-1 FAME) 31.74 1.63 30.94 1.75 24.29 2.09 0.004 ns * * 

IMF = intramuscular fat; pH1 – pH recorded 1 hour after slaughter; pH24 – pH recorded 24 hours after slaughter; 
SFA - saturated fatty acids; FAME – fatty acid methyl esters; MUFA - monounsaturated fatty acids; PUFA - 
polyunsaturated fatty acids; FA - fatty acids; SE – standard error; ns – not significant; * - P<0.05; ** - P <0.01; *** - 
P < 0.001 
 
Conclusions 
Overall, LBW and WW were not important sources of variation of fattening, carcass, physical 
technological and qualitative properties of monitored calves. Although a significant effect of LBW and 
WW on some characteristics was determined, the changes (improvements or worsening of the 
indicators) depending on the higher live weight at birth and at weaning were not clearly confirmed.  

 

Acknowledgements 
Work was financially supported by Scientific Grant KEGA No. 015SPU-4/2019 and Faculty Scientific 
Research Project Fund GA FAPZ No. 2/2019.  



Acta fytotechn zootechn, 23, 2020(Monothematic Issue  :: Future Perspectives in Animal Production), 116-123 
http://www.acta.fapz.uniag.sk 

© Slovak University of Agriculture in Nitra                                       Faculty of Agrobiology and Food Resources 

122 

References 

BISPO, E. et al. (2010). Effect of weaning status on animal performance and meat quality of Rubia Gallega 
calves. Meat Science, 86(3), 832-838. https://doi.org/10.1016/j.meatsci.2010.07.005 

BLANCO, M. et al. (2009). Effects of early weaning and breed on calf performance and carcass and meat 
quality in autumn born bull calves. Livestock Science, 120, 103−115. https://doi.org/10.1016/j.livsci.2008.05.003 

DIMOV, K. et al. (2012). Fatty-acid composition of the lipids in M. longissimus dorsi of bovine and buffalo 
calves and buffalo cows. Bulgarian Journal of Agricultural Science, 18(5), 778-783. 

DOMARADZKI, P. et al. (2017). Slaughter value and meat quality of suckler calves: A review. Meat Science, 
134, 135-149. http://dx.doi.org/10.1016/j.meatsci.2017.07.026 

GÁLVEZ, F. et al. (2018). Nutritional and meat quality characteristics of seven primal cuts from 9-month-old 
female veal calves: a preliminary study. Journal of the Science of Food and Agriculture, 99(6), 2947-2956. 
https://doi.org/10.1002/jsfa.9508 

GREENWOOD, P. L. et al. (2006). Long-term consequences of birth weight and growth to weaning on 
carcass, yield and beef quality characteristics of Piedmontese- and Wagyu-sired cattle. Australian Journal of 
Experimental Agriculture, 46, 257-269. https://doi.org/10.1071/EA05240 

GREENWOOD, P. l. and CAFÉ, L. M. (2007). Prenatal and pre-weaning growth and nutrition of cattle: Long 
term consequences for beef production. Animal, 1(9), 1283-1296. https://doi.org/10.1017/S175173110700050X 

HORNICK, J. L. et al. (1998). Different periods of feed restriction before compensatory growth in Belgian Blue 
bulls: I. animal performance, nitrogen balance, meat characteristics, and fat composition. Journal of Animal 
Science, 76, 249-259. https://doi.org/10.2527/1998.761249x 

IRSHAD, A. et al. (2013). Factors influencing carcass composition of livestock: a review. Journal of Animal 
Production Advances, 3(5), 177-186. https://doi.org/10.5455/japa.20130531093231 

JENKINS, T. C. et al. (2008). BOARD-INVITED REVIEW: Recent advances in biohydrogenation of 
unsaturated fatty acids within the rumen microbial ecosystem. Journal of Animal Science, 86(2), 397–412. 
https://doi.org/10.2527/jas.2007-0588 

LISTRAT, A. et al. (2016). How muscle structure and composition influence meat and flesh quality: review. 
Scientific World Journal, 2016, 3182746. https://doi.org/10.1155/2016/3182746  

LOCK, A. L. and BAUMAN, D. E. (2004). Modifying milk fat composition of dairy cows to enhance fatty acids 
beneficial to human health: Review. Lipids, 39(12), 1197-1206. https://doi.org/10.1007/s11745-004-1348-6 

MCAFEE, A. J. et al. (2010). Red meat consumption: An overview of the risks and benefits: Review. Meat 
Science, 84(1), 1-13. https://doi.org/10.1016/j.meatsci.2009.08.029 

