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BRFRUBEFTERF » AFRH LT R » S LR &4 & £ (Tanaka,1975;
Kawamura & Washiyama,1989) s 1% & 7 #i(postlarvae) F $5 vA S R g i1 B B A &
B RERAREAM > BHAFEBMBEFTE > TREDRCEZEHE L LES
494 ¥§ (Tanaka, 1975; Blaxter,1980; Kawamura & Munekiyo, 1989) > sy A& F i@fz 2 &
BREAMRAZ WA TAMI R AREFTEATHRAYZI FHFH LA NELESE
SR o

€ 2 4§ (Lapeolabrax japonicus)#11A 2% %£1A M A % > # & (juvenile) &K 18 %
129 mmB¥ > AR BR AP > MR E20cmE & B AR ~ B EAHH o

AMAR EHATRBELMAEFZILUARN  $BEAKRAB B AL
R H 5K B AR HE R oF A b A K B A 3 T (Iwai, 1981; Iwao & Yoshinari, 1984;
Mackie & Mitchell, 1985; Adams et al., 1988; Fukuda ef al., 1989) » & % Mtk &4p
#3514 A Z R 3K F ik & "Omisson test" » 3L /R 5 & rb 84089 4 3 ik 7% 48 B A A B 6] 6
RE 0 FeRIRA M F R A R R & R 643 5] 3 R (Hashimoto ef al., 1968) ©

TR EEEAMBEERRELEZRE  HEYEFRSF LW HBLELE > 5
DM AM S HBERARERTALL ) ARSI AR ST N
Wl o £ AR ST > 4w i} & (Angulia japonica) Z 7§ ¥ 1 fik % B A glycine ~
alanine ~ arginine ¥ = #&(Hashimoto et al., 1968; Konosu et al., 1968) ° # % #4 2(marbled
rockfish, Sebasticus marmoratus)8| % alanine ~ methiothine - serine ~ proline%¥ o 4 4%
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WPk Ttk A B 699k 4 > 35 thalanine ~ glycine A A A M & E Rt FHE LS o &
RIFMEAREF > do R I8 & (Tilapiazillii) R # glutamic acid ~ aspartic acid ~ lysine ~ serine
¥ B 58 2\ 47 e (Adams & Johnson, 1986) o £ &% & (Siganus fuscescens)ss =k 3% 42 (/B
B& ) ¥ glutamic acid 7 & #4044 ¢9 K R (Ishida & Hidaka,1987) o KA M E 4 &
2 RE D 0 12glutamic aciddn F & 3 ) o o5 H 1 Rk 2 85 (3£ 2F,1980) o

BHARBMPBMITEH R TLEMHAE LY ESR MBI RRRI) » 48
B P IE 0 Y 1AL B A 8 R R (0 A4,1977) FU B A 48 A8 35 94 6 1L 2 4
4 & W48 3% 5] 0 K (feeding attractants) ; M B A R B M8 > HRBMLESRE —
R P13 RAT B 6 LB K RIAE A1 45 K (feeding activator, feeding-promoting substances)3,
4% ] %4 W (feding stimulants) (Lindstedt, 1971) > 12 % &k $pdheh &I P » L2 5%
HHRERKZRFAFEERI PpRERELY > B> —BIBNUAES » HRAR
EHmEEME ©

— R RBRENMT > SUABRERAE  AELCRETHERRERZGAKY
T 31 ALk AP 42 09 B4 (Yoshii er al., 1979; Kaku ef al., 1980;Kanwal & Caprio, 1988),
) B 12 i 4% £% 7% $y(Johnstone, 1980) o 12 & A U MATIX M K 2 B R B I 278 5
R BXFABEEABAERZI G LA LR ZRERBEIER > At BMTEEKEL
FORARFIAREAIEEABERAR  BRALTRRRZ AT RES Lk
A o _

