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Growth of 1-year and 2-year Old Mandarin Fish, Siniperca scherzeri Fed the
Diets Containing Different Fish Meal Levels
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(Inland Fisheries Research Institute, Chungcheongbuk-do - ¥Gangneung-Wonju National University)

Abstract

This study investigated the effect of dietary fish meal level on the growth and body composition of
mandarin fish, Siniperca scherzeri, in two age groups: l-year (39g/fish) and 2-year old (227g/fish). Three
diets were formulated to contain 0, 25 and 50% fish meal (Con, FM25 and FM50). Two replicates groups
of fish (l1-year and 2-year old) were fed one of the experimental diets twice daily for 10 weeks. At the
end of the feeding trial, weight gain, specific growth rate and feed efficiency of 1-year and 2-year old fish
fed the FMS50 diet were higher than those of fish fed the other diets. Protein efficiency ratio of I-year
fish fed the FM50 diet was lower than those of fish fed the other diets. Liver lipid content of fish fed
the FM50 diet was higher than those of fish fed the other diets regardless of fish age. Blood chemical
composition of fish was not affected by dietary fish meal level. These results indicate that mandarin fish
require high protein level in diet for growth, and provide useful information concerning nutrient utilization
of mandarin fish and will allow ingredient selections in practical feeds.
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<Table 1) Ingredient and proximate composition
of experimental diets for 1-year and
2-year old mandarin fish

Diets
Ingredients (%) Con FM25 FM50
Commercial diet! 100 75 50
Fish meal’ - 25 50
Chemical analysis (% of dry matter basis)
Crude protein 523 59.4 65.9
Crude lipid 5.7 6.4 7.3
Ash 13.8 13.8 13.4

'Commercial diet for eel produced from Purinafeed
incorporation (Seongnam, Korea).
*Fish (Mackerel) meal imported from Chile containing 73%
crude protein and 9% crude lipid.

Y A2AAZl F tricaine methanesulfonate (MS
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(Table 2) Growth performance of 1-year old Sinjperca scherzeri fed experiment diets for 10 weeks'

bt mir;ﬁlavlvt . Su(ro\//gal Fil"l;ltl. I(ISan Wei(g;ot) gain grigvet;lfi%te Hep?rtl(:ji(:?‘latic C(f);gi)ti?n
(2 (%o/day)

Con 38.9+0.33  98.8£0.45"  59.4+0.50°  52.7+0.05° 0.6+0.01° 1.61+0.03™  1.22+0.04™

FM25 3924006  97.9£040  78.7+0.65°  100.8+1.95" 1.0£0.02° 1.38+0.18 1.34+0.04

FM50  39.0£023 988045  86.5+0.75°  121.8+3.25° 1.140.02° 1.95+0.14 1.36:0.08

'Values (meantSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).
*Weight gain (%) = (final body weight - initial body weight) x 100/initial body weight.
3(Ln final weight of fish — Ln initial weight of fish) x 100/days of feeding trial.

“Fish liver weight x 100/ body weight.
SFish body weight x 100/total body length (cm)’.

(Table 3) Daily feed intake (DFI), daily protein intake (DPI), protein efficiency ratio (PER) and feed
efficiency (FE) of 1-year old Siniperca scherzeri fed experiment diets for 10 weeks'

Diets DFI(%) DPI(%)’ PER(%)* FE(%)’
Con 1.48+0.01™ 0.78+0.01° 2.16+0.02° 113.6+1.15°

FM25 1.48+0.01 0.88+0.01° 2.110.02° 125.141.15°

FM50 1.45+0.02 0.95£0.01° 2.02+0.01% 133.540.15°

'Values (meantSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).
Feed intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].
3Protein intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].

“Fish wet weight gain / protein intake.

SFeed efficiency (%) = fish wet weight gainx100/feed intake (dry matter).

"Not significant (P>0.05).

