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Introduction

Ethyl ester (EE) oil is a by-product of fish oil (FO)
processing industry for the production of omega-3
for human consumption and still contains 4-10%
n-3 long-chain polyunsaturated fatty acids (LC-
PUFA),
value-added lipid source for aquafeeds. However,

representing a potential sustainable and

the bioavailability of fatty acid ethyl esters may
differ from that of triglycerides (TAG) found in
conventional oils.

The main question is whether juvenile seabass can
metabolize and utilize fatty acids (FA) delivered as
EE to the same extent as FA supplied through
conventional triacylglycerol (TAG)-based oils.

Objective

Evaluated the effects of replacing dietary FO
with EE oil on:

X Growth performance and Feed utilization
X Digestive enzyme activity

X Hepatic intermediary metabolism

X Muscle FA profile

Diet formulation

Four isoproteic (48%) and isolipidic (16%) diets
were formulated using different supplemental
oil blends (%).

D1

FO = fish oil; RO = rapeseed oil; EE = ethyl ester oil.

- Values represent the proportion of each oil source in the
added oil blend, not the percentage of the complete diet.
- Four diets were comparable in analyzed composition,
containing 47.5-48.7% crude protein, 15.9-16.4% crude
lipid, 5.77-6.32% ash, and 24.3—-25.4 kJ g™ gross energy
(dry matter basis); dry matter ranged from 91.5 to 95.8%.

Experimental design

X European seabass juveniles:
62 =+ 0.5 g initial body weight

X 12 tanks: 15 fish/tank; 3 tanks per diet

X 88-day feeding trialin RASat 23+ 1 °C

X Hand-fed to apparent satiation, 6 days/week
X One-way ANOVA + Tukey's test, p < 0.05
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Growth performance, feed utilization, nitrogen, and energy retention o
of European seabass fed the experimental diets. Liver key enzyme activity in European seabass
// fed experimental diets
= (mU mg™ protein)
a0l g
@ No significant dietary effects were detected (one-way ANOVA; P > 0.05). ‘ W (% |
D1 D2 D3 D4 ol eke .
. L 4 . > h \
T 556 | i for liver key enzyme activities (P > 0.05)
2. Final body weight (FBW, g) 154.7 146.6 151.2 147.8 159 | 0.283 i ¢ l l
3. Welght galn (g kg ABW1 dayl) 9.77 9.26 9.55 9.35 0.10 0.296 LipogeneSiS B'OXidation Glycolysis GluconeogeneSiS
4. Daily growth index* 1.61 1.50 1.56 1.52 0.02 0.290
5. Feed intake (g kg ABW day?)  13.1 122 12.9 13.1 0.19 0.261 Y: y
6. Feed efficiency? 0.75 0.76 0.74 0.71 0.01 0.340 - &t
ME, FAS, HK, GK,
7. Proteln efficiency ratio® 1.55 1.62 1.5 145 003 0.051 G6PDH HOADR PK FoFase
8. Survival (%) 1000 956 1000 1000 096 0.085 { Noditay } [ No dietary } [ Nadictary } { NO dictary J
differences differences differences differences
9. Nitrogen retention (% NI)* 28.4 27.9 27.1 26.5 037 0.719 \ @R & o X% ¢
10. Energy retention (% El)° 22.9 23.4 24.2 226 | 031 | 077 FO/RO/EE ratio
D1 B D2 BN O3 Y
Values are presented as mean (n=3). SEM: Pooled standard error of the mean.
ABW: Average body weight = ((initial body weight + final body weight)/2).
1 DGI: ((final body weight*(1/3) - initial body weight*(1/3)) / time in days) x 100. Nine livers were sampled from fish in each dietary treatment.
jF ENstueIngan diy Teedimats, ME, malic enzyme; FAS, fatty acid synthase; G6PDH, glucose 6-phosphate
EER RIS i A ab de pRAETIRLIE dehydrogenase; HOAD, 3-hydroxyacyl-CoA dehydrogenase; HK, hexokinase;
4 Nitrogen retention = ((FBW x FBN — IBW x IBN) / Ni) x 100. GK al kiriaga: PR " te kinase: FBPase. fructose bisphosphatas
5 Energy retention = ((FBW x FBE - IBW x IBE) / El) x 100. \_ » GIUCOXINGSE; iy Rytiate hase, a3ey TRCIosCRpIospRatase. )
IBN/FBN or IBE/FBE: initial and final body nitrogen or energy content; k )
NI: nitrogen intake; El: energy intake; IBW and FBW: initial and final body weight.
Intestinal digestive enzyme activities (mU mg™' protein) in
Principal Component Analysis (PCA) biplot and the intestine of European seabass fed the experimental diets.
dendrogram of muscle FA composition of
European seabass fed the experimental diets. : :
P No significant dietary effects were detected for intestinal
PCA and Ward clustering grouped D1 with D4, ‘ ’ digestive enzyme activities (one-way ANOVA; P > 0.05).
. )
\ and D2 with D3. | 3 X
a-Amylase
60 - i §5 35:3
PCA Biplot of Muscle Fatty Acids Dendrogram (Ward) £ 90 1 27.8 s T 9E=13.96
- SE=4.84 .
| g g T SE=5.19
A Ehes C22:6n-3  n-3LC-PUFA | e Ay I T
® D1 & ] T
D1 D4 a0 ¥
® D2} oping f T 0 | = -
3 ® D3 | £ 10 -+
® D4 | = 0 = g
| L D1 D2 y
| ' : 3
2 C20:5n-3 D1 : Llpase .
0 | c 7 3.1 3.2 3.1 s
c 3 3 SE=0.23 SE=0.45 SE=0.26
21 c180 | 5 T T
@® - 3 . 1 | »‘f:
> D3 i
5 0 | £ 2 Ff
™ \ i
o0 C16:0 - |
S D2 S | DR E 1- i
O 6LC@PUFA 0 -
n- -
Rl o | L D1 D2 D3 o4 |
MUFA C16:1n-7 i N\
i1 | Total protease
D4 < 100 - 69.0 79.0 71.6 76.1
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- Nine fish muscles were sampled from each dietary treatment. o Values are presented as means + SE.
K j G Nine fish intestines were sampled from each dietary treatment. )
( )
Dietary EE oil did not Digestive enzymes and
// impair growth or feed )‘:: hepatic intermediary
- | l utilization in European o metabolism remained
seabass juveniles. unchanged across diets.
& W - :
Muscle FA profile was Muscle EPA was maintained
COHC]USIOH modified: DHA and total in D4 at levels comparable
n-3 LC-PUFA decreased, @ 1o 9 Bupporiing BF S22
while the n-6/n-3 ratio a/pronyssig marine Hp
; : / source, although fillet DHA
increased in D2-D4 vs D1. : -
9 retention remains a challenge. D
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