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Comparison of nutritional characteristics between wild and cultured
juvenile black rockfish, Sebastes schlegeli
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Cultured juvenile black rockfish, Sebastes schlegeli as a seed for sea ranching project were compared with the similar size of wild
fish. Wild fish were analyzed and compared with cultured fish in body indices, and moisture, crude protein, lipid, ash, many kinds
of amino acids and various minerals in the whole-body of juvenile rockfish from three different populations. There were significant
(P<0.05) differences in the moisture, crude lipid, and ash in the whole-body of fish among three different populations; the moisture
content of wild fish was higher than that of both cultured fish. The lipid content in wild and tank cultured fish was lowest and highest,
respectively; The lipid content of fish cultured in embanked system was intermediate values. The condition factor (CF), hepatosomatic
index (HSIS, and intraperitoneal fat (IPF) of fish cultured in tank system and embanked system were significantly (P<0.05) higher
than those of wild fish. But fish cultured in tank system produced similar intestinosomatic index (ISI) and muscle ratio (MR) values
as the wild fish. There were significant differences in asparatic acid, glutamic acid, isoleucine, leucine, lysine, phenylalanine, threonine,
valine of whole-body fish cultured by different methods; the wild fish was highest in these amino acids, followed by fish cultured in
embanked system and then fish cultured in tank system. There were also significant differences in Ca, P, Mg, Mn, Zn of whole-body
fish cultured by different methods; wild fish and fish cultured in tank system produced highest in Ca, P, Mg, Zn and lowest in Mn,
respectively. There were significant differences in moisture, crude lipid, ash, many kinds of amino acids, several minerals, CF, HSI,
IPF, and ISI among the three juvenile populations; whole-body of wild fish showed higher in moisture, ash, asparatic acid, glutamic
acid, isoleucine, leucine, lysine, phenylalanine, threonine, valine, Ca, P, Mg, and Zn than fish cultured in embanked system, while
they showed lower in the rest of the nutritious parameters studied.
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&3] H|Tx (condition factor, CF=body weight (g)X100/[total
length (cm)]®), +% %A 4 (hepatosomatic index, HSI=liver wei-
ghtX100/body weight), %7 2% (intraperitoneal fat, IPF=intra-
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tio, MR=muscle weightX 100/body weight)& Z43¢lo}.

Aoje —70C B3 F AT EA (AOAC, 1990) & A4
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g Agsto FEaQen, £E& 105CY dry ovenollAl 4A13t
B¢ Az ¥ 2HAAYG =8, 2HEL 550CY IR A 44)
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bar, ninhydrin 12 barol{th, A& F7]2E AL wet ashing
procedure (AOAC, 1990)2 AAUE 8o FHTZ FEF ¥
inductively coupled plasma atomic emission spectroscopy (IRIS,
Thermo Jarrell Ash, USA)EZ #4383
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Table 1. Whole-body proximate composition (%) of juvenile
black rockfish"*

Culture method® Moisture Protein  Lipid Ash
TCI 70.04" 1737 835° 425%
ECJ 71.29* 18.04 6.64° 4.04°
wIJ 77.14° 15.75 1.83° 5.29°
P value 0.003 0.12 0.001 0.05
Pooled s.e’ 0.64 0.73 041 0.31

'Means of composite samples of five fish from each of two or
three replicate groups expressed on a wet basis.
*Values in the same column not sharing a common superscript
are significantly different (P<0.05).
*Abbreviations used: TCI=tank-cultured juvenile; ECJ=embank-
cultured juvenile; WI=wild juvenile
“Pooled standard error=

yerror mean square/number of replications
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(Phillips et al, 1957). B50l9} satele] 2 P datde
g5 2o AT 23 vwrt 98¢ Ao Alged. ¢4 F
e gol AFEE0] FL& 5L L& HgE F =0, 1¢
F AT %S EXT Fodog HAge Ad FEd H3
A B zov B, ARG QAN EFAALFNE &}
oJF £ & SIUAT Yol H4o] 4L NHE T, 3
o 29 gFo] 1, 2F T Bl W/ F& FAHAN
AFHE FY FES AA ZE) vEAM £E AR Yo} 4
e SHEL Fo7 87323 AFE7], £4UE, £2 )9
A 7Fed BARA o)L de AUAE Aoz £HE
# AR AESG Axd B o Aol AR Holrt Are
Re2 3339} (Anraku and Azeta, 1973).

