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Abstract
Mauritius boasts a highly diverse marine ecosystem, with 435 seaweed species. However, limited 

research has been conducted on their bioactive potential. This study assessed the antioxidant, 

anti-Candida albicans, and anti-Staphylococcus aureus activities of four seaweed species: Caulerpa 

racemosa, Boodlea sp., Chondrus crispus and Padina gymnospora. Specimens were collected on the 

structures of a marine fish farm and macerated with five solvents: methanol, ethanol, acetone, 

dichloromethane, and deionized water. Antioxidant activity was measured using the 2,2-diphe-

nyl-1-picrylhydrazyl assay, while minimum inhibitory concentrations (MICs) were evaluated 

using the broth microdilution method. Acetone and methanol yielded the highest extract concen-

trations (up to 77.7 mg/mL). Antioxidant activity varied significantly by species and solvent, with the 

strongest activities observed in the acetone extract of Boodlea sp. (ψ̂ = 1.55 %; p = 0.030) and the meth-

anolic and dichloromethane extracts of P. gymnospora (ψ̂ =44.70% and 23.94 %). All species, except  

C. racemosa, exhibited antifungal activity, with ethanol and dichloromethane extracts of P. gym-

nospora the most effective (25 mg/mL and 37.5 mg/mL, respectively). C. crispus showed the high-

est antibacterial activity, especially in its acetonic extract (MIC = 20.8 mg/mL). Deionized water 

extracts showed no antimicrobial activity. These results highlight the pharmaceutical potential 

of Mauritian seaweeds and the need for further bioactivity research.
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Introduction
Seaweeds or macroalgae are multicellular algae, clas-
sified into three major classes: Chlorophyceae (green 
algae), Rhodophyceae (red algae), and Phaeophy-
ceae (brown algae) (Pereira, 2021). These species are 
essential components of marine ecosystems with 
various roles, as habitats for a  range of invertebrates, 
as the base of food chains, in nutrient recycling and 
coastal protection (Cotas et al., 2023).  As photosyn-
thetic organisms, they are involved in oxygen gener-
ation, carbon dioxide reduction, and carbon storage, 
assisting in climate change mitigation (Ross et al., 
2023). While they are well known in the food indus-
try (García-Poza et al., 2022), in aquaculture (Chopin  
and Tacon, 2021) and more recently in agriculture 
as fertilizers (Dang et al., 2023), their pharmaceuti-
cal potential is less well known. In fact, some studies 

have shown that seaweeds do possess a diverse range 
of pharmaceutical potentials, such as cytotoxicity, 
antioxidant and anti-inflammatory (El-Sheekh et al., 
2023; Lomartire and Gonçalves, 2022; Baghel et al., 
2023). This capacity is the result of chemical constit-
uents such as phenolic compounds, flavonoids, terpe-
nes,  pigments, and polysaccharides that they possess 
and can produce as protection from harsh and chang-
ing environments (Cotas et al., 2024). Although there 
are no FDA-approved drugs made from seaweeds yet, 
their potentials has long been recognized in tradi-
tional Chinese medicine for years (Liu et al., 2020). 

Under normal physiological conditions, the human 
body generates free radicals, including reactive oxy-
gen species (ROS) and reactive nitrogen species 
(RNS), which are typically regulated by endogenous 
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antioxidants ( Jîtcă et al., 2022). However, when the 
production of free radicals exceeds the body’s antiox-
idant capacity, an imbalance occurs, leading to oxida-
tive stress associated with the development of various 
diseases such as cardiovascular and neurological dis-
orders, as well as cancer ( Jomova et al., 2023). This has 
intensified the search for external sources of antioxi-
dants. Marine organisms, particularly seaweeds, have 
evolved effective antioxidant defense mechanisms to 
adapt to the challenging conditions of their environ-
ment. Numerous studies have highlighted the antiox-
idant potential of seaweed which is attributed to their 
diverse biochemical composition (Kumar et al., 2021; 
Begum et al., 2021; Hejna et al., 2024).

Antimicrobial resistance is an issue that continues to 
pose a threat to humanity, resulting in an estimated 
10 million deaths annually by 2050 (Naghavi et al., 
2024). In 2019 alone, Staphylococcus aureus, respon-
sible for various diseases, including skin infections, 
osteomyelitis, pulmonary infections, and toxic shock 
syndrome, was associated with more than 1 million 
deaths (GBD Antimicrobial Resistance Collaborators, 
2022). Similarly, approximately 150 million mucosal 
infections and 200,000 deaths are caused by the fun-
gus Candida albicans  (Richardson, 2022).  One way to 
deal with this issue is to tend towards new sources of 

antimicrobials (Cotas et al., 2024). Seaweeds are one 
of the marine species that has been shown to possess 
a range of bioactive compounds with antimicrobial 
potential against various pathogens, including both 
microbes mentioned (Richardson, 2022; Ganeshku-
mar et al., 2020; Gomes et al., 2022).

Mauritius is an island located in the Indian Ocean, 855 
kilometers east of Madagascar, between longitudes 
57°16’ and 57°49’ east, and latitudes 19°58’ and 20°34’ 
south. With an Exclusive Economic Zone (EEZ) of 2.3 
million square kilometers and a diverse marine eco-
system, the island is highly dependent on its marine 
resource, which also includes 435 seaweed species (59 

brown, 108 green and 268 red algae) (EDB Mauritius, 
2022; Nazurally et al., 2022). The potential of seaweeds 
is mostly being explored commercially as fertilizers 
and in aquaculture (Msuya et al., 2022; Nazurally et al., 
2022; United Nations Mauritius, 2023). While studies 
on their antioxidant potential are limited and their 
antimicrobial properties have not yet been explored, 
other marine species such as parrotfish, seagrasses 
and marine bacteria have been studied in this area 
(Nazurally et al., 2023; Surroop et al., 2024; Aullybux 
et al., 2022). Therefore, this study aimed to investigate 
the antioxidant, anti-candidal, and anti-staphylococcal 

Figure 1. Mauritius in the Indian Ocean and site of sample collection. 
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potentials of four selected seaweed species, represent-
ing the three major categories of seaweeds. Addition-
ally, it seeks to identify the most effective solvents for 
extracting these bioactive compounds.

