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SR R ILARTE . ASFIT BN T3R5 45
MEMEE f0, HAENR R T AT IV- VIS, 8 A 1 iR
KRR B A i A 2 R 2 R A
UL, BT 3 f008 IR A5 1 Dl 5 PR IR T AR G,
N RGBSR IR | O 2R R RDRL RO R R
2%,

1 MEE5r®E
1.1 F&RRAREF

SCH N T IR A8 2l R ok | AR R KK
FrAE B A RN TR S SR A N B F R . AR
2017 A 11 H MV I 75 A K R 77 e S
SO B 3 W39 kg KAL), ToIR TGl . A fEeH: il 2%
AR

VR AR IR VE KR 5 1 1 A o
HeHb = NK e TR B . KA TE RN M E A, 1H
12 m?, KIE 1.7 m, BEBE 1.5 5&/m’, R
RARTRAK AN IK 200%05H5 1t PR AF7K BTG B, 7K B il
PR A RE . RS HIE 26~30°C, #hEF 28~31, J6
HESRE 1 500 1x ~2 000 1x, pH7.8~8.1, fi# % 5.2 mg/L~
6.1 mg/L, BRI, TRk 1k, K
F AR 5%~8% TR, FFTHML5 0.5 hff
UUT MR SRS . R 3 d, TEVKEF b A
E= IR | [ a7 [ B e L R A dp =
1.2 FBHFaMHBR,HHE

WRARPERR AR | AR bR, SR B B PR AR
LA R B T 0 Rt MR R E O IVIDDRE 8L &2
FLEA A, Fm M, BFEEMICRE R . Vi
AL BRRE A KRR L 0 7RO M 7E L i
o IVEIDRE: (RBURK, H4EME RS, DIE
BWH A, Mo kik, AN, TURCRMiE
T, B T O R . VI ON S B AR B A
TERAS, DSANER, I FA BN o A
IRiEH, RE.

1.3 HERERREBNZ

TEBGE Z, 7E 75 0 BE AR bk bR R &k
BT IV VI E a3t 15 B, UREERKIME S Sz A
B — R | R S A A W 2R R AE, S B
ff, A S IBCHC P J  JHF I A 43-Ah_ LAHZ, e,

4 RIS R EF ATV 4 BT VI 3 B
I E A BTATVG . 4 B4T VIR, Fra 448
M VERFARIC . Ve B A 0 S50 5 T A LR
M. HIE GB/T 18654.11-2008 B 5 4:, f#iFH H S
835-50 TUEBLMR F o) /3 A A E SRR i . A5
P PR 5 3 A K A R B R, A AR
1.4 EKEHHT

ARG REAFES 3 WEE, BOFHIEAbR 2
D72t FH SPSS R R 7 2253 BT (ANOVA),

I Duncan R #ET 2 5 HER, P<0.05 2R B3 2 5%
P>0.05 £ EHEER

2 EREHM

20 EEaFo R RKAYFHIE

ARSI E T 8 MMM 7 M Ay LA A Y
SERRIEGGR 1)o W flfE R fa AR T R R 8 220 g~
12000 g, F-HEAFH K 9 780 g, 4 KL K 102 cm~
109.5 cm, F¥4K K 105.7 cm, 4 BAGHE LK F LT
VIR, SF MR AR 1.0%, 4 R SK
BT VIS, FEHERRARECH 1.6%. M
AT 11 250 g~13 960 g, “F-XK i Hy
12 512 g, 2K JEHH 102.5 cm~113.5 cm, FH 2K
9 109.9 cm, 3 JEiE MBI EF LTIV, FHER
HEAREN 1.7%, 4 RFRMIVE R LT VI, 1
PEMR AR ECH 2.5%.

R1 FEFEEFREMEREYIHE

Tab. 1 Biological characteristics of the cultured brood-

stocks of cobia (Rachycentron canadum)

WA Tk W

FEARBR (55) 8 7

= (g) 9780.0+1546.6  12512.0+1197.4

2K (cm) 105.7£3.0 109.9+4.9

e (cm) 83.9+3.1 89.9+4.9

XK (cm) 91.8+2.15 92.4+1.63

A5 (cm) 16.7+0.4 19.4+1.3

AR5 (cm) 13.3+1.6 16.3+2.2

F K (cm) 21.6+1.5 24.7+1.4

R 5 k4K (cm) 11.5£0.7 13.940.9

B K (cm) 5.0+0.9 6.7+0.8

A i (cm) 5.6+1.1 7.8+0.9

AT 6 1.7+0.2 1.7+0.2

JFHa%8(%) 1.9+0.4 2.240.3
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AR S AR R O R 2 T I (P<0.05), T HL
KRNIV LB S VISR, 85 2
B E AR Ak o M S T AT ZH 20 A R G
B35 T U0 H.(P<0.05), BREMIVIHA TRV I8t
R, BRI AN S0 AR R R O G AR Ak, FE
AR TR 5 2 B
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Taurine levels in different tissues of the cultured
broodstocks of cobia (Rachycentron canadum)

