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• With increasing H₂O₂ severity, the samples became lighter (L* ↑, b* ↑, 

with minimal change in a*).

• Total phenolic content decreased markedly, while sulfate and uronic acid 

were largely preserved.

• Mw decreased, whereas Rn remained nearly constant → indicating 

controlled hydrolysis.

• Lower-Mw fractions exhibited stronger antioxidant, antibacterial, and 

immunomodulatory activities.