Materials and methods
Site description and seaweed collection
The four seaweeds Caulerpa racemosa, Boodlea sp. 
(Chlorophyta), Chondrus crispus (Rhodophyta) and 
Padina gymnospora (Ochrophyta) were collected at 
Pointe aux Feuilles, which is located on the east coast 
of Mauritius (Fig. 1) from the ropes of an operational 
fish farm. Pointe aux Feuilles covers an area of 20 km2 
and is known for the fish aquaculture farm present, 
coral nurseries, as well as a tourism attraction and a 
fishing site (IUCN Tech4Nature, 2021). The species 
were identified using their morphological traits as 
described in previous literature (Kalasariya, 2019; Jag-
tap, 1993) and transported to the University of Mauri-
tius with seawater in ziplock bags, under ice-cold con-
ditions of 4 0C, to prevent sample deterioration. In the 
laboratory, the samples were immediately and thor-
oughly washed with distilled water to remove debris 
and sand, weighed, and then stored at -70 °C.  

Solvent extraction
Two hundred grams of pre-weighed seaweed (wet 
weight) were freeze-dried and ground into fine pow-
der. The powder was allowed to macerate for four 
hours with five solvents separately (80 % methanol, 80 
%  ethanol, 80 % acetone, 80 % dichloromethane and 
deionized water), in a ratio of 1:10, at 200 rpm on an 
orbital shaker. The mixture was then centrifuged at 
1400 rpm for 20 minutes, and the supernatant was 
decanted and stored in a vial at 4 °C (Ling et al., 2015). 

Antioxidant activity: DPPH (2,2-diphenyl-1-
picrylhydrazyl) radical scavenging assay
For the DPPH assay, the method used by Nazurally et 
al. (2023) and Bhowany et al. (2025) was utilized with 
some modifications, with ascorbic acid as the stand-
ard. One mL of freshly prepared 0.3 mM of DPPH 
solution was added to 2.5 mL of 10 mg/mL seaweed 
extracts, or ascorbic acid. The mixtures were allowed 
to react in the dark at room temperature for 30 min-
utes and then their absorbance was read at 518 nm. 
The percentage of DPPH radical scavenging activity 
was then calculated through the following equation:

DPPH scavenging activity % = ((absorbance of the con-
trol – absorbance of the sample) / absorbance of the 
control) × 100

Antibacterial and antifungal activity: Minimum 
Inhibitory Concentration (MIC) determination
The broth microdilution method, adapted from Pala-
niyappan et al. (2023) and Surroop et al. (2024), was 
used to determine the MIC of the seaweed extracts 
against Staphylococcus aureus and Candida albicans. Pure 
cultures of the microorganisms were obtained from 
the Botany laboratory of the University of Mauritius. 
The microbial suspensions were cultured for 24 hours 
and adjusted to a 0.5 McFarland turbidity standard.

One hundred µL of Mueller-Hinton broth (for S. aureus) 
or Sabouraud Dextrose broth (for C. albicans) was added 
to each well in sterile 96-well microtiter plates. Sea-
weed extracts (50 mg/mL) were added to the first row 
and serially diluted two-fold to obtain final concentra-
tions ranging from 50 to 1.563 mg/mL. Then 100 µL 
of microbial suspension was added to each well. Three 
replicates of each plate were carried out. 

Negative controls included the solvents and broths only, 
while positive controls were chloramphenicol (antibac-
terial) and nystatin (antifungal). Plates were incubated at 
37 °C for 24 hours, followed by the addition of 20 µL of 
0.2 mg/mL INT (iodonitrotetrazolium chloride) to each 
well. Plates were further incubated at 37 °C for 30 min-
utes. A red color indicated microbial growth, while a yel-
low color signified growth inhibition, indicating the MIC.

Statistical analysis
All experiments were performed in three replicates 
using a completely randomized factorial design. 
Results were expressed as means and initially recorded 
in Microsoft Excel. Statistical analysis was conducted 
using Jamovi software ( Jamovi, 2025). Due to vio-
lations of normality and homogeneity of variance, 
a robust ANOVA was applied to assess differences in 
antioxidant and antimicrobial activities. Bootstrap 
post-hoc tests (599 samples) were used to evaluate the 
main effects of species and solvents, as well as their 
interaction effects on antioxidant activity. A 5 % signif-
icance level (p < 0.05) was used for all analyses. 

Results
Concentration of extracts
The concentrations of seaweed extracts ranged from 
52.3 to 77.7 mg/mL, with the lowest yields obtained 
using deionized water. Acetone yielded the highest 
extract concentrations for Boodlea sp. (72.2 mg/mL), P. 
gymnospora (76.1 mg/mL), and C. crispus (76.6 mg/mL), 
while methanol was most effective for C. racemosa, pro-
ducing the highest concentration of 77.7 mg/mL (Fig. 2).



26 WIO Journal of Marine Science  24 (2) 2025 23-35 |  V. Ramsamy et al.

Antioxidant activities of seaweed extracts
Figure 3 illustrates the DPPH (2,2-diphenyl-1-picryl-
hydrazyl) radical scavenging activities of the seaweed 
extracts, which varied widely depending on the species 
and the solvent used. The antioxidant activity ranged 
from 8.54 ± 2.75 % for C. crispus extracted with deionized 
water to 65.69 ± 2.58 % for P.  gymnospora extracted with 
ethanol, indicating substantial variability in extract 
efficacy. The statistical analysis revealed significant dif-
ferences in antioxidant activities among the seaweed 
species. Boodlea sp. exhibited the highest antioxidant 
activity, significantly outperforming C. racemosa and 
C. crispus, with robust mean differences of 87.09 % and 
69.08 %, respectively. Similarly, P. gymnospora demon-
strated significantly higher antioxidant activity than C. 

racemosa and C. crispus, with robust mean differences 
of 75.75 % and 57.75 %, respectively. Overall, Boodlea sp. 
and P. gymnospora showed the most potent antioxidant 
activities among the tested seaweeds (Table 1).

Significant differences in the main effects of solvents 
were observed (Table 2). Ethanol was the most effec-
tive solvent, producing significantly higher DPPH 
activity compared to all other solvents. It was followed 
by acetone, methanol, and dichloromethane, while 
deionized water consistently resulted in the lowest 
antioxidant activities. Specifically, ethanol showed 
significantly greater activity than acetone and dichlo-
romethane, with robust mean differences of 50.60 % 
and 118.31 %, respectively. Acetone also outperformed 
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Figure 2. Concentration of seaweed extracts.
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Figure 3. DPPH activities of seaweed extracts.
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dichloromethane (by 67.71 %), and methanol was more 
effective than dichloromethane (by 46.57 %).

