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Preface

The XII edition of CIBIA, Iberoamerican Congress of Food Engineering will take place, for the first time, in
Portugal next July 1 to 4, having as theme “Challenging Food Engineering as a Driver Towards Sustainable
Food Processing”. The host institution is the University of Algarve, Faro, in the Algarve region.

The importance of the Food Engineering field was enhanced by the number of Iberoamerican researchers
who participated in this XII'" edition of CIBIA. We received 530 abstracts submitted by researchers from the
Iberian Peninsula (Portugal and Spain), and from all the South and Central American Continent: Brazil, Chile,
Peru, Mexico, Colombia and Ecuador, among others. About 350 participants will be present with around 100
accepted abstracts for oral presentations and more than 300 poster presentations. These numbers reveal that
Food Engineering is very alive and strong in the Iberoamerican world as many young researchers are pursuing
their graduate studies in various disciplines of this field and senior researchers keep facing and studying new
challenges such as the main Congress Theme “Challenging Food Engineering as a Driver towards Sustainable
Food Processing”. Nowadays lies on humanity a big question: Will we have enough food for the world
population in 20507 In order to address this problem, the issue of food sustainability has been worrying
recently most research fields in Food Engineering and it was mandatory for this Congress to focus on this
theme! The main topics under discussion are:

- Study of new processes of sustainable food conservation, involving less power and less heat, less affecting
the physico-chemical, sensory and nutritional properties of food. As examples of these new processes, high
pressure, processing by pulsed electrical fields or even active packaging can be mentioned.

- Sustainable Development of novel foods especially based on the valorization of food industry wastes
towards "zero food waste".

- Development of new biodegradable packaging to replace the enormous amounts of plastic that is
threatening the environment.

- Study of the behavior and change of properties in foods during digestion

- Sustainable management of food chain-food safety Engineering.

- Study the consumer behavior when choosing food at individual, family, or community level.

The international and multidisciplinary dialogue is one of the hallmarks of this meeting.

Of the 10 guest speakers, 4 are Portuguese, Isabel Ferreira (Instituto Politécnico de Braganca), Dr. Ondina
Afonso (Sonae), Antonio Vicente (Universidade do Minho) and Jorge Saraiva (Universidade de Aveiro). From
Spain were invited, José Maria Lagaron (Universidad Politécnica de Valencia) and Antonio Valero Dias (
Universidad de Cordoba) and from the other side of the ocean Prof. José Aguilera (Pontificia Universidad
Catdlica do Chile), Prof. Gustavo Barbosa-Canovas (University of Washington State, USA) and Paul Singh
(University of California, Davis, USA). Over the 4 days of the event, there will be opportunity for participants
to interact, communicate and establish partnerships.

A workshop will also be held on the importance of professional associations in the course of Food Engineering
in the lIbero-American world with the participation of the Coordinator of the Food Engineering Specialists of
Ordem dos Engenheiros and the participation of the Brazilian CONFEA. The aim is to discuss strategies to
disseminate and increase young people's interest in this area of engineering and contribute to the valorization
of the Food Engineer in society.

Another outcome of the past CIBIA Congresses is the creation of the Iberoamerican Association of Food
Engineering (SIBIA), which will have a registered office in Mexico. Conceived as a permanent group which
main objective is to promote research and knowledge dissemination on Food Engineering in Latin America
and in the Iberian Peninsula and its projection to the whole world. The main activities of SIBIA were defined



as the organization of live and multimedia events as well as to disseminate knowledge about our field. The
main management of SIBIA is to assist in holding the Iberoamerican Congress of Food Engineering (CIBIA),
participating in the selection of the place where it will take place and on the choice of the group that is going
to organize it and support the activities of the different organizing committees of these congresses. Currently,
there are already provisions governing the functioning of SIBIA, to be reviewed by the Executive Board or the
Board of Directors of the new organization. During CIBIA XIl held in Faro, Portugal, an Opened Assembly of

this Association will be held.
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Hydroponic-cultivated lettuce marketed with root: postharvest quality evaluation and Portuguese consumer perception
INES MOURA, SUSANA M. P. CARVALHO, LUIS M. CUNHA AND SUSANA C. FONSECA

Last minute included communications

Transferencia de masa en la osmodeshidratacion con soluciones de tres dulcorantes del pseudofruto del marafion
(Anacardum occidentale)
EVERALDO JOAQUIN MONTES MONTES, FABIAN ALBERTO ORTEGA QUINTANA, OMAR ANDRES PEREZ SIERRA, NACIRA DEL SOCORRO
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#IP 1

Tailoring structures at nanoscale: from food-grade ingredients to food packaging applications

ANTONIO A. VICENTE ?*

a CEB - Centre of Biological Engineering, University of Minho, Braga, Portugal

*Corresponding author
avicente@dep.uminho.pt

Nowadays, nanotechnology has applications in virtually all areas of scientific and technological research and
it is developing at a very fast pace. Its impact and advances are very significant, thus leading to a justified
growing attention from both academy and industry.

In particular, food engineers, scientists and technologists are also dedicating their attention to
nanotechnology, while searching for solutions in the various areas of their activity: from new ingredients to
new processes and new packaging materials.

Particularly, the applications aimed at improving food functionality (e.g. nanoencapsulation of functional
ingredients) and food packaging (e.g. nanolayered coatings or nanoencapsulated active compounds for active
packaging applications) are seen as very promising. However, there are two main issues which are a concern
for the application of these solutions: 1) ingredients must be food-grade and 2) safety of the consumers must
be guaranteed.

In this lecture these issues will be addressed: starting from the use of food-grade materials in the production
of nanotechnology-based structures and ending with a view on the actual food safety concerns regarding the
use of nanomaterials in or in contact with foods.
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#IP 2

Novel high barrier and active circular bioeconomy electrospun biopapers of application interest
in food packaging

JOSE M. LAGARON 2"

a Novel Materials and Nanotechnology for Food Applications, IATA-CSIC, Paterna (Valencia), Spain

*Corresponding author
lagaron@iata.csic.es

The main goal of this review presentation was to develop optimized water barrier, antioxidant, antimicrobial
and oxygen scavenging mono and multilayered electrospun biopaper coatings made of poly(3-
hydroxybutyrate-co-3-hydroxyvalerate) (PHBV) derived from municipal and industrial waste and containing
different extracts and nanomaterials. The resultant electrospun mats were coated over conventional cellulose
fiber based paper over which morphology, thermal properties, mechanical, antioxidant, antimicrobial, water
vapour barrier, and oxygen absorption properties of the nanocomposites and multilayers were investigated
for their application interest in fully biodegradable food packaging.
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#12

Desintegracion de peliculas a base de biopolimeros en condiciones de compostaje

BONILLA, JEANNINE® AND SOBRAL, P. J. A.?

a Faculdade de Zootecnia e Engenheira de Alimentos Universidade de Sdo Paulo, Pirassununga, Sdo Paulo, Brasil

*Corresponding author
ieanninebonilla@usp.br

Gelatina (GEL), quitosano (CH) y caseinato de sodio (SCas) son biopolimeros reconocidos como materia prima
para la produccidn de peliculas para el envasado de alimentos. Bonilla & Sobral (2016, 2017) desarrollaron
peliculas activas a base de estos tres biopolimeros, incorporando extracto de Boldo do Chile (B), como fuente
de principios activos, con potencial aplicacién para mantener la calidad y vida atil de diferentes productos
(Bonilla et al 2018; Bonilla & Sobral, 2018). Sin embargo, la biodegradabilidad de esas peliculas no fue
estudiada hasta el momento. Asi, el objetivo del presente trabajo fue estudiar la desintegracion de estos
filmes, pasivos y/o activos, en condiciones de compostaje. Dispersiones de GEL (4%), CH (1%) y SCas (4%)
fueron preparados por separado (GEL100, CH100, SCas100) y posteriormente mezcladas (GEL50:CH50,
GEL50:SCas50), incorporando B (0.5%) para producir peliculas por el método de casting. La desintegracion de
los filmes se determind siguiendo la Norma ISO 20200, considerando condiciones aerobias de compostaje
(58°C-50%HR). Las peliculas (espesor 0.080mm) se cortaron de forma circular (1.5cm de didmetro) y fueron
colocadas en mallas de forma individual (3 peliculas/formulacién/dia de andlisis). Posteriormente fueron
enterrados (7cm de profundidad) en recipientes (10x10cm?) conteniendo el compost previamente preparado.
Los andlisis de desintegracidn fueron realizados diariamente, entre 0 y 5 dias. Pérdida de peso (%), espectros
FTIR (Spectrum One FTIR-Perkin Elmer), y el aspecto visual del drea de desintegracion (usando una camara
digital Canon EOSReflex) fueron estudiados. Todos los analisis se realizaron por triplicado. Nuestros resultados
no mostraron una tendencia lineal en la pérdida de peso de las peliculas en funcién del tempo, posiblemente
debido a una difusién del agua (incorporada para mantener la condicion de 50%HR) en cada matriz de los
biopolimeros estudiados, ya conocidos como altamente hidrofilicos. El analisis de FTIR fue realizado al diaOy
1, excepto para SCas100 y SCas100+B, que presentaron una desintegracion total al dia 1. Los espectros de las
peliculas, con o sin extracto de B, mostraron cambios (aparicidn, desaparicién, intensidad), en las bandas
tipicas de las peliculas puras y/o mezcladas, indicando una degradacion progresiva de las mismas. Finalmente,
el andlisis del aspecto visual mostrd que las peliculas CH100 y GEL50:CH50 necesitaron un mayor tiempo para
desintegracion (5 dias), en relacion a las otras peliculas (1-3 dias). La incorporacidn de B, redujo el tiempo de
desintegracion de las peliculas puras (CH100) o mezcladas (GEL50:CH50), a 3 y 4 dias respectivamente.

