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. ABSTRACT

Osteoporosis is a condition which is characterized by a marked decrease in bone
density, rendering bones more vulnerable to fractures. One of the major modifiable factors that
affect osteoporosis is the availability of calcium and antioxidant compounds. The current
research aimed at designing a nutraceutical that could act as an economical and easily available
source of calcium and antioxidant compounds. The fruit peels of eleven fruits (biowaste) were
selected as a raw material. The extracts were prepared in four different solvents viz ethanol,
methanol, acetone, and water. The raw materials were tested for minerals by both traditional
diacid method and ultrasonic-assisted methods. The antibacterial activity was determined by
agar well diffusion assay. For antioxidant activity, the DPPH and FRAP assays were
performed. Antioxidant compounds were quantified by colorimetric methods and were further
confirmed by GC-MS. The results indicated that the highest calcium level was found in
grapefruit while the highest antioxidant activity and antioxidant compounds were found in
white pomegranate. Being a rich source of calcium and antioxidant compounds, the sonicated
water extract of grapefruit peels was used to formulate a fortified bread as a nutraceutical. This
fortified bread was then subjected to comprehensive characterization, including analysis of
minerals, antibacterial and antioxidant assessments, quantification of antioxidant compounds,
proximate analysis, physical evaluations, shelf-life, and cost analysis. The findings from the
nutraceutical characterization revealed that the fortified bread can serve as an easily available
and cost-effective source of essential minerals, particularly calcium, and antioxidant
compounds crucial for maintaining bone health. Hence, this developed nutraceutical can be

used as a daily source of calcium and antioxidants needed to control or prevent osteoporosis.
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