Significant effects of species–solvent interaction on 
DPPH activities were observed (Table 3). Notably, the 
use of deionized water with Boodlea sp. and C. cris-
pus resulted in markedly lower antioxidant activities, 
with robust mean reductions of 23.76 % and 29.56 %, 
respectively. Interestingly, P. gymnospora extracted with 
ethanol also exhibited reduced antioxidant activity 
(−28.63 %), despite ethanol’s overall superior perfor-
mance. In contrast, several seaweed-solvent combi-
nations yielded significantly higher antioxidant activ-
ity compared to other combinations. These included  
C. crispus with dichloromethane (+49.39 %), P. gymno-
spora with methanol (+44.70 %), C. racemosa with meth-
anol (+25.31 %), P. gymnospora with dichloromethane 
(+23.94 %), C. crispus with acetone (+15.14 %), and Boodlea 
sp. with acetone (+1.55 %).

In summary, optimal solvent-seaweed combinations 
for antioxidant extraction were species-specific. Ace-
tone was the most effective solvent for Boodlea sp., 
methanol was best suited for C. racemosa and P. gym-
nospora, while dichloromethane yielded the highest 
antioxidant activity for C. crispus.

Antibacterial activity
The minimum inhibitory concentration (MIC) was 
significantly influenced by both the seaweed species 
and the solvent used for extraction, as determined by 
a robust ANOVA (p < 0.01). MIC refers to the lowest 
concentration of an extract required to inhibit micro-
bial growth, with lower MIC values indicating stronger 
antibacterial activity. All seaweed extracts, except 
those extracted using deionized water, demonstrated 
significant antibacterial activity against S. aureus. 
Among the seaweeds tested, C.  racemosa exhibited the 
weakest antibacterial activity, with MIC values of 50 
mg/mL across all solvent extractions except for deion-
ized water, where no activity was observed.

The most potent antibacterial activity was observed 
in C. crispus extracts, particularly when acetone was 
used as the solvent (MIC = 20.8 mg/mL). Ethanol and 
methanol extracts of this species also exhibited strong 
antibacterial effects, with MIC values of 25 mg/mL. In 
contrast, the dichloromethane extract showed the low-
est activity among the C. crispus extracts. For Boodlea 
sp., the strongest antibacterial activity was found in the 
ethanol and methanol extracts (MIC = 25 mg/mL), fol-
lowed by dichloromethane (MIC = 37.5 mg/mL), with 
acetone yielding the weakest effect (MIC = 50 mg/mL). 

Table 1. Post Hoc Tests: Main effect of seaweed species on DPPH activity. 

95 % Confidence interval

psi-hat p Lower Upper

Boodlea sp. Caulerpa racemose 87.09 <.001 43.83 129.48

 Chondrus crispus 69.08 <.001 27.39 110.27

 Padina gymnospora 11.33 0.212 -20.34 43.95

Caulerpa racemose Chondrus crispus -18.00 0.177 -64.05 25.10

 Padina gymnospora -75.75 <.001 -106.95 -40.98

Chondrus crispus Padina gymnospora -57.75 <.001 -92.20 -27.87

Table 2. Post Hoc Tests: Main effects of solvent on DPPH activity.

95 % Confidence interval

psi-hat p Lower Upper

Deionised water methanol -69.70 <.001 -105.52 -41.23

 ethanol -141.44 <.001 -177.06 -99.83

 acetone -90.84 <.001 -129.43 -65.82

 dichloromethane -23.13 <.001 -38.96 -14.74

Methanol ethanol -71.74 <.001 -114.94 -16.18

 acetone -21.14 0.095 -69.45 14.49

 dichloromethane 46.57 <.001 17.62 74.21

Ethanol acetone 50.60 0.013 -6.75 85.67

 dichloromethane 118.31 <.001 73.96 144.16

Acetone dichloromethane 67.71 <.001 41.66 102.24
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P. gymnospora exhibited the greatest antibacterial activ-
ity with ethanol and dichloromethane extracts (both 
with MIC = 25 mg/mL), whereas methanol and ace-
tone extracts showed reduced activity (MIC = 50 mg/
mL). As expected, the positive control, chlorampheni-
col, exhibited the highest antibacterial efficacy, with an 
MIC value of 1.563 mg/mL. (Fig. 4)

Antifungal activity
All seaweed species, with the exception of C. racemosa, 
exhibited significant antifungal activity against C. albi-
cans (p < 0.01). P. gymnospora demonstrated the strong-
est antifungal properties, but only when extracted with 
ethanol and dichloromethane, yielding MIC values of 
25 mg/mL and 37.5 mg/mL, respectively. Moderate 
antifungal activity (MIC = 50 mg/mL) was observed 

Table 3. Post Hoc Tests: Seaweed and solvent interaction effects on DPPH activity. 

95 % Confidence interval

  psi-hat p Lower Upper
Boodlea sp. deionized water -23.76 0.018 -50.44 5.60

 methanol -5.78 0.389 -23.73 18.37

 ethanol -21.33 0.115 -35.91 13.97

 acetone 1.55 0.030 -0.24 12.58

 dichloromethane 17.97 0.104 -15.19 52.89

Caulerpa racemose deionized water 2.42 0.321 -31.98 54.89

 methanol 25.31 <.001 3.69 53.50

 ethanol -15.55 0.217 -44.75 28.18

 acetone 7.34 0.232 -9.08 26.79

 dichloromethane 22.89 0.072 -4.69 38.17

Chondrus crispus deionized water -29.56 <.001 -49.91 -12.52

 methanol 19.83 0.053 -8.45 43.02

 ethanol -8.81 0.222 -36.62 15.77

 acetone 15.14 <.001 8.75 21.73

 dichloromethane 49.39 <.001 13.60 80.83

Padina gymnospora deionized water 20.76 0.067 -14.41 55.99

 methanol 44.70 <.001 30.96 61.95

 ethanol -28.63 0.038 -69.95 9.49

 acetone -4.69 0.285 -24.59 19.76

 dichloromethane 23.94 <.001 2.76 47.77

Figure 4
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for methanolic extracts of Boodlea sp. and for C. crispus 
extracted with ethanol and dichloromethane. No anti-
fungal activity was observed for any extracts obtained 
using deionized water or acetone. The antifungal con-
trol, nystatin, showed the most effective inhibition of 
C. albicans, with an MIC of 1.563 mg/mL, as expected 
(Fig. 5).

