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Sustainable packaging from an
agricultural product side-stream

‘WirLiam R. NEwsON AND Eva JOHANSSON

Will agricultural side streams be the solu-
tion _for production of future food packages?
Our results indicate the usefulness of wheat
gluten, a side stream from the ethanol and
starch industry, as a raw material for packa-
ging production. Wheat gluten coated pa-
perboard showed excellent barrier properties
while being produced with existing indu-
strial processes. Our work will contribute
to a sustainable circular bio-based economy
through the exchange of petroleum based
feed-stocks. This will increase the environ-
mentally friendly use of plant based side
streams as the raw material for food packa-
ging solutions.

Why is it important to develop
novel solutions for food pack-
ages?

Food packages are important solu-
tions for transporting and protecting
the food so that it is easily and safely
handled by retailers and consumers.
The most common solution for such
packages is paperboard based. Thus,
paperboard products surround us in
everyday life, although even these ma-
terials are not perfect. One problem
is that paperboard readily allows gases
to pass through it, making it unsuita-
ble for many packaging applications.
To combat this paperboards are often
coated to improve the barrier proper-
ties and give them better aesthetics.
Currently, most of these coatings de-
pend on petroleum based plastics. For
a more sustainable and circular use of
natural resources, other solutions have
to be searched for.

Wheat gluten coated paperboard has good oxygen barrier properties and grease resistance.

Opportunities with wheat gluten
as an alternative solution for food
packaging
‘Wheat gluten is a sustainable and excel-
lent candidate for paperboard coatings.
Wheat gluten is a good barrier to ga-
ses like oxygen that can cause product
spoilage and it is also biodegradable,
bio-based and environmentally attrac-
tive like the underlying paperboard.
Besides that, wheat gluten is a readily
available and relatively cheap material,
originating as a side stream within the
starch and ethanol production industry.
Wheat is cultivated in Sweden for hu-
man and animal food and as an industri-
al feedstock. As an industrial feedstock,
wheat is separated into wheat starch and
protein rich wheat gluten. There are

many industrial uses for wheat starch, for
example bioethanol production for E85
fuel. The wheat gluten is added to wheat
flour to improve its properties or used as
animal feed among other products. With
an increasing demand for starch to be
used in feeding microbes like yeast for
the industrial production of alcohol and
green chemicals, new high value pro-
ducts are being sought for wheat gluten
as the secondary product of wheat starch
production.

Wheat gluten is the part of wheat
flour that makes bread dough elastic so
it can hold onto the bubbles that create
a good loaf of bread. This elastic pro-
perty also makes wheat gluten a can-
didate for forming new materials that
could replace some unsustainable pet-
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Cross section of wheat gluten coating on paperboard. Coating thickness 0.04 mm, thinner than

a human hair. Photo: Henrik Pettersson.

roleum based plastics and coatings. The
same properties that make wheat gluten
good for bread make the protein diffi-
cult to make into products - it sticks
together too easily making it hard to
form using our current tools. Control-
ling this wheat gluten “hardening” will
make it easier to form products from
this sustainable side stream.

Problems to solve if wheat gluten
should be used for coated paper-

boards

To make gluten based coatings as en-
vironmentally and economically attrac-
tive as possible, paperboard production
with gluten coatings needs to be en-
ergy efficient and production needs to
be on a large scale. Proteins like wheat
gluten have been applied to paperboard

dispersed in water, but the energy re-
quired for drying the film takes a signi-
ficant amount of energy and slows the
process.Various means of coating wheat
gluten in an energy efficient way have
been investigated.

For a successful coated paperboard we
need a layer of wheat gluten that is free
from holes. In order to successfully pro-
duce a wheat gluten protein film and
have a flexible final product, we need
to add plasticizers to soften the protein
(e.g. glycerol, E422) or to modify the
protein structure (e.g. urea, E927b).
Even with a plasticizer the wheat glu-
ten can still harden during processing.
Using food grade reducing agents (e.g.
sulphites, E221) we can slow down this
hardening during processing. By vary-
ing parameters such as temperature, le-

vel of reducing agents, structure modi-
fying agents and plasticizers we are able
to coat wheat gluten onto paperboard.

Performance of wheat gluten
coated paperboards

The wheat gluten coated paperboard
produced in this project had excellent
oxygen barrier properties compared to
previously reported attempts. As oxy-
gen 1s a major contributor to the spoil-
ing of food this could lead to longer
shelf life for packaged goods. Not only
is the wheat gluten coated paperboard
resistant to oxygen, but tests indicate
that it is resistant to oil making it suita-
ble for a wide range of packaging, such
as higher fat content baked goods like
croissants and muffins.

These wheat gluten coated paper-
boards not only provide a market for
wheat gluten, but provide a biobased
and biodegradeable alternative to pa-
perboard coated with petrochemical
based coatings. In order to bring our
findings into commercially produced
food packages consisting of wheat glu-
ten coated paperboards, we have from
Nov 2016 transferred this project into a
Vinnova funded UDI stage 1 project. In
this collaboration between SLU Alnarp,
KTH, Karlstad University, Innventia
AB and Lantminnen AB we are look-
ing forward to a product that protects
your food in the future.
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