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______________________________________________________________________________________ 
Abstract 

In this study the associations between animal traits, carcass traits and carcass classification within 
cattle, sheep and pigs slaughtered in a high throughput abattoir were determined. Classes of carcasses from 
cattle, sheep and pigs delivered for slaughter at this abattoir were recorded and analysed. Significant 
associations were found between carcass classes and breeds of all livestock species. Of all the cattle 
delivered to the abattoir, the non-descript ones dominated the AB2 category while the Bonsmara and 
Brahman dominated the C categories. Almost 70% of carcasses of the cattle delivered to the abattoir were in 
the C classes. In the sheep, the dominant category was A2 with a percentage of 77%, and the Dorper was 
the most dominant in this category. In pigs, the P class was the most dominant with about 50%, and the 
Duroc X Landrace cross dominated this category. However, significant associations between sex and 
carcass classes were only found in cattle. Warm carcass mass had significant associations with carcass 
classes of cattle and sheep only. It can be concluded that while associations between carcass classes and 
breeds were found in all species, associations between sex and carcasses were dependent on species. 
______________________________________________________________________________________ 
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Introduction 

The carcass classification system was established in most meat producing countries in the early to 
middle 1900s (Strydom, 2011). It involves the allocation of a class code to carcasses, allowing consumers to 
select a carcass according to their own preferences (KZN DAEA, 2005). Fisher (2007) indicated that the 
classification system provides the advantage of having a common language to describe carcasses within a 
country thus improving marketing efficiency and transparency. Strydom (2011) reported that carcass 
classification systems are intended to describe the quality and meat yield of carcasses to the benefit of 
traders and consumers. However, it was further concluded that the criteria used in the classification systems 
gave limited descriptions of the quality related characteristics of the carcasses. This is mainly because the 
system only describes scores and measurements but does not allocate rank according to carcass quality 
(Strydom, 2011). 

In South Africa for instance, data recorded for beef, mutton and pork classification includes scores for 
conformation with classes (1 – very flat, 2 – flat, 3 – medium, 4 – round and 5 – very round), fatness (0 – no 
fat, 1 – very lean, 2 – lean, 3 – medium, 4 – fat, 5 – slightly overfat and 6 – extremely overfat), sex (the 
carcass of a ram or a bull as well as of a hamel, a kapater or an ox showing signs of late castration of the 
AB-, B- or C-age classes are identified), bruising (1 – slight, 2 – moderate and 3 – severe) and age (0 teeth – 
A, 1–2 teeth – AB, 3–6 teeth – B, more than 6 teeth –  C). Age is, however, not considered in pork 
classification (SAMIC, 2006). These traits are based on visual examination of carcasses, with the only 
exception being the measurement of the subcutaneous fat on pig carcasses where a Hennessy grading 
apparatus is used (SAMIC, 2006).  

Consumers on the other hand have strong preferences in relation to meat quality. They prefer the 
meat they consume to be tender, juicy, of good flavour, colour, aroma and to be safe and of good quality 
(Curtis et al., 2006). These characteristics are not visible to the consumer at the point of purchase and yet 
they tend to be neglected in the classification system. At present the point of contention in relation to the 
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classification system is that quality is not ranked and consumers are not able to do this for themselves in 
retail outlets. If possible it would also provide quality assurance for different carcass classes. 

According to a report by the Red Meat Industry Forum (RMIF) (2013), age and fatness are the most 
significant characteristics used in the classification system. The Food and Agriculture Organization (FAO, 
2001) also indicated that body conformation might not have a direct impact on meat quality as it is only 
important when consumers want to select cuts based on preferences linked to the meat-to-bone ratio. 
Moreover, the main concerns associated with the sex characteristic are the higher prices that castrated male 
animals fetch, the better taste of their meat and the high fat content (FAO, 2000). Furthermore a study by 
Destefanis et al. (2003) proved that castration induces higher fat deposition and lower water content in 
muscle. Litwinczuk et al. (2006) and Zhang et al. (2006) reported that meat from heifers has significantly 
higher fat content than meat from bulls. It has also been reported that meat from intact males and castrated 
males have higher protein and ash contents than females, with intact males also having higher muscle 
development than castrated males. Nonetheless, they have lower fat deposition than castrated males. It has 
been indicated that the damage characteristic in the classification system is only used when part of the 
carcass contains bruises after slaughtering and the specific part is usually trimmed off (RMIF, 2013). 
However, the appearance of the untrimmed parts of a damaged carcass can deteriorate and serve as a 
growth medium for microorganisms causing the meat to spoil more rapidly than normal (Adziety, 2011). 
According to the FAO (2001), spoiled meat develops colour change, off-smells, rancidity and slime which 
can make consumers ill. 

