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Abstract

The study of the use of morphometric variables in the evaluation of body income 
in fish is of great importance from an economic point of view, because through them, 
can make an estimation of productivity, both for the farmer and for the fish processing 
industry; or even serve as selection criteria in breeding programs. The fish carcass 
quality is an essential factor for defining the preparation processes of products and 
types of fish cuts. Over the years it was developed several methods to evaluate in vivo 
animal goals to help the breeding and commercially classify carcasses. The housing 
assessment work, are disabled by the lack of standardization of the terms used and 
due to the divergence of body regions in which measurements are obtained. These 
facts undermine the comparison of data in the same species and in different species. 
Some morphometric measurements may exhibit a linear relationship with the body 
weight and the yield, indicating that there is proportionality between these parameters 
during growth. In breeding programs, knowledge of the correlation between characters 
is important when you want to do simultaneous selection or when a character of interest 
has a low heritability, problems of difficulty of measurement or identification. The 
correlation unfolding is dependent on the number of characters studied, which is 
generally established by prior knowledge the investigator as to their importance to 
possible inter-relationships expressed in path diagrams.

INTRODUCTION
The increase in world population and the increasing demand 

for high quality protein sources lead sectors of animal production 
to seek greater productive and economic efficiency [1].

Studies on morphometric variables and body yields in fish 
is of great importance from an economic point of view, because 
through them, can make an estimation of productivity, both for 
the farmer and for the fish processing industry [2].

The industrialization of fish a major problem to be solved 
is the lack of standardization in marketed products [3]. Factors 
such as anatomical shape, head size, weight offal and waste and 
skill of the operator, can influence the cuts and revenues of edible 
parts obtained [2,4], being decisive in the development methods 
and techniques aimed at processing of fish [3,5].

For the industry, fish carcass quality is essential in the 
definition of preparation techniques and standardization of 
products [6]. One of the aspects to be considered in this sense, 
are the morphometric variables of the fish, which can suggest the 

best way of getting cuts, increasing the income of the edible parts 
or even serve as selection criteria in breeding programs and 
encourage the production of potential species [7,8].

The purpose of this article is to review the literature on the 
influence of biometric variables of fish used for evaluation of 
body yields.

Fish processing

According to [9], the service of the fish, also known as clean 
or cleaner trunk body is the body without head, fins, skin and 
viscera ready for consumption and / or industrialization and 
from this can- if you still get the steak. For most fish processing 
plants, is the most commercialized form the fillet and, to a lesser 
extent, the entire gutted fish or as main trunk. Thus, information 
is needed on variables that influence in the body of the fish yields.

According to [10], the format of the final product to the 
consumer, whole gutted, head, trunk clean, fillet with or without 
skin, put in, among others, may interfere with the acceptability 
of it. Depending on the size of the fish peculiarities and 
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characteristics of the end product must bear practice to different 
cleaning techniques and cuts.

The use of mechanical separation techniques of fish meat 
has been one of the alternatives in the fishing industry for the 
diversification of its products. Thus, a product that has no 
pimples and/or miocéptos Y-shaped characteristic that attracts 
many consumers. Furthermore, it is a food easily digestible and 
source of protein, minerals, especially calcium and phosphorus, 
vitamins A, D and B complex [11,12].

The seafood industry still does not value the carcass 
characteristics, and pay only for body weight. However, as in 
other species used in animal production (poultry, pork and beef), 
the tendency is for fish with better carcass characteristics are 
valued for quality of product offered.

Yield Processing

Studies on fish body yields are of great importance from the 
point of view of economic production and, therefore, through 
them can make an estimate of the productivity, both for the 
farmer and for the fish processing industry [4].

For industry, the fish carcass quality is an essential factor 
for defining the preparation processes of products and types of 
cuts. The yield of the fillet, for example, besides the efficiency of 
filetadoras machines or manual dexterity of the workers, and 
filleting method depends on some features intrinsic to the raw 
material as the anatomical shape of the body, head size, weight 
waste (bowels, skin and fins) [13,5], as well as genetic and 
environmental differences [14].

The fillet yield varies among species and within species, 
possibly due to the lack of a standard system in the methodologies 
of research in this area [15]. According to [16], because there 
is no standard filleting, there is disagreement about the best 
method to be employed, that is, which method provides the 
greatest fillet yield, operational ease and less processing time. 
Studying six filleting methods used in tilapia processing units 
in the Nile and fishing, the author concluded that the method by 
which withdraws the whole fish skin and then remove the fillet 
provides the best fillet yield results, gross skin and clean and a 
lower percentage of filleting waste.

Regarding the carcass yield, there is no standardization for 
their production, there is a disparity in respect of the terms 
used [4,5].Adopted the carcass expression or clean trunk, to 
express the useful part of the fish, ready for consumption and 
/ or industrialization, i.e. the trunk without head, viscera, fins, 
but with the spine and the skin without scales. Already [17] 
considered the trunk as the whole fish, gutted and head only, and 
[4] reported to clean trunk as the trunk gutted, head, skin and fins 
[18]. Referred to the housing as the trunk without head, guts and 
skin, while [19] define it as whole fish gutted.

Through this percentage of clean or housing body, one 
can compare the species, assess critical factors and see the 
industrialization potential. However, depending on the species to 
be imaged, the most important is to know the fillet yield, which is 
a product ready for industrialization [5].