Discussion
Seaweeds are promising marine resources with signif-
icant bioactive potential and high cultivation feasibil-
ity, making them suitable candidates for drug discov-
ery. One critical step in maximizing their bioactivity 
is the optimization of extraction conditions, such as 
the choice of solvent, which significantly influences 
extract yield and quality (Quitério et al., 2022; Savira 
et al., 2021). In the present study, solvent type notably 
affected the concentration of seaweed extracts. Among 
the five solvents tested (acetone, methanol, ethanol, 
dichloromethane, and deionized water), deionized 
water consistently yielded the lowest extract concen-
trations, whereas acetone and methanol produced 
the highest yields depending on the species. These 
findings partially contrast with those of Sasadara 
and Wirawan (2021), who reported higher extraction 
yields for Gracilaria spp. using water compared to 100 
% acetone and ethanol.

The continuous search for novel antioxidants is essen-
tial to combat diseases associated with oxidative stress 
(Marcucci et al., 2023). Seaweeds, which naturally pro-
duce antioxidant compounds as part of their defense 

mechanisms, are excellent candidates for such explo-
ration. In this study, all seaweed species demonstrated 
antioxidant activity, though the degree varied signif-
icantly among species. This variability likely reflects 
differences in the composition and concentration of 
bioactive compounds responsible for the observed 
antioxidant activities. Similar variability in bioactivity 
among seaweed species is also demonstrated in the 
study of  El-Sheekh et al. (2023), among the seaweeds 
Ceramium rubrum (Rhodophyta), Sargassum vulgare, 
Sargassum fusiforme and Padina pavonia (Phaeophyta), 
mainly due to differences in composition of polyphe-
nols, pigments, fatty acids, porphyrans, ulvans, and 
trace elements like zinc.

Among the tested seaweeds, Boodlea sp. and P. gymno-
spora exhibited the highest DPPH (2,2-diphenyl-1-pic-
rylhydrazyl) radical scavenging activity, with no sta-
tistically significant difference between them. This 
suggests a similar composition or level of antioxidant 
compounds in these species. Similar activities of these 
two species were also reported by Ishakani et al. (2016) 
in India, but with a lower % DPPH (approximately 46 % 
and  49 % less, respectively). In the study of  Nazarudin 
et al. (2022), the DPPH activity of P. gymnospora  was 
linked to the secondary compounds alanine, N-phe-
nylacetylphenylalanine, glutamic acid, sarcosine, and 
π-methylhistidine. Conversely, C. crispus exhibited 
significantly lower DPPH activity as compared to the 
other seaweeds in this study (19.27 ± 1.48 % in metha-
nol extract), which was the same for C. crispus in other 
studies in Saudi Arabia (Alkhalaf, 2021) and Spain 

Figure 5. Antifungal activities of the seaweed extracts against Candida albicans.
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(López-Hortas et al., 2022). Still, C. crispus in this study 
had a greater antioxidant activity than the same spe-
cies from Spain (1.11 ± 0.01 %). 

Solvent polarity plays a crucial role in the extraction 
efficiency of antioxidant compounds. In this study, 
solvents ranging from highly polar (deionized water) 
to non-polar (dichloromethane) significantly influ-
enced DPPH radical scavenging activity (p < 0.01). The 
general trend observed was ethanol > acetone > meth-
anol > dichloromethane > deionized water. However, 
this trend varied depending on the seaweed species, 
with a significant interaction observed between sol-
vent and species (p < 0.01). This is attributed to the 
selective solubility of antioxidant compounds in sol-
vents of differing polarities (Nawaz et al., 2020; Sur-
roop et al., 2024). Polar solvents such as methanol are 
known to extract higher levels of phenolics, flavonols, 
and tannins, key compounds with antioxidant proper-
ties (Kumari et al., 2024). 

A similar solvent-dependent effect was reported by 
Palaniyappan et al. (2023) for C. racemosa in Tamil 
Nadu, where methanol showed the highest DPPH 
activity (54.21 ± 1.39 %), followed by ethanol and ace-
tone. Although lower activities were recorded in the 
present study, methanol still produced significantly 
higher antioxidant activity for C. racemosa (p < 0.01). 
These differences may result from regional varia-
tion in seaweed biochemical profiles. Notably, Boodlea 
sp. exhibited greater DPPH activity when extracted 
with the less polar solvent acetone (p = 0.03), and C. 
crispus showed higher activity with both acetone and 
dichloromethane (p < 0.01), indicating the presence of 
non-polar or semi-polar bioactive compounds such as 
lipids, terpenoids, or flavonoids (Rodríguez et al., 2020; 
Romano et al., 2025). For P. gymnospora, both methanol 
and dichloromethane extracts exhibited antioxidant 
activity, with methanol, the polar solvent, being more 
effective (38.08 ± 1.73 % vs. 28.3 ± 0.49 %). This suggests a 
predominance of polar antioxidant constituents in this 
species, consistent with findings by Akbar et al. (2021), 
who reported higher levels of flavonoids, saponins, and 
phenolics in methanolic extracts of the species.

Marine macroalgae have evolved to synthesize sec-
ondary metabolites as chemical defenses against 
environmental stressors, including microbial threats 
(Gomes et al., 2022; Noorjahan et al., 2022; Nazurally 
et al., 2023). In the current study, all four seaweed 
species demonstrated antibacterial activity against  
S. aureus, although efficacy varied with both species 

and solvent used. Deionized water was ineffective for 
all species, likely due to its poor ability to extract some 
antimicrobial compounds such as pigments as shown 
in the study of Purnomo et al. (2020). 

C. crispus exhibited the strongest antibacterial activity, 
when macerated with acetone, while methanol and 
ethanol extracts had higher (weaker activity) MICs. 
López-Hortas et al. (2022) also reported antimicrobial 
activity of C. crispus against S. aureus, but with even 
lower MICs (0.25 mg/mL), attributed to high levels of 
saturated fatty acids, carotenoids, phenolics, and poly-
saccharides. Conversely, the non-polar dichlorometh-
ane extract showed weaker activity,  consistent with 
results from Shobier et al. (2023), who observed no 
antimicrobial activity using non-polar hexane extracts 
of Ulva spp., suggesting the absence of the target bio-
active compounds. Although C. racemosa showed the 
lowest activity in this study (MIC = 50 mg/mL), much 
higher antibacterial efficacy was reported in India (MIC 
= 0.2 mg/mL), likely reflecting regional differences in 
chemical composition (Palaniyappan et al., 2023).

