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Evaluation of Experimental Formulated Diets and Commercial
Diets for Growing Korean Rockfish (Sebastes schlegeli)*

Sang-Min Lee and Im-Gi Jeon

Aquaculture Department, National Fisheries Research and Development Agency,
Pusan 619-900, Korea

A 15-week of growth trial was conducted to evaluate practical diets for growing Korean
rockfish (Sebastes schlegeli). Two replicate groups of the fish average weighing 125 g were
fed one of four experimental diets containing 41~45% protein and 6~8% lipid. A control
diet with 58% fish meal as protein source was included and practical form diets with 40%
fish meal and various practical ingredients such as meat meal, blood meal, soybean meal,
and corn gluten meal were included. These experimental dry pellet diets were compared
with commercial diets containing 51~53% protein and 5~13% lipid for marine fish or
raw fish-based moist peliet (RMP) diet containing 58% protein and 9% lipid consisted
of 50% frozen horse mackerel and 50% commercial binder meal.

Weight gain, feed efficiency, daily feed intake and protein efficiency ratio in the fish
fed the experimental diets and commercial diets were not significantly different to those
in the fish fed the control diet. However weight gain, feed efficiency and protein efficiency
ratio in the fish fed the RMP diet were significantly higher than those in the fish fed
the experimental diets and commercial diets. These differences of growth performance between
experimental diets and RMP diet may be reason for different dietary protein and energy
levels. The experimental diet can save up to 20% cost of fish production compare with
control diet, whereas RMP diet is more expensive than other diets in the fish production.
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Table 10 FAI% ule} Zo] iAo
Hgol-g 57.7% AR AgE d2F(As
DE 33, ol Ao, 5, TSFd
g, diFuk 8l oz Zhzk ok E v E diARt
AYARE(AE 2~ AARIIS 24848
© dz2F9 off 30% BEE 554 9 AEA
82 diAElgen, Agsrls dZAbEd ¥
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AQAE 25 il A e 23 ol 247t 43% ¢
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AYslglcl. Vitamin 3 mineral premix+
AE 3AA AgsE AE FAE 3] As
1 kg % vitamin C& 900 mg, vitamin ET
200 mg, choline2 3,000 mg, F3x%-2 7,000
mg (o]F-F9] ¢ o] &8E 35% 2 Al o]l
HEE 2A5 ALE A, B, Ct ol go g
A#E R e AES FHsIR27, RMP (raw
fish-based moist pellet) ALE+ ‘dx& %
ALES} WE A7elE 1:19 viEE T3l
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Table 1. Composition and nutrient content of experimental diets

Experimental diets

Commercial diets

. 11
Ingredient 1 2 3 2 A B C RMP

White fish meal® 577 396 39.6 255 —Closed—
Brown fish meal® 15.0
Meat meal 10.0 5.0 100
Corn gluten meal 6.0 6.0 3.0
Soybean meal 5.0 5.0 3.0
Blood meal 3.0 3.0
Starch 2.0 2.0 2.0 2.0
Wheat flour 28.9 263 280 302
Squid oil 4.0 4.0 4.0 4.0
Yeast 3.0 3.0 3.0
Vitamin premix® 1.9 1.8 1.8 1.8
Mineral premix* 23 21 24 23
Enzyme mix® 02 02 02 02

Chemical composition (based on dry matter)
(Moisture) (10.6) (10.7) (10.4) (13.6) 9.6) (9.7) (44) (40.3)
Protein (%) 41.0 440 452 450 529 510 506 58.2
Lipid (%) 82 75 63 77 85 4.8 128 8.7
N-free extract (%)° 331 321 326 327 250 294 246 19.5
Fiber (%) 1.6 1.5 1.5 1.9 2.1 2.3 2.3 1.0
Ash (%) 16.1 149 144 127 11.5 125 97 12.6
Estimated energy (kcal/100 g)” 370 372 368 380 388 365 416 389
Digestible energy (DE) 366 366 359 360

(kcal/100 g)*

DE/protein 8.9 8.3 79 8.0
n-3HUFA® 2.0 1.7 1.7 1.7
Ca 44 4,0 36 3.6
Total P 23 21 20 2.1
Available P 0.7 0.7 0.7 0.7

Cost per kg (won)!’ 641 592 585 577 1200

"Produced by steam dry method. 2Imported from Peru.