27kl dIAMEAFHES ofBH7Ie] mE
AL Aol HERA] FkTh(P>0.05). 4
SRS FMS0 AAT7F dix-9F FM25
ARG oA w2 dds dEhigl e
(P<0.05), WA FEL FMS0 A7 dizT-9
FM25 AR st v AdE ek
ATHP<0.05). AR EES =7kl
wtel foJskA Fhehe i%—% H3lom, FM50
AZT7E gzt FM25 AR folsH)
w A HER ST P<0.05).

294 27kEe] A 8 ARRCl8AE
<Table 4>$} <Table 5>°l Zt7F YUER AT} A
A7 Fke AEES 95% oo vrEb:
Tkl EA A zfol= ¢t
(P>0.05). TF& ol LdFel T7Hdel wet

o
ou, RE A¥

oAl S7vehs Ade Hlow, FMs0 AET
7 g9k FM25 AP TR folskAl w2 4
T HERITHP<0.05). AT o237t
of wWE fFoFl Aol yEREA kokth
(P>0.05). BIWIEE tE77F FM25 A R
FoetA =S ARE YERCH(P<0.05),
FM50 A= FoAE dEhiAl g
(P>0.05).

JAAEAAHE, dYddAdHE 2 A

&8 ol wWE ARl Aol vERHA
ASITHP>0.05). AFREES o EeEol

wet fFoshAl Frheke &S BoW, FMS0
AEF7F 272k FM25 é?ﬁ?iﬁ? el stA
T A3E UER A THP<0.05).
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(Table 4) Growth performance of 2-year old Sinjperca scherzeri fed experiment diets for 10 weeks'

ifi
Diets Initial mean Survival Final mean Weight gain gr(s)lxjx;ctil zlte Hepatosomatic ~ Condition
ight % ight %) index* factor®
weight (g) (%) weight (g) (%) (%) day)3 index actor

Con 229.340.80  96.5+1.50™  319.8+1.05" 39.5+0.95" 0.43+0.01° 1.60+0.16™ 1.32+0.01°

FM25  227.2+1.84 95.0£1.00  358.7+12.55 57.9+4.25° 0.60+0.04° 1.50+0.03 1.1840.04*

FM50  225.8+1.21 95.5£1.50 429.4+9.15° 90.143.00° 0.83+0.02° 2.08+0.22 1.24£0.01°

'"Values (meanSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).
*Weight gain (%) = (final body weight - initial body weight) x 100/initial body weight.

*(Ln final weight of fish — Ln initial weight of fish) x 100/days of feeding trial.

“Fish liver weight x 100/ body weight.

SFish body weight x 100/total body length (cm)’.

(Table 5) Daily feed intake (DFI), daily protein intake (DPI), protein efficiency ratio (PER) and feed
efficiency (FE) of 2-year old Sinjperca scherzeri fed experiment diets for 10 weeks'

Diets DFI(%)* DPI(%)’ PER(%)* FE(%)’

Con 0.93+0.02" 0.52+0.01™ 2.75+0.04™ 48.842.70°
FM25 0.92+0.01 0.54+0.01 2.70+0.04 55.0+1.40°
FMS50 0.91+0.04 0.59+0.02 2.66+0.03 80.9+1.25°

'Values (meantSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).
%Feed intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].

*Protein intake x 100 / [(initial fish wt. + final fish wt. + dead fish wt.) x days reared / 2].

*Fish wet weight gain / protein intake.

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

"Not significant (P>0.05).

