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Abstract: White wine pomace, a by-product from winemaking, was stabilized after the application
of thermal blanching (with the aim of deactivating the polyphenoloxidase enzyme), milling, and
processing by hydrostatic high-pressure treatment (with the aim of reducing initial microbial loads
while preserving phenolic compounds content). The valorized pomace (VP) ingredient was added
at different proportions to pork burgers (0.5%, 1%, and 3% w/w) to improve their preservation, and
the effect was compared to those produced by sulfites and with a control (without sulfites or VP).
Burgers were vacuum-packed and refrigerated for 7 days. Microbiological, color, oxidation, and
sensory parameters were analyzed. Neither sulfites nor VP reduced the microbial development of
most microorganism groups evaluated (p > 0.05); however, both prevented coliform growth during
storage (p < 0.01). The use of sulfites prevented the discoloration of burgers during storage, while
VP had no effect (p < 0.001). On the contrary, VP limited lipid and protein oxidation development
during storage (p > 0.05), while sulfites had no effect. Therefore, the use of VP from white wine
production could have an antioxidant effect but a limited antimicrobial or color-protective effect for
the preservation of pork burgers.

Keywords: by-products; white wine pomace; storage stability; meat product; antioxidant; phenolic
compounds

1. Introduction

Microbial growth, lipid oxidation, and color are important factors that limit the shelf-
life of meat. Lipid oxidation reduces the nutritional value of meat and meat products since
it generates a series of chemical reactions that can alter physicochemical parameters and
sensory attributes (odor, color, and flavor), causing a decrease in consumer acceptance
[1]. To prevent these problems, the meat industry often adds food additives like sulfites.
The use of sulfites in meat products is common in the meat product industry (Council
Directive N° 95/2/EC of 20 February 1995), and they delay microbial spoilage and the dis-
coloration resulting from myoglobin oxidation [2]. However, the presence of these addi-
tives in burgers can lead to consumer rejection due to their relation to the development of
allergic and respiratory reactions and other health problems [3]. In addition, sulfites can
produce the loss of the nutritional value of foods associated with reduced bioavailability
of some vitamins, such as thiamine (B1), folic acid (B9), pyridoxine, and nicotinamide
[4,5]. The effect of this synthetic additive could be replaced by other natural additives, so
the meat industry is looking for new alternatives to produce healthier meat products, such
as the replacement of additives with natural plant extracts [6].

Winemaking is one of the most important agro-industrial activities in several coun-
tries of Europe, and as a result, the productive system generates large amounts of by-
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Appearance and odor are the primary sensory attributes of meat products that influ-
ence their perception and the choice of consumers [65]. In our study, the general appear-
ance was similar in all treatments in line with the lack of differences in instrumental color
parameters (CIE L*a* and b*) on day one in the fresh burgers. However, it should be noted
that the sensory test was performed on the cooked burgers, while instrumental color was
measured on the fresh burgers.

4. Conclusions

In this study, white wine pomace was valorized by the application of thermal blanch-
ing before processing by hydrostatic high pressure; as a result, an ingredient rich in fiber
and phenolic compound content was obtained. This valorization process does not need
solvents and allows for the integral use of the by-product (no residues are generated). No
previous studies have evaluated the effect of valorized pomace on meat products. The
valorized pomace could be added at low levels (maximum 3%) for the preparation of
burgers due to its strong taste. The ingredient developed prevented the progress of lipid
and protein oxidation during manufacturing and the refrigerated storage of burgers, but
it presented a limited antimicrobial effect (only for coliforms) and did not avoid meat dis-
coloration. Due to the low increase in oxidation in the vacuum-packaged burgers during
refrigeration, the antioxidant effect of valorized pomace was not notable; however, maybe
in dry-cured meat products, which need a long maturation time, its inclusion could be
effective. In contrast, metabisulfite prevented discoloration during storage and, at a mi-
crobiological level, only reduced the coliform count. Future studies should evaluate
whether the utilization of red grape pomace valorized by this method produces a similar
effect as the white one or if it avoids the decoloration of the burgers due to its anthocyanin
pigments. In that case, a mixture of red and white grape pomace could be suitable for the
preservation of fresh meat products like burgers.
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