Although the classification system allocates scores on the extremes of these characteristics (age, sex, 
bruising, fat and conformation) it does not rank for the quality to be expected from each of the carcass 
classes exhibiting such extremes. This can prove problematic for consumers because they do not know what 
type of quality they are paying for in a specific class. Moreover animal traits such as breed are not included 
in the classification system. Breed has been proven to affect carcass and meat quality (Juárez et al., 2009). 
In addition, carcass traits such as warm carcass mass (WCM) are significant for the determination of lean 
and fat carcasses through dressing percentage (Knight, 2013). This therefore suggests that associations 
should be tested between animal traits such as breed, carcass traits such as warm carcass mass (WCM) 
and carcass classes in the classification system. The objective of this study was, therefore, to determine the 
associations between animal traits, carcass traits and carcass classes within cattle, sheep and pigs that were 
slaughtered in a high throughput abattoir. 

 
Materials and Methods 

The study was conducted at a selected high throughput abattoir in the Eastern Cape Province of 
South Africa. The abattoir slaughters up to 1000 livestock units per day. Data was collected from 100 cattle, 
100 sheep and 100 pigs that were slaughtered within a week, but on different days at this abattoir. Six cattle 
breeds (Bonsmara, Brahman, Simmental, Friesland, Jersey and non-descript), three different sheep breeds 
(Dorper, Blackhead Persian and Merino) and two pig breeds (Duroc X Large White (DuroLarge) crosses and 
Duroc X Landrace (DuroLand) crosses) were studied. All the animals used in the study were delivered from 
different farms. The animals were observed during offloading at the abattoir and farm identity numbers were 
recorded. Animals were then followed through the slaughter floor where initially breed and sex were 
recorded before slaughter and thereafter age was recorded using the dentition method. Carcasses were 
further followed up to the point where they were classified and warm carcass mass and carcass classes 
were recorded. Data were analysed using the Statistical Analysis Systems (SAS) package of 2009. 
Frequency procedure (PROC FREQ) and Chi-square tests were used to examine the relationships between 
the animal traits, carcass traits and carcass classes. Statistical significance was tested at the 95% level with 
all findings with P-value <0.05 considered to be statistically significant. 

 
Results and Discussion 

A similar trend was observed in WCM of all three livestock species tested. There were fewer animals 
of high WCM than of low WCM in all the livestock species tested, with ranges (1% - 4%; 1% - 5% and 24%) 
for cattle, sheep and pigs, respectively (Figures 1, 2 and 3). Warm carcass mass can be used to determine 
the dressing percentage of animals and it has been reported that heavier animals result in higher returns 
which may be attributed to the fact that they have more muscles than fat and are thus leaner (Knight, 2013). 
Lean meat is said to be generally preferred in the market and therefore fetches higher premiums. Since 
WCM has also been proven to have an influence on carcass quality traits such as lean-fat ratio, this 
therefore suggests that if WCM was included in the South African classification system, most farmers 
slaughtering their animals in this abattoir would be receiving low premiums as they are producing animals of 
low WCM with less lean meat. Therefore, WCM could motivate farmers to produce animals of high weights 



280 Soji et at., 2015. S. Afr. J. Anim. Sci. vol. 45 
 

thus improving carcass quality traits such as the lean-to fat ratio. In addition dressing percentage with 
heavier breeds would produce more muscle and more lean meat per carcass (Knight, 2013). 

 

Figure 1 Warm carcass mass (WCM) of cattle slaughtered at the abattoir. 
 

 

Figure 2 Warm carcass mass (WCM) of sheep slaughtered at the abattoir. 
 

