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Preparation and Application of Fiber Membrane Incorporating Butterfly Pea
Flower Anthocyanins by Electrospinning
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Abstract : To expand the application scope of butterfly pea flower natural pigments and develop a highly
sensitive, easy—to—use material for food freshness monitoring, in this study, anthocyanins were
extracted from butterfly pea flowers and used to prepare anthocyanin—loaded fiber membranes via
electrospinning, with polyacrylonitrile (PAN) as the film—forming material. The pH-responsive color—
changing properties of the membranes were investigated, and the fiber membranes were further
applied for visual monitoring of shrimp freshness. The results showed that the butterfly pea flower
anthocyanins exhibited a continuous range of color changes—from red, purple, and blue to yellow—
green—across a pH range of 1to 14, demonstrating excellent pH-responsive characteristics. For
shrimp stored under refrigeration over different days, the color differences of the fiber membranes
were consistently above 4.0, which falls within the range clearly discernible by the human eye, enabling
intuitive and rapid indication of shrimp freshness changes.

Keywords : pea flower anthocyanin; fiber membrane; electrospinning; freshness
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