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Quantification of residual starch and evaluation of detergent performance

for polyethylene naphthalate resin tableware

Kimihiko Takada*, Erika Tan-no, Narumi Tihara, Yoshiko Miyazaki

Tableware used for school meals must be easily cleaned to protect the health of students.
Polyethylene naphthalate (PEN) resin is now frequently used for school tableware, particularly
that used to serve rice and side dishes, since it is easier to handle and clean than traditional
melamine resin or reinforced ceramic tableware. However, during regular inspections PEN
resin tableware was found to have detectable levels of residual starch that could not be removed
either in a dishwasher or by hand washing. Moreover, comparison of cleaning conditions and
detergent performance is challenging given the lack of objective and quantitative evaluation
methods.

Here we describe a method we devised for quantifying residual starch by image analysis
using ImagelJ. Detergent samples provided by several detergent manufacturers were used to
clean PEN tableware and the removal of residual starch was investigated at the university
laboratory level. Evaluation of the cleaning effect of various detergents using this imaging
method revealed that chlorine-based detergent was the most effective, and neutral detergent
containing enzymes also had good performance. Furthermore, extending the immersion time or
pre-heating in hot water at 90°C enhanced cleaning effectiveness.

The main selection criteria for detergents used in school lunch facilities include factors such
as impacts on workers and the environment, efficiency, and cost. It is expected that the analysis
results of the laboratory will be reflected in the hygiene management of school lunch sites and

will lead to the prevention of diseases in the community.
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