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Presentation outline

• Nutritionally relevant compounds

Minerals and vitamins

Lipids 

 The rumen challenge!

• Summary/conclusions





Nutrition claims for vitamins and minerals

‘Source of’ = 15% of Reference intake per 100g

‘High In’ = 30% of Reference intake per 100g



Nutrition claims for beef = “source of” or “high in”
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Commission Regulation (EU) No. 116/2010



Mineral concentration (mg/kg)

Conc GSR GSN Grass Sig

Sodium 262 266 266 318 ***

Iron* 14 16 14 21 ***

Phosphorous* 1205 1140 1209 1422 ***

Zinc* 36 41 40 50 ***

Selenium* 0.25 0.56 0.63 1.49 ***



Biofortification of beef

(Duffy et al., 2017)



Biofortification of beef (μg/100g)

Target CON SUPP

Selenium 8.2 10 Source 12.6 Source

Vitamin K 11.3 11.2 Almost 22.3 Source

Vitamin D 0.8 0.5 1.5 Source

Vitamin E 1800 157 654

(Huag et al., 2018)



• Low total fat content  ( ≤ 3 %)

• Low saturated fatty acid content ( ≤ 1.5%)

• High monounsaturated fatty acids ( ≥ 45% fatty acids)

• High polyunsaturated fatty acids ( ≥ 45% fatty acids)

Nutrition claims for fat/fatty acids

Commission Regulation (EU) No. 116/2010



• Source of omega -3 fatty acids

300mg “grass” ALA/100g and / 100 kcal

40mg “marine” EPA +DHA/100g and 100 kcal

• High in omega -3 fatty acids

600mg ALA/100g and 100 kcal

80mg EPA + DHA/100g and 100 kcal

Commission Regulation (EU) No. 116/2010



Intramuscular fat (IMF)



Fatty acids in beef: Duration of feeding

(Warren et al., 2004)
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Challenge = Lipid metabolism in the 
rumen



Sources of dietary fatty acids

• Forages - grass   60% alpha-linolenic acid (C18:3 n-3) 

• Oils and oilseeds

rapeseed C18:1n-9 oleic acid

sun/safflower  C18:2n-6 linoleic acid

linseed C18:3n-3 alpha-linolenic acid

• Fish oil and marine algae - long chain EPA and DHA



Fatty acid concentration (g/100g) 

Conc GSR GSN Grass Sig

Total 6.1 4.8 4.4 4.3 ***

Saturated 2.6 2.2 1.9 1.8 ***

Monounsaturated 

(%)
49.9 45.9 47.8 47.8 ***

Polyunsaturated 

(%)
5.7 5.9 6.2 6.9 ***

Omega-3 0.04 0.07 0.08 0.10 ***

Omega-6 0.21 0.14 0.14 0.13
***



Effect of different sources of oil

**5.63026432218:3n-3

Fatty 

acids

(Scollan et al. 2001)

***0.524.94.62.42.222:6n-3

NS0.71616151522:5n-3

***1.91523161120:5n-3
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Omega-3 PUFA concentrations in beef 
(Concentrate = 100)
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(Moloney et al., unpub)

ALA

39mg 

/100g



0

15

30

45

60

75

Control Algae

(mg/100g)

EPA + DHA concentrations in beef 

(Phelps et al., 2016)



Beef: A source of omega – 3 fatty acids !



• Compared to concentrate-fed beef, grass-fed beef had a 

higher concentration of: 

Na, Mg, P, K, Ca, Mn, Fe, Cu, Zn and Se and vitamin E 

• Ration didn’t change those nutrients that can be labelled 

“source of”

• Dietary fortification with minerals (?) and vitamins has 

potential to increase concentrations in beef

Nutritional quality of beef 



• Dietary effects on muscle fatty acid composition greater than 

breed effects

• Muscle fatty acid composition reflects dietary composition: 

effects are small!

• Nutritional quality (omega-3) can be enhanced by lipid 

supplementation: greatest effect seen with ruminally–

protected lipid

Nutritional quality of beef 



Waitrose UK 

http://www.waitrose.com/home/inspiration/about_waitrose/a

bout_our_food/omega-3-chicken.html

http://www.waitrose.com/home/inspiration/about_waitrose/about_our_food/omega-3-chicken.html




Thank you