FEHFROTLERRLER > LBk B U35 A 8RR 2 4% £ M (specificites)
BERALERR > ZRBE K4 R A (Goh & Tamura, 1980; Caprio, 1988) » & & &
R BETFRAFERRG MG > RSB LERA LR ES 2 E AT R
HERZE  RERANN W Z BEAGRERRNE RE RN > Biic i
BHEAEHAFINFAREASBLENDRRER  HHABREARMOELR AR
BHAROERARRAEABRITAL ©

BRBAELRERATA L HIRBOHL MMM ALE B LMD > HohiLL AR
3t X 3 ¢4 (inherent)4t. % [ 4% (chemical picture)if &%, » ®ALR B E R FIlLi®Z L L 2
FORF o) SARACH M R E L BS F AT A (Holland & Teetet, 1981) » 4t B 42 4% & 3%
% 1% & m 1% (chemical search image) X R4 & B H AL L > doimsit ~ %08 ~ B B K18
¥ AFUYRLEIMIBRBEAA AT TEL ) RBARERARERRESRL T
HRRBREHIREERRYIRREE  h4b > AR B LT RA T G Lok
FEAFALTRARI L > ANARHOEELEAREH T FFHAARA
M4 (Pritchard & Scott, 1982) o

HEE

AR M -t B4 (Lateolabrax japonicus)t% #1994 %53 F B % » 5 8 M5
ARFHILHE > RO ESFA52 6064 T3cm > 8 WG ML Y MR L §
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B8R E R E bk o

HRBTEOEWEY > A 2’-4%229&%%&3’%%&&(&% amino acid)#) 4 & 1% /4
£.7789.5 ~ 9355.6 ~ 6320 - 16573mg/100g gastrocontent » g% fedéa < » ¥ 54 i P ey
PR FRE > ATEMEM R mREH LR o
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amino acid contents (mg) percentage(%o)
P-Ser 64.0 0.78
Tau 1926.0 23.45
Asp ' 323.4 3.94
Thr 209.9 2.56
Ser 210.5 2.56
Glu 580.9 7.07
Sar 62.3 0.76
a-AAA 81.6 0.99
Gly 216.8 2.64
Ala 435.4 5.30
a-ABA 78.9 0.96
Val 231.7 2.82
Cys 18.4 0.22
Met 298.5 3.63
Cysthi 38.6 0.47
De 252.2 3.07
Leu 859.8 10.47
Tyr 247.1 3.01
Phe 452.0 5.50
b-Ale 161.4 1.96
b-AiBA 76.6 0.93
g-ABA 104.2 1.27
EOHNH2 9.9 0.12
NH3 61.8 0.75
Orn 39.4 0.48
Lys 220.7 2.69
His 97.2 1.18
Ans 293.1 3.57
Arg 135.7 1.65

FEALSBEABRY B I AR IR EATEHOEB RN FFIMHE - B —
AOARESNEYRSEEBEARZ BILHEN » @ % ATaurine b K & 49 40 5%
S RI4E A 23.45% ~25.43% ~30.13% ~30.79% > MR k&P BREAKARETH
H@es > P ATaurinet BB R c B2 waBEFAZHEREIME IR E
AL o

A A e O R LARAR  ATHE SR T8 LT AHRHMER
ARG AR A LEE AR A% E A e E K (Pritchard &
Scott,1982) o M#> &% £ 40 K B R FH 31 40 H 2 M ey Wl 1% 12 4 % 2 T > Kaushik
& Lupuet ( 980) 8448 & P45 1 - A& &2 A TP & i Am R KDEH b sk 2 F k3
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K=, b EBFAAFTAEY T » T ERAMMNARTRE L

amino acid contents (mg) percentage(%o)