Provided by Kumseong Feeds Co., Pusan, Korea. Kemin Industries, Inc., Singapore.
®Calculated by difference. 'Based on 4 kcal/g protein, 9 kcal/g lipid and 4 kcal/g NFE.
8Calculated based on Lee’s data (1996a). °Highly unsaturated fatty acids (C=20).

“Cost of ingredients based on the price in 1996, except for cost of feed production.

Y“Raw fish-based moist pellet, 50% frozen horse mackerel and 50% commercial binder meal.

moist pellet MENZ Asisich, Az" Ay
Az ARAg, +9% FEAE ¥ RMP As
5% JERY (—300)8bHA o] FolAjulch
ARgslicet,

Agag el HfoluHEAA) 2433
olmjxzAt v (A/E ratio), & A Folu|x
Arof] gt z} Fepolm =4t WlE Table 20 %
AR, A8 2~49) Ile, Lys, Met+Cys3}
Thre] 7 RMPF#ETH Az &g 73
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Table 2. Essential amino acids and A/E ratio' in the experimental diets

. . Diets
Amino acids 1 2 3 3 RMP:
Composition (% in protein)
Arg 6.8 6.7 6.4 6.7 6.8
His 1.7 1.6 1.7 1.9 2.1
Ile 3.6 3.3 3.2 3.2 3.6
Leu 8.0 8.4 9.0 8.4 8.5
Lys 4.6 39 4.1 4.3 4.7
Met+Cys 4.2 3.7 3.7 3.5 4.0
Phe + Tyr 7.8 7.8 8.2 7.7 8.3
Thr 4.7 4.3 4.4 44 4.8
Trp 1.5 1.1 1.2 1.1 1.1
Val 4.0 3.8 4.0 4.0 4.0
Total 46.9 44.6 45.8 45.1 479
A/E ratio
Arg 145 150 139 148 142
His 37 36 38 41 44
Ile 77 73 70 70 75
Leu 170 189 196 187 177
Lys 98 88 90 95 98
Met+Cys 89 83 80 77 84
Phe +Tyr 166 175 179 171 173
Thr 101 96 96 97 100
Trp 32 24 25 24 23
Val 86 85 87 89 84

!(Each essential amino acid/total essential amino acid including Cys and Tyr) X 1000,

Data from Lee et al. (1996¢).
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AAE g7 AAdf5E 7+ AYezod 5
¢/mind FeiFo] FFARRL, AR F9
FEL 11.0~16.5C (HF 13.60) 2 z¥E9
A Azeel(e] E, 1993d, 1995a,b) itk
AFAEL 1557 ARG oH, A8FFS 1Y
13 gh&ell 7MAEE €03 WARYL. AY
Az e} F g Aol 2 Az -89 4E
HAFAE MS. 100 ppmol vHHAA =
AT, AY FE A6l 7 Azl 3ulE
sampledte] WEED(—70C)sc7 2534 7
& Euisled ARl

]

X oX 2o«

-—

AR 24
ALg 9 ojAje] UHbAE-S AOAC (1990) 9]
o]l wiel ZohilA(NX6.25)2 Automatic

analyzer (Vapodest 5/6, Gerhardt, W-Ger-
many) & AHEste] B4R, 22 Auto-
matic analyzer (Soxtec, Tecator, Sweden) =
A8to] etherZ FEFF R en, $E 105C9)
dry ovenollA 4A17} F¢ Az ¥ S 3
Z4 =590}, =3, 249+ Automatic analyzer
(Fibertec, Tecator, Sweden)& o|&3lod %
AEdn, R3F-L 550C] 33204 4 Azt
F<¢ B ¥ A= Q) Nitrogen-free extract
(NFE) & 100— (55-+ 25 A + 2 A8+ 24
fr+Z3E) 9] 4oz A=) ofn| AL o]
5(1996a)e], AWk Lee et al. (1994)°]
AYE S LA F4=dch

A4 A=
A5}l A Has ANOVA-testS AA|stod

—380—



23

g SA4E wiAEs AEAase Agad via

Table 3. Growth performance of Korean rockfish fed various practical diets for 15 weeks'