Keywords: Peliculas, Biopolimeros, Boldo do Chile, Desintegracién, Compostaje
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#114

Development of biodegradable thermoactive packaging using phase change material particles
onto cellulosic materials

BIANCA CRISTINA NOGUEIRA FERNANDES?, MARCELO DE MELLO AQUILINO® AND ANA SILVIA PRATA?

a Department of Food Engineering, School of Food Engineering, State University of Campinas - UNICAMP, 13083-862, Campinas,
Brazil
b Institute for Technological Research — IPT, S3o0 Paulo, Brazil

*Corresponding author
asprata@unicamp.br

Food packaging no longer has a passive role in the protection and commercialization of the food product.
Active packaging offers numerous innovative solutions to maintain or improve the quality and safety of food
products. Many examples are commercially available regarding absorption of undesirable substances or
release of desirable ones, but concerning the temperature maintenance of food products, thermoactive
packaging is still in the development stage. Phase Change Materials (PCMs) can be used aiming the control of
the product temperature because they have the ability to release or absorb large amounts of thermal energy
during their phase transition, preventing the product from reaching temperature conditions that could lead
to loss of nutritional or microbiological quality. Many works in the literature reporting on the efficacy of PCMs,
did not reach the application tests. In this way, the goal of this work was to develop a thermoactive packaging
based on sustainable material aiming oven-food products and hot beverages market. We have tested the
application of coated carnauba wax particles onto cellulosic packaging materials to measure the maintenance
of high temperatures in food products. Biodegradable cellulosic material was uniformly coated with two mass
fractions of carnauba wax particles (10 and 20 wt.%) and the temperature profile was recorded during heating
and cooling cycles simulating two conditions: the loss of heat from a pre-heated cup to the air (empty cup)
represents the “thermal capacity” of the material, and the heat transfer from the hot oil to the cup represent
the heat maintenance of a food product. The PCM particles were firstly characterized using thermogravimetric
(TGA) and Differential Scanning Calorimetry (DSC) analyses and the thermal conductivity of the package
materials were measured. The particles were stable up to 230 °C which allows the use of this particle in more
drastic processes for obtaining packages. Microscopy taken after experiments confirmed that the particles
were kept intact, resisting to the temperature variation. During heating, PCM-packaging started to absorb
energy at 60 °C, taking more time than the control to reach the maximum temperature. The PCM-cellulosic
material demonstrated a remarkable difference in the cooling process in relation to the original cellulose,
keeping longer the temperature of the product. The results show that this effect starts when reaching the
PCM melting temperature. ie, 80 °C. As expected, the packaging with larger amounts of particles had better
temperature maintenance. The heat transfer was governed by the packaging material regardless of the
product.

Keywords: Encapsulation, Food packaging, Sustainable packages, Heat management materials, Carnauba wax
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#187

Fabricacidn de nano y microparticulas de B-quitina a partir de la pluma del calamar gigante
(Dosidicus gigas) y evaluacion de su efecto en las propiedades mecanicas y barrera al vapor de
agua de peliculas PVOH/quitosano

CRISTIAN TAPIA*", LUIS LLANQUILEO? AND LILIAN ABUGOCH?

a Departamento Ciencia de los Alimentos y Tecnologia Quimica, Facultad de Ciencias Quimicas y Farmacéuticas, Universidad de Chile

*Corresponding author

ctapia@uchile.cl

Debido a la necesidad de aumentar la vida util y mantener la calidad de diversos frutos, han surgido los
envases activos elaborados de polimeros sintéticos y biopolimeros, que buscan obtener envases econémicos,
amigables con el medio ambiente, con buenas propiedades fisicoquimicas y propiedades barreras al oxigeno
y humedad. La mezcla de polivinil alcohol — quitosano (PVOH-Qo) muestra una buena compatibilidad,
biodegradabilidad, con buenas propiedades fisico-mecanicas pero una deficiente barrera a la humedad. Es asi
gue en este trabajo se planted el fabricar microparticulas de B-quitina, provenientes de la pluma del calamar,
y evaluar su efecto de barrera al vapor de agua en peliculas de PVOH-Qo. Las peliculas de PVOH-Qo fueron
mezcladas en diferentes relaciones (90:10; 80:20 y 70:30) y se les incorpord microparticulas de B-quitina (128
y 530 um). El espesor de las peliculas control aumenté a medida que se incorpora Qo variando entre 0,030 *
0,006 mmy 0,042 mm % 0,003, siendo controlado por el tamafio de particulas que se incorpora a las mezclas.
El valor de ETR para la pelicula PYOH80:Q020 muestra una tendencia hacer mayor a las demas mezclas, con
unvalor de 17,8 £ 0,5 MPa probablemente a una formacidn mayor de puentes de hidrogeno y de enlaces OH-
NH; entre los polimeros en dicha proporcion. El A% aumenta en la proporciéon 70:30 al incorporar MpQ128
pasando de 54,6 +2,9% a 115,3 + 10,1%. La incorporacién de Qo al PVOH provoca que el comportamiento de
la pérdida del vapor de agua pase de un sistema bifasico a trifasico, mientras al agregar MpQ128 pasa de
trifdsico a monofasica su cinética). El valor de PVA para la pelicula 70:30 MpQ128 5% muestran una
disminucién significativa (p<0,05) con un valor de 0,086 *+ 0,002 g*mm/(KPa*h*m? en comparacion a su
muestra control.

Keywords: Microparticulas de B-quitina peliculas quitosano/polivinil alcohol propiedades mecanicas-propiedades de
barrera
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Sustainable smart packaging: potential ph change indicator for food packaging

VEDOVE T. M. A.R. D.*", MANIGLIA B. C.**"AND TADINI C. C.*®

a University of Sdo Paulo-Escola Politécnica, Main Campus, 05508-010 S3o Paulo, Brazil
b University of Sdo Paulo, FORC/NAPAN — Food Research Center, Brazil

*Corresponding author
biancamaniglia@usp.br

Current smart packaging studies involve synthetic polymers and color indicators as synthetic chemical dyes of
limited use in the food industry. However, in pursuit of sustainable development, companies and researchers
have been constantly encouraged to develop packings from renewable resources. The objective of this work
was to develop sustainable smart packaging based on starch and a natural indicator of pH change,
anthocyanin, by extrusion. The pH indicator action was evaluated with this material capping Falcon tubes with
beef or or chicken meat at room temperature (22 °C) and under refrigeration (6 °C) during three days. The pH
indicator activity was evaluated by means of color change analysis of the film correlated with the pH of the
meat. Anthocyanin was incorporated into the optimum formulation biodegradable film determined in earlier
works by the same authors. The formulation used in this work was composed of starch: glycerol: stearic acid
(70:28:2) g/100 g, varying three concentrations of anthocyanin (ATH) as indicator of pH change (0.005, 0.010
and 0.020) g/100 g solution. The films were processed in a twin-screw extruder (screw diameter of 16 mm,
and L/D ratio of 40) (Process11, ThermoElectron, Germany) and then pelletized (Varicut, ThermoElectron,
Germany). The extruder zone shows eight temperature zones finishing in a die with diameter of 3 mm. The
thermoplastic starch films were characterized by mechanical, functional (moisture, water solubility and
wettability), optical (color difference, luminosity and opacity), crystallinity, and morphological characteristics.
The incorporation of ATH generated films thicker, less resistant at break, flexible, and rigidity, and more
colored. The incorporation of ATH did not affect the crystallinity profile, however the microstructure of this
films showed less homogeneity. Thermoplastic starch films incorporated with 0.005 g/100 g of anthocyanin
stored in a refrigerator at 6 °C showed the better ecologically interesting alternative to indicate pH variations.
When this material was exposed to pH near neutrality, there was a gradual change from purple to blue / gray
as much as to beef or fish meat. The results obtained were promising, since the films evaluated showed good
pH indicators, as they changed color to the naked eye in response to pH variation, and this change was more
pronounced in films with lower anthocyanin

Keywords: Cassava starch, Extrusion, Smart packing, Anthocianin, pH
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#259

Development and characterization of biopolymeric film comprised mostly of galactomannans
recovery from spent coffee grounds

COELHO G. 0.2, OLIVEIRA L. S.?, BATISTA M. J. P. A.? AND FRANCAA. S."°

a Department of Food Science, Federal University of Minas Gerais
b Department of Mechanical Engineering, Federal University of Minas Gerais

*Corresponding author
gisellaoc93 @gmail.com

Coffee is one of the most popular beverages in the world with strong cultural and social impacts. In 2017/2018,
the coffee world production was approximately 159,7 million bags of 60 Kg, and consequently, are produced
more than 2 billion tons of by-products, such as husk, mucilage, parchment, coffee silverskin and spent coffee
grounds (SCG). The main waste produced in the processing of coffee is SCG, with an average of 650 kg of SCG
residues being generated per ton of green coffee beans. Due to the significant amount of waste produced,
numerous studies have been carried out to find alternatives for its proper disposal as inadequate procedures
lead to negative environmental issues and other specific problems, such as its use for the adulteration of
roasted and ground coffee. SCG is rich in organic compounds such as fatty acids, caffeine, amino acids,
polyphenols and especially polysaccharides, which enable potential applications. Galactomannans are the
most abundant polysaccharides in SCG, presenting a low degree of branching and a high degree of
polymerization, which enables excellent emulsifying and stabilizing properties. In view of the aforementioned,
SCG is a potential alternative source for the production of biopolymers, which have received attention in
recent years, especially due to the large environmental impacts caused by synthetic packaging. Thus, the
objective of this work was to develop a biopolymeric film comprised mostly of galactomannans recovered
from spent coffee grounds by alkaline and enzymatic treatment. Initially, the effects of three pretreatments
were analyzed to remove lignin from SCG, one with alkaline peroxide solution, the other with alkaline solution
and the lastly with alkaline potassium permanganate solution assisted by ultrasound. All pretreatments
resulted in considerable removal of lignin, with the remaining lignin content in the range of 6-11%. The
delignified materials were submitted to enzymatic treatment using commercial cellulase enzymes produced
by Trichoderma reesei ATCC 26921. In order to optimize the hydrolytic process, different concentrations of
SCG, cellulase and incubation times were evaluated, as well as the combination of extraction methods assisted
by techniques such as ultrasound, autoclave, and microwave. Characterization of the delignified material was
performed before and after the enzymatic treatment. Furthermore, the galactomannan-rich delignified
material was used to produce biofilms, as the material before enzymatic treatment. The biofilms produced
with the delignified cellulose-laden material and with the material consisting of galactomannans presented
small differences in physical appearance, texture, and resistance. In conclusion, the material predominantly
of galactomannans can be used as raw materials in the production of biomaterial with different properties of
the film produced with the spent coffee ground without removal of cellulose.

