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Abstract—The meat and its derivatives are still desired
sensory value of foods. The world health organizations
recommend moderate consumption of these products
because they are a source of saturated fat and cholesterol.
In Brazil, the availability of meat increased 50%, and the
inlaid meat products increased by 300%. Aiming to know
the total fat content of this type of food, 855 samples were
analyzed, and sausages and bologna in the period 2005 to
2009. The fat content was extracted, after drying process,
by the method of Soxlet. The results show that on average
the products meet the parameter with a standard
deviation (s) of 3,15 to 3,45 for bologna and sausages.
Introducing including 43% less than the maximum
content allowed by Brazilian legislation and lower
average compared to other countries, demonstrating that
the products can be incorporated into the diet with
moderate consumption.
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L INTRODUCTION

HE meat is each time more the main world-wide
Tanimal protein source of high nutritional value for

feeding human being providing to the amino acids
and essential the structural fats [25, 28, 29]. Moreover,
the derivatives of animal products are the only source
of B12 vitamin, indispensable to the health human
being [27].

The basic ingredients for the attainment of the meat
products, as the hot dog sausage and mortadela, are the
fat and the protein, emulsified in a watery phase with
too much condiments; the gotten mass is inlaid in
natural wrap or artificial and according to the product
passes for a process of scalding in hot water, for

smoking and/or optional cure [3, 15, 24]. Sausages,
salames and other cold meats, are fats transformed into
meats [27]. Mortadela, also known as bologna sausage,
is a popular meat product and very consumed in some
European countries, with relatively high content of fat
and protein around 13,5% [14]. The sausage of chicken
and type hot dog have the same contains of cholesterol
and saturated fat that the calabresa sausage [12]. The
fat plays basic role on the color, flavor, texture and
baking properties of the meat derivatives, its reduction
in the formulation aiming at the energy reduction
without affecting the physicist-chemistries properties
and sensory attributes, results in the reduction of the
firmness, cohesiveness and occurs losses in the income
of the end item cooked [6, 13, 21]. In the search of
ingredients that substitute the fat adequately, in order to
reach the texture characteristics, as well as the capacity
of water retention in these meat products, are
distinguished mainly the alimentary staple fibres [13,
16] soy protein [18, 22, 26], meat of fish with
vegetable addition, spices [8], olive oil [7, 20] and
meat of goat [17].

The participation of the fat in the diet of the
Brazilians who live in the regions South, Southeastern
and Center-west if approaches and until it surpasses
30%, fellow creature what it occurs world-wide in the
more industrialized regions [29] and shows the decline
of traditional foods in the table of the Brazilian, as the
rice and the beans [11]. The update of the alimentary
pyramid with the inclusion of physical activity and of
the insaturated oil category; the increase in the portions
of fruits and vegetables; the reduction of the portion of
meats and the limitation in the sugar ingestion is one of
the actions to guide the world-wide population in
alimentary re-education [10]. In the Brazilian
metropolitans areas the domiciliary availability of the
meats in general increased in 50%, meat of chicken
100%, inlaid 300%, vegetal oils and fats 16%, biscuits
400%, ready meals 80%; fish had diminished 30% in
the diet, and the consumption of fruits and vegetables
remained constant in 3- 4%, below of the
recommended (7%) [11]

This growth in the consumption confirms that the
meat and its derivatives continue being foods of
sensorial value desired although to be source of
cholesterol and saturated fat, as suggested for the
WHO. In view of that the organizations of the health in
the whole world recommend to the reduction the
consumption of saturated fat and cholesterol and that



increased the ingestion of the fat in the feeding of the
Brazilians, the present work purpose to evaluate the
participation of the fat in the composition of the meat
products, as mortadela and sausage, produced in the
state of the Rio Grande Do Sul, and commercialized in
the Valley of the Taquari, Brazil.

1L MATERIALS AND METHODS
A. Samples:

Samples of mortadela and, hot dog sausages,
manufactured in the state of the Rio Grande do Sul, and
commercialized in the region of the Valley of the
Taquari, in the period of 2005 the 2009, were analysed.
Table 1 presents the description of the samples how
much to the marks and analyzed amounts, the identity
and in agreement quality the Brazilian legislation.

Table 1. Description of the samples used in the study.

Table 3 shows the behaviour of the results in average,
grouped in periods of one year each.
Table 3. Average of the results of the samples.

% Fat Average 2005 2006 2007 2008 2009
Mortadela 15,61 13,53 13,50 15,84 15,66
Hot dog Sausage 17,61 1887 17,69 15,51 16,84

It is observed that the average results
of fat for period for the sausage samples tend for bigger
values to the samples of mortadela, except in 2008,
being the differences of 2,0; 5,3; 4,2 and 1.2% since
2005 than 2009, respectively. Observing the difference
between the biggest and the lesser results for each
product, it is verified that throughout the periods it had
little variation in the samples of mortadela, since the
difference was of 2,3 for mortadela and 3,4 for
sausages.

