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Why antioxidant system is relevant in aquatic farmed species?
Cell metabolism 
(aerobic organisms)
. Mitochondrial activity 

Exogeneous factors
. Xenobiotics/pollutants
. Radiation/light
. Pathogens/infections
. Biotoxins

Reactive oxygen 
species (ROS)

Threats in aquaculture
. High-density populations
. Infections and injuries
. Imbalanced diets
. Exposure to aqua-medicines
. Hypoxia/Reoxygenation

Oxidative damage of cellular 
components
. Proteins - affecting enzymes, 
receptors, transporters, and structural 
proteins

. Lipids - affecting  membrane 
integrity cell and organelles, signaling 
pathways, and generating reactive 
intermediates

. DNA - affecting a plethora of functions 

IMPACT

ANTIOXIDANT

Enzymes and non-enzymatic 
antioxidants (like vitamins C and E, 

glutathione, and carotenoids)

Antioxidant system can be modulated by dietary factors

Well-balanced diet
Antioxidant-rich feeds

Consuming fish with a more efficient
antioxidant system could, potentially,
represent a better source of antioxidants

Health
Fitness

Survival
Growth
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Why DNA integrity is relevant in aquatic farmed species ?
Cell metabolism

Exogeneous factors
. UV light
. Genotoxic chemicals
. Viral infections

Threats in aquaculture
. High-density populations
. Variations in water quality
. Water treatments
. Exposure to aqua-medicines
. Infections

Genetic diversity within population and risk of 
stress-related illnesses

Ability to recognize and combat pathogens

Genetic defects or mutations can directly 
compromise growth

Energy allocation to defense mechanisms (e.g., 
DNA damage repair or replacement of damaged 
cells)

IMPACT

Maintaining DNA integrity:
- Helps ensure the quality of the final products 
- Can counter some criticism related to animal welfare

Health
Fitness

Survival
Growth

Genome integrity can be modulated by dietary factors

Suppress the mutation process after 
the, improving the repair and 
replication processes 

Antimutagen factorsDesmutagen factors
Acting before the mutagenic attack, 

through the partial or full inactivation of the 
agent 

Complex pathways that can involve a genotoxic 
trigger (pro-genoprotective mechanism) 
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Why immunestimulation is relevant in aquatic farmed species?
Immune system can be modulated by dietary factors

feeds that go beyond satisfying the 
basic nutritional requirements of fish 

Functional feeds in aquaculture

improve aquatic health and reduce 
susceptibility to disease and stress

(reduce reliance on antibiotics, improve 
economic returns, reduce environmental 

impacts)

Probiotics

Prebiotics
Pigments

Nucleotides

Supplemented diets

Halophytes
Amino acids
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Why immunestimulation is relevant in aquatic farmed species?
Immune system can be modulated by dietary factors

Cellular

Response

Humoral

Response

Inflammation
Integrated 

Response

First line of 
defence and 

unspecific

Innate
immunity

✔ Disease Prevention

✔ Stress Reduction

✔ Vaccination Enhancement

✔ Environmental Challenges

✔ Reduced Dependency on Antibiotics
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European seabass (Dicentrarchus labrax)

● Inclusion of Salicornia biomass in aquafeeds for juveniles

Replacing wheat meal - up to 10%.

✓ No effects on growth, survival or feeding efficiency

✓ Antioxidant system reinforcement and genoprotection

✓ Economically feasible 

✓ Salicornia aerial by-products can be valorized up to 
wheat meal market prices

✓ Immunostimulatory effects on fish



<

European seabass (Dicentrarchus labrax)

✓Antioxidant system reinforcement

• Inclusion of Salicornia biomass in aquafeeds for juveniles

✓Genoprotection

Recommendation:
2 months of dietary 
supplementation

✓ Immunostimulatory effects

ST10

10% 
inclusion of 
Salicornia 
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European seabass (Dicentrarchus labrax)

✓ No effects on growth, survival or feeding efficiency

✓ Antioxidant system reinforcement

● Supplementation of Salicornia extracts in aquafeeds

Rich in phenolic components



<

Pacific white shrimp (Penaeus vannamei)

● Inclusion of Salicornia biomass in aquafeeds for juveniles

Replacing wheat meal - up to 10%.

✓ No effects on growth or survival

✓ Antioxidant system reinforcement

Feeding efficiency was compromised

✓ Immunostimulatory effects on shrimp

Increased feed associated costs for producers
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✓Antioxidant system reinforcement

Recommendation:
1 month of dietary 
supplementation

✓ Immunostimulatory effects
SS10

Inclusion
of stems

Pacific white shrimp (Penaeus vannamei)

Diets supplemented with stems at 5% and 10%, after 1 month 

The beneficial effect disappears after 2 months of 
supplementation

● Inclusion of Salicornia biomass in aquafeeds for juveniles
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Pacific white shrimp (Penaeus vannamei)

● Supplementation of Salicornia extracts in aquafeeds

Green/Brown/Xylooliogosaccharides rich extracts

✓ No effects on growth, survival or feeding efficiency

✓ Genoprotective effects

✓ Enhancement of key metabolic pathways and 
microbiome diversity

✓ Promising as functional additives for shrimp diets
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✓Genoprotective effects

Recommendation:

✓Enhancement of key metabolic pathways 
and microbiome diversity

S_1

Inclusion
of 1% 

Extract

Pacific white shrimp (Penaeus vannamei)
● Supplementation of Salicornia extracts in aquafeeds


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	AQUACOMBINE_Panel session I_21_11_23.pdf
	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18

	AQUACOMBINE_panel session II v2.pdf
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40

	AQUACOMBINE_Panel session III_Aquaculture.pdf
	Diapositivo 1
	Diapositivo 2
	Diapositivo 3
	Diapositivo 4
	Diapositivo 5
	Diapositivo 6
	Diapositivo 7
	Diapositivo 8
	Diapositivo 9
	Diapositivo 10
	Diapositivo 11
	Diapositivo 12
	Diapositivo 13
	Diapositivo 14
	Diapositivo 15
	Diapositivo 16
	Diapositivo 17
	Diapositivo 18

	European-Saline FarmerAssociation.pdf
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7

	23-11-21_AQUACOMBINE_presentation_Panel session_IV_fv.pdf
	Folie 2

	Presentation AQUACOMBINE_Michael Wolf.pdf
	Slide 1: European Bioeconomy Strategy - recent developments   AQUACOMBINE - Final conference
	Slide 2:   The Bioeconomy in the EU 
	Slide 3: The EU Bioeconomy Strategy  and Action Plan
	Slide 4: A key sector of the EU’s economy
	Slide 5: EU Bioeconomy Strategy
	Slide 6
	Slide 7: CAP Objectives & Bioeconomy
	Slide 8: Opportunities in national CAP plans
	Slide 9: Overall implementation of the EU Bioeconomy Action Plan is well on track
	Slide 10: Thank you

	Institute presentation 2023 UK.pdf
	Balance
	Slide 2
	Slide 3
	Slide 4: DEPARTMENT OF ENERGY
	Slide 5: Mission & Ambition
	Slide 9: Collaborative research
	Slide 10: Missions – creating impact by working together
	Slide 11: AAU Energy Missions and Research Groups
	Slide 12: Large scale partnering in research
	Slide 13
	Slide 20


	AQUACOMBINE_forside.pdf
	Slide 1




