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Comparison of Chemical Components in the Muscle
of Red Sea Bream Fed Different Diets

Katsuji Morioka,* Tatsuya Moriki,*
Yoshiaki Itoh,* and Atsushi Obatake*

Proximate, fatty acid, and free amino acid compositions in the muscle of cultured red sea bream
fed moist pellet (MP-fish) were compared with those of the fish fed fresh bait (FB-fish). Lipid ac-
cumulation in the abdominal cavity of both fish was also examined.

The lipid content in the muscle of MP-fish was almost the same as that of FB-fish. On the other
hand, the content of lipid in the abdominal cavity of MP-fish was higher than that in FB-fish. In the
fatty acid composition of muscle non-polar lipid, the percentages of C18:1 n-9 and C18:2 n~6 in MP-
fish were higher than in FB-fish, while the percentage of C22:6 n~3 was lower in the former than in
the latter. Fatty acid composition of muscle non-polar lipid was affected by the bait.

Free amino acid composition was also affected by the bait. The content of Anserine in MP-fish was
higher than that in FB-fish, while the contents of Lys, His, and Arg were much lower.
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Table 1. Cultured and wild red sea bream used for analyses*!
Before Rearing period (months)
Baits rearing 7 10 13
(Nov. 11, 1998)* (7. 30 1994) (Sep. 52, 1994) (Dec. 6/12, 1994)
Bodzf length Fresh bait 29.2+2.1 35.2+1.3 37.6+3.4 41.1%14
cm) Moist pellet 36.1+1.3 39.2+1.4 41.7+1.1
Wild fish*3 — 41.0 51.0 —
Body weight Fresh bait 617+135 1024+134 1219+260 1490+ 98
@ Moist pellet 1018+ 18 1262+ 48 1521+109
Wild fish — 1275 2655 —
Condition** Fresh bait 245+1.1 23.3+0.6 22.7+1.1 21.6+1.6
factor Moist pellet 21.7+2.4 21.0+2.1 21.0+0.6
Wild fish _— 18.3 19.9 —

*1 Mean+S.D. (n=>5) except for wild fish (n=2).
*2 Date of sampling.

*3 Average of two fish.

* Body weight/ (Body length)3x 103,

(MP &) » LTERIHE LA, ik, HBLLTHE
THABLU 10 A A BFHELLBCENRARET
RS N KRR A I L,

HHEAGOFE £~F 1, BEREREL, EEE
S THEEARES LT ST L, =k
L7z, AW RS A8 UChrsE &
REMICH, SORIBAK LW TIEREBICY
e X ERMEIC ST o, K, FRAUMLEREEREL
7oo CHOTWMHEER, ERTEALIURSAL
LTRW:, T/, PESEEEE ZhDAORICS
i, BEICOVWTH I HICHLTONBYEHE LK
D R EEARES T SRS L, ERRED O
WL 7% BA S X UEBREFESR STHER, 2T
TH—ICHEI%, £, RIS CERE, £0—F
BrrhFh—BRaYCcEgE7 I ) BomicgL
7o SHOE—BEOBER, ERT (W80 Tf-i.

—BRSHERORE KL InBRE T, BE VN
BRI Ay WF—IVEET, ARFIIERMEECKR
®7:, BEEI3 Bligh & Dyer WV, 7 DRIV A
-A R/ CHi L, EE%, BEERS L URHER
RO & T—80°C CRIF L. ik, BHOME
BRI LUREPORILEE /DI, 0.001% O7F
ke Fafi by (BHT) %% Liczoail
LABIUAH ) =Bz,

