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Abstract. Viscous cereals-based diets, particularly those of barley and rye, lead to poor 

animal performance and feed efficiency in non-ruminants, particularly poultry, as they lack the 

natural enzymes that degrade some of the major dietary components of these cereals. Thus, the 

components confer attributes of anti-nutritional factors in these viscous cereals. They are 

mainly β-glucans in barley and arabinoxlans in rye, respectively. The suppression or removal 

of the negative impacts of these anti-nutritional components of these cereals would 

undoubtedly have positive effects in animal diets involving barley and rye and thus aid in 

improving performance and feed efficiency. Therefore, the identifications of these factors and 

matching them with appropriate exogenous enzymes for their degradation is to the rescue.  

From this standpoint therefore, the enrichment of barley-based diets with β-glucanase and a 

mixture of arabinoxylanase and β-glucanase in rye-based diets significantly improved poultry 

performance and feed efficiency and thereby lead to improved production indices. 
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Introduction 
Exogenous feed enzymes at present is widely believed by all stakeholders, including the 

nutritionists as the way to go when it comes to formulating diets for optimal performance for 

poultry. This is hinged on the premise that supplemented enzymes lead to improved animal 

performances and feed efficiencies (Walsh, Power & Headson, 1993). To this extent, various 

preparations of amylase have been used to improve poor performances in chicks fed barley-

based diets involving increase in the availability of barley-starch to the animals. The main 

concept was the degradation of specific substrates in barley or the viscous cereal grains to their 

simplest forms for easy utilization and absorption by the animal (Annison, 1991). Currently, 

more advances have been made in the area of enzymology with respect to improving the 

nutritive values of viscous cereals: mainly barley and rye for poultry. The successes achieved 

in these areas have enabled the use of barley and rye in the nutrition of poultry with significant 

improvements in animal performance and feed efficiency (Bedford, Classen & Campbell, 

1991). The objectives of this paper therefore are to examine the types of enzymes used in 

improving the nutritive values of barley and rye, including the mode of actions of the enzymes 

in their functions, respectively. 

 

Barley, Bird Performance and Enzyme Use in Enhancing Barley Nutritive Value 
Nutrition is a very important component of poultry production as it accounts for about 

70-80% of the total cost of production. Traditionally, cereal grains, such as corn, wheat, barley 

and rye are used primarily as energy sources in diets for poultry and pigs. As part of means of 

reducing cost of production and increasing the revenue of the farmer, barley has traditionally 

been used to replace wheat and corn in poultry rations due to its historically lower cost relative 

to wheat and corn. Additionally, barley has higher levels of bioavailable amino acids, 

particularly lysine and available phosphorus compared to corn and wheat. Barley is also 

thought to yield a firm white fat that packing plants prefer. Due to these benefits and more 

barley has become a popular feed ingredient in poultry and swine diets (Castell & Cliplef, 1991; 

Newman & Newman, 1990). 
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The well-known anti-nutritional factor in barley is β-glucans. β-glucans are actually 

polymers of glucose containing a mixture of β1, 3 and β1, 4 linkages that make their physico-

chemical characteristics completely different from that of cellulose with a straight-chain 

glucose polymer with only β 1, 4 linkages. Barley content of the mixed β-glucans is as high as 

3 to 4% which confer on barley its poor nutritive value in poultry as they lack glucanase that 

degrades them (Newman & Newman, 1990; Campbell et al., 1989). From the fore scenarios, 

the use of enzymes in particular the β-glucanases in barley-based diets for poultry was triggered 

with very profound successes and benefits. The benefits are in the areas of improved growth 

performances and feed efficiencies. Improvements of up to 17% in live weight gains and 19% 

in feed efficiencies have been demonstrated with barley-based diets supplemented with β-

glucanases for poultry (Newman & Newman, 1987). However, barley is known to also contain 

reasonable amounts of soluble non-starch polysaccharides other than β-glucans implying that 

a mixture of β-glucanase and arabinoxylanase can even give better production indices. 

Therefore, there are still opportunities for more benefits with enzymes in the poultry and swine 

industries. 

 

Rye, Bird Performance and Enzyme Use in Improving Rye Nutritive Value 
From the agronomic standpoint, rye (Secale cereale) is an attractive crop species as is 

known for higher yields compared to other cereals especially on poor quality sandy soils and 

aids in better management of the soil by minimizing soil erosion. Hitherto, the low nutritive 

value can be significantly improved if its anti-nutritional factors are overcome as it would make 

available to the animal industry an alternative feed source from previously little used crop. The 

reduction in performance in the feeding value of rye is principally due to the presence of soluble 

pentosans. Therefore, strategies that can degrade these soluble pentosans would no doubt 

increase the nutritive value of rye. This was well-established in the studies of Fengler, Aherne 

and Robbles (1990) as water-extractable soluble factor from rye was demonstrated to be mainly 

responsible for the poor nutritive value of rye is the soluble arabinoxylans. Therefore, the 

addition of arabinoxylanases to rye-based broiler diets significantly enhanced the growth 

performances, feed efficiencies of the animals and of the feed, respectively (Bedford & 

Classen, 1992). To this extent therefore, the supplementation with linear increases levels of: 

0.11, 0.22, 0.44 and 0.88/kg of a mixture of enzyme preparations of arabinoxylanase and β-

glucanase activities to rye-wheat-based diets significantly enhanced the weight gain of birds 

up to 27% and feed efficiency up to 100%, respectively (Pettersson & Aman, 1989).   

 

Conclusions 
The use of exogenous enzymes in diets of swine and poultry as to improve performance 

and feed efficiency has been a long-aged practice in practical animal production. Today, 

therefore, the uses of these enzymes by the animal industries are very common. The enzymes 

degrade both the soluble and insoluble polysaccharides which are the primary anti-nutritional 

factors in barley and rye thereby breaking them into smaller usable forms for the animal’s use. 

In this way, the enzymes aid in improving animal performance and at the same time also 

improve feed efficiency resulting to minimized nutrients in the animal manure into the 

environment. Overall, therefore, the uses of these enzymes to improve performance and feed 

efficiency is highly recommended, especially for barley- and rye-based diets, particularly for 

poultry. 
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