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B OB O TRV DR RGBT B DUPE IR 7 R 07 R 2 AR AL R R ) 52 7 il e

FROE A BN I (BT 0 0% 3% 6% F1 9% ) BL'E 4 FHAR I T 80k 7% 10% 14% F1 17% 155
AR BUR B 47% M E ) , 28 W3C 8 F7.F10 F14 F1 F17, 3 LL/INET A 288 3% ( Nitzschia closterium f.
minutissima) VE % BEAH ,IXI07E Z A 1 000 L @ /KA o AT, 4 Fl R B AL AR R 3 20 8 DL [ BB K &= 2Ry
(40.79 £1.70) g] ,BAEE 30 H X5 A 30 do 255 Bon ARDE BRI & R WA R B DLAE T FR (P >
0.05) , X FRZH BT b IR T2 A mBHL BEZH (P <0.05) , P45 £5 ( gonadosomatic index, GST) 25 1 ¥ i
I BRI 5E B THE TRER RS AL F14 4 GSLik Bl , SXT R4 2 FREE (P >0.05) , B & THIHR
B (P <0.05) o PEARHMEMER /-3 K 7 F10 A, B3 T F17 40(P <0.05) 3 i PkFR 425 b B4 7] 25 57
ANBE(P>0.05) o PERE A MEMEFR /-G G & 5 25 v THEMERR 43 (P <0.05) o PERR P AR ER 1) & & PUFA
>MUFA > SFA , fal 6t fF IS i & B 2 52 i P i 7R SFA \MUFA .n-3PUFA .DHA Fl EPA {94 5:(P <0.05) , 244d
BB B R 14% 38 17% B 5 8 e (B PERRZLZUI] R al W, 451 4 3 20 B 41 e RIS D5 200 i 70 16 4 A
BN SV UM B T Bt T A O Ak R A 40 B M T R ARV o DL, W] L IR R R

FH SR P B 3 ECR 149 B AT AR E 3 B0 e ] MR 5 o DUARE HEME IR R

KEEA: SR PR A T ; PUFA; DHA; EPA
FESHES: S963.1 XHEFRER: A

V5 55 U ((Argopecten irradians ) J& 3 6% 24X
( Lamellibranchia ) 5 #£ H ( Anisomyaria ) Ji D1 B}
(Pecten) ¥ 1 DU ( Argopecten) ', UBRK P #:
Ji DL, P BT AE 56, B SR B R, R, IR AR
s, B 1982 AE G AR E BT ok 3R R 0L
PRI FE SRz —, BETE AR b B 2 iL 7
AR BRI o B T 3 SR B 0 A
K, VT Jad DL )7 B T RRL A B PR ) 75 oK R
ARSI, 23 IE 40 AR RN ERER I B DL
NLHEHARC ZAH L, B4 v 17 H =M
MEFRE N, UEER R HET 0 —
FRAE3 A A s ), H B DLAE 2y T & e
HRHE . BT, S AT B DL A2 2 1] Y
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T 2 TV Bt DU S i SR AF 8 LAl 358, 55 — J7 1
J2 F DUARR IR A0 08 £ 1k 2 1 72U 45 T 5 )k 0
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B MG H A AU TR AR W EORL, OF B U R R
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(RURHE SR A 2E) BRI J DR DL, 45

5 W 5020 90 5 PR A TR0 P ¥ T B DL P i 8
ML 22 5 R 3 . BERBHE 25 43 5] LA i ik
B FLATZETEJE fLATSETEJE + DAARERE A SR
PRI A SORIETE + TR BRIE R R 0E S R
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SRR + Ik BR R B MRS £L Bt DL 2 Bt DL, 245
R R LA ZEE RS R R S
i £L B DU ( Chlamys  farreri ) F1 8} 3 B 1
( Patinopecten vyessoensis ) [ V£ f & B A0 i 12 485
K B AT oAb DR B2 {H BURLE 251 43
I3 LA 65 493 R P R S PR R VS DL, 25 R R B
BRI 1) v S B DL A= I B A T A Ry 4
RO LB R R 1 RR  4E R R R
Y5 — o e BIBC A, i R Rl R RN LA ity
TR TR M i DL, 45 3R 7R T e DL ) M i ]
LR E 2 20K, 55 1 0™ 91 [R] R RO R
5% RRZH AR ], ELIBE AL IS B D1 &)y o a2 285 2
Do g5 b IR e DL 2R SR A A A v N R AR
P73 BT S5 2 AT AT B, AELATS TH T 1 5 R TR X, A
XFFH s AR ERHRIHE R IR Z
NRZS K 7™ Bl 1) E L1 8 37 W) B F e 1>

