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B EE () X RIEFE (S HOERF, REFFINRAEFHS DTS LK

KEVZLF AL BHEALAYRL EEAL B 2
(. B EAP RGO HB AP ORI 5 B 266071: 2. HEEE RS AKP=38, IR % & 266009

AE BT B (Paralichthys olivacens) AR WHIX EE KGRI AR, Erh B H AN ERKEmE b &7 EZH
fi. HEV, MA AT EEES N Z BN AT EE MR, 18 RFR A M FUR AR, K L TR, X
FIA T FEFE R RE. DEEEKRE. PUS R RS (3 a0 8 2SR B R o B AR AR B () X
R F Y (Paralichthys dentatus) (& DBIZRIEE MIEAT THIR . ARREIHE T (L) X RIEFHF (£ )R Fy KEHFER
MAEFESFHATNE. GRER RE FREKEEERFICE (P<0.09  HEAEEEEFS TR (P<0.05, H
BHEENTF_HZE: R RNAEREE DFEER . ELFERER. PV FAERSGHERAERLENZES
FRF SR EF 8 (P<0.05: SR & EHE, RIS E AR SRS E 3 fh @ B = 2HEHF0T 448 F 67
RUGF I L Fy, ZEWHBEHREEEZRAEE (P<0.05). & 3B EYA KBS & AT TIHN, 238 RO H
AEMIER EAALIQ0.30 HESFHT#F 77.7 5 KIEF 6 7934 EEA AR ERIE — 2 R . bl
REW, X FHMIHAFEANRERSERE . RITRS 28RS . [PEAKSERS, 200714 (D41 -47]
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B IR 0 FLAR A SR SR O LA DB PR
F R R T OS2 M S R R R MA TR S
TRURH R AT R (1A S 2 1 10 -

1 ¥H5AZE
1.1 7R RELE

¥ 8% (Paralichthys olivaceus) SEREETY R
RICTRFRE R, fEh H 8 H . HAREX Y E
RIAEFRTE , /& Bk b X g K 2R TR T Fh 2
—o Rk F B (Paralichthys dentatus) ¥ B v fi T
B UHRTEENS R, IR [ 5 2 i — M A
RIEW S A e MOE B R

F P T R S B R — ARk
KREMPERETEREN. RITRESR ST L 1)
TRy, A2 AR R AR M T s I, A SRR
BAVE, A T NG & T7 T R R T RENE, KR
SR B, ARAT B AR BOAR T LA ol ol BT i
R N A =P 35 RN i o7 (- bu
N T EZRAZ (TR T 0 () X Rk 7
(FOREZ T — AR SAR LR, 34T T %
TR AR E WD KR LR RE
SRS, Gk AT T b R K. H A,
[E Py A0t B85 A e SR AR R 2R L P R B BT AR
B2 ALRARST AL B R S 2R A B ELAR I S
NEAT 14 560 Ao ki — Bt e i fa (4
TR, TS T 2 38 7 — AR H SR A e L 7

%% B #3:2007 — 05 - 08; 21T H#3:2007 - 06— 12.

PERAIE A H BREKEERAT . R F
HNTHATFARHAE T B (L) X RUGFEE (1) HA
Fy 70 e, 48 2 ok BN T3R50 p e fa (BF A S fa
JEAR, R 84 B 56 B i Fh 7% 58 m i e fa. 3
PP FRIE 4 SE AR, S F R & 3 N PAT (% 3
ANFEFEID B ARG K 5 ¥R I K FA B F e R
K, H¥f7KE 400% ~500% » 2= 4F (R FF 3 Ff (578
7K — 2 GAHE /KR 10~24 C) 5 FREE A IE 77 3£
AKIEH G mX5mX0.6 m), & HHIH B IIH A
Yl R, FE I g R i K A £ S D A ARDR RE R
HHE 48% RN & 10%) -

