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Evaluating the detergency effects of micro/nanobubble
by the ATP testing method

Yoko YAMAGUCHI and Yayoi NAKAMURA

In recent years, microbubble and nanobubble technologies using ozone or carbon dioxide
have been applied effectively to clean semiconductors and food materials. Although micro/
nanobubble technologies have also been applied to the laundering of clothing, its detergency
performance remains uncertain. We propose a method for evaluating the detergency effects
of micro/nanobubbles that uses adenosine triphosphate (ATP) as an index. We also examined
a procedure for generating soiled materials (e. g.. soiled fabrics) by selecting the model
contaminant needed to verify the detergency effects of micro/nanobubbles. The quantity of
ATP was measured as a relative light unit (RLU) ; the larger the RLU, the larger the quantity
of ATP.

We found plain gelatin, milk gelatin, and green tea gelatin, used to model protein
contamination, to be suitable model contaminants when measuring the quantity of ATP alone or
in combination with adenosine monophosphate (AMP) for ATP testing method. For evaluations
of the detergency of soiled materials such as slide glasses, cotton fabric, and polyester fabric, we
found that micro/nanobubble water alone and micro/nanobubble water containing a surfactant
both increased the RLU that reflects the quantity of ATP in the residual liquid, indicating
the detergency effects of micro/nanobubble water. Although the RLU of materials soiled with
plain gelatin was lower than that of materials soiled with green tea or milk gelatin, we found
the RLU of materials soiled with plain gelatin useful in evaluating the detergency effects of
micro/nanobubble water.
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