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Long-term Evaluation of Muscle Quality of the Olive Flounder,
Paralichthys olivaceus, Fed with Extruded Pellet
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This study was conducted to evaluate the muscle quality of the olive flounder fed on extruded pellet (EP) diets
compared with a raw fish moist pellet (MP) diet for olive flounder, Paralichthys olivaceus in a commercial scale
for a year. The sensory and physical qualities and palatable compounds were compared for evaluation of muscle
quality in fish. Four diets were formulated for this experiment: two experimental EP diets (EP 1 and 2), one com-
mercial EP diet (CEP) and MP diet. Crude lipid of fish fed EP1 and EP2 was significantly higher (£<0.05) than
that of fish fed CEP, but not significantly different from that of fish fed MP {(P>0.05). In the palatable compounds,
the free amino acids composition were much alike in that of all the diets. Proline, glycine and alanine from fish
fed diet EPs were the most abundant compound among amino acid compositions. There was little difference in
the free amino acid compositions of all flounder from localities and the growing conditions between wild and cul-
tured fishes. Taurine of fish fed EP1 was dominantly high over that of fish fed EP2, CEP and MP. In all nucleotides
and their related compounds, ATP and IMP from fish fed EP diets were higher (£<0.05) than those of fish fed
MP. In the sensory score, overall-acceptability of fish fed EP2 were significantly higher (£<0.05) than that of fish
fed EP1, CEP and MP. Hardness of physical properties from fish fed EP2 was significantly higher (P<0.05) than
those of fish fed CEP (P<0.01). These results strongly suggest that diets EP could be developed to replace MP
diet for the grow-out stage of olive flounder without adverse effect on growth performance.
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Table 1. Ingredients and nutrient contents of experimental diets

Diets
EP1 EP2 CEP MP
Ingredients
White fish meal’ 56.0 61.1 - -
Dehulled soybean meal' 5.0 3.0 - -
Corngluten meal' 2.0 2.0 - -
Krill meal’ 5.0 4.0 - -
Squid liver powder' 2.0 2.0 - -
Kelp meal' 3.0 2.0 - -
Fish oil + Soya-oil' 0.0 6.1 - -
Yeast' 1.0 1.0 - -
Frozen horse mackerel - - - 80
Commercial binder meal' - - - 20
Wheat flour’ 11.5 12.4 - -
Wheat gluten’ - 2.0 - .-
Oil mixture? 7.0 0.0 - -
Vitamin premix’ 1.0 1.0 - -
Vitamin premix’ 1.0 1.3 - -
Protector’ 45 - - -
Additive’® - 2.1 - -
Proximate analysis (%, DM basis)

Moisture 8.7 8.5 8.3 60.2
Crude protein 53.2 53.7 51.5 61.8
Crude lipid 12.0 10.0 8.9 121
Crude ash 11.6 10.9 10.6 8.9

'Provided by Suhyup Feed Co., Kyong-Nam, Korea.

%Fish oil, Corn oil, Ethoxyquin, Lecthin, Vit A, D and E.
*Premix (mg/kg): KI 250, MnSO4H,O 2800, ZnSO4H,O 2350,
VtK 225, Biotin (2%) 3500, Niacin 4850, Calcium pantothenate 11000,
folic acid 2000, Vt-B; 1500, Vt-B, 2000, Vt-Bs 2000, Vt-C 50000.
“Anti-oxidant, glucan, Gelatin, betaine, Choline, wheat flour.
SEnzyme, Choline, Glucan, Lecthin.

A2 B850, AOAC (19848l wheh 28 At
71953 (105, 44171, 222 Kjeldahl A7 (N%6.25),
#3358 AR o R B A AES 12207
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Program Statistix 3.1(Analytical Software, St. Paul MN, USA)
2 EAHEA(ANOVA test)yS AAI3H] & A9 %} (LSD:
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Table 3. Free Amino acid contents of the dorsal muscle for flounder fed
EP diets and MP diet (units: %)