HEEY 4 250~ 300 mm- 145 2 250~330 g I
1 B e RS, BUFERT KR 19.5£1.00C - #F
AR R B SRR A, B S LS R,

B2 H R 9487 T H 2001-479-4 ; 7 & TR R I LI % B 00-02-10-1 .
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BB ER, BT -20C TEYHRT. &
Fi o BEAHLEURE 10 BB, B b R BURE 3 IRIEAT I
€, BCE YA AT 2047
1.2 BHEFHRSNE

KW K A 105 T T %k K (GB/
T5009.3-2003) : ¥ & R M = 9L [N € &% (GB /T
5009.5-2003) , 1 | Foss 2300 T &= 91 [K & &AL HH
Jig 5 R i BR 7K fi# 1% (GB /T'5009.6-2003) , 443 % F
550 C D@4 %87% (GB /T 5009.4-2003) . EHE=ZE
PR EE TS, RS R RS &E
FEAE 100% » 98 227K 70 & R BR B RV 97 & B
ZfH. ¥ Brett LV FLE A AEEE N 23.46, B0
fEG K 39.54, T 52K 17.15 v & 3 FREEA AU RE
BHEARER NGRS S H R EMTR
Mz MAafrReEZ WE MEP W GESEN
B .
1.3 SEBRENNE

K R 7K %% (GB /T18246-20000 , £ A 6 mol /
L 3R 110 T F7/K## 22 h, /£ H 57 1.-8800 2! &= A
T 5y M A, BRI K AR A IR B R, o S AT AT o
1.4 BBHERESENNE

FEL AL 3R T ¥4 GB /T17377-1998, 1 A L A

FID £ 025 1 5 3 GC-17A AR €1 43 #7400 52 B
Wiz (GB /T17377-1998) .

ERE S AR HERE 1R 250 °C s FHEFEF: &2
EIRE 150 C, & 1HEE 210 T, FHEHEZ 3 C /mins
Foril] 2545 P 250 °C; B AR b A A B4 SU-
PELOOWAX ™10,30 mX0.32 mmIDX0.25 pm-
1.5 HuELE

4z F SPSS 11.5 for Windows #1147 7
M7, R B 2 77 2 5T (One-way ANOVA) 772,
I HTRT S BT SR AT A AR LR & IE A MR T
FtEER R (P<0.05), WIZ A Duncan 772
AT Z B
1.6 MAEFMEFNAE

BRMEMFENIRE FAO/WHO GR & 5 &0l
AR /MR T AEMALD1973 FR U AR LR
PR R EB E R RS RS &
ah TLAEAIT 0 T 4 H A X8 25 2 R (1 210 B TR T 3 A%
X B BNEN L FEERSE 5 T B E K
HRATTEERETH CRLL 62.9 HITHE, &
KT (AAS AL T4 (CS b 75 AL R 15 #L
(EAAD #% AT AR5,

VPR (R 75 AR A T (%)

AAS=TAO WHO V45 e R b A 1 06 7 L TR 2 3 (%) L
BB D R AL R RS R (ng )

CS= BB E B T MM T & LR & B (mg /) @

TATR s

@A H:n HHE R FEL, p AP
BHFRNEER: s WEEHRIELR.

2 GRE55H

2.1 X FEREIEINANERERHA D

FAL By R XCE R B IR R i 45 3R W% 1.
FEFREICENHEFRR ST B2 RATAE
FRT RS EERERTIGE TR
ClA%HEAMNETEEE® T RIATHF 19.3%)
AET I 19.3%) , HFEARZ M E RN R H; 4258
F AR & & 0.5%) 7 T HPE A Z A 0.2%
0.7%), JFEXMHENEREE, KA GE-F LR
FER T FEE 6.2 K p B m T HAGE

