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Making beef tender with vitamins E 
 

and C 
 
 

What is this research about? 
hat you need to know: Beef meat tenderness depends on the amount of 

connective tissues that link together muscle fi- 
bres in the meat. Collagen is the main connective 
tissue in mammals, and accounts for up to 30% 
of protein content. All tissue in mammals is con- 
stantly being replaced and renewed. The re- 
newal of collagen affects meat tenderness, as 
younger collagen is more heat-soluble than older 
collagen cells. Younger collagen is more tender. 
When tissue is renewed, enzymes called “matrix 
metalloproteinases” (MMPs) break down colla- 
gen. Vitamins that increase the presence of these 
enzymes may trigger the replacement of colla- 
gen. In turn, this may create a more tender beef 
product. 

This research looks at the effects of vitamins E 
and C on MMP enzyme production and creation 
of new collagen in beef. This is important, be- 
cause beef that are fed on grain rather than grass 
may lack these vitamins in their diet. 

Therefore, if vitamins E and C do increase colla- 
gen renewal, animals can be fed these vitamins 
to increase meat tenderness. 

 

Vitamins E and C can affect collagen 
renewal and production in beef. Sup- 
plementation with vitamins E and C 
may increase beef tenderness by in- 
creasing collagen renewal and turn- 
over. 

 

How can you use this research? 
Beef farmers can use this research to 
produce more tender meat. 

Researchers can use this research to 
better understand factors that affect col- 
lagen production in mammals (including 
cows). 

Animal feed companies can use this re- 
search to tailor their feed mixtures for 
beef cows. 
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What did the researchers do? 
The researchers isolated collagen-producing fibro- 
blast cells from two muscle groups (back and leg) 
of a cow. These cells were grown and multiplied 
and prepared for treatment. Then, the cells re- 
ceived one of four treatments: no vitamins 
(control), vitamin E, vitamin C, or vitamin E and C 
together. To find out the toxic and non-toxic doses 
of these vitamins, cells were treated with different 
amounts of vitamins E and C and surviving cells 
were counted. 

MMP enzymes were identified using electrophore- 
sis, which involves using electricity to move mole- 
cules through a gel. The enzymes are identified by 
how far they move through the gel. The research- 
ers also measured the amount of water-soluble col- 
lagen in treated and control cells. Finally, the re- 
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What did the researchers find? 
Compared to the group that received no vitamins, 
both vitamins E and C increased production of the 
MMP enzyme in leg muscle cells. 

This effect was stronger when vitamins E and C 
were combined. However, vitamin E alone did not 
increase enzyme production in the back muscle 
cells. Both vitamins E and C increased water- 
soluble collagen in back and leg muscle cells, and 
this effect was stronger in leg muscle cells. Cells 
with more MMP enzyme also tended to produce 
more collagen. 

Although these results came from cultured cells, 
they suggest that Vitamin E and C supplements 
may increase tenderness of meat from beef cows. 
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