BERASON £HEHE % Juaneda & Rocquelin O
FHEDICE W, SepPack vy U A h— + Y v ¥
(Waters ) Z#BVCIEEHEE (NL) b L UTEER
% (PL) KA « BE%, HEEE» SHEMALEED
THERFBR A FIVI ATV EFB L, KFERLA /LR

wmRPEHLERRRAN A O M5 T CEELR, &
B, HPWERHIUTOBY TH%, 45 Akt CBP-20
Fes)—hTh (BRENEEENT L, £E 50
m, P :0.22mm) AV, b5 ABE150°C 15
230°C £ T2°C/4TRER, —FrL, ABEADR
BB L UREBOEREE 250°C & L, TEMERARIT
BB < Ny 7 CR-6A TRz, ik, BUHE
ORFEERES Y LTC14: 0, C16: 0, C18: 0, C18:
1n-9,C18 : 2n-6,C18 : 3n-3,C20 : 0,C20 : 1n-9,C20 :
4n-6, C20 : 5n-3, C22 : 6n-3 % B\ CIEEERI OB
CEDTD L b, HRRRERNS LU ECL EOX
BRMEZD & D L CIT - e,

BT I /BEROMT HTHREBACEEOD 10X
FUZ ooER (TCA) BEEEmz, 7—Uvwr7V
VHE—E BT 10,000 xg T3 SfEmEE, EAL,
Brx N7 LTHRLON KRS TCARIBK L L TIE
ABEROEES ICURET I ) BOWITE VR, BT
I/BOSWICIE, BYSBHEET I/ BREEBSK
FEEAL, Li+EERRFMEICLD 7/ Beast
Kbz,

BRbLUER

— RIS EROLE) £ER, MP &k LUKKRAD
FHERN, EREEAL L UBSHERAO—RRSR
Bi% Table 2 IR Lis, 2 VA7 B LUBERSK DV
T, ZRMCATHEZAL TRV ERRD NS
D ilce

EE T, WIhofd, BRERRORESERE
LB, ROTRBEEA, TREBADIE L 7 7,



R DERCRE LA F A hBD DR 869

Table 2. Proximate compositions of cultured and wild red sea bream*!

Rearing period (months)

Portions Baits
B 7 10 13
Moisture D.0O.M*2 Fresh bait 73.4%0.8 74.2+1.4 72.8+1.0
Moist pellet 74.4£0.9 74.1+0.6 73.3+0.6
Wild fish 77.2 77.5 -
V.OM Fresh bait 68.6+3.1 65.5+1.6 67.1+£0.6
Moist pellet 69.4+2.1 66.7+2.3 66.5-+0.7
Wild fish 78.9 76.0 —
T.M. Fresh bait 722+1.1 73.6£1.5 72.3+0.4
Moist pellet 73.4x1.2 73.4+0.9 72.9+1.2
Wild fish 78.2 77.8 -
Crudt; D.OM Fresh bait 22.8+0.3 22.0+1.0 22.940.7
protein Moist pellet 22.5+0.7 22.3+0.2 22.5%0.3
Wild fish 19.9 20.8 —
V.0.M Fresh bait 20.6+1.6 19.8x1.0 20.8+0.7
Moist pellet 204+2.1 20.0:0.4 20.7+0.4
Wild fish 19.1 20.6 —
T.M. Fresh bait 21.4+0.6 21.6+0.9 22.1+0.3
Moist pellet 21404 21.8+0.2 22.4+0.7
Wild fish 20.8 20.9 —
Lipid D.O.M Fresh bait 3.3x0.5 3.1+04 2.9+0.5
Moist pellet 2.2+04 2.5+0.5 3.0+0.5
Wild fish 0.7 0.8 —
V.0.M Fresh bait 9.4+3.3 14.9x£3.7 11.422.0
Moist pellet 9.3+1.7 13.6£2.5 13.1x2.2
Wild fish 1.1 2.9
T.M. Fresh bait 54+2.1 4.2+1.2 4.0£0.6
Moist pellet 4.0+1.0 4.4+1.7 45+14
Wild fish 0.8 0.9 —
Ash D.O.M Fresh bait 1.5+0.1 1.3%0.1 1.3+0.1
Moist pellet 1.5+0.1 1.3+0.1 1.4+0.0
Wild fish 15 1.2 —
V.oOM Fresh bait 1.3£0.1 1.0+0.1 1.1+0.1
Moist pellet 1.3+0.1 1.1+0.1 1.2+0.1
Wild fish 1.2 1.2 —
T.M. Fresh bait 1.4+0.1 1.2+0.1 1.3+0.0
Moist pellet 1.4+0.1 1.3+0.1 1.3+0.1
Wild fish 1.2 1.2 —

