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Effects of Various Diets on Growth and Body Composition of Juvenile Parrot Fish, Oplegnathus
fasciatus by HaeYoung Moon Lee and Myung-Mo Nam* (Aquaculture Industry Division, East Sea Fisheries Institute,
National Institute of Fisheries Science, Gangneung 25435, Korea)

ABSTRACT The feeding experiment was conducted to investigate the effects of one experimental
diet (EDP) and five different commercial diets (CEPs) on growth and body composition for juvenile
parrot fish, Oplegnathus fasciatus. An EDP was formulated to contain 50% crude protein (CP) from
fishmeal, casein, zein and wheat flour and 15% crude lipid (CL) from squid liver oil. Five CEPs for
seawater fish were two domestic E commercial diet (DECD) and C commercial diet (DCCD), three
imported H commercial diet (IHCD), L commercial diet (ILCD) and O commercial diet (IOCD) containing
53.1~66.6% CP and 10.7~14.6% CL, respectively. Each diet was fed to triplicate groups of juvenile
parrot fish initially weighing 1.14+£0.01 g/fish (mean+SD) in a flow-through seawater system with
a water temperature of 19.0~25.0°C. Weight gain (WG) and feed efficiency (FE) were significantly
greatest in fish fed the DCCD and IOCD; intermediate responses were observed for fish fed the ILCD,
while the IECD, IHCD, and the EDP produced the lowest WG and FE values. Survival with no significant
difference approached 100% for fish fed the all six diets in this experiment. Whole-body moisture,
protein, lipid and ash contents were not affected by the different type of diets. Therefore, type of diets
appeared to be important factor in influencing WG and FE of juvenile parrot fish; the best diets for
juvenile parrot fish was determined to be the domestic commercial C and the imported commercial O
diets containing high protein (61.3, 66.6%) and lipid (14.6, 13.0%) in natural seawater based on highest
WG, and FE, respectively. This study indicates that the two commercially formulated diets containing
two highest proteins and lipids used in this experiment could be practical diets for juvenile parrot fish;
these differences of growth performance between experimental diet and commercial diets may be
reason for different dietary protein and lipid levels.
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Table 1. Composition (% dry wt.) of experimental and commercial diets

1983; NRC, 1993; NRC, 2011). E&4°] 2 IZHAAEE
Mst7] fsfiA= WA ol s T 87FE T8
o}Fol gt= Atm HAE sfof . a2y ol2et e d
FFEY TR a7FE P H S =Y A7t
Zasiet ojfol] agh U4 F 55 @l & o]59 F
342 otH|ieAte Al o 7HE SaF YA 5 9
UZ AR 5 5 39 B8-S AAs] g g2 a4+
7} $X A 072 3=t (Moon and Gatlin, 1989; Moon and
Gatlin, 1991; NRC, 1993; Moon and Gatlin, 1994; Lee et al.
2001). 59 9o @ ALE AT} (Kang, 1998; Kang et al.,

-

1998; Kang er al., 1999) 0|3 AF AIEE I3t A4E AR
H ot AlR YR AFANE Tt 258 AR 2AEC o
sto] £E3] 52 = %t} (Lee and Kang, 2005).

2 ATNE BF A LT EES ARE L]
Astd EF AololA 7|E EF WITAE 24JH] (Kanazawa
et al., 1980; Tkeda et al., 1988; Kang et al., 1999)5 7|22 4
HAoA AA AT A AR (EDP)9F S5 ¥4 SHAYA
FRANA AREEI e AF AR CD)Y AT 271 AlE,
AL 370 AlFel iR Ho] FRE A BIE Hlastarzt
sheict

Diet’ Experimental diet Commercial diet
Ingredient (EDP) DECD DCCD THCD ILCD 10CD
Fish meal' 44.0
Wheat flour? 18.0
Casein® 10.0
Squid liver oil* 12.3 Closed Closed Closed Closed Closed
Zein® 8.0 formula formula formula formula formula
Mineral premix® 3.0
Vitamin premix’ 3.0
Feeding attractant® 1.7
Nutrient content (% dry matter basis)'
Crude protein 50.0 53.1 61.3 57.2 59.1 66.6
Crude lipid 15.0 10.7 14.6 12.8 11.6 13.0
Ash 11.2 13.0 13.5 14.0 12.4 14.3
Moisture 33.1 10.5 11.8 11.3 15.1 13.9

"Produced by steam dry method, Korea Fish Meal Co., Busan, Republic of Korea.

