Revestimentos ediveis ativos baseados nas proteinas do

soro do leite e peptidos antimicrobianos seus derivados
para a industria da alheira

Autores: Ricardo Ferraz'?, Paula Gomes?, Catia Teixeira'?, Cristina Prudéncio"3

'Ciéncias Quimicas e das Biomoléculas/CISA, Escola Superior de Saiide, Porto, Portugal, 2LAQV-REQUIMTE, Departamento de Quimica

e Bioquimica, Faculdade de Ciéncias, Universidade do Porto, Porto, Portugal, 3i3S-Instituto de Investigagdo e Inovagdo em Salide,
Universidade do Porto, Porto, Portugal

Referéncia do Financiamento: FCT/MCTES e FEDER através do “Operational Programme Competitiveness
and Internationalization - COMPETE 2020 (POCI-01-0145-FEDER-31798), PTDC/BAA-AGR/31798/2017



Resumo

Alheira é uma carne fumada da regido Norte de Portugal (Tras-os-Montes) que foi nomeada como uma das
7 maravilhas da gastronomia portuguesa, sendo um verdadeiro “cartdo de visita” de Tras-os-Montes e muito
apreciado em Portugal e internacionalmente.

Devido a importancia econémica que a Alheira representa para a regido de Tras-os-Montes, onde sdo
produzidas anualmente mais de 500 toneladas, hd um interesse crescente desta industria em estender a vida
atil da Alheira para evitar perdas econémicas e expandir o produto para novos mercados internacionais,
incluindo no exterior. Neste contexto, este projeto visa desenvolver um revestimento comestivel ativo baseado
emproteinas desoro deleite, um subproduto daindutstria do queijo, eincorporar peptidos derivados de proteinas
do leite que funcionardo como agentes antimicrobianos.

Aotodo, este projeto apresenta um elevado potencial com beneficios financeiros diretos no desenvolvimento
de um novo produto e na sua consequente valorizacdo e competitividade em novos mercados.

Abstract

Alheira is a smoked meat from the North of Portugal(“Tras-os-Montes”) that has been named as one of the
7 wonders of Portuguese gastronomy, being a true “business card” of Tras-os-Montes and very appreciated in
Portugal and internationally.

Due to the economic importance that Alheira represents for the region of Tras-os-Montes, where more
than 500 tons are produced annually, there is a growing interest in this industry in extending the shelt-life of
Alheira to avoid economic losses and expand the product to new international markets. In this context, this
project aims to develop an active edible coating based on whey proteins, a by-product of the cheese industry,
and to incorporate peptides derived from milk proteins that will act as antimicrobial agents.

Altogether, this project has a high potential with direct financial benefits in the development of a new
product and its consequent appreciation and competitiveness in new markets.

Introduction

Food is normally susceptible to physical, chemical and microbiological
deterioration throughout storage and distribution, (Cha & Chinnan, 2004)
leading to a constant search for new strategies to increase food’s shelf-life. (Cha
& Chinnan, 2004; Livney, 2015). Consequently, packaging became one of the
most relevant areas in food industry (FI), where a great investment from the
Science,Technology and Industrial sectors has been applied. (Cha & Chinnan,
2004; Livney, 2015). Furthermore, the current increase in consumer demand
for natural ‘organic’ foods has forced companies and researchers to explore
different ways to improve their market penetration by offering products with
improvements in freshness, quality and food safety. (Peelman et al., 2013)
One of the most fashionable trends consists of the development of innovative
biopolymers based on natural polysaccharides, proteins or lipids obtained from
by-products of the FI. (Valdes, Mellinas, Ramos, Garrigos, & Jimenez, 2014)
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Therefore, the use of such biopolymers in food packaging applications has
emergedasanalternativewithregardtotheirfilm-formingpropertiestoproduce
edible films and coatings (EFC) and as an environmentally friendly technology.(
Cha & Chinnan, 2004, Livney, 2015; Peelman et al., 2013; Umaraw & Verma, 2017;
Valdes et al., 2014) These biopolymers offer extra advantages such as barrier
properties to gases and/or moisture, biocompatibility, nontoxicity, and low cost.
(Silva-Weiss, Ihl, Sobral, Gomez-Guillen, & Bifani, 2013) Additionally, they can
act as carriers for antimicrobial additives to extend food’s shelf-life and safety
of packaged foods, by reducing and/or preventing growth of pathogenic and
spoilage microorganisms and, thus, leading to active edible films and coatings
(AEFC). (Cagri, Ustunol, & Ryser, 2004) Noteworthy, the introduction of natural
active additives to packaging materials provides advantages compared to the
direct addition to food, such as the lower amount of active substances required,
controlled release to food, and elimination of additional steps on processing.
(Ramos, Jimenez, Peltzer, & Garrigos, 2014) whey proteins (WP) have been
successfully employed as raw material for AEFC because they come from a
renewable source and are a by-product of the cheese-manufacturing industry.
Hence, they are widely available, relatively easy to handle and essentially
inexpensive. Noteworthy, WP have shown promising mechanical features, as
well as moisture and gas barrier properties comparable to those exhibited by
the best synthetic polymer-based films. (Khwaldia, Perez, Banon, Desobry, &
Hardy, 2004) Besides, WP-based films proved excellent biomaterials for use as
carriers of food additives, as antimicrobials, improving the functionality of the
packaging by bringing about novel features. (Ciesla, Salmieri, & Lacroix, 2006)

