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Table 1 Ingredient and proximate compositions of the
reference pellets (CM) and the experimental pellets (FRI)

for cultured eel

CM FRI
Fish meal - 51.74
Soy bean meal - 9.41
Wheat flour - 23.52
Hydrolyzed proteins - 2.54
Vitamin mixture - 0.42
Mineral mixture - 1.46
Soy bean oil - 3.76
Fish oil - 2.82
Other additives - 4.33

Analyzed proximate composition (%)

Moisture 7.01 4.53
Crude protein 45.93 46.94
Lipid 11.19 12.26
Ash 11.58 12.82
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Table 2 Amino acid and fatty acid profiles of the reference pellets (CM) and the experimental pellets (FRI) for

cultured eel

Amino acid (%) CM FRI Fatty acid (%) CM FRI
Arginine 2.29 2.46 14:0 0.71 0.40
Histidine 1.00 0.95 16:0 2.17 1.91
Isoleucine 1.46 1.54 16:1n-7 0.92 0.49
Leucine 2.97 2.75 18:0 0.48 0.58
Lysine 2.87 2.55 18:1n-9 2.37 2.70
Methionine 0.91 0.82 18:2n-6 0.74 3.48
Phenylalanine 1.52 1.54 18:3n-3 1.12 0.82
Threonine 1.54 1.50 18:3n-6 0.02 0.02
Valine 2.10 1.87 18:4n-3 0.21 0.12
Cystine 0.42 0.45 20:0 0.03 0.04
Tyrosine 1.23 1.26 20:1n-9 0.33 0.18
Glycine 2.32 2.63 20:2n-6 0.06 0.06
Glutamic acid 6.00 6.00 20:3n-6 0.01 0.02
Alanine 2.49 2.27 20:3n-3 0.04 0.02
Serine 1.48 1.50 20:4n-6 0.10 0.07
Aspartic acid 3.54 3.42 20:4n-3 0.06 0.06
Proline 1.63 2.09 20:5n-3 1.15 0.83
22:0 0.02 0.03

22:5n-3 0.17 0.18

22:6n-3 0.99 0.80
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TR FRIBE » B8 LI (roasted) Bl
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Table 3 Growth, feed utilization and body indices of the cultured eel fed with the reference pellets (CM) and the

experimental pellets (FRI) for five months

CM FRI P values
Final weight (g) 192.34+103.7 194.23 +100.7 0.3754
Weight gain (%)’ 109.51 £22.22 117.10+3.15 0.6794
Feed intake (g/fish) 190.83 +8.42 185.21+2.04 0.4559
Feed conversion ratio? 1.65+0.05 1.60+0.04 0.2771
Survival (%) 90.2 92.5 0.7432
Condition factor? 1.41+0.34 1.41+0.37 1.0000
Viscerosomatic index (%)* 4.62+1.21 4.54+1.44 0.9230
Hepatosomatic index (%)’ 1.29+0.16 1.21+0.33 0.4357

! Weight gain / initial weight x 100.

2 Dry feed intake / weight gain.

? Wet body weight x 1000 / (total body length)?.
* Viscera weight / fish wet weight x 100.

* Liver weight / fish wet weight x 100.
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Table 4 Skin color (determined as chromaticity values L* a* b* of the cultured eel fed with the reference pellets
(CM) and the experimental pellets (FRI) (h=10)

CM FRI P values

Above lateral line:

L* 31.63+1.05 31.05+0.38 0.5382

a* -1.72+0.06 -3.06+0.42 0.0473*

b* 2.24+0.79 2.35+0.80 0.9071
Below lateral line:

L* 50.10+1.75 48.42+£1.05 0.3642

a* -2.80+0.21 -4.00+0.25 0.0349*

b* 9.44+1.80 9.20+1.24 0.8909
Abdominal area:

L* 84.61+0.66 83.52+0.48 0.2003

a* -7.04+0.52 -7.81+0.59 0.3027

b* 6.35+0.54 7.31+0.57 0.2276

L* (lightness) axis — 0 is black, 100 is white.

a* (red-green) axis — positive values are red; negative values are green.

b* (yellow-blue) axis — positive values are yellow; negative values are blue.
*Significant differences determined by t-test.

