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Abstract

A feeding trial was conducted to investigate the effects of diets with different composition and moisture
content on the growth performance, feed utilization and fillet proximate composition of yearling mandarin
fish. Seven different types of feed were designed including a commercial diet (CD), two types of moist
pellet (FM and FSF), two types of dry extruded pellet (EP1 and EP2), and two types of moist extruded
pellets (SEP1 and SEP2). The commercial diet was powdered and mixed with fish meal and fond smelt
fish to produce FM and FSF diets, respectively. Approximately 7% of fish meal in EP1 and SEP1 diets
was replaced with corn gluten meal and the resultant diets named EP2 and SEP2. Triplicate groups of fish
(initial mean body weight, 106 g) were assigned to one of the seven experimental diets for a period of 12
weeks. The results of the present study indicated that fish fed the EP1 and SEP1 diet had remarkably
higher weight gain and specific growth ratio compared to CD and FSF groups (P<0.05). Feed efficiency of
fish fed the FSF was higher than those of fish fed the CD, EP2, SEP1 and SEP2 diets (P<0.05). No
significant effect nor any defined trend was found in hematological parameters or fillet composition among
dietary treatments (P>0.05). The present findings suggest that the EP1 or moist EP1 could be a suitable
diet for the successful culture of mandarin fish yearling.
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At AT oA WA ER &
Zsto] AT 2TtElE ARGl o, AFAIA
2FANE AIUAEE BT 23] FFEHEA o)
ARFEEGATE elb] AR & &7 $401(106 g)
= AR svhy bERo R A¥E(200
D)ol =43t 1257 AFSaksinh

27 el ARGS HAZ(2,000 L) 1719 A8
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rate)< SEP 37} CD, FM, FSF, EP2, SEP2
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tHP>0.05). AlE & S (feed efficiency)> FSF A3
7} CD, EP2, SEP1, SEP2 A& H T} #2J3H
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FoAQl ztel7h gl 27ke] el dUALEAF
£ (daily feed intake) % UZFHMZ A H E(daily
protein intake)<> SEP1 A7} thEA P HT
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F(protein efficiency ratio)~> SEP1 A7} CD,
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Aylo| A= EP1 ¢ SEPI A&, EP2 ¢ SEP2
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GFEAPR(CD) W AE WiARE(EP2,  SEPI,
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27te)E OoR o AEARG YEAnel AR 4EAZnc 43 9 AREge 474
oji-& TFHE UM AR AYeA AFES FsHl w%om, AFAIR o EE W
747k 39.5% 31 57.9~90.1%, AtREES 747t AU ARERbels fAAE YERA gk
48.8% H 55.0~80.9%% Fo8HA ESTHKim  Hi(Lee et al, 2018), 2AE ARAAME FEALRE
and Lee, 2017). B3t 27125 thdo® & A o AASAbRe] ofig kst 23 Aol
Abg, AFAZO REFY A7 AL 2 Yo
<Table 1> Ingredient and proximate composition of experimental diets for mandarin fish'

. o Diets
Ingredients (%) D FM FSF EPI EP2 SEPI SEP2

Commercial diet' 100 50 50
Fish meal® 50 71.2 66.3 712 66.3
Fond smelt fish 50
Fish protein hydrolysate 1 1 1 1
Krill powder 2 2 2 2
Dehulled soybean meal 3 3
White gluten meal 4 4 4 4
Corn gluten meal 3 3
Lecithin(70%) 0.5 0.5 0.5 0.5
White flour 12 20 12 20
Undaria powder 1 1
Brewer’s yeast 2 0.4 2 0.4
Beta-glucan 0.2 0.2 0.2 0.2
MCM 0.5 0.5
Vitamin premix’ 1 1 1 1
Mineral premix* 1 1 1 1
Vitamin C(50%) 0.1 0.1 0.1 0.1
Vitamin E(25%) 0.2 0.2 0.2 0.2
Choline(50%) 0.3 0.3 0.3 0.3
Methionine
Chemical analysis (% of dry matter basis)
Crude protein 583 62.5 61.4 62.8 60.4 62.8 60.4
Crude lipid 44 5.0 6.3 6.8 7.8 6.8 7.8
Ash 17.62 13.4 16.6 13.4 12.0 13.4 12.0

'Fish Commercial diet for eel produced from Purinafeed incorporation (Seongnam, Korea).

*Fish Fish (Mackerel) meal imported from Chile containing 73% crude protein and 9% crude lipid.