 

Figure 3 Warm carcass mass (WCM) of pigs slaughtered at the abattoir.  
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Figure 4 shows that most of the farmers predominantly produce the Bonsmara breed followed by non-
descript breeds with the least common breed being the Simmental. The Bonsmara breed dominates the 
feedlot industry and the Simmental breed also plays a major role in the industry. In contrast, the non-descript 
breeds dominate the emerging sector in South Africa (Scholtz et al., 2008). The Bonsmara breed is well 
recognised for being well muscled with high meat yield and quality (Muchenje et al., 2008). Dairy cattle on 
the other hand are intended for milk production which can influence their carcass quality traits (lean-to-fat 
ratio, dressing percentage and conformation) and consequently their meat quality traits (taste, colour and 
texture). However, at this abattoir it was mentioned that farmers raise dairy cattle specifically for beef 
production. There is a need to investigate the reasons for such a practice and to also determine the quality of 
meat from these dairy breeds that are reared to only produce meat. Moreover, research also needs to be 
done on meat quality of non-descript breeds which are common in the emerging livestock sector.  

 

 

Figure 4 Cattle breeds slaughtered at the abattoir. 
 

Figure 5 shows that most of the farmers produce cattle of the C-age class. Meat from the C-class 
animals is classified as meat from very old animals with low tenderness (SAMIC, 2006). Consequently these 
cattle fetch lower premium bonuses because of their age classification. The C-class was mostly dominated 
by the Bonsmara breed and particularly the C2-class. According to SAMIC (2006) a score of 2 in the fat class 
is classified as lean meat, thus the fat content in the C2-class is low, giving an advantage of high premium 
bonuses to these farmers because consumers prefer lean meat. 
 
 

 
Figure 5 Carcass classes produced per cattle breed. 
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Figure 6 shows that a very low percentage (7%) of farmers produces beef carcasses of the A-class 
while a large percentage (69%) produces cattle of the C-class. The percentages of AB- and B-classes on the 
other hand are in between the A- and C-classes with percentages of 14% and 10%, respectively. The 
dominant fat score was 2 (39%) which is classified as lean meat which is generally preferred in the market.  
 

 
Figure 6 Carcass classes of cattle slaughtered at the abattoir. 

 
 

Figure 7 shows that most farmers produce the Dorper sheep breed with Blackhead Persian being the 
least preferred. Different sheep breeds have been reported to have different carcass quality traits (Hanrahan, 
1999) and thus also different meat quality traits (Tshabalala et al., 2003). 
 

 

Figure 7 Sheep breeds slaughtered at the abattoir.  
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Figure 8 Carcass classes produced per sheep breed. 
 
 

Figure 9 shows that a very low percentage (1%) of farmers produces mutton carcasses of the  
AB-class while a large percentage (91%) produces carcasses of the A-class. The B- and C-classes are in 
between the A- and the AB-classes with percentages of 2% and 8%, respectively. The dominant fat score 
was 2 (80%) which is classified as lean meat which is generally preferred in the market. Thus most farmers 
are producing lean mutton. 
 

 

Figure 9 Carcass classes of sheep slaughtered at the abattoir.  
 
 

Figure 10 shows that most pig farmers produced Duroc X Large White crosses (54%). Ryu et al. 
(2008) indicated that different pig breeds have different carcass and meat quality traits. 

Figure 11 shows that the pig farmers mostly produced the P-class with a percentage of 49%. As 
reported (Strydom, 2011), age and fat are the most important characteristics used in the SA classification 
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classified as a carcass with (68 ≤ Meat% ≤ 69) and (12 mm ≤ subcutaneous fat thickness ≤ 17 mm). Few 
(7%) Duroc X Large White crosses dominated the R-class which is classified as (66 ≤ Meat% ≤ 67) and (17 ≤ 
subcutaneous fat thickness ≤ 22 mm). 
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Figure 10 Pig breeds slaughtered at the abattoir. 

 
 

 

 
Figure 11 Carcass classes produced per pig breed. 

 
 

Figure 12 shows that the most produced pork class is the P-class (49%). However, a large percentage 
(44%) also falls in the O-class and the R-class is the least produced. This may be attributed to the fact that 
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Figure 13 shows that most of the cattle that were delivered to this abattoir were cows (56%) while 26% 
were castrated cattle. The least delivered were heifers (9%) and bulls (9%). However, castrated animals 
have been reported to have good carcass and meat quality traits (Destefanis et al., 2003; Litwinczuk et al., 
2006; Zhang et al., 2010). Figure 14 shows that more rams/male castrates than ewes were slaughtered at 
this abattoir. However, more sows than boars were slaughtered (Figure 15). This could be due to the fact 
that the farmers try to avoid boar taint which has a negative effect on pork quality. 
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Figure 12 Pork carcass classes produced at the abattoir. 
 