Anterior Middle Posterior 0.7 A Anterior Middle Posterior
*
6 4
0.6 - * T
* T T
= > S T ~ 0.5 - *
g T S T T
g 4 T 2 0.4
° T 2 T
£ 31 3 03
= - .
2 1 0.2
1 0.1 4
0 ‘ ‘ ‘ ' ‘ : 0.0 ‘ ‘ ‘ : ‘ '
CM FRI CM FRI CM FRI CM  FRI CM  FRI CM  FRI

Fig. 1 Post-thaw drip from different fillet portion of the cultured eel fed with the reference pellets (CM) and the
experimental pellets (FRI). An asterisk above each bar chart pair indicates statistical significance (determined by t-test,
n=10).
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Table 5 Proximate composition of dressed eel fed with the reference pellets (CM) and the experimental pellets (FRI)

(n=10)
(%) CM FRI P values
Moisture 63.00 = 0.15 61.34 +0.83 0.1078
Crude protein 17.29 +0.21 17.52 £0.24 0.4032
Lipid 17.89 £ 0.33 19.55 + 1.00 0.1561
Ash 1.49 = 0.06 1.43 = 0.08 0.5397
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Table 6 Fatty acid composition (% of total fatty acids) of dressed eel fed with the reference pellets (CM) and the

experimental pellets (FRI) (n=10)

Fatty acid CM FRI P values
14:0 4.68 = 0.31 4.00 + 0.28 0.1451

16:0 20.80 + 0.35 19.95 + 0.83 0.3111

16:1n-7 7.55 + 0.62 6.29 = 0.28 0.1210
18:0 4.02 = 0.1 4.00 + 0.11 0.8760
18:1n-9 37.57 + 0.52 35.94 + 1.34 0.2509
18:2n-6 5.75 £ 1.10 11.86 = 1.32 0.0373%
18:3n-3 2.90 £ 0.17 2.66 + 0.40 0.5133

18:3n-6 0.20 + 0.07 0.34 + 0.03 0.1216
18:4n-3 0.33 + 0.05 0.37 + 0.05 0.5039
20:0 0.16 = 0.01 0.15 + 0.00 0.4226
20:1n-9 1.94 + 0.05 1.35 + 0.11 0.0216"
20:2n-6 0.48 + 0.13 0.60 + 0.07 0.3640
20:3n-6 0.32 £ 0.10 0.52 + 0.08 0.1599
20:3n-3 0.13 = 0.01 0.15 + 0.01 0.1056
20:4n-6 0.62 + 0.04 0.67 + 0.02 0.2285

20:4n-3 0.75 + 0.02 0.69 + 0.03 0.1588
20:5n-3 3.64 + 0.42 2.91 = 0.40 0.2177
22:0 0.09 + 0.02 0.06 = 0.00 0.1448
22:5n-3 2.18 + 0.06 2.06 + 0.05 0.1430
22:6n-3 5.46 + 0.37 5.04 = 0.24 0.3090
Saturated 29.71 + 0.53 28.14 + 1.22 0.2378
Monounsaturated 47.05 + 1.20 43.58 + 0.93 0.0839
PUFA 22.64 + 1.74 27.72 +0.33 0.0558
n-3 HUFA 12.16 + 0.86 10.84 + 0.71 0.2359
n-6 7.26 + 2.83 13.85 + 1.50 0.1002

n-3 15.38 + 1.08 13.86 + 1.17 0.3092

n-3/n-6 2.53 + 0.80 1.05 + 0.22 0.1274

*Significant differences determined by t-test.

n-6 PUFA) [bfilters » 15 n-3 SREAERAITEN
(n-3 highly unsaturated fatty acids, n-3 HUFA) Ei#EE
TCAEUFIAENGEE (monounsaturated fatty acids) Hif
WD (Agradi et al., 1995) « ABFSEHTf 3B
R INEE S DA & SOpA - Rt DU A 2y
figfapy 18:2n-6 LLBIBAR SN2 FETHHE - L n-6
PUFA & » 1fi n-3/n-6 {9 LA KA 275 Bl
fig (Table 6)- FHRIVE - HEARGERETRI T S HY EPA
1 DHA S22k (Table 2) {HDAEABEETE}
WBHER T8 - Nt EPA f1 DHA

Y& BRI 7252 (Table 6) @ WREZIBFHNAE
EZEM EPA Il DHA §—EREEFTEL » Luzzana et
al. (2003) 3k A [ Gl 2 5 S WM A Yy
AR BGE AR - DA E s —
ERY IR RN AR S8R EPA F1 DHA 5K
KRB 5 JRED - B AR fa AR IR A B R
ME @ LiE5 A e IR &R - kst
IEFIZEEEAERYEES) (Kissil et al., 1987; Gnoni
and Mucci, 1990) -



Table 7 Free amino acids and carnosine (mg/100g) of dressed eel fed with the reference pellets (CM) and the
experimental pellets (FRI) (n=10)

