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Foreword

It is with immense joy and gratitude to God that I extend my heartfelt greetings 
to all readers of Fish Tech Digest, a quarterly e-magazine by the St. Devasahayam 
Institute of Fisheries Science and Technology (DIFST). This magazine is a 
testament to the innovative spirit and our advancing knowledge and promoting 
sustainability in fisheries and aquaculture.

The fisheries sector is pivotal in ensuring global food security, enhancing 
livelihoods, and promoting sustainable aquatic ecosystems. As Chairman 
of DIFST, I am deeply proud of this initiative, which seeks to bridge the gap 
between scientific research and practical applications. Fish Tech Digest stands 
as a platform for sharing insights, innovations, and best practices that will empower students, researchers, 
fishers and industry professionals alike. This magazine will serve as a beacon of ideas, sharing cutting-edge 
research, technological advancements, and success stories that can inspire transformative growth in this 
vital sector.

I commend the editorial team, under the leadership of Prof. S. Felix, for their dedication and effort in 
crafting a magazine that reflects our mission and vision. Their work exemplifies the spirit of collaboration 
and academic excellence that defines our institution. I am confident that it will inspire, educate, and serve 
as a catalyst for growth in fisheries science and technology.

As we launch this magazine, I encourage readers to actively engage with its content, provide feedback, 
and contribute to its growth. Let us work together to create a sustainable future for the fisheries sector, 
ensuring that our actions today have a positive impact on generations to come.

May this publication continue to flourish, enlightening minds and fostering sustainable development in this 
vital field.

Blessings and best wishes, 
Most Rev. (Dr.).Nazarene Soosai Th. D.D.D. 
Chairman, DIFST 
Bishop of R.C. Diocese of Kottar
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From the Desk of the Dean

Dear Readers,

Greetings from the DIFST!

In today’s rapidly advancing world, the role of technology in agriculture and 
fisheries has never been more crucial. To ensure that innovations reach their fullest 
potential, it is imperative for educational institutions, particularly state agricultural 
universities (SAUs), to actively focus on bridging the gap between laboratory 
research and real-world application. The dissemination of new knowledge, 
techniques, and technology must extend beyond academic circles and into the 
hands of the communities who can truly benefit from them.

Recognizing this, St. Devasahayam Institute of Fisheries Science and Technology 
(DIFST) is proud to introduce an initiative dedicated to knowledge-sharing 
and community empowerment: “Fish Tech Digest”—an e-magazine focused exclusively on the latest 
advancement in fisheries science and technology. This digital platform will showcase articles that 
cover a broad spectrum of topics, including aquaculture, aquatic environment, aquatic animal health, 
fish processing, fisheries engineering, fisheries economics, fisheries extension and fishing technology, 
presenting both research-backed insights and practical applications. Each issue will be carefully curated 
with high-quality articles supported by reliable national and international data, making Fish Tech Digest a 
trusted source of knowledge in the field.

Moreover, this e-magazine aims to highlight collaborative efforts within the fisheries sector, drawing 
contributions from esteemed research institutions, other universities and KVKs (Krishi Vigyan Kendras). 
We hope to provide a space where the best ideas and practices in fisheries can be shared, with a strong 
focus on making a positive impact on farming and fishing communities across the state and the nation. Our 
commitment to this goal is unwavering, as we believe that true progress comes from collective growth and 
the continuous exchange of knowledge.

Fish Tech Digest is more than just a publication—it is our commitment to serving the community and 
advancing the field of fisheries science. I look forward to seeing the impactful insights and valuable 
contributions that will shape each issue, and I am excited for all of you to be a part of this journey.

Thank you for your continued support and engagement.

Warm regards, 
S. Felix 
Dean, DIFST
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Abstract

Aquaculture is one of the fastest-growing sectors of the food industry, driven by the increasing 
demand for fish and seafood. As the industry expands, producers face the challenge of maintaining 
the health and welfare of aquatic animals while minimizing the use of synthetic chemicals and 
antibiotics. In response to these challenges, phytobiotics have emerged as a promising alternative 
to conventional treatments. Phytobiotics, derived from plants, are natural compounds that exhibit 
a range of health-promoting properties, including antimicrobial, antioxidant, and immune-
modulatory effects. This article explores the role of phytobiotics in aquatic animal health, with a 
focus on their mechanisms of action, benefits, and practical applications in aquaculture.

