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Abstract. With the aim to obtain an ingredient rich in bioactive compounds to be used in meat products, a red
grape pomace (RGP) cv. Tempranillo, was subjected to the application of different hydrostatic high pressure
(HHP) treatments: i) 600 MPa/ls; ii) 600 MPa/300s and two others treatments of 2 cycles of HHP, iii) 2
cycles of 600MPa/ls and iv) 1 first cycle of 400 MPa/ls and second cycle 600 MPa/1s. The microbiological
populationand polyphenoloxidase activity (PPO) of treated RGP was studied immediately after the treatments
and at 270 days after the treatments at temperatures of 4 and 20 °C respect a control sample untreated. The
treatments significantly reduced the microbial population; the effect of HHP3 and HHP4 (two cycles) did not
differ from those of HHP1 and HHP2 (1 cycle). Phenolic compounds (anthocyanins, flavanols, flavonols,
phenolic acids and stilbenes) were extracted from GRP, identified and quantified by HPLC. The values of all
these phenolic families were maintained immediately after HHP with exception of a decrease of anthocyanins
in HHP3. However, the HHP treatments did not affect the polyphenoloxidase enzyme, since the phenolic
compounds were notably reduced during storage although phenolic compounds were better well-preserved at
refrigeration than at room temperature.

Resumen. Con el objetivo de obtener un ingrediente con propiedades antioxidantes para ser empleado en
productos carnicos, un orujo de uva tinta (RGP) cv. Tempranillo, se someti6 a diferentes tratamientos de alta
presion hidrostatica (HHP): 1) 600MPa/1s; ii) 600MPa/300s, iii) 2 ciclos de 600MPa/ls y iv) 1 primer ciclo de
400MPa/1s y segundo ciclo 600MPa/1. El efecto sobre la poblacién microbiana, la actividad polifenoloxidasa
(PPO) se investig6 tras los tratamientos y tras 270 dias a 20 °C y a 4 °C frente a una muestra control sin tratar
(C). Los tratamientos redujeron significativamente la poblacion microbiana; el efecto de HHP3 y HHP4 (dos
ciclos) no difiri6é de los del HHP1 y HHP2 (1 ciclo). Se procedi6 a la extraccion y posterior identificacion y
cuantificacion mediante HPLC de antocianinas, flavanoles, flavonoles, acidos fenolicos y estilbenos del RGP.
Tras la aplicacion de HHP se observo un descenso significativo de antocianos en HHP3 y una tendencia al alza
de los polifenoles totales en HHP3 y HHP4. Ninguno de los tratamientos logrd inactivacion de PPO, y los
valores de todas las familias fendlicas se redujeron de forma notable y significativa durante el almacenamiento.
Los descensos fueron significativamente menores en las muestras conservadas a 4 °C que a temperatura
ambiente (20 °C).
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1 Introduction

Currently, by-products from wine making industries have
a high economic and environmental impact, near of 25%
of them is mainly grape pomace [1]. The seeds and skins
remaining after the fermented must-wine pressing
operations constitute the red grape pomace (RGP), which
is rich in bioactive substances as polyphenols and soluble
fiber with antioxidant, antimicrobial and anti- carcinogenic
effects [2]. Moreover, the content and phenolic profile of
the RGP depends on different factors as variety, year,
viticulture techniques and the extraction kind of the
phenolic fraction [3,4].

Into grape pomace, skins are rich in anthocyanins, a
group of polyphenols well-known for their beneficial
properties [5]. Resveratrol, flavonoids, procyanidins, and
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phenolic acids from grape seeds give them antioxidant
and microbiological activity. The pomaces barks have a
great potential to eliminate free radicals, closely linked to
the structure of stilbenes, flavonols, and anthocyanins [6].
The use of grape pomace in food products could reduce
discoloration and lipid oxidation during life storage due to
their anthocyanins and other phenolic compounds.

These properties are currently leading to research into
the use of GRP as antioxidants in the preparation of other
foodstuffs. Specifically, at the Agrifood Technology
Institute of Extremadura (INTAEX) belonging to the
Centro de Investigaciones Cientificas y Tecnologicas de la
Junta de Extremadura (CICYTEX), our recent works are
being carried out to use them as substitutes for nitrites in
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and to the ensure the stability of phenolic compounds
during storage as well as to define the shelf-life of the
product processed under optimized treatment conditions.

The results have been financed by the project “Valorisation of
the by-products of the enological industry through alternative
technologies to conventional ones to improve the preservation of
meat products” (IB20073) financed from the Junta de
Extremadura and FEDER funds. Authors grants to research
group AGA 001-GR21186 from Junta de Extremadura.
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