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Introduction

As consumers are becoming more aware of healthy nutrition, researches
related to reduction of toxic compounds resulting from oxidation in the meat
industry have gained attention [1,2]. In this case, the use of gelled emul-
sions, which is a novel approach, may be an important solution for eliminat-
ing oxidative stress and the health risks caused by animal fats used in the
formulation of meat products [3,4]. Some studies showed that using both
GE and antioxidants had a better protective effect against oxidation in meat
products [5,6]. Thus, in this study it was aimed to assess the effects of us-
ing gelled emulsion and tocopherol on the oxidative quality of heat-treated
fermented sausages.

Methods

Cold set emulsion gels were prepared according to Pintado et al. [7] with
some modifications. Beef and beef fat were minced, 20% of beef fat was
totally replaced with GE with/without a-tocopherol addition. Production of
heat-treated sausages were carried out according to Zungur-Bastioglu et al.
[8]. Peroxide, p-anisidine and TBARS values were determined throughout
storage [9,10,11]. Colour was measured with a portable colorimeter (Konica
Minolta, Japan).

Results

Peroxide, p-Anisidine and TBARS values of fermented sausages are given
in Table 1. GE added samples showed higher peroxide values than control
groups (p<0.05). Addition of tocopherol to samples formulated with 20% fat
did not affect peroxide values (p>0.05), while incorporation of it to GE in-
creased peroxide value except Oth month (p<0.05). Using gelled emulsion
(GE) caused an increment in p-Anisidine values (p<0.05). However, adding
tocopherol to the gelled emulsion decreased p-Anisidine values throughout
the storage (p<0.05), while direct addition of tocopherol did not have any
decreasing effect except first month of storage. The lowest initial TBARS
value was observed in CA1 samples (p<0.05), while other treatments were
not significantly different from each other. At first month of storage, addition
of tocopherol was unable to retard the oxidative changes and GE added
samples showed highest TBARS values of all storage time values. At the
end of the storage, the lowest TBARS values were found in CA1 samples
and tocopherol decreased TBARS values both in direct addition and in GE
formulation (p<0.05).

Colour changes of fermented sausages are presented in Figure 2. The high-
est initial L* value was seen in CA1 samples, while the lowest value was

obtained in GEA1 samples (p<0.05). On 3rd month, all samples exhibited
similar L* values. Since a* values are indicators of lipid oxidation, it was found
that direct addition of tocopherol showed its antioxidant activity, but addition
of tocopherol in gelled emulsion did not affect a* values positively. The high-
est initial b* value was found in GEA1 samples, at the end of the storage, b*
values of CA1 and GEAO samples increased (p<0.05).

Conclusion

In this study, it was shown that 100% replacement of beef fat with gelled
emulsion containing healthier oils showed less oxidative stability than con-
trol groups, however using healthier oils without modifying by using emulsifi-
cation methods may show higher TBARS values when it is incorporated into
meat product formulations, thus it is recommended that since different oils or
antioxidants may show different oxidative stability, researches related with
GE and utilization of antioxidant in GE should be studied in detail.
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Figure 1. Peroxide, p-Anisidine and TBARS values of fermented sausages

Figure 2. Colour parameters of fermented sausages
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