C. albicans is a commensal yeast that can become 
pathogenic under favorable conditions. All seaweeds 
tested exhibited anti-candidal activity, except C. rac-
emosa. This contrasts with studies from Indonesia 
and Sudan, where C. racemosa effectively inhibited 
C. albicans (Anggraeni et al., 2021; Nursidika et al., 
2025; Abdalla et al., 2016). Among the species studied,  
P. gymnospora displayed the strongest antifungal activ-
ity, particularly when extracted with ethanol (25 mg/
mL) and dichloromethane (37.5 mg/mL). In contrast, 
no activity was observed with the ethanolic extracts 
from Morocco (El Wahidi et al., 2015).  Although meth-
anolic extracts of P. gymnospora have been reported to 
contain higher polyphenolic and diphenolic content 
than Boodlea sp. (Ishakani et al., 2016), only the meth-
anolic extract of Boodlea showed anti-candidal activ-
ity. This implies that other compounds, such as ter-
penes and terpenoids, beyond phenolics alone, have 
contributed to the antifungal activity of P. gymnospora 
(Rao et al., 2020). Finally, neither acetone nor deion-
ized water extracts exhibited antifungal activity in any 
of the four seaweed species studied. This contrasts 
with findings from India, where acetone was the most 
effective solvent for 23 seaweed species, followed by 
methanol (Priyanka and Rajaram, 2022).

Notable regional variations in antioxidant and anti-
microbial activities were observed, with certain cases 
in this study showing higher bioactivity compared to 
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Table 4. Regional comparison of DPPH activities and antimicrobial activities.

Seaweed
Chlorophyta Rhodophyta Ochrophyta

CitationCaulerpa 
racemosa

Boodlea sp.
Chondrus 

crispus
Padina 

gymnospora

Solvent

Antioxidant 
assay: DPPH 
activity (%)

Present Study

Ethanol 39.37 ± 6.4 52.7 ± 3.19 59.4 ± 9.32 65.69± 2.58

Methanol 30.66 ± 7.07 61.97± 6.68 19.27±1.48 36.08 ±1.73

Acetone 34.78 ± 4.8 59 37± 5.32 43.1 ± 2.53

Dichloromethane 19.7 ± 0.67 25.4 27.7± 0.67 28.3 ± 0.49

Deionized water 11.11 ± 3.02 21.62 ± 0.05 8.54 ± 2.75 33.94 ± 1.19

Tamil Nadu, 
India

Polysaccharides - - -
77.6 %

(Padina sp.)
(Arunkumar et al., 2021)

Saudi Arabia Methanol - - 25.0 ± 2.6 - (Alkhalaf, 2021)

Spain
microwave 
hydrodiffusion

- - 1.11 ± 0.01 - (López-Hortas et al., 2022)

Tamil Nadu, 
India

Methanol 54.21 ± 1.39 % - - -

(Palaniyappan et al., 2023)Ethanol 47.59 ± 1.78 % - - -

Acetone 46.23 ±0.46 % - - -

Gujarat, India 
(mM Equivalent 
Ascorbic Acid/ 
g DW)

Methanol - 16.42 ± 0.88 - 16.5 ± 0.66 (Ishakani et al., 2016)

Antibacterial 
activity against 
Staphylococcus 
aureus 

Present Study
(MIC in mg/mL)

Ethanol 50 25 25 25

Methanol >50 >25 >25 >50

Acetone >50 >50 >20.8 >50

Dichloromethane >50 >37.5 >50 >20

Deionized water NI NI NI NI

India

Methanol >0.2 NI NI NI

(Palaniyappan et al., 2023)Ethanol >0.2 NI NI NI

Acetone >0.2 NI NI NI

Egypt in mm
(disc diffusion  
in mm)

Methanol - - - NI
(El Shafay et al., 2016)

Ethanol - - - 11.67 ± 0.57 

Indonesia in  
mm (disc 
diffusion in mm)

Active peptide - - 14.4 mm - (Habibie et al., 2023)

Spain (MIC in 
mg/ml)

- - - 0.25 - (López-Hortas et al., 2022)

Indonesia(mic 
in ppm)

Ethyl-acetate 1000 ppm - - - (Anggraeni et al., 2021)

Sudan, Africa 
(mg/Ml)

Methanol 6.25 - - - (Abdalla et al., 2016)

Morocco Ethanol - - - NI (El Wahidi et al., 2015)

Antifungal 
activity against 
Candida 
albicans

Present Study
(MIC in mg/ml)

Ethanol NI NI >50 >25

Methanol NI >50 NI NI

Acetone NI NI NI NI

Dichloromethane NI NI 50 37.5

Deionized water NI NI NI NI

Gulf of Mannar, 
India

- - - >50 (Arumugam et al., 2019)

Indonesia (mic 
in ppm)

Ethyl-acetate 500 - - - (Anggraeni et al., 2021)

Indonesia (µg/
mL)

96% ethanol, 
followed by 
fractionation

64 µg/mL - - - (Nursidika et al., 2025)

Sudan, Africa Methanol  6.25 mg/mL - - - (Abdalla et al., 2016)

Morocco Ethanol - - - NI (El Wahidi et al., 2015)

NI: No inhibition
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previously reported values (Table 4). Interestingly, 
the collection site for the seaweed species was located 
on a fish farm in Mauritius, which may have influ-
enced the production of bioactive metabolites. Envi-
ronmental factors such as nutrient enrichment or 
exposure to effluents could have induced stress-re-
lated metabolic adaptations, potentially enhanc-
ing the bioactivity of the seaweeds (Manivannan  
et al., 2011). 

Conclusion
All four seaweed species examined demonstrated 
notable bioactivities, with variations depending on 
species and extraction solvent. Acetone and methanol 
yielded higher extract concentrations, while deionized 
water resulted in the lowest extract yields, weak anti-
oxidant activity, and absence of antimicrobial effect. 
The strongest antioxidant activities were observed 
in the acetonic extract of Boodlea sp. and the metha-
nolic and dichloromethane extracts of P. gymnospora, 
whereas C. crispus showed the weakest activity. Regard-
ing antimicrobial activity, all seaweeds were effective 
against S. aureus, with C. crispus (particularly its ace-
tonic extract) showing the greatest antibacterial effect. 
C. racemosa exhibited the lowest antibacterial activity 
and showed no antifungal activity against C. albicans. 
Acetone and deionized water extracts were ineffective 
against the fungus, while ethanol and dichlorometh-
ane extracts of P. gymnospora were the most effective. 
Moreover, the proximity of the collection site to a fish 
farm may have influenced the biochemical profiles of 
some seaweeds. These findings support the pharma-
ceutical potential of Mauritian seaweeds and highlight 
the need for further investigation of additional species 
in the region.