 

 

 

Figure 13 Sex of cattle slaughtered at the abattoir.  
 
 

 

Figure 14 Sex of sheep slaughtered at the abattoir. 
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Figure 15 Sex of pigs slaughtered at the abattoir.  
 
 

The results in Table 1 show that there was an association (P <0.001) between class and sex of cattle, 
but in sheep and pigs there was no association between the two variables (P >0.05). According to Destefanis 
et al. (2003), Litwinczuki et al. (2006) and Zhang et al. (2010), sex has an effect on various meat quality 
attributes such as muscle chemical composition, fat deposition, protein and ash content. Therefore, research 
needs to be conducted on the interactions between sex and carcass classes of all red meat producing 
livestock species to provide the carcass quality exhibited by the sex characteristic in each class. 

Table 2 shows that there were significant breed by class associations in carcasses from cattle, sheep 
and pigs. Associations between sheep breeds and carcass quality have been reported in the study by 
Shackelford et al. (2012) which showed that progeny of Suffolk sires were heavier than progeny of other 
breeds. This was also evident from the carcass weights and the 12th rib fat percentage which was greater 
for Dorper progeny than those of other breeds, except White Dorper and Katahdin. The study further 
indicated that Finnsheep and Romanov sires had a greater percentage of intramuscular fat and also 
achieved greater marbling scores than the other breeds. Such results comprehensively show that breed 
diversity has an effect on some carcass characteristics and consequently also on sheep carcass classes. 
Sheep with better marbling or intra-muscular fat should thus have better carcass classes since marbling 
improves meat tenderness, juiciness and aroma (Curtis et al., 2006). The marbling factor is, however, not 
considered in the SA classification system. Therefore, more research still needs to be done on the 
relationships between breed and carcass classes across all red meat producing species. Rankings should 
be made based on the carcass quality attributes of each class in a specific breed and marbling scores and 
the relationship between these two variables should perhaps be considered. 

 
 
Table 1 Associations between sex and the A-, AB-, B- and C-carcass classes in  
cattle and sheep, and P-, O-, and R-carcass classes in pigs  

 

Species Chi value P-value Association 
    
Cattle 193.192  <0.001  * 
Sheep  4.201  0.756  NS 
Pig 3.942  0.139  NS 
    

* Significant association (P <0.001); NS: No significant association (P >0.05). 
 
 
Table 3 shows that there were associations between WCM and carcass class (P > 0.05) in sheep and 

cattle while there was no association between the two variables in pig carcasses. This variation calls for 
more research on the possible relationships between carcass weights and classes within livestock species 
from different production systems. Since Knight (2013) found that heavier animals result in higher returns 

31% 

69% 

0%

10%

20%

30%

40%

50%

60%

70%

80%

Boars Sows

Fr
eq

ue
nc

y 
(%

) 

Sex 



Soji et at., 2015. S. Afr. J. Anim. Sci. vol. 45 287 
 

 

because they have more muscle/flesh than fat and are therefore leaner, studies integrating carcass 
classification with different species weights should be carried out. 

 
 

Table 2 Associations between breed and the A-, AB-, B-, and C-carcass classes in  
cattle and sheep and P-, O-, and R-carcass classes in pigs  
 

Species Chi value P-value Association 
    
Cattle 131.142 <0.0001 * 
Sheep  118.641  <0.0001 * 
Pig 88.993  <0.0001 * 
    

* Significant association (P <0.001). 
 
 

Table 3 Associations between warm carcass mass (WCM) and the A-, AB-, B-, and  
C-carcass classes in cattle and sheep and P-, O-, and R-carcass classes in pigs  
 

Species Chi value P-value Association 
    
Cattle 1330.413  0.0458 * 
Sheep  627.529  <.0001   ** 
Pig 141.272    0.3609 NS 
    

**Significant association (P <0.001); *(P <0.05); NS: No significant associations. 
 
 
Conclusion 

Associations were found between breed and carcass classes of cattle, sheep and pigs. Sex was only 
found to be associated with all carcass classes in cattle. Significant associations were also found between 
WCM and carcass classes of cattle and sheep. No associations were found between carcass classes and 
WCM of pigs. The results from this study suggest that animal traits such as breed and carcass traits such as 
WCM affect carcass classes. More research should therefore be done on the relationship between the 
breed, WCM and the A-, AB-, B- and C-classes in sheep and cattle and P-, O- and R-classes in pigs. 
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