*1 Mean+S.D. (n=5) except for wild fish (n=2).
*2 Abbreviations are as follows;
D.O.M: dorsal ordinary meat, V.0.M: ventral ordinary meat, T.M.: tail meat.
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Table 3. Lipid contents of liver and viscera of cul-
tured and wild red sea bream*

Rearing period (months)
10 13

Liver Fresh bait  13.8+ 1.1 36.1+14.7 23.3%4.0
Moist pellet 128+ 2.3 288+ 7.3 32.4%5.1
Wild fish 6.1 4.0 —

Viscera  Fresh bait 642+ 9.1 69.8+£104 68.1%6.5
Moist pellet 52.0+£14.9 77.8+ 5.0 82.1%35
Wild fish 34 14.8 —
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* Mean+S.D. (n=5) except for wild fish (n=2).

Table 4-1. Fatty acid compositions of non-polar lipids extracted from the dorsal ordinary meat(%)*

Rearing period (months)

Fatty Wild
acid fish
Fresh Moist Fresh Moist
bait pellet bait pellet

14:0 3.8+0.2 41402 4.0+0.3 4.2+0.2 43
15:0 0.4+0.0 0.4%0.0 0.4+0.0 0.4+0.0 0.7
16:0 19.4+0.9 18.3+0.5 20.2+0.6 19.1+0.5 20.9
16 : In-9 0.4+0.3 0.5+0.3 0.6+0.0 0.6+0.0 tr#2
16 : 1n-7 5.7+0.4 5.640.2 5.6+0.2 5.8+0.1 6.0
17:0 0.5+0.0 0.5+0.0 1.0+0.1 0.8+0.0 1.6
18:0 4.9+0.3 5.1+0.1 5.4+0.3 5.0+0.2 6.7
18 : 1n-9 15.5+1.4 17.7%1.0 15.9+1.6 17.7+1.2 11.2
18 : 1n-7 3.1+0.1 3.6+0.2 3.3+0.1 3.7+0.1 4.2
18 : 2n-6 1.1+0.1 2.8+0.1 1.0+0.1 3.2+0.1 11
18 : 3n-3 0.6+0.0 0.6+0.0 0.5+0.0 0.7+0.0 0.6
18:4 1.0+0.1 0.9+0.1 0.9+0.1 1.0+0.1 0.9
20:0 0.30.0 0.3+0.0 0.3+0.0 0.3+0.0 0.4
20 : 1n-11 1.940.1 2.540.3 1.6:0.2 2.240.1 0.4
20 : 1n-9 1.6+0.1 2.0%0.1 1.7+0.0 2.0+0.1 15
20 : 4n-6 0.840.1 0.9+0.0 0.8+0.0 0.8+0.0 1.9
20 : 4n-3 0.9:40.1 0.9+0.0 0.8+0.1 0.9+0.0 0.7
20 : 5n-3 7.74£0.5 7.2%0.3 8.1+0.7 7.6+0.2 4.1
22 : 1n-11 2.0+0.1 2.3+0.3 1.84+0.2 2.1+0.1 0.5
22 :1n-9 0.3%0.0 0.540.0 0.4+0.0 0.5+0.0 0.5
22 : 5n-3 2.540.2 3.04+0.0 2.7+0.1 3.0+0.1 2.7
22 : 6n-3 19.2+1.5 15.340.7 18.2+0.5 13.8+0.5 17.6
others 5.0+0.9 5.1+0.6 4.940.2 4.840.3

*1 Mean+S.D. (n=5) except for wild fish (n=2).

*2 trace.
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Table 4-2.

Fatty acid compositions of non-polar lipids extracted from the ventral ordinary meat (%) *!