Acknowledgments: 
The authors sincerely thank the staff of the University 
of Mauritius for their valuable support and assistance 
throughout this study.

References
Abdalla EO, Abdalla ST, Khalid HE, Osman NR (2016) 

Antimicrobial activity of methanolic extracts of 
selected marine macroalgae against some patho-
genic microorganisms. Journal of Coastal Life Medi-
cine 4: 364-367 [doi: 10.12980/jclm.4.2016J6-46]

Akbar A, Soekamto NH, Firdaus B (2021) Antioxidant 
of n-hexane, ethyl acetate and methanol extracts 
of Padina sp with DPPH method. IOP Conference 
Series: Earth and Environmental Science 800: 
012019 [doi: 10.1088/1755-1315/800/1/012019]

Alkhalaf MI (2021) Chemical composition, antioxidant, 
anti-inflammatory and cytotoxic effects of Chondrus 
crispus species of red algae collected from the Red 
Sea along the shores of Jeddah city. Journal of King 
Saud University - Science 33: 101210 [doi: 10.1016/j.
jksus.2020.10.007]

Anggraeni GAP, Kartosentono S, Sugijanto NEN (2021) 
Antimicrobial activity test of the extract of n-hex-
ane, ethyl acetate, and 96 % ethanol of Caulerpa rac-
emosa against Escherichia coli, Staphylococcus aureus, 
and Candida albicans. Journal of Computational and 
Theoretical Nanoscience 18: 408-412 [doi: 10.1166/
jctn.2021.9540]

Arumugam G, Rajendran R, Khaleelullah NS, Ramanathan S  
(2019) Anti-candidal and anti-virulence efficiency of 
selected seaweeds against azole resistance Candida 
albicans. Biocatalysis and Agricultural Biotechnology 
20: 101195 [doi: 10.1016/j.bcab.2019.101195]

Arunkumar K, Raja R, Kumar VBS, Joseph A, Shilpa T, 
Carvalho IS (2021) Antioxidant and cytotoxic activ-
ities of sulfated polysaccharides from five different 
edible seaweeds. Journal of Food Measurement and 
Characterization 15: 567-576 [doi: 10.1007/s11694-
020-00661-4]

Aullybux AA, Puchooa D, Bahorun T, Jeewon R, Wen X, 
Matin P (2022) Antioxidant and cytotoxic activities 
of exopolysaccharides from Alcaligenes faecalis spe-
cies isolated from the marine environment of Mau-
ritius. Journal of Polymers and the Environment 30: 
1462–1477 [doi: 10.1007/s10924-021-02290-4]

Baghel RS, Choudhary B, Pandey S, Pathak PK, Patel 
MK, Mishra A (2023) Rehashing our insight of sea-
weeds as a potential source of foods, nutraceuticals, 
and pharmaceuticals. Foods 12: 3642 [doi: 10.3390/
foods12193642]

Begum R, Howlader S, Mamun-Or-Rashid ANM, 
Rafiquzzaman SM, Ashraf GM, Albadrani GM, 
Sayed AA, Peluso I, Abdel-Daim MM, Uddin MDS 
(2021) Antioxidant and signal-modulating effects 
of brown seaweed-derived compounds against oxi-
dative stress-associated pathology. Oxidative Med-
icine and Cellular Longevity 2021: 9974890 [doi: 
10.1155/2021/9974890]

Bhowany M, Surroop B, Nazurally N (2025) Compara-
tive bioactivity analysis of hard corals: antioxidant 
and antimicrobial responses three years after the 
MV Wakashio oil spill in Mauritius. Western Indian 
Ocean Journal of Marine Science 24 (1): 31-38

Chopin T, Tacon AGJ (2021) Importance of seaweeds and 
extractive species in global aquaculture production. 
Reviews in Fisheries Science & Aquaculture 29: 139-
148 [doi: 10.1080/23308249.2020.1810626]



33V. Ramsamy et al.  |  WIO Journal of Marine Science  24 (2) 2025 23-35

Cotas J, Gomes L, Pacheco D, Pereira L (2023) Ecosys-
tem services provided by seaweeds. Hydrobiology 2: 
75-96 [doi: 10.3390/hydrobiology2010006]

Cotas J, Lomartire S, Gonçalves AMM, Pereira L (2024) 
From ocean to medicine: Harnessing seaweed’s 
potential for drug development. International 
Journal of Molecular Sciences 25: 797 [doi: 10.3390/
ijms25020797]

Dang B-T, Ramaraj R, Huynh K-P-H, Le M-V, Tomoaki 
I, Pham T-T, Hoang Luan V, Thi Le Na P, Tran DPH 
(2023) Current application of seaweed waste for com-
posting and biochar: A review. Bioresource Technol-
ogy 375: 128830 [doi: 10.1016/j.biortech.2023.128830]

EDB Mauritius (2022) Blue Economy - EDB Mauritius 
[https://edbmauritius.org/blue-economy] 

El Shafay SM, Ali SS, El-Sheekh MM (2016) Antimicro-
bial activity of some seaweed species from the Red 
Sea against multidrug resistant bacteria. Egyptian 
Journal of Aquatic Research 42: 65-74 [doi: 10.1016/j.
ejar.2015.11.006]

El-Sheekh M, Fathy AA, Saber H, Saber AA (2023) 
Medicinal and pharmaceutical applications of sea-
weeds. Egyptian Journal of Botany 63 (1): 1-29 [doi: 
10.21608/ejbo.2022.145631.2022]

El Wahidi M, El Amraoui B, El Amraoui M, Bamhaoud 
T (2015) Screening of antimicrobial activity of mac-
roalgae extracts from the Moroccan Atlantic coast. 
Annales Pharmaceutiques Françaises 73: 190-196 
[doi: 10.1016/j.pharma.2014.12.005]

Ganeshkumar A, Suvaithenamudhan S, Elanthamilan E, 
Arun G, Dileepan GA, Prabhusaran N, Rajaram R 
(2020) New insight of red seaweed derived Calloph-
ycin A as an alternative strategy to treat drug resist-
ance vaginal candidiasis. Bioorganic Chemistry 104: 
104256 [doi: 10.1016/j.bioorg.2020.104256]

García-Poza S, Cotas J, Morais T, Pacheco D, Pereira L, 
Marques JC, Gonçalves AMM (2022) Global trade 
of seaweed foods. In: Rao AR, Ravishankar GA (eds) 
Sustainable global resources of seaweeds. Food, 
Pharmaceutical and Health Applications, Springer 
International Publishing, Vol. 2, Cham. pp 325-337 
[doi: 10.1007/978-3-030-92174-3_17]

