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The objective of this research was develop and characterize the physico-chemical composition of
a smoked mortadella prepared with surimi from flying fish added inulin and with reduction of fat.
The experiment was planned in a factorial scheme 22 with 3 central points, in  observe the
influence of the independent variables (fat concentration vegetable and insulin concentration) in
the variables responses that were physical and chemical analysis. Seven treatments were
formulated following the experimental planning and control formulation using 15% of vegetable
fat and 0% inulin. The response surface showed that the lower the concentration of fat added in
the meat, the higher the response observed for the moisture and carbohydrates contents, and the
higher the fat concentration added in the experiments, the higher the lipid content observed. With
relation to the ash content and protein, it was observed that the models were not performed
statistically significant at the 5% level of significance. This work allowed the preparation of a
smoked sausage from the surimi of flying fish with good physicochemical characteristics, high
nutritional value and with reduced fat content.
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INTRODUCTION The flying fish (Hirundichthys affinis) is a species abundant

and low commercial value in the region Northeastern Brazil,

Every day there is a world-wide trend of consumers in  can be found on the coastlines of all continents (ARAUJO et

purchasing foods that some form submit health benefits. The
white meats of fishs go in favor of this new reality, because are
rich in lipids and proteins for high digestibility. In addition, it
constitutes a food potentially accessible to low-income
populations, because of the ease with which it can be
cultivated.
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al., 2011). It is food for low-income populations, being little
valued commercially. Mortadella stands out as an emulsified
meat product of, low cost, intense odor with significant
contents of fat and widely consumed in Brazil, mainly in the
Northeast (GUIMARAES, 2011). A recent trend in this type of
emulsified is the development of differentiated products with
appeals to health, with a focus on reducing or fat replacement
and addition of fibers. Inulin is a non-digestible fiber with
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estimated calorie 1.5 kcal/g, found and extracted from a
variety of plants and produced commercially from chicory root
(PARK, 2006). In products meat, inulin constitutes na
ingredient with a very good potential of application, on the
basis of their technological properties suitable for replacing the
fat, as development agent of texture properties, with low
calorie value, very useful in the reformulation of products with
focus to the Health (WANG, 2009).In this research the aim the
preparation and physico-chemical evaluation of a smoked
mortadella made with surimi of flying fish, added inulin as fat
substitute.

MATERIAL AND METHODS

Obtaining of surimi: Mechanically Separated Meat (MSM)
was initially obtained flying fish using the following steps:
desquamation, beheading, gutting and removal of the skin
followed by washing of fish with chlorinated water (10 ppm).
The mechanical separation of meat was performed on a
machine of boning industrial with endless screw thread and
with openings of 2 mm. After extraction, the MSM was
washed twice with chlorinated water (5 ppm and 18 °C) in
proportion 3:1 (water: MSM), with addition of sodium
bicarbonate (0.5%) and sodium chloride (0.2%), being made a
refining in fabric disinfected after each wash. At the end of the
second wash was added sugar (0.2%) as cryoprotectant thus
obtained the surimi, following the methodology proposedby
Aratijo et al. (2013).

Preparation of formulations mortadella: The mortadellas
have been elaborated in accordance with a factorial
experimental planning 2> with 3 central points, totaling 7
treatments (BARROS NETO et al., 2002), in orderto observe
the influence of input variables (X 1 = concentration of
vegetable fat and X 2 = concentration of inulin) in response
that were the physical and chemical analyses. The levels used
varied between 5% to 15% and 3% to 9% for the variables
concentration of vegetable fat and inulin respectively The
matrix of planning of experiments are presented in Table 1. It
was also developed a formulation control, using 15% of
vegetable fat and 0% inulin.

Physical-chemical analysis: The analyses physicochemical
(moisture, ash, proteins, lipids and carbohydrates)
formulations elaborated were determined in accordance with
the methodology proposed by the Association of Official
Analytical Chemists (AOAC, 2010).

Statistical treatment of the data: The results of the physical-
chemical analysis of the samples formulated, were statistically
analyzed by ANOVA (analysis of variance) comparing the
averages with the control formulation through the Tukey test at
5% probability. We also used the response surface method to
evaluate the influence of input variables on the dependent
variables of the experiments set through the planning
experimental, using the statistical program STATISTICA 5.0
version (STATISTICA, 2004).

RESULTS AND DISCUSSION

The moisture content presented statistically significant at the
5% level of significance. It has been observed through the
response surfaces (Figure 1), that the lower the concentration
of fat in mortadellasela borated, the greater was the response
observed (moisture content). When evaluating the addition of
fibres as replacing the fat in mortadell as, Barreto (2007),

found that the greater the amount of added fat, the lower was
moisture content were found, this can be proven in this
research to compare the control formulation (57.42%) with F3
(69.97%) in Table 2. With respect to the ash content in
mortadellas, it was observed that the model was not
statistically significant at the 5% level of significance. The
control formulation howed no difference in comparison with
the other formulations at level of 5% of probability of the
Tukey test (Table 2). Result lower than this research(3.10%)
for of ash content was found by Bartholomew (2011) when
assessing the acceptance of smoked mortadella from fish with
low fat.