Introduction

Phytobiotics, also known as phytogenics, are plant-derived products used in animal nutrition and 
health management. They encompass a broad range of bioactive compounds, including essential 
oils, alkaloids, flavonoids, tannins, terpenoids, and saponins. These compounds can be extracted 
from various parts of plants, such as leaves, roots, flowers, seeds, and bark, and are formulated into 
feed additives or water treatments for use in aquaculture.The increasing interest in phytobiotics 
is largely driven by their natural origin and multiple health benefits, which make them a safer 
and more sustainable alternative to synthetic chemicals. Unlike antibiotics, which can lead to the 
development of drug-resistant pathogens and environmental contamination, phytobiotics offer a 
low-risk solution to disease prevention and health management in aquatic species.

Types of Phytobiotics

Phytobiotics used in aquaculture fall into several categories, including:

•	 Essential oils: These are volatile compounds extracted from plants that exhibit strong 
antimicrobial and antioxidant properties. Common examples include oregano oil, thyme 
oil, and clove oil.

•	 Herbal extracts: These are concentrated forms of plant components, such as flavonoids 
and alkaloids that possess a range of bioactivities, including immune stimulation and anti-
inflammatory effects.

•	 Tannins: These polyphenolic compounds, found in plants like oak bark and chestnut, have 
astringent properties and can reduce the proliferation of pathogens in the gut.
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•	 Saponins: These glycoside compounds, found in plants such as Quillajasaponaria, have 
been shown to enhance the immune response and improve nutrient absorption.

Mechanisms of Action of Phytobiotics

Phytobiotics exert their beneficial effects on aquatic animals through several mechanisms. 
Understanding these mechanisms is crucial for optimizing their use in aquaculture.

Antimicrobial Activity

Many phytobiotics possess potent antimicrobial properties, making them effective against a wide 
range of pathogens, including bacteria, viruses, and parasites. Essential oils, for example, contain 
compounds such as carvacrol and thymol that disrupt bacterial cell membranes, leading to cell 
death. This antimicrobial action helps to control infections and reduce the incidence of disease 
outbreaks in aquaculture systems.

Antioxidant Effects

Aquatic animals are frequently exposed to environmental stressors, such as poor water quality 
and overcrowding, which can lead to oxidative stress. Phytobiotics, particularly those rich in 
polyphenols, flavonoids, and terpenoids, have strong antioxidant properties that help neutralize 
free radicals and reduce oxidative damage to tissues. This not only enhances overall health but 
also improves growth and feed efficiency.

Immune Modulation

Phytobiotics can modulate the immune system of aquatic animals by enhancing both innate and 
adaptive immune responses. Compounds such as saponins and polysaccharides have been shown 
to stimulate the production of immune cells, such as macrophages and lymphocytes, which play 
a key role in defending against infections. By boosting the immune system, phytobiotics help 
improve disease resistance in fish and shrimp, reducing the need for antibiotics.

Gut Health and Nutrient Absorption

A healthy gut is essential for optimal growth and disease resistance in aquatic animals. Phytobiotics 
contribute to gut health by promoting a balanced microbial community and enhancing the 
integrity of the intestinal lining. Tannins, for example, reduce pathogen colonization in the gut, 
while saponins improve nutrient absorption by enhancing digestive enzyme activity. This leads 
to better feed conversion ratios and improved growth performance.

Benefits of Phytobiotics in Aquaculture

Phytobiotics offer numerous benefits to the aquaculture industry, both in terms of animal health 
and production efficiency (Fig 1). 
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Fig 1. Benefits of phytobiotics in Aquatic Animal Health

Natural Growth Promotion

Phytobiotics have been shown to enhance growth performance in fish and shrimp by improving 
feed utilization and promoting a healthy gut environment. Studies have demonstrated that the 
inclusion of plant extracts and essential oils in aquafeeds can lead to better growth rates and 
higher feed conversion efficiency, making them a cost-effective alternative to synthetic growth 
promoters.