Rearing period (months)

Fatty 7 13 Wild
acid fish
Fresh Moist Fresh Moist
bait pellet bait pellet

14:0 4.0+02 44x0.2 4.2+03 44+0.2 5.2
15:0 0.5+0.0 0.4+0.0 0.44+0.0 0.4+0.0 0.6
16:0 19.2+04 17.7£0.5 19.8+0.5 18.6+0.7 22.2
16 : 1n-9 0.420.3 0.4+0.3 0.6+0.1 0.7+0.1 tr*2
16 : 1n-7 6.2+:0.4 5.8+0.3 6.1:+0.3 59+0.1 6.9
17:0 0.50.0 0.5+0.0 1.0:0.1 0.91+0.0 11
18:0 4.8+0.1 4.930.3 5.2+0.3 5.0+0.2 5.8
18 : 1n-9 15.6+1.1 18.2+0.9 16.0+1.5 18.1+1.0 12.9
18 : In-7 3.1+0.1 3.6£0.2 3.4%0.1 3.8+0.1 5.2
18 : 2n—6 1.1+0.1 3.5+0.2 1.0x0.1 3.5+0.1 1.3
18 : 3n-3 0.5+0.2 0.7+0.0 0.5+0.0 0.7+0.0 0.8
18:4 1.0+0.2 1.0+0.0 1.0x0.1 1.1+0.1 13
20:0 0.3+0.0 0.4+0.0 0.34+0.0 0.3+0.0 0.4
20 : 1n-11 1.9+0.2 2.7+0.3 1.6+0.2 2.3+0.1 0.4
20 : 1n9 1.6+0.1 2.2+0.1 1.7+0.1 2.1+0.1 13
20 : 406 0.8£0.0 0.9+0.0 0.8+0.0 0.8+0.0 1.3
20 : 4n-3 0.9+0.0 0.9+£0.0 0.8+0.1 0.9x0.0 0.9
20 : 5n-3 8.0x0.3 7.2+0.3 8.3+0.6 7.7+0.2 7.3
22 : 1n-11 2.1+0.1 2.4+0.3 1.9+0.2 2.1+0.1 0.3
22 : 1n-9 0.4+0.0 0.5+0.0 0.4+0.0 0.5%0.0 04
22 : 503 2.6x0.1 3.1x0.0 2.7£0.2 3.0%0.2 2.9
22 : 6n-3 18.3+0.6 12.9+0.6 17.3+0.5 12.5%0.5 13.7
others 6.3+0.7 5.9+0.4 5.24+0.4 4.8+0.4 7.5

*1 Mean=+S.D. (n=5) except for wild fish (n=2).

*2 trace.
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Table 4-3. Fatty acid compositions of non-polar lipids extracted from the liver (%¢)*

Rearing period (months)

Fatty 7

13 Wwild

acid : - fish
Fresh Moist Fresh Moist
bait pellet bait pellet

14:0 2.8+0.5 3.1+0.3 2.2+04 3.1+04 1.6
15:0 0.3+0.1 0.3£0.0 0.2+0.1 0.0+0.0 0.2
16: 0 22.0£1.5 19.9+0.4 19.1+1.0 18.0£1.1 34.1
16 : In-9 0.7+0.1 0.7+£0.1 0.7£0.1 0.7+0.1 0.3
16 : 1n-7 52+0.5 4.4+0.3 52+04 5.6+0.2 7.8
17:0 0.9+0.2 0.7+0.0 0.8+£0.1 0.8+0.1 14
18:0 7.1+0.8 7.2+0.8 6.9+0.6 5.4+0.4 74
18 : In-9 22.7+58 249+2.1 27.9+4.4 23.3x2.7 25.3
18 : In-7 3.7+£0.2 4.0+0.2 4.0+0.2 4.4+0.3 4.9
18 : 2n—6 0.7+0.2 3.1+0.3 0.6+0.2 3.3+x04 0.5
18 : 3n-3 0.4+0.1 0.5+0.1 0.3+0.1 0.6+0.1 0.3
18:4 0.6+£0.2 0.5%£0.1 0.4+0.1 0.6+0.2 0.2
20:0 0.2+0.0 0.3£0.0 0.2+0.0 0.2%0.0 0.2
20 : In-11 1.2+0.3 1.9+0.3 1.2+0.1 1.9+0.2 0.8
20 : In-9 1.7+0.1 2.4+0.1 1.8+0.1 2.1+0.1 0.2
20 : 4n-6 0.7+£0.1 0.8+0.1 0.6+£0.1 0.7£0.1 0.9
20 : 4n-3 0.7£0.2 0.7+0.0 0.7£0.2 1.0+0.1 04
20 : 5n-3 5.7£1.5 4.7£0.4 5.6%1.0 6.6+0.7 3.1
22 1n-11 1.3+£0.4 14+0.2 1.1%0.2 1.7+0.2 0.3
22 : 1n-9 0.3+0.0 0.4£0.0 0.4£0.0 0.5+0.0 tr¥2
22 : 5n~3 2.9+0.6 3.4+0.2 3.3+0.7 3.6+0.5 1.1
22 : 6n-3 13.6+3.2 9.8:+0.7 12.7+£2.0 11.1+0.9 4.6
others 4.6+07 5.2x0.5 41+0.3 44+03 4.4

