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T05
REGULATION OF GROWTH, LIPID METABOLISM 
AND ENDOPLASMIC RETICULUM STRESS BY 
DIETARY LIPID SOURCE IN JUVENILE BLACK 
SEABREAM (ACANTHOPAGRUS SCHLEGELII)
Y. Shen 1, T. Zhu 1, X. Li 1, Y. Bao 1, Z. Wu 1, L. Jiao 1, 
Q. Zhou 1, M. Jin 1
1Laboratory of Fish and shellfish Nutrition, 
School of Marine Sciences, Ningbo University, 
Ningbo 315211, China

This study aimed to evaluate the mechanism 
of dietary lipid source on the regulation of 
lipid metabolism, endoplasmic reticulum 
stress, inflammation and apoptosis in juvenile 
black seabream fed a high fat diet. A 4-week 
feeding trial was conducted in black seabream 
(Acanthopagrus schlegelii) with an initial body 
weight of 0.88 ± 0.01g fed four isonitrogenous 
diets including FO (control), fish oil diet; PO, 
palm oil diet; LO, linseed oil diet and SO: soybean 
oil diet. Results showed that weight gain (WG) 
and feed efficiency (FE) in fish fed FO diet were 
significantly higher than those in SO group. The 
lowest hepatic lipid contents were recorded in fish 
fed dietary FO. Similarly, the lowest triacylglycerol 
and cholesterol concentrations in serum were 
recorded in fish fed dietary FO. LO and SO groups 
strongly suppressed the expression level of silent 
information regulator 1 (sirt1) and, consequently, 
down-regulated the expression of lipid 
peroxisome proliferator activated receptor alpha 
(ppar) and up-regulated the expression of sterol 
regulatory element-binding protein-1(srebp-1). 
All parameters related to endoplasmic reticulum 
stress (ERS) increased in fish fed with dietary LO 
and SO, which stimulated the expression levels of 
key genes including nuclear factor kappa B (nf-
b) and c-Jun N-terminal kinase (jnk), triggering 
inflammation and apoptosis. These findings 
provide further insight and understanding of 
physiological responses to different dietary lipid 
sources, suggesting that fish fed with LO and SO 
diets can aggravate hepatic steatosis and ERS, 
stimulate inflammation and apoptosis.
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DIETARY FISH OIL AND FISHMEAL 
REPLACEMENT BY A BLEND 
OF SCHIZOCHYTRIUM SP. AND 
MICROCHLOROPSIS GADITANA PRODUCED 
WITH WASTE STREAMS DERIVED BY 
BIOFUEL INDUSTRY IN EUROPEAN SEABASS 
(DICENTRARCHUS LABRAX)
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2, I.T. Karapanagiotidis 1
1Aquaculture Laboratory, Department of 
Ichthyology and Aquatic Environment, 
University of Thessaly, Volos, Greece
2BioMar Hellenic SA, Velestino, Greece
3Department of Environmental Sciences, 
University of Thessaly, Larissa, Greece
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and Environmental Control, Department 
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The need for dietary replacement of marine-
origin resources by suitable alternatives 
still remains a major issue for aquaculture. 
Microalgae are regarded as promising and 
sustainable alternatives that could promote both 
growth and n-3 lipid value of farmed fish (Shah 
et al. 2018). Their production on wastewater and 
industrial waste streams can produce nutrient-
rich renewable feedstuffs for high-quality feeds 
and thus support nutrient recycling and circular 
economy (Yarnold et al. 2019). This study evaluated 
the effects of dietary FO and FM replacement by a 
blend of Schizochytrium sp. and Microchloropsis 
gaditana, cultured on biofuel waste streams, on 
the growth of European seabass (Dicentrarchus 
labrax). Schizochytrium sp., rich source of DHA, 
and Microchloropsis gaditana., rich source of 
EPA, were cultured in open ponds using crude 
glycerol and biogas digestate effluent and 
their dried biomasses were used in fish diets. 
Three isoenergetic (21 MJ/Kg), isonitrogenous 
(50%) and isolipidic (15%) diets with the Control 
diet containing 7% of FO and 25% of FM. In the 
SMwD diet the FO and FM of the Control diet 
were replaced at 15% and 16%, respectively, 
by Schizochytrium sp. and M. gaditana blend 
produced using waste streams, while in the 
SMcD diet the FO and FM of the Control 
were replaced at 15% and 16%, respectively, by 
Schizochytrium sp. and M. gaditana blend from 
commercially available products. The diets were 
given at satiation twice a day for 12 weeks to fish 
of 6.5 g mean weight, distributed in triplicates to 
a closed seawater recirculation system. All diets 
were well accepted by the fish, resulting in similar 
(P>0.05) feed intake, growth and feed utilization 
among groups. These findings reveal that 
Schizochytrium sp. and M. gaditana produced 
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by using biofuel waste streams are promising 
alternatives for FO and FM partial substitution 
and thus could enhance a sustainable circular 
aquaculture industry.
This study was funded by T1EDK-01580 project 
under “Research–Create–Innovate, Operational 
Programme Competitiveness, Entrepreneurship 
and Innovation”
References
Yarnold et al. 2019. Trends in Plant Science 24, 
959-970.
Shah et al. 2018. Journal of Applied Phycology 30, 
197-213.
