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Introduction I

• Lambing in April/May
• Graze unimproved 

mountain pastures 
during summer

• Slaughtered in 
September at minimum 
40 kg live weight

• Smaller lambs finished 
on cultivated pastures



Introduction II

Linoleic acid
C18:2n-6

α-Linolenic acid
C18:3n-3

Feeding systems affect fatty 
acid composition in lamb meat

Positive in human diet



Biohydrogenation in the rumen

• Biohydrogenation:   
Unsaturated FA hydrogenated 
to saturated FA

• Rate of biohydrogenation 
depends on e.g.:
– Antioxidant content
– Plant secondary compounds
– Level of starch and fibre
– Rumen bacteria composition

• Neutral detergent fibre (NDF) 
in plants important for rumen 
bacteria composition



«Arctic lamb»

• Results from 2008
• Main project investigate 

sensory and fatty acid 
profile in lamb meat when 
lambs were finished on 
mountain or cultivated 
pasture



Aim of this project

• Examine the effects 
of NDF in different 
pastures on the level 
of Polyunsaturated 
Fatty Acid (PUFA) in 
lamb meat



• Kvaløya in Northern Norway 
(NN)

• Sør-Fron in Mid Norway (MN)
• Mountain pastures (0 – 800 

m NN; 700 – 1000 m MN)
• Cultivated pastures 39 days 

(NN) and 42 (MN) days prior 
to lambing

PolarCircle

Northern 
Norway 
69oN 18oE

Mid Norway
61oN 9oE

Material and methods



Northern Norway



Mid Norway



Sheep

• Lambs 32 kg randomly selected 
from mountain pasture

• Finished on cultivated pasture
• Lambs from mountain pasture 

selected due to: live weight, 
sex, litter size and age the day 
before slaughter

• 20 lambs from each pasture 
analysed for fatty acid 
composition



Northern Norway Cultivated Mountain P-value
Palmitic acid, C16:0 27.2 25.5 ***
Linoleic acid, C18:2 1.8 2.6 ***
α-Linolenic acid, C18:3 1.9 1.5 **
NDF % of DM 53.9 51.5 NS

Mid Norway Cultivated Mountain P-value
Palmitic acid, C16:0 28.7 27.7 **
Linoleic acid, C18:2 1.5 2.0 ***
α-Linolenic acid, C18:3 1.4 1.6 **
NDF % of DM 65.2 53.5 ***

Results



Discussion

• High NDF in pasture increase 
growth and activity of the 
ruminal bacteria B. 
fibrisolvens

• B. fibrisolvens important in 
hydrogenation of PUFA to 
saturated FA

• Ryegrass higher NDF than 
legumes or concentrate



Discussion II

• Concentrate low level of NDF
• Concentrate high level of 

omega-6 fatty acid
• Grazing healthier meat than 

concentrate-feeding



Discussion Mid Norway

• Elymus repens (QuackGrass) 
in cultivated pasture

• Early mature state high 
level of NDF

• Avenella flexuosa (Wavy 
hair-grass) preferred by 
sheep

• In mountain pasture



Discussion Northern Norway

• Agrostis capillaris (Common 
Bent) in both pastures

• Mountain pasture to sea 
level

• Sheep grazing at sea level in 
autumn



Conclusion

• NDF can be one of many 
factors affecting level of 
PUFA 

• Finishing system of lambs 
aim for healthy lamb meat
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