2Same as Kang (1998).

3United States Biochemical Corporation, Cleveland, OH, USA.
*Provided by E-wha Oil and Fat Ind. Co., Busan, Republic of Korea.
Sigma Chemical, St. Louis, MO, USA.

SContains (g/kg premix): MgS0O47H>0, 80.0; NaH,PO42H>0, 370.0; KCI, 130.0; Ferric citrate 40.0; ZnSO4 7H-0, 20.0; Ca-lactate, 356.5; CuCl, 0.2; AICl3-6H-0,

0.15; K1, 0.15; NaxSe»03, 0.01; MnSO4-H>0, 2.0; CoCl-6H-0, 1.0.

"Contains (as g/kg): ascorbic acid, 92.7; DL-a-tocopherol (250,000 1U/g), 14.5; thiamine, 2.1; riboflavin, 7.0; pyridoxine, 1.4; niacin, 27.8; D-Calcium-pantothenate,
9.7; myo-inositol, 139.1; D-biotin, 4.2; folic acid, 0.5; p-amino benzoic acid, 13.9; K3 (2-Methyl-1,4-naphthoquinone), 1.4; Vitamin A, 0.6; Vitamin Ds (7-
Dehydrocholesterine), 0.002; choline chloride, 278.3; cyanocobalamin, 0.003; cellulose, 531.7.

%Halver (1957).
8Kanazawa (1980).

°Abbreviations used; EDP=experiment diet; DECD = domestic E company diet; DCCD = domestic C company diet; IHCD =imported H company diet; ILCD =

imported L company diet; IOCD = imported O company diet.
'%Values are means of two replicate data from our laboratory analysis.
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1. 4 A2

Ho| £3Z = A% ALR (ED, Experimental Diet) 2 A4
oA ZA| A|zg A=x A3 (Experimental Dry Pellet, EDP),

FU E5 FAEHANA AHEEHL Qe 4ol {8 T4t
CA}F(DCCD, Republic of Korea)?} EAFDECD, Republic of
Korea)?] A& ALZ (CD), = JALS. 2 HAFIHCD, Japan), LA}
(ILCD, Japan)€} OAF(IOCD, Japan)2] A& A}& (Commercial
Extruded Pellet, CEP)©] %1t} (Table 1). AHA] A 23 EE&
EDPE Tl T2 o]& 44.0%, 71412 10.0%, A 8.0%
£ F7tetgled A4 %Eil: LA 12.3%F AHESH
Aok =3, ©e3HE YRR AE 18.0% st o|A|
TFE AHs] wRgle tq 3.0% nv|E &= 3.0% HIE
W EHES AASAT olsh 2ol T, A, HhsEe
EE 27 wx=E FH]3}th(Kanazawa et al., 1980; Kang
etal., 1993). /\]'E AZE Yste] EUAHY AEdaes 2F
712 E3E & Ro|AEIIH (MP) Al27|2 st A
29 ARE BER(-25°0)°0 EHEtEA AR FF Alvkt
gt BFutE A 271 (1~3mm)2 AHESHETH(Moon
and Gatlin, 1991; Moon and Gatlin, 1994).

2. MB0| U AIS )
Aol FPLATIL (WP ATME)] 10E FRP

Azk zol A Y olul2RE AT AFFR YAstod
MEARE AT BE AolE Al A7 A% Al &
FH02 19 3~43] Holg FFste] on] AAgIIgom B
d oA ZRE S4Bt AT 11410019 =5 #|f 30
2] 4-& 60 L (A& 66cm, =°] 70cm) Y% FRP =x0f 34t
2 $83k0] 19 28] (09:30, 16:00) Wol & gHE FF3Hc).
3 B2 i3t FAZ olzhe A 5 Y A Ao 3
Limin¥ S227, Agol7h 4ol vt A% F2 Ao
L 5L/min2 2 A9t 7 =29 ooJAEL AR5}
FEALE AYH Y] BaF 5ppm o FOE A3}
Ak AAYF7|E olgke] 28U AP on of 7|7
BokO] A4 2L AL LSO 10.0~25.0°CO| AT