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AURATA)
E. Gkalogianni 1, P. Psofakis 1, A. Asimaki 1, 
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Microalgae are regarded as promising and 
sustainable alternatives to fish oils (FO) and 
fishmeals (FM) that could support fish production 
and a health-promoting end-product (Shah et 
al. 2018). Biofuel waste streams can be used as 
nutrient media for microalgae culture (Mayers 
et al. 2017) that in turn can be used as nutrient-
rich renewable feedstuffs in fish diets and thus 
support nutrient recycling and circular economy 
(Yarnold et al. 2019). This study evaluated the 
effects of dietary FO and FM replacement by a 
blend of Schizochytrium sp. and Microchloropsis 
gaditana, cultured on biofuel waste streams, 
on the growth of gilthead seabream (Sparus 
aurata). Schizochytrium sp., rich source of DHA, 
and Microchloropsis gaditana., rich source of 
EPA, were cultured in open ponds using crude 
glycerol and biogas digestate effluent and 
their dried biomasses were used in fish diets. 
Three isoenergetic (21 MJ/Kg), isonitrogenous 
(50%) and isolipidic (15%) diets with the Control 
diet containing 7% of FO and 25% of FM. In the 
SMwS diet the FO and FM of the Control diet 
were replaced at 15% and 16%, respectively, 
by Schizochytrium sp. and M. gaditana blend 
produced using waste streams, while in the SMcS 
diet the FO and FM of the Control were replaced 
at 15% and 16%, respectively, by Schizochytrium 
sp. and M. gaditana blend from commercially 
available products. The diets were given at 
satiation twice a day for 12 weeks to fish of 3.2 g 
mean weight, distributed in triplicates to a closed 
seawater recirculation system. All diets were 
well accepted by the fish, resulting in similar 
(P>0.05) feed intake, growth and feed utilization 
among groups. These findings reveal that 
Schizochytrium sp. and M. gaditana produced 
by using biofuel waste streams are promising 
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alternatives for the partial substitution of FO and 
FM and thus could enhance a sustainable circular 
aquaculture industry.
This study was funded by T1EDK-01580 project 
under “Research–Create–Innovate, Operational 
Programme Competitiveness, Entrepreneurship 
and Innovation”
References
Mayers et al. 2017. Algal Research 26, 275–286.
Shah et al. 2018. Journal of Applied Phycology 30, 
197-213.
Yarnold et al. 2019. Trends in Plant Science 24, 959-
970.
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EFFECTS OF DIETARY INCLUSION OF 
HERMETIA ILLUCENS LARVAE OIL ON GROWTH 
PERFORMANCE AND PLASMA METABOLITES 
OF GILTHEAD SEABREAM (SPARUS AURATA) 
JUVENILES
S. Moutinho 1, A. Oliva-Teles 2, Ó. Monroig 3, H. 
Peres 1
1CIIMAR, Interdisciplinary Centre of Marine and 
Environmental Research, University of Porto, 
Portugal
2Departamento de Biologia, Faculdade de 
Ciências, Universidade do Porto, Portugal
3Instituto de Acuicultura Torre de la Sal, Consejo 
Superior de Investigaciones Científicas (IATS-
CSIC), Castellón Spain

Insects have emerged as a sustainable alternative 
ingredient for aquafeeds. However, up to date 
most of the research has been focused on the use 
of insect meal as a protein source and very limited 
information is available regarding the use of insect 
lipids. Therefore, this study aimed to evaluate the 
effects of dietary inclusion of Hermetia illucens 
larvae oil (HIO) as a replacement for vegetable 
oils (VO) in diets for gilthead seabream juveniles. 
For that purpose, a control diet was formulated 
to include 18% lipids (6% from fish oil; 12% from 
vegetable sources with 10% from VO mix of 50% 
linseed, 30% palm, 20% rapeseed oil) and 3 other 
diets were formulated similar to the control but 
replaced 33, 66, and 100% of the VO mix. Two 
other diets were formulated similar to 100% diet 
but supplemented with 0.5% bile acids (BA) or 
0.5% BA + 0.2% lipase (BA+L). The trial lasted 70 
days and the fish’s initial body weight was 62g. 
At the end of the trial fish weight averaged 151g 
and growth performance was not affected by diet 
composition. Further, replacing more than 66% 
VO with HIO improved feed efficiency (FE) while 
dietary supplementation with BA+L reduced FE. 
Results showed a decreasing trend for plasma 
lipids and triglycerides content and an increase 
for HDL with increasing dietary HIO levels. Also, 
dietary BA+L inclusion led to an increase in 
plasma glucose and a decrease in cholesterol level 
when compared to fish fed the BA diet. Overall, 
the results indicate that gilthead seabream 
efficiently utilizes HIO as a lipid source without 
compromising growth performance. Further, 
compared to a VO mix, dietary inclusion of HIO 
contributed to an improvement of FE.
Acknowledgments: This work was supported 
by the R&D&I project “ATLANTIDA - Platform 
for the monitoring of the North Atlantic Ocean 
and tools for the sustainable exploitation of the 
marine resources”, reference NORTE-01-0145-
FEDER-000040, funded by the North Portugal 
Regional Operational Program for Norte’s Regional 
Operational Program (NORTE2020), through the 
European Regional Development Fund (ERDF) 
and S.M. was supported by the Portuguese 
Foundation for Science and Technology (FCT) 
(SFRH/BD/138224/2018).
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