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Nutrients in beef

* High biological value protein
 Micronutrients
- minerals: iron, zinc, selenium

- carotenoids
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But consumers

« “Beefis high in fat and calories”

 “Beef contains saturated fat which
is bad for the heart”
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Fatty acids in beef

Polyunsaturated fatty acids

e linoleic acid (18:2n-6)
e alpha-linolenic acid (18:3n-3)
* eicosapentaenoic acid (20:5n-3; EPA)

* docosahexaenoic acid (22:6n-3; DHA)
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Improved fatty acid composition

« Low total fat content (< 3 % = low fat food)
« High polyunsaturated : saturated fatty acid ratio
(> 0.4 recommended)

 Low omega-6: omega-3 polyunsaturated fatty acid

ratio (< 3:1 recommended)

"High” conjugated linoleic acid

“Low” trans fatty acids
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« 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)




Grass-fed beef

Animals:

Female offspring of early maturing sires (Aberdeen Angus or
Hereford) and early maturing dams

Production system:

« Barley-based concentrates ad libitum [Conc]

« Grass or grass products only [Grass]

« Grass silage plus 0.45 dietary intake as conc [GSR]

» Grass silage plus 0.45 dietary intake as conc -
supplemented to enhance the beef fatty acid profile [GSN]
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Carcass characteristics

Conc GSR GSN Grass Sig
Age (months) 15 18 18 20
Carcass (kg) 258 266 271 264 NS
Conformation 7.1 6.5 7.2 6.9 NS
Fat score 10.3 9.7 10.0 10.6 NS
Yellowness (b) 16.7 18.3 18.3 17.9 *x
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Cooked muscles

Muscles

* Psoas major (fillet)

M. longissimus dorsi (striploin)
Semitendinosus (eye of the round)
Supraspinatus (chuck tender)

+ Subcutaneous fat

Cooking
« “Sous vide” to an internal temperature of 72°C
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Fat concentration (mg/g)

Conc GSR GSN Grass Average

Chuck tender 45.0 48.2 38.6 41.3 43.3

Eye of round 54.4 39.0 40.6 35.1 42.3

Striploin 60.4 49.4 42.2 44.1 49.0

Fillet 84.6 55.1 56.4 50.7 61.7

Ration * muscle interaction
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Mineral concentration (mg/kg)

Conc GSR GSN Grass Sig

Sodium 262 266 266 318 ok

Magnesium 141 134 143 167 g

Phosphorous* 1205 1140 1209 1422 wkk

Potassium 1957 1859 1841 2243 kK

Calcium 63 56 61 75 Kk
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Mineral concentration (mg/kg)

Conc GSR GSN Grass Sig

Manganese 0.07 0.06 0.07 0.08 el

lron* 14 16 14 21 *xK

Copper 0.63 0.71 0.75 0.71 NS

Zinc* 36 41 40 50 e

Selenium* 0.25 0.56 0.63 1.49 whx

€a5asc
The Irish Agriculture and Food Development Authority

Agcricurrure anp Foop DeveLorsent Auraorry



Vitamin and cholesterol concentration

Conc GSR GSN Grass Sig

Vitamin E (mg/kg) 1.73 4.53 4.43 5.17 Hkk
Cholesterol (mg/g)  0.48 0.55 0.59 0.62 R
Beta-carotene

<10 <10 <10 <10
(Hg/1009)
Vitamin A

<10 <10 <10 <10
(g/100g)
Vitamin A (fat)

67 106 74 63 *kk
(Lg/1009)
Beta-carotene (fat)

<10 <10 <10 <10
(Lg/1009)
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Cholesterol concentration (mg/g)

Conc GSR GSN Grass Average

Chuck tender 0.29 0.65 0.73 0.78 0.61

Eye of round 0.39 0.31 0.29 0.30 0.32

Striploin 0.66 0.59 0.61 0.82 0.67

Fillet 0.57 0.66 0.75 0.57 0.64

Ration * muscle interaction
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Vitamin D concentration (png/100g):
preliminary data