oA S A AR Al A Aol AFE SHSHAL,
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QYU Sy By 2adgod, oE T e 5
F4ASHA £38sle] dEtdE EX4-2 AOAC (Association of
Official Analytical Chemists, 1990) B of wal B2 AFQt
7FeHzH o2 105°CY] dry ovenol| Al 4A17F B¢t A2 § &
Akt 32 A3 TH R 550°CY] BT A 4A7F
Fo Hle & ATt A (CP)2 Automatic analyzer
(Vapodest 5/6, Gerhardt)E AR&-5to] A AT (Nx6.25), Al
ZA(CL)2 AEE 12A7 52 Az &
(Tacator AB, Sweden)& AFE35}9] soxhlet
Mtk

Soxtec system 1046
zzyom 747t 2

4. E7%2|

Aol EAA YL SPSSZEIHE AL One-way
ANOVA-testE AAISH § A3 7to] §9221 Aozt Qle
H (P<0.05), Duncan s multiple range test (Duncan, 1955)Z %
 7He] 194 (P<0.05)= AT

=t

711'. aj -_,l—E

=

2|z AF(IBW) 1.14+£0.01 g =5 A& A¥ A= (ED)%t
4¥& A= (CED)E 2897t AR A1} 2F A5 (FBW), 5
A& WG 2 AFR 5& (FE)INAE 9421 (P<0.05) Z}o]
7 UEFE ATk (Table 2), FE& 2 oA AudEoA =
A2 Aol & Ut A $GkTh(Table 3). 1.1 g &5 Ao+
A AE Folls AR R wet FBW7E 3.1~7.0 g, WG
T 168~516%2 A¥ F7tol 28 oY §oA4 % 4% Zpol
£ UBtH Tk FE= 65~147%°|31em 3 ARt A3
< YeEY ¢Th(Table 2). DCCDT}F IOCDTLoA 22 6.5 ¢
77002 71 2 FBWE YER S, o222 ILCD
Tl A 5.5g019l3, DECDF9} IHCDFo| A 4.8 g}t 43¢
© 2 CEDF FolAe 7P ¥ttt g A@+ 5 EDP1+=
3.1g2 2 FBWOIA = 71 WA Uetyton A3 F17tof 2u)
old9l F9&Ql ZolE HeEtH It E&, DCCDE}F I0CD
Fo) A Z+zF 470%9} 516%2 7 =& WGE ey o,
202 [LCDT7} 383% 2 Z7F 7S Ul $al, DECDT
<} IHCD:;’-‘_ 27y 322%%} 283% % CEPT £ 71 @ttt
= AYTZ = EDPFE WG7F 168%=2 SolFoz 713
A Vebgth DCCDF9F IOCDTo A ZHzE 139%9} 147% 2
7V ¥& FEE YU eH, ILCDT 118%+= 5%+ gkol$t
T, JHCD¢} DECDE 2+ 929% 9 106% = CEPT- & 7}
7 dojth B E A F EDPE 65% FEE {-2|F o2 714
A Uebstth oebA 2E CEPo|lA EDPRET 2 A
%4 9 FES UehlT, E3F CEPE R weh 44 9 FEE
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Table 2. Performance of juvenile parrot fish fed experimental and commercial diets'

Diet® Initial body weight Final body weight Weight gain (% of Feed efficiency Survival
(g) (2) Initial body weight (g)) (g gain X 100/g dry feed) (%)
EDP 1.1 3.1¢ 168¢ 65¢ 97
DECD 1.1 4.8° 322° 106° 100
DCCD 1.1 6.5" 470* 139* 95
IHCD 1.1 4.3¢ 283¢ 92¢ 98
ILCD 1.1 5.5 383° 118 98
10CD 1.1 7.0°* 516* 147* 95
P 0.84 0.00001 0.00001 0.00001 0.56
Pooled s.e.* 0.01 0.21 19.07 5.36 2.13

'Means of three replicate group.

2Values within the same column with different letters are significantly different (P <0.05).

