LOOKING AHEAD FOR
SOLUTIONS
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Plant proteins such as wheat gluten (WG) are promising
alternatives to current petroleum based packaging
materials. These proteins are biodegradable and are
relatively low-cost by-products from the bioethanol
fuel industry. They can be polymerized by processing
into bioplastic films or foams for various applications
such as building insulation.

The morphology (shape and form) of packaging ma-
terials can be correlated with functions that are im-
portant for food-packaging applications, for example
mechanical strength and air barrier properties.

Researchers at the Swedish University of Agricultural
Sciences (SLU) and the Royal Institute of Technology
(KTH) are regular visitors at the MAX IV Laboratory
where they use X-ray scattering techniques (SAXS
and WAXS) to understand the morphology of mate-
rials based on WG proteins. Two different materials
have recently been investigated; bioplastic (WG-glyc-
erol-additives) films and WG foams.

The properties of bioplastic WG films are strongly
affected by manufacturing processes and film com-
position. For future applications it is therefore im-
portant to understand how these properties can be



changed in a controlled manner. SAXS measurements
at the MAX IV Laboratory helped researchers improve
their understanding of the relationship between the
morphology and the function of different types of
bioplastic films. The experiments showed how the
film morphology could be tailored by blending the
bioplastics with various chemicals including sodium
hydroxide, ammonium hydroxide and salicylic acid
during manufacturing.

The most important finding was the observation
of hexagonal (HCP) structures in some of the films,
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which influence the strength of the material.

In addition, foams made from wheat gluten were de-
veloped and showed different density and strength
depending on the fractions of different proteins they
contained (for example gliadin- or glutenin-rich). The
X-ray scattering experiments were of the highest im-
portance in gaining information on how the foam
morphology can be tailor-made for packaging appli-
cations.

Freeze-dried WG foams with different protein mixtures
observed by Scanning Electron Microscopy (SEM). The gliadin content
is higher in ). The scale bar in B is 300pum.

Science Link is a network between leading research facilities of photon and neutron sources
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