*1 Mean+S.D. (n=5) except for wild fish (n=2).
*2 trace.
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Table 5-1. Fatty acid compositions of polar lipids extracted from the dorsal meat (%)*!
Rearing period (months)
Fatty 7 13 Wild
acid fish
Fresh Moist Fresh Moist
bait pellet bait pellet

14:0 0.4+0.1 0.4+0.1 0.5+0.1 0.4+0.0 0.5
15:0 0.2+0.0 0.1£0.0 0.2+0.0 0.140.0 0.3
16:0 25.6+0.9 25.5+0.6 26504 24.9+0.5 23.1
16 : 1In-9 0.4+0.1 0.4x0.0 0.4+0.1 0.4x0.0 0.4
16 : 1n-7 1.0+0.2 0.8+0.1 1.4+0.2 1.3+0.1 1.1
17:0 0.3+0.0 0.3+0.0 0.5+0.1 04+0.1 0.5
18:0 7.1+0.3 7.3+£0.4 6.9+0.2 6.7£0.2 6.9
18 : 1n9 8.7+0.9 9.3+£0.7 11.7+0.7 12.6+1.1 6.3
18 : In—7 1.7£0.1 1.8+0.1 1.8+0.1 1.8+0.1 1.7
18 : 2n-6 0.6+0.1 2.0+£0.2 0.7+0.1 2.9+0.1 0.7
18 : 3n-3 0.1+0.0 0.1£0.0 0.2£0.0 0.2+0.0 0.2
18: 4 tr¥? tr 0.1x+0.1 0.1x0.0 0.1
20:0 tr tr tr tr 0.1
20 : 1n-11 0.4+0.0 0.4+0.1 0.5+0.1 0.6+0.0 0.1
20 : 1In-9 0.4+0.0 0.4+0.0 0.0+£0.0 0.5+0.0 0.4
20 : 406 2.2+0.2 2.6+0.1 2.5+1.1 2.7+0.2 4.4
20 : 4n-3 0.3+0.1 0.3+0.1 0.4=0.0 0.4+0.0 0.3
20 : 5n-3 5.7x£0.7 54+0.3 7.7+£0.6 6.9+0.9 4.7
22 : 1n-11 tr tr tr tr tr
22 : 1n-9 ir tr tr tr tr
22 : 5n-3 1.8+0.1 2.2+0.1 2.0+0.1 2.4+0.2 2.7
22 : 6n-3 40.2+2.4 38.3+1.6 33.1*+1.4 31.9+14 40.5
others 2.3+04 2.3+£0.3 25+04 2.8+0.1 5.0

*1 Mean+S.D. (n=5) except for wild fish (n=2).
*2 trace.

