BIODEGRADABLE
PACKAGING:

SPUDS GET PACKING

Biodegradable packaging trays made from
potato processing waste perform just as well
as conventional petrochemical-based
packaging materials, according to a new STI
report. There could be significant benefits for
the British potato industry as well as for the

environment.
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‘Using starch from
potato processing to
make packaging could
offer numerous benefits.
It makes a virtue out of
what is otherwise an
expensive waste
management challenge.’

\

Waste from the potato processing
industry can be turned into
biodegradable packaging trays that offer
major environmental advantages and
perform at least as well as trays made from
conventional plastics. That's the
conclusion of a Sustainable Technologies
Initiative research project that enabled
the British Potato Council to bring
together leading researchers, potato
producers and processors.

New regulations such as the EU Landfill
Directive have focused attention on the
disposal of plastic packaging in landfill
sites. Conventional plastics such as
polystyrene can last for 50 years before
they break down. As they are oil based,
they also consume valuable non-
renewable resources. Potato starch is a
readily renewable raw material and
discarded trays will completely degrade
in a few weeks through the action of
water and micro-organismes.

The STI project showed that starch
produced as a by-product of potato
processing provides ideal polymer
materials to make trays for packaging
fruit and vegetables. Around 17,000
tonnes a year of the waste is estimated to
be generated by British producers of crisps,
chips and other potato products—enough
to meet foreseeable packaging needs.
Tests showed that the processed waste
material actually performs better than
potato starch currently being imported
from Europe to produce a limited amount
of potato-based packaging on a
commercial scale.

‘Using starch from potato processing to
make packaging could offer numerous
benefits,’ says project manager Mike
Storey of the British Potato Council. ‘As
well as providing large volumes of

relatively consistent material it makes a
virtue out of what is otherwise an
expensive waste management challenge
for the potato industry. In doing so it
could capture extra value in supply
chains and significantly benefit the
international competitiveness of British-
based processing facilities.’

The project consortium included
researchers from Imperial College,
London and Pira International, supply-
chain partners including producers and
manufacturers such as McCain Foods
(GB), Greenvale AP and Organic Farm
Foods, and distributors such as HL
Hutchinson. Detailed environmental
impact and life cycle assessments were
carried out using trays for organic apples
supplied commercially to Sainsbury’s
supermarkets by the specialist supplier
PotatoPak Ltd, who also took a leading
part.

Nearly half of the project budget of
£222,000 was provided as a grant through
the Sustainable Technologies Initiative,
a major programme to improve the
sustainability of UK businesses. The STI
programme funds new ways to achieve
economic growth and employmentwhile
safeguarding the environment and
conserving finite oil and gas reserves.

‘The STI project enabled us to look beyond
the headline claims and consider the full
environmental profile of the product,
including use of raw materials and
ultimate disposal,’ explains Mr Storey. ‘It
confirmed distinct benefits from the use
of potato-based packaging compared to
common alternatives.’

The packaging was shown to be
particularly well suited to single-use
applications with fresh fruit and
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Copies of the reports, ‘Life Cycle
Assessment of Potato Starch-Based
Packaging’ and ‘Sustainable GB Potato
packaging - Supply Chain report’ are
available from the BPC website, or by
contacting BPC Publications on 01865
782222.
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vegetables that have a relatively short shelf
life. Performance proved as good as, and
in some cases better than, conventional
food trays. Using starch recovered from
potato processing instead of specially
grown potato crops was found to reduce
environmental impact still further and
there are expected to be significant
economic benefits to UK producers. Until
now waste starch has been sold to the
animal feed industry but higher returns
are predicted from the new packaging
market.

One obstacle to more widespread use of
the new packaging products is that costs
currently remain slightly higher than
conventional alternatives. In addition,
researchers discovered that benefits are
not currently recognised by consumers or
legislation. More widespread adoption of
home composting would offer a way of
encouraging take-up, it was concluded,

and minimise impact on the environment.

Eco-labelling schemes could encourage
consumer demand.

There have already been benefits from the
STI project, however. ‘The co-operation
that took place on the project has already
led to improvements in packaging and its
efficiency of production,’ says Mr Storey.
‘We now need to leverage environmental
benefits so that packaging users are
encouraged by “carrot or stick” to adopt
the packaging despite the marginally
higher initial cost.’

Other organisations taking part in the
project included Mylnefield Research
Services, Potato Processors’ Association
and Town & Country Communications.

Additional project information
and background
How is starch obtained from potato processing

operations?
Starch is released every time a potato is cut.
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Processing of potato products such as chips,
crisps and potato flakes produces large quantities
of waste starch. Undamaged starch, known as
white starch has the best colour and consistency
and offers the best value for packaging
applications.

How is the starch turned into packaging?
Starch is used as a polymer production feedstock
in place of petrochemical-based materials. After
processing and drying to destructure the starch
granules, it is mixed with other ingredients and
then treated in a high pressure thermoforming
process, resulting in plasticisation. This thermal
treatment gives the mechanical strength needed
to make rigid products such as trays for use in
awide variety of packaging applications.

How fast does potato-based packaging degrade
when packaging is thrown away?

The packaging is readily biodegradable. Tests
show that in nine days between 70% of dry
matter is lost when the material is placed in soil
and 45% when placed in garden compost. The
material can be expected to have broken down
completely within two to four weeks when
mixed into soil, compost or similar material.

Why not grow potatoes to make packaging
instead of using processing waste?

Starch can be obtained from specifically grown
crops. In continental Europe, food grade starch
is produced with the aid of EU subsidies under
a quota system. However Britain has never had
a potato starch industry and there is no
infrastructure to extract starch from potatoes.
It is unlikely that growing potatoes for starch
would be economic and there is plenty of waste
starch from existing processing applications.
Overall environmental impact is also reduced
by using recovered starch as the principal raw
material.

Are potatoes the only source of biodegradable
packaging?

Biodegradable polymers can be made from a
range of starch sources, including maize, wheat
tapioca and rice, as well as potatoes. Trials have
also taken place with these materials but
technical factors make potatoes attractive as the
raw material.
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