3See Table 1.
“Pooled standard error =V Error Mean Square/Number of Replications

Table 3. Whole-body composition of juvenile parrot fish fed experi-
mental and commercial diets'?

Whole-body composition (%)

Diet?

Moisture ~ Crude protein ~ Crude lipid Ash
EDP 74.9 14.3 53 3.9
DECD 74.6 15.1 5.0 4.2
DCCD 75.1 15.0 5.8 4.0
IHCD 75.6 15.1 44 4.2
ILCD 75.5 15.1 4.4 4.0
10CD 75.6 15.0 44 3.8
P 0.89 0.19 0.36 0.47
Pooled s.e. 0.73 0.25 0.54 0.14

'Means of composite samples of five fish from each of three replicate groups
expressed on a wet basis. Initial parrot fish whole-body composition: moisture,
75.7; crude protein, 15.8; crude lipid, 1.7; ash, 3.9.

?Values in the same column not sharing a common superscript are significantly

different (P <0.05).
3See Table 1.
$e14el Aolg vehidth A BE ARToIA 05%

ol =A UEhten {93l Zol= glsith & EDPE 7|
= EDP(Kang et al., 1998)°] 7|22 A|x3lo &F X9
2 U PELL FABFATH(Kang et al., 1998). wh2hA] &
T gt Ho| FRE, 5w A7 ANS ad Aol Bagh
AL g Atgdth &, 5504 EDPE @il 9 24 kS
Tot7] Yol o2 HAIS T AR E sto] Almo] o
WA FeFol 30,40, 50 L 60%7F HEE a1, 2 Ty FF
of 4 3ol 8 X 16%7} El= 852 EDP= 857t A 2
I 7g &5 Xol9 A A 9 2 A @ FFE 46%2} 16%
2 Yyeldth(Kang et al., 1998). A9, 1.1~7.0¢ & 2|9
AS Al FEEE HiEALR F 61.3% ol 9HE k)
12.8~14.6%2] XA &=kl AFE (Table 1ol A] 28] o]Are] A
9 FEE Yo B8 E5AR] o8 Atese DA 60%
weler A8 15% WelolA B 7tEojof & Aoz weErt

5. 4TS EDPE 12 4T Bakol 27431} 45 oy
3 Ho] =0} A== YA (Kang ef al., 1998), A
e 91% ol F X0l § CEP= 2 THAS Ffstn
g AAE Y& v R E,J(E’r(Table 1). EDP
BT} 10% o)A =& thal A ek o 2|3 SRS Uehd 9x
SU D A CEPS BT BE Aokl T £ 4
& % FES Uehigich 457 CEP= 10% ©14 22 o
d&S Ad EDPETE 28y &2 FEE UElfo] Bo]
TS Fio Fo|UAE 4L sHgsietel e 4%
B3 55 4G Al 2 53k e Aew waEn
A& =9, il 7o FHo] (red drum)= THFETTolA
A A El LR} oF 16H]9] AR 2 oF 4uo] FEX}o|S
Herda S 82 Sl tet 93 3l FE 2 Rol7}
NS H 13}t (Moon and Gatlin, 1989). E3t, Z1]&E-2}of
N AR RT 8 ohToAA F 10 WGk 3] FES
e A ZhA Q/Alekel A7k AR ook B AL Akst
% Th(Lee and Cho, 1997). %F4] & HjSAIR 98 5 2SEW
ojB2 FHAIQIE T} o FEF YFS Ao] FHlof (Moon and
Gatlin, 1989)9} Z 122 (Lee and Cho, 1999)0|4 H 1% H}
Aew, 2uEetoA Y3} FEE o & o] Eols &
2 7443 date B 15tk (Lee and Cho, 1999). 3}A|% =
E xojol 4 7RIl A H7E A BT SAFAL
2 4% 4 FES Y7 sh9ch(Kang, 1998). 238t
o4 et ETEY Hbel uhet o] FAHOBE (Lee
and Kim, 1996) %%oﬂ/qg x47(4 H]E}n] p;vL _4 7H1:Il— ol ;d
1% TR Bad Ao poEh ueby Wy, ey
% ohE s Y ARURY $F U FHF) g AT
HEH EE FANASE Yoto] AAHOR A +H
ojof & Zo|m, o]} 37 & A4 AHE-E EDP 248 =
Ag AR NS ote] &M o2 ek AMHofof 3 A
o2 gotEh 31 AW sj4ko]-f vigALE ¢l EP (Extruded
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Pellet)y= A|ZFAH 5 23 F (Screw)2} v (Barre)o| A &
g1} A MY (Conditioner)ol| A A= B39 231
< Eo]AY (Haper, 1981), AR YR F9] FGolzte] T4
S HaAA AR BE&S FAA (Peisker, 1994) EPFE| 2
4% A2 (CEP)7} A% A= (EDP)ET f98o= w2 4
% 9 FEo| 47 7|ostiivta A, ¢S 558 152
AR B e A Ao Badt Ao ddd
ot SHARE ILCD= @ 3 59.1%01 A% 2 F AlF0] 5.5
go & AT Tl FeF 60% WelElE DCCD ILCD
Hoh foyos v 2 A4 Fqgo] 11.6%2 Rohorn
2 RolA oAl Aol el Ao wEE