Keywords: Spent coffee ground, Galactomannan, Biomaterial, Enzymatic treatment
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#95

Carboxymethyl xylan functional films containing licorice essential oil: characterization and
evaluation of antioxidant and antibacterial properties

ANGELO Luis®", LUisA PEREIRA®, FERNANDA DOMINGUES? AND ANA RAMOS®

a Centro de Investigagdo em Ciéncias da Saude (CICS-UBI), Universidade da Beira Interior, Av. Infante D. Henrique, 6200-506
Covilha, Portugal
b Centro de Matematica e Aplicacdes (CMA-UBI), Universidade da Beira Interior, Rua Marqués d’Avila e Bolama, 6201-001 Covilh3,
Portugal
¢ Materiais Fibrosos e Tecnologias Ambientais (FibEnTech), Universidade da Beira Interior, Rua Marqués d’Avila e Bolama, 6201-
001 Covilh3, Portugal

*Corresponding author

angelo.luis@ubi.pt

Objective: To develop antioxidant and antibacterial edible films based on carboxymethyl xylan incorporating
licorice (Glycyrrhiza glabra L.) essential oil.

Methods: The films were prepared by the casting method and characterized by FTIR. The grammage,
thickness, contact angle, mechanical and optical properties of the films were measured, together with the
evaluation of their antioxidant, antibacterial and anti-biofilm properties against common foodborne
pathogens (namely Listeria monocytogenes and Enterococcus faecalis).

Results: The FTIR spectra of the films clearly show the successful incorporation of the essential oil, being
isopropyl palmitate its major compound. It was possible to verify that the films with essential oil had a
significantly higher (P-value<0.05) contact angle (median: 66.942; range: 53.38-80.96) using distilled water,
indicating that they are more hydrophobic than the control ones (median: 39.339; range: 32.98-47.32). The
antioxidant properties of the films assessed by the ability to scavenging free radicals and to inhibit the lipid
peroxidation were maintained even after a storage period at room temperature (20 days, 252C). In addition,
the ability of these films to inhibit the growth of Enterococcus faecalis (median: 12.64 mm; range: 11.88-12.93)
and Listeria monocytogenes (median: 12.25 mm; range: 11.82-13.20) has been demonstrated. The SEM
images also suggest the anti-biofilm potential of the films incorporated with licorice essential oil against those
foodborne pathogens.

Conclusion: The biodegradable films developed in this work can be used in active food packaging, improving
the shelf life of food.

Keywords: Carboxymethyl xylan, Licorice essential oil, Functional films, Antioxidant activity, Antimicrobial properties
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Embalagem bioativa incorporada com dleo essencial de cardamomo (Elettaria cardamomun (l.)
Maton) no controle de Staphylococcus aureus

KAMILA FURTADO DA CUNHA?, CAMILA WASHBURGER AMES?, PATRICIA RADATZ THIEL?, WLADIMIR PADILHA DA SILVA? AND
ANGELA MARIA FIORENTINI”

a Universidade Federal de Pelotas, Faculdade de Agronomia Eliseu Maciel, Departamento de Ciéncia e Tecnologia Agroindustrial

*Corresponding author
angefiore@gmail.com

Fatores externos e alguns micro-organismos podem causar alteracdes indesejdveis nos alimentos, assim
como, a presenca de patdgenos como Staphylococcus aureus, podem representar riscos a saude do
consumidor, uma vez que é considerado como o principal agente causador de intoxicacGes alimentares, no
Brasil. Como alternativa de controle, alguns pesquisadores propdem a elaboracdo de embalagens
biodegradaveis, utilizando substancias bioativas como extratos vegetais. Dentre os extratos naturais,
destacam-se os Oleos essenciais (OE), misturas complexas de compostos volateis com atividade
antibacteriana. Os compostos bioativos presentes nos OE, sdo altamente instaveis quando submetidos a
condi¢cbes ambientais adversas (presenca de oxigénio e luz), assim para conferir maior estabilidade aos
componentes dos OE, o processo de encapsulacdo vem sendo bastante aplicado. O objetivo do estudo foi
avaliar in vitro a acao antibacteriana de filmes biodegradaveis incorporados com éleo essencial de cardamomo
(Elettaria cardamomun (L.) Maton) contra S. aureus. Foram preparados filmes bioativos com duas
concentragdes de OE através da técnica de casting utilizando acetato de celulose e acetona (3% m/v), sendo
incorporadas concentracdes de OE de 6,25% e 12,5%, e também um filme como controle negativo (sem adicdo
de OE) e um controle positivo (cultura bacteriana). Os mesmos foram avaliados contra S. aureus ATCC 25923
através da cinética em caldo, sendo avaliados nos tempos 0, 4, 8, 12, 24, 48 e 72 horas. Os resultados obtidos
possibilitaram observar diferengas significativas na inibicdo da multiplicacdo de S. aureus in vitro, quando
comparados os filmes com OE ao controle, porém ndo foi observada diferenga entre as concentragdes
avaliadas. Foi verificado que as principais reducdes da multiplicacdo bacteriana ocorreram apds 12h de
exposicdo aos filmes com OE, onde a concentragdo de células vidveis foi de 6,8 log UFC/mL, enquanto que nos
controles foi de 9,2 log UFC/mL, demonstrando a necessidade de exposicdo de pelo menos 12h para que o
mesmo possa liberar o OE, e assim inibir a multiplicacdo de S. aureus. Acredita-se que, a acdo inibitéria do
filme combinada a refrigeragao possua uma agao sinérgica, potencializando a agdo inibitéria contra a bactéria
em estudo. Portanto, a utilizacao de filmes biodegradaveis incorporados com dleo essencial de cardamomo,
demonstra-se como uma alternativa viavel para aplicagdo, no controle de S. aureus, em alimentos.
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In order to reduce the environmental impacts brought by the incorrect disposal of synthetic plastics, the
production of biodegradable packaging, such as biopolymers-based films, incorporated with natural
antimicrobials has been studied. Thus, the aim of this project was the production of gelatin-based films,
loaded with nisin and the evaluation of its physicochemical and antimicrobial properties. To produce the films,
gelatin was hydrated for 30 min at room temperature and solubilized in a thermostatic bath (60 2C/15 min).
Glycerol was used as plasticizer at a concentration of 30 g/100g of dry weight of gelatin, and the nisin, a
bacteriocin, was added at different concentrations (28, 56, 84 and 112 mg/g of gelatin). The film-forming
solution was poured in a plate and dried in a forced-air circulation oven at 30 2C/24 h. In order to characterize
moisture content and solubility, optical and mechanical properties, water vapor permeability, and the water
contact angle, the samples were conditioned into desiccators containing saturated solutions of NaBr (RH =
58%) at 25 °C for at least seven days. Antimicrobial analysis was performed by the disk diffusion test against
S. Aureus and L. Monocytogenes. Regardless the concentration, the addition of nisin was not able to modify
the gelatin hygroscopicity, and consequently, no significant difference was observed on the moisture content
of the films (~14%). On the other hand, the addition of nisin increased the films solubility ranging from 32%
(control) to 46% (with the maximum concentration of nisin). Concerning the color properties, L* values were
around 90 and did not change with the addition of nisin, indicating a light-colored film. However, a slightly
increase on the parameters a* and b* can be observed with the nisin concentration. Nisin was also able to
increase the elongation at break of the films, suggesting a plasticizing effect on the biopolymer matrix.
Regarding the water vapor permeability, no significant changes occurred with the addition of this bacteriocin,
remaining around 0.3 g.mm/m?.h.kPa. Besides, the water contact angle increased with the addition of nisin.
Antimicrobial analysis showed halos ranging from 12-15 mm diameter. As conclusion, Nisin is an effective
natural antimicrobial that could be used to improve the films functionality with no damages to the excellent
film forming properties of the gelatin.

Keywords: Nisin, Biodegradable packaging, Natural antimicrobials, Mechanical properties, Bacteriocin
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Due to high perishability, poultry products are kept in refrigerated storage within protective packaging and
modified atmosphere. Lipid oxidation, while it is not often regarded as a limiting factor in the shelf life of these
products, becomes a focal point of when other deteriorative effects are suppressed. Poultry, which is richer
in polyunsaturated fatty acids, is even more susceptible to lipid oxidation spoilage, and small gains in shelf-
life can be highly profitable. Active packaging can be defined as a material that performs a role other than
serving as a simple inert barrier to the outside environment, often with the inclusion of antimicrobial and
antioxidant agents directly into packaging. It is a recent technological development that has the potential of
extending the shelf-life of poultry products. While the incorporation of antioxidant and antimicrobial agents
in packaging films has demonstrated reliable increases in product stability, the synthetic source of these
agents and/or their extraction procedures often make them undesirable from an environmental and
economical perspective.

Marine macroalgae are an abundant and underdeveloped source of bioactive material, readily available along
the shores of the portuguese coast. Thus, the incorporation of marine bioactives in food packaging as a means
of extending shelf life presents itself as a novel and effective method of remedying current difficulties in the
food industry, while fitting within modern circular economy systems and adding value to marine resources.
Project I.LFILM attempts to fulfil this vision through the development of thermoplastic food coatings enriched
with marine bioactives from readily available aquacultured macroalgae.

