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Generally intensive fish culture usually requires a balanced diets which are formulated with several ingredients. Exogenous digestive enzymes (lipase, amylase, proteases and phytase) can be easily found in the market. They can be bought separated or in a multi-enzymatic complex which are used in diets for swine and rabbits. However the use of these biotechnological resources has found some resistance in its adoption (Cavero, 2004).

In this context digestive exogenous enzymes have been used in purpose of improve animal performance. Enzymatic supplementation main goals are: 1) improve nutrient digestibility, 2) destroy or inactivate anti-nutritional factors, 3) improve non-starch polysaccharides (NSP), 4) improve endogenous enzymes activity, 5) minimize environmental pollution caused by residuals, 6) spare the use of amino acids on enzyme synthesis.

Several vegetal ingredients were tested to check for their effect on fish performance.  The results led to alternative methods to formulate rations. Inclusion of new ingredients is considered to be a challenge since the knowledge on nutrition profile of native ingredients is still scarce. Native ingredients can be successfully used since the digestive exougenous enzymes act as digestion catalyzers.

Ng et al. ( 2002) in a study with Malasian palm, after treatment with enzyme complex (protease, cellulose, pentanose,  (-galactose and amylase) diets to tilapia (Oreochromis sp) concluded that the palm meal can be included in high levels reducing the cost of feeding.

Recent studies using digestive exogenous enzymes supplementing diets in fish feeding showed that there is an optimization of the ingredients digestion, improving: digestibility, nutrient absorption and growth, minimizing: anti-nutritional effects, effluent pollution and reducing intensive fish culture impact on the environment.

Table 1. Growth of juvenile pirarucu (Arapaima gigas) fed with exogenous protease during 38 days.

	% inclusion of protease in the feed

	Parameter
	0.0
	0.1
	0.2
	0.4

	Initial weight (g)
	6.0 a
	6.0 a
	6.3 a
	6.2 a

	Final weight (g)
	16.7 b
	25.9 a
	22.6 a
	26.0 a

	Weight gain (g)
	10.7 b
	20.0 a
	16.3 a
	19.9 a

	SGR (g/day)
	2.7 a
	3.8 a
	3.3 ab
	3.7 a

	FCR
	1.8 a
	0.8 b
	0.8 b
	0.8 b

	Survival (%)
	82.5 a
	63.3 a
	80.0 a
	66.7 a


Table 2. Growth of juvenile pirarucu (Arapaima gigas) fed with exogenous lipase during 38 days.

	
	% inclusion of lipase in the feed

	Parameter
	0.0
	0.1
	0.2
	0.4

	Initial weight (g)
	6.0 a
	6.4 a
	6.3 a
	6.6 a

	Final weight (g)
	16.7 b
	26.6 a
	24.3 a
	26.5 a

	Weight gain (g)
	10.7 b
	20.4 a
	16.6 a
	19.8 a

	SGR (g/day)
	2.7 a
	3.7 a
	3.4 a
	3.6 a

	FCR
	1.8 a
	0.8 b
	0.9 b
	0.8 b

	Survival (%)
	82.5 a
	85.0 a
	62.5 a
	77.5 a


Table 3. Growth of juvenile pirarucu (Arapaima gigas) fed with exogenous lipase+protease during 28 days. L+P = Lipase + Protease.
	
	% inclusion in the feed

	Parameter
	0.0
	L (0.1)
	P (0.1)
	L+P

	Initial weight (g)
	     22.8 a
	24.1 a
	23.1 a
	24.4 a

	Final weight (g)
	34.3 b
	44.7 a
	43.8 a
	44.3 a

	Weight gain (g)
	11.5 b
	20.7 a
	19.6 a
	19.9 a

	SGR (g/day)
	1.4 b
	2.2 a
	2.1 a
	2.1 a

	FCR
	2.8 a
	1.9 a
	2.0 a
	2.0 a

	Survival (%)
	70.0 a
	76.6 a
	76.6 a
	70.0 a


Table 4. Growth of tambaqui juveniles, Colossoma macropomum, in experimental conditions during 28 days and  fed with exogenous lipase suplemented diet.

	Lipase levels  %
	Weight gain (g)
	Feeding conversion rate
	Survival (%)

	0,0
	  9,21± 1,22 c
	2,53 ± 0,32 c
	100 NS

	0,05
	11,91 ± 2,23 b
	1,85 ± 0,32 b
	100 NS

	0,1
	 10,58 ± 1,65 bc
	1,86 ± 0,52 bc
	100 NS

	0,2
	      15,28 ± 1,32a
	1,51 ± 0,24 a
	100 NS


The advantages of the use of exogenous enzymes for the development of low cost new diets make this technology more economically attractive.
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