13 #F T 0.656 RIS E < B> THEER
BETFL TV, TOI LR, &7 3/ BOSEDL %
SEBT S 00, FUHEEE 2 ROMTILERET 2
J BOMAR I B — IR h TR D, B
73 BEBAEROBEYET 5 EHTHRIN,
¥7:, AUBHCRBIhARRRLLEET DL, £F
TR T B AR T0.977, 10 H A HT0.936 LHE
BBELEAE -7, MPRTIHBMTAIART
0.850, 10 0 A & T 0.837 LAEFBRAIKCHLANTELS, X7
UvRE BT X AR T ERBROT I RAR
IEWEER R 5 T,

Morishita 5943, <% 4 MP&CTAVA =y, /R
Uy, Yy, LARFVVY, UVYV, TAFZVEER
B, HEROFNDL LD AEP - LBELTED, &
FLLRAOBRELIE, —RLE»P-7

DL E OSSR b b AR & b MP RO THA O
BICAEIRDONEH o7, I OREBERE T &

UHAOHET 3/ BERITEROBELH < ZT T
Fo ET2, AERB~OREOERIEERITHAT
MP g CEUEAIED bhi, CORBO—2&LT
EOBEITH VD T, BEFEOBELEZLND,
&E, MRAOBHEL, £EROSE, REEEOER
wESEEREY L LK, MP fOBEE, BERS
OKEB, BEBEREL FOBEABCIOETHAETRAD
NOY—HEE L, T ORBICEMBL ShHHMAERE
Y L7, ZORERELTMP ATHER~DREOE
BOAEARLTEELELZLND, WTHICLTHLMP
i, ESHCHERTESCTOERYAETHILATE
LOTC, FOBRREEZSI LTI 4 ORERECH
ECELLDLHELIS

# #®

ER < A TR CRET SV E LAKSRERFE
HE BRKBRCESLET,



874 HFH, HR, FK I8
Table 5-2. Fatty acid compositions of polar lipids extracted from the ventral meat (3¢)*!
Rearing period (months)
ild
1 d S e
Fresh Moist Fresh Moist
bait pellet bait pellet

14:0 0.6+0.2 0.5+0.1 0.7£0.1 0.7+0.1 0.5
15:0 0.2x0.0 0.2+£0.0 0.2+0.0 0.2+0.0 0.3
16:0 24.9:+0.9 24.1+0.6 24.5+0.7 24.5+1.2 23.1
16 : 1n-9 0.4+0.1 0.6+0.4 0.5+0.1 0.41+0.1 0.4
16 : In-7 1.3+0.3 0.7£0.5 1.7+0.2 1.5+0.2 1.2
17:0 0.4x£0.0 0.4+0.0 0.6+0.0 0.5+0.1 0.4
18:0 7.7+£0.3 7.6+0.5 7.1+0.2 7.4%£0.3 7.2
18 : In-9 9.3+0.9 9.9+04 12.0+£0.7 13.1+1.1 6.7
18 : In-7 1.8+0.1 1.9+0.0 2.0+0.1 2.040.1 1.8
18 : 2n-6 0.7+0.1 2.2+0.2 0.8+£0.1 3.1+0.2 0.7
18 : 3n-3 0.2+0.0 0.2+0.0 0.2x+0.0 0.3£0.0 0.2
18 :4 0.1£0.1 tr 0.2+0.0 0.2+£0.0 0.1
20:0 fr*2 0.1+0.0 tr tr 0.1
20 : 1n-11 0.5+0.1 0.5+0.1 0.6£0.1 0.7+0.0 0.1
20 : In-9 0.5+0.1 0.5+0.0 0.6+0.1 0.6+0.0 0.4
20 : 4n-6 2.3+0.2 2.8+£0.1 2.7+0.2 2.8+0.2 4.7
20 : 4n-3 0.3+0.0 0.3+0.0 0.4+0.0 0.5+0.0 0.3
20 : 53 6.2+0.7 5.9£0.3 8.2+0.8 7.3+£0.9 5.0
22 : In~11 tr 0.2:0.0 0.2£0.1 0.1+0.1 tr
22 : 1n-9 0.1%+0.1 tr tr tr tr
22 : 5n-3 2.0x0.1 24%0.1 2.1+0.1 2.5+£0.0 2.8
22 : 6n-3 38.1+2.2 36.1x1.1 32.2+14 29.4+1.6 38.5
others 2.2x08 2.9+0.3 2.9+0.3 25+04 5.4

*1

*2

1)

2)

3)

4)

5)