GBD 2019 Antimicrobial resistance collaborators (2022) 
Global mortality associated with 33 bacterial patho-
gens in 2019: a systematic analysis for the Global Bur-
den of Disease Study 2019. The Lancet 400 (10369): 
2221–2248 [doi:10.1016/S0140-6736(22)02185-7]

Gomes L, Monteiro P, Cotas J, Gonçalves AMM, Fer-
nandes C, Gonçalves T, Pereira L (2022) Seaweeds’ 
pigments and phenolic compounds with antimi-
crobial potential. Biomolecular Concepts 13: 89-102 
[doi: 10.1515/bmc-2022-0003]

Habibie A, Raharjo TJ, Swasono RT, Retnaningrum E 
(2023) Antibacterial activity of active peptide from 
marine macroalgae Chondrus crispus protein hydro-
lysate against Staphylococcus aureus. Pharmacia 70: 
983-992 [doi: 10.3897/pharmacia.70.e112215]

Hejna M, Dell’Anno M, Liu Y, Rossi L, Aksmann A, 
Pogorzelski G, Jóźwik A (2024) Assessment of the 
antibacterial and antioxidant activities of sea-
weed-derived extracts. Scientific Reports 14: 21044 
[doi: 10.1038/s41598-024-71961-8]

Ishakani AH, Joshi NH, Ayaz M & Vadher KS (2016) Antiox-
idant potential, polyphenols and diphenol content of 
seaweed available at Veraval Coast, Saurashtra Region 
- Gujarat. Indian Journal of Science and Technology 
9: 1-6 [doi: 10.17485/ijst/2016/v9i4/78665]

IUCN Tech4Nature (2021) Tech4Nature: enabling tech-
based coral restoration in Mauritius. Tech4Nature 
[https://tech4nature.iucngreenlist.org/tech4na-
ture-enabling-tech-based-coral-restoration-in-mau-
ritius/] 

Jagtap TG (1993) Studies on littoral and subijttorai, mac-
royi-jytes around the Mauritius coast. Atoll Research 
Bulletin 382. 23 pp

Jamovi (Version 2.6) (2025) The Jamovi project. Com-
puter Software [https://www.jamovi.org]

Jîtcă G, Ősz BE, Tero-Vescan A, Miklos AP, Rusz C-M, 
Bătrînu M-G, Vari CE (2022) Positive aspects of 
oxidative stress at different levels of the human 
body: A review. Antioxidants 11: 572 [doi: 10.3390/
antiox11030572]

Jomova K, Raptova R, Alomar SY, Alwasel SH, Nepovi-
mova E, Kuca K, Valko M (2023) Reactive oxygen 
species, toxicity, oxidative stress, and antioxidants: 
chronic diseases and aging. Archives of Toxicology 
97: 2499-2574 [doi: 10.1007/s00204-023-03562-9]

Kalasariya HS (2019) A Beginners Guide For Seaweeds 
Identification. Educreation Publishing, India. 178 pp 

Kumar Y, Tarafdar A, Badgujar PC (2021) Seaweed as a 
source of natural antioxidants: Therapeutic activity 
and food applications. Journal of Food Quality 2021: 
5753391 [doi: 10.1155/2021/5753391]

Kumari K, Adhikari P, Pandey A, Samant SS, Lal M, Pande 
V (2024) Influence of solvent polarity on phyto-
chemicals, antioxidants, and antimicrobial proper-
ties of Delphinium denudatum: A medicinal herb from 
Sainj Valley, Himachal Pradesh, India. Bioactivities 
2: 30–40 [doi: 10.47352/bioactivities.2963-654X.214]

Ling ALM, Yasir S, Matanjun P, Abu Bakar MF (2015) 
Effect of different drying techniques on the phyto-
chemical content and antioxidant activity of Kap-
paphycus alvarezii. Journal of Applied Phycology 27: 
1717–1723 [doi: 10.1007/s10811-014-0467-3]



34 WIO Journal of Marine Science  24 (2) 2025 23-35 |  V. Ramsamy et al.

Liu J, Luthuli S, Yang Y, Cheng Y, Zhang Y, Wu M, Choi J, 
Tong H (2020) Therapeutic and nutraceutical poten-
tials of a brown seaweed Sargassum fusiforme. Food 
Science & Nutrition 8: 5195–5205 [doi: 10.1002/
fsn3.1835]

Lomartire S, Gonçalves AMM (2022) An overview of 
potential seaweed-derived bioactive compounds for 
pharmaceutical applications. Marine Drugs 20: 141 
[doi: 10.3390/md20020141]

López-Hortas L, Caleja C, Pinela J, Petrović J, Soković M, 
Ferreira ICFR, Torres MD, Domínguez H, Pereira E, 
Barros L (2022) Comparative evaluation of physico-
chemical profile and bioactive properties of red edi-
ble seaweed Chondrus crispus subjected to different 
drying methods. Food Chemistry 383: 132450 [doi: 
10.1016/j.foodchem.2022.132450]

Manivannan K, Karthikai Devi G, Anantharaman P, 
Balasubramanian T (2011) Antimicrobial potential 
of selected brown seaweeds from Vedalai coastal 
waters, Gulf of Mannar. Asian Pacific Journal of 
Tropical Biomedicine 1: 114–120 [doi: 10.1016/S2221-
1691(11)60007-5]

Marcucci G, Domazetovic V, Nediani C, Ruzzolini J, Favre 
C, Brandi ML (2023) Oxidative stress and natural 
antioxidants in osteoporosis: Novel preventive and 
therapeutic approaches. Antioxidants 12: 373 [doi: 
10.3390/antiox12020373]

Msuya FE, Bolton J, Pascal F, Narrain K, Nyonje B, Cotti-
er-Cook EJ (2022) Seaweed farming in Africa: Cur-
rent status and future potential. Journal of Applied 
Phycology 34: 985-1005 [doi: 10.1007/s10811-021-
02676-w]

Naghavi M, Vollset SE, Ikuta KS, Swetschinski LR, Gray 
AP (2024) Global burden of bacterial antimicrobial 
resistance 1990–2021: A systematic analysis with 
forecasts to 2050. The Lancet 404: 1199–1226 [doi: 
10.1016/S0140-6736(24)01867-1]

Nawaz H, Shad MA, Rehman N, Andaleeb H, Ullah N 
(2020) Effect of solvent polarity on extraction yield 
and antioxidant properties of phytochemicals from 
bean (Phaseolus vulgaris) seeds. Brazilian Journal of 
Pharmaceutical Sciences 56: e17129 [doi: 10.1590/
s2175-97902019000417129]