Ho| THE AR U E F4Z T (Table 1), T ¢
22 ol&, 7HAIQl, AIY& F7Iet EDPY @¥lE (CP)T A&
(CL) &F2 242 50%% 15%2 =& 7g A9 AR 4%
< 9%t EDPY| CP ¥ CLEFH FASHA AT (Kang et al.,
1998) CEPET foHog 71 e A4S Uehfqld.
EDPY CP3}e 50.0%% CEPRET} WA|Wk CLEHL
15.0%% FAFs T CEPY =&, CP, CL, 3|& FgolA Z+
7} 10.5~15.1%, 53.1~66.6%, 10.7~14.6% L 12.4~143%=
EDPRET= £& CPHFY FARIAY @2 CLIFS e
WLtk (Table 1). =2 CP ¥ CL $H3-3F CEP7| 2H) ©]A+9]
S8 AR FEE U A Alm F700 o2t 5 A9
o] 4% 9 FEof| Ackst 932 v|AS & 5 Ut &= A
ojo] A& & FEE= CPEFHo] 66.6%7HA= Tl d ghafof H
HHog F7ete A¥FS UEtdo]l 7MY & CP 2 CLS
3t CEPOl A 7Y 2 A3 FES UereA|e, 718
2& CPE 3 EDPoA 7P @& 4% & FEE UE
Welch wetd &5 2ol gl 9 23 o] w2 Hol
2 AN o] v g Ao g
o] TFE AR FHOE EF X o9 HoA (WB) gyt
AR &, ZE (CP), AF(CL) 9 3& 2 2447 74.6
~75.6%, 14.3~15.1%, 4.4~5.8% D 3.8~42%= oAl
zpol7b glo] At o] FRE AlRFFol e FF
e ALz Ueg o™ (Table 3), 55 2o AL 5 CP40%
ol A= WBE CPEEFol Zto|7h gldich= 2 ket g8t
ATt (Kang et al., 1999). T3+ AL=¢l EDP ¥ CEPY] CLE=H
2 10.7~14.6%% WBO| 3% v]d w39 Zol= ofd A
© 2 AsHd siAR &5 2 olo] 333 EDP & CLEZO|
8%} 16%= A}o]7F UbH WBO| CLEHF: Zo|7h Yl 2
37| & 3R (Kang et al., 1998). T3 £ A3 9] 3.1~7.0
g E5 #o] WBY CLEHL 44~58%= 7]1& AFZATQ
7~28g &% #|o] WBY CLo| %2 CLAFE 1S} %2 CLAL
B A 22t 6.6~8.1%2+ 10.6~12.0% (Kang et al., 1999)<]
Auoh itk 2 Ad A& Al L1g &5 o9 WBE CL
TS 1 7%FA T 3~7 g FBWOA L 4.4~58%=2 A
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Z71eHEA CLEE 3718 ATHE §AFSHTh (Table 3). A}

