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Abstract

Marine organisms inhabit various places of the ocean, which shape their physiological activities.
Diverse habitats such as the coral reefs, sandy shores, rocky shores and mangrove swamps that
harbor dissimilar environmental conditions and ecological interactions exists in the ocean. Each
habitat often hosts specific organisms due to their distinct conditions, while some species may
thrive successfully in types of habitats. All life forms react to stress, through adaptive changes to
restore the internal cellular balance in physiological systems. Marine organisms that experience
high levels of oxidative stress enhance their production of secondary metabolites which generally
are  radical  scavengers  with  antioxidative  properties.  Marine  organisms,  usually  explored  for
bioactive compounds and medicinal properties, including antioxidant activities, have not been
assessed  for  their  phytochemical  and  activity  with  regards  to  their  occurrence  in  different
habitats. In this study, antioxidant levels and phenolic contents varied among different habitats (p
< 0.01). Extracts of most species from Mangrove swamps, rocky shores and deep reef habitat
displayed highest antioxidant levels (p<0.001) and phenolic contents (p<0.05) in comparison to
same species collected in sandy shore and shallow reef habitat. Nitrate levels, pH, temperature
and DO were highest in mangrove area compared to different habitats. Rocky shore had higher
phosphate level compared to other habitats. Sandy shore and rocky shore were similar in terms of
nitrate level, pH and Temperature. Higher DO was recorded in sandy shore compared to rocky
shore. Temperature and DO were lowest in the deep reef. These conditions have most probably
contributed  to  Intra-specific  variation  (i.e.  difference  occurring  within  specimens  of  same
species)  in  phenolic  pattern  and  antioxidant  activities  was  observed  in  alike  species,  under
differential  conditions prevailing in diverse habitats.  All species (3 out of 3) from mangrove
sites, half of the studied species (7 out of 14) from rocky shore and  half of the species (2 out of
4) from shallow reefs had highest activities in most antioxidant assays, compared to same species
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in another habitat. Highest phenolics in studied marine species were recorded in mangrove area,
followed by deep reef habitat and rocky shore and shallow reef habitat. Highest phenolics were
found in green macroalgae in mangrove area, followed by deep reef habitat and rocky shore.
Highest concentrations of phenolics occurred in brown macroalgae in sandy shore and in rocky
shore. Species from shallow reef and mangrove area were found to harbour the highest phenolics
in red macroalgal species compared to those found in other habitats. Difference in nutrient and
dissolved oxygen levels was significant, and is proposed to have an influence on the level of
phenolic contents and antioxidant activities of marine organisms such as seaweeds, seagrasses
and sea urchins. These results indicate that the differential environmental conditions occurring in
varied habitats are reflected by the physiology of tested species. Further studies are needed to
delineate  the  differential  conditions  leading  to  variable  phenolic  contents  and  antioxidant
activities.
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