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________________________________________________________________________________ 
Abstract 

Eating-quality attributes of meat from Ankole cattle and their Friesian and Boran crossbreds finished 
in different feeding systems were evaluated. Seventy two 8-month-old bulls (24 each of pure Ankole (A), 
Ankole x Boran (B) and Ankole x Friesian (F) (191 ± 9.6 kg average weight) were allotted to three feeding 
systems in a completely randomized design with a 3 x 3 factorial treatment, and were slaughtered after 120 
days. The longissimus dorsi muscle was excised from the carcasses and divided into five samples for sensory 
and shear force analysis. Samples aged 2, 7, 14 and 21days were subjected to the Warner Braztler shear force 
(WBSF) machine for textural tenderness determination. Steaks from Ankole and Friesian crossbreds attained 
WBSF values below 55N within 7 days of post mortem storage, whereas Boran crossbreds attained a similar 
level of tenderness at 14 days. Steaks from Ankole and Friesian crossbreds were rated more tender, juicy and 
acceptable than Boran crossbreds by panelists. Steaks from grazed bulls were rated less tender, juicy and 
palatable than steaks from supplemented and feedlot finished bulls. It was concluded that when grazed and 
supplemented or finished in a feedlot and meat aged for 7 days, Ankole bulls produce tender meat of an as 
high eating-quality as their Ankole x Friesian crossbreds.  
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Introduction 

Uganda’s beef industry is mainly supported by indigenous cattle raised under the pastoral systems 
with the Ankole cattle being the main breed of beef (UIA, 2010). Under the pastoral system, cattle herds are 
raised on unimproved natural pastures which have a fluctuating forage supply pattern between dry and wet 
seasons. Coupled with poor genetic potential of indigenous animals under pastoral systems, they have slow 
growth rates, attain market weight after 4 - 5 years (Mpairwe et al., 2003) and are considered inferior without 
any foreseeable room for improvement (Ndumu et al., 2008). To increase productivity and quality of meat 
from Ankole cattle, cross-breeding with high-yielding exotic breeds, especially Friesians and Boran, is on the 
increase which puts Ankole cattle at risk of extinction. A study conducted by Katongole (2003) revealed that 
if presented with appropriate finishing management, Ankole cattle had an inherent potential to produce beef 
of comparable eating quality to that of their crossbreds. The present study was therefore conducted to test 
whether the Ankole cattle and its Boran and Friesian crossbreds can give beef of similar eating-quality under 
supplementation and feedlot finishing. The study was also conducted to test the influence of post mortem 
storage on textural tenderness on beef from the three genotypes. 
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Materials and Methods 
Seventy two 8-month-old bulls (24 each of pure Ankole (A), Ankole x Boran (B) and Ankole x 

Friesian (F) (191 ± 9.6 kg average weight) were allotted to three feeding systems in a completely randomized 
design with a 3 x 3 factorial treatment. Feeding systems comprised of sole grazing (GZ), grazing and 
supplemented with concentrate (GS) and feedlot (FL). The chemical composition of feeds used is presented 
in (Table 1), while data for concentrate composition and weight gains are presented in Asizua et al. (2009). 
After 120 days of feeding, bulls were transported to the Uganda Meat Industries abattoir and left for 18 hours 
to rest in the lairage before they were slaughtered without stunning.    
 
 

Table 1 Chemical composition of ingredients in experimental diets with standard deviation 
 

 Concentrate Maize Stover Pasture 
    

Dry matter (g/kg) 905 ± 4.4 889 ± 22.5 879 ± 9.4 
Gross energy (MJ/kg DM) 17.4 ± 0.6 15.2 ± 1.0 15.3 ± 0.9 
Crude protein (g/kg DM) 150.8 ± 9.9 53 ± 6.7 90 ± 11.9 
Neutral detergent fibre (g/kg DM) 285.5 ± 13.8 692.6 ± 34.2 558.1 ± 22.7 
Acid detergent fibre (g/kg DM) 76 ± 5.0 405.6 ± 18.9 346.6 ± 16.1 
Acid detergent lignin (g/kg DM) 26.4 ± 0.7 63.2 ± 5.1 59.2 ± 5.4 
Ether extract (g/kg DM) 94.2 ± 3.8 4.2 ± 0.6 9.8 ± 1.6 
Ash (g/kg DM) 52.2 ± 2.2 103.5 ± 6.1 80.2 ± 4.7 
Calcium (g/kg DM) 1.5 ± 0.2 0.3 ± 0.05 4.5 ± 1.2 
Phosphorus (g/kg DM) 4.2 ± 0.4 7.8 ± 0.9 8.2 ± 1.1 
    

 
 

At 48 h post mortem, the longisimuss dorsi muscle on the left carcass side was excised and divided 
into five pieces of 5 cm in fibre direction for sensory and Warner Braztler shear force (WBSF) analysis. 
Samples of muscle for sensory analyses and for WBSF (day 2) were immediately frozen at –18 ºC, while 
other samples were kept for 7, 14 and 21 days at +4 ºC in a refrigerator and then frozen at the end of each 
ageing period. Sensory attributes were determined using a nine-member trained panel, according to the 
American Meat Science Association (AMSA, 1978) guidelines. Samples aged at 2, 7, 14 and 21days were 
thawed at +4 ºC for 24 hours and later boiled in a water bath (Fischer Scientific) set at 75 ºC for 60 minutes. 
After the boiled samples were cooled in running tap water, five rectangular blocks of 1 cm x 1 cm x 5 cm 
were cut from each sample in fibre direction. Warner shear blade, attached to Zwick/Roell (Z2.5, German) 
instrument set with 1 KN load cell at crosshead speed of 50 mm/min was used to determine the required 
shear force (N/cm2) to shear through a muscle. The average shear force for 5 cubes sheared twice was 
considered as the peak force for each sample. The data were analysed using GLM procedure of SAS 
statistical package (SAS, 2001). Analysis model included genotype, feeding system and the two-way 
interaction between genotype and feeding system as main effects. When means were significantly different at 
P <0.05, they were separated by Least Significant Different test. 

