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Reindeer meat was very tender and dark in colour. An increase in age from six months to adult, decreased the 
tenderness of reindeer meat  along with a darkening of the colour of that meat. 

However, even for adults the meat was very tender, and even for calves the meat was quite dark.  

AIM 

The age effect was very highly significant for the WB-
peak force variable. The greater tenderness was not 
associated with any significant age effects on sarcomere 
length, ultimate pH, or cooking losses, but the calf 
samples did have a slightly higher average myofibrillar 
fragmentation index (Table 1). Samples from all groups 
were characterised by having very low shear values, 
which may be attributable in part to the very short 
average sarcomere lengths. 

The difference between percentage reflectance at 630 
nm and 580 nm was higher for the calf samples, which 
suggests that less of the myoglobin was in the form of 
the undesirable metmyoglobin (brown) and more was 
present as the desirable oxymyoglobin (red) at the time 
of measurement (Table 2). 

The significant effect of age on reindeer meat colour 
reported here was not associated with any significant 
age effects on haem iron content (Figure 1), or on levels 
of intramuscular fat (Figure 2), although that was slightly 
higher for the calf group, and there was a trend for non-
haem iron levels to be lower in the calf samples. 
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MATERIALS AND METHODS 

To evaluate the effects of animal age and gender on 
tenderness and colour of meat from the M. 
longissimus muscle of reindeer. 

RESULTS 

Animals: The adult reindeers were 10 males > 1.5 yr, 
and 10 females from 2 -10 years. The reindeer calves 
were 5 males and 5 females, all 6-month old. All animals 
were traditionally raised under extensive conditions in 
northern Norway, Finnmark. 
Samples: Meat samples from M. longissimus were aged 
for 7 days at 2-3 °C before being frozen. 
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Table 1. Shear-force values and related characteristics within gender and age groups.  MFI, sarcomere length and pH were  similar  in the  gender and age 
groups . Calf samples were more tender in terms of WB shear values for samples cooked in a water bath for 90 min at either 60°C or 70°C . 

 Gender Age 
Male Female p-value Adult Calf p-value 

Myofibrillar Fragmentation Index (MFI) 96.12	   95.87	   0.72	   95.56	   96.99	   0.011	  

Sarcomere length (µm) 1.42	   1.29	   0.68	   1.29	   1.38	   0.42	  

Ultimate pH 5.60	   5.60	   0.28	   5.60	   5.57	   0.92	  

Cooking Temperature 60°C for 90 min: 

WB-Peak Force (kg) 2.92	   2.99	   0.88	   4.58	   1.33	   <0.0001	  

Cooking-loss (%)  17.25	   17.95	   0.47	   17.00	   18.20	   0.22	  

Cooking Temperature 70°C for 90 min: 

WB-Peak Force (kg) 4.49	   5.10	   0.40	   7.19	   2.40	   <0.0001	  

Cooking-Loss (%) 26.60	   25.80	   0.73	   26.63	   25.23	   0.06	  
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Gender: 

Male 35.71	   7.51	   -0.87	   -6.93	   7.71	   1.67	  

Female 35.04	   7.17	   -0.97	   -8.96	   7.64	   1.49	  

Significance (p-
value) 0.13	   0.21	   0.66	   0.41	   0.31	   0.048	  

Age: 

Adult 

34.54	   6.82	   -1.40	   -12.47	   7.16	   1.36	  

Calf 36.22	   7.86	   -0.44	   -3.42	   8.01	   1.8	  

Significance (p-
value) 0.009	   0.001	   0.002	   0.002	   0.003	   <0.000
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Figure 2. Mean values of intramuscular fat percentage in 
reindeer meat samples did not show any significant difference 
between gender and age groups. 

 

Figure 1. Mean values of haem-iron and non-haem iron. There 
is a trend for non-haem iron levels to be lower in the calf 
samples (p=0.06). 

Table 2. None of the meat colour parameters differed significantly between 
samples from the male and female groups, and there were no significant 
interactions between gender and animal age. The negative average b* 
values were unexpected and are difficult to interpret in colour terms.  

Musculus Longissimus dorsi  
from a reindeer        
calf and an adult  
reindeer. 

 

Measures of meat colour by a Minolta Chromameter (CR400/410) 
to give L*, a* and b*                   
values showed that, 
relative to meat from the  
adult reindeer, meat  
from reindeer calves                             
has a lighter colour,  
a redder colour,  
and a slightly  
higher b* value  
(Figure 2). 

 

A Warner-Bratzler shear load cell  
(Purchas and Aungsupakorn,1993)  
was prepared on a  
TA-DDi Texture Analyser  
instrument to obtain WB shear values  
(peak force) (Bouton et al. ,1975). 
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