P-Ser 65.2 0.66
Tau 2497.4 25.43
Asp 403.5 4.11
Thr 219.6 2.24
Ser 249.2 2.54
Glu 595.4 6.06
Sar 101.0 1.03
a-AAA 117.1 1.19
Gly 209.0 2.13
Ala 464.2 4.73
a-ABA 92.2 0.94
Val 218.5 2.23
Cys 21.8 0.22
Met 341.1 3.47
Cysthi 41.0 0.42
Ile 282.7 2.88
Leu 904.9 9.21
Tyr 391.6 3.99
Phe 538.4 5.48
b-Ale 171.9 1.75
b-AiBA 80.2 0.82
g-ABA 149.5 1.52
EOHNH2 16.2 0.16
NH3 58.3 0.59
Orn 17.3 0.18
Lys 355.8 3.62

His 74.4 0.76 ]
Ans 355.8 3.62
Arg 307.3 3.13

B KB TAR SEF A AR > fldo L R K84 F 54 3 2 methionine 7 fm 349
Yo B EZAFMEIP RGP GEATITE o A S S ko

Meamns(1986)7F 38 F &k & 2 17 #t & 315 47 4% $44} + 2 methionine A% # 24 12 1 3L 4%
BRAT & o BIRK ReY L Mk KRB AArg ~ His ~ Tle ~ Leu ~ Lys ~ Met ~ Phe ~ Thr ~ Try
A Val(Lovel,1989) > AERFTHACEH T AT I ALK ARTY » Lik+44
R R B (PR T Trysh )5 28 AR B > %8405 5 B33.57% ~ 33.02% ~34.01% -
30.54%  HTRASMAMBEMARPAREFLBAOS AL BEXAELS
REDREMATE > LARAKEHRENER > BAERELAGBLITA > 1L
T AR RERB A Hi— B eyiRt o
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A=, cOBERETARAZYY T EREABHARETRBNIL

amino acid contents (mg) percentage(%o)
P-Ser 51.7 0.78
Tau 1992.2 30.13
Asp 219.1 3.31
Thr 128.3 1.94
Ser 140.7 2.13
Glu 291.8 4.41
Sar 46.2 0.70
a-AAA 63.0 0.95
Gly 132.6 2.01
Ala 291.0 4.40
a-ABA 58.9 0.89
Val 146.4 2.21
Cys 13.0 0.20
Met 191.0 2.89
Cysthi 22.9 0.35
Ile 197.6 2.99
Leu 509.4 7.70
Tyr 224.2 3.39
Phe 269.7 4.08
b-Ale 102.1 1.54
b-AiBA 54.9 0.83
g-ABA 41.3 0.62
EOHNH2 11.3 0.17
NH3 40.0 0.60
Orn 29.3 0.44
Lys 251.7 3.81
His 428.6 6.48
Ans 174.1 2.63
Arg 195.6 2.96

ARG H ELEARIIMBRTHBEREARSERS > BRAH1-5) MRS
MAT-10% > FREMEDEI-12% (BXR,1972) B EFHBPHa& T H BB
Fe KRB > B FA%H HeokZ glycine ~ alanine R proline ¥ # & fic K 8 & % o glutamic acid
ABRMA TS EERNF0-50mgh ) 22 A M - BRLAFXBEHH T L ER
=(100-300mg% ) TR EAMz A AR ARAREI LR WA LES
HEREYFTEATa S ERA KGR LS 2% £(%,1980)
i HE K EAEE B Z Terapon oxyrhynchusZ A& E TLMIRFA X T > L4004 Tau]
MMk E A &P R A 4 B A (Hidaka & Ishida. 1985) > B R A § A B4
AR RS > B — R LR EMNE c GAFEREFREMGY
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amino acid contents (mg) percentage(%o)
P-Ser 97.2 0.58
Tau 5161.4 30.79
Asp 657.2 3.92
Thr 558.1 3.33
Ser 550.1 3.28
Glu 1177.1 7.02
Sar 132.2 0.79
a-AAA 124.5 0.74
Gly 632.2 3.77
Ala 1091.8 6.51
a-ABA 111.4 0.66
Val 528.0 3.15
Cys 37.8 0.23
Met 553.8 3.30
Cysthi 45.7 0.27
Hle 598.2 3.57
Leu 1242.4 7.41
Tyr 586.9 3.50
Phe 789.1 4.71
b-Ale 172.4 1.03
b-AiBA 52.0 0.31
g-ABA 262.8 1.57
EOHNH2 29.2 0.17
NH3 219.0 1.31
Orn 55.7 0.33
Lys 406.3 2.42
His 134.8 0.80
Ans 254.3 1.52
Arg 310.2 1.85