Atm @ gheo] SRl whet Aol & A e EE AvEW, Fo] 40% el (Beamish
77 @ E o)Ake] vz skako] A %W and Medland, 1986; Ogino et al., 1976), Yo 31~
Aol FAHAL A AR} oA Wolx] 38% (Ogino and Saito, 1970; Takeuchi et al.,
= A%S HAY HIEHUTHCowey et al, 1979), €&} o} 28~35% (De Silva and Perera,
1972; El-Sayed and Teshima, 1992; Lee et al,  1985; Santiago et al., 1982) Add7] 32%
1993; Santiago and Reyes, 1991). ©] A& oA A} (Garling and Wilson, 1976), =%10] 40% (Zeitoun
59| ol o] FTUIetHA whA ST et al, 1974), WAo] 45% (Nose and Arai, 1972)
52% oA 66% 7HA] F7EEel wel 1dAE 2d 9 A 42% (Kim and Lee, 2005)% H.31% 31
A zzkge] A 9 AlRESS FosHAl S Atk 719 olHE AFAREI Hluske] K
stlch olelet Adz B uf, 27k 1dAR 2 W, o] Aol FAE Avte] ool weid
WA z27tee] o o FEo] 66% FJEQl A QT 66%E A ol (Yol, detdel, A
o= AZtEnt ojn] Agtd B @olRe o H7heh SAA o (Fol, o], W) )

J%>'
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{Table 6) Proximate composition of the liver in 1-year old Sinjperca scherzeri fed experiment diet for

10 weeks'
Diets Moisture Crude protein Crude lipid Ash
(7o) (o) (%0) (%0)
Con 73.4+0.56" 9.5+0.53™ 3.8+0.74° 1.7+0.02™
FM25 76.5+0.28° 11.27+1.34 4.4+0.16" 1.6+0.21
FM50 71.6+0.65" 10.61+0.80 7.840.02° 1.4+0.04

'Walues (meantSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).

"Not significant (P>0.05).
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{Table 7> Proximate composition of the liver in 2-year old

Sinjperca scherzeri fed

experiment diet for

10 weeks'
Diets Moisture Crude protein Crude lipid Ash
(o) (%0) (7o) (o)
Con 75.6+£1.38™ 9.3+0.25™ 4.240.63" 1.2+0.10™
FM25 77.7+1.61 11.1£0.33 3.740.18" 1.6+0.02
FM50 73.9+2.01 9.7+0.55 6.5£0.21° 1.340.10

'Walues (meantSE of replications) in the same column not sharing a common superscript are significantly different (P<0.05).

"Not significant (P>0.05).

{Table 8) Plasma chemical composition of 1-year old Sinjperca scherzeri fed experiment diet for 10

weeks
Diets
Con FM25 FM50

TP(g/dl) 3.4+0.01™ 3.5+0.60 4.140.15
Cholesterol(mg/dl) 255.0+£5.0" 253.5+44.5 336.0+15.0

GOT(U/L) 33.0+5.0™ 43.0+2.0 41.543.5

GPT(U/L) 2.540.5™ 2.0£1.0 2.540.5
ALP(U/L) 303.5+11.5™ 279.0+£58.0 338.0+21.0
Triglyceride(mg/dl) 500+0.01™ 497+3.0 500+0.01
Bilirubin(mg/dl) 0.15+£0.05™ 0.20+0.10 0.15+0.05

Albumin(g/dl) 0.5+0.01™ 0.5+0.10 0.6£0.01

Values are mean+SE of replications

{Table 9) Plasma chemical composition of

. ™Not significant (P>0.05).

2-year old Sinjperca scherzeri fed experiment diet for 10

weeks
Diets
Con FM25 FMS50
TP(g/dl) 4.3+0.20™ 3.6+0.10 44404
Cholesterol(mg/dl) 359.0+9.0™ 270.0+1.0 354.0+£38.0
GOT(U/L) 32.5%+1.5" 69.0+39.0 102.0+65.0
GPT(U/L) 3.0£0.01™ 4.0+2.00 6.0+4.0
ALP(U/L) 362+27.0™ 309+19.0 330+20.0
Triglyceride(mg/dl) 500+0.01™ 473£27.0 500+0.01
Bilirubin(mg/dl) 0.10+£0.01™ 0.45+0.25 0.40+0.20
Albumin(g/dl) 0.7£0.01™ 0.6£0.05 0.7 £0.04

Values are meantSE of replications.

"Not significant (P>0.05).
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