Hydroethanolic extracts of red macroalgae Gracilaria gracilis and Porphyra dioica were evaluated for their
antioxidant potential (DPPH and FRAP assays) and phenolic content, as part of the preliminary assays for the
selection of algal biomass for the enrichment of thermoplastic films. Upon the statistical optimization of the
extraction process using Response Surface Methodology (RSM), the extracts were then processed through
electrospinning into a nanofiber coating, using high molecular weight PEO (polyethylene oxide) as the base
polymer. Bioactive stability of the electrospun material was then evaluated through the same antioxidant
assays.

The project further encompasses the determination of effective shelf life gains from the use of the new active
films, as well as the study of compound migration from the nanofiber-enriched films, the effect of
electrospinning conditions in the film quality, and the optimization of film design in order to maximize product
quality and minimize the complexity of production.

Keywords: Smart packaging, Poultry stability, Macroalgae, Electrospinning, Shelf-life
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Incorporation of antioxidant agents in edible films and packages often relies in the usage of essential oils and
other concentrated hydrophobic liquids, with reliable increases in antimicrobial and antioxidant activities of
the overall composite, but with less desirable synthetic sources and extraction methods. As such, using
commonly available seaweeds as the source for both the main polymers and the supplementing
antioxidant/antimicrobial agents in bioactive films can potentially reduce production costs and create a safer,
more sustainable product.

Hydroethanolic extracts of commercially available red macroalgae Gracilaria gracilis were evaluated for their
antioxidant potential and phenolic content, as part of the preliminary assays for the selection of algal biomass
for the enrichment of thermoplastic films. The extracts were obtained through use of solid-liquid extractions,
over which yield, DPPH radical reduction capacity, total phenolic content, and FRAP activity assays were
measured. Solid to liquid ratio, extraction time, and ethanol to water ratio were selected as independent
variables with experimental ranges and configurations obtained using a Box-Behnken design with three
factors, resulting in 15 experimental conditions. Response surface methodology (RSM) was then used to
estimate the effect of each extraction condition on the tested bioactivities. Maximum ethanolic yields were
obtained with a theoretical extraction of 100 minutes and a 1g to 25mL SLR. Aqueous extractions displayed
similar results in terms of optimum conditions, but with overall lower bioactivities and higher yields.
Ethanolic and aqueous extracts obtained in this condition were then used in the production of nanofiber inner
coatings for food grade PP (polypropylene) films. This was achieved through electrospinning of a 50% ethanol
solution containing 1g/100mL of PEO (polyethylene oxide, MW = 900 g/mol) and 0.8g/100mL of dry extract.
The coatings were scraped off the PP films for further antioxidant content analysis, with the same assays
carried out during extract optimization. Significant declines in antioxidant activity of the electrospun extract
were observed, with DPPH activity decreasing 95.5% and 88.5% for ethanolic and aqueous extracts,
respectively. Activity decline according to FRAP assay had similar results (>98% for ethanolic and >95% for
aqueous). Decreases were lower in Folin-Ciocalteu reaction assay, with only 48.4% decrease in ethanolic
extract coatings, and 78.8% in aqueous extract coatings.

Further work within the context of this project will evaluate the influence of coated films in the shelf-life of
poultry meat, and the existence of correlation between the observed antioxidant degradation of
electrospinning-processed extracts, and their effectiveness as active-packaging agents.

Keywords: Bioactive compounds, Response surface methodology, Antioxidant, Food coating, Electrospinning
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A aplicacdo de nanofibras como sensor de pH para embalagens inteligentes potencializa a capacidade de
interacdo com o meio, melhorando as funcionalidades de superficie e o desempenho dos sensores para
alimentos, bebidas e meio ambiente. A utilizagao de poli(acido Iatico) (PLA) auxilia na reducdo dos gases do
efeito estufa e consumo de energia fdssil, por ser biodegradavel e pode ser produzidos por fontes renovaveis.
O Oxido de polietileno (PEO) é biocompativel com células e tecidos, soluvel em agua e disponivel
comercialmente a baixo custo. A microalga Spirulina sp. LEB 18 contém diversos pigmentos em sua
composicdo como a ficocianina, carotenoides e clorofila que podem sofrer modificagcbes estruturais e
potencial perda da cor devido a alteragao de pH ou temperatura. O objetivo do trabalho foi desenvolver
nanofibras de PLA e PEO contendo biomassa de Spirulina sp. LEB 18 para aplicagdo como embalagem de
alimentos. As solugdes foram preparadas com 8% m v-1 de PLA e 4% m v-1 PEO na propor¢do 6:4, e 1% m v-
1 de biomassa, solubilizadas em cloroférmio/metanol na proporcdo 8:2. A morfologia e didmetro das
nanofibras foram avaliadas a partir da microscopia eletrénica de varredura. Para a sensibilidade das
nanofibras as variacdes de pH foram preparados tampdes com valores de pH de 1,0-10,0, em que as
nanofibras foram seccionadas em sec¢des de 20 mm x 20 mm. Com auxilio de um colorimetro foi realizada a
diferenca total de cores (AE). As nanofibras de PLA/PEO e PLA/PEO/biomassa apresentaram diametros médios
de 728194 e 835+150 nm, respectivamente. Com rela¢do da avaliagcdo das nanofibras contendo biomassa em
diferentes pHs, pode-se afirmar que a maioria (70%) dos valores de AE encontrados foi maior que 20,
indicando mudanca absoluta da cor. Dessa forma, nanofibras de PLA/PEO contendo 1% de biomassa Spirulina
sdao materiais com potencial utilizacdo como sensor de pH para fornecer informagdes ao consumidor sobre a
qualidade dos produtos alimenticios.
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Considerable research has focused on the control of the physiological activity and microbial decay of fruit and
vegetables in postharvest conditions. Treatments with synthetic fungicides are being restricted, and edible
coatings (EC) carrying active compounds represent an alternative preservation technology. Direct application
of EO shows problems, while the use of biopolymers as carriers could allow for a better retention of the EO.
Starch exhibits several advantages, such as its availability, low cost, forming colourless and tasteless films,
which properties can be improved by blending with several gums. Starch-gellan blends can be used as coatings
since their films exhibited low gas permeability, which can modulate gas exchanges. The potential
conservation effect of EC based on these polymer mixtures, with and without thyme EO, emulsified or
encapsulated in liposomes, was studied in fresh apples and persimmons. The rheological behavior and contact
angle of the coating solutions were characterized, as well as the surface density of solids (SDS), weight loss,
respiration rate and firmness of the coated fruits after one and/or two weeks of storage. Coatings were
applied to fruit inoculated with Botrytis cinerea (apple) and Alternaria alternata (persimmon) to evaluate their
antifungal activity. Formulations exhibited a pseudoplastic behavior and apparent viscosities at 100 s ranged
between 25.05 + 0.03 and 42.2 + 0.2 mPa s. Coatings more easily spread on persimmon skin (contact angles
between 50° £ 6 and 72° + 2) than on apple surface (values between 73° + 2 and 96° * 2). SDS was lower than
1 g/m?on persimmon surface. In apples, coatings had limited effectiveness at controlling weight loss, but
reduced water loss in persimmons after 14 days, from 0.7 + 0.1 day* in the control sample to 0.52 + 0.03 day
1in coated fruit. There were no significant differences in the O, consumption rates of apples at 7 days of
storage. Persimmon had lower respiration rates than apples and no significant effect of storage time or EC
was observed. Regarding fruit firmness, the penetration distance at failure increased in coated persimmon
when compared to the control (values between 2.5 + 0.3 and 6.1 + 0.9 mm). Coatings with encapsulated EO,
reduced the disease incidence of B. cinerea in 25 % and the severity in 36 %, as compared to non-coated
apples after 12 days. In persimmon, coatings with lecithin were less effective against A. alternata, with no
significant differences due to the presence of the EO.
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El envasado activo es una nueva tecnologia que consiste en incorporar compuestos antioxidantes vy
antimicrobianos en el envase para favorecer su liberacién gradual y extender la vida util de los alimentos. La
incorporacién de a-tocoferol y aceite esencial de orégano (Origanum vulgare) (AEO) en nuevas formulaciones
de peliculas permite obtener un envase con capacidad antioxidante y actividad antimicrobiana. En esta
investigacion se elabord un envase activo con proteina concentrada de lactosuero con a-tocoferol y AEO para
aportar capacidad antioxidante y antimicrobiana frente a Listeria monocytogenes (ATCC 7644) y
Staphylococcus aureus (ATCC 6538). Se realizé la extraccion del AEO desde la especia fresca y se evalud su
concentracién minima inhibitoria (CMI) frente a las bacterias mencionadas. Los biopolimeros activos fueron
elaborados por el método Casting, con 10% de proteina, 5% glicerol, 2% de a-tocoferol. Se evaluaron 3
concentraciones de AEO: 1390, 2160y 2700 ppm respectivamente. Se determind la capacidad antimicrobiana
de los biopolimeros por la difusién de discos en agar y contenido de polifenoles totales, capacidad
antioxidante reductora de hierro y ensayo de decoloracidn con el radical ABTS.

El rendimiento de la extraccidon de AEO en base humeda fue de 0,18% con una CMI para inhibir Staphylococcus
de 64 ppm y para Listeria de 1390 ppm. El efecto inhibitorio del AEO incorporado en las peliculas a las
diferentes concentraciones se mantuvo tanto para Listeria como para Staphylococcus, presentando halos de
inhibicién de 0.5 y 2.5 mm, respectivamente. Se cuantificaron valores de polifenoles totales de 64.99 + 0.29,
68.56 + 0.36 y 79.34 + 0.07 mg AG/g en biopolimeros con concentracion de AE de 1390, 2160 y 2700 ppm,
respectivamente. La capacidad antioxidante reductora de hierro de las peliculas con la concentracién de AE
mencionada anteriormente fue 15.66 + 0.30, 22.11 + 0.05 y 28.12 * 0.39 umol Trolox/g y para ABTS 9.13 +
0.03,9.29 + 0.04 y 9.30 + 0.04 umol Trolox/g. Los resultados obtenidos demuestran que el biopolimero con
a-tocoferol y AEO.