Disease Prevention

By enhancing the immune response and exhibiting antimicrobial properties, phytobiotics help 
reduce the incidence of infectious diseases in aquaculture systems. This is particularly important 
in intensive farming systems, where the risk of disease outbreaks is high. The use of phytobiotics 
can reduce the need for antibiotics and other chemical treatments, thereby minimizing the 
development of antibiotic-resistant pathogens.

Environmental Sustainability

Phytobiotics are derived from renewable plant sources and are biodegradable, making them an 
environmentally friendly alternative to synthetic chemicals. Their use in aquaculture contributes 
to sustainable farming practices by reducing the reliance on chemical inputs and lowering the 
risk of environmental contamination.

Consumer Acceptance

As consumers become increasingly concerned about the use of antibiotics and synthetic chemicals 
in food production, the use of phytobiotics in aquaculture can help meet the demand for "natural" 
and "organic" seafood products. This can enhance the marketability of farmed fish and shrimp, 
providing economic benefits to producers.
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Case Study: The Use of Phytobiotics in Shrimp Farming

Shrimp farming is a major sector of global aquaculture, but it is also highly susceptible to 
disease outbreaks, particularly bacterial infections such as Vibrio species. The widespread use of 
antibiotics in shrimp farming has led to the emergence of antibiotic-resistant bacteria, posing a 
significant threat to both shrimp production and human health. In response to this challenge, 
shrimp farmers have turned to phytobiotics as an alternative strategy for disease control and 
health management. A recent study conducted in Thailand examined the effects of incorporating 
a blend of essential oils (oregano, thyme, and clove) into shrimp feed on the health and growth 
performance of Penaeus vannamei (whiteleg shrimp).

The study involved two groups of shrimp: a control group fed a standard diet and a treatment 
group fed a diet supplemented with essential oils at a concentration of 1.5 g/kg of feed. The 
shrimp were monitored over a 60-day period for growth performance, immune parameters, 
and disease resistance against Vibrio parahaemolyticus.The results showed that the shrimp in 
the treatment group had significantly higher growth rates and feed conversion ratios compared 
to the control group. Additionally, the essential oil-supplemented shrimp exhibited enhanced 
immune responses, with higher levels of immune-related enzymes, such as phenoloxidase and 
lysozyme. Most importantly, the survival rate of the treatment group after a Vibrio challenge was 
85%, compared to 55% in the control group.

Challenges and Future Perspectives

While the benefits of phytobiotics in aquaculture are well-documented, there are still several 
challenges that need to be addressed for their widespread adoption.

Standardization and Quality Control

The efficacy of phytobiotics depends on the quality and consistency of the plant-derived compounds. 
However, natural variation in plant composition, influenced by factors such as geography, climate, 
and harvest time, can affect the bioactivity of phytobiotics. Developing standardized extraction 
and formulation methods is essential for ensuring consistent product quality.

Regulatory Approval

Phytobiotics are subject to regulatory approval in many countries, and their use in aquaculture 
may be restricted by local regulations. More research is needed to demonstrate their safety and 
efficacy, particularly in large-scale farming operations, to facilitate regulatory approval and 
market access.

Cost and Economic Viability

Although phytobiotics offer numerous benefits, their cost can be higher than conventional 
treatments, such as antibiotics. Further research is needed to optimize dosing and reduce costs 
through large-scale production and formulation innovations.
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Conclusion

Phytobiotics represent a promising solution to the challenges of disease management and growth 
promotion in aquaculture. Their natural origin, combined with their antimicrobial, antioxidant, 
and immune-modulatory properties, makes them an attractive alternative to synthetic 
chemicals and antibiotics. The case study on shrimp farming highlights the practical benefits of 
phytobiotics in improving animal health and reducing disease risks. However, challenges such as 
standardization, regulatory approval, and cost must be addressed to unlock their full potential. 
As the aquaculture industry continues to grow, phytobiotics will likely play an increasingly 
important role in sustainable and responsible aquaculture practices.
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