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Introduction
Seaweeds are highly biodiverse organisms which
remain largely unexplored. They are capable of
supplying new extracts and molecules for use as
biological excipients or additives, which may offer
potential solutions for various industrial sectors,
particularly in the field of packaging, natural
fungicides in crop protection and edible coatings for
post-harvest applications. Seaweed extracts applied
in crop production and protection showed several
crucial benefits such as the stimulation of seed
germination, enhancement of plant health and
growth, improved water and nutrient uptake,
resistance against frost and saline environments,
resistance towards phytopathogenic organisms,
active remediation of pollutants in contaminated soil
and enhanced fertilization.

Project
The project is funded by the German Federal Ministry
of Economic Affairs and Energy (BMWi) through the
Collective Research Networking Program (CORNET)
and has as main research partners the São Paulo
State University (UNESP) and the Institute of
Biosciences of the University of São Paulo (USP)
and Food Technology Institute (ITAL) located in
Campinas-SP.

Goals
The project ACCEPT aims to obtain and
functionalize natural extracts from beach-cast
marine algae biomass for use as biobased packaging
materials, edible coatings for use in post-harvest
products at packing houses as well as explore its use
on development of extracts for crop protection as
natural antifungals.

Packaging
Free hydroxyl-groups of algae polysaccharides allow
chemical modification by grafting techniques with
food-contact approved reagents and additives. The
modified polysaccharides could be subsequently cured
thermally or by UV-light. This route enables the
production of less moisture-sensitive and free-
standing, transparent and almost 100% bio-based
films – a novel material which could be used for a
various food packaging applications. Furthermore,
coatings from algae based polysaccharides show
excellent barrier properties against oxygen, assuring
the biodegradability of the entire material, identifying
them as natural potential alternative to fossil based
coatings or metallized films. Aqueous formulations
could be applied onto biopolymer or paper substrates
and improve their oxygen barrier and mechanical
strength. Stabilization of some extracts against water
vapour could be achieved by ionic crosslinking.
Depending on the final properties, the coated
materials and films could be used for packaging of dry
and semi-dry food, e.g. cereals, bread, noodles, flour,
coffee, tea, sweets and snacks, but also fresh products
with short shelf-life like vegetables and fruit.

Coatings and crop protection
Algae biopolymers show unique material properties,
like temperature-triggered solubility, gel-forming
behavior or the ability to form intermolecular
crosslinks with metal cations. These functional
polymers will be used to produce edible and
biodegradable films and natural coatings for crop and
fruit protection.
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Beach-cast seaweeds
Seaweed biomass collected in the northeast of Brazil
will be used as raw material in the frame of the project
ACCEPT. Biomass fractionation processes will be
developed in order to obtain extracts containing algae
based polysaccharides carrageenan, alginate, agar,
ulvan or fucoidan in different ratios. These functional
polymers will be used to produce edible and
biodegradable films and organic extract based
coatings in crop and fruit protection.