MORENO, T. et al. (2006). Nutritional characteristics of veal from weaned and not weaned calves: 
discriminatory ability of the fat profile. Meat Science, 73, 209−217. https://doi.org/10.1016/j.meatsci.2005.11.016 

NGAPO, T. M. and GARIÉPY, C. (2006). Factors affecting the meat quality of veal: Review. Journal of the 
Science of Food and Agriculture, 86, 1412-1431. https://doi.org/10.1002/jsfa.2507 

PATEIRO, M. et al. (2013). Meat quality of veal: discriminatory ability of weaning status. Spanish Journal of 
Agricultural Research, 11(4), 1044-1056. http://dx.doi.org/10.5424/sjar/2013114-4363 

PEREIRA, V. et al. (2017). Relationship between the essential and toxic element concentrations and the 
proximate composition of different commercial and internal cuts of young beef. European Food Research and 
Technology, 243, 1869-1873. https://doi.org/10.1007/s00217-017-2888-0 

PRAHARANI, l. et al. (2019). Birth weight and body measurements of purebred and crossbred Belgian Blue 
calves. IOP Conference Series: Earth and Environmental Science, 372, 012016. https://doi.org/10.1088/1755-
1315/372/1/012016 

RIPOLL, G. et al. (2013). Instrumental meat quality of veal calves reared under three management systems 
and color evolution of meat stored in three packaging systems. Meat Science, 93, 336-343. 
https://doi.org/10.1016/j.meatsci.2012.09.012 

SCOLLAN, N. et al. (2006). Innovations in beef production systems that enhance the nutritional and health 
value of beef lipids and their relationship with meat quality: Review. Meat Science, 74(1), 17-33. 
https://doi.org/10.1016/j.meatsci.2006.05.002 

SCHREURS, N. M. et al. (2008). Meta-analysis of the effect of animal maturity on muscle characteristics in 
different muscles, breeds, and sexes of cattle. Journal of Animal Science, 86(11), 2872-2887. 
https://doi.org/10.2527/jas.2008-0882 

VACEK, M. et al. (2012). Metodika řízení odchovu a reprodukce  jalovic holštýnského plemene z hlediska 
celkové rentability chovu dojnic. Výzkumný ústav živočišné výroby, v.v.i., Praha – Uhříněves. 

https://doi.org/10.1016/j.meatsci.2010.07.005
https://doi.org/10.1016/j.livsci.2008.05.003
http://dx.doi.org/10.1016/j.meatsci.2017.07.026
https://doi.org/10.1002/jsfa.9508
https://doi.org/10.1071/EA05240
https://doi.org/10.1017/S175173110700050X
https://doi.org/10.2527/1998.761249x
https://doi.org/10.5455/japa.20130531093231
https://doi.org/10.2527/jas.2007-0588
https://doi.org/10.1155/2016/3182746
https://doi.org/10.1007/s11745-004-1348-6
https://doi.org/10.1016/j.meatsci.2009.08.029
https://doi.org/10.1016/j.meatsci.2005.11.016
https://doi.org/10.1002/jsfa.2507
http://dx.doi.org/10.5424/sjar/2013114-4363
https://doi.org/10.1007/s00217-017-2888-0
https://doi.org/10.1088/1755-1315/372/1/012016
https://doi.org/10.1088/1755-1315/372/1/012016
https://doi.org/10.1016/j.meatsci.2012.09.012
https://doi.org/10.1016/j.meatsci.2006.05.002
https://doi.org/10.2527/jas.2008-0882


Acta fytotechn zootechn, 23, 2020(Monothematic Issue  :: Future Perspectives in Animal Production), 116-123 
http://www.acta.fapz.uniag.sk 

© Slovak University of Agriculture in Nitra                                       Faculty of Agrobiology and Food Resources 

123 

VAVRIŠÍNOVÁ, K. et al. (2019). Slaughter characteristics and physical technological parameters of veal from 
male calves of Holstein and Slovak Simmental breeds. Journal of Microbiology, Biotechnology and Food Science, 
9(3), 634-638. DOI: https://doi.org/10.15414/jmbfs.2019/20.9.3.634-638 

VIEIRA, C. et al. (2005). Effect of diet composition and slaughter weight on animal performance, carcass and 
meat quality, and fatty acid composition in veal calves. Livestock Production Science, 93(3), 263-275. 
https://doi.org/10.1016/j.livprodsci.2004.11.020  

https://doi.org/10.15414/jmbfs.2019/20.9.3.634-638
https://doi.org/10.1016/j.livprodsci.2004.11.020

	1 Introduction
	2 Material and methods
	3 Results and discussion

