EXPLORING THE HEALTH BENEFITS AND SUSTAINABLE PRACTICES OF KRILL OIL

INTRODUCTION

Food supplements play a critical role in modern diets and the food industry. The global dietary supplement market, valued at USD 151.9 billion in
2021, is projected to grow at an annual rate of 8.9% from 2022 to 2030. This study delves into krill oil, derived from Antarctic krill (Euphasia Superba),
focusing on its health benefits and sustainable production practices.

Krill Oil: Composition and Benefits <K

Origin and Composition

e Source: Antarctic Krill (Euphasia Superba)

e Omega-3 Fatty Acids: High concentrations of EPA and DHA
o Phospholipids: Enhances bioavailability

o Astaxanthin: Strong antioxidant properties

Methods of Extraction Research Methodology <K

o Enzymolysis-Assisted Extraction: Uses enzymes to break down krill tissue.

o . ) Systematic Literature Review
o Three-Liquid-Phase Salting-Out Extraction: Separates components based on

solubility. » Databases: Google Scholar, PubMed, CORE, Scopus, EBSCO
o Switchable Hydrophilicity Solvents: Utilizes solvents that change hydrophilicity o Timeframe: Last 5 years
under different conditions. o Keywords: Krill oil production, Antarctic krill harvesting, sustainable fisheries,

health benefits, bioavailability
Challenges

R . . o . Inclusion Criteria
o Oxidative Stability: Maintaining krill oil stability.

» High Fluoride Content: Managing the fluoride levels in the oil. » Relevance: Studies on humans or animals focusing on krill oil or fatty acids.

Results <«

Health Benefits Ecological Impact
e Publications Analyzed: 32 studies e Publications Analyzed: 5 studies
o Key Findings: Improved bioavailability, significant cardiovascular benefits. o Key Findings: Highlights the need for environmentally responsible harvesting

. methods
: Extraction Methods
- | e Publications Analyzed: 7 studies A
e Key Findings: Various methods with specific advantages and challenges. e Publications Analyzed: 13 studies
: | e Key Findings: Highlights the importance of maintaining sustainable
> =——— Sustainability harvesting practices and monitoring environmental changes to protect the

o _ krill population and the broader Antarctic ecosystem in Area 48. —
e Publications Analyzed: 8 studies -

» Key Findings: Sustainable practices are crucial for ecological balance. Risk Assessment

e Publications Analyzed: 4 studies — .\—;-;
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e — - Sustainable Harvesting o 1. Clinical App'llcatlons.. | | o | | s
—— - [— « Advances in extraction technologies enhance the bioavailability and efficacy of krill [ — —
S :i o Environmental Impact. Emphasizes minimal environmental disruption during ‘ oil, making it a valuable supplement for clinical applications in treating and — .,
— harvesting. preventing various health conditions. —
i  Products: Krill meal, krill oil, omega-3 capsules.
2. Cardiovascular Health:
: ; ; f ids f krill oil t cardi lar health, reducing the risk of
Ecological Considerations - « Omega-3 fatty acids from krill oil support cardiovascular health, reducing the risk o
heart disease by lowering cholesterol and triglyceride levels, and preventing
e Ensuring the long-term viability of krill populations and their ecosystem. == atherosclerosis.
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Sustainability Framework 3. Anti-Inflammatory Effects:
« Krill oil has significant anti-inflammatory properties, reducing inflammation related to
chronic conditions such as arthritis, asthma, and inflammatory bowel disease. It
inhibits pro-inflammatory cytokines, which can improve cognitive function and

reduce oxidative stress.

e Regulation: Overseen by the Commission for the Conservation of Antarctic
Marine Living Resources (CCAMLR).
o Key Components:
o Spatial and Temporal Management
o Risk Assessment Integration 4. Cognitive and Mental Health:

i N

o Three Main Parameters: « The Omega-3s in krill oil enhance cognitive function, particularly in individuals with -
= Krill availability for fisheries and predators. ADHD, and protect against age-related cognitive decline by reducing |
= Predator consumption needs. neuroinflammation.

» Importance of areas to the fishery.
o Localized Risk Assessments 5. Metabolic Syndrome:

« Krill oil helps manage metabolic syndrome by improving insulin resistance, lowering
blood sugar levels, and aiding in weight management. It positively affects plasma
lipid profiles, which is beneficial for overall metabolic health.

o Management Recommendations

Risk Assessment

e Management Unit Scale 6. Liver Health:
Small-Scale Management « Krill oil supports liver function by reducing fat accumulation and inflammation in the

liver, thus preventing liver damage and promoting healthy metabolic processes.

Seasonal Allocations

Environmental Threats
Modeling Ecosystem Dynamics
Feedback-Oriented Approach

7. Osteoarthritis:
« It alleviates symptoms of osteoarthritis by reducing inflammation and pain in the
joints, particularly the knees, without adverse side effects typically associated with
non-steroidal anti-inflammatory drugs.

8. Anti-Cancer Effects:

» Research indicates that krill oil has anti-cancer properties, particularly against
colorectal cancer. Pre-clinical and clinical studies demonstrate that krill oil can inhibit
tumor growth and metastasis, especially when combined with chemotherapy drugs
like oxaliplatin.

Conclusion <<
Krill oil offers remarkable health benefits due to its unique composition, including
superior bioavailability and potent antioxidant properties. Sustainable harvesting
practices are essential to ensure environmental preservation while meeting the
increasing demand for krill oil supplements.