5717 % EF Aol EES 95~100%2 AT Zte] &

92 ¢l o]z} ¢lo] (P>0.05), EDP Y CEPE Q&0 Badt

F&E FREt Ya 2ol mE HAES YERLA

2 Rog wotHEth E3 DECDTOA A% !

AT AEE0] 100% 2 ERFEA Tl d o
[e]

FA} o] wE YA Fdel 7198 = s

flo r
Ol
A

N
T
ol &
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o
o
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2 AYA A2 A4 (19.0~25.0°0) 22 65~
147%9] H|13 &2 FEE UYEYHEA &5 X9 ASE ¢
g HA 20 EE AR 28 BAE W AE #
2 ¥l 7~33°CE, 18°C o|olA £ A%E 7|HE +
QU3L, 15°C o]5t2 W2j7Hd Ho| HHF a2 o] 3t
Hoh= 2ot FARHETH(Kumai, 1984). £3] Bo] T/ F

Bt} 19.0~25.0°C2 &% o1& ARSSH7] A3 A 4e2<
Ao g wordth EDPE 333 %9 FE= ©¥dY 37}
AY Al 17.0~20.4°CoN A 64.4~71.9%, Tz Q7= A
A 19.8~25.4°Coll 4] 57.6~88.9%, ATt A A& Hrl AH
Al 17.0~20.4°Coll A 52.3~69.8%, A& Z5H AF Al 145
~19.5°Co| A 42.0~50.4%, Er,3HE THE AY A 20.0~
24.0°COl A} 33.1~79.8%, A& At& AV &1} AF A] 14.5~
19.5°CO Al 41.6~45.2%0°] I th(Kang, 1998). EDPER % At
S0 webaA FEO| Zpol7k gllem 2 AF 5 19.8~
25.4°Co| A= EDPTL9] FE7} 65% & SAFSE 422 (20.0~24.0
°C)ol A 33.1~79.8%2 HAA AT, ohFet Hol F
CEP+= EDPTECT} FEZ} o2 o2 oton o 26 &
= =4 Ueidth &, & EDP9| FEx= 65%% 7|& &% 9
F 9 Ag Aol AHEgE 7|2 A AlRe fAFSHIAIRE &)
Aol 78 dF CEPT9] FE& 28] o419l 147%2 UEhd =
=& EDPY =/AdH] 9 A|lzFA ol et AF7t 2ad AL
2 Yeht o]F 9 4Aolv FEE AR =285 ofy gt of
A =27], AR 2, AHSFE ol SHxH & §EAS
S o9 a<lof mat Ztd 4 910 B 2 (Weatherly and Gill,
1987) & ¢ 72 A7t asirta o

(@] o]
- =

|z A|F(ABW) 1.14 g B35 (Oplegnathus fasciatus) x| 15
15 A% A= (ED)9 5% =W - & & A= (CED)Z 28Y
7 AR A3 HE AFEBW). ZAEWG) T AR B8
FE)IAE $o124 Folsh Lepan, 428 2 ol
of YRHROIAE Aol UehAl sistt BE AolE A}
S AF Zo= AlR FFCl o2t FBW7F 3.1~7.0 g, WGE



208 OlaE - R

168~516%= A& T3k 2421
FE& 65~147%°192m 431 FAgE A3 Uehf sl
DCCDT-¢ IOCDFAA Z+2 6.5 g7 7.0 g0 2 7Hg =&
FBWE Yetliglen, -3 02 ILCDFIA = 5.5 g0,
DECDT-¢} IHCDFOl| A 4.8 g} 4.3 g0 & CEDT FoA:
7P 2okt 2 E A¥T 5 EDPE 3.1gSE FBWOA =
7P A Uebg o AR b)) 26 o] 44e] {9 A Q1 2ol
£ Uetiglch =2 9l 9 24 e 94k OAlE
(G2 66.6%, AE 13.0% D 3E 14.3%)T FHA CAE
(GHE 61.3%, A4 14.6% L 3|& 13.5%)4 7H =2 4
i A7 a&S et AT, e 657 AE A
B Ee AR AR FF0 wet AEET HojA 9] URhR
ol B, oA A 9 38 FARE ATtz st Ho|
A A= TRl et E5 Koo FEE 9 HojA o] gty
ol zpol7t gl AR Vet

o

a7 7 giof gL
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