Amino acid CM FRI P values
Phosphorserine 0.94 + 0.11 0.77 = 0.00 0.1675
Taurine 29.95 £ 0.21 29.96 = 0.37 0.9766
Urea 5.31 £ 0.28 5.61 = 0.79 0.6640
Aspartic acid 1.28 £ 0.22 1.25 + 0.08 0.8942
Threonine 4.05 +0.33 4.56 = 0.47 0.3388
Serine 1.93 + 0.06 2.20 = 0.06 0.0412°
Asparagine 0.75 £ 0.06 1.87 £ 0.39 0.0567
Glutamic acid 7.40 = 0.49 10.95 = 0.53 0.0200"
a-Aminoadipic acid 0.65 + 0.19 0.75 = 0.23 0.6852
Glycine 12.69 = 0.90 19.69 = 1.65 0.0343"
Alanine 7.82 £ 0.03 9.67 = 0.20 0.0058"
Citrulline 0.67 = 0.14 0.71 = 0.1 0.8058
a-Aminobutyric acid 0.26 = 0.02 0.32 = 0.06 0.2675
Valine 2.54 £ 0.52 3.00 = 0.18 0.3900
Methionine 1.93 + 0.04 2.10 = 0.08 0.1065
Cystathionine 0.86 = 0.11 1.03 £ 0.11 0.2718
Isoleucine 1.44 = 0.11 1.78 + 0.17 0.1376
Leucine 2.39 £ 0.06 2.80 = 0.43 0.3186
Tyrosine 2.03 = 0.04 2.62 + 0.03 0.0037*
Phenylalanine 1.79 £ 0.01 2.13 £0.22 0.1637
B-Alanine 8.70 £ 1.29 8.85 + 1.37 0.9205

y-Aminobutyric acid 0.45 + 0.06 0.50 = 0.08 0.5762

Tryptophan 0.49 = 0.04 0.63 = 0.04 0.0809
Ethanolamine 0.96 + 0.08 0.84 = 0.04 0.2078
Ornithine 2.11 = 0.06 2.43 + 0.51 0.4702

Lysine 11.20 = 0.92 11.34 £ 1.90 0.9337
Histidine 28.20 = 4.41 27.58 + 4.53 0.9024
Arginine 4.87 £ 0.94 6.45 + 1.86 0.3935

Hydroxyproline 1.83 £ 0.09 2.36 = 0.62 0.3521

Proline 4.01 +0.35 8.61 + 0.79 0.0172°
Total 136.54 + 8.42 160.31 = 1.00 0.0581

Carnosine 319.20 + 34.87 328.68 = 17.18 0.7630

*Significant differences determined by t-test.

&~ BB IR LA Rk B e FHAPEE (1995) $6HERTHAR Fa e iE NG SEme e
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Table 8 Sensory analyses of cultured eel fed with the reference pellets (CM) and the experimental pellets (FRI)

(n=16)
CM FRI P values

Roasted
Color 6.88 + 1.09 7.50 = 0.97 0.0960
Texture 6.88 = 1.09 8.00 = 0.82 0.0024"
Taste 7.19 £ 1.05 7.88 + 0.81 0.0460"
Overall acceptability 6.94 = 1.06 7.94 = 1.00 0.01017
Seasoned
Color 7.00 = 1.32 7.50 = 1.21 0.2724
Texture 6.63 + 1.26 7.69 = 1.08 0.0156"
Taste 6.82 + 1.38 7.63 = 1.09 0.0739
Overall acceptability 6.82 + 1.38 7.63 = 1.15 0.0798

*Significant differences determined by t-test.
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ABSTRACT

The objective of this study was to compare the effects of two types of floating pellets, e.g.
nutrition-enhanced experimental diet and commercial pellets as a reference diet, on the growth, chemical
composition, sensory evaluation and meat quality of cultured eel. Replicates of 200 eel with a mean body weight
of 82.8 g were raised in indoor concrete tanks for five months. The growth performance, feed conversion ratio
and body indices were not significantly affected by dietary treatments. The results of colorimetry measurements
showed that no significant differences in L* and b* values were found for both dietary treatments, while the a*
value was remarkably reduced on the eel fed with the experimental diet. The post-thaw drip from muscle was
significantly reduced in the experimental diet group, which implied that the water holding capacity of the eel
muscle was improved by feeding the experimental diet. Although the proximate composition of dressed eel was
not affected by diets, the lipid content of the experimental diet group was numerically higher than that of the
reference diet group. Meanwhile, the percentage of 18:2n-6 was higher in the eel fed the experimental diet, but
no significant differences in 20:5n-3 (EPA) and 22:6n-3 (DHA) were observed on both dietary treatments. There
were higher concentrations of glycine, alanine, serine, glutamic acid and proline in the muscle of the eel fed with
the experimental diet than those fed with the reference diet. The results of sensory evaluation indicated that the
texture, taste and overall acceptability of roasted eel fed with the experimental diet were superior to those fed
with the reference diet. The skin color, water holding capacity and sensory evaluation of cultured eel was

remarkably improved by feeding the nutrition-enhanced pellets.
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