Aolg] AEEH AL A 2 (Table 2), H%HE (CHE
KAzl AGRET B2 & BH2Y (P<005), 2E5FF
¥ (MR) I M= 2bo] 7k YehAl eksteh (P>0.05). 2HA AFe] HSI
(AZFASE), IPF (F72UWAT) 2 SI(RFZAF) e F4AE
O F5eg ¥ g Jehf At (P<005). 53] Ad4r 29
£ BEAUATEHe A HIH e Aoz Mol Y
QY HolRE EARZHE Y Ty Fo AF $5F F/2
A A BN A L] AY £2d wEeg 44H, o|de
gl $452AS 2ANGANg e EA2RE) 9Y §
2Ef 2 g0 glof, MR &H7F AAEA B Fof oA g
A Ade] Egdl Aol ¢UW Ao 2 BAT Yamashida
et al, (1996)¢ ZAES AAAH FAd Hojo] AEsy =4
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Table 2. Condition factor (CF), hepatosomatic index (HSI),
intraperitoneal fat (IPF), intestinosomatic index

(ISI), and muscle ratio (MR) of juvenile black rock-"

fish**

Groups® CF HSI*  IPF ISP MR’
TC 199* 416 4,00 1.81°° 46,98
ECJ 198"  6.16° 4.75° 237° 5172
Wi 1.69 1.90° trace* 1.24° 45.62
P-value 0.03 0.0001  0.0001 001 049

Pooled s.e! 0.12 0.56 0.31 0.28 1135

'Means of two or three replicate group.
*Values within the same column with different letters are signifi-
cantly different (P<0.05).
’Abbreviations used: TCJ=tank-cultured juvenile; ECJ=embank-
cultured juvenile; WI=wild juvenile
“Pooled standard error=

yerror mean square/number of replications
*Means of five individual fish from each of two or three replicate
groups expressed as (weightX 100/length’)
SMeans of five individual fish from each of two or three replicate
groups expressed as (liver weight/body weight) X 100.
"Means of five individual fish from each of three replicate groups
expressed as (intraperitoneal fat weight/body weight)X100.
®Means of five individual fish from each of three replicate groups
expressed as (intestine weight/body weight)X100.
*Means of five individual fish from each of two or three replicate
groups expressed as (muscle weight/body weight) X 100.
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E5o= 73 7lofd tisiN Agge] W¥du AHFHL 9]
o} (Blaxter, 1976). ¥ 979 #dstd 2EH 29 FEOZA
89 JEA4E vzdy] 935l AdF otH Y Frxdd A
WAl A2 % (NFRDI, 1998), ¥4l4t 871 4o 4¢ A
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FAFRA, SANEYAL @ AL Ko HojH g oprjxit
4723 (Table 3), 015 oo $3FL RG] F452
ARG AT (P<005), A4 F2atge Aozt gl (P>
0.05). otk AAXLE asparatic acid, glutamic acid, isoleu-
cine, leucine, lysine, phenylalanine, threonine, valinedt A §44
2% EE SAY FAYEY FoFoz ER0H(P<005).
o}u]=4+Z alanine, arginine, glycine, histidine, proline, serine,
tyrosine®l A= Zo]7F 1oy (P>0.05), AGBANAM did &
& Jetidth of9] Hold 48 @A 443 /X e
G dS FAIL Y vt FolA Fgoin ity 43
2 Ao o8 2= ed (Moon, 1990; NRC, 1993), isoleucine,
leucine, lysine, pheylalanine, threonine, valine®] 6%¢] Q4o}n|
Ate] Qlo] ApALke] §AAFFAT EA4] FAAETYG Fol T
WA JYH 7HA7 BUIL & £ o) 98 o FAA 1057
arginine, histidine, isoleucine, leucine, lysine, methionine, pheyla-
lanine, threonine, tryptophan, valine®] B opu]:eilQl Aoz
A2 39 (Moon, 1990; NRC, 1993). &, 8% opu)=4te AU
AN FAHA o} Yol2 XY FFHE FYLomE PN
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Table 3. Whole-body amine acid composition (expressed as
mg/100 g wet sample) of juvenile black rockfish*