[5] Have securities of edible parts of 29 marine species and 

13 river species, analyzed by several Brazilian researchers. 
According to him, the body clean (no head, guts and fins) is on 
average 62.6% of the weight of marine fish and freshwater. As 
for the fillet with skin yield marine and freshwater species is 
between 32.8 and 59.8%, averaging 50.5%. With the removal of 
the skin for the preparation of more elaborate product reduces 
the yield to 43.0%, whereas the skin amounts to an average of 
7.5% by weight of teleost fish.

Body yields assessment in live animals

Attempts to estimate the body production animals began 
with studies by Lawes and Gilbert in 1860. Over the years were 
developed several methods to evaluate in vivo animal with aims 
to assist the breeding and commercially classify carcasses [20].

Different research using body assessment methodologies 
are routinely used in animal production and can highlight the 
measurement by means of weighing, biometrics specific locations, 
such as eye-to-back area, and ultrassonografia techniques that 
preserve live animals [1].

Morphometric measurements, or conformation, contribute to 
the description of the fish’s body shape, which varies according to 
the characteristics of each kind, and they can influence the body 
weight and the yields [21,22]. As [5], this is due to the differential 
ability of muscle mass accumulation in certain animal body 
points during their growth, which characterizes its shape and 
influence yields.

The techniques that are based on images such as computed 
tomography and magnetic resonance still has its restricted use 
in animal production at high cost. Analysis of the body content of 
the fish by ultrasound has been used in research worldwide due 
to its non-invasive, simple, accurate and computerized character 
[23].

The use of linear correlation coefficients between characters 
have been obtained and used as indirect selection strategy 
in animal production. If the character under selection show 
high heritability and correlation coefficient is high with body 
yields, indirect selection will be efficient in identifying superior 
genotypes. Some of the advantages of using techniques of indirect 
determination to obtain information on the characteristics of 
productive interest is the possibility of the measures being 
carried out in live animals.

Influence of morphometric measurements in body 
yields

According to [14], studies that use metric measurements as 
selection criteria are justified when there are high correlations 
with these productive measures of added commercial value, such 
as weight and yield carcass and fillet.

According [24], a major advantage of utilizationde body 
measurements to obtain information about the characteristics 
of productive interest is the possibility that these measures are 
carried out in live animals, which would allow the use of some of 
them as selection criteria. If the correlations of these measures 
with the characteristic of interest are high, it could be achieved, 
for example, answers correlated with the fillet yield for indirect 
selection.
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The housing assessment work, according to [25], they are 
handicapped by the lack of standardization of the terms used and 
due to the divergence of body regions in which measurements 
are obtained. These facts undermine the comparison of data in 
the same species and in different species.

[24] Observed that some morphometric measurements may 
show a linear relationship with the weight and the fillet yield, 
indicating that there is proportionality between these parameters 
during growth.

[26] Found that the width and the pattern length can be used 
as selection criteria for determining the weight and fillet yield 
Nile tilapia. There ease of selection of those characteristics in 
relation to the fillet weight and yield is due to its ease of metering, 
since they are simple measures to be taken when working with a 
large population.

According [27] body height was considered the most 
important measure for determining the slaughter weight and 
fillet of tilapia weight, indicating that meat production is related 
to the height of the fish.

The importance of time was also observed by [28], which 
found that the heights taken in the first ray of pectoral and dorsal 
fin as well as the standard length, were the measures best suited 
to the carcass evaluation.

[29] Evaluated the relationship between heights and widths 
shown to be important in the characterization of the fillet 
forming and concluded that the increase in these relationships 
contributes to a more robust body shape.

According to [5], the fillet yield depends on several factors 
too, not the fish morphology, among them the efficiency of 
fillet machines, the skill of the workers during filletingmanual, 
skin thickness of the fish, which varies according to species of 
fish, the anatomic shape of the body and varies between fish 
species, can vary according to sex and age and the technique 
employed decapitation. Together, these factors can contribute to 
increasedloss of muscle tissue, as the stem is being handled in 
processing.

According [30], comparative studies of the fillet yield in 
different filleting process produced a range of 10 to 20%, with 
a variation in the mechanical separation process, indicating that 
the study of the performance characteristics can be affected by 
processing techniques in which the income was obtained.

Association between variables

In breeding programs, knowledge of the correlation between 
characters is important when you want to do simultaneous 
selection or when a character of interest has a low heritability, 
problems of difficulty of measurement or identification. In 
this case, to select another character of high heritability, easy 
measurement and identification and which has a high correlation 
with the desired character, the researcher can more rapid 
progress in relation to the use of direct selection [31]. [32,33] 
Reported that the importance of the correlation between 
characters in the genetic improvement lies in the fact of being 
able to assess how much of the change of a character can affect 
the other in the course of selection. The correlation of a character 

can take on a positive value, negative or equal to zero. However, 
there may be some mistakes in selection strategies of traits from 
the quantification of the magnitude of the correlations between 
them. The simple correlation allows only assess the direction 
and the magnitude of association between two characters 
without providing necessary information regarding the direct 
and indirect effects of a group of characters in relation to a most 
important dependent variable [34]. 

To better understand the associations between different 
characters, according to [35], it developed a multivariate method 
by geneticist Sewall Wright in 1918-1921 called path analysis. 
This method is the study of the direct and indirect effects of 
characters on a basic variable, whose estimates are obtained by 
regression equations in which the variables are pre-standard 
[36]. The success of the path analysis lies primarily in the 
formulation of the relationship between cause and effect variables 
[37]. Furthermore, the correlation unfolding is dependent on 
the number of characters studied, which is usually set by the 
investigator prior knowledge about the possible importance 
expressed in interrelations track diagrams [36].

CONCLUSION
The morphometric variables can be used as tools for 

evaluation of body yields from the fish industry and as selection 
criteria in breeding fish programs.
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