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ABSTRACT

Fibers are forms of matter characterized by flexibility, fineness, and a high length-to-thickness ratio, embodying
properties such as large surface area, flexibility in surface functionalities, superior mechanical performance,
- ability to absorb dye and moisture, etc. Fibers can be transformed into coils, yarns, or fabrics by twisting or
overlapping, resulting in fibrous substrates that are self-standing, flexible, and exhibit excellent mechanical
properties. The porosity, functionality, hydrophobic and hydrophilic properties, and functional characteristics
for desirable applications can be achieved by varions physical and chemical modifications of fiber substrates.
. These physicochemical modifications render the fibers suitable for specialized applications such as food

spoilage detection and wastewater treatment.

Existing modification strategies for preparing indicators for food quality monitoring are not user-friendly,
equipment-free, and cannot be used without training and expertise. In this regard, we foeused on developing
simple physicochemical modifications of fibrous substrates for food-quality monitoring. In our first work,
natural jute fiber was subjected to delignification to incorporate pH-sensitive anthocyanins to monitor fish
quality. In the second work, we developed a new rub-coating strategy to anchor halochromic anthocyanins
directly from anthocyanin-rich red cabbage onto paper substrates, avoiding the extraction of anthocyanins to
create a functional colorimetric interface to monitor the quality of fish. Similarly, in our third work, an easy-to-
use milk spoilage indicator has been developed by rub-coating hibiscus flowers on paper. The color change
produced by the indicator was quantified using the free Android app based on L*, a*, b* and RGB values,
making this indicator consumer-friendly and instrument-free. Existing traditional single-function nanofiber
substrates are not suitable for treating complex wastewater. We fabricated a low-cost modified fibrous-based
membrane by incorporating photocatalytic metal-oxide nanoparticles into cellulose acetate and
polyvinylpyrrolidone nanofibers via electrospinning. The composite membranes exhibited oil/water separation,
dye adsorption, and photocatalytic dye degradation properties. The results presented in this thesis are expected
to inspire further investigations and applications related to fiber substrates.
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