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The present study aimed to evaluate the antimicrobial and antioxidant activities of Padina
sp. and Sargassum sp. algae collected from the Gulf of Oman. Samples were obtained
from the coast of Jask city in spring 2024. Algal extracts were prepared using a
combination of soaking and ultrasonic bath methods. Antioxidant activity was assessed
using the diphenyl-1-picrylhydrazyl (DPPH) free radical scavenging assay, while
antimicrobial activity was determined by broth microdilution to measure the minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC). The
median antioxidant activities of aqueous and organic extracts were 80.93 + 6.64 and 474.3
+ 41.53 ug/mL for Padina, and 65.87 + 4.11 and 325.2 + 2.26 pug/mL for Sargassum,
respectively. The MICs of Padina organic extracts against Vibrio parahaemolyticus, V.
alginolyticus, and V. harveyi were 256, 64, and 64 ng/mL, with MBCs of 512, 256, and
128 ng/mL, respectively. Aqueous extracts of Padina were less effective, with MICs of
512, 256, and 128 pg/mL and MBCs of 512 and 256 pg/mL. For Sargassum, the organic
extract exhibited stronger antimicrobial activity, with MICs of 128, 64, and 128 pg/mL
and MBCs of 256, 128, and 128 pg/mL, respectively. The MICs of aqueous Sargassum
extracts were 256, 256, and 128 pg/mL. Overall, these findings confirm the antioxidant
and antibacterial potential of Padina and Sargassum extracts, particularly their activity
against pathogenic Vibrio species. These algae therefore represent promising candidates

for development as dietary supplements in aquaculture.
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EXTENDED ABSTRACT

Introduction

Bacterial infectious diseases are among the major challenges in aquaculture worldwide
(Samsing & Barnes, 2024). Over the past decade, the global shrimp farming industry has faced
significant losses due to acute hepatopancreatic necrosis disease (AHPND), caused by Vibrio
parahaemolyticus. In 2023, the presence of this pathogen was confirmed in Iranian shrimp
farms, resulting in decreased production and economic losses. Recently, the use of phytobiotic
compounds in aquaculture has gained attention, with numerous studies highlighting their
potential to enhance disease resistance and improve health management (Ghosh et al., 2021;
Wei et al., 2024). Algal extracts, owing to their antibacterial and antioxidant properties, may
reduce microbial load and strengthen the immune system of cultured species. This study
evaluates the antimicrobial and antioxidant potential of native algal extracts from the Gulf of
Oman as a sustainable tool for improving shrimp aquaculture practices.

Materials and Methods

Two algal species, Padina sp. and Sargassum sp., were collected from the intertidal zone of
Jask city (Gulf of Oman) during spring 2024 at maximum tide. Species identification was
performed morphologically using taxonomic keys. Dried algal samples were extracted with
methanol by soaking and ultrasonic bath, while aqueous extracts were prepared by boiling
powdered material in double-distilled water. Antioxidant activity was assessed by the DPPH
free radical scavenging assay (Leong & Shui, 2002), and antimicrobial activity was evaluated
using the broth microdilution method (Humphries et al., 2018). Minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) were determined against
Vibrio parahaemolyticus, V. alginolyticus, and V. harveyi.

Results

Both Padina and Sargassum extracts exhibited notable antioxidant and antimicrobial activity.
The IC50 values of Padina extracts were 80.93 £ 6.64 png/mL (organic) and 474.3 £ 41.53
pg/mL (aqueous), while Sargassum extracts showed IC50 values of 65.87 + 4.11 pg/mL
(organic) and 325.2 + 2.26 pg/mL (aqueous). Organic extracts demonstrated stronger
antibacterial activity compared to aqueous extracts. The MICs of Padina organic extract against
V. parahaemolyticus, V. alginolyticus, and V. harveyi were 256, 64, and 64 pg/mL, with
corresponding MBCs of 512, 256, and 128 pg/mL. Aqueous Padina extracts showed weaker
activity, with MICs of 512, 256, and 128 pg/mL and limited lethality against the tested strains.
Sargassum organic extracts were particularly effective, with MICs of 128, 64, and 128 pg/mL
and MBCs of 256, 128, and 128 pg/mL, respectively.

Conclusion

The results demonstrate that organic extracts of Padina and Sargassum algae from the Gulf of
Oman possess strong antioxidant and antimicrobial activities, particularly against pathogenic
Vibrio species associated with AHPND. These findings suggest that indigenous algal extracts
can serve as promising phytobiotic candidates in shrimp aquaculture, acting as immune
enhancers to improve health management and reduce disease-related losses. Harnessing these
natural resources offers a sustainable approach to responsible aquaculture and supports the
long-term development of the shrimp farming industry.
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