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Hypothesis

Dark beef also results from different rearing paradigms, 

altering muscle characteristics, postmortem metabolism 

and ultimate color development.



Study and Samples



Grain-Fed cattle possess a lighter lean



Grain-Fed cattle have less red lean



pH of lean from Grass-Fed cattle is NOT ALWAYS high





Grain-Fed cattle muscle is more glycolytic



Grass-Fed cattle have oxidative muscle



Grass-Fed cattle have increased abundance of myoglobin



Mitochondrial abundance does not differ









Glycolysis may arrest sooner in muscle of Grass-Fed cattle

Energy Charge 





- 5 mM, MgCl2

- 10 mM, Na2HPO4

- 60 mM KCL
- 40 mM, Glycogen
- 5 mM, ATP
- 0.5 mM, ADP
- 0.5 mM, NAD+

- 25 mM, Carnosine
- 30 mM, Creatine
- 10 mM, Sodium acetate 

Scopes buffer

Grinding

Grinding

1:10 W/V

Treatment: Mitochondria

The in vitro system 

Muscle : Buffer



In-Vitro Metabolism 
Scopes System

Muscle from grass and grain-fed differ in their ability to metabolize carbohydrate
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Nutrient Signaling 
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The color of normal (fresh or packaged) meat is bright cherry 

red and consumers tend to reject any deviation from this due 

to a perceived degradation in quality (Tarrant 1989; Sawyer 

and others 2009). (in Ponnampalam et al., 2017).



Conclusions

What we know:

Feeding regime impacts beef color

High forage-fed beef has more myoglobin

Dark beef has more oxidative metabolism

Mitochondria modulate PM energy metabolism in vitro

What we don’t know:

What impact ‘moderate’ exercise has on beef color/quality 

How mitochondria fully participate in PM muscle

Lean from forage-fed beef is metabolically different

Feeding

How much 

How long

Forage and grain fed cattle modulate energy metabolism in vitro differently

Reduced nutrient intake/weight loss

Muscle from ‘fed’ cattle have altered nutrient sensing 
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