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ABSTRACT

Marine organisms are highly productive, diverse, physiologically active, and chemically
unique, which provide a great opportunity for the discovery of novel potential bioactives.
Among marine flora, seagrasses have been used for a number of therapeutic purposes,
including the treatment of fevers, mental illnesses, wounds, skin diseases, muscle pain, and
stomach issues. Therefore, when examining their pharmacological action, it is crucial to
understand their bioactive metabolites, medicinal capabilities, and biochemical pathways. A
wide range of pharmacological effects, particularly antioxidant, antibacterial,
immunostimulatory, and anti-tumor activity, have been exhibited by the bioactive molecules
of seagrass. Secondary metabolite research trends have recently contributed to the
development of drugs with a focus on their pharmacological potential, notably antioxidant
potential. In cancer treatment, antioxidants are crucial for regression of premalignant lesions
and thereby preventing them from transforming into cancer. Because of its numerous
advantages, including anti-aging and anti-inflammatory properties, antioxidants have emerged
as scientifically fascinating molecules. Thus, it requires a systematic investigation of novel
and effective natural reservoirs for antioxidants. This review provides a thorough
understanding of antioxidant potential of seagrasses.

Keywords: Seagrasses; bioprospecting; bioactive compounds; antioxidants; anti-cancerous.

INTRODUCTION

Antioxidants are compounds that can slow down cell damage caused by free radical
molecules which is produced by the body in response to environmental and other stresses. In
biological systems, antioxidants serve a variety of purposes, including protecting cells from
oxidative damage and aiding within crucial cell signaling pathways. A variety of screening
assays, including the highthrough-put relative DPPH radical scavenging capacity (RDSC)
assay (Bhattarai et al., 2008) and the HO radical scavenging capacity (HOSC) assay (Cheng et
al., 2006), were established and employed to look for promising antioxidants.

There are several synthetic antioxidants that are now in use, including tert-butylhydroquinone
(TBHQ), butylated hydroxytoluene (BHT), and butylated hydroxyanisol (BHA). However,
because of severe negative effects, their use is currently limited. These results have
strengthened the efforts to create substitute antioxidants with a natural origin.

Finding new natural antioxidants from living systems for use in food, medicine, and cosmetics
has garnered a lot of interest recently. The search for bioactive chemicals to create novel
therapeutics has recently focused on a wide range of marine resources. Marine species are a
rich source for finding therapeutically effective compounds. Many of the marine metabolites
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recently discovered and widely available on the market have powerful pharmacological
effects. (Thakur Narsinh et al, 2005). Many researchers concentrated their studies on marine
invertebrates, seaweeds, and generally the abundantly present seagrasses are ignored.
Therefore, seagrass might be recognized as a viable option when searching for novel sources
of antioxidant compounds.

Seagrasses are the only angiosperms, that thrive in salty, marine conditions. These marine
angiosperm habitats are found all over the world and are used by marine species as breeding
and feeding grounds (Sakayaroj et al., 2010). The bioactive substance, which can be used to
treat fever, skin conditions, muscle discomfort, and wound healing, is produced by seagrass in
response to physical, chemical, and biological changes in the environment.

Seagrasses develop a range of new, structurally complex, and physiologically active
metabolites to help them survive the harsh underwater environmental circumstances. The
chemicals found in seagrass have a strong antioxidative nature, and seagrasses as a defensive
mechanism, releases even more secondary metabolites when under stress. (Subhashini et al.,
2013) There are numerous reports describing the antioxidant properties of the chemicals
produced by seagrasses, which can prevent the oxidation of other molecules
(Athiperumalsami et al 2010; Kannan et al, 2010). However, there are very few publications
on the seagrass' phytochemical components and their bioactive ability. This review sheds light
on the antioxidant capacity of seagrasses.

ANTIOXIDANTS

By capturing free radicals, antioxidants act as a radical scavenger and delay or prevent
oxidation. Natural extracts' medicinal merits have frequently been linked to their antioxidant
capacities. According to data, phytochemicals with antioxidant abilities are linked to a
decreased risk of fatality (Dixon et al, 2005). The total antioxidant activity, total phenolic
content, DPPH radical scavenging activity, hydrogen peroxide radical scavenging assay, nitric
oxide radical scavenging assay, and reducing power were often used to assess the antioxidant
capacity of seagrass extracts. The ability to scavenge free radicals is one of the antioxidant
strategies, and it also appears that phenolic components are in charge of the antioxidant
potential. Another method for understanding the mechanisms of action of antioxidants is to
determine reducing power.