AN/ ING SRR R IR [ — M i I AR (R SH 4 B 3 vk 22
Different lowercase letters showed significant differences in differ-
ent tissues at the same gonad stage (P>0.05)

23 E¥aFo A RASTHERLRS S
TEH 0 S A LR A . T R R A

Fig. 1

AR 2[R A AE (B 3 75 57 (P<0.05) . R M LA B
m, MR, FIEEAR(E 2), dEdEamoEmiln .
FENE B PR B vp b T3 S R TR & i 22 AR e L 5 B
FEMR O i 22 R 3A), AR 5 S
0. Mo @ weme By
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Fig. 2 Total amino acid content in different tissues of the
cultured broodstocks of cobia (Rachycentron canadum)

P v S TR 5 AL 2 TR

The total amino acids in the figure do not contain taurine

R FETRR I T o> BRI P, 55 LD AR Ak
Z I8 2 25 57 (8] 3B).

Mme @AEmE 5

WG S BRI/ Y

SN AV o
K3 ZEH R AN A
J(B)

Essential amino acid content (A) and essential amino

acid percentage (B) in different tissues of the cul-
tured broodstocks of cobia (Rachycentron canadum)

FIER & (A)F4

Fig. 3

24 EFE&ERFMBBELTNEIARLR
2H %,
22 FH VIRV 309 5 7 £ 5 LA

BIMA N ATa R TR, EWasEafliagh, 4
FIRGERS, WZARLARGE, FRZ M
R PICER & R . & B AT A SRR

WA . e RARAKE AR, &R EER.
MV RNV 0 5 fa b A v LUE ), IV SR f LA
VHEEEBRABEMEAEROEEES TV Ea
(P<0.05), T LA RIC % 19281k (P>0.05). MIF]
OIPE R S £ LU BOR R, MM R YL 75 A
%B%ﬁﬁﬁﬁﬁﬁi%%?%ﬁ%ﬁmmmxﬁ

B . Fdl, S8R, MARFERELER

(P<0.05), K&EBI>2 Ak m 0 # 2 55 (P>0.05).

25 EE&RFMBREATNEITERAR
48 7%,

R 3 NIRRT B B4 TP 2 2
MR X T B AR SRS, EIRAEFELT IV
AV 30 B0 5 0T JUE rp B 28 R A O W 2
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FEFEAARMRAEMBRMASERME U TREN)
Tab. 2 Amino acid composition of the muscle of broodstocks of cobia (Rachycentron canadum) at different gonadal
developmental stages (dry weight, mg/g)

AHMR T 2 £/ IV 35 e A/ V HE 5 A1/ TV 34 i 5% 71/ V 3]
IR R Thr* 30.48+0.68" 29.23+1.30° 26.57+0.86° 25.70£1.04%
R Arg* 45.97+1.70° 44.15+2.13% 43.15+2.13% 42.48+0.45°
iR Val* 35.7140.97° 34.2240.90* 33.75+0.80° 31.99+0.80°
HEAM Met* 20.79+0.99 19.74+0.89 20.57+0.94 19.74+1.04
FREER lle* 35.7241.03° 34.33+0.82% 33.69+0.89% 32.56+.084%
SRR Leu* 59.32+1.33° 58.27+1.26 56.55+0.70% 55.47+0.98"
HKNHER Phe* 30.24+1.60 29.37+1.17 28.62+0.80 27.57+1.08
R Lys* 64.55+1.54 63.42+1.35 63.71£1.20 62.75£0.75
HEMR His* 19.54+0.69 18.75+0.77 19.25+1.04 18.53+1.24
REAMR Asp 72.8842.47 71.8342.74 73.73+0.86 72.7740.97
HAMR Glu 108.97+1.51 107.06+1.68 106.71+1.22 104.72+1.06
YR Ser 27.31+1.60 26.44+1.36 25.98+1.18 25.15+1.14
H4&® Gly 38.63+2.17 37.03+2.12 35.72+0.81 34.41+0.98
MR Ala 43.3242.10 42.38+2.35 41.97+1.02 41.08+1.06
it m2 Pro 27.66+0.96 26.35+0.96 25.64+0.81 24.7840.96
AR Cys 5.33+0.20 5.1440.10 4.95+0.24 4.72+0.41
fit 2R Tyr 23.85+1.36° 23.45+1.58" 21.35+0.56% 19.75+0.95°
AR D EYEAA 342.3243.65° 331.48+4.17° 326.02+2.33° 316.77+2.94°
A SR Y AA 690.27+3.40¢ 671.15+4.04° 662.07+4.50° 644.14+10.25°