Keywords: Envase activo, antimicrobiano, antioxidante, a-tocoferol, aceite esencial, proteina concentrada de lactosuero,
biopolimero
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In the past decades, an alternative to the petroleum-based products by the food packaging industry, that
could be biodegradable and renewable (e.g. chitosan), has been procured in order to reduce the fossil-based
waste disposal problem. Combining natural extracts or essential oils with biopolymers is being considered a
promising technology, since it can increment the package activity towards perishable food, allowing the
extension of its shelf life.

Accordingly, the aim of this work was to develop novel biopolymers based on chitosan (Ch) incorporated with
2% of rosemary essential oil (REO) or ginger essential oil (GEO) and to evaluate them as primary active
packaging to fresh poultry meat. The pristine chitosan film-forming biofilms were produced using the casting
method and the oils were incorporated before the last stirring cycle. Biofilms without oil were also produced
to be used as the control. To evaluate the activity of the biofilms as primary packaging, the fresh poultry meat
was packaged in the biofilms and stored at refrigerated temperatures (5°C + 2°C) for 15 days. During storage,
the meat being packaged was characterized physically and chemically (pH, acidity, humidity, index of
substances reactive to thiobarbituric acid and color), and microbiologically (total viable microorganisms and
total coliforms). Unwrapped meat was also characterized along the study. The biofilms produced resulted in
a homogeneous plastic, predominantly yellowish, flexible and without great variations in thickness. Biofilms
have shown to be effective in the meat preservation process, reducing lipid oxidation (to a maximum of 61%
at day 15) and microbiological contamination (to a maximum of 24% for total viable microorganisms and 32%
for total coliforms at day 10), and retaining color, in comparison to the unwrapped meat samples.
Incorporation of GEO was more effective than REO: the antioxidant effect was higher. In conclusion, the
incorporation of essential oils, in particular GEO whose antioxidant and antimicrobial activity was higher,
contributed significantly to the extension of the chicken meat shelf life, revealing that these biofilms have
potential to be applied in food packaging as a food coating.

Keywords: Active Packaging, Chitosan, Essential Oils, Biopolymers
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A industria alimentar estd em constante procura por tecnologias alternativas de forma a prolongar o tempo
de prateleira de diversos produtos, constituindo o desenvolvimento de embalagens ativas, com novos
materiais, um passo importante neste sentido. A adi¢do de substancias naturais a estes materiais, substituindo
os aditivos sintéticos muito utilizados, vem colmatar a procura dos consumidores por alimentos mais seguros
e menos alterados quimicamente. Os dleos essenciais, devido a sua capacidade antimicrobiana e antioxidante,
tornam-se uma alternativa para incorporagdo em embalagens ativas.

Neste contexto, estudou-se o poder antimicrobiano (AM) e antioxidante (AO) de filmes ativos a base de
quitosano, incorporados com dleo essencial de gengibre (OEG) em diferentes concentragbes (0,5%; 1% e 2%),
com e sem incorporag¢do da nanoargila (montmorilonite sédica, MMT). Relativamente ao poder AM, avaliou-
se a acdo destes filmes na inibicdo ou reducdo de cinco bactérias patogénicas e/ou deterioradoras de
alimentos (E. coli, P. aeruginosa, S. aureus, L. monocytogenes e E.faecali), através do método da contagem de
unidades formadoras de coldnias. Ensaios de migracdo dos filmes em diferentes meios simulantes (etanol 50%
(v/v), etanol 10% (v/v) e agua) permitiram a avaliacdo do poder AO destes, ao longo de 250h, através da
determinacgdo de compostos fendlicos totais, atividade antioxidante e analise dos coeficientes de difusao.
Quanto ao poder AM, observou-se que a acdao de MMT nos filmes melhora a sua atividade antimicrobiana,
facilitando a libertacdo de OEG e permitindo uma melhor agdo sobre os microrganismos em estudo. A bactéria
que se verificou mais sensivel a acdo dos agentes antimicrobianos foi a L. monocytogenes, e a menos sensivel
a E. coli. Nos ensaios de migracao, verificou-se que os filmes com maior poder AO foram os que continham
OEG sem MMT, que migrou para o meio simulante com etanol 50%(v/v) e etanol 10%(v/v), mas ndo para a
agua.

Keywords: Embalagens Ativas, Quitosano, Oleo Essencial
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Os filmes com antioxidantes naturais sdo vistos, atualmente, como uma das tecnologias mais interessantes
para producdo de filmes ativos. Diversas pesquisas tém se concentrado, principalmente, no uso de extratos
aquosos de vegetais, normalmente ricos em compostos fendlicos, como fonte de principios com atividades
antioxidante e/ou antimicrobiana. Considerando que a propriedade antioxidante de extratos do Boldo-do-
Chile (Peumus boldus) nao tem sido explorada em estudos sobre filmes ativos, o objetivo desse trabalho foi
avaliar a atividade antioxidante de seus extratos hidroetandlicos, e o efeito da adicdo destes extratos nas
propriedades fisico-quimicas de filmes de gelatina plastificados com glicerol. Os extratos de boldo-do-Chile
(EBC) foram produzidos a 45°C, utilizando-se solugGes hidroetandlicas com as propor¢des de agua:etanol:
0:100, 25:75, 50:50, 75:25 e 100:0, e caracterizados (fendlicos totais pelo método de Folin-Ciocalteau, ABTS e
DPPH) em até 24horas. Os filmes foram produzidos pela técnica “casting”, incorporando-se os EBC nas
concentracdes de 0, 50 e 150g/100g de gelatina. Eles foram caracterizados para a determinacdo de
propriedades mecanicas (tragdo e perfuracdo), cor e opacidade, umidade, solubilidade em agua, barreira a
radiacdo UV/visivel e microestrutura (MEV). Os dados foram submetidos a andlises estatisticas de ANOVA e
teste de Tukey, utilizando-se o programa SAS (versdo 9.1). O solvente influenciou as propriedades dos EBC
produzidos. Os EBC obtidos com proporg¢des agua:etanol 100:0, 50:50 e 25:75 apresentaram os maiores
conteldos de compostos fendlicos (7,310,4, 7,2+0,4 e 6,620,6mg acido galico/mL, respectivamente), mas
todos apresentaram atividades antioxidante similares, para ABTS (~6,4mg trolox/mL) e DPPH (ECso de
~23uL/mL). De modo geral, a adicdo dos EBC ndo afetou a espessura (~0,087mm), nem as propriedades
mecanicas (tensdo na ruptura= ~25MPa, elongac¢do na ruptura= ~54%, mddulo de elasticidade= ~303MPa,
forca na perfuragdo= ~27N, e deformacgdo na perfuragdo= ~6%), opacidade (~0,3), umidade (~15g 4gua/100g
filme) e solubilidade em agua (~36g/100g filme) dos filmes. A microestrutura dos filmes também n3o foi
influenciada pelos EBC. A diferenca total de cor (AE*) aumentou com a concentragdo de EBC nos filmes, de
3,31+0,17 (0g/100g de gelatina) para 8,66+1,88 (50g/100g de gelatina) e 20,64+6,81 (150g/100g de gelatina),
e foi maior para filmes com EBC de propor¢des dgua:etanol 50:50 e 25:75. A barreira a radiagdo UV/visivel
também aumentou com a concentra¢do de EBC nos filmes e foi maior para filmes com EBC de propor¢des
agua:etanol 50:50 e 25:75. Assim, os filmes contendo EBC de propor¢des agua:etanol 50:50 e 25:75 foram os
qgue apresentaram melhor potencial de utilizagdo como embalagem ativa para alimentos.

Keywords: Filmes ativos, Propriedade antioxidante, Peumus boldus, Propriedades fisico-quimicas
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The pinhdo is a seed from the Araucaria Angustifolia, popularly known as Pinheiro do Parana and that
develops in the south of Brazil, Argentina and Paraguay. Pinhdo seeds are usually consumed boiled in water
and peeled, and both the cooking water and the peels are widely discarded as residue. According to studies,
the pinhdo coat and its cooking water have a significant concentration of phenolic compounds with
antioxidant properties. In this way, the addition of the pinhdo cooking water in films based on soy protein is
an option to obtain antioxidant packages that can reduce the oxidation of foods, mainly oils, in addition to e
ncouraging the preservation of Araucaria Angustifolia and the use of waste. The objective of this work was t
o produce soybean protein isolate (SPI) films added of lyophilized pinhdo cooking water and to evaluate its e
ffect as antioxidant packaging in linseed oil. The films were produced by the casting technique using 7.5% (w
/v) SPl and 3 g glycerol/g SPI as plasticizer. Two formulations were produced, control (FC) and with addition
of 2% of lyophilized pinhdo cooking water (FP2). In the films the concentration of phenolic compounds and t
he antioxidant activity were evaluated by FRAP and DPPH methods. The films were sealed for the production
of sachet-type packages and 5 ml of flaxseed oil was added. The sachets were conditioned in a desiccator at
53% relative humidity and 25 °C and analysis of peroxide value, iodine value, and specific extinction coefficie
nt (conjugated dienes-Ks3,, conjugated trienes-K,70 and variation of specific extinction-AK) of linseed oil were
performed during 28 days of storage. The FP2 film presented higher antioxidant activity, correlating with the
concentration of total phenolic compounds. After 28 days of storage, the positive effect of the FP2 film on th
e oxidative stability of the linseed oil was verified from the lower values of peroxide value, K23, and Kj70, and
higher iodine value. This work demonstrate that it is possible to integrate the lyophilized pinhdo cooking wat
er in SPI biodegradable films, providing antioxidant effects capable to retard the oxidation of linseed oil.