*Vitamin premix contained the following ingredients (g/kg premix), which were diluted in cellulose: thiamin hydrochloride, 2.7;
riboflavin, 9.1; pyridoxine hydrochloride, 1.8; niacin, 36.4; Ca-d-pantothenate, 12.7; myo-inositol, 181.8; D-biotin, 0.27; folic
acid, 0.68; p-aminobenzoic acid, 18.2; menadione, 1.8; retinyl acetate, 0.73; cholecalciferol, 0.003; cyanocobalamin, 0.003

“Mineral premix contained the following ingredients (g/kg premix): MgSO,7H,0, 80.0; NaH,PO,2H,0, 370.0; KCI, 130.0;
0.2; AICl;:6H0, 0.15; KI, 0.15; NaySe,0s, 0.01;

Ferric citrate, 40.0; ZnSO,7H,0, 20.0; Ca-lactate, 356.5; CuCl,

MnSO4H,0, 2.0; CoCly6H,0, 1.0
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<Table 2> Growth performance of mandarin fish Siniperca scherzeri fed experiment diets for 12 weeks'

. Initial mean Final mean Survival . . Specific growth rate

Diets weight (2) weight (2) %) Weight gain (%)* P (%;o:layf

CD 105.6£0.59™ 156.1+1.76" 100+0.0™ 47.942.29° 0.5620.02°
FM 106.4+0.69 176.7+3.51% 100+0.0 66.0+2.89™ 0.72+0.02%
FSF 105.6+1.74 170.9+7.45% 1000.0 61.7+4.49 0.68+0.04%
EP1 103.3£2.14 184.7+3.55% 100£0.0 78.9+5.16% 0.83+0.04%
EP2 103.1+1.94 174.243.08% 100+0.0 69.0+4.31™ 0.75+0.04%
SEP1 106.8+0.04 201.0+4.26° 100£0.0 88.2+3.92¢ 0.900.03¢
SEP2 107.0+£0.04 180.9+2.26 100+0.0 69.142.03% 0.75+0.02%

'Values (meantSE of three replicate groups) with different superscripts in the same column are significantly different (P<0.05).
*Weight gain (%) = (final body weight - initial body weight) x 100/initial body weight.
3Specific growth rate = (Ln final weight of fish — Ln initial weight of fish) x 100/days of feeding trial.

<Table 3> Daily feed intake (DFI), feed efficiency (FE), daily protein intake (DPI) and protein efficiency
ratio (PER) of mandarin fish Siniperca scherzeri fed experiment diets for 12 weeks'

Diets DFI(%)* FE(%)* DPI(%)* PER(%)’
CD 0.98+0.01% 56.2+1.49° 0.57+0.01° 0.96+0.03*
FM 1.05+0.01%° 67.8+1.34% 0.71+0.01° 1.00+0.02%
FSF 0.91+0.02* 74.0+5.41° 0.56+0.01° 1.02+0.09%
EP1 1.15+0.07¢ 70.0+1.21% 0.72+0.04° 1.00+0.01%®°
EP2 1.120.09* 65.542.43° 0.68+0.06° 1.09+0.04%
SEP1 1.3440.03¢ 65.4+091° 0.87+0.02¢ 1.11£0.01°
SEP2 1.11£0.03% 66.0+0.24° 0.710.02° 1.04+0.01%°

'Values (meantSE of three replicate groups) with different superscripts in the same column are significantly different (P<0.05).
Daily feed intake = feed intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].

*Feed efficiency = fish wet weight gainx100/feed intake (dry matter).

“Daily protein intake = protein intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].

*Protein efficiency ratio = weight gain of fish / protein consumed.

ALES 712 47.9%9 66.0% F-25HA =2 2 2018; 2019a; 2019b). ©]& HIEFOZ A X3 AY
BE YepoH, AEANE S AEARRC o igAbES &Tbe] AN wo] AMEEE
Wolg H7kst A3 AnelA Almase 72t AR ofF Ee WoE HUbs Atgshe
Z} 56.2%, 67.8% W 74.0%%= *LEA}Eoﬂ ol & HlwAFA = SEP1 AtR7F ARG &4 =)o)
Wolg H7bsk Ats7h folshHl =& Ads 7 slfloy, Ao =& A3E vehdisith of
Uepdlo] o] Ao} fAkeE éﬂr‘“— UrE]rlH?i 7o A AFERES AFRS] HUbE Sedd
Sl et ZEbAm(Kang et al, 1998; Lee,

ko ek 1 Alzo] gl tf  2016; Moon and Gatlin, 1989), H]EFRI &85 2}
= 2 Th(Sankian et al, 2017; oo wEhA L GEpITHLee, 2016). whebA], ool
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o]Fo] AAy Atz FEo] detxiv) I Hig