Table 1. Matrix of factorial 2% + 3 central points

Variables
Experiments Concentration of Concentration of inulin
vegetable fat (%) content (%)
X1 X2
1 -5 -1)3
2 (+1) 15 -3
3 -5 +1)9
4 +1) 15 +1)9
5 0) 10 0)6
6 0) 10 0)6
7 (0) 10 0) 6

It was also found that there was no influence of independent
variables on the response variable protein. When comparing
the average of the control formulation with the other
treatments, also There was no statistical difference at the 5%
level of probability of the Tukey test (Table 2). When
assessing the physico-chemical composition of mortadella
made with MSM of Tilapia, obtained higher result (17%) of
protein compared to this study (Table 2).The smaller quantities
of proteins in the analyzed formulations are related to the use
of surimi as raw material, as that for obtaining same was done
two washes with water and this process has causes a reduction
the protein content when confronted with the MSM that
doesn't pass through this process. In relation to the lipid
content of the samples, it was observed that the model proved
to bestatistically significant the 5% level of probability of the
Tukey test. Analyzing the response surface (Figure 2) has the
increased concentration of vegetable fat in the experiments
caused increase in lipid content in samples evaluated and that
there was no influence of inulin concentration for this response
variable. Moreira et al., (2008) obtained a variation of lipid
between 1.24 to 17.09% when evaluating the addition of
isolatedsoyprotein in physico-chemical quality of fish
mortadella. Bartholomew (2011), evaluating mortadella
prepared with MSM of Tilapia and wheat fiber, obtained a
result (1.9%) lower than this research. As for the carbohydrate
content of the samples, it was observed that the vegetable fat
and insulin variables statistically influenced the level of 5%
probability this parameter. It was observed in the Figure 3,
which the higher the concentration of fat in mortadella
elaborated, minor was the response observed (contente
carbohydrates). Byincreasing the concentration of vegetable
fat had a reduction in inulin content, which is a carbohydrate,
thereby providing a reduction of that component in the
formulations that had higher contents of lipids. The
oscillations between carbohydrate contents were expected due
to the variation in the content of inulin added. Studying the
effect of addition of fibers in the centesimal composition of
mortadella produced with beef, Guimaraes (2011) obtained
superior results (4.26 to 4.94%) tohavereported in this study
(Table 2).
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Tabela 2. Averages and standard deviations of physico-chemical characteristics of the emulsified '""mortadella type”
of ﬂying fish added inulin

Treatments Moisture Ashes Proteins Lipids Carbohydrates (%)
(%) (%) (%) (%)

Control 57,42+0,13°¢ 4,03 +0,09° 11,98 +0,34 ¢ 26,23+ 0,26 ° 0,34+0,14°¢
F1 69,59 +0,28* 4,04+0,32° 12,08 +0,78 % 12,96 + 0,38 © 1,33+022°
F2 57,52+0.22°¢ 4,00 +0,04° 11,61 +0,25° 26,09 + 0,63 * 0,78 + 0,09
F3 69,97+ 0,63 * 4,07+0,03° 11,69 +0,32° 12,82+0,29°¢ 1,45+0,08°
F4 57,53 +021° 3,98 +0,07° 11,60+0,53*  26,17+0,69° 0,72+0,10°¢
F5 62,56 +0,54° 4,03+0.23° 11,66 + 0,67 20,66 +0,34° 1,09+0,20°
F6 62,57+0,40° 4,08 +0,06° 11,64+0,23° 20,69 +0,67° 1,02+0,18°
F7 62,78 40,38 © 4,07+0,05° 11,72+0,38° 20,39 +0,33° 1,04+0,17°

Differentletters in the samecolumndiffersignificantlyfrom the controlformulationby Tukey test at 5% level of significance.

Fitted Surface; Varisble: umidsde (%)
2*%2-0) design: M5 Residual=,599958
DV: umidade {3%)
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Figure 1. Response surface concerning the moisture of the
mortadella of flying fish added inulin

Figura 2. Response surface concerning the lipid content of the
mortadella of flying fish added inulin
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Figura 3. Response surface concerning the carbohydrate content of the mortadella of flying fish added inulin

Conclusion

With the results of this research, it has been showed up that it
is possible to elaborate a mortadella from flying fish surimi,
obtaining a food with good physical and chemical
characteristics, high nutritional value, with reduced fat content
associated with the addition of inulin, which is considered a
functional prebioticingredient. The developed formulations are
an alternative to adding value to a species of fish in little
appreciated and the mortadella which is widely consumed in
Brazil, besides being an option to the diet of consumers,

favoring a possible increase in the consumption of fish and
providing profit to fishing industries.
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