Table 4. Whole-body mineral (expressed as mg/100 g wet sa-
mple) of juvenile black rockfish'

Culture method®

Amino acids P value POOlﬁd
TCJ ECJ WJ s.c.
Arginine 929 955 1071 0.17 58.8
Glycine 1035 1094 943 0.74 184.5
Histidine 336 350 369 0.24 15.11
Isoluecine 624° 679  804* 0.04 39.96
Leucine 1193° 1225 1483*  0.01 43.4
Lysine 1322 1329° 1673*  0.01 559

Phenylalanine ~ 602° 659  730° 0.04 26.78

Tyrosine 471 400 449 031 38.56
Serine 751 784 876 013 43.44
Threonine 759% 788" 913 0.02 24.69
Valine 691° 733 815 0.04 26.87
Alanine 1015 1075 1164 014 53.10

Asparatic acid  1601%  1681°  1990° 0.0l 52.7

Glutamic acid 2420 2464°  3058°  0.008 83.6
Proline 613 664 634 0.81 76.28
Ammonia 236 670 353 - -
Total 15008° 15630 17647*°  0.03 515

'Means of composite samples of five fish from each of two re-
plicate groups expressed on a wet basis.
*Values in the same column not sharing a common superscript
are significantly different (P<0.05).
*Abbreviations used: TCI=tank-cultured juvenile; ECJ=em-
bank-cultured juvenile; WI=wild juvenile.
“‘Pooled standard error=

yetror mean square/number of replications

uohe Q89 dolo Be ohuxd Yo FHE Aoz
BUHY, PFRE FEE AT Aol Biorlmie] 3
o

P molg MUY et Jle AoE A4, £33 45
o) ibo] RE3E o] Agtdre Hust 9222 (Moon
and Gatlin, 191), A4 F} FAIG S48 THE A8 9
stode HolF Hioln|iite g FolFolol ¥ Aoz #
GHD, FF olg #YE ASHA A7TL FHYHojor F Ao
Atz g,

3. Ro1E g

2ojo] Aol FrjA9 EAHA (Table 4), Ca, P, Mg, Mn
2 Znol e #93FA Fo)7t Yehytth (P<005). Cast P %
& A4iH §AeZARE FAEYEen (P>005), 44 ¢
A Bode fdF2g A degt (P<0.05). Mg 32 A
Aol 713 Egtod (P<005), $AFZAT FA4 FA4td
e FAE T (P>005). Mn $8&e A4 %44to] 7M1 &
cked 1 dgog S452t A4y £42 JEyd A9
Aol Zn #FE §AFEATGE FAG LY (P>005), A4
G Bde A4 JE (P<0.05). Cu, Fe, K 2 Nadtadl
AMe 2§ BE Aole deA itk (P>005). A4S 2
HEg Xo] dojAg F71d JEL A2 $4ite] H)3 A Ca,
P, Mg, ¥ Znd #F2 FJFoz2 AW, S4F2ATHE
Mgal Mgt & 38 Jehlllth Mot $alato] At B

Giue ¢, p K Mg Na Cu F Ma Zn Co
T« 104® @6 310 4° 153 012 225 004 171® ND
ECY ]S 3 32 4% 147 013 283 007 19% ND
Wy 108 65 38 46 168 019 202 003 181° ND
Pvalie 003 002 073003 006 06l 0% * 002 -

