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ABSTRACT

The apparent metabolisable energy assay is the default system of energy estimation in
the poultry industry. However, the system is not capable of accounting for the
utilisation of ME within the birds. The system is limited because it does not account for
losses of chemical energy in the solid, liquid and gaseous excreta or as heat. Such
energy losses may become significant if the composition of the diet changes
substantiallv. This was the basis for the current study. Two experiments were
conducted to examine (1) whether the amount of energy lost via heat increment and as
volatile fatty acids in the excreta is influen:ed by the types of cereal grain, for example,
maize and barley, and (2) whether (a) consumption of diets with elevated levels of
soluble NSPs would increase energy loss as heat increment and volatile fatty acids in
the excreta, and (b) enzymatic supplementation would enhance depolymerisation of the

NSPs in vivo, and thus alleviate these losses.

Four groupls, each consisting of two birds. were randomly selected from two different
batches of 21-day old mixed sex, Cobb strain, broiler birds. For each experiment two
birds were placed in each of the 4 closed-circuit respiratory chambers at 25 + 2°C for a
4-day period during which HI and VFAs in the faeces were determined. Diets were
maize and barley-based in Experiment 1 and wheat-based (including 4% of a 78.5%
soluble NSP product) with or without ccmmercial xylanase. Two replicates of two

birds were used for each diet in each experiment.

In experiment 1, maize or barley-based diets did not influence (P>0.05) the amount of
energy lost via heat increment, but energy lost as volatile fatty acids in the excreta was
significantly (P<0.01) higher with the bird: fed the barley-based diet than with those fed
the maize-based diet. The net energy value of maize was markedly (P<0.01) higher

than that of barley.

[xperiment 2 showed that inclusion ol isolated soluble NSPs in a broiler diet
significantly increased energy loss via heat increment (P<0.01) and tended to increase

energy loss as volatile fatty acids in the excreta (105.4KJ vs. 34.3KJ). Depolymerisation
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of the NSPs in vivo using an exogenoyus enzyme (xylanase) markedly (P<0.01)
decreased heat increment on the basis of MJ/kg body weight per day, but the variations
in HI on the basis of MJ/kg feed were not significant (P>0.05). The xylanase markedly
reduced duodenal (P<0.05) jejunal (P<0.01) and ileal (P<0.01) viscosities.

The current studies, although on a small scale, indicated that birds lost energy via heat
increment and volatile fatty acids in the excreta, and this energy loss was influenced by
dietary non-starch polysaccharides. The loss of volatile fatty acids in birds fed high
NSP diets varied enormously and the use of appropriate enzymes appeared to alleviate

the loss as well as decrease the between-bird variability.
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