Free amino acids Diets
EP1 EP2 CEP MP

Phosphoserine 0.0060  0.0050 0.0050  0.0050
Taurine 0.1980  0.1840  0.1790  0.1820
Phosphoethanolamine 0.0004  0.0004  0.0003  0.0004
L-Aspartic acid 0.0031  0.0029 0.0029  0.0031
L-Threonine 0.0110  0.0130  0.0090  0.0130
L-Serine 0.0030  0.0030  0.0020  0.0040
Asparagine 0.0002  0.0001 0.0001  0.0002
L-Glutamic acid 0.0030  0.0010  0.0010  0.0060
L-a-Aminoadipic acid  0.0007  0.0006  0.0007  0.0005
L-Proline 0.0050  0.0050 0.0050  0.0010
L-Glycine 0.0050  0.0030  0.0030  0.0010
L-Alanine 0.0070  0.0080  0.0080  0.0030
L-Valine 0.0060  0.0060  0.007 0.0060
L-Cystine 0.0030  0.0030  0.002 0.0030
L-Methionine 0.0002  0.0003 0.0001 0.0010
L-Isoleucine 0.0030  0.0020  0.0040  0.0030
L-Leucine 0.0050  0.0050  0.0080  0.0060
L-Tyrosine 0.0040  0.0040 0.0040  0.0050
L-Phenylalanine 0.0050  0.0040 0.0070  0.0050
3-alanine 0.0009 0.0007 0.0006 0.0007
L-Orinithine 0.0070  0.0070  0.0070  0.0070
L-Lysine 0.0010  0.0010  0.0020  0.0020
1-Methyl-L-Histidine  0.0070  0.0100  0.0180  0.0170
3-Methyl-L-Histidine  0.0040  0.0030  0.0030  0.0040
L-Arginine 0.0005  0.0001 0.0002  0.0004

wglon B3] EP2 AlETolA &) ADP U inosine> &
= Alg ol AEEA Yottt Hypoxanthindd] SlolX= EP2
7} TR Al e} vlushe] S0%YE w2 dbs BIle
MP AL} 73 e ghe VeIt 8e] & A5 ATP
HeloA gelatslrt dojul ADP, AMP, IMP, HxR (inosine),
Hx (hypoxanthine)? W3}E|o] 7h=d] Ff=7] A7He T2
MPS] FElZ ZAETHLee and Lee, 1997). 471 A= MP
Atggel Blwste] EP ARl o 52 Wat A dolwt
-2 AAfsHE Aoz wEAlEy )T S § wWAolEY s
2 ¥ AEAA 92 Aog A, ey, SakasEE
o] Bal&e= o9 Aejza, Az, 7] 49 &
2, Az uet A 2lo)E Ro|m 7 g5 gk HEF
o8 Zlog AZtEck(Lee and Lee, 2001).

Table 2. Proximate composition (%) of whole body for flounder ted EP diets and MP diet'

Diets Moisture Crude protein Crude lipid Ash

EP1 70.8+1.58 19.5£0.40° 3.120.34° 3.7£0.34°
EP2 70.1+1.38 20.9+0.06° 3.1x0.10° 4.5£0.03°
CEP 72.0+0.12 19.4+0.20° 2.6+0.45° 3.0+0.15°
MP 72.8+0.72 20.1£0.03% 2.840.23%® 3.6+0.14°

'Walues (mean+SE of three replications) in each line not sharing a common superscript are significantly different (P<0.05).
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Table 4. Nucleotides and their related compounds of flounder fed

EP diets and MP diet (units: mg/g)
Contents Diets
EP1 EP2 CEP MP
AMP 0.003 0.010 0.009 0.004
ATP 0.013 0.024 0.005 ND!
IMP 2.220 3.741 1.614 0.950
Hypoxanthin ~ 0.321 0.712 0418 0.202

ND: not detected

Table 5. Sensory scores of flounder fed EP diets and MP diet

Contents Diets Pooled
EP1 EP2 CEP MP SEM'
Flavor 6.33  6.60 6.37 6.13 0.18
Color 6.87 6.67 6.83  6.60 0.28
Taste 7.00 7.13 6.70  6.97 0.16
Texture? 6.90° 7.10° 6.97® 697" 0.09°
Overall-acceptability’ 6.77°  7.03* 6.77° 6.73>  0.11

"Values (mean+SE of three replications) in each row not sharing a
common superscript are significantly different (£<0.05).
2p<0.01.
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Table 6. Physical properties of flounder fed EP diets and MP diet

Contents Dicts Pooled
EP1 EP2 CEP MP SEM'
Hardness (dyne/cm?) 48.32° 54.35° 49.35° 51.29%® 235
Springeness 052 059 046 058 0.06
Cohesiveness 0.41 043 041 044 0.02

"Walues (mean + SE of three replications) in each row not sharing
a common superscript are significantly different (£<0.05).
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