U8, K= sl g A Kk & S AR B s i B L IE
AL T AR IR I 2 R R A Y
R, %P K 7= s v iR & E e B,
HURTADO % ff 5% % BLA i 9% 19 ARA 3L il
SR L) i 2 3 = 4 W5 ( Crassostrea corteziensis ) 11
PR #4658 J1. DELAPORTE 45" [ 85 T
10% F11 50% 1) EPA 5137 %% 1 4 15 ( Crassostrea
gigas ) A=A S I 40 L 2 RE ) B2 ), 45 R R
AN 50% 1) EPA ZLili 750 AT AR 7R 05 69 1 i
RE , BLAESEAR LA5 AT LAIE 3 HEgp . 221
R B RE R AN W) I 7 5 RE A% & 5 e v ) BR T
JIH ( Strongylocentrotus intermedius ) V£ IR 8 %, FiH
LR PERRAE B 2 T S A R b B,
i 25 RIS K R R TR R Al 7. 89% T LA
R E 0 G R AE ( Procambarus clarkii) 35 KR
PERRFE R ABIRR HOOP & SR, A I F DL
X RIS ) 78 37 i SRR AR A HE, R, A ST AR
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W AR R AR T AN [ 5 0 IR 9 7 B DL A
Ji R e LB SR L B, LUSYI O I A B DL At
P FHBC A AR BE RS AR , AT L H 92 3
e F i e AR

bR ik

1.1 ##

U0 FH P TS DL el 3% T AT T R R A A
SBOKTE ) AL, R BTER y (40.79 £1.70 )
g, 7K N (59.63 +1.16) mm, 5% 5 K (55.31 =
1.02) mm, 58 % ~(26.90 £0.50) mm, Pkik Il 7%
SERETCIT A 1, (i BT 0 3, AR 157 5 1 ¥ 125
T HEE FHREE, KR 10 C,

1.2 FHik
12,1 5Bt 5 ekl /e

AR5 DL /N A 22 B ¥ ( Nitzschia closterium
fo minutissima) 30 BRZH , S A AR A EORIAE
SRy SIS Y AR U, R S AR D AR
8, T8 A BE S 0 B £ 73 0k 0% 3% (6% F1 9%
R, T 4 B [ i 7 A R (5RO BOh
7.30% 10.34% 14.77% F1 17.75% ) 25 ( Ji
WO ECN AT% RLE E) TR, 2350 6 44 0 FT
F10 . F14 F1 F17, {58 J7 J 8 I i W3k 1
2, /NHTH ZEIE B IR DG & i (Bt 050 2
SRATIRAE " KRR 25% ~35% , IR Wi 4l k2
TAIESE" R 3,

FA IR A i 100 H RO, 4% Bie J7 be Al
PHEBA PR IBCA o [8] 14 SO, 2 B2 R8O 1 5 ) K
SRR R AT AR AR & Wi+ 35 5,
JEIA 30% B 7K B IR 23, F OBUIR JiE i) kL AL
( DES-TS1280, # Fa A AL 5 75 A FR 23 ) ) He il
JCEARN 3 mm fYGEEL, AR KT S, RS A
BEFEEHF 11, JHE - 20 CUKFORAT
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Tab.1 Composition and nutrient levels of experimental diets ( dry matter) %

2 5] Groups

i H Iterms

¥7 F10 F14 F17
J5UB} Ingredients
ff1 65 Fish meal 38.00 38.00 38.00 38.00
M1 Soybean meal 18.50 18.50 18.50 18.50
INFE K Wheat flour 27.00 24.00 21.00 18.00
AR Krill meal 5.00 5.00 5.00 5.00
W08 Squid paste 3.00 3.00 3.00 3.00
f3l Fish oil 0.00 3.00 6.00 9.00
il Soyabean oil 1.00 1.00 1.00 1.00
K OP#ERE Soybean lecithin 1.00 1.00 1.00 1.00
2k Z IR Rl Vitamin premixl) 2.00 2.00 2.00 2.00
B4 B R Mineral premix® 1.50 1.50 1.50 1.50
SALREHE Choline chloride 0.50 0.50 0.50 0.50
iR — 245 Calcium dihydrogen phosphate 0.50 0.50 0.50 0.50
MR 4N Sodium alginate 2.00 2.00 2.00 2.00
41t Total 100. 00 100. 00 100. 00 100. 00
E 32K Nutrient levels
FHi Dry matter 88.94 89.63 90.42 88.56
M HE Crude protein 46. 44 47.83 47.06 46.46
HNENG Crude fat 7.30 10.34 14.77 17.75