ANTIOXIDANTS FROM SEAGRASS

The significant importance of antioxidants in the prevention of diseases, has drawn the
attention to the natural compounds isolated from marine plants, algae, and bacteria which are
able to counteract oxidative stress induced by exogenous and endogenous causes. The
antioxidant potential of marine resources has not yet been completely investigated. Seagrasses
are a major source of antioxidant molecules, according to reports that have appeared more
recently (Athiperumalsami et al, 2010; Kannan et al, 2010; Kannan et al, 2012). A number of
diseases may be prevented by the antioxidant activity of seagrasses, which may be caused by
the abundance of phytochemical constituents such phenols, flavonoids, and tannin. Natural
antioxidants are more efficient in scavenging free radicals and have less adverse effects than
synthetic antioxidants, making research on them more interesting and valuable for the society.
Table 1 summarizes the seagrasses' antioxidant potential.
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Table 1: Antioxidant potential of seagrasses

Extract

Seagrass species

Reference

Ethanol extract

Aqueous methanol

Methanol extract

Ethanol extract

Methanol, ethyl
acetate, n hexane

n-hexane, ethyl
acetate, ethanol

Methanol, acetone
hexane extracts

Enhalus acoroides

E. acoroides, Thalassia. hemprichii,
Halodule pinifolia, Syringodium
isoetifolium

H. pinifolia, Halophila ovalis, S.
isoetifolium, T. hemprichii, Cymodocea
serrulate

E. acoroides, H. ovalis, Halophila
ovate, Halophila stipulacea, T.
hemprichii, S. isoetifolium, C. serrulata,
H. pinifolia

T. hemprichii, C. rotundata, E.
acoroides, S. isoetifolium

H. pinifolia

H. pinifolia, H. ovalis and S isoetifolium

Kannan et al, 2010

Kannan et al, 2010

Athiperumalsami et al,

2008

Kannan et al, 2012

Santoso et al, 2012

Baehaki et al, 2017

Girija et al, 2013

4-5 August 2022

Ethanol C. serrulata Bharathi et al, 2019

Methanol S. isoetifolium Bharatharathna &
Santhanam, (2019)

Sulfated Cymodocea nodosa Kolsi et al, 2017

polysaccharide

extract

70% Acetone Cymodocea rotundata and C. serrulata ~ Wisespongpand et al,

2022

According to a current study conducted, the seagrass Haliphila stipulacea may serve as a
natural source of antioxidant agent that protects fibroblast cell lines from oxidative damage
(Sansone et al, 2021). The Halophila ovalis methanol extract had notable antibacterial, anti-
inflammatory, and antioxidant properties, making it a viable source for natural health
supplements (Yuvaraj et al,2012). In a recent study, the effects of heatwaves on the
antioxidant activity of the seagrass Cymodocea nodosa were examined. The results showed
that Cymodocea nodosa may exhibit signs of stress during a four-day heatwave at 40 °C, as
seen by the rise in antioxidant response (Costa et al, 2021).The bioactive compounds from
seagrasses have inherent antioxidant action, according to (Kolsi et al, 2017). According to a
recent study, the most effective antioxidants were the phenolic components of Thalassia
hemprichii and Cymodocea serrulata extracts (Ghandourah et al, 2021). The potential of
seagrass as a natural source of antioxidants was recently discovered when extracts from
Posidonia oceanica leaves were analyzed for their polyphenolic content and antioxidant
capability (Messina et al, 2021). The findings of recent studies indicate that Syringodium
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isoetifolium has strong antioxidant properties, which may be the basis for the plant's
therapeutic benefits. (Kalaivani et al,2021).

CONCLUSION

Owing to the bioactive qualities of seagrass compounds, in addition to playing an important
ecological function, seagrass has the potential to be a valuable resource for human health.
Recent studies revealed that seagrasses are unique source of powerful antioxidants and are
loaded with nutraceutical properties. Additional investigations are required to investigate the
potential compounds of seagrasses using various methods, such as HPLC-DAD and NMR, so
that the conclusions can be incorporated to clinical studies.
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