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INTRODUCTION

OBJECTIVE
To evaluate the effects of different inclusion levels of EE oils on nutrient

digestibility, fish performance and health of Atlantic salmon parr in

freshwater, as well as to identify tolerance levels and potential negative

effects.

RESULTS

Figure1. Weight (A), Length (B), specific growth rate (SGR, C) and Condition factor (D). Results are

shown as mean + SEM and analyzedby a one-way ANOVA.

EXPERIMENTAL DESIGN
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CONCLUSIONS

• The diets showed no negative behavioral effects on the fish, and fish

performance remained unaffected even at a 35% EE inclusion level.

• The fatty acid composition of the liver and intestine mirrored the diet,

showing higher SFA levels with increased EE inclusion.

• There is a tendency toward increased omega-3 levels with higher EE

inclusion, suggesting a potential omega-3 sparing effect.

To promote sustainable marine resource utilization, the Norwegian

Pelagic sector aims to maximize fish resource use by exploring

valuable side streams from pelagic fish products. Ethyl ester (EE) oil is

by-product obtained during omega-3 fatty acid production. The

process involves the reaction of crude fish oil with ethanol and using

heat distillation followed by an exzymatic process which form

triacylglycerols (TAG) leaving EE as remaining.

Norway annually produces around 10,000 tons of EE oil, however the

knowledge on its potential to use as fish feed ingredients is limited. In

this regard, the present study examines the effect of varying levels of

EE oil on the performance and health of Atlantic salmon parr in

freshwater.

NUTRITIONAL EFFECTS OF ETHYL ESTER OILS IN 
ATLANTIC SALMON (Salmo salar): A SHORT-TERM TRIAL 
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Simplified representation of the production of omega-3 polyunsaturated fatty acid concentrates for human 

consumption and side stream production of ethyl ester oil for aquaculture feeds.

0

10

20

30

40
W

e
ig

h
t 

(g
)

CT 4% 12%

Ethyl ester oil

20% 28% 35%
0

5

10

15

L
e
n

g
th

 (
c

m
)

CT 4% 12%

Ethyl ester oil

20% 28% 35%

0

1

2

3

4

S
G

R

CT 4% 12%

Ethyl ester oil

20% 28% 35%
0.0

0.5

1.0

1.5

C
o

n
d

it
io

n
 f

a
c

to
r 

(C
F

)

CT 4% 12%

Ethyl ester oil

20% 28% 35%

A B

C D

Growth Performance

Fatty acid composition

Eicosapentaenoic acid (EPA), Docosahexaenoic Acid (DHA) and Saturated Fatty Acid (SFA)

Total lipid content and fatty acid composition (% of total FA) in the liver

Total lipid content and fatty acid composition (% of total FA) in mid-intestine

http://www.nofima.no/

	Slide 0: NUTRITIONAL EFFECTS OF ETHYL ESTER OILS IN ATLANTIC SALMON (Salmo salar): A SHORT-TERM TRIAL 

