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Research progress on the synergistic effects of organic trace
elements manganese and zinc and their application in laying hens
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471023, China; 2.Henan Province Engineering Research Center of Bio-Fermentation Trace Element
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Abstract Zinc and manganese are essential trace minerals sustaining the normal physiological metabo-
lism of laying hens, participating in core physiological processes including eggshell formation, immune regula-
tion and antioxidant defense. Compared with conventional inorganic trace minerals, organic manganese and
zinc such as amino acid chelates, proteinates and yeast-bound complexes feature higher bioavailability, stable
physicochemical properties and lower environmental pressure, which have become research hotspots in poultry
nutrition. This paper systematically reviews the physiological functions, molecular regulatory mechanisms and
synergistic interactions of organic zinc and manganese, summarizes their application values across different
growth stages of laying hens, and elaborates their practical effects on optimizing egg quality and boosting the

immune and antioxidant capacity of hens. It also analyzes the emission reduction benefits and ecological value
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brought by partial replacement of inorganic minerals with organic trace minerals, objectively sorts out existing

controversies and various influencing factors in practical application, and prospects future research directions,

providing theoretical references for scientific and rational application of organic manganese and zinc in laying

hen breeding.

Keywords organic zinc; organic manganese; laying hen; biological function; trace element; egg quality;

immune status; antioxidant capacity
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