=3

Tk ARG, R PRI + b 22 . R RAT RO AT AR T AN IR FR 4L 22 5 2 (P<0.05), £ 3. K 4T

FEEEERRMRAEMERMERERNSEUTRE

Tab.3 Amino acid composition of the liver of broodstocks of cobia (Rachycentron canadum) at different gonadal develop-

mental stages (dry weight)

AR Tt 27 A0/ TV 34 ez An/ Vi WS 41/ TV 3 S VA ]
INE AR Thr* 18.42+0.80° 19.28+0.95° 19.57+1.14° 16.53+0.75°
WA Arg* 24.12+1.38% 22.80£1.11° 25.82+1.00° 23.69+0.99%°
HEMR Val* 31.28+2.10 32.25+1.57 32.46+1.77 32.60+0.99
ERFR Met* 7.97+0.83% 7.76+£0.76" 8.88+0.50° 7.29+0.37*
HHER Tle* 19.67+1.84 19.65+1.00 20.69+2.05 18.96+1.51
LR Leu* 38.10£2.61 38.22+1.25 38.59+2.12 37.09+1.75
HNZM Phe* 17.58+0.69" 17.54+1.08° 19.76+1.03° 17.50+0.94°
MR Lys* 38.69+2.19 39.00+1.43 38.51%1.19 36.96+2.31
AR His* 8.68+0.56 7.19+0.31% 9.34+1.08° 7.98+0.47%
KEHR Asp 42.78+2.18% 40.70+0.96° 43.22+1.62% 44.30+2.01°
KRR Glu 59.47+2.30 60.94+1.61 58.5242.10 60.66+2.06
2278 Ser 15.59+0.81° 16.75+1.03%® 17.81+0.90° 16.52+0.89%
T’ Gly 20.23+1.35 21.32+1.39 20.60+1.00 22.60+1.94
WA Ala 24.95+1.38 26.28+1.24 25.78+0.90 25.71+0.93
Jifi%= R Pro 11.59+0.88 12.41£0.50 12.4440.61 12.68+0.74
LB Cys 1.37+0.30° 1.8640.18° 1.91+0.19° 1.7840.12°
AR Tyr 16.94+1.61 16.26%1.49 16.91+1.34 15.89+0.90
DI R FER BEYEAA 204.50+10.29% 203.68+2.96% 213.63+3.17° 198.59+1.06
HEMRBEY AA 397.42+17.22 400.19+9.50 410.82+5.86 398.73+4.59
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(P>0.05), TEZFEMRALA I, MR AL & & L
B A BRI A AR . KA . METR
SEE R AG R, AR R PR &
FHRT AR o IV RNV IDHE P 2% £0 FFIE R 8 73 2 3 1R
HSHRERAEEP>0.05), HIEELHEAR . FHEAR
S FAFAE 3 2 5 (P<0.05), Fifi5 i fo 1k iR iy IV 48]
REZVI, FIERER . EER. ANEAR . 45
R 7 i W35 T R (P<0.05), HAbZ AR & 5o 5 48
fE(P>0.05) M RSP IR 0% o f L BOR R, eI
0 2 [B) Y 06 5 B FE R A i TG i AR 1R(P>0.05)
26 FEERFMBRAEEBRALR