Initial . Feed Weight gain . Protein
. . mean Final mean . ... . Daily feed . 2
Diets weight weight (g) efficiency (% of initial intake (%) efﬁcténcy HSI
(® (%) body wt.) ratio
I 123.5 186.9+13.22% 68.2+ 4.45® 51.3+ 8.98" 0.662+ 0.049° 1.86+ 0.12*° 2.69+ 0.40°
2 1229 176.1+ 7.28 63.0+ 8.69" 4331+ 8.83" 0.626+0.019° 1.60% 0.21°> 2.96+ 0.04°
3 1247 184.4+11.52° 67.4+ 4.59™ 47.9+ 9.75* 0.633+0.061° 1.66+ 0.11*> 2.84+0.37°
4 128.6 1844+ 4.59° 78.9+15.06™ 482+ 4.17° 0.540+0.173* 2.03+0.38° 2.77+0.35°
A 1249 183.0% 2.12° 83.0+ 5.86* 46.6+ 1.83° 0.501+0.027° 1.74+0.12** 3.34+0.46°
B 1243 160.7+ 8.20° 53.9+ 0.35° 293+ 6.08 0.525+0.091° 1.24+0.01° 2.76+ 0.36°
C 1243 1692+ 6.15° 75.7+13.93* 36.2+ 4.80° 0.461+0.135* 1.62+ 0.29* 2.94+ 0.36°
RMP 123.1 211.9+22.62° 101.7+16.34° 72.3+20.22° 0.574+0.026° 2.86+ 0.46° 3.24+ 1.15°
'Values (meant s.d. of replicate groups) in the same column having the different superscripts

are significantly different (P<0.05).

’Hepatosomatic index @ liver wet wt. (g) x 100/body wet wt. (g).

Duncan‘s multiple range test (Duncan,
1955)2 Az F#F7re] F2ol4-% SPSS (SPSS
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2FFL 51~57% 2 3Rk E 2ol E
o] 5(1993a) 9] Ko wia} Adargel ciuga
gefo] 43% AFs} HEE AAlsgedl, A4

—381—



olgdl - A7

Al ZdoA B Adl4 Alzd AgArae
iy ek i Y oz Azkgd, ¢
AEE(ol9} A, 1996b s ©] 5, 1995b; °f 5,
1996d)N M= RMP ALg9} A7Axe)7l gisiwd
AYAge] ol ek B Ay wigas
o o %2 47~51% %k Lee (1996b)+
AEHA FHA og] kA oA i ARE
Abgol] E3drlsle] 23 AAel] g oy
A olyA] $F& 2 A, g o)
45~50%, Adol 14% Y wiz} A A AF5HE
5ol 7H4 £ A3E Ry £, 0](1996)+=
Z3EEg e dstEY ol §A(43E) o]
oy} ARt A drla Busii glo
quix|foes @FiEroeE AL AARshe
He] A5HES U ¥ F UT Aoz A7
ek, B A4 53] A¥AEEo| RMP A
BHr} oA FF Sod vkl ddE
FFE 12% olAolu Fold AdHez Ag
BEo] Astd Zeog 7t oY AHER
u] o] Mol B Ay AAge P
oy} AW} 2L iR o] i Ut
Ao ctEly, 99 AFANE EdE AY
Abge] child ks 50%, AARFE 14% 2
F7HIA s, FAED ASEEo] 20%
AEE Fobd Zog FAs|o] RMP F¢ Hl
K AAE 9 F UE AoF A ¢
Hol] AFAE(AE A~O) € AYAERY ©
WA o] 5~12%, 7HEVA] $Fo] Ha
48 kcal7} ¥l 5o = Eot A AR B3|
ARaI7 dA2 42 g Bilon, AEAER
B 2 3#7l €A3) ddch ol AFALR
A el B3, s, wieklely
e 3o M7 2 dF4 FHo) whE Xol2
A=) o] E5(1996b), ol9k ©1(1996) 9} <]t
A(1996a)-L o2 71A 484 4 T 9
ez oFEg FYd wEE uAplvzlz
ARgElE oAb de) £l wel 29l
2ol Aol ZElAlvia Hudon, Lee
(1996b) &= A AYLE F7HAA ALARS]