WD) BT g ERTUREE AR DS mg, 4E4E K K 10 mg, 4E4 % By, 10 mg, 4EE K B 20 mg, 1R 20 mg, 4EA4 % B, 25 mg, 4R
A 32 mg, 4E4E 2 B, 45 mg, Z A% 60 mg, HEMIZ 60 mg, MHEZ 200 mg, 4i4:E E 240 mg, LA 800 mg, 4EAEZE C 2 000 mg, fWfhAF4EZ
16.47 g; 2) 4 T30 W R IR RS 4 (CuSO, + SH,0) 10 mg, fifi[ NaySeO; (1% ) ] 25 mg, % (ZnS0, + H,0) 50 mg, %[ CoCl, + 6H,0
(1% ) 150 mg, %%(MnSO4 - H,0) 60 mg, 2 (FeSO, - H,0) 80 mg,4E[ Ca (105), 1180 mg, % (MgSO, + 7H,0) 1 200 mg, i f7 4} 18. 35

8o

Notes: 1) Contained the following vitamin premix per kg: Vitamin D 5 mg, Vitamin K 10 mg, Vitamin B, 10 mg, Vitamin B¢ 20 mg, Folic acid 20

mg, Vitamin B, 25 mg, Vitamin A 32 mg, Vitamin B2 45 mg, Pantothenic acid 60 mg, Biotin 60 mg, Niacin acid 200 mg, a-tocopherol 240 mg,

Inositol 800 mg, Ascorbic acid 2 000 mg, Microcrystalline cellulose 16.47 g; 2) Contained the following per kg of mineral premix: CuSO, - 5H,0
10 mg, Na,SeO;(1% ) 25 mg, ZnSO, - H,0 50 mg, CoCl, - 6H,0 (1% ) 50 mg, MnSO, - H,0 60 mg, FeSO, -+ H,0 80 mg, Ca (105),

180 mg, MgSO, - 7H,0 1 200 mg, zeolite 18.35 g.

1.2.2 [

FRFE A TE K 3% T T T 9 4 1A 4 oK
PR R T AR B sy 5
M, A3 ANEE, B EE 30 HE D %R
P/INKETH 2800 B i AT RS, H A 5 40 T cell/
mL, 73 4 YRPEME G I0 4 RF R 15 ~ 20 g /i)
B IR DL HU S 20 7 cell/mL, 43 4 YA, $E0R
AR 247 06 :00 ,12:00,18:00 ,24:00, {56 fr K
R 1 ST 5 7K B B B8 AR /KR, B> KA A A
A ,24 h ORI T A i SR ) A K IR 1
C, 4R 2 17 CrHeEiE TR, A HAENE 1 K.
IR ZH P DR AT 1 KPR TR FLE T BOA
AR, BRI MR AR T 300 H g . 5 1
[ KAREREE h 28 ~32,pH H 7.8 ~ 8.2, %A 7
mg/L LA b, A WAL 0. 10 mg/L, 1
TR ER B sV AN AL 0. 07 mg/Lo 125 i JH 4y
30 d,

1.2.3 FERRE
SEYREE R 24 h 45 R H5EUS A U AE

AR B DL, B B, I e 1K L 58 0 e s O 0 SRR
AL, AT B DL 3 B 8 RS 22 43 30l A
B IHE R BEHLPEIE 7 H R DL, i #), K 2 1
Jo e AERAA BT i B MR 23 DT, 3 B DR AT 5
SRR AR ity — 08 20 2 A A e R i) ) B A
b WAL RE T - 80 CIAT
1.2.4  FESHT

K P AOAC™ (g 7 33 43 A ) 52 i el A 13 D1
PERR A S5 B0« 7K o3& B A 7 SR T 2R E ik
105 CHL 2 8 MR D R A &R IRl s, il 4
Fh LTk

ALY R, R AR BLBACRT H. E e fa,
BARIRAE 8 5, B DR A7 T I S0 TG T vk 7 2 21
FFARIIE 2538 K/, 851681 B 3h KL
(Leica HistoCore PEARL , fk R Bk R & A R
AT HATHLUBK , R K 58 1, HIR B 7§22
AR AW, AN NS, TEA
AU IR G K AL IR G AR A R ATV A AL B, 4%
EPBEIE 5 B R i 2H 26030 S H0E T e 5 R
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AL EBATIESO R VI IR S pm R
B Olar AT He E Qe o (8 F R PR R
BHR ER AE 04 BE (Leica DM 4 B) N EfT4H 41
& BET B HA IR ARic

