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WESERZEARAMRENSTHAATXA L. EREF, ARNMHFXRYF,
B04. BOS. BIOK # &y HAE R H R EF; £ K % W TALWEPATDHA 5 & fif fj B 45% DA
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HEAF B IR FMHMCRS — iR, &F
W BLZL W B D (Argopecten irradians), “3&
SELL M FL RS UL (Chlamys farreri). “¥ K4 D17HF
IR DUAE T it ol X 2 DL 3% B 7 gt R K
REHETEE/EM, MM ATES H A
FEB G ERK S, AR
i PP L i E B

i DU A 52 LR Ak, S5 S LR i & 35,
JEEAE HATT H M. WEA S BIR
FuT, o SR B AN RN D R A R A s
WS B DL AT 5 JUL IR g BE AN AR RN G 7 PR LA -3 3R 91
F A, FEEALHE Ak M R (eicosapentaenoic
acid, EPA)FI — - — k7~ 4R (docosahexaenoic
acid, DHA)®". ARFrJE A, o-35 ViR = A A4
AR A S AR N A 32 B PR, o-3/0-6JF
U PR %) B A RE A8 ] 5 AILAAS B e TR PR R,
XoF e 0 5 9 N\ T 40 s s A DR AP Y, iR g
i Ao il s 7 B 7% Sk LT AR AR Y P IR R RR
R, TEAARI LR SR & G0 AT BT 40 5
S R AR O I 785 3 v KU R XU 205
Hb . @-3 05 7 B2 AE LR RF I Bt 5 50 8% 1 rh A % 4%
B ZECEBEAE L R4 0 LI ] Y BE VR R
o-35 117 R i& BE 5 T 9 22 L A £ v XU T BUHE bR
> EPAFIDHAR] DL 5 AL A K il 1) i 10 e
JZ ) RE HE T A N RGP, 20144F, DT BR
BRARMBEREEEWEFRREN S ENE
TR E PR SRS WA IR . 2R
P e HARRAS TS AR A B A 5 i S SR
RIEERIE, Ho-308 i BREPARIDHAE {4
B AL B ILAE K K E T R ITR . A
SIS AR A AR P B D] R AN E AR SEL B, D
WA T EE R R TIE R
Ho-3R8 BT & & R, B T ARFEK R
AR AEAR 508 5 IR 2 B 25 5 S LA G, B
FEAHR T DG B R e B 4R AR A

1 MRS
1.1 REWHWE

R DR R T20154E4 ), KRR
L N T RAR I A AR, BEPLIEHO~40% | 1
A B A BRI AR R AR, 2%
PRAGFE T, RN B A BT 3R AT 7354

M E R EILTEBHEKRIEMERE
Rl SE R R L4 AHE DL 358, fERKW R K
e L I T AT PR A 3R

1.2 H&EN=E

20164101, AR XIKIE K 15~16 °C,
N KA K ES5~6 cmitt, BEHLBEE120 % & (4
5 NB01~B12), A FR 5 30~504501d FE i K
DU, ¥ EIZ [0 3L 7 44 M6 1 7K 7= B 24 BF 5% B 16 7K
FI LA o 25 F R MR R OE B 40.01 mm)
WiE30k 5 . oo Macm, VA FRFEOE R
90.01 g)FR it b DUVREE 5 -5 U AR T 60 °CHE
T, LA KPR EE 5 0.000 1 )43l FR
NS PR T8, TR B R,

A (%) =P e LT FE /R AR T < 100%
1.3 BEBAER2H BN E

[F]— K F M 72 LR )il 2o 58 4 AL DX 20 °F
By B3R E R, DIIKA-ATTEEAS AL B
BB 2260 H R ik 8, A 38 2o (9 Uk T 38 355 A
PROFIES B 2 il i . 275 W S5 PO0E LU R IR 3R
Jid D ZAB AR 5 =A% K B i 1 4 B T 4 1 g
i R W IR ASORE (8 15 0, 4 B MR SR R DL BT 5 UL
{14 M 17 P 2