% Wtaurine 4y 4 & #71R & (Allen& Garret, 1971; Severin et al., 1972) T vAiEE t 24 4
LM ERAEEHOMA L  LETHREZE A SN S S ¥E ZGlutamic acid » #0734
Gy TRe A £ R e9EF LM o

Bl — e ARMAESTATRIZRRT » MEFBEE 4 2 M % 1(Stergiou
& Fourtouni, 1991) » Lok B TA €4 4 2% o RIEL(1978)89 #5354 > L F H &
MEFTHBR 3L B EEFBEARRBRELL  AKREBRY  ABRET
RUE+HRAITATZIEEHE M0 A LEEEGER & SLHTORLE
EBRHE AR LNRBELARER  HALAH LAY TRAEAEHEEL o K
Mo BT RO6 12 20) F AR AB AR S F (5K, 1993) 5 51 5% 4
taurine#y & ¥ & K& L4~ & A proline » H EME KB T Arg ~ Glu ~ Leu& Phes; » A7
s an ey 2 BR ) PLEEMEIMHZ AR ARERLR KRG ESR -
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xE.

FELCEHFAZYEEARATRARNSE > LRRAS

amino acid a b c d
Tau (1) 23.45% (1) 25.43% (1) 30.13% (1) 30.79%
Leu (2) 10.47% (2) 9.21% (2) 7.70% (2) 7.41%
Glu (3) 7.07% X (4) 4.41% (3) 7.02%
Phe (4) 5.50% (4) 5.48% (6) 4.08% (5) 4.71%
Ala (5) 5.30% (5) 4.73% (5) 4.40% (4) 6.51%
Asp (6) 3.94% (6) 4.11% (9) 3.31% (6) 3.92%
Met (7) 3.63% (10) 3.47% (12) 2.89% (11) 3.30%
Ans (8) 3.57% (9) 3.62% (13) 2.63% (17) 1.52%

He 9) 3.07% (12) 2.88% (17) 1.94% (8) 3.57%
Tyr (10)3.01% | (7) 3.99% (8) 3.39% (9) 3.50%
Val (11)2.82% | (15)2.23% (14) 2.21% (13) 3.15%
Lys (12)2.69% | (8) 3.62% (7) 3.81% (14) 2.42%
Gly (13)2.64% | (16)2.13% (16) 2.01% (7) 3.77%
Ser (14) 2.56% | (13) 2.54% (15) 2.13% (12) 3.28%
Thr (15)2.56% | (14) 2.24% (17) 1.94% (10) 3.33%
b-Ale (16) 1.96% | (17) 1.75% (18) 1.54% (19) 1.03%
Arg (17) 1.65% (11)3.13% (11) 2.96% (15) 1.85%
g-ABA (18) 1.27% (18) 1.52% (24) 0.62% (16) 1.57%
His (19) 1.18% (23) 0.76% (3) 6.48% (20) 0.80%
a-AAA (20) 0.99% (19) 1.19% (19) 0.95% (22) 0.74%
a-ABA (21) 0.96% (21) 0.94% (20) 0.89% (23) 0.66%
b-AiBA (22) 0.93% (22) 0.82% (21) 0.83% (26) 0.31%
p-Ser (23) 0.78% (24) 0.66% (22) 0.78% (24) 0.58%
Sar (24) 0.76% (20) 1.03% (23) 0.70% (21) 0.79%
NH3 (25) 0.75% (25) 0.59% (25) 0.60% (18) 1.31%
Orn (26) 0.48% (28) 0.18% (26) 0.44% (25) 0.33%
Cysthi (27) 0.47% (26) 0.42% (27) 0.35% (27) 0.27%
Cys (28) 0.22% (27) 0.22% (28) 0.20% (28) 0.23%
EOHNH2 (29) 0.12% (29) 0.16% (29) 0.17% (29) 0.17%