 
Results and Discussion 

Across all feeding systems, steaks from Ankole and Friesian crossbreds were rated more (P <0.05) 
tender and juicy than Boran crossbreds (Table 2), which could possibly be due to the excitable nature of the 
Boran crossbreds. Animals of an excitable nature release high levels of catecholamines pre-slaughter which 
results in glycogen depletion leading to high ultimate pH and subsequently tough meat (Neath et al., 2007; 
Muchenje et al., 2009). Steaks from feedlot and supplemented bulls were rated more tender than grazed 
bulls, probably because of higher intramuscular fat which increases tenderness through increased sensation 
(Fiems et al., 2000).  
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Across all genotypes, steaks from feedlot and supplemented bulls had lower (P <0.01) WBSF values 
lower than steaks from grazed bulls (Table 3), which was attributed to higher weight gains in supplemented 
than grazed bulls (Asizua et al., 2009). Shear force values in Ankole bulls differed (P <0.01) across systems, 
steaks from supplemented bulls required less ageing time (7 days) to attain a WBSF value of 55N than 
grazed and feedlot bulls which took 14 days to acquire the same level of tenderness. In general, meat with 
WBSF values greater than 55N is considered tough by sensory panelists in beef (Shackelford et al., 1995). 
Hence a modest amount of concentrate fed to rangeland grazed cattle can be used to improve meat 
tenderness; likewise ageing meat up to 14 days makes beef tender. Feedlot Boran crossbreds attained a 
WBSF value lower than 55N by 7 days of ageing, while steaks from grazed and supplemented bulls required 
ageing up to 14 days to attain a similar level. High WBSF values in grazed Boran crossbreds were attributed 
to a relatively high excitable nature compared to their feedlot counterparts, which were already used to 
people by the time of slaughter.   
 
 
Table 2 Least square means of sensory attributes of roasted samples of meat of Ankole cattle and their 
crossbreds finished on three dietary treatments  
 

Attribute 
A  AXB  AXF 

SEM 

Significance 

GZ GZS FL  GZ GZS FL  GZ GZS FL Gen T GenXT 
                
Tenderness 5.0a 6.2b 6.0b  5.1a 5.1a 6.3b  5.6c 6.3b 6.0 b 0.21 * * * 
Juiciness 4.5a 6.6b 6.4b  4.8a 5.9c 6.7b  5.8c 6.5b 6.4b 0.20 * * * 
Flavour 5.1a 6.3b 6.5b  5.0a 6.2b 6.4b  5.2a 6.3b 6.5b 0.17 * * * 
Palatability 5.2a 6.0b 6.8c  5.0a 6.0b 6.1b  5.0a 6.9c 6.1b 0.13 * * * 
Acceptability 5.5a 6.2b 6.8c  4.5d 6.3b 6.9c  5.5a 6.8c 6.9c 0.2 * ** * 
                
ns: not significant; ***P ≤0.001, **P ≤0.01; * P ≤0.05; A: Ankole, AXB: AnkolexBoran; AXF: AnkolexFriesian.  
GZ: grazing alone; GZS: grazing plus supplementation; FL: feedlot; Gen: genotype; T: dietary treatment;  
GenXT: genotype x treatment interaction.  
 
 
Table 3 Least square means of Warner-Bratzler shear force of Ankole cattle and their crossbreds finished on 
three dietary treatments  
 

Ageing 
period/days 

A  AXB  AXF 

SEM 

Significance 

GZ GZS FL  GZ GZS FL  GZ GZS FL Gen T GenXT 
                
2 67.2a 61.3b 62.4a  77.2c 73.1c 67.9a  66.1a 61.9b 58.1b 3.54 * * ** 
7 60.7a 54.6b 58.2a  62.5a 61.5a 50.8c  58.6a 54.4b 51.2bc 2.41 * * ** 
14 54.4a 50.0b 51.3b  56.1a 54.9a 50.6b  49.1b 48.8bc 47.4c 2.0 ns * ** 
21 47.7a 42.8b 43.3b  46.6a 46.5a 45.6a  42.2b 43.3b 43.4b 1.62 ns * * 
                
ns: not significant; ***P ≤0.001, **P ≤0.01; * P ≤0.05; A: Ankole, AXB: AnkolexBoran; AXF: AnkolexFriesian.  
GZ: grazing alone; GZS: grazing plus supplementation; FL: feedlot; Gen: genotype; T: dietary treatment;  
GenXT: genotype x treatment interaction.  
 
 
Conclusion 

Findings of this study demonstrated that modification of the traditional feeding system through 
supplementation enables the indigenous Ankole breed to produce beef of high quality without necessarily 
crossbreeding. It was also recorded in this study that Boran crossbreds produce less tender meat than Ankole 
and Ankole X Friesian crossbreds. Where bulls were slaughtered directly from rangelands without any 
supplementation, beef should be aged up to 14 days to improve tenderness.   
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