x2 HBARERBRNEARRSE (TYR)
Tab.2 Fatty acids composition and content

of experimental diets ( dry matter) g/kg

NE Wi 24 5] Groups

Fatty acids F7 F10 F14 F17
Cl4:0 0.10 0.14 0.21 0.27
C16:0 2.91 4.00 6.42 7.26
C20:0 0.05 0.07 0.11 0.13
> SFA 3.07 4.21 6.75 17.65
Cl16:1 0.84 1.30 2.14 2.96
C18:1 2.54 3.90 8.69 10.03
C20:1 0.32 0.69 1.35 1.82
> MUFA 3.70 5.89 12.17 14.81
C18:2n-6 LA 4.37 6.08 10.07 12.80
C20:4n-6 ARA 0.06 0.08 0.12 0.16
> n-6PUFA 4.43 6.16 10.19 12.96
C18:3n-3 ALA 0.47 0.63 1.11 1.54
C20:5n-3 EPA 0.15 2.27 3.52 4.51
C22:6n-3 DHA 5.17 6.52 9.82 11.57
> n-3PUFA 5.79 9.42 14.44 17.62
> n-3HUFA 5.32 8.78 13.33 16.08
> n-3PUFA/ ¥ n-6PUFA 1.31 1.53 1.42 1.36

TE:SFA. {EFIAR 05 R s MUFA. SO 46 FAR 5 AR LA, SE i R 5
ARA. JEAE IR ER s PURA. ZAMEAIARIER ; ALA. WRRER; EPA.
ToABRIORER s DHA. T TN R HUFA.L 5 A4 AR i
i3

Notes: SFA. Saturated fatty acids; MUFA. Monounsaturated fatty
acids; LA. Linoleic acid; ARA. {64 PUJERER ; PUFA. Z A1 FIRG T
B ; ALA. RRER ; EPA. 1Bk UM R ; DHA. — 1 NI ER ;
HUFA. s AR VIR o

®3 NRAERENEERER
Tab.3 Fatty acids composition of

Nitzschia closterium f. minutissima Y%
HE iR Fatty acids 434 Percentage
Cl14:0 5.0
C16:0 11.1
Cl6:1 29.4
C16:2 4.9
C16:3 7.5
C18:1 2.3
C18:2n-6LA 2.5
C20:5n-3 EPA 37.3

7 :LA. Linoleic acid, JV.iHfif% ; EPA. Eicosapentae-noic Acid, — 1k
IR

T R F 0 1 5 R ZE SR 1 BT s R i
VR TIRIG  FRIZ) 100 mg JERAAL AT 55 3
B, A 3 mL S A AL T BEV W (1 mol/

http: //www. shhydxxb. com

L),72 “C/KiA 20 min, B H E =, IIA 3 mL &
LA B (2 mol/L) , /K 20 min, 13 K1 £ %
AT mLGE S ke (i al) J5mAGE 5K, 5%
BRI IRCE 8 h T AR T G 7840
ACEIE O fe . WE R IE C e Bl i R
BEA T 1.5 mL B.04,5 000 r/min B0 2
min, i1t 0. 45 pm G HLRERE, HIECEER 2 1
mL, 3 A S AH R B AL R, RO @k Y
(SHIMADZU GC-2010) , 8,35 41 by 7 9% 6 4t 5 A
(SH-Rix-1) , SR KM L B R D %, AL 5B DA 25
°C/min F} % 200 C, L) 3 °C/min F}F 230 C,
1.2.5 B srmas it

SRR AR - Y8 + AR iR (Mean + SE) 3
7 TR BHE SPSS 23. 0 By T4 i A,
TEFARIZR J7 2253 BT (one-way ANOVA) [ B4l |-,
K H Duncan [K 2 5 L BOK 560 41 (B 22 5 0 35k,
P<0.05 FRZEmi .

2 4k

2.1 ZETE

Ml 1 RTAT, BR BT 4181, bRl v i 4 R
B VLSBT BT 413015 10 2 T A
B (P <0.05) , % BRATAE T % I & 1% 1) ) Ak
A (P<0.05),

40, °
35
30 b b
25
15
10

5

F7 F10 Fl4

TRk BB B K P
Dietary lipid level/%

FEToER
Mortality/%
Do
S

n

F17 pugiict:]

PREARNG FRERR 257 B3 (P <0.05) R iEAH R /NS
FRFRERARE(P>0.05),

Different lowercase letters mean significant difference ( P <
0.05), and with same letter mean no significant difference (P >
0.05).