TR s

SRR s

@.61K] /g-4.81K] /@ : X R SFRAMEPHEHER
AEE AT 23.89 k] /g~24.92 k] /g W2 P .
2.2 X FEEVENADEEERHARY
FIMRA R & B kg R IR 2, 58 B &
HXCRUAE A & R BR R  ARTR, BB AR 2 T
T 1S R S EARAEEREE, B
AR A 245 Fy 85.28%) 18 T fiF (78.14%) « K Ui
FHE(73.85%) ; MR E AR AT : A F 5 XCEAH L
BES B, HEERKKAZAL F 30.03%) « R ik
THE 26.52%) 18 7 B 25.86%) ; IE & 75 & FL 1R
B B KK KON Z A Fy (33.92%) . 18 F fiF
30.70%) - Rt F #F 29.37%); ¥ L FHAER S &
HEERRIR AT B 7.11%) 18 T 6F 6.51%)
ST E 6.15%) « R REER G HEERSEMNLL
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Bl b, =F A F 41.0% ~42.8% MEH P, UFHHE  SERFIEGRINLER AER. HERANER
ERAELFRZERMOILH =F 4T 84.2% ~ 4, HEEHSBRKKAIAZ R 23.24%) 18
90.3% e, Al T FAO/WHO tn/ERUER  FHE 21.96%) « RN F 6F 20.23%), *4C Fy B %
40%5 60% I E K. 278 Py A HBCENLA &k & FREE.

R1 REFRREIEENERHS RSN
Tabh.1 Dorsal muscle compesition of crossbhreed F; and its parents n=10: X £SD: % FW)

H Item BFEE P olivaceus RUEF Y P dentarus %%7Z Fy Crossbreed Fy
7K 43 Moisture 78.5+0.89* 77.910.46* 76.5+0.27°
AL H Crude protein 19.3£0.46* 19.3+£0.36* 21.4+0.56°
PG Crude lipid 0.210.0° 0.7+0.1° 0.510.0°
K5 Ash 1.24+0.06 1.26+£0.07 1.33+£0.05
TERBE Y Ni.-free extract 0.76* 0.84° 0.27¢
fe{f &J /g Energy value 4.61£0.06* 4.81+0.05° 5.221+0.07°
EPK 23.89+0.75 24.92+1.47 24.4010.92

W E—ATRE ERFEARERAEREE (P<0.05 TED.
Note: Values with different superscript letters in the same row are significantly different (P<0.05).

®2 REXFRREVNENADPSERSEVRNER
Tab.2 Amine acid compesition in dorsal muscle of crosshreed F; and its parents
n=10: X £SD: % EFW>

REE Amino acid BT P. olivaceus REFEE P. denratus %%7Z Fy Crossbreed Fy
W FHEE Fssential amino acid

FRE R Threnoinr 2.79+0.19® 2.94+0.2b 3.3610.34°
HEER Valine 5.01+£0.33® 4.57+0.23b 5.23+£0.26°
FEER Leucine 5.91+0.42® 6.33+0.45P 7.19+£0.51°
FEE R Isoleucine 3.82+0.19* 3.44+0.27 3.92+0.17°
ZENE S Phenylaine 2.09+0.23° 2.26+0.18" 2.64x0.17°
HHE R Lysine 6.19+0.37* 6.97+0.36" 7.66£0.42°
DRRERLE Total EAA 25.86+1.72° 26.52+1.728 30.03+1.87°
Je U FRIEE Non-essential amino acid
* KITAEEE Aspartic acid 8.14+0.84 7.42+0.72b 8.43+£1.02°
2 F R Serine 3.86+0.33* 4.25+0.45b 4.85+£0.30°
* BEE Glutamic acid 10.19+1.212 9.50+0.82b 10.51+1.44°
* W& Alanine 0.19+0.05° 0.23+0.05b 0.1310.04°
FHE R Proline 1.72+0.23* 1.49+0.18° 1.92+0.17°
HEER Glycine 3.44+0.33 3.08+0.41° 4.17£0.43°
EEEER Tyrosine 3.16+£0.23* 3.39+0.27 3.92+0.26°
N FRER S E Total NEAA 30.70+3.212 29.37+2.90° 33.92+3.66°
¥ U FHRIEEE Semi-essential amino acid
ZHE B2 Histidine 1.77+0.23* 1.81+0.18 2.09+0.30
R Arginine 4.74+0.42°8 4.34+0.32b 5.02+0.51°
FNFRER B E Total SAA 6.51+0.65° 6.15+0.50P 7.11£0.81°
REMR L E Total AA 78.14+7.822 73.85+5.97" 85.28+9.70°
HERE IR B E Total tasty AA 21.96+2.43° 20.23+2.01° 23.24+2.93°
DERERLE /AEE B E EAA /Total AA 41.0% 42.8% 42.2%
DR AN TR EIR EAA NEAA 84.2% 90.3% 88.5%

