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BACKGROUND
Dietary selenium (Se) is an important trace element to enhance the antioxidant defense. The commonly-used Se sources
(sodium selenite; SS and Se-yeast; SY) have a narrow margin between beneficial and toxic effects. A new form of Se
nanoparticles stabilized in chitosan microspheres (CS-SeNPs) is well established for low toxicity, but their bioavailability
and antioxidant potential has not been extensively investigated in livestock feeding.

OBJECTIVES METHODS

Hydrous SeO3
-2 CS-SeNP

Reduction with ascorbic acid, 
nucleation, functionalization

Freeze-drying

Chitosan (CS)

• Dynamic light scattering (DLS): size distribution
• X-ray diffraction (XRD): structure of Se
• X-ray photoelectron spectroscopy (XRD): composition of CS-SeNP
• Hydride vapour generation (AA): Se content

In vivo 
trial

Source: Bai et al., 2017
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RESULTS 
CS-SeNP characterization
Spherical monodispersed CS-SeNPs of 
80.5±20 nm average diameter were 
obtained. The SeNPs were exclusively 
composed of amorphous (Fig.1) elemental 
Se (Se0) and were totally encapsulated in 
CS, as indicated by the XRD and XPS 
surveys, respectively (Fig. 2). 

In vivo trial
Growth performance traits were not 
affected by dietary Se addition in any form 
(Table 1). Meat Se content (Fig. 3) and 
oxidative stability (Fig. 4) was similar in T1, 
T2 and T3 rabbits, but significantly higher 
(P< 0.05) when compared to C rabbits.

Figure 1: X-ray diffraction (XRD) patterns of CS-
SeNP

Figure 2: (a) Survey X-ray photoelectron spectroscopy
(XPS) spectrum of the CS-SeNP. (b) Deconvolution of the
C1s XPS spectrum (c) N1s XPS spectrum. (d) Se3d XPS
spectrum.

Table 1: Dietary Se content and growth performance of rabbits at 77 days of age

Figure 3: Meat Se content Figure 4: Meat malondialdeyde (MDA) values

CONCLUSIONS
The Se from CS-SeNPs enriches meat 
with Se and enhances meat oxidative 
stability in a manner similar to the 
commonly-used inorganic and organic 
forms. Given their well-established low 
toxicity, CS-SeNPs have a very good 
potential as dietary Se source and should 
be further studied.

Absence of Bragg peaks= 
amorphous Se