Keywords: Araucaria angustifolia, Biopolymers, Active packaging, Antioxidant activity, Lipid oxidation
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The aim of this work was to develop a coating formulation to control the growth of undesirable Gram-negative
bacteria involved in the browning of cheese surface using natural products. These color defects, which devalue
the quality and economic value of cheeses, are superficial and could be prevented with the use of
antimicrobial coatings.

Since the Gram-negative bacteria are known to be difficult to inhibit, this study started with the evaluation of
the antibacterial activity, using the plate diffusion method, of different essential oils and aqueous extracts,
obtained by hydrodistillation in a Clevenger apparatus, of the species Cymbopogon citratus, Lavandula luisieri,
Melaleuca armillaris, Origanum vulgare subsp. virens, Rosmarinus officinalis, Thymus mastichina and Thymus
vulgaris against eleven different bacterial strains belonging to the species Pseudomonas fluorescens,
Pseudomonas putida, Alcaligenes faecalis and Achromobacter xylosoxidans. Minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) values were determined for essential oils
and aqueous extracts which showed some inhibitory effect in the previous assays.

The O. vulgare subsp. virens essential oil was the only natural product used that exerted inhibition against all
bacterial cultures tested, with MIC and MBC values ranged between 0.05% (v/v) and 8.69% (v/v), and was
subsequently selected to test in coating formulations based on chitosan (1%), acetic acid (1%), glycerol (2%)
and tween 20 (0.56%). The average thickness of these films was 0.23 mm + 0.04 mm and when tested in an
in vitro antimicrobial assay against the eleven bacterial cultures inhibition halos between 6.94 mm £ 1.33 mm
and 11.13 mm #* 1.54 mm were obtained. Despite the good results of the coating formulation when tested in
an in vitro assay, the results using artificially inoculated cheeses were not conclusive, demanding new assays,
especially with regard to the reproduction of the cheese maturation conditions.

Keywords: Cheese quality, Natural products valorization, Pseudomonas, Antimicrobial coatings
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Foi elaborado e caracterizado um filme biodegradavel ativo a base de uma mistura de poli (adipato de
butileno-co-tereftalato) (PBAT), amido de mandioca e glicerol por extrusdo termopldstica e incorporado com
microcdpsulas de d6leo essencial de orégano (OEO) obtidas por spray drying utilizando goma arabica e
maltodextrina (1:1) como materiais de parede. Na andlise de concentragdo minima inibitéria (MIC), as
microcdpsulas demonstraram ag¢do nas concentrac¢des de 0,5; 0,65; 0,55; 0,6 e > 0,4%, frente a Salmonella
Heidelberg, Staphylococcus aureus, Escherichia coli, Proteus e Lactobacillus plantarum, respectivamente.
Baseado nestes resultados, estabeleceram-se as seguintes concentracbes de microcapsulas a serem
adicionadas nos filmes: 5%, 10% e 15% (g/g total da formulagdo). Um filme controle, sem adicdo de
microcdpsulas também foi elaborado nas mesmas condi¢Ges. Os filmes foram confeccionados em um
extrusor monorosca piloto. Primeiramente, os componentes das formulacdes foram misturados
manualmente e extrusados. Os pellets obtidos foram reprocessados para formacdo dos filmes no mesmo
extrusor, com a matriz circular para extrusdo sopro em baldo. Os filmes foram caracterizados quanto as
propriedades mecanicas (teste de tra¢do), permeabilidade ao vapor de agua (PVA), solubilidade em agua e
opacidade. Os filmes apresentaram boa processabilidade, visualmente homogéneos, e com boa distribuicdo
das microcdpsulas, independente da formulagdo. A espessura dos filmes variou de 150 a 200 um. A
incorporagdo de microcapsulas ndo afetou de maneira significativa (p<0,05) o médulo de Young dos filmes,
apresentando valores entre 59,2+14,2 e 75,1+18,0 MPa. Em rela¢do a tensdo na ruptura e elongacdo dos
filmes, observou-se uma diminui¢do nos valores destas propriedades com a incorporagdo de concentragdes
acima de 10% (g/g) das microcapsulas na formulagdo; no caso da resisténcia a tragdo, os filmes apresentaram
valores entre 6,50£1,32 e 3,64+1,21 MPa e de elongacdo na ruptura de 270,91+83,9 a 27,5945,7%, sendo que
os menores valores sdo referentes aos filmes com 15% (g/g) de microcapsulas. As propriedades de barreira,
solubilidade e opacidade dos filmes ndo apresentaram varia¢oes significativas em fungdo do aumento da
concentracgdo de microcapsulas, sendo que a PVA dos filmes variou de 3,97+0,3 x107 g.m*.h"*.Pat a 5,34+0,91
x107 g.m1.hl.Pa?le asolubilidade de 24,39+1,10 a 33,0245,64 %. A opacidade dos filmes foi de 0,303+0,001
a 0,406+0,001 %/um. Conclui-se que, a incorporacdo de até 10% (g/g) de microcapsulas de OEO obtidas por
spray drying ndo afeta as propriedades dos filmes e que estes apresentam grande potencial para serem
usados como embalagens ativas para alimentos.

Keywords: Extrusdo termoplastica, Amido, Microencapsulagido
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The aim of this work was to evaluate the effects of chitosan-based coatings enriched with essential oil and
aqueous extracts of Pterospartum tridentatum and Lavandula stoechas subsp. luisieri in Arbutus unedo L.
fruits.

The culture of Arbutus unedo L. is large and mainly spontaneous so it became a species with great economical
impact in rural areas. Several parts of Arbutus unedo L. can be useful in both traditional medicine (antioxidant,
astringent, anti-inflammatory and diuretic properties) and popular consumption. The fruit of Arbutus unedo
L., strawberry tree, has several uses such as fresh fruit, alcoholic beverages, marmalades and jams. Therefore,
it is very important to find ways to preserve and extend the conservation of strawberry tree. Edible coatings
are efficient for food quality preservation and can also act as a barrier to avoid mechanic damages.

L. stoechas subsp. luisieri and P. tridentatum are two abundant and spontaneous plants that growth in Beira
Interior region, Portugal. The essential oil (EO) of L. stoechas subsp. luisieri and both aqueous extracts (AE)
from L. stoechas subsp. luisieri and P. tridentatum were obtained by hydrodistillation, using a Clevenger-type
apparatus. The extraction yield was 0,75% (v/v) for EO, 22,6% (w/w) and 17,3 %(w/w), respectively for
aqueous extracts.

Different chitosan-based coatings formulations were prepared: chitosan was used as control; chitosan and
natamicin as a positive control; combination between chitosan and essential oil; and chitosan with two
different concentrations of aqueous extracts for both species. Fresh fruits were previously disinfected,
immersed into each formulation during 5 minutes and stored at 6£2°Cand 22+2°C. Three different treatments
were performed: non-inoculated fruits; filamentous moulds inoculated fruits and yeasts inoculated fruits. The
visual observation for moulds development was recorded at 3 days intervals for a period of 30 days.
Antifungal activity of each coating, against Aspergillus carbonarius, Rhizopus stolonifer, Penicillium
brevicompactum, Aureobasidium pullulans and Saccothecium rubi, isolated from strawberry tree, was studied
using the plate diffusion method. A. carbonarius and R. stolonifer were the most resistant to action of
bioactive coatings, while the P. brevicompactum, A. pullulans and S. rubi showed inhibition halos between 4
and 9 mm. Regarding the strawberry tree fruits, the coatings with essential oil and both aqueous extracts
revealed the delay of fungi development in relation to fruit without coating, preserving for a few days the
conservation of the fruits.

Keywords: Lavandula spp., Pterospartum spp., Hydrodistillation products, Antifungal coatings, Preservation
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The objective of this study was to develop a biodegradable film from a new raw material (red bean flour) and
prepare a biodegradable packaging from this film for packaging vegetal oils. The film of red bean flour was
developed by the casting method at a concentration of 5% flour and 30% of glycerol. Filmogenic solutions of
10 g (RBFF) and 25 g (RBFF+) were used to obtain films of different thicknesses. The thickness, mechanical
properties (tensile strength (TS) and elongation (E)), water vapor permeability (WVP), solubility in water (WS),
color parameters and transparency of the films were evaluated. In addition, the properties of the hot
sealability and the ability of these films to receive the impression of a possible label were evaluated. Due to
the greater amount of filmogenic solution placed on the plate, the RBFF+ presented thickness significantly
higher than the RBFF, 0.196 mm and 0.114 mm, respectively. RBFF+ presented higher TS (9.5 MPa) than RBFF,
however, did not differ significantly in E. The RBFF+ presented values of WVP (35.8 g.mm/day.m?.kPa) and a*
(36.9) significantly higher when compared to RBFF. WS of the films did not present significant difference, being
between 32.0% for RBFF and 33.1% for RBFF +. The RBFF presented higher luminosity (57.7), tended to yellow
(31.4) and had greater transparency (5.9 %). It was possible to seal and print on the two films elaborated.
However, because it presented better mechanical properties and less transparency (important for the
preservation of oil quality), RBFF+ was used in the development of a pouch type package to be used as a refill
of different oils. Preliminary tests have shown that this package can preserve olive oil for at least 90 days,
without permeating to the outside of the packaging. More studies are being carry out to verify the quality of
olive oil for longer periods. It is possible that this package made from this new material can be used
commercially, allowing industries to have a refill packaging of their products in the markets. This packaging
would bring greater convenience to the consumer, replacing the frequent purchase of glass bottles, for a
lighter and more sustainable packaging.