g 32 Fole AL xuEEe] AA4ES
Foledl At gE Aoy Fdsginh =,
ole} 7(1996)-2 A¥AgS] welyl EFE 3
7l webd] AAgo] FEA= ZeR Hm
slo] HAQ wlely] EFEY Aol ARt
3l3ich,

olAe] AzzHEl E AddA AHEd AY
Atge] B9 s A3 gFE odik F7HA
7l grdtE e 4E ol dE HeE
Helo, A#AQge) B¢ A5AEST W U F
UEE F4 MAde) o ¥ Aoz Akt 53
AEAE BY A9 i 3k A AE
FHFE P2 o Holw, o] HE F4HoT
aedste] Agel UL F¥o] A ZAs|olo}
g Ao Az

2| 2ol AR AL A5 YT %
Folj7tAe] sk e FAlelr] A
Alol] FAbElE vlES H4ajog = Aol
AU FAugloz I, B Ade o
AFREE 1 kgo) AAE FAAITIEH L£8F5E
Agu)E 10022 A0S o, A8 2 Fo
T 101, ALE 3 F97E 92, ALE 4 97
792 Yeh}, A4g0) w2l thzFE Y 10~20
% AE ulgo] AZEE ZoE e,
RMP A& FoiTe thERFRe; 27% 9 v|fo]
o &85 Hog vepych E3, A AFe
A B AYe AYAsdd 5% 239¢ o
Bsle] AgE AzPrhd Asvle o FEE
ZolH, o7l AEFTEF " B L8nHe
QAu| gl Bk 5§ kel Qs Foju
o ARaIE o Fold oz Y7,

O

o
|

=]

lo

o ix
o

lo yy
BN o2

AAAE 7 U Z89) Uk

AY Zg8A9 A6 W ol EHE(}
+5) 9 dutgE EAAIAE Table 49 500
vetliict 7h 259 8, <, ZF 9
3F e ZE AFETNA F9H Aol st
$101(P€0.05), Argol] whE Jgd glv ZeE
vhelyteh,

—382—



ZHEY $49% MINES} ABARS AHSED vz

Table 4. Chemical composition

(%) of the liver after 15 weeks feeding trials'

Diets Moisture Protein Lipid Ash
1 58.5+ 5.05° 9.1+ 0.43* 21.4+3.18° 0.9+ 0.01°
2 56.6+ 0.34* 9.2+ 0.19* 24,2+ 3.42° 0.8+ 0.14°
3 53.8+1.77* 8.5+ 1.30* 26.4+ 1.42° 0.8+ 0.02°
4 56.7+ 1.20° 9.4+ 0.21° 23.5+£0.07° 0.8+ 0.02*
A 58.9+ 0.96" 8.9+ 0.35° 19.4+ 0.10° 0.9+ 0.04*
B 57.3+0.88° 9.3+ 0.55° 24.9+ 0.48° 0.8+ 0.04*
C 56.4x 0.45° 9.0+ 0.25° 22.6+ 0.26" 0.9+ 0.04*

RMP 54.4+2.31° 8.9+ 0.64° 24.6+4.13* 0.8+ 0.04°

'Values (mean+ s.d. of replicate groups) in the same column having the different superscripts

are significantly different (P<0.05).

Table 5. Chemical composition

(%) of the dorsal muscle after 15 weeks feeding trials'

Diets Moisture Protein Lipid Ash
1 75.3+ 0.44* 20.8% 0.04* 2.4+ 0.52° 1.4+ 0.03°
2 75.1+1.43* 20.1+ 1.51* 2.5+ 1.06° 1.3+ 0.16*
3 74.3+0.72* 20.9+ 0.49° 2.7+ 0.48° 141 0.01°
4 75.9+0.14* 20.3+ 0.42° 2.2+ 0.26° 1.3+ 0.22°
A 75.34+0.922 20.8+ 0.24* 2.5+0.31° 1.2+ 0.05°
B 75.6+1.13* 20.2+ 0.26 2.2+ 0.36° 1.3+ 0.03*
C 75.4%0.12° 19.9+ 0.61° 2.8+ 0.36° 1.2+ 0.01*

RMP 75.9+ 1.05° 20.5+0.11* 2.5+ 0.14° 1.2+ 0.01*

'Values (mean+s.d. of replicate groups) in the same column having the different superscripts

are significantly different (P<0.05).
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