Nazarudin MF, Shahidan MS, Mazli NAIN, Teng TH, 
Khaw YS, Yasin ISM, Isha A, Aliyu-Paiko M (2022) 
Assessment of Malaysian brown seaweed Padina 
gymnospora antioxidant properties and antimicrobial 
activity in different solvent extractions. Fisheries Sci-
ence 88: 493–507 [doi: 10.1007/s12562-022-01606-0]

Nazurally N, Facknath S, Neetoo SH, Lalljee B, Rao AR, 
Ravishankar GA (2022) Seaweeds in Mauritius: 
Bioresources, cultivation, trade, and multifarious 

applications. In: Ranga Rao A, Ravishankar GA (eds) 
Sustainable global resources of seaweeds: Biore-
sources, cultivation, trade and multifarious applica-
tions. Springer International Publishing, Vol. 1, Cham. 
pp 129-142 [doi: 10.1007/978-3-030-91955-9_8]

Nazurally N, Balambha S, Damry K, Facknath S, Sadeer 
NB (2023) Antimicrobial, antifungal and antioxi-
dant activity from the mucus cocoon of the parrot-
fish (Genus Scarus: Laboridei: Scaridae). Regional 
Studies in Marine Science 61: 102912 [doi: 10.1016/j.
rsma.2023.102912]

Noorjahan A, Mahesh S, Anantharaman P, Aiyamperumal 
B (2022) Antimicrobial potential of seaweeds: Critical 
review. In: Ranga Rao A, Ravishankar GA (eds) Sus-
tainable global resources of seaweeds: Bioresources, 
cultivation, trade and multifarious applications. 
Springer International Publishing, Vol. 1,Cham. pp 
399–420 [doi: 10.1007/978-3-030-91955-9_21]

Nursidika P, Julianti E, Kurniati NF (2025) Fungistatic 
activity and mechanism of Caulerpa racemosa, Caul-
erpa lentillifera fractions and caulerpin metabolite 
against pathogenic fungi. Narra Journal 5: e1714-e1714 
[doi: 10.52225/narra.v5i1.1714]

Palaniyappan S, Sridhar A, Kari ZA, Téllez-Isaías G, 
Ramasamy T (2023) Evaluation of phytochemical 
screening, pigment content, in vitro antioxidant, 
antibacterial potential and GC-MS metabolite pro-
filing of green seaweed Caulerpa racemosa. Marine 
Drugs 21: 278 [doi: 10.3390/md21050278]

Pereira L (2021) Macroalgae. Encyclopedia 1. pp 177-188 
[doi: 10.3390/encyclopedia1010017]

Priyanka K, Rajaram R (2022) Preliminary screening on 
anticandidal properties of marine macroalgae col-
lected from Palk Bay and Gulf of Mannar, south-
east coast of India. Springer. pp 1-10 [doi: 10.1007/
s13399-022-03599-3]

Purnomo TAB, Kurniawan YS, Kesuma RF, Yuliati L (2020) 
Selection of maceration solvent for natural pigment 
extraction from red fruit (Pandanus conoideus Lam). 
Indonesian Journal of Natural Pigments 2: 8-12 [doi: 
10.33479/ijnp.2020.02.1.8]

Quitério E, Grosso C, Ferraz R, Delerue-Matos C, Soares 
C (2022) A critical comparison of the advanced 
extraction techniques applied to obtain health-pro-
moting compounds from seaweeds. Marine Drugs 
20: 677 [doi: 10.3390/md20110677]

Rao A, Mans D, Rao L (2020) Phytochemicals in human 
health. IntechOpen, London. 298 pp [doi: 10.5772/
intechopen.87302]

Richardson JP (2022) Candida albicans: A major fun-
gal pathogen of humans. Pathogens 11: 459 [doi: 
10.3390/pathogens11040459]



35V. Ramsamy et al.  |  WIO Journal of Marine Science  24 (2) 2025 23-35

Rodríguez De Luna SL, Ramírez-Garza RE, Serna 
Saldívar SO (2020) Environmentally friendly meth-
ods for flavonoid extraction from plant material: 
Impact of their operating conditions on yield and 
antioxidant properties. The Scientific World Journal 
2020: 6792069 [doi: 10.1155/2020/6792069]

Romano E, Domínguez-Rodríguez G, Mannina L, 
Cifuentes A, Ibáñez E (2025) Characterization of 
non-polar and polar bioactive compounds obtained 
by pressurized biobased solvents from different Arc-
tium lappa L. root ecotypes. Applied Sciences 15: 2491 
[doi: 10.3390/app15052491]

Ross FWR, Boyd PW, Filbee-Dexter K, Watanabe K, 
Ortega A, Krause-Jensen D, Lovelock C, Sondak 
CFA, Bach LT, Duarte CM, Serrano O, Beardall J, 
Tarbuck P, Macreadie PI (2023) Potential role of sea-
weeds in climate change mitigation. Science of The 
Total Environment 885: 163699 [doi: 10.1016/j.scito-
tenv.2023.163699]

Sasadara MMV, Wirawan IGP (2021) Effect of extraction 
solvent on total phenolic content, total flavonoid 
content, and antioxidant activity of Bulung Sangu 

(Gracilaria sp.) seaweed. IOP Conference Series: 
Earth and Environmental Science 712: 012005 [doi: 
10.1088/1755-1315/712/1/012005]

Shobier AH, Ismail MM, Hassan SWM (2023) Variation in 
anti-inflammatory, anti-arthritic, and antimicrobial 
activities of different extracts of common Egyptian 
seaweeds with an emphasis on their phytochemical 
and heavy metal contents. Biological Trace Element 
Research 201: 2071-2087 [doi: 10.1007/s12011-022-
03297-1]

Surroop B, Nazurally N, Ramful-Baboolall D, Ruggoo A 
(2024) Unlocking the therapeutic treasures of sea-
grasses: Antioxidant and antimicrobial activities of 
Halophila stipulacea, Halodule uninervis, and Thalas-
sodendron ciliatum. Western Indian Ocean Journal 
of Marine Science 23: 85-97 [doi: 10.4314/wiojms.
v23i2.6]

United Nations Mauritius (2023) Unlocking the potential 
of seaweed bio-fertilisers in Mauritius. [https://mau-
ritius.un.org/en/247320-unlocking-potential-sea-
weed-bio-fertilisers-mauritius]