ARl EP(extruded pellet)y= AZFY & AFE

(screw)Sl} Hj Eé(barrel)oﬂ/ﬂ %‘Fﬂﬂr AMY
s

%“J/\]ﬁﬂ‘/‘r(Happer 1981), %‘ %“’JZ}B] 44
XA AREES AT B3l (Peisker,
1994)5] o] AE wigitEr £ A3E dEd
Aow weEw, e 2rtE] e alEE
AaiM = olel thdt Bk Prp AAH R o]
ool & Zog detEc)

o, 27k AR g bR
Hups gato] o] g+e BolAE AHAbgT}
ol | ki 14ska gl ol =l
tiore] sfiate] ferbae HigAbRel s
A7kebA ki Abgebd kajole] Aol Asty
I &ghgo] WojxH B P flo] frk
I AetaL o) AbRel ws FHANA s
T AR 49 Adsstsd ofed ti A 2
&3t AAolnt dvksly Abgel FE& H7hsl
of Az Bl Baapgeld gE ARk mwEo]
2QEEE ol gt Frpr} A st

e, 27kE ddew @ 2 Adddtel
A= ot gk s H7ReE FEEy

Mg tEel s A% 8 bR E Sl Zol7t 919l
o webd, geEE aARS FEdd gs

S Axkgle] AHgstolE
Y oz wadh ¥ ATdRE TR
o% guskw skl Fgold Yt AREE
S AT Y MBAE EPIOl MY AR

A felAE 9lTkP=0.05)
7}?4% dos AR ol yol
= 2k Aol S, @
Aol 7t qlol = s}

12577k AR *e“}% ?, M7}EH EEs @T«LOH
A g e A4 WIS <Table 5> e}
Wolek TP, GOT % GPT & A7+ 79
27 WEPA] Rk THP>0.05). ol &7t E
/\]-OE /\]_ELH 01 1]. tﬂo-]E x47].—5]— /\16401]}\1
279l g TP, GOT 2 GPT ol xjo)
7b glol 2 dAgtsk dXxE AdE YErislo
(Lee et al., 2018).

= 04?81 éﬂr HE, 27§49 4%

A% WEARE 1S A

o

<Table 4> Proximate composition (%) of the muscle in mandarin fish Siniperca scherzeri fed experiment

diets for 12 weeks!

Diets
CD FM FSF EPI EP2 SEP1 SEP2
Proximate composition (% wet weight)
Moisture 76.8+0.22™ 75.8+0.71 76.6£0.12  77.0+£0.11  75.7+0.35  76.9+0.14 76.5+0.16
Crude protein ~ 20.2+0.35™ 20.7+0.12 20.540.23  21.0£0.28  21.6+0.82  20.2+0.28 20.7+1.12
Crude lipid 1.41£0.46™ 1.06+0.07 0.85£0.07  1.07+0.34  1.07+0.47  1.07+0.60 1.21+0.23
Ash 1.41£0.12"™ 1.19+0.13 1.22£0.08  1.30+£0.08  1.29+0.03  1.27+0.01 1.45+0.12

'"Values (mean£SE of three replicate groups) with different superscripts in the same column are significantly different

(P<0.05).

"Not significant (P>0.05).
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{Table 5) Plasma chemical composition of mandarin fish Siniperca scherzeri fed experiment diet for 12

weeks'
Diets
CD M FSF EP1 EP2 SEP1 SEP2
TP(g/dL) 3.77+0.37" 3.87+0.13 4.33£0.15 4.07+0.09 4.30+0.25 4.40+0.40 4.20+0.06
GOT(U/L) 22.742.67% 26.0+6.93 23.0+4.04 32.0£7.77 30.7+4.37  29.747.69  26.7+0.88
GPT(U/L) 5.0+0.01™ 5.0+0.01 5.0+0.01 5.3+0.33 5.0+0.01 4.0+1.00 4.7+0.01

'Values (meantSE of three replicate groups) with different superscripts in the same column are significantly different

(P<0.05).
"Not significant (P>0.05).

TP : total protein, GOT : glutamic oxaloacetic transaminase, GPT :
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