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Abstract

This research aimed to develop a non-toxic, environmentally friendly seafood spoilage
indicator in the form of label film by incorporating butterfly pea (BP) extract into a
poly(vinyl alcohol) (PVA) matrix. The BP extract contains anthocyanins that respond
through visible color change to volatile amines released during the seafood spoilage
period. The dried BP extract was prepared by solid-liquid extraction using acidic
ethanol as a solvent, followed by freeze-drying. The total anthocyanin content in the
dried BP extract was equal to 44.17 mg/g as determined by the pH differential method.
The stability study of anthocyanins revealed the decrease in the total anthocyanin
content by 29.4% after 4 weeks of storage in darkness at 4 °C. The BP extract-PVA
films were prepared via a solution casting technique. The amount of the dried BP
extract added was varied between 0.2 and 1.6 wt% of the PVA matrix. By adjusting the
pH of the casting solution to 5, the resultant films appeared blue. The color intensity of
the films increased with increasing the BP extract content. The studies on color stability
and mechanical properties revealed a small color loss of the BP extract-PVA films
during storage at 4 °C and in darkness for 4 weeks as indicated by the slightly lower hue
angle and chroma values, and the added BP extract did not significantly affect the
tensile strength and elongation of the films. In addition, the BP extract-PVA films were
tested for their ability to respond to NH3 vapor as a model volatile amine. The films
gradually changed from blue to green in response to the NH3 vapor concentrations. The
results indicate that the developed BP extract-PVA films have potential applications as
seafood spoilage indicators.

Keywords: Seafood spoilage indicators / Volatile amines / Anthocyanins / Butterfly pea
extract / Poly(vinyl alcohol)
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