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New study shows progress in the fight 
against known and unknown antagonists.
Meeting the nutrient requirements of animals is the goal 

of all nutritionists. But formulating diets and rations to 

ensure optimum nutrient delivery is not as easy as entering 

known requirements and analyzed feedstuffs composition 

into a formulation program. Known and unknown factors 

will influence what is actually absorbed by the animal. 

Compounds that are detrimental to the absorption of 

nutrients are referred to as antagonists. Some known 

antagonists include sulfur, molybdenum and fiber; others 

have yet to be identified and explained. The extent to which 

known and unknown antagonists influence bioavailability 

will vary depending on concentration in the diet or water 

supply, as well as what other antagonists are present.

Recently at the International Poultry Expo, Atlanta, researchers reported 
on a study utilizing growing broiler chicks as the model for trace mineral 
absorption. The study fed diets of corn and soybean meal formulated 
to provide optimum nutrients to all birds throughout their grow-out. 
Diets were either supplemented with a sulfate source of zinc, copper 
and manganese, or with SQM-protected zinc, copper and manganese 
using PolyTransport™ technology. The study then introduced cottonseed 
hulls as an antagonist into one set of diets. Cottonseed hulls have been 
shown to reduce the bioavailability of zinc in poultry diets.

Study results favor diets supplemented with SQM-protected 
trace minerals.

Researchers monitored overall performance during the 42-day grow-out 
phase and took interim measurements for digestibility and net absorption 
(final total bodies trace mineral content). Final bird weight favored 
the birds receiving the diets supplemented with SQM trace minerals, 
although the increase in final weight was not significant. Feed efficiency, 
however, was significantly (P<0.01) improved with the SQM trace 
minerals; average improvement was 2.55%. The antagonist had no 
influence on bird weight or feed efficiency.
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Influence of trace mineral source on  
relative bioavailability.

The study fed diets of corn and soybean meal 
formulated to provide optimum nutrients to all 
birds throughout their grow-out.
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Evaluation of interim digestibility showed a significant influence of the antagonist on zinc (see figure on page 1). Zinc  
digestibility was reduced by 30% (P<0.01) for zinc in the sulfate form, but the SQM-protected zinc avoided reduction. 
Also, digestibility of the SQM-protected zinc was over 10% greater than the sulfate source.

The researchers anticipated that cottonseed hulls would have some influence on copper and manganese digestibility, 
but this wasn’t the case. There did appear to be some other antagonist in the corn/soy diet that reduced the overall 
digestibility of copper in this study. Copper protected by SQM was over 2 times more digestible (P<0.01) than copper  
from copper sulfate in this study. Manganese digestibility was not influenced by diet, antagonist or source in this study.

Net mineral retention favored the minerals protected by the SQM technology (see table). Total body zinc was  
significantly (P<0.06) greater in birds supplemented with SQM zinc; these birds retained 37% more zinc compared to 
sulfate-supplemented birds. Similarly, birds fed SQM-protected minerals showed 11% greater copper retention and 
2.5% greater manganese retention.

The base diet fed in this study was typical of the industry and showed elements of naturally occurring unknown 
antagonists. Some antagonists will affect certain minerals while showing no influence on others. To protect 
against known and unknown antagonists that occur in animal diets, this study shows the effectiveness of SQM with 
PolyTransport™ technology.

For more information about SQM, visit www.SQMadvantage.com or call 1.800.328.5870 ext. 222.

a, b P<0.06
c  Diets formulated for 40 ppm Zn, 20 ppm Cu, 40 ppm Mn; Inorganic diets used 100% 

sulfate sources, SQM diet used 100% organic sources; Antagonist = cottonseed hulls.
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Influence of diet, mineral source and an antagonist on net mineral retention in growing broilers.

Mineral

Dietc Source Antagonist

SECorn/Soy Purified Inorganic SQM None With

% of intake

Zn  
Zinc

47.07 49.82 40.79a 56.10b 49.96 46.93 4.15

Cu 
Copper

19.46 19.79 18.58 20.67 20.58 18.66 1.87

Mn 
Manganese

37.08 46.14 41.04 42.17 41.70 41.52 2.71
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