Pooled se’ 5920 7100 1008 121 528 005 070 000 013 -
'Means of composite samples of five fish from each of twe or
replicate groups expressed on a wet basis.
*Values in the same column not sharing a common superscript
are significantly different (P<0.05).
3Abbreviations used: TCI=tank-cultured juvenile; ECJ=embank-
cultured juvenile; WI=wild juvenile,
“Pooled standard error=

yerror mean square/number of replications
*ND: not detected

o B4 dAZ AAY Aol AojA 7712 #Fe 2 3
g2 JeEU AT Moo &3 FA4d vdtd dgid, §4
TEAY AFAMRE A8 FF9 FUde] BF dYastn &
A slom 2R ojF o)A 9% Fo F7]A (Ca, P, Mg, Fe, Cu,
Mn, Zn, Se ¥ Dol diste] 270 BRI HtH (NRC, 1993).
5714 (Ca, P, Mg, K, Na, CDH o] %%-714 (Fe, Cu, Mn,
Zn, Se, L F 2 Cn& oF A &% gxFol, ol
2749 71%e 382 4%, AAAE, 4-94/198 23, 4
2o Fgol BAAY TR A4 FALLZAN HAY
43}t Fgo BAFER, Yol FFoA H4HHA dod F
713 59 g A% A IA g ZYESS Uit
(Ogino and Yang, 1978; Sato et al,, 1983: NRC, 1993). A-4+=}
R (FA AT §F2A) doAAe ZAE 1035 #7132 #
ZZ 5EF (Ca, P, Mg, Mn 2 Zn)ollA #9439 A}o]7} Vel
opg BH4 FH AMAdE ASES Ho| F 48 ¢
¥ 71 FFFH AN FHF Y BAE A WHRE
ZEAME 43 A8E ALY "avt e Aoz Agddy A
Atz gt 2o AojA 9 2713 #3F (Na, K. P, Ca, Mg, Fe
9 Zn)ol= o7} gle A2 Yehutth (Aoki et al, 1991). &
Au STz FAN 2HES A F712F Mg Mn
gFde aolrt de Aeg vEbdd, At zHEe MdojH
g A4 S vz gt 5% 5% (Ca, P, Mg, Mn ¥ Zn) oA
aol7t e, AL we} HojAe £ ko] g &
FAE Ao g vegonz wig Zrdde ASEYE 1
gEolel & agez HEHUT

i (198D E F99AS FH9X Y 43 259 5712
THFe £ FAPHE FAGA O HHA B o] &
AR B 7E 3R 4 E4AT 2 9 713 §E
A e A Aozt YU e, YA ZHF £ A7 A
oA Zie tdE P& vedo] FF &7 HojAd B¢
nadfrt e g Aoz Yy



Aga 2 FAN 298 Foj YRy 54 uz 141

2 ¢

FAAY F4E A8 LS FREA Q¢ FFAY %
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B2 e JeIdTh 2553 AR we 2o)r) ¢l
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U A4 FAdse Aoyt ddth AR asparatic acid,
glutamic acid, isoleucine, leucine, lysine, phenylalanine, threo-
nine, valineoll Al F44t (FA)4] Falidz S4+24) 20 #9
Aoz st 2712 ##F F Co, P FFL A4 $452
FARL FARIAL Y, $AY ARG FIHoR 54 JYE
%ot Mg %2 Addel 7MY o, Mn #3FE A48, &
BEEY, AN FHAY £M2 Jdegt AdAY Zn #FL
FAFEYTE ALY, A4 FA% Bode 24 JER
.

AAHo 2 FE37 3§ ¥, aspanatic acid, glutamic acid,
isoleucine, leucine, lysine, phenylalanine, threonine, valine™ Y
gropr| et FAF E Mg §FE AdAte] FAN (FA4] 4
Hus &35z B g7 Jdebgen, A2, Mo $33
HRte, 535 (HSD, £2WA% (IPF) 2 2% FA4 (1SD
o lolNe FAdo] AAMET 2 & HYch Ca, P B Zn
T FAHFARANN M 2A vdepd 2B o d
AME 2 BETLY SAHL 27988 PRE +FFRY B4
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