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Vegetable oils (VO) are widely used to replace fish oil (FO) in aquafeeds, but they lack n-3 long-chain polyunsaturated fatty acids (n-3 LC-PUFAs), which are
critical for maintaining immune competence and oxidative status in marine fish. Ethyl ester (EE) oil, a by-product of the FO processing for the human
omega-3 supplement industry, still contains 4—10% n-3 LC-PUFAs and can potentially be used for FO replacement in aquafeeds. However, the effects of
dietary EE oil inclusion on fish health and oxidative status remain unclear. This study evaluated the impact of dietary EE oil on immune parameters,

intestinal antioxidant enzymes, and non-enzymatic antioxidants in European seabass juveniles.

Background:
fish oil in aquafeeds

Fish oil (FO) is the traditional lipid
source in marine fish feeds.
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9 Why replace FO?

Replacement pressure due to limited
supply, price volatility and competition
with human consumption.

Vegetable oils (VO)

Vegetable oils are widely used
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9 Limitation of VO

VO lack n-3 LC-PUFAs, which are

important for maintaining immune

competence and oxidative status
in marine fish.

VO lack n-3 LC-PUFAs
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G EE oil as a candidate

Ethyl ester (EE) oil is a by-product of
fish oil (FO) processing for the human
omega-3 supplement industry.
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EE oil (by-product)
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6 Knowledge gap

The effects of dietary
EE oil inclusion on fish health
and oxidative status
remain unclear.

@ Immune responses?

/
@ Study objective

Evaluate the impact of dietary
EE oil inclusion on
European seabass juveniles.
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@ Conclusion

1. Antioxidant enzyme activities (Intestine)

D4
(0/22/78)

136.6
15.9
501.4
20.3

D3
(22/56/22)

128.6
14.1
439.6
41.0

D2
(22/78/0) [

100.5
15.3
471.6
34.7

D1
(78/22/0)

146.3
14.9
431.4
26.5

P-value

Variable

0.39
0.90
0.81
0.50

CAT
GR
SOD
GPX

No adverse effects of
dietary EE oil were detected

In European seabass juveniles, dietary ethyl ester (EE) oil
inclusion did not significantly affect plasma innate immune
parameters or intestinal oxidative stress markers.
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Q One-way ANOVA detected no dietary effects for intestine CAT, GR, SOD, or GPX.
N

2. Glutathione and oxidative stress markers (Intestine)

D4
(0/22/78)

105.8
45.1
60.7
99.2
10.56

D3
(22/56/22)

83.0
44.0
44.7
126.9
13.05

D2
(22/78/0)

112.4
43.1
69.3
108.1
13.36

D1
(78/22/0)

109.8
46.6
60.2
100.0
13.63

Piealize Plasma innate immunity remained stable

0.86
0.98
0.31
0.50
0.51

Variable

tGSH

GSSG
GSH

OSI!
LPO

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

5.83
0.65
4.44
5.58
0.61

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

No significant dietary effects among treatments
(one-way ANOVA + Tukey's test; P >0.05)

o

o

| 0 One-way ANOVA detected no dietary effects for intestine tGSH, GSSG, GSH, OSI, or LPO.

v

Nine intestines were sampled from each dietary treatment.
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