Mean+S.D. (n=5) except for wild fish (n=2).
trace.
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Table 5-3. Fatty acid compositions of polar lipids extracted from the liver (%)*!
Rearing period (months)
Fatty 7 13 wild
acid fish
Fresh Moist Fresh Moist
bait pellet bait pellet
14:0 0.6+0.1 0.6+0.1 0.8+0.1 0.5+0.1 0.4
15: 0 0.2+0.0 0.2:£0.0 0.2+0.0 0.1x0.0 0.2
16:0 23.0+0.5 22.1+1.0 21.3+09 19.6+1.9 26.0
16 : 1n-9 0.6+0.0 0.5+0.1 0.5+0.1 0.5+0.1 0.5
16 : 1n-7 1.0£0.0 0.8+0.1 11401 1.1+0.1 1.2
17:0 0.7+0.1 0.5+0.1 0.5+0.0 0.6+0.1 0.8
18:0 10.9+£0.7 11.241.1 9.8+05 11.4+2.1 8.8
18 : 1n-9 5.1+0.5 6.0+04 7.6+£04 7.2%+1.0 4.9
18 : 1n-7 1.6+0.1 1.8+0.1 2.7+0.1 2.2x0.2 2.2
18 : 2n6 0.4+0.0 2.1+0.2 1.8+0.1 0.5+0.1 0.8
18 : 3n-3 0.1£0.0 0.1+0.0 0.2+£0.0 0.1+0.1 0.2
18:4 tr*? tr tr tr 0.1
20:0 0.140.0 0.1+0.0 tr tr 0.1
20 : 1n-11 0.1+0.0 0.2:£0.0 0.2+0.0 0.1+0.1 0.3
20 : 1In-9 0.4+0.1 0.6+0.0 0.5+0.1 0.5+0.1 0.1
20 : 4n-6 4.6+0.2 5.6+0.4 3.8+0.2 3.9+0.3 5.1
20 : 4n-3 0.8+0.1 0.8+0.1 0.7+0.1 0.8+0.1 0.8
20 : 503 10.9+0.4 10.7+0.5 9.0+0.6 11.7*+1.2 11.7
22 : 1n-11 tr 0.1+0.1 tr tr tr
22 : 1n-9 tr tr tr tr tr
22 : 5n-3 2.0+0.0 2.6+0.2 2.6+0.1 2.5+10.4 2.9
22 : 6n-3 33.4+0.8 29.5+0.9 34.3+0.7 33.4+3.3 28.4
others 3.6+£0.3 41+0.2 2.6+04 3.4+0.3 4.7
*1 Mean+S.D. (n=5) except for wild fish (n=2).
*2 trace.
Table 6. Fatty acid compositions of lipids extracted from fresh bait and moist pellet
Fatty Fresh Moist Fatty Fresh Moist
acid bait pellet acid bait pellet
14:0 7.3 6.2 20:0 0.7 0.5
15:0 0.6 0.4 20 : In-11 1.1 2.5
16:0 204 17.7 20 : 1n-9 1.5 2.6
16 : 1n9 tr* tr 20 : 4n—6 1.3 0.8
16 : In-7 7.9 7.6 20 : 4n-3 0.5 0.5
17:0 14 1.1 20 : 5n-3 145 12.8
18:0 3.8 3.6 22 : 1n-11 2.6 3.6
18 : 1n-9 8.7 12.0 22 1 1n-9 0.4 0.6
18 : In-7 3.0 3.6 22 : 5n~3 1.2 1.2
18 : 2n-6 1.0 3.3 22 : 6n-3 14.5 11.1
18 : 3n-3 0.6 0.8 others 5.3 5.8
18:4 1.7 1.8

* trace.
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Table 7. Free amino acid contents of the ordinary meat extracts from cultured and wild red sea bream (mg/100

g meat)*!

