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Abstract

The growing need for environmentally friendly surface coatings has led to interest
in natural substances that can replace synthetic chemicals. This study explores the use
of limonin, a limonoid compound abundantly found in citrus fruits and commonly
treated as waste from juice production. Due to its bioactive properties and molecular
structure, limonin was investigated for its potential to act as a surface coating agent
that reduces surface tension. The research was divided into three experiments. In the
first experiment, limonin was tested at concentrations of 0%, 20%, 40%, 60%, 80%, and
100% v/v, mixed with 60% ethanol and 5 grams of cellulose nanofiber, then applied to
glass slides by submersion for 10 minutes and dried for one hour. Water droplets were
then placed on the surface, and the diameter of the droplets was measured using
Tracker software to determine the contact angle. The results showed that the 100% v/v
concentration was the most effective in reducing surface tension. In the second
experiment, the coating was tested on different surface types, including glass, plastic,
cardboard, and cotton fabric. After dipping and drying, a droplet test was performed,
and it was found that the coating worked best on low-absorbent materials such as glass
and plastic. The third experiment assessed the durability of the coating by pouring 500
mL of water over the coated surfaces daily for seven days, followed by droplet analysis
each day. The coatings with 0-60% Vv/v limonin gradually lost effectiveness, while those
with 80-100% v/v maintained their surface tension-reducing ability throughout the
testing period. From these results, the 100% v/v limonin coating showed the highest
and most stable performance, making it a strong candidate for further development as
a natural and eco-friendly alternative to conventional surface coatings.

Keyword : Limonin surface tension cellulose nanofiber
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