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Abstract
The use of the residues of the fish industrialization in the region is still small being only destined for for the flour preparation, that is of low quality. The fish chemical silage in study at FURG is a liquid product preserved by the action of acids and it can be done starting from the whole fish or its residual material. In order to obtain fish chemical silage, the corvina residues were milled, added with acetic acid P.A. (10% V/P), and stored to the room temperature. Periodic homogenization was accomplished, also control of the pH and temperature of the process, as well as determination of the proximal composition of the raw material and of the fractions of the obtained silagem. The temperature stayed above 20ºC and the pH below 4,5. The text of soluble nitrogen increased during the hydrolysis period reaching 65%. The solid fraction was dry in stove, originating a flour with 59,54% of gross protein.
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Introduction

The municipal district of Rio Grande - BRAZIL captures 99% of the total fish of Rio Grande do Sul. Reaching 38 thousand ton/year (IBAMA, 2002) and generating around 18,24 thousand tons of residues, that corresponds to everything that remains of the filleting stage (head, fishbone, tail and visceras). Nowadays this residue is being used in its totality for production of fish flour, or then, it leaves discarded, contributing to increase the problem of the environmental contamination (Seibel & Souza-Soares, 2003).  

According to Espíndola & Oetterer, (1993) silage is a liquid product prepared with entirely fish or in parts, to which acids have been added, and liquefaction of the mass has happened for the action of the enzymes, already presents in the fish.  

This work looked for obtaining a chemical silage of corvina residues, and in order to characterize the different fractions obtained during its processing.  

Materials and Methods

The residues of the fishing industries were milleed, distributed in plastic pails and added with acetic acid (10% v/p), with daily manual homogenization, pH control and temperature control in the first 5 days. To the 15 days of process, it happened the natural separation of the solid and liquid phases. The different fractions were obtained through the separation of the bones (retained portion) and centrifugal machine (5000 rpm). The dry process of the solid fraction was accomplished in stove with circulation of air for ± 24 h to 55ºC and milled (Figure 1).   
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Figure 1: Flux of chemical silage process.

The proximal composition was made, as well as the accompaniment of the degree of hydrolysis of the proteins, through the determination of soluble nitrogen for the macroKjeldahl method (A.O.A.C. 1995). The data were submitted to the variance analysis (ANOVA), in the softwear Statistica for Windows 6.0.   

Results and Discussion

During the processing of silage, the room temperature varied between 21 and 28°C, while the intern (of the system) stayed between 20 and 25ºC, what contributed to the fast increase in the text of soluble nitrogen, until the eighth day, reaching in the fifteenth day a text of 62%, in relation to the total nitrogen.   

The pH after the addition of acetic acid was around 3,35, reaching a final value of 4,47 that is below the critic (4,5) for growth of bacterias that can cause diseases, even so very close, could have risk of contamination of the silage.   

For presenting high text of ashes, the flour of bones can be used as complement of rations. The portion obtained starting from the solid fraction of the silage were drought creating the flour, with 59,54% of gross protein. This percentile can be elevated through a wash of the retained portion.  The fish oil obtained presented 97,00% of lipids, 0,73% of humidity and, insignificant proteins and ashes texts (Table 1).  

Table 1. Composition (%) proximal of the raw material and the different phases obtained 

	Sample
	Humidity
	Gross
	Minerals 
	Extrat

	
	
	Protein
	Totals
	Ethereal

	Residue
	71,77 
	14,17 cd
	5,23 c
	6,85 d

	FPR
	6,80 
	31,21 b
	37,71 a
	18,68 c

	FSP
	11,24
	59,54 a
	13,27 b
	7,41 d

	Emulsion
	53,99
	10,97 d
	1,77 d
	30,49 b

	Oil
	0,73
	0,4 e
	0,03 e
	97,00 a

	Clear Liquid
	84,72
	10,55 d
	2,13 d
	0,14 f

	Dark Liquid
	83,07
	11,57 d
	2,10 d
	1,10 e


- average of 3 repetitions 
- FPR = Flour of the Retained Portion, FSP = Flour of fish silage;  Different lower cases in the column indicate significant difference for the Tukeys test (p <0,05).   

Conclusions

The acid hydrolysis was effective in the experimental conditions.  

The technological conduct of retreat of the bony material was effective, resulting in a silage flour with smaller content of minerals and another with high text of the same ones.  

The silage acid flour of corvina residues it presented protein value of 59,54%.  
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