20 2%,

24 HARIERR K& & B Beas E v i w4
Ao X IR S S, KRBT VIR S S
FER Fr ik, W T IVIRE 81(P<0.05). DA

BAET VIRV W R0, JLH0E b S SR & R
PR B BRI G 2 0 ) AR 4k (P<0.05) . T
AEMRBE DL, FELTVHBERES TABL
T IV (P<0.05), 5P 8 & &AL T VANV I Y % fa,
L rp T A R B B 0 B R 1 (P>0.05),
ARI BN Sk B 2R FET = LR
AR L, TV EFTE VYRS, HEER LR
FEAR A (P>0.05), (HERBLH LAk, o) 5802
SRS SRR, b TVHAT 2 VKL,
AT E IR & 1 25 57 A8 35 (P>0.05) . DL 22
SARA SR ERM. RFELTIVEIRV EIEE
P o AR M E IR O B AR . RAATR
TR . KGR R R, AR . B R A
AR O R AT BEA o DA [R] S04 R 108 e e 53 e L Aok
B, WAMR . 23R &R EZE 5 (P<0.05),
A I A2 R 5 B G b 3 1 25 57 (P>0.05)

x4 FEFEEFFRUERLZENRERISERMNIBUTRE

Tab. 4 Amino acid composition of the gonad of broodstocks of cobia (Rachycentron canadum) at different gonadal develop-

mental stages (dry weight)

LR T35 41/ IV 1 T2 4n/V 1 it S5 £/ 1V 3] W2 41/ V 1
FEMR Thr* 24.04+1.49 25.08+1.43 23.58+1.20 23.88+1.64
K& Arg* 44.53+2.01° 48.47+2.52° 43.57+0.66" 44.87+2.00°
SR Val* 42.67+1.94% 43.97+2.16° 40.33£1.53° 42.17+1.48%
HAMR Met* 10.40£1.67% 11.65+2.00° 8.79+0.81% 9.92+0.71%®
FILER Tle* 20.26+1.55% 21.91£2.24° 18.12+1.26* 19.22+1.30%
TSR R Leu* 38.69+1.96 40.49+2.57 39.13+1.55 40.07+1.03
KNEFR Phe* 18.00+1.44 19.29+1.17 17.60+0.85 19.01+1.55
AR Lys* 47.07+2.11 47.31+1.81 44.90+1.24 46.60+2.04
R His* 10.77+0.77% 13.90+1.15° 9.86+0.91% 10.17+1.40°
KREZAMR Asp 54.57+1.96 55.37+2.08 53.48+0.77 55.15+1.52
KRR Glu 72.63+£2.22% 74.2442.45° 67.47+0.86" 69.10£2.21%
225 R Ser 17.72+0.80% 18.5740.83° 15.57+0.81° 16.66+0.91%°
HAm Gly 24.03+1.38 25.27+1.73 23.67+0.93 25.30+1.41
W Ala 30.68+1.88% 31.97+2.66° 26.91+1.38" 27.84+1.65°
% Pro 16.10£1.11% 17.17£1.97° 14.56+0.83% 16.89+£1.97%
LR Cys 2.49+0.39° 2.86+0.26™ 2.21+0.16* 3.15+£0.26°
&R Tyr 22.31£1.27% 23.39+1.08° 21.63+0.84% 23.77+0.91°

TR IR B Y EAA 256.43+8.68"
SR ERE T AA 496.96+11.24°

270.07+9.39°
522.22411.23°

255.92+1.96
493.78+6.53°

245.88+1.62°
471.37+4.65°

3 Wi
3.0 B eF 6 RAATHRFABE L

AR R B LA B XAF A T 3 W i 2% 4141
Hh, TEPIXAZE RGE TP OIS S M 8D &

EEE, TR A iaEE B —E
EAWL B WFE R, AR AN IR 1028 15 H A=
KEE, MHEZm RO B Re  S2H800 LA AT
fa i, AR R B, RN 0.5%A9 4
TR TR AN =5 T 2 5 85(Cynoglossus semilaevis)3F
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0O F IO | S2RG DR RUBEAL 3, VRS PEH B i
SRR 0T BRI OP 2 S W T IR A
Matsunari 257V B, 4B B2 % 35 B A (Seriola quin-
queradiata) % 0 5 BTt A W E VR . ABESR
AR AR NIV I LTS VISR,
A AR R R R B RN, X5 A R 1 A
PR 6. BB MESE e AR BE (Pampus  argenteus)
H AR B AR LA B ST 45 R . PR IR B A EK
TR PN 20 — 2 B IR W A7), R S B i A
F A E, HUUBRMW I S % 2R, N
i v AR 8 & BV R, AR R A H AR RS
JIFL i 0 8 58 40 L 12 6 i 25 R R P ) 45 5 IR R, O
DARR TR 3R i TE 22 508 W5 09T e me iU, PR e mp
L, RO F A4 ik e 4 R B I A A R HE A B A
HAEM