Product Amount of Amount of Quality and
Samples marks Identity
Mortadela 305 10 Fat max. 30%
Hot dog Sausage 550 13 Fat max. 30%
B. Fat determination

The fat composition of both the products was
evaluated as follows the method of Soxlet [4], in
similar method that AOAC [2]. The extration carried
through in dry base, with n-hexane solvent on the
equipment Velp Scientifica SER 148. The glasses with
the extract were dried in aerated oven at 105 °C. The
results was expressed without estimating of uncertain
measurement and in humid base. The level of
cholesterol was not determined due toi unavailability of
resources.

I11. RESULTS AND DISCUSSION
A. Mortadela

Table 2 presents the average and the standard
deviation (s) of the results gotten for each analyzed
product. It is verified that both the products, on average
contains practically the half of the concentration of fat
allowed for the Brazilian legislation. Average and
standard deviation of the results gotten for the analyzed
products.

Table 2. Average and shunting line standard of the results
gotten for the analyzed products.

Total Fat Content: Average of Periods
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Figure 1.

Evaluating the results gotten in the analysis of fat of
the samples of mortadela, presented in Figure 1, it is
verified that it has a steady behavior in relation to the
average of the fat content.

Moreover, the results are presented very distant of
the maximum allowed for the Brazilian legislation.

Analyzing the gotten rude data in the fat analysis,
presented in Figure 2, it is verified that of the total of
327 analyzed samples 36% they present text of fat
between 12 and 15%. A study lead for [14], that it
analyzed Polish and Italian marks of mortadela how
much to the composition, verified that the fat content
on average was of 28,7% in the Italians and 18,6% in
the Poles. Already [5] in the evaluation of three
Brazilian marks of mortadela of chicken how much to
the fat content, it found a 15,37% average. In
comparison of that, the samples analysed in this work
have in average lesses values of fat content.
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B. Hot dog Sausage

The gotten results of the sausage samples indicate
the attendance of the parameters stipulated for the
Brazilian legislation, and it have 12,6% below of the
maximum permited in the same legislation. A study
carried through for [15] with sausage samples
commercialized in Warsaw (Poland) obtained the
average of the results of the fat content was 18.6% with
a standard deviation of 4,54, same behaviour can see in
the Figure 3, that the results remains between 15-20%
throughout the periods.
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Moreover, figure 4 shows that of the total of
analyzed samples 34% of them presents fat content
between 18,01 and 20% and 21% of analyzed sausages
contains of 17,01- 18% of fat; that is, more than the
half of the samples contains more than 17% of fat. A
research carried through in Australia [1] how much to
the participation of the fat in sausages, showed that of
the 97 analyzed samples, 38% presented of fat content
between 20 and 24,9% and 28% of the samples
contained fat between 15,0 and 19,9%.
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Comparing the results of the samples of sausage and
mortadela obtained in this study, it is verified that
theoretically the first one presents higher fat content.
However, as [23] the baking produces effect in the loss
of fat in meat products, being that in the products light'
s the loss of water is greater that of fat. This loss can
vary of 18 to 44% [9], depending on the type of
product, the loss of energy and fat more than depends
the formulation and process on production of this food,
that of the baking process.

IV. CONCLUSION

It can be concluded that the meat derivatives
analysed, in general, attending the specific legislation
in relation to the fat content. The results are lower than
those found in other countries, however should be
consumed in moderation because they are source of
cholesterol. The results are important for the
population that feeds are quick snacks, whether at work
or university, and sausage and mortadela are important
sources of protein, but the fat content is always a
concern. To analyse the cholesterol content, to
investigate the origin of the fats and of the proteins is a
suggestion for the continuity of the research, because
currently, great part of foods is added of the
hidrogenated vegetal fat and in agreement literature the
substitution of the fat for other ingredients affects the
nutricional value how much to the proteinic content
which had to the differences of digestibility of amino
acids in agreement its origin.

ACKNOWLEDGEMENT

The autors wish to thank UNIVATES, Claucia
Volken de Souza and Hans Froder.



REFERENCES

[1] ACT Health (1997). Quality of sausages. Statutory Testing.
Auvailable in: <http://www.health.act.gov.au/c/health>

[2] AOAC (2005). Official Methods of Analysis. Method 991.36.

[3] BRASIL (2000). Ministério da Agricultura, Pecuaria e
Abastecimento. Instru¢do Normativa n° 4. Aprova os Regulamentos
Técnicos de Identidade e Qualidade de Carne Mecanicamente
Separada, de Mortadela, de Lingiiica e de Salsicha. Publicada no
Diario Oficial da Unido de de 05/04/2000, Segao 1, p. 6.

[4] BRASIL (1999). Ministério da Agricultura, Pecuaria e
Abastecimento. Instru¢do Normativa n® 20. Oficializa os Métodos
Analiticos Fisico-Quimicos, para Controle de Produtos Cérneos e
seus Ingredientes - Sal e Salmoura. Publicada no Diario Oficial da
Unido de 27/07/1999, Segdo 1, p. 10.

[5] CAMPOS, V. (2008). Qualidade fisico-quimica de diferentes
marcas de mortadela de frango. III Jornada Nacional da
Agroindustria, 2008.

[6] COLMENERO, F. J. (1996). Technologies for developing low-
fat meat products. Trends in Food Science & Technology, 7 (2), 41-
48.

