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The determination of functional value of a particular food includes the discovery and characterization of their 
antioxidant properties, as its phenols contents, its ability to scavenge reactive oxygen species (ROS) or its 
biological activity to reverse oxidative stress markers, as triggered by vanadium (V) in eukaryotic models as S.

cerevisiae, which exhibit high homology between their enzyme antioxidant response and of the humans.  

So, the aim of this work was to determine how aqueous extract of apple pulp, collected at different times of the 
harvest period, affect the antioxidant response of S. cerevisiae BY4741 treated with vanadium pentoxide (2mM). 

Mesocarp fresh of Malus domestica Borkh. of Bravo de Esmolfe variety, randomly collected in orchards in the 
region of Celorico da Beira, in September 2012 at the beginning and end of the harvest season, were 
homogenized in water (2:1, w/v). In the supernatants obtained after differential centrifugation 18000 g, during 40 
min at 4 °C, of aqueous extract were determined the phenols content [1] and the antioxidant power, using the 
radical DPPH• [2]. S.cerevisiae BY4741, a EUROSCARF strain, were inoculated in liquid YEPD medium, in the 
absence or presence of 2.0 mM vanadium pentoxide or in the presence of 2.0 mM vanadium pentoxide and 5% of 
apple extract and grown during 72 h, at 28 ºC. Samples of each culture were harvested for cfu determination and 
cell lysates preparation by sonication in 10 mM phosphate buffer  pH 7.0, to obtain post-12000 g supernatant, 
used for of glutathione GSH, glutathione disulfide (GSSG) and ROS contents determination by fluorimetry and, 
glutathione reductase (GR), glutathione peroxidase (GPx) and cytosolic catalase (CAT T) enzyme activities by 
spectrophotometry [3, 4, 5, 6, 7].  

The results show that the Bravo Esmolfe extract at start time of harvest period was more rich in polyphenols and 
had higher antioxidant capacity measured by DPPH. Furthermore, it was observed a significant decrease in cell 
viability of  S. cerevisiae BY4741 exposed to vanadium pentoxide (2 mM) negatively correlated with a increase 
of ROS content inside the cells (p <0.05). However, the presence of aqueous apple extract in the culture medium 
significantly reversed the response to this metal. In addition, there was an increase in GSH/GSSG ratio in cells 
exposed to vanadium, but this marker increased 90x in cells grown in the presence of vanadium and apple 
extract. This stabilization of the redox status by glutathione seems strongly consolidated by the presence of the 
fruity extract. Cells grown in the presence of vanadium pentoxide, or in the presence of this and apple extract 
showed an increase in GR activity (p <0.05). This response suggests that the interference of V (V) in the 
regeneration of GSH was not affected by the extract. However, all cells exposed to vanadium exhibited a 
significant decrease in GPx activity which most likely contributed to keeping down the content of GSSG and 
expand the GSH/GSSG ratio. This response was increased in cells exposed to the presence of apple extract. The 
presence of V (V) in the culture medium also caused a decrease in CAT T activity, effect which was completely 
reversed by the presence of apple extract. Thus, the deficit in GPx and CAT T activities induced by the presence 
of vanadium in culture medium contributed to the increase of ROS and loss of cell viability described above. 
However, the presence of apple extract rich in polyphenols and with great antioxidant reversed the response 
profile of S. cerevisiae to vanadium pentoxide. 
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Active packaging methods and natural products for improving the quality and 
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In recent years milder preservative methods have gained relevance on products from fish and shellfish minimally 
processed. With consumers rising demand of more natural fish products, researchers and fish industry are forced 
to develop new solutions based on the use of natural preservatives. In this context, CONSERVAPESCA is a 
project which aims to develop a new range of products from fishing (mainly from tuna and cephalopods) adapted 
to the consumers new trend, through the use of different techniques of processing: active packaging, natural 
sanitizers and additives. 

The use of active packaging in food products has been extended in recent years. These usually have active 
functions beyond the inert passive containment and protection, offering the possibility to incorporate the 
antimicrobial compounds into the polymer to help extend its shelf life and improve safety. Based on this, the goal 
of this study was to evaluate the efficacy of a biodegradable active package made of PLA-polylactic acid. This 
package was developed by Technological Institute of Plastics - AIMPLAS (in the context of previous project 
PLA4FOOD) and functionalized including a natural garlic extract which has antioxidant, antibacterial and anti-
fungal properties, with the purpose of increasing the shelf life of burguers cuttlefish (a new innovative product of 
PROCOSUR S.L.).

Garlic extracts are known for having antimicrobial properties for food purposes, nevertheless the strong flavour 
prevents to use them in a broad range of products. For this reason, encapsulation techniques have been used; 
protecting the extract from processing conditions and minimize its sensory impact. The encapsulation technique 
was designed and developed by Israel Institute of Technology - TECHNION for the production of thermal stable 
zeolite microcapsules (heating at critical temperatures of 180ºC) which contain garlic extract. Finally, these 
microcapsules were incorporated in a polymer-matrix for production of active trays. 

In addition, fresh cuttlefish have been washed with different sanitizer solutions, containing garlic extract (100 
mg/l) and bitter orange extract (1.000 mg/l). Results show the increase in the shelf life of the treated pieces. 

Finally, the effectiveness of a blend containing onion extract was tested against pathogens in fish products. 
Cuttlefish burgers were inoculated with Vibrio parahaemolyticus up to a final concentration of 3 cfu/g and then 
added a blend with garlic extract at a dose of 50 mg/kg. Samples from each treatment were withdrawn in 
duplicate at selected times to determine viable counts of bacteria. Vibrio counts remained below 100 cfu/g from 
the beginning to the end of storage (7 days) at 4ºC compared to the control batches. 

As finding, these results support the viability of novel preservation methods including natural preservatives as 
garlic extract or active packaging methods to extend the shelf life and improve safety of cuttlefish products and 
its derivates. 
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