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Abstract: White grape pomace (winery by-product) stabilized by blanching and high hydrostatic
pressure has recently been successful at delaying lipid oxidation in burgers. The aim of this study
was to investigate whether it can also delay lipid oxidation in dry-cured sausages, and to compare
its effect when added at 0.5 and 3% with those of synthetic additives (sodium nitrite and ascorbic
acid) and no additives (Control) in lipid and protein oxidation, the instrumental color, the sensory
characteristics, and the volatile compounds. The pomace (68.7 ± 7.4 mmol Trolox g−1) was as
effective as the additives at preventing lipid oxidation, resulting in values 3.2–3.8 times lower than
the Control sausages. However, the pomace was not effective at decreasing the microbial counts,
improving the instrumental and sensory color and the volatile compound profile, and decreasing
the off-odor and off-flavor developed in the Control sausages. The lack of a detrimental effect of the
pomace at 0.5% on the volatile compounds and the sensory characteristics and its benefits to delay
lipid oxidation suggest that it might be useful to improve the oxidative stability. Conversely, at 3%,
with a detrimental effect on some sensory characteristics and no benefits over the lower dosage, is
not advisable.

Keywords: grape pomace; wine by-product; dry-cured sausage; nitrite-free meat; antioxidant;
oxidation; high hydrostatic pressure; HHP

1. Introduction

Dry-cured sausages are well-appreciated meat products usually produced by mixing
ground meat with seasonings, stuffing, and ripening. It is a common industrial practice to
also include some synthetic additives, such as nitrites, to improve microbial stability and
safety, color, and flavor [1]. However, new trends in consumers’ preferences are leading
to an increased demand for additive-free meat products. In recent years, several attempts
have been made to substitute synthetic additives with natural products, such as parsley,
celery, chard, and red wine, although, at the moment, no alternatives for nitrites that fulfil
simultaneously all of nitrite’s functions (for example in color and flavor development, the
oxidative status, and the antimicrobial effect) have been found [2].

Among the natural products that could improve the quality of meat products, as
well as enrich them in healthy compounds, such as phenols [3], several by-products are
receiving increased attention in the food industry. Grape by-products, produced in large
quantities in the winery industry, have been extensively researched [4–6]. They have been
essayed in food systems as a source of dietary fiber, colorings, and antioxidants [4–7]. These
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difference caused by the pomace addition with respect to the Control samples was an
increase in the defective texture when added at 3%, without sensory differences when
added at 0.5%. The lack of a detrimental effect of the lower pomace dosage on the sensory
characteristics (and therefore on what consumers are expected to perceive) and its benefits
to prevent lipid oxidation suggest that it could be a feasible option to improve the sausage
quality by adding a grape by-product processed without chemicals. Conversely, the higher
pomace dosage, with a detrimental effect on some key sensory characteristics and a lack of
benefits, would not be advisable.

4. Conclusions

The antioxidant activity of the stabilized white grape pomace was sufficient to prevent
lipid oxidation, being as effective as the synthetic additives and a green alternative. This
could be relevant to increase the shelf-life of the sausages, which is especially advisable
when additional oxidative factors are involved, such as slicing before packaging, which is
increasingly demanded by consumers.

However, regardless of the dosage, the pomace was not an alternative to nitrites to de-
crease the microbial counts, to improve the instrumental and sensory color and the volatile
compound profile, and to decrease the off-odor and off-flavor. The lack of a detrimental
effect of the lower pomace dosage on the sensory characteristics (and therefore on what
consumers are expected to perceive) and its benefits to prevent lipid oxidation suggest that
it could be a feasible and green option to improve the sausage quality. Conversely, the
higher pomace dosage, with a detrimental effect on some key sensory characteristics and a
lack of benefits over the lower dosage, is not advisable. Further work would be advisable
to investigate whether this blanched and HHP-stabilized pomace might be effective to
increase food safety and/or partially replace nitrites.
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