In current FI approaches to AEFC, additives are usually added as free
components tothe EFC mixture, suchasnatural preservatives (e.g. bacteriocins),
or synthetic antibiotics (e.g. enilconazole). (Cagri et al., 2004) Recent trends
point out antimicrobial peptides (AMP) as promising alternatives to current
food preservatives. (Espitia et al., 2012) AMP are well-known components of
the innate immune system that are rapidly gaining relevance, as opposed to
conventional antibiotics whose effectiveness is declining. (Theolier, Fliss, Jean,
& Hammami, 2014) This is explained by a group of special features, including
wide activity spectrum, high efficacy at low concentrations, and low propensity
for eliciting resistant microbial strains. (Costa, Carvalho, Montelaro, Gomes,
& Martins, 2011). Strictly, AMP are not as new as food preservatives since
bacteriocins, as pediocin, a 62-residue naturally occurring AMP, are of wide use
in the FI. (Cagri et al., 2004) However, smaller AMP have not been yet explored
as food preservatives, although they might represent cheaper alternatives to
bacteriocins in use. Moreover, small peptides are usually non-immunogenic, so
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they do not usually trigger allergic reactions as proteins or longer peptides may
do. (Costa et al., 2011) In this context, AMP that might be of particular interest
for the Flare the ones derived from bovine lactoferrin (bLf),(Theolier et al., 2014)
a protein that occurs naturally in cow’s milk, and whose use as nutraceutical
has been recently considered as safe by the European Food Safety Authority.
(Albano, Henriques, Correia, Hogg, & Teixeira, 2008).

The potential of bLf-derived AMP as key components in AEFC, through its
addition to the coating solution, has never been reported and seems to be worth
exploring. Alheira, ‘the King of Portuguese sausage’,is a typical smoked sausage
of the Northern region in Portugal (Tras-os-Montes) that was nominated as one
of the 7 wonders of Portuguese gastronomy, being a true ‘calling card’ of Tras-
os-Montes and greatly appreciated in Portugal and internationally. (Albano et
al., 2008) Alheira is produced from pork and poultry meat, and pork fat, wheat
bread and olive oil. Ingredients are mixed with salt, garlic and spices until
they form a paste,which is then stuffed into natural or artificial casings and
submitted to a smoking process for no longer than 8 days. (Albano et al., 2008)
Alheira shelf-life isabout 1 month if stored at 4 2Cin air or longer if the sausages
are packed under modified atmosphere (ca. 60 days) or vacuum (ca. 90 days).
Due to the economic importance that Alheira represents for Tras-os-Montes
region, where more than 500 tons are produced annually, there is an increasing
interest from this industry to extend Alheira shelf-life to avoid economic losses
and to expand the product into new international markets, including overseas.

The development of AEFC on meat food products have been subject of a
great number of scientific publications and patents during the last decade.
(Korhonen & Pihlanto, 2003) However, there is a wide diversity of meat products
with different characteristics making it difficult to standardize a single AEFC
application procedure. Thus, there is the need to develop the appropriate
AEFC for a specific meat product. Altogether, the above shows that increasing
Alheira shelf-life by developing an active edible coating produced from WP, a
by-product of the cheese-manufacturing industry, incorporating bLf-derived
AMP as antimicrobial agents, is a truly innovative approach that may become a
breakthrough for the FI.
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