AR Cx TR ERAHREER. BTG ERFEARER SIEREE (P<0.05).
Note: * represents tasty amino acid. Values with different superscript letters in the same row are significantly different (P<0.05).
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2.3 X FEEIEINANEFNE

B HEAERUY ¢ ATEAERTE mg) &
T, 50 B A R SR R A S WHO /FAO 1T
F 8 1 BRF O () 2 5 R A v AR EAT B GR 3D
RAL FLA T @0 H R BRI Fy MR &
8479 mg /e AN IR T EEARE: 5
WHO FAO FrHEAH L SE A 5 Fy LA A 950 & R R

BE BT %R

AL Py R BRI A M E R BRI 5 (AAS
FVFr (CS M FRAERIEH EAAD W& 4. 1R
& AAS.CS &6 70T, 2848 Fy RELICELA 1 28—
MHEEERE A RNER + BBER. EAAI 7
T, 2458 Fy R H AR A &, HoA 48 7 6 5 R 7
SEARIT (77.75,79.34), %78 Fy & T-R0%, 18 2

FEWR+ HMER SR BT 2 S5k 7% 9030 X FELTHRERE B LRI T —EN
/3\

iR AR BEEREEEE T, EmeE A
R3 RTHAREVNENAFLEEERSEAEBE LK
Tab.3 Composition of essential amino acid in dorsal muscle of crossbreed F; and its parents mg‘g_1 N
8 B 2R b B WHO /FAQ #71f 7
DERRER 18 Bt KL F ¥ REF Essential amino Adult essential amino acid
EAA P. olivaceus P . dentatus Crossbreed Fy acid content in model recommended by
chicken egg WHO FAO

AR Thr 174 184 210 292 250
HRE Val 313 286 327 411 310
RERR e 239 215 245 331 250
FEER Leu 369 396 449 534 440
A + = WA
AR RAR 130 141 165 563 380
Phe+ Tyr
A Lys 387 436 479 441 340
& 1 Total 1612 1657 1875 2574 1970

R4 BRXHBREIEMARSERITHS AAS HEFITH COMLERREBRIEL
Tab.4 AAS;CS and EAAI in dorsal muscle of crosshreed F; and its parents
BT P olivaceus RUEFEF P.dentatus

%%T F1 Crossbreed F1

AAS cs AAS cs AAS cs
5 Thr 0.597 0.698 0.629 0.735 0.719 0.840
BRI Val 0.762 1.010 0.695 0.921 0.795 1.054
RAEE Tl 0.721 0.955 0.650 0.86 0.740 0.980
PR Leu 0.447 0.840 0.403 0.899 0.459 1.021
ETGE I + B 5 Phe+ Tyr 0.231 0.343 0.250 0.372 0.292 0.434
HEE Lys 0.877 1.138 0.988 1.2815 0.719 1.408
L AL HE A EAAT 77.75 79.34 90.30

EAA Index (h =6

2.4 X FRENFEINADEHES ST 40.08%) , 7= 5 .3 ; TV A0 i [ R (SFAD & B =

FAT Fy S HBUER IU A A i 7 R % B A ) 455 2R
WK 5. TBITER FA BER T (76.85%) 3% =
FRUFE 72.85%) FIZ A Fy 63.91% ) 5 AN FI
&l B8 (UFA) & & M = B K K IR 2 8 T i
(55.22%). K i F #F (50.96%). #¢ %Z Fy

HERNEE, AT 21.63% ~23.83% 16.H H;n—
3 R 5 E A A NE N R Cyp.e (DHA) 5 Cy.s
(EPA MR8 h T % 37.37%) Ee s, & @ TR
Wi BE (21.83%) FIZAZ Fy (15.07%) -
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R5 RRKERENENATEHRERESH
Tab.5 Fatty acid composition in dorsal muscle of crossbreed F; and their parents »=10; X +SD; %
REi 4 Fatty acid BT Rtk BT,