1 AR BE AR 7K 35 L T F 5400
Fig.1 Effects of dietary lipid levels
on the mortality rate of scallop

2.2 MERREE

HT P 2 n] oA ke I A 5 R A B L
PERRFE R, F14 ALPE I8 BoRms , 190 IR 22 S A
BFE(P>0.05) ,F7 AIPEIRFGECE Z AR T xR
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(P <0.05) , 145 i J00 by DU iR 00 2 I 0

(P <0.05)
& 26 .
$ 241 be be be

22| L

20t
18}
16
144 @
121
10

AR

Gonadosomatic inde

¥igE  F7 F10 Fl14

F17 R4

TEIRL R iy K~
Dietary lipid level/%

FREA /NG FREFROR 22 53 B35 (P <0.05) , bRt IR /NS
FHRFRERARE(P>0.05),

Different lowercase letters mean significant difference ( P <
0.05), and with same letter mean no significant difference (P >
0.05).

2 R RERA K T3 B R B R ST
Fig.2 Effects of dietary lipid on the
gonadosomatic index of scallop

2.3 MBREKE

PP 3 ATk e M7 5 Sk R w1 A
WEPEERR > &K R F10 S KR R m T F17 4
(P <0.05)  FalAEHR I 5 AR 2 2 i
PERR A K i, Forh F7 20 &K i ey, F10 4%
KA o RE AL P R R T 0
Ry E KR 2 R T AT IRZL (P <0.05) o

=

R a a u it Female
g 91 ab a ab a . a off Male
3

gﬂg 86 c b

Re 81

I
'25' 76

F7 F10 F14 F17

RHIR BT K
Dietary lipid level/%

PugiCE:|

HFPEIRALGBREA R NE FRFRR 2 7 B3 (P <0.05),
BRYEAIA) NG 5B 3275 22 R 3 (P >0.05) ,

Different lowercase letters within the same gonad mean significant
difference (P <0.05), and with same letter mean no significant
difference ( P >0.05).

B3 AR BE Rk xR IRk £ & BRI IE
Fig.3 Effects of dietary lipid on the gonad
moisture content of scallop

2.4 MRERETHEERSE

H L 4 AT ARl 7 5 e R 5 e P i
HLIE WG & &, WEMEFR 2 F17 UM & i,
T 38 43 %k AR g 0 % o B v o HE PR 0 1Y)

PR W 5 54 2% i T HERE RS 20 (P <0.05) ¢

= 30 = Female o Male
= A A A L A
£25
szl M, B B B N
m o
[ 15
10
— 5
F7 F10 F14 F17 it R

R IR BT K
Dietary lipid level/%

AR B s AmDE T B TR AR 7] K 5 ek e M AR ] 22 5 . 3%

(P<0.05),

Different capital letter within the same lipid diet mean significant

difference (P <0.05).

4 fRRFRRERAK T3 A R RRAERE B & R R0
Fig.4 Effects of dietary lipid on the gonad

lipid content of scallop

2.5 ERRASRAER A RY
2.5.1  MEMERRS) IR DT R 4 A

12 4 R, SR A 1 11 A 32 e
IR )& i, A 3 Rl AR 15 2 ( Saturated fatty
SFA ). 3 B A M AR BT R
( Monounsaturated fatty acids, MUFA) , DI A&z 5 Ff
Z AN 1 K1 I8 B BR ( Polyunsaturated fatty acids,
PUFA) 4 & 2 F & A L A1 D7 B2 ( High
unsaturated fatty acids, HUFA) , ¥ I Wi 8 1Y) & =
HEFK YKy PUFA > MUFA > SFA, 1 i SFA |
MUFA .n-3 PUFA Fil n-3 HUFA /)& & B & R}
HrIR DT & B R 2SS B R T Ry B T
F14 43k3 55, SFA I n3HUFA S R®EZEET
F7 240 (P <0.05) (H5X AT EEZE R (P >
0.05) ,MUFA #1 n-3PUFA &&= &5 T F7 40H
XTHRZH (P <0.05), n-6 PUFA & &t il & 1A B
JR DT 5 B 0 38 0 B RS, F17 A BT
F7 F10 FIX}HEZH (P <0.05) . EPA ()& S fEE
Tk R 7 s R S e BT TR R
P fE P14 LIRS e, B8 m T F7 41(P <
0.05) ,HEEMF XL (P <0.05), WL .
TR AT DHA f 55 5 B )R b i 105 25 A 14
G, ¥17 8% 5T FT AR AL (P <
0.05), Y n-3/3 n-6 F1 EPA/ARA Y563 1A 6l
JOE 7 55 P14 I T R AR, 2 AR T X IR (P <
0.05) . DHA/ EPA () L {H b6 % 1)k} fig 15 5 &=
AR TN T HG I, GRDRk Ak LA P v TR R (P <
0.05),

acids,

http: //www. shhydxxb. com
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Tab.4 Fatty acid composition and content of female gonad part (dry matter) ¢/kg
HH] Groups
JRWITR Fatty acids - F10 Fla F17 Xof B2