Keywords: Red bean, Biodegrable packaging, Sustainable packaging, Films
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Faced with the great accumulation of plastic wastes and the fateful exhaustion of petroleum, it is sought to
reduce the content of synthetic resources in the packaging sector. However, currently developed
biodegradable materials face problems such as not being so competitive in some properties and cost. This
work developed by extrusion polypropylene blends with babassu thermoplastic starch (obtained from the
residue of the oil extraction), aiming at the application in the packaging related to the food industry. It was
produced TPS (thermoplastic starch) and PP (polypropylene) films for control, and TPS:PP blends (40:60) with
different cross-link agents (citric, stearic, palmitic and maleic anhydride). The materials were processed in a
twin-screw extruder (screw diameter of 16 mm, and L/D ratio of 40) (Process11, Thermo Fisher Scientific,
Germany) and then pelletized (Varicut, Thermo Fisher Scientific, Germany). The films and blends were
characterized by mechanical, functional (moisture, water solubility and wettability), optical (color difference,
luminosity and opacity), crystallinity, and morphological characteristics. Citric acid and maleic anhydride
presented similar behavior in TPS films and blends, generating films more resistant at break [0.80 MPa
(TPS:PP, 100:00) until 18 MPa (TPS:PP, 60:40)] and homogeneous, more crystalline, flexible [16 % (TPS:PP,
100:00) until 28 % (TPS:PP, 60:40)], and hydrophilic [20 ° (TPS:PP, 100:00) until 65 ° (TPS:PP, 60:40)], less
colored [AE: 76 (TPS:PP, 100:00) until 70 (TPS:PP, 60:40)], and more luminous [L*: 3 (TPS:PP, 100:00) until 20
(TPS:PP, 60:40)] than with other crosslink agents. It was observed that the blends (TPS:PP, 60:40) had a
reduction of flexibility (70 %), the resistant at break (93 %), and the rigid (82 %), and an increasing in the water
solubility, the color difference, and in the opacity when compared to PP control film. Although of the PP
control film showed a loss in properties when TPS was added, the use of a renewable source residue
represents a differential for a non-biodegradable material that is produced from a polymer of petroleum
origin, a non-renewable source that is doomed to depletion.

Keywords: Polypropylene, Babassu, Blends, Agro industrial waste, Cross-link agents, Extrusion
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This work aims at the sensory evaluation of poly (ethylene terephthalate) (PET) plastic packaging with
biopolymer-based coating in order to form films capable of remaining stable and adhered to the external
surface. Solutions were prepared with combinations of different types of materials and percent variations
(80% starch + 20% gelatin, 50% starch + 50% gelatin, 20% starch + 80% gelatin). The solutions were prepared
in a thermal bath at 80 °C which was the ideal temperature for the complete gelation of the starch and
dissolution of the gelatin. After complete dispersion of the materials, the plasticizer was added. After
preparation of the solutions, PET packages with a volume of 250 mL and a mean thickness of 0.350 mm were
immersed in the solutions for 1 minute, followed by conditioning and stabilization at 25 °C for 24 hours. A
control sample, ie uncoated, was prepared for comparison purposes. Afterwards the samples were submitted
to visual sensorial analysis by the affective acceptance test in relation to the appearance and overall
impression attributes with a number of 128 evaluators with ages ranging from 18 to 62 years. The samples
were coded and presented to the evaluators following the alternation of the complete balanced blocks. There
were two different sessions: in the first session with the empty containers and the second, with a simulant
product packaged: a soy-based drink. The results showed that the samples with coatings with higher
percentage of starch presented higher opacity, perceived by the evaluators, but when the same samples were
conditioned with simulant product, this difference was not perceived in a significant way, without affecting
the appearance. Thus, the difference in preference among the evaluators was not significant, since the impact
of the appearance of the starch-containing coatings with opacity and whitish appearance was minimized with
the packaged product. The sensorial analysis was important to verify and receive feedback regarding the
evaluators' opinion regarding this new packaging concept. In addition, biopolymer coatings have great
potential in replacing synthetic coatings in many applications. While total short-term replacement of
conventional synthetic packaging is unlikely, research on films and biomaterial-based coatings is needed to
be continued and improved.

Keywords: Poly (ethylene terephthalate), Biopolymer-based, Coating, Gelatin, Starch
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O trigo é de grande importancia para a economia brasileira, devido ao elevado consumo de seus derivados,
no entanto, uma parcela dos graos acaba sendo perdida ou colhida com qualidade de producao inferior para
a industria alimenticia e a farinha obtida desses grdaos pode possuir baixo Falling Number (FN), ou seja,
apresenta alta atividade da enzima alfa-amilase que pode comprometer a qualidade tecnoldgica de alguns
produtos. Desta forma, a farinha de trigo extraida de graos de qualidade inferior, com baixo FN, pode ser
uma alternativa para realizacdo de blendas com outros biopolimeros, como o poli(butileno adipato co-
tereftalato) (PBAT) para producdo de filmes biodegradaveis por extrusdo termoplastica. O objetivo deste
trabalho foi produzir filmes por extrusdao sopro em baldo a partir de farinha de trigo com diferentes valores
de FN, glicerol e PBAT. Foram realizadas andlises de FN, alveografia e cor da farinha de trigo e testes de tracéo,
perfuracdo, permeabilidade ao vapor de agua (PVA) e cor dos filmes obtidos. Foram selecionados dois tipos
de farinha de trigo com os seguintes valores de FN: 184 s (baixo, FNB) e 364 s (alto, FNA). A formulagdo dos
filmes consistiu de 46% (m/m) de farinha de trigo, 40% (m/m) de PBAT e 14% (m/m) de glicerol e todos os
ingredientes foram misturados e processados em extrusora mono rosca em escala piloto. As amostras de
farinha de trigo apresentaram diferencas significativas para todos os parametros de cor (L*, a* e b*) e essa
diferenga também se manteve para os filmes. Os filmes apresentaram luminosidade (L*) menor (88,48 + 0,47
para FNB e 89,31 + 0,30 para FNA) em relagdo as farinhas (91,18 + 0,03 para FNB e 92,64 + 0,01 para FNA),
sugerindo a ocorréncia de reacdo de Maillard durante o processamento de extusdo. Com relagdo as
propriedades mecanicas, apenas o alongamento na ruptura apresentou diferenca significativa (559 + 46,94%
para filmes FNB e 420 + 47,00% para filmes FNA) sendo estes resultados semelhantes aos filmes de polietileno
de baixa densidade. As farinhas com diferentes FN ndo interferiram na PVA dos filmes. A partir dos resultados
obtidos, concluiu-se que o uso de farinhas com diferentes FN ndo interferem nas propriedades dos filmes
produzidos por extrusao sopro em baldo, evidenciando o interesse pela utilizacdo da farinha de trigo de baixo
FN como uma alternativa para producao de embalagens biodegradaveis.

Keywords: Biodegradaveis, Filmes, Extrusdao sopro, Atividade enzimatica
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Packaging plays an important role in food preservation and the materials used are mainly petroleum-based
polymers. Due to the negative environmental impact caused by these polymers the research involved in the
development and characterization of edible/biodegradable films and coatings has grown considerably in the
last few years. Biopolymers (e.g. polysaccharides and proteins) have been extensively studied for this purpose.
Polysaccharide films have a low permeability to gases at low relative humidity conditions and good mechanical
properties. Though, due to the fact they are hydrophilic materials, they produce poor barriers to water that
limits the range of their applications. To minimize this fact, hydrocolloids are usually combined with lipids to
form bilayer or emulsion films.

The aim of this study was to develop edible/biodegradable emulsion-based films with polysaccharides as film
forming components (chitosan and sodium alginate) and olive oil as hydrophobic barrier. In this sense,
monolayer films where prepared by casting filmogenic emulsions composed of 2% w/v chitosan (dissolved in
lactic acid 1% v/v) or 1% w/v sodium alginate, with different lipid contents (olive oil: 25, 50 and 100%
biopolymer basis), and different surfactant concentrations (soy lecithin: 5, 10 and 25% w/w lipid basis).
Glycerol was used as plasticizer (25% w/w biopolymer basis). After the emulsion drying process, the obtained
stand-alone films were sprayed with a crosslinking solution (calcium chloride 6% w/v for sodium alginate-
based films and tripolyphosphate 6% w/v for chitosan films), in order to add 3.2 mgCa?'/cm? alginate film and
4 mg 011P3/cm? chitosan film. The effect of oil and lecithin contents, as well the presence of crosslinking
agents, on the films water vapor permeability (WVP), mechanical properties and surface and internal
morphology, was evaluated.

The results have shown that the lowest WVP values were obtained with formulations containing 25% lipid and
10% surfactant for chitosan films (WVP=1.57x10""* mmol.m/m?sPa), and 100% lipid and 25% surfactant for
alginate films (WVP=1.70x10"** mmol.m/m?sPa). The application of the crosslinking agent decreased even
further the WVP (by 30% for chitosan films and by 8% for alginate films). However, regarding tensile
mechanical properties, a decrease of elongation at break and an increase of Young modulus was observed for
both chitosan and alginate-based films, which was attributed to the stiffness induced by crosslinking reactions.
Overall, the films developed present a good potential as polysaccharide based barriers with increased
resistance to water, which envisages the use of such formulations to produce either biodegradable/edible
films or edible coatings.

Keywords: Composite edible films, Biopolymers, Crosslinking, Packaging materials, Food preservation
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Films alimentarios reforzados con lignonanofibras de celulosa procedentes de podas de olivo
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Espana es el mayor productor de aceite de oliva a nivel mundial. Dicha produccién genera una cantidad de
residuos muy elevada. La gestidon y valorizacion de dichos residuos es una cuestién crucial y necesaria para el
sector agricola, cuyo objetivo es avanzar en un modelo de produccién respetuoso con el medio ambiente y
basado en una economia circular.

Los cambios en los habitos de los consumidores han dado lugar al incremento de envases desechables o de
un solo uso. En Espafia, la mayor parte de los envases ligeros utilizados en alimentos y bebidas son plasticos,
lo cual supone un alto coste medioambiental.

