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Abstract: Plant secondary metabolites are compounds with immense biological activity and diversity in nature. They endow plants
with the ability to adapt to complex environments and resist pathogens, and they exhibit great potential in human health, drug
development, and the food industry. The bio-synthetic pathways of these compounds are intricate and influenced by both genetic
and environmental factors, reflecting the biological adaptability of plants in evolution. From antioxidant, antibacterial, to anticancer
activities, these metabolites provide natural solutions for medicine, agriculture, cosmetics, and other fields, demonstrating broad
research and development prospects. In-depth study of their synthetic mechanisms and activities will help us understand the chemical
diversity of nature and promote the sustainable utilization of plant resources and technological innovation.
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