Control group
Cl4:0 0.11 £0.01° 0.13 £0.00" 0.14 +0.01" 0.14 £0.00" 0.14 £0.01"
C16:0 4.87 £0.38" 5.55£0.27% 6.17 £0.34" 5.73 £0.24% 6.45 £0.04"
€20:0 0.04 +0.01° 0.06 +0.01° 0.08 +0.01* 0.06 +0.01° 0.35+0.11°
Y SFA 5.02 +0.38" 5.74 £0.29% 6.39 +0.35" 5.92 £0.24% 6.93 £0.13¢
Cl6:1 2.90 +0.19° 3.29 £0.15% 3.71 £0.19> 3.31 £0.10% 5.87 £0.29¢
C18:1 2.86 +0.18" 4.94 +0.36" 6.00 +0.18¢ 6.24 £0.35¢ 1.41+£0.07¢
C20: 1 2.11 £0.15* 2.58 £0.16% 2.94 £0.13" 2.98 £0.17" 2.5 +0.34%
Y MUFA 7.87 +0.51° 10.81 £0. 63" 12.65 +0.50" 12.53 +1.03" 9.78 £1.18¢
C18:2n-6(LA) 3.29 £0.18* 5.39 £0.37" 6.82 +£0.34¢ 7.12 £0.39¢ 1.11 £0.09¢
(20:4n-6( ARA) 0.23 0. 00" 0.33 £0.02" 0.37 £0.02" 0.34 £0.02" 0.35 £0.02"
Y n-6PUFA 3.52+0.18° 5.72 £0.38" 7.19 £0.34¢ 7.46 £0.41° 1.46 £0.11¢
C18:3n-3(ALA) 0.58 0. 00" 0.72 £0.03" 0.99 £0.01°¢ 0.75 £0.02" 0.78 £0.00¢
C20:5n-3(EPA) 4.32 £0.39° 5.29 £0.29% 5.75 £0.35" 5.42 £0.33% 8.10 £0.39¢
(22:6n-3(DHA) 9.38 +0.21° 12.89 +0.00" 14.14 £1.16" 14.29 +0.75" 8.84 +0.45°
3 n-3PUFA 14.27 £0.54* 18.90 +0.30"™ 20.88 +1.51" 20.46 +1.09" 17.72 +0.83°¢
¥ n-3HUFA 13.70 £0.55* 18.18 +0.29" 19.89 +1.51" 19.71 +1.08" 16.94 +0.83"
Y n-3PUFA/ ¥ n-6PUFA 4.07 £0.06* 3.32+£0.18% 2.90 £0.10" 2.74 +0.02" 12.21 £0.51°¢
EPA/ARA 19.06 +1.57* 15.94 +0.18* 15.59 +0.93" 15.78 +0. 64" 23.27 +0.73¢
DHA/EPA 2.21 £0.18" 2.45 £0.14% 2.45 +0.06" 2.64 +0.02" 1.09 £0.02°

2.5.2  HEMERBSTBENT R AL A SV ] S PR R o

% 5 nl 1, HEPEPE R b SFA | MUFA | n-6
PUFA .n-3PUFA Fl n-3HUFA &5 5 5625 1k g
05 £ B R I 2 BLAEHG I S BRI B, 7E F14
A% e R, SFA MUFA il n-6PUFA & i i 3%
BT F7 R4 (P <0.05),n-3PUFA Fl n-
3HUFA &5 385 X RAL(P <0.05) . JlER .
PR JEPA Fl DHA 7 & bifi 45 1) R i i &% &
(R 0 S S HG IS REAR i e 34, 78 F14 23K 3
i, TR AN I R 5 i 2 35 & T F7 41 R g
ZH (P <0.05),EPA & & K T X B (P <
0.05) , FF AR FIZH DHA {4 & & 5% 5 Tt
HE41(P <0.05), Y n-3PUFA/ Y n-6PUFA .EPA/
ARA F1 DHA/EPA 4 i6 25 1) % v g B 75 & () 3
Iz EREAR, T X R (P <0.05) .