AHATEENR > St A a2 g L 4B ARAR IR AR
BREEHATATH P B LEERABRTAREAAR(KRRE) — R T RALR P Hik
ABZPro2 ¥ HRSWHEL B AMAZS Ko P ¥ A A R AR AR LT
HOEBARLMEME ) TR RMO AR  FTRE - VLWREEWRF > MK
AP &2 58k X8 vAAll ~ Gly ~ Pro ~ Arg¥ A % (7k,1993) » sL3T 8.4 1< ) 698844
A4 > Pl LR FTAEE ARABOARBEARKGER o i ProAHF SN



M B AT LA E R R E(E,1992)  SERAARATHR YT L 28t H L KR R
B A RER o 2R AE R EAEHProf A A ~F 4t o

BRABRT > A BETEE AT ESEMET RS ARMCEER i o L5
RAERSMPIHAIE SN GCER S P BRI RE - LBAKREAT 48
ABf 2832t BAEFUX | CEHRMNEHRBORE > BPTEREHLE
P ALERBOMER . CHMHERERRRE | ) B (synergism) $ 37 ) 2 &
(Dethier,1977) o £47 4% T4 X EH A BaIp P H BT A RiFo > k1 &
R R EER > AITARARERRBRERMHARE o KA,k
BERRREELTEREGHRILAKE » 24 A ik A 8 4oL-alanine ~ L-arginine ~ L-
glutamic acid - L-serine & L-threonine - £ <G ¥ & F 697X @ M A 7 B (Solms et al.,
1965) ) LMMATFETR c AV BALRKFANZIREAABRE G K F w11
SRR BE R LR AN SSEEARBERARZ LI MAE > A LHEMAT
FlR#EMEHEAERBHBELE AR S PREAKVARELET AR AL L
1% > HldeProf F AR E F S EROK,1993)HAH® £ oM T(Hlaoit § i
& ,Terapon jarbua)s A X F3HH » gk o FRIIALBINGEERR
(%£,1992) A EKRAINB) TR F =AM RO T AT T » % EHProd 4L >
REFAZHFHEREEFRRROMEELSZHEBM, ot A L2 R 65
ZEAMERZIERNAHE-—FZHE o

#HOO#

AEmAREEEHBGHE B IEB2AH -2, 11-78-06(01-2)) » EAKKI & &5 FF
RUEFTHEL > ERBAAKAEACRBEGHKRET RS » RIHBFARA - EHK
Bt RO E THBEB ZWHB TR » WEHNK
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The Study of Artificial Feed for the Early Stage of
Sea Bass and the Brood Stock of Sea Bass
Lateolabrax Japonicus. (1)

Bao-Quey Huang and En-Hsu Chen

ABSTRACT

In order to investigate the composition of free amino acids in the natural food of sea
bass (Lateolabrax japonicus), wild live fish were used for studying the free aminoacids
composition of their stomach contents.

The kinds and amount of free amino acids were obtained by the aid of Automatic
Amino Acid Analyzer (Hitachi L-8500). Results show that taurine is the major composition
(23.45% -- 30.79%) which exist in many marine invertebrate. The most common essential
amino acids in the studied teleosts are composed by their stomach content up to 30.54% --
34.01%. These results suggest that marine invertebrates likely to be the farourite food for
sea bass and these amino acids are the crucial contents for their growth.
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