FREUFE h2~3 g, IA3%BBHTH B, LA
WU B Folehik PUAC AR BT o FF 755 J52 0.5 mol/L
fJKOH - HIEEF70 °C/k¥ 2 fk1 h, FBFsfiEfk
BN TR W R, R AL A, B R
R R RN 2 T BE i o [ i R LR e
FE 5 (SIGMAZ FJ A 50— ) 5 ECLAA AH 45
AW, W E AR ek . S
IS Mr & HARSHGC—20108 S A 3%
10, oA B e 2SI A 05 B A4S (43S AL FFAP ('h
Rl 2 B R AL 2 W BAE ST B, 30 mx0.25 mm,
0.3 um); K& HFID (R A ME B TR 3);
BAHEHARS; HHE N1 mL/min; 25 F A
100 : 1; AL IR }260 °C, {AiEkE)E 160 °C,
PL2 °C/minf 7 THE £ 230 °C, R 47 L P,

1.4 BUERDH

JIT A8 B R F - 34 (5 55 1 22 (mean+=SD)
7N, 15 FHExcel 2016F1SPSS 19.043 47 52 5 ¥ 4
J5 2243 ¥ Ei A Levene [G testAd: 56 £ 4 7 22 55 4 fil
IEZASME . 385 BRI R J7 22 53 1 (One-Way ANOVA)
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I 454 Tukey [C testZZ B AT HL A AN [R] 58 R HF 36 B
N7k, sm . WRNTE ., BHEERAE
TR 2H ) 22 7 & e, W E MK AP <0.05,

2 4k

21 REBEKMRK

Zead VR A, BEALIEERAY 124 85 35 5 0
FARBOI~BI2)WFE K . 2% . Fom. BE. M
LT E . P52 LS BOARES bR (A ) 55 4
KHERME TR, REBIOWTKRK, N
58.87 mm, 5% ZB04~B0O7EFARE, WHS
FREEFLEP<0.05); KAEBIIEK®E, N
4238 mm, 5ZF ZBOSFIBI2ZF A EE ., BN
FEASCEA S ME . K ABO3R 5T % fix
%, 1434 mm, 5K ZB01. B04, B05. B06.
B07. BO9ZERAE, 35 THRAK R (P<0.05).
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(P<0.05); ZKZBO8HIMeliis, TH H0.35g,
5ZXZBIINBI2ZRARE . TEH TS 8k
FB A (A )T, KR B4R 9(0.492 3), K
RBIOKZ(04917), —EXERARE, HE5XAR
B05. B06., B07. BO9ER AR E, HERES
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R 3 D145 58 3R DAL 7 LA A 0 1 204 i iy
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Fig. 1 The phenotypic characteristics and adductor muscle ratio of distinct P. yessoensis families

Different lowercase letters in the bar mean significant difference (P<0.05), the same below
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LI} C16:4n3 . C18:2n6, C18:3n3. C18:4n3 .,
C20:2n6., C20:4n6. C20:4n3. C20:5n3(EPA).
C22:3n6, C22:5n3, C22:6n3(DHA)Z 1154 £ A1
FIAR W R (PUFA), H.4F 5 WPUFA>SFA>MUFA
(K2), HHPUFA L I 57%~60%, SFAK26%~
30%, MUFAN11%~13%. 1£SFAHC16:0% 5 g
R B 1 16%~18%, CI18:00KZ, 2 6%~8%;
MUFA F %2 C20: 1% 5 (4%~6%); FEPUFAH
EPAR i, DHAKRZ , & Z M2y &g S
f145%~49%(F 1), K RZABI1INEPA+DHAR 5 ,
I8 5 R A 1 49.34%, 5% &ZB06. Bl12,
B07. B05. B10, BO3Z R AW, K AZBO4K
EPA+DHA A% (45.68%), BEXTHAK X Z
(P<0.05)(K13). %% ZPUFAT 0-3/0-611 FL1H N
10.94~12.69; %K ZBI1Hw-3/0-65% K (12.69), 5
% ZB01. B02. B03. B04, B05. B07. B10,
BI2ERAWZE, XEBIL, BI0. BO7THIBO4ME &
BT % Z&B06. B08. B09(P<0.05), HZ ZBOSH
o-3/o-65(10.94), B EM T HRK KR (P<0.05),
23 RAESKSEIHEREMRBIEXME

HREE B DSR2 2 19 P S8 L A %6 5 EPA+
DHA . o-3/0-6/4EA 3% 28 A 5 14 (P>0.05,
n=12)(&4), HZM #0500 y=-5.255x+
50.125(R’=0.024), y=4.468x+9.986(R’=0.072), #*
B3 D58 & 5 LI A K 5 8 10 IR EPA+DHA Y
E | 0-3/0-6HEHEL TR,