UEAbh, A il S U0 e B A T R R A T R 0 e
R AR B AR AR R 2 B9 96 35 3% R S ) 430, A
HERE F AR5 R, I 38 I B v R TR T o R Y i A
PER A EFHHLRE o TEf e D, AR AN AT I 2 4
o 2 W o A U R SRR R, I HLR R H AR
B8 65(Anguillajaponica) " WK T & A W a5 L0 o A
W B, ZE 40 VIR AR R & i e,
I 251tk iR 1] e 2> 08 1 P 25 o o S fR0RE 1 A O
B R, ARAT W BEET XA 0 2% 10 BEAH ) 1) 2 ik R
1Y) Fe 320 T 2 o I e i — AR 5E

32 E¢aFEARAE NMRIKRARY

7683

i 2 LA A S R o e AR R TR 46 N M
XFRaSE, B FAE a2 A ) A 2 25 0 e S,
AU TE 5 1 A ARG s FE R, MEAR Y
REWTENERBENE R R, Wik, 7Rk
& & AR, LA A B IR R R A T
“EERRMET UL ARBFIE R, N T IR5H 4 g il
P B SR A LR o A S R TR A K B B £
R AL LR o = > P A R — 8, X Rk
T A RN B R E AR RS . Bl st
PERRNIV I & F 2V B B, UR 75 2 2R S
ORI LR R R 0 R, IR, A E
iR, ATRE LA G B A 7 3R 1 TR
R % R oK o X SRR R SR fa A IF g 45 SR — )
XoF i) S0 O O 23 £ UL R R S R A o L R
MM SR 0 T ME M SR A I 2% 5 7 A 9 i IR AT g

e W 2% 0 A JIL DA P 2 R R 1) A iR A A 5 R T T AT
TEZE 5, WM K 5 2 2 0 E SR Y L P SE 46 5 ;
W 3 0 7 SRR R AR RE T AU 28 5 0 EAD, 1
BHH AR R R SR A PO15E £ 05 T I R A
SR AN IR &, N, R AR
IR R, A7 00 B 2t S A LAY K TR
B

3.3 FE&F8XRAT NBRATIERLRY

et

JFF I 2 £ S B B 2 1 DR L 2P IR
B F B v R I VG PR s e R, RS
FEAE IR REAI I R IR AR & B BRI RE PO, e TR
0TI 28 R 20 B ) B LD, AU A A B (Parali-
chthys olivaceus)™™ . FRERM K AEHE (Mystus macro-
pterus)PV | BEFith (Pelteobagrus fulvidraco) &t fiT
I %) 28 B IR 20 RN B s A T B9 A IR W, B
A SEAO I A0 IR R e B BT N TR R 20
AWrgErh, N T4 E fAoE v VI & 7 2
VI rh, RS 2 R Y e AR AR, T
FLFFIE G B R % s I T i B WLIAT, i a4 IR 42
0 WA 2 0N T 3 T INE A A2 13 R 0 Bk il
PERR A B TR o X SXHREE! 48 F B ROR iF 5x
FETE 26 5, HEM 1 5 2 S 04 Ji PR AT e — T 2 AN [)
O AVE R KB s 0 E Y B A2 R AR 5
—J7 2 % A R 35 M08 R Ak O ]
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Analysis of amino acid composition of different tissues colle-
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Abstract: In this study, amino acid composition of the muscle, liver, and ovary of mature fish (Rachycentron ca-
nadum, maturation stages IV and V) was determined using biochemical methods to analyze the correlation be-
tween nutrient reserves of broodstock and gonadal development. It was found that (1) taurine levels in the testis and
liver and total amino acid content in the testis had significantly increased (P < 0.05) between stages IV and V in
male broodstock; the total amino acid content in the fish muscle had significantly decreased (P < 0.05), whereas
there was no significant difference in terms of the total amino acid content in the liver (P > 0.05). (2) Taurine levels
significantly increased in the liver (P < 0.05) but not in the ovary (P > 0.05) in females during gonadal development
from stages IV to V. The variation in the total amino acid content in females was similar to that in males. (3) The
total amino acid and total essential amino acid content showed significant differences (P < 0.05) among different
tissues, with the highest level being detected in the muscle and the lowest in the liver. The amino acid content in the
muscle, liver, and gonads were similar, with high levels of glutamic acid, aspartic acid, and lysine and low levels of
histidine, methionine, and cysteine. (4) Male broodstock showed significantly higher total essential amino acid and
total amino acid content in the muscle and gonad than female broodstock (P < 0.05), whereas no significant differ-

ence was found in terms of this in the liver (P > 0.05).
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