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Abstract

Phycobiliproteins, a class of naturally occurring bioactive compounds derived from
organisms such as red algae and cyanobacteria, have attracted considerable attention due
to their diverse biological activities. The present study aimed to investigate the structural
characteristics, spectral properties, and the free radical scavenging, antioxidant, and
antimicrobial activities of two major phycobilipigments. These pigments were extracted
from Spirulina platensis and Gracilaria gracilis, respectively. The extraction procedure
involved repeated freeze—thaw cycles followed by ammonium sulfate precipitation and
dialysis for partial purification. spectrophotometric analysis revealed maximum
absorption peaks at 620 nm for phycocyanin and at 495 and 545 nm for phycoerythrin.
SDS-PAGE analysis confirmed the presence of o and B subunits (18—20 kDa) and a y
subunit (31kDa). FTIR spectroscopy demonstrated the presence of characteristic
biological functional groups, including the (amide I) band at 1644 cm™ and tetrapyrrolic
structures.The DPPH assay verified the antioxidant capacity of both pigments. The free
radical scavenging activity was 59% for phycoerythrin and 42% for phycocyanin. Disk
diffusion assays demonstrated that both pigments exhibited antimicrobial activity against
Staphylococcus aureus and Escherichia coli. Phycoerythrin showed the highest activity
against Gram-positive bacteria, whereas phycocyanin exhibited greater inhibitory effects
against Gram-negative bacteria. These findings highlight the significant potential of these
pigments for pharmaceutical, industrial, and food applications.
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