3 v

HAR BT R S F AR A 2T B

ESFA EMUFA [OPUFA
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Fig.2 Relative abundances of SFA, MUFA and PUFA

in adductor muscles of distinct P. yessoensis
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Fig. 3 Relative percentages of EPA and DHA in total
fatty acids and the ratio of ®-3/w-6 fatty acids in

adductor muscles of distinct P. yessoensis families

Bz R A AR B R Y, H AT ST
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FEUG A MR, X aT & &R 43 0 3 IR N (AT
B NIRER D, THEEDX®RE KT
17 i R OW5E 1 00) 5 3 38 A I 5 DL A 7 9%
B AT T AT, kB — S L SR K
Oy B F R e KRB M. F G
TEG 3R N 2% 5248 b FF R 7 UF 3 B DL A T o5 38
REHEH R AT, KRAARK RN
w2 S WA, T R — PR Az BT R Y
MK, I HRRARK SN B W WA G .
A S E XTI e RE REEK . T
[N R NN s A e S Y ) B8 2
RIAF R R AR AR R E SR EE, 755
A m SR A KPRE K R . Liangd5PY
FIHE AL B A @ T /e @ i e R R AR %
RER, Wit — 0wk E R AT R g 05 A K
HUORYE 5 7.85% . HI5e WL B DL AY 32 22 o] 2 FH
B, R DA E B PRk, HUE SR A
WA RAEN R REE W EZIRbR, Wik 7%
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Fig. 4 Correlation of adductor muscle ratio with
EPA+DHA and ®-3/®-6 in distinct P. yessoensis families

GO AT 5% MR 5 Bt DL 285 RO S 4 58 R 4] 52
L B 52 e I, e B0 e T A A e UL R 1Y) B
M) PR 28 o AR S50 DA 36 B DL A 5 L+ 5 5 08 D
PR 4l B BT E bR, FHLAER . M. FETE .
T VR B 4 A R MR O b 72 0 48 AR 25 S A A
HATHFRIEE . A5 THB04. BOSHIBIOS K &
K. M. . WE ., AR TEU KL
PR R AR AR [ I SR B KA #Y s K R BO6HI
BO7THY N T E R Z, (HAH AR R L HEA
SR, HARMARIE R 5K R B04, B05, B10%
RARE; RPUERDMEFTEZRET, B4, BOS.
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Comparative study of the adductor muscle ratio and fatty acid composition in
selective breeding families of Japanese scallop (Patinopecten yessoensis)

XIEXi', WANG Qingzhi ", XU Youshen’, TENG Weiming', CHEN Wei’,
LIU Weidong ', YU Zuo’an', ZHANG Ming', ZHOU Zunchun '
(1. Dalian Key Laboratory of Genetic Resources for Marine Shellfish,

Liaoning Ocean and Fisheries Science Research Institute, Dalian 116023, China;
2. College of Fisheries and Life Science, Dalian Ocean University, Dalian 116023, China)

Abstract: Family selection has emerged as the essential manner of selective breeding in aquaculture. The current
artificial selection for Japanese scallop (Patinopecten yessoensis) is primarily focused on the apparent characters,
e.g. growth, shell color and survival rate. However, the selective breeding in terms of nutritional value of adductor
muscle has been rarely reported. Based on the adductor muscle dry weight and fatty acid profile of P. yessoensis,
the families harboring higher growth rates were screened out initially and the vital nutritional indicators, i.e. the
relative abundances of EPA as well as DHA of total fatty acids, and the ratio of o-3/w-6 fatty acids, were further
assessed. Among a total of 12 selected families, the growth rates and adductor muscle ratio of B04, BO5 and B10
were prominently higher than other families. The relative abundances of EPA and DHA of total fatty acids were all
above 45% and the ratio of ®-3/w-6 fatty acids varied between 10.94 and 12.69 in any individual family. The
families, B03, B05, B06, B07, B10, B11 and B12, exhibited superior nutritional performance involving fatty acids
of adductor muscle. The highest-quality families of P. yessoensis, i.e. BO5 and B10, were successfully selected on
a basis of the comprehensive comparative analyses. These results revealed that it was feasible to perform artificial
selection in terms of the growth performance and the equally critical fatty acid composition of P. yessoensis. This

study provides valuable insights into selective breeding of scallops in aquaculture.
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