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Abstract

This study was conducted to estimate dietary utilization of enzyme treated fish meal (EFM) on juvenile
pacific bluefin tuna (PBT) Thunuus orientalis. In first experiment (EXP 1), the pacific bluefin tuna (initial
body weight 2.36g) was randomly disposed two experimental tanks. The fish were fed EFM containing
31.9% of enzyme treated fish meal and sand lance (SL) for 15 days, respectively. Weight gain (WG) was
showed lower in EFM than SL. But survival and protein efficiency ratio (PER) were higher in EFM than
SL. Feed conversion ratio (FCR) of EFT lower than SL. In second experiment (EXP 2) was conducted to
retest growth performance between EFM and SL. The high PER and survival were obtained in EFM than
SL, and FCR of EFM was lower than that of SL. EFM are suitable dietary protein source in diet of
juvenile PBT considering FCR, PER and survival in feeding trial.
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<Table 1> Dietary formulation and proximate
composition of two experimental
diets for juvenile pacific bluefin tuna
(% of dry matter)

Ingredients EFM SL!
Fish meal® 35.0 -
Enzyme treated fish meal 31.9 -
Salmon egg oil® 14.2 -
A-starch 3.0 -
Wheat gluten 3.0 -
Vitamin mixture’ 4.0 -
Mineral mixture’ 4.0 -
Lecithin 2.0 -
Taurine 2.0 -
Feeding stimulant 0.5 -
AMP° 0.1 -
Proximate composition
Crude protein 58.0 75.9
Crude lipid 17.2 17.5
Ash 5.04 6.57
Moisture 5.17 72.6

'Sand lance, China

2Jack mackerel

3Sujiko  oil, Nisshin
Yokohama, Japan

“Halver’s vitamin and mineral mixtures, (Halver,
1957)

SThe mixture of glutamic acid 8.5 mg,
L-histidine HClI H,O 232.8 mg and
inosine-5-monophosphate 2Na 200.9 mg

®L-Ascorbyl-2-monophospahate magnesium salt

Marinetech Co. Ltd,

H Aogols F 2709 50t ¢
M(Jéﬂilz # 14.6g, 17.6g)=
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F F<t “ﬂﬂ/\]'t?_l‘%% 25.6 + 1.6 °C, &
=976 + 12 mgLe® A Utk AlRE
19 73](06:00, 08:00, 10:00, 12:00, 14:00,
:00, 18:00h)°l] WFof 1647F W37 3kt
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fed/wet weight gain; 2@ o]8 & S&(PER) = wet
QA 7HA] X]'%(SGR
%) = [(loge final body weight — loge initial body
weight)/days]x100; AFEHOIZKFI, g) = dry feed
fed/fish.

100 x (final mean

weight gain/total protein given;

(Kjeltec
2300, Sweden)i A5kl oM, 442 Folch et
al. (1959)2] 9ol ul2} Soxhlet % %] (Soxhlet
Heater System C-SH6, Korea)S ©]-g3}o] #2443}
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System
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620%= EFMT(478%)%} Bl sto] 8kt Uzt

A5 EFMTH(11.7%)7F SLTH(13.2%) B.th Sk
o AlEAdolHS SLT7F 323 gl ® EFMT
(17.1g)Rt}F #=okvh kA, Sv2f A= A}
SHZa SN EFMT-7F 1552 SL7+(2.20)8F H]
wate] vkobrh w3, WAool 8§ g &> EFMT
(1 08)7} SLT0.76)E.tt 3kttt LS (survival)

EFMT7F 90 %= SL1(71 %)<} vlaLste] =
=

32 Fl

<Table 2> Growth performance of experimental
fish fed the two experimental diets
for 15 days

Experimental diets

<Table 3> Proximate composition of experimental
fish fed two experimental diets for 15
days (% of dry matter)

Experimental diets

Parameters Initial

EFM SL
Crude protein 16.2 16.9 15.9
Crude lipid 1.9 22 2.6
Ash 2.9 3.0 29
Moisture 79.8 77.3 77.0
2. A 2

=

& 16Uzt WSk AR AIk= <Table
4>l vheR it

<Table 4> Growth performance of experimental

fish fed the two experimental diets
for 16 days

Parameters EFM SL Parameters Experimental diets

IBW' 236 236 EFM SL
FBW 133 170 IBW' 14.6 17.6
WG 4783 620.8 FBW? 39.7 55.1
SGR* 12.0 13.2 wWG* 171.9 213.1
FI° 17.1 32.3 SGR* 7.15 8.15
FCRS 1.55 2.20 FI° 5.76 9.23
PER’ 1.08 0.76 FCR® 1.00 1 43
Survival (%) 90.0 71.4 PER’ 1.68 117
1

“Final mean body weight (dry matier, &) Survival (%) 75.0 450

Welght gain (%)
*Specific growth rate (%)
5Feed intake (g)

Feed conversion ratio
"Protein efficiency ratio

HolAle) ANEEA Avhs <Table 350l U
Bt 2w, 24, HE g APT
9 oz Aole] 2 AelE molx| gholr,

]Imtlal mean body weight (dry matter, g)
Flnal mean body weight (dry matter, g)
Welght gain (%)

Spemﬁc growth rate (%)

Feed intake (g)

SFeed conversion ratio

"Protein efficiency ratio

&P A= EFMT7F 397 g& 551 g%l
SL7+ RHu} 2 e Btk AFES EFMT7}
171%Z 213%%] SLT Hu} Stth AR A&
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oM A sHEAE diHl) ]l
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ool 4, s 5o RSl v oF
g o]FOo R Ef 01}—"11 Hlal] A4 ow v A
&S Kt Miyashita, 2002). TH]FAE A¥
137} 28] AEEL WFAER] EFMT7L BAMR
SL ok B w3tk dnbEow ol ?4
o] AH Alell= AMRZF FE38] FFEA X
U 2o ® AMRZE Y ] 431 S5 o] v
ZHA HW AR FFste] Fol= ¥4
(cannibalism)@o] 2+ LAYSITE Kondo et al.
016) Frigols thdow wigatsel YAt
29 A 23RS ATe A, AR
AR R wEA AstEcka B uskglth Wol
(Seriola quinqueradiata),’s-*1(Dicentrachus labrax),
N (Gadus morhua),™7|(Clarias gariepinus),"37¢
(Anguilla anguilla)ys NFOE T ATl =
AR FE F9 ARl soldel w34
2 %5 (chasing behaviour)¥} F2]&7go] F7}3t
Y HuE$THDegani and Levanon., 1983;
Hecht and Appelbaum., 1988;
19+89; Folkvord., 1991; Sakakura and Tsukamoto,
1998). AAlE+= HigAlE RO #WEA 4317
ol MEAEE Fueh Frpdo] Aol vl
WS AR RS EYdoA FAEL
NEE T7H Aoz gk g X0
7] FRelE dder AR i aaAgois
&k iAo AR M ETS Wl
Ageld AR EaAolET R 94
O% & AEES HIUTHJi et al, 2008a; Ji et
al,, 2008b). FF WiRAFE e} AR ] o]t A
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