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Bacterial infections in poultry industry are a crucial problem for both poultry health and 
productivity. Over the years, antibiotics have been widely used to protect poultry from the 
bacterial infections and improve growth performance and production. However, antibiotic 
residues and antibiotics resistance of pathogenic bacteria are becoming more and more se-
rious, which is an important concern for consumers [1]. As a result, several antibiotics have 
been withdrawn from the list available to poultry farming industry. To maintain poultry health 
and efficient production, feed manufacturers and research communities have proposed a few 
alternatives to antibiotics. There has been increased interest in “natural” feed additives that 
can stimulate the immune system of poultry.

Among all the “natural” immunostimulants, perhaps polysaccharides are the most attract-
ing. While among the various polysaccharide immunostimulants, β-glucans are undoubtedly 
a star [2]. β-glucans comprise a very big family of polysaccharides in which glucose mole-
cules – as the only building block – are linked together by β-linkages. β-glucans are structural 
components of cell walls in many different sources including bacteria, fungi, algae, and yeast. 
They are also found in cereals (such as barley, oats and rye) and some plants. The structure of 
β-glucans, however, vary among the different sources and account for the differences in their 
physiological function [3]. In general, we can summary the types of β-glucan linkages usually 
found in different sources in Table 1.

Table 1:  Types of β-glucan linkages usually found in different sources.
Source of β-glucan Linkage of β-glucan

Bacteria β-(1→3)

Fungi β-(1→3)(1→6), short branches

Yeast β-(1→3)(1→6), long branches

Cereal β-(1→3)(1→4)

β-glucans from yeast and fungi, i.e. β-(1→3) (1→6) glucans with branches, have been 
found to possess beneficial effects as supplements [4] (Figure 1). In contrast, β-glucans from 
cereals, i.e. β-(1→3) (1→4) glucans are seldom used in feed due to their detrimental effects on 
poultry health and performance.

β-glucans from yeast and fungi are both effective. However, perhaps due to the manufac-
turing cost, yeast β-glucans are much more widely used in applications compared to fungi 
β-glucans. After decades of studies, the health benefits of yeast β-glucans have been well es-
tablished in humans in the meantime. A great deal of evidence demonstrates similar benefits 
in poultry farming [5].

Yeast β-glucans increase resistance against pathogens

The immune system is the host defense system that protects it against diseases. Yeast 
β-glucans play an important role in the activation of both innate and adaptive immune sys-
tems. They activate macrophages, a key component of the non-specific (innate) immune sys-
tem. Dietary supplement with yeast β-glucans has been shown to increase the macrophage 
phagocytic activity and make lymphoid organs bigger [1, 6].
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Yeast β-glucans boost the immune system of neonate 
chickens

The first days after hatching, young chickens are highly suscep-
tible to infections by opportunistic pathogens. Yeast β-glucans in 
the diet of neonate chicken can challenge with Salmonella, resulting 
in a significant protection against this pathogen [7].

Yeast β-glucans reduce food poisoning by Salmonella

Salmonella is one of the four key global causes of diarrheal dis-
eases and results in over 250,000 human deaths annually [8]. Poul-
try is a common source of Salmonella. Feeding broiler chickens with 
feed containing yeast β-glucans showed a significant reduction in 
the Salmonella counts of different organs [9, 10].

Yeast β-glucans improve poultry performance

I. Bacterial infections are not only an important concern for 
poultry health, but also for poultry productivity. There are many 
reports in this regard. For example, Supplementation of chicken 
diets with yeast β-glucans can improve growth performance, such 
as average daily gain and feed conversion ratio. The poultry per-
formance benefits of yeast β-glucans were especially pronounced 
when the flocks were raised under “dirty” or challenging trial con-
ditions, resulting in lower mortality [11, 12].
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Figure 1: The primary structure of yeast β-(1→3)(1→6) glucan.
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