[7] DEL NOBILE, M.A., Conte, a., Incoronato, A.L., Panza, O.,
Sevi, A., Marino, R. (2009). New strategies for reducing the pork
back-fat content in typical Italian salami. Meat Science, (81), 263—
269.

[8] FOOD QUALITY (2004). Fish sausage formula spears meat
alternatives.

Available in:
http://www.foodqualitynews.com/news/ng.asp?id=5497 1 -fish-

sausage-formula

[91] GERBER, N., Scheeder, M.R.L., Wenk, C. (2009). The
influence of cooking and fat trimming on the actual nutrient intake
from meat. Meat Science, (81), 148-154.

[IOJHARVARD (2005). School of Public Health. The Nutrition
Source Food Pyramids: What Should You Really Eat? Available in:
<http://www.hsph.harvard.edu/nutritionsource/what-should-you-
eat/pyramid-full-story/index.html#dga2005>

[I1]1IBGE (2003). Instituto Brasileiro de Geografia e Estatistica.
Pesquisa de Orgamentos Familiares 2002-2003. Analise da
Disponibilidade Domiciliar de Alimentos e do Estado Nutricional no
Brasil.

[12]INMETRO (2001). Instituto Nacional de Metrologia. Salsichas e
lingiiica — Teor de Gordura e Colesterol em Alimentos. Available in:
<http://www.inmetro.gov.br/consumidor/produtos/teorgordura/>

[13]KEETON, J. T. (1994). Low-fat meat products-technological
problems with processing. Meat Science, 36 (1-2), 261-276.

[14]MAKALA, H., Olkiewicz, M., Moch, Piotr (2006).
Characteristics of sensory quality of bologna-type sausage from
Polish and Italian markets. Acta Science Polish Technologia
Alimentaria, 5 (2), 107-116.

[IS]MAKALA, Halina; Tyszkiewicz, Stanistaw; Wawrzyniewicz,
M. (2008). Characteristics of sensory quality and profile of popular
market semi-coarse ground sausages. Acta Agrophysica, 11 (1), 117-
130.

[16]Mendoza, E., Garcia, M. L., Casas, C., Selgas, M. D. (2001).
Inulin as fat substitute in low fat, dry fermented sausages. Meat
Science, 57 (4), 387-393.

[17]Nassu, R.T, Gongalves, L.A.G, e Beserra, F.J. (2002). Efeito do
teor de gordura nas caracteristicas quimicas e sensoriais de embutido
fermentado de carne de caprino. Pesquisa Agropecudria Brasileira.
Brasilia, 37 (8), 1169-1173.

[18]Nowacki, J.A. (1979). Retorted Meat and Vegetable Protein
Combinations. J. AM. Oil Chemists Soc., 56, 328-329.

[19]Nowak, B., Von Mueffling, T., Grotheer, J., Klein, G., &
Watkinson, B. M.(2007). Energy Content, Sensory Properties, and
Microbiological Shelf Life of German Bologna-Type Sausages
Produced with Citrate or Phosphate and with Inulin as Fat Replacer.
Journal of Food Science, 72, 629-638.

[20]Oksuz, A., et al. (2008). Production of a dry sausage from
African catfish (Clarias gariepinus, Burchell, 1982): microbial,
chemical and sensory evaluations. International Journal of Food and
Technology. 43, 166-172.

[21]Pietrasick, Z., Duda, Z. (2000). Effect of fat content and soy
protein/carrageean mix on the quality characteristics of comminuted,
scalded sausages. Meat Science, 56 (2), 181-188.

[22]Roberts, L. H., (1974). Utilization of High Levels of Soy Protein
in Comminuted Processed Meat Products. Journal AOCS, 51.

[23]Sheard, P. R., Nute, G. R., Chappell, A. G.(1998) . The effect of
cooking on the chemical composition of meat products with special
reference to fat loss. Meat Science, 49 (2), 175-191.

[24]Spaziani, M., Del Torre, M., Stecchini, M.L. (2009). Changes of
physicochemical, microbiological, and textural properties during
ripening of Italian low-acid sausages. Proteolysis, sensory and
volatile profiles. Meat Science, (81), 77-85.

[25]Tudge, Colin (2002). Food for the future. Traduzido por Vera de
Paula Assis. Sdo Paulo, Publifolha. Série mais Ciéncia.

[26]Unicamp (2005). Pesquisador produz mortadela e salsicha de
tilapia. Jornal da Unicamp, Edi¢do n°® 310.

[27]Usda (1995). Department of Health and Human Services.
Nutrition and Your Health: Dietary Guidelines for Americans.
Choose a diet low in fat, saturated fat, and cholesterol. Available in:
<http://www.nal.usda.gov/fnic/dga/dga95/cover.html>.

[28] Valsta, L.M, Tapanainen, H., Ménnisto, S. (2005). Meat fats in
nutrition. Meat Science. Vol. 70, Issue 3, 525-530.

[29]WHO (2003). Diet, nutrition and the prevention of chronic
diseases. WHO Technical Report Series 916. Available in:
<http://libdoc.who.int/trs/who_trs 916.pdf.>