2.6 MRRALYIR

A5 A FRAPE R b ME R e T UE I, e
AR IR [A] Y S R R AT 2K, O BE 20 i FE 0l
TR IR PR A% X BT (B -1,3,5,
7,9) o PR FR A, 86 PORS Ji 40 A B 0 4
B, UEIELRE EORS D 4 AR HE S R A BB N AR A
AU R Z EHES ] (-2 ,4,6,8,10) , &
Ri-11,12 i) i B B9 5 S A8 500 R, DB v s
W2 23 JE , A TR A6 1% A 58 200 0 o 008 s B I 3
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3.1 EEBEIWMAIRSEHEERASH
VT DU 8 B MRV v DL S X B i A
TCREFRRE Ty, KR R AR A 38 A A7 FLIBURE | 5 25
FVE i AR P 55 AR AT BE AR Sk L AR 1 1 R S
Al B T DO R L DL A o )
B RL, O S R AR TR, S K sh Ak
G 5 R P 0 B4 B AR 2224 bk = sl v
KA BSMAARENMEM. #XEgD B
iE %)  HURTADO %' §I DELAPORTE %"
S IAN T LA FRDRE KT 32 B R I L ARA I
EPA ZLifil 500 45 PRV V5 i D1 R L DL LR 2R A D
I, X5 L UE W N T R S R
WORL /NG I el R B PR DU R AT AT . A
FEWG A R B8 05 1 AL F TR ML R SR 4T
FEad 120 H W, 38 W AT 7ERUZ 325 H i 48 W B
BT HREE (S H Ao R A /N T 45 wm 38 BV
i DUUE £ . S5 o, a2 ek v g 5 it i 3
I, b DU R T B R it b 2 AR A, Horp F14
Y o MUFA .n-6PUFA 1 n-3PUFA [ 3 & 2
0 O R, U B ARDRL IR A T DA
M) Fg DL PR B D ER AR R, kR T e
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RS MBRPEETSEHRSE(THR)

Tab.5 Fatty acid content of male part in gonad (dry matter) e/kg
N ) HH] Groups
IETL Fatty acids F7 F10 F14 F17 X &4 Control group
C14:0 0.03 £0.00 0.03 £0.00 0.04 £0.00 0.03 £0.00 0.03 £0.00
C16:0 1.24 +0.01° 1.69 +0. 12" 1.83 +0.25" 1.62 0. 12% 1.51 +0.04
€20:0 0.21 £0.02° 0.27 £0.01" 0.30 £0.03¢ 0.24 +0.01° 0.06 +0.01¢
Y SFA 1.48 £0.01° 2.00 +0.11" 2.16 +0.28" 1.89 0. 132 1.61 £0.05*
Cl6:1 0.39 £0.01° 0.43 £0.03° 0.57 £0.04" 0.40 £0.02° 0.73 £0.01°
C18:1 0.61 +0.02° 1.15 £0.05" 1.63 £0.09¢ 1.51 +0.03¢ 0.34 +0.031
€20: 1 0.74 £0.02° 1.26 +0.10" 1.08 +0.08" 1.29 £0. 10" 0.68 £0.09"
3 MUFA 1.74 £0.03* 2.84 £0.14" 3.28 £0.11° 3.20 +0.12° 1.75 +0.12°
C18:2n-6(LA) 0.96 £0.10° 1.53 £0. 12" 2.09 0. 11¢ 2.03 £0.03¢ 0.30 +0.031
(20:4n-6( ARA) 0.12 +0.00* 0.17 +0.02" 0.20 +0.02" 0.18 +0.01" 0.16 £0.01%
3 n-6PUFA 1.08 £0.10* 1.70 +0.13b 2.29 £0.12¢ 2.21 £0.04° 0.46 +0.04¢
C18:3n-3(ALA) 0.14 +£0.01* 0.14 £0.00° 0.20 £0.02" 0.16 £0.00* 0.17 £0.01"
€20:5n-3(EPA) 1.62 +0.03" 2.10 £0.20% 2.21 £0.32% 2.05+0.19% 2.50 +0.06"
(22:6n-3(DHA) 5.84+1.14% 7.12 £0.80* 7.35+£0.72° 6.76 £0.79° 3.61 £0.22"
Y n-3PUFA 7.60 £1.14% 9.36 +0. 98" 9.76 +1.04* 8.97 +0.96" 6.28 +0.16"
Y n-3HUFA 7.46 £1.14% 9.22 +0.98" 9.56 +1.04° 8.81 +0.96" 6.11 £0.17°
Y n3PUFA/ 3 n-6PUFA 6.98 £0.51° 5.49 £0.28% 4.28 +0.41° 4.06 +0.41° 14.05 £1.17¢
EPA/ARA 13.90 £0.01° 12.13 =0.50% 11.19 £0.55" 11.51 £0.37" 16.04 £1.16°
DHA/EPA 3.61 £0.71° 3.39 +0.18° 3.38 +0.17° 3.30 +0.21° 1.45+0.13"

1~ 124K F7 GREL F7 K53 (F10 RS F10 K555 F14 BREL F14 K55 F17 BREL F17 K558 6F BROW AL 3 BORS S 0036 B9 S5 R4 4
K8, RN FC.UBMAIIRIEE .

1-12 are F7 ovary, F7 testis, F10 ovary, F10 testis, F14 ovary, F14 testis, F17 ovary, F17 testis, control ovary, control testis, initial ovary
and initial testis; —. germ cells; FC. follicle and follicular cavity.