Conc Grass Sig
Vitamin Dy 0.07 0.07 NS
Vitamin D, 0.01 0.01 NS
Total Vitamin D 0.08 0.08 NS
25(0OH)D, 0.20 0.10 ok
25(0OH)D, 0.04 0.04 NS
Total 25(OH)D 0.24 0.14 ok

Fillet, uncooked; Courtesy of K, Dowling & K. Cashman, UCD
_—
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Meat fatty acids
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Fatty acid concentration (mg/g)

Conc GSR GSN Grass Sig

Total 61.1 47.9 44.4 42.8 Ak
Saturated 25.8 21.7 19.0 18.1 X

Monounsaturated 30.4 22.0 21.4 20.4 wokk
Polyunsaturated 3.3 2.7 2.7 2.9 kk
Omega-3 0.4 0.7 0.8 1.0 Hokk

Omega-6 2.1 1.4 1.4 1.3 -

€a5asc
The Irish Agriculture and Food Development Authority

Agcricurrure anp Foop DeveLorsent Auraorry



Fatty acid proportion (g/100g)

Conc GSR GSN Grass Sig

Saturated 41.8 44.9 42.5 42.0 X

Monounsaturated 49.9 45.9 47.8 47.8 kK
Polyunsaturated 5.7 5.9 6.2 6.9 e
Omega-3 0.6 1.4 1.8 2.5 ok

Omega-6 3.7 3.2 3.3 3.1 -
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Fatty acid concentration (mg/g)

Conc GSR GSN Grass Sig
Palmitic 15.1 12.1 10.6 0.6 bl
Trans Vaccenic 0.55 0.86 0.88 1.32 wkk
Linoleic 1.57 1.06 1.01 0.90 ok
Linolenic 0.26 0.42 0.49 0.56 kK
Conjugated linoleic 0.22 0.24 0.30 0.34 ekl
EPA 0.07 0.12 0.17 0.24 s
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Linolenic acid concentration (mg/g)

Conc GSR GSN Grass Average

Chuck tender 0.19 0.41 0.46 0.60 0.41

Eye of round 0.22 0.36 0.46 0.43 0.37

Striploin 0.22 0.37 0.40 0.48 0.36

Fillet 0.40 0.53 0.66 0.74 0.58

Ration * muscle interaction
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EPA concentration (mg/g)

Conc GSR GSN Grass Average

Chuck tender 0.01 0.15 0.22 0.27 0.16

Eye of round 0.14 0.18 0.19 0.25 0.19

Striploin 0.11 0.03 0.05 0.16 0.09

Fillet 0.03 0.13 0.21 0.29 0.16

Ration * muscle interaction
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Fatty acid proportion (g/100g)

Conc GSR GSN Grass Sig

Palmitic 246 250 238 22.4 ok

transVaccenic 0.87 1.77 1.89 3.02 s

Linoleic 2.72 2.33 2.38 2.17 kK
Linolenic 0.42 0.90 1.15 1.34 X
Conjugated linoleic 0.35 0.46 0.63 0.78 kK

EPA 0.13 0.30 0.42 0.61

*kk
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Nutritional composition of beef

« Compared to concentrate-fed beef, grass-fed beef had a higher
concentration of:

Na, Mg, P, K, Ca, Mn, Fe, Cu, ZN and Se

Vitamin E and cholesterol

« For Se and vitamin E, grass silage/concentrate-fed beef was
iIntermediate

« Ration didn’t change those nutrients that can be labelled “source of”
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Nutritional composition of beef

* Compared to concentrate-fed beef, grass-fed beef had:
lower concentration of total and saturated fatty acids
higher concentration of omega-3 fatty acids: not a “source”!

« Grass silage/concentrate-fed beef had a “healthier” fatty acid profile
than concentrate-fed beef = “Grass-Based”

« Differences between rations were muscle dependent i.e. generally in
the same direction but the scale was different between muscles =
market individual muscle?
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Conclusion

- Grass-fed beef can be a component of a health(ier) diet

for the consumer

Challenge!

How to market this concept?
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