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Abstract:

Improving digestibilities of dietary nutrients is important for fish growth and for environmental protection. Major sources of pollution associated with aquaculture management are phosphorus (P), nitrogen (N) and organic matter (OM) in fish feeds. Using cheap, easily
available ingredients is of economical importance. Thus, we studied effects of digestive enzymes and fermentation to improve digestibilities of P, N, and OM using practical ingredients.

Two ingredients (rapeseed meal or RS, and soybean meal or SB) were tested. They were both processed as follows (Table 1), and mixed with a casein-gelatin basal diet at a 4.6 ratio to prepare test diets for digestibility measurements. Rainbow trout (1-year old)
were fed with one of the test diets or the basal diet for two weeks, and fecal samples were collected by stripping. The diet and fecal samples were analyzed for total P, crude protein (CP), ash, OM, neutral detergent fiber (NDF), acid detergent fiber (ADF), and
chromic oxide that was used as an inert indicator to determine the apparent digestibilities.

Digestibility of P increased from 73% (Trl) to 89% (Tr5) or 97% (Tr6) in RS, and from 65% (Trl) to 100% (Tr5, 6) in SB. Other treatments showed no apparent effect on P digestibility. Digestibility of CP was 76-83% (RS) and 98% (SB), but no treatment effect was
observed on CP digestibility. Digestibility of OM in RS (60-77%) did not increase with any of the above treatments. In SB, however, OM digestibility tended to increase from 90% (Tr1) to 96% (Tr5,6). Dry matter digestibility of RS showed similar values (65-78%)
regardless of the treatments. However, in SB, dry matter digestibility tended to be higher for Tr5-6 (96%) than Tr1-4 (88-91%). Digestibilities of NDF and ADF did not show any pattern for both RS and SB. However, incubation of RS and SB with fermented rice paste
and cellulase decreased slightly, but significantly, the content of NDF and ADF in these ingredients (Fig.1).

The present results confirmed marked effects of phytase supplementation on P digestibility. However, the effect of cellulase was not large enough to increase OM digestibility to any significant extent. Further research will be required to explore the optimum treatment
methods and conditions that can increase OM digestibility of these and other low-cost feed ingredients for fish feeds.
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