BERR HERERY R MR

Plate Histological observation of gonad
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T b FRAH (8] 9 TG Wb 5 1k 25 S5, U WA ARk o g Uy
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DUR 28t J22 )220 8 ok 1), FLAE 138 T Iy 22 i Ao
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DEH DL 4, AEATSAS Rl 3k 51> 3 A DL o 7 Jek
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DIBET: . IR e Ak 320 1) S8 T 32 1 B 3
el TR B, 33X i) RE S T A Ok S B0 R AL B2
SR BRALAH L, 7K AT B g Y 2 R I i TR
KB 22, 3 —J7 T A e AR SR R )
KR I RHBURL L 22 , A AR 2 A7 — SE R
L TR W B o DL, X DL R R

SO B DURAS 22 , N B0 DL S 3E T

3.3 AEEHESERAMTEGETHENERLZERN
A

VEEVES Bt DL Ay A [ 4%, P U2 T A2 9 R A
ik AME BT E TRV i R & B LA i, P
PR A — 2 BRI, AN R X 70 MEHE T 7
FRPERR A B A, PRIBEAR 25, 7] UL IR A0 2 3,
LR S50 23 S T AL A 21 e s 40
B DRk B U 3G, MR R e RS s
FEAI%,7E F14 4R 3 fe i, W& = TR, 5
XPIRAHTC W E 2 5 . PRI D) o Wige, &
F 30 KAIE S 25 Ak FHEZH M AR v e T 43 7 0
TUEL, IR AR IR R ] 1 A PR AR AT %, B
BEZRE TR 1B UE I TR 0 U P A D
NN AS W 408 B, 0B 6L RE RS I 200 e HE 2] 25
AR UG 0 ) Al ] W TV st DL AT AR 3 B
DUVE R R HOE BN B R, g m
( Pelteobagrus fulvidraco ) . ¥ 48 #3"*") ( Acipenser
sinensis ) | L PG fifi 6% ( Rhambia quelen ) % [HF5Y
s &R B Al v 3 B I D i Al S
YA T o MR WA= 7K ™ 3 ) R fE
R, T LB 55 1 i 105 PR G HG o 5 R W R 7 3
PIEHR AR S MR R A S AR M R AR
REHEBEEN . BN AR K BRI AT
S B DU s 3 To WY A2 Ak, (H B DL 1 i 4 R0k
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Effects of dietary lipid on the gonad development, fatty acid composition,
and histological structure of Argopecten irradias

LIU Quandi, NING Yanchang, WEN Bin, ZHANG Feng, WU Xiangying, ZUO Rantao
(Key Laboratory of Mariculture and Stock Enhancement in North China’ s Sea, Ministry of Agricultureand and Rural Affairs ,
Dalian Ocean University, Dalian 116023, Liaoning , China)

Abstract: A 30-day feeding experiment was conducted to investigate the effects of dietary lipid ( mass fraction
is7% , 10% , 14% , and 17% ) on the gonadal development, fatty acid composition, and tissue structure of
Argopecten trradias. Four isonitrogen ( mass fraction is 47% crude protein) feeds were formulated with the
supplementation of graded levels of fish oil ( mass fraction is 0% , 3% , 6% , and 9% ). The scallops fed
Nitzschia closterium f. minutissima served as control group. The scallops [ initial body mass: (40.79 £1.70
) | were stocked in glass reinforced plastic tank (1 000 L), and each diet was randomly allocated to three
groups of scallops. (Result) Mortality rate was not significantly affected by dietary lipid, but mortality rate of
control group was significantly lower than feed treatment (P < 0.05). The gonadosomatic index ( GSI)
showed an increased tendency first and then decreased with the increase of dietary lipid. The highest GSI was
observed in scallops fed F14 diet, with no significant difference from control group (P > 0.05) , significantly
higher than the initial period (P <0.05). The highest moisture content of female gonad was observed in
scallops fed F10 diet, significantly higher than that fed F17 diet (P < 0.05). The lipid content of female
gonad was significantly higher than male gonad (P <0.05). The SFA, MUFA, n-3PUFA, DHA, and EPA
contents were significantly affected by dietary lipid (P < 0.05) , and the highest content was observed in F14
or F17. The gonadal tissue sections showed that the follicular cavity was filled with oocytes and seminocytes.
It was feasible to partially replace unicellular algae with formulated feed and the gonad could be developed to
the requirement of seedling. These results above suggest that the optimal dietary lipid level for Argopecten
irradias is about 14% .

Key words: Argopecten irradias; gonad development; PUFA; DHA; EPA

http: //www. shhydxxb. com



