
Figure 1 - Feed supplemented with hydroxy
copper (IntelliBond C) had significantly less
vitamin E loss than feed supplemented with
copper sulphate.
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Effects of pelleting (crumbling) on feed vitamin E levels when
diets have either 10 ppm copper sulphate or 250 ppm
IntelliBond C.

 reduced vitamin E levels three times more than pelleting di-

ets formulated with 250 ppm hydroxy copper (IntelliBond C).

Avoiding Oxidation
What accounts for the difference in degradation between 

feed supplemented with copper sulphate and hydroxy cop-

per? Researchers note the crystal matrix and strong covalent 

bonds of hydroxy copper supports low solubility in water. 

This structure minimises the reactive copper from oxidising 

fat-soluble vitamins when exposed to water during the pel-

leting process. It also minimises the negative interactions that 

occur with copper in regard to reduced antagonistic interac-

tions with feed components and intestinal epithelium. This 

carefully engineered method of release increases copper 

availability, allowing copper to be released slowly throughout 

the gastrointestinal tract of the bird. 

Preserving vitamin E levels 
Whether pellets or mash, all feed is subjected to moisture 

during the manufacturing process. How does moisture in the 

Minimising vitamin 
degradation in 
pelleted feed 
Various supply chain disruptions have created a 
sustained shortage of vitamin E, driving up prices for 
this fat-soluble vitamin. Therefore some feed mills and 
nutritionists have considered reducing vitamin E levels 
in pelleted poultry feed formulations. Feeding hydroxy 
copper instead of copper sulphate can minimise 
degradation or destruction of vitamins.

BY DR SCOTT FRY, MICRONUTRIENTS

B
efore discussing degradation of vitamin E in poultry 

feed, let us consider the role that vitamin E plays in 

supporting poultry health and performance. Be-

cause vitamin E cannot be synthesised by poultry, 

this vitamin must be ingested via birds’ diets, and actively ab-

sorbed in the gut. As a powerful antioxidant, vitamin E helps 

maintain tissue’s structural integrity, supports reproduction, 

helps modulate immunity and supports normal neurological 

functions in poultry. A deficiency of vitamin E can cause liver 

necrosis and lead to encephalmoalacia/crazy chick disease. 

Sub-optimal deficiencies in vitamin E may appear as retarded 

growth, impaired feed conversion and diminished fertility.

Protecting vitamin E
Given the rising prices for vitamin E, it is important to en-

sure that other ingredients in the feed minimise degrada-

tion or destruction of vitamins. As a fat-soluble ingredient, 

vitamin E may become oxidised when the weak bonds in 

copper sulphate interact with water during the feed manu-

facturing process and release highly reactive copper into 

the feed. This action can significantly degrade the amount 

of vitamin E remaining in the feed and ultimately available 

for birds’ systems.

Recent research finds that supplementing poultry feed with 

copper sulphate can significantly degrade feed vitamin E lev-

els compared to feed supplemented with hydroxy copper. 

Even at very low levels – as low as 10 parts per million (ppm) 

in pelleted diets – researchers found copper sulphate 
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manufacturing process affect vitamin E levels in finished feed 

and, ultimately, in birds? To address this question, researchers 

created a trial to determine if the weak bonds in copper sul-

phate promote reactivity and reduce vitamin E levels during 

pelleting. The researchers also evaluated the amount of vita-

min E available in birds’ blood and liver levels, comparing 

birds receiving feed supplemented with hydroxy copper or 

copper sulphate.

For the feed evaluation portion of the study, researchers for-

mulated two diets. One diet was supplemented with 10 ppm 

copper sulphate. The other diet was supplemented with  

250 ppm of hydroxy copper. The trial found that the first diet 

containing 10 ppm copper sulphate reduced vitamin E levels 

three times more than the pelleting diet formulated with  

250 ppm hydroxy copper (Figure 1).

The findings from the analysis of vitamin E levels in feed 

prompted researchers to consider whether copper sulphate in 

broiler diets reduced vitamin E in the birds’ systems. Again, di-

ets were supplemented with 10 ppm copper sulphate and 250 

ppm hydroxy copper and fed to broilers for 21 days. Blood and 

liver samples were pooled for all birds per pen and analysed 

for vitamin E. The findings in the animal trial echoed what re-

searchers saw in the feed trials. Birds fed hydroxy copper had 

21% more serum vitamin E and 55% more liver vitamin E.

Reduced feed intake
Beyond the adverse effects copper sulphate has shown on vi-

tamin E levels, research has also shown that supplementing 

the poultry diet with copper sulphate can decrease feed in-

take compared to feed supplemented with hydroxy copper. 

Acknowledging the reactivity of copper sulphate in the poul-

try diet, researchers conducted two trials to determine the ef-

fect of feeding high concentrations of hydroxy copper or cop-

per sulphate on broiler feed intake (Figure 2).

In a 21-day trial, broiler chicks were fed one of seven diets:  

a basal diet with no added copper and six diets formulated 

with an additional 150, 300 or 450 ppm copper as either hy-

droxy copper or copper sulphate. A second trial was conduct-

ed with layers. The researchers found that both broilers and 

layers consumed significantly less feed formulated with cop-

per sulphate compared to birds fed the same level of hydroxy 

copper. In exploring the decreased feed intake levels, re-

searchers note the water-soluble nature and reactivity of cop-

per sulphate that contributes to poor palatability in poultry. 

On farm application
The research points to some key takeaways for producers, but 

the major recommendation is that farmers should remove 

any minerals that significantly reduce expensive vitamins 

such as vitamin E or decrease feed intake. Hydroxy copper is 

an option to deliver the performance benefits of copper with-

out the consequences of feed degradation and decreased 

feed intake.
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Sub-optimal  deficiencies in vitamin E may appear as retarded growth, impaired 
feed conversion and diminished fertility.
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Figure 2 - As copper sulphate is increased, feed intake decreases.
In contrast, feed intake experiences very little variation when
hydroxy copper (IntelliBond C) is added to feed.
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