I H Item S5 5 Code P. olivaceus P.dentatus Crossbreed Fy
TR Cia:0 1.52+0.142 3.76+0.39" 4.9510.47°
bt il Cis:0 20.11+1.51° 18.13+1.75* 18.88+1.84
TR AR I R Cis:1 2.29+0.17* 9.28+0.66" 5.841£0.33°
AR Cis:o 5.3210.63* 2.75+0.28b 2.61+0.30P
MR Cis:1 10.24£1.17° 17.10£1.18° 16.56 £ 1.45°
EPA Goo:s 4.8510.17* 5.72+0.53" 5.00%0.42%
DHA Cas 32.52+3.28* 16.11+1.30° 10.07 £1.25¢
ST ER Total fatty acid 76.85+7.07* 72.85+6.09" 63.91+6.06°
AL g 1 B8 5 B Total unsaturated fatty acid 55.22+5.422 50.96+3.95" 40.08+3.75°
YR PE TR 5 & Total saturated fatty acid 21.63+1.65° 21.89+2.14* 23.83+2.31°
DHA+ EPA 37.37+3.45* 21.83+1.83" 15.07+1.67°

F:F—ATHA LirFEAEERTEZREE (P<0.05, TFED.

Note: Values with different superscript letters in the same row are significantly different (P<0.05) .

3 e

3.1 X FEEFAEFMENTR

EORRHREERERNENEEREZ —,
BEOREEN®CERNEE Lo RS
Jio WRI|\ATRMEER, 222 RINAKNEA RS &
BERTHICE REA®E B R EREARLE
L AH R A g RIAZEIL RS % I R AR L AT Fy
A —m A .

HHREEFRMERR TRERAKR S S &, M
R R A 0 5 A B U AR R a4 R
Mol REaEARTRERT W ELH
HAER, AR EE RS, Bt T2 MR IE 5
(EAAD BTN &) & E BB 77 5 F B 10 4r v
2 ERUSEEA AL FEERIIFNE
AERLL ASHIFST T AR I 4 = 2K %) EAAT ME #0058
5, FRAAE 05 R U5 2 B A AL DA AT A s
A5Z Fy 1 EAAL 1H 7% £ 90.30, # H =584 10 L
b, ZRHE, KH PR E S RS RE .
3.2 ZXFREEFEABEHRSEMHR

IR M B T R SR BB R, e Al
DUPE It B R A A0 R A, 784 R SR UE A T i 3
WAEAFER; IR ARG EEE
S ReHiBR S BRI K A S R AR £ R
2z —  HERENREFR SR EIK. —BIAh,
TR} f IR R 2L i 5 ) 77 A 4 1) R i TR 4L A

[ B 8 VI S R 2 R AR VIR AL
B S R S R £ 25 g B B BT O TR 4 R S
KBS 1548 F B2 15 UL A Y EPA + DHA & &
(37.37 BEE TRGFEE 21.83), X 5 Fi 0l
W77 485 AL, R IH N T 3258 048 7 AL A EPA +
DHA & B R3%E & T R F . Gallagher 21619
hy RV 8 (G 2 AN e B BR % ERE 1 B AERR
B A AN 17.32% -8 A4 3.33%), 2424k
FEHT DHA BRI K A, R oF 6 2 S50
I 7 T 325 B A (I A A, T R S R R T TR
B AR W 65 R T B B EPA +
DHA % 7 7] g 5 BRI [ X R &)

KT, 2478 Fy BB 6 I R & & AN A g
IR B WK T REA B I 6, JUIL 2 DHA + EPA
S BUNAE BRI 40 % 7o 47, 15 AR Ui o BF 5
SAHIE ; AN I TR B B AR AT Fy I = T AR, HE
RAEZE. BTN A, BRI EE T RR
{7 (BAHET 55 b Fy 5 X5 S VR G 0 R 1 2= =
Wik, HEE BEMES, B4 R i AR R HE
RZHE— SR BAh, BURERT IR KR (19.5 +
1.00°CSF 3 N 6 i f 48 & AR A A K
R AR 22 5, B o6 AR e B R e B BR A R R
SRR RS AN EEMRE.