En este sentido, las lignonanofibras de celulosa (LNFC) se pueden emplear como embalajes alimentarios con
bajo coste y elevada renovabilidad. En su aplicacion como films alimentarios se reduciria el uso de plastico en
la formulacion de los mismos, contribuyendo asi a reducir el problema que suponen para el ecosistema

El objetivo de este trabajo es obtener pasta celulésica a partir de podas de olivo, mediante un primer
tratamiento hidrotérmico y posterior pasteado con un proceso respetuoso con el medio ambiente.
Posteriormente, mediante un pretratamiento mecanico, se obtendran LNFC a partir de la pasta celuldsica,
que seran aplicadas en la formulaciéon de films alimentarios

En este trabajo se opera con concentracién de sosa del 16 % sobre materia seca, temperatura de 1702C y
tiempos de reaccion de 60 minutos. La pasta celulésica obtenida fue caracterizada fisicoquimicamente y de
ella se obtuvieron lignonanofibras de celulosa (LNFC), que fueron caracterizadas quimicamente evaluando la
transmitancia, rendimiento de nanofibrilacion, demanda catidnica y tasa de carboxilos. Asi mismo, se les
realizd un andlisis espectroscopico mediante FTIR y un andlisis térmico mediante TGA. Posteriormente se
elaboraron films alimentarios con acetato de polivinilo (PVA) incorporando las LNFC a diferentes
concentraciones para evaluar el efecto de su incorporacion en las propiedades fisicas de dichos films.

Keywords: Economia circular, Residuos olivo, Envases desechables, Lignonanofibras de celulosa, Films alimentarios.
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Valoriza¢ao de sub-produto da industria de éleo: uso da torta de mamona como matéria
prima para producao de filmes biodegradaveis
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O sucesso da agroindustria do dleo exige a valorizagdo dos seus sub-produtos, como a torta da mamona, que
é rica em proteinas. Uma alternativa seria a extragao de parte de suas proteinas para uso na tecnologia de
filmes a base de biopolimeros. Assim, o objetivo desta pesquisa foi estudar o efeito do pH (10-11-12) de
extracdo das proteinas sobre as propriedades mecanicas, solubilidade em agua e umidade de filmes
produzidos com essas proteinas. As proteinas foram extraidas em um extrator de batelada, com 20% de torta
em agua, a 50°C, sob agitacdo a 400rpm, e em pH=10-11-12, por 30 minutos. A dispersdo foi centrifugada a
4.000rpm/50°C/20 minutos. O sobrenadante foi liofilizado (PL) e analisado para determinacdo de sua
composi¢do quimica e de aminodcidos, e sua desnaturacgdo, por calorimetria diferencial de varredura (DSC).
Isotermas de sorg¢do foram determinadas a 25°C. Os filmes foram produzidos a partir de solugdes formadoras
de filmes (SFF) com 7,5g PL/100g SFF, 25g glicerol/100g PL, e 0,8g glutaraldeido/100g PL. As SFF foram
aplicadas em placas e desidratadas a 30°C/~16h. Os filmes, acondicionados a 58% de umidade relativa/25°C/7
dias, foram submetidos a testes mecanicos de tragdo e perfuragao. A solubilidade em agua e a umidade dos
filmes foram determinadas gravimetricamente. As PL extraidas a pH=9 apresentaram ~66% de proteinas,
enguanto aquelas extraidas a pH=11-12, tiveram 69%. A composicdo em aminoacidos nao foi influenciada
pelo pH de extragao, sendo os principais: acido glutamico (17-20%), triptofano (12-14%), arginina (11-13%).
Além da arginina, a lisina (~2%) também permite reagdo de reticulagdo na proteina. As proteinas se
encontraram desnaturadas, segundo resultados de DSC. E, as PL apresentaram isotermas sigmoidais,
representadas satisfatoriamente pela Equac3o de GAB (R?>0,99). As PL extraidas a pH=12 tiveram maior valor
de umidade da monocamada (Xm=7,6%) e menor valor de Ceag (3,7) diferentemente das PL extraidas a pH=11-
12 (Xm="6 e Cspas>20). Os filmes (~0,120mm) apresentaram umidade ~13%, sem efeito do pH de extracdo.
Mas, os filmes de PL extraidas a pH=10 foram 100% sollveis, enquanto que os outros apresentaram
solubilidade de ~60%. Os filmes de PL extraidas a pH=10-11 foram mais resistentes a tracdo e a perfuragao,
ndo se observando efeito na elongacdao na ruptura e nem na deformacdo na perfuragdo. Assim, pode-se
concluir que o pH de extracdo influencia as caracteristicas dos filmes, e sugere-se o pH=11, como o mais
adequado, uma vez que para se atingir o pH=12 o consumo de soda é exagerado.

Keywords: Filmes Proteicos, Extracdo de Proteina, Propriedades Mecanicas
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Production of films and blends using collagen, whey protein and methylcellulose to apply in
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Over the last decades, the use of synthetic packaging from petroleum has caused numerous social and
environmental problems due to several factors such as population increase, inadequate disposal, high
degradation time and difficulties in recycling. In this context, natural polymers such as whey protein (WP),
methylcellulose (MC) and collagen (COL) stand out as potential alternative materials for use in the production
of biodegradable packaging, since they are suitable for the production of films. On the other hand, some of
these materials have deficiencies in their mechanical, morphological and barrier properties, which makes
necessary to use innovative technologies to improve those properties. The blends are considered an
interesting alternative in the improvement of film properties, since it takes into account the complementarity
properties of different polymers, resulting in the production of a new and better material. The aim of this
work was to produce films and blends from collagen, whey protein and methylcellulose, as well as to make
the produced materials suitable for applications in biodegradable food packaging. The casting method was
used for the production of films and blends. These films were evaluated through mechanical (tensile strength
and elongation), optical (transparency and color difference), water vapor permeability and morphology
properties. The results showed that the raw materials were able to form films and the produced blends
promoted improvements in the properties. MC films presented a compact and smooth surface, higher
transparency (30,35%), better water vapor permeability (0.43 g.mm/h.m2.kPa), tensile strength (15.78 MPa)
and higher solubility (100%) when compared to other films. This MC film could be used as soluble sachets for
many products such as oil, salt, coffee and juice powder. The use of MC in the production of MC:WP and
MC:COL blends showed good interaction between the molecules, causing an increase in the transparency and
improvements in tensile strength and water vapor permeability. Thus natural polymers such as collagen,
methylcellulose and whey protein have great potential and applicability in the substitution of synthetic
materials for biodegradable food packaging.

Keywords: Sustainable packaging, Biodegradable materials, Soluble sachets, Mechanical properties
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Aplicacion de recubrimientos en quesos para el control del crecimiento fungico superficial
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En la industria del queso, el crecimiento flngico superficial durante el periodo de maduracién se controla
habitualmente mediante aplicacién de antibidticos. No obstante, esta practica no es saludable v,
adicionalmente, es conveniente la aplicacién de recubrimientos que permitan controlar la pérdida de peso
durante este proceso. En este trabajo se analiza el efecto de 8 recubrimientos a base de biopolimeros
comestibles aplicados por inmersién a muestras de queso para el control de la pérdida de peso y del
crecimiento fungico en etapas tempranas del proceso de maduracion, con y sin la presencia de lipidos. El
comportamiento de la pérdida de peso fue ajustado satisfactoriamente mediante un modelo logaritmico,
cuyas constantes permitieron comparar formulaciones de forma efectiva. En base a la eficacia observada en
la reduccién de la pérdida de peso, se seleccionaron la goma gelano con un valor de pérdida de masa total de
25,5%+0,8%, k-carragenato con 25,11%%0,03%, goma xantana con 26,73%+0,01% y metilcelulosa con
27,3%+1,4%. Estos fueron aplicados en una segunda serie de tratamientos con agentes antifungicos: sorbato
de potasio, tanino comercial y gel de Aloe vera. En base a la influencia del antifungico en la capacidad del
recubrimiento para el control de la pérdida de peso, se selecciond la goma de gelano como portador, dado
gue fue el Unico polimero que no disminuyo sensiblemente en esta capacidad con ninguno de los antifungicos
probados. Finalmente se realizaron los analisis de efectividad en el control del crecimiento radial de
Penicillium roqueforti, inoculado en la superficie del queso recubierto con goma gelano y cada uno de los
agentes antifungicos. Ademads, se compard con un control con goma de gelano y natamicina (antibidtico
convencional) y una muestra con recubrimiento de gel de aloe vera puro. Se determiné el indice de inhibicidn
del crecimiento miceliar (MGI) para cada tratamiento. Exceptuando el tanino comercial, los tratamientos
presentaron altos indices de inhibicién (MGI>80%). Particularmente, el sorbato de potasio en goma gelano
(MGI=83,72%15,04%) representa una alternativa viable como recubrimiento efectivo para la reduccién de la
pérdida de peso y para la inhibicion del crecimiento fungico. Los tratamientos con gel de Aloe vera
presentaron altos indices de inhibicidn del crecimiento fungico (MGI= 90,78%+8,65), pero no mostraron
capacidad para reducir la pérdida de peso. Los resultados obtenidos constituyen un punto de partida en el
desarrollo de recubrimientos que puedan solventar la problemdtica de desarrollo fungico en el periodo de
maduracién, con un control adecuado de pérdida de peso.

Keywords: Control antifungico, Recubrimientos comestibles, Queso, Goma gelano, Control de peso, Sorbato de potasio,
Aloe vera
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This work aims at the barrier properties evaluation of poly (ethylene terephthalate) (PET) plastic packaging
with biopolymer-based coating. Solutions were prepared with combinations of different types of materials
and percent variations (100% gelatin, 80% starch + 20% gelatin, 50% starch + 50% gelatin and 20% starch +
80% gelatin). The solutions were prepared in a thermal bath at 80 °C which was the ideal temperature for the
complete gelation of the starch and dissolution of the gelatin. After complete dispersion of the materials, the
plasticizer was added. After preparation of the solutions, PET packages with a volume of 250 mL and a mean
thickness of 0.350 mm were immersed in the solutions for 1 minute, followed by conditioning and stabilization
at 25 °C for 24 hours. A control sample, ie uncoated, was prepared for comparison purposes. 