Rearing 7 10 13

period

(months} Fresh Moist Wild Fresh Moist Wild Fresh Moist
Bait bait pellet fish bait pellet fish bait pellet
Tau 250.6+16.6 230.7+21.2 176.3 159.9+24.8 2164+156 191.0 227.4:+19.0 238.4%+36.0
Asp tr¥2 tr tr 0.5+ 0.6 tr tr tr tr
Thr 3.9+ 0.3 36+ 04 152 3.3+ 1.0 41+ 0.3 6.2 85+ 2.8 4.0+ 09
Ser 2.7+ 0.2 3.0+ 0.1 6.7 2.3+ 0.2 31+ 0.6 2.3 1.7+ 0.3 3.4+ 0.7
Glu 6.8+ 0.5 6.3+ 0.8 145 94+ 2.2 111+ 0.8 16.0 6.0+ 0.7 6.1+ 05
Gln 10.6+ 1.5 9.4+ 1.2 46 108+ 4.9 192+ 4.0 6.3 10.0x 2.9 162+ 2.7
Gly 11.2+ 2.0 109+ 1.3 135 101+ 3.1 135+ 1.8 9.2 8.1+ 1.3 12.0+ 23
Ala 11.2+ 0.5 9.5+ 1.0 29.0 96+ 1.6 128+ 0.9 16.3 158+ 1.8 181+ 25
Cit 1.8+ 0.3 1.4+ 0.6 2.2 tr tr 11 51+ 1.3 2.3+ 0.7
Val 2.3+ 0.2 24+ 0.2 5.0 2.3+ 05 2.2+ 0.8 3.5 20+ 02 25+ 04
Cys tr tr tr tr tr tr tr tr
Met 1.6+ 0.2 2.0+ 0.2 3.6 12+ 0.2 1.2+ 0.1 2.5 1.1+ 03 1.6+ 04
Ile 1.7+ 0.1 1.7+ 0.2 3.3 1.8+ 0.6 15+ 0.1 24 1.5+ 0.2 1.8+ 0.3
Leu 2.6+ 0.2 2.6+ 0.2 5.5 27+ 0.9 24+ 0.1 3.7 23+ 03 27+ 05
Tyr 3.0+ 04 3.1+ 0.6 5.8 2.2+ 04 2.3+ 04 2.9 24+ 0.2 2.6x 04
Phe 1.9+ 0.2 1.9+ 0.2 3.7 1.8+ 0.4 1.7+ 0.1 2.0 22+ 04 17% 02
Orn 24+ 0.9 54+ 14 6.8 1.3+ 0.7 144+ 1.1 2.4 4.0+ 14 tr
Lys 60.4+13.8 241+ 48 84.8 322+ 82 21.0+ 6.0 34.2 1240153 20.0% 94
His 187+ 3.8 12.3£ 32 280 1324105 129+ 3.4 7.8 59.7+13.2 10.7% 3.6
Ans tr 158+ 1.5 tr tr 26.0+ 2.1 10.3 tr 189+ 1.8
Arg 9.3+ 3.2 43+ 1.2 12.7 49+ 1.4 29+ 0.7 8.3 13.7+ 1.9 24+ 1.2

Extrac-

tive* 398+10 395+4 415 373+ 6 380+ 3 378 416+ 6 380+ 4

nitrogen

*1 Mean+$S.D. (n=5) except for wild fish (n=2).
*2 trace.
* mg N/100 g meat.

Table 8. Free amino acid pattern similarity*! between culturerd and wild red sea bream

Cultured fish Wild fish
Fresh bait Moist pellet 94/6/30 94/9/22
7% 10 13 7 10 13 @ ®
Fresh bait 7 1.000 0.972 0.974 0.851 0.688 0.731 0.977 0.903
10 —_ 1.000 0.923 — 0.774 0.812 0.958 0.936
13 — — 1.000 — — 0.656 0.954 0.832
Moist pellet 7 e — — 1.000 0.946 0.945 0.850 0.924
10 — — — — 1.000 0.976 0.676 0.837
13 — — — — — 1.000 0.738 0.866
Wild fish O] — — — — — — 1.000 0.932
) — — - — — — — 1.000

*1 Pattern similarity S(A, B) between A(ay, aj, ..., a,) and B(b,, by, ... , by) was calculated as the followmg equation. (Tamura and
Osawa, 1969)?? S(A, B) was thought to be a cosine of angle (8) between vector OA and vector OB in # dimensional space.

i
S(A, B) =cos 6= Za‘b/VZa, vzbz
=

*2 Rearing period (months).
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