4 it

I RE T B () X RIGF 8 (2O R F M
HoRAWWE TR 00T 5 U RIS Fy R
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HRGE EERLE . VDHELRS BRE R A
HIRE R TXCE (P<0.05), M EAAT {8 5 B 2
BT XCE, s AT B UL BLAT B8 5 (0 55 (1 5
S5 s KH S, 48 S SR AD R U 2 B 10 IR I R B R R AN
JEMRR S EARE S TR F (P<0.05 . bk
RBRE, XA RTEANEERESER
o AR R B B AR AR A

Bt P FR R k. ERG RS
B AFREERFERAMEEERNE N ELE. £
ASIEF A2 d, F BB KPR FR6 TR SRR,
BEREKFFRORPRSAKMBERE T EZFHHEL, £
— F AT A

S 3k
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Biochemical composition of muscle of crossbreed F; from Japanese flounder (Par-

alichthys olivaceus) (%) X summer flounder (Paralichthys dentatus) (£ ) and

their parents

GUAN Jian"'?, LIU Xue-zhou'» ZHAI Yu-xiu', LENG Kai-liang'  WANG Zhi-jie!, MA Shen?
(1. Yellow Sea Fisheries Research Institute; Chinese Academy of Fisheries Sciences: Qingdao 266071, China: 2.College of Fisheries:

Ocean University of China, Qingdao 266003, China

Abstract: Japanese flounder (Paralichthys olivaceus) is one of the most important sea-water farming flatfish

species in east Asia, which palys a very important role in aquaculture commerce in China: south Korea and

Japan. Summer flounder (Paralichthys dentatus) is a flatfish species from the east coast of North America,

while now it is a new commercial farming species in the US. At the present, the germ plasm retrogression;

growth speed declining and the low flesh quality of farmed Japanese flounder had created significant barriers

for commercial aquaculture. The absence of selective breeding and nutritional requirement reasearch is one of

the most important reasons. It is necessary to improve the product quality of farmed fish for the sustainable

development of flounder aquaculture industry. Hybridization is one of the most widely and effective methods

PDF SCfHffiH "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

BT FRAEE BT O () X RGT Y (5 )92 Fy RHIRARVPE TR 20 5 HUE 47

in the aquaculture breeding and plays an important part in the freshwater fish breeding. In order to select
several flatfish species which can improve sea-water fish farming in China. hybridization between Japanese
flounder (Paralichthys olivaceus) () and summer flounder (Paralichthys dentatus) (4D by artificial
method was studied.

The research was conducted to analyze biochemical composition of muscle of crossbreed F; by Japanese
flounder (£) X summer flounder (4 ) and its parents. The analysis results showed that crossbreed F; had
lower water content, higher crude protein content than their parents; while the crude fatty content was simi-
lar to their parents. Crossbreed F; had higher total amino acids (TAAD ; essential amino acids content (EAA) »
unessential amino acids content (NEAAD ; taste relating amino acids content (TRAA) and essential amino
acids index (EAAD (TAA: 85.28. EAA: 30.30. NEAA: 33.92, TRAA: 23.24, EAAI: 90.30) than
Japanese flounder (TAA: 78.14, EAA: 25.86, NEAA: 30.70, TRAA: 21.96, EAAI: 77.75) and summer
flounder (TAA:73.85, EAA:26.52, NEAA:29.37, TRAA:20.23, EAAI: 79.34) , showing some heterosis.
Japanese flounder had higher total fatty acids (TFAD ; unsaturated fatty acids (UFA) (TFA:76.85, UFA:
55.22) than summer flounder (TFA:72.85, UFA:50.96’ and crossbreed F; (TFA:63.91,UFA:40.08).
There was no significant difference in total saturated fatty acid among the three species. The muscle of
crossbreed Fy has the characteristics of higher contents in protein, amino acid and essential amino while low-
er content of fatty acids. [Journal of Fishery Sciences of China,2007,14 (7 :41 —47]
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