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FERIRRIMARKERNEER EXNFEBELS
(Cynoglossus semilaevis) 3 fa 5 14 &k
FERRENZMm

MET ' RHE
(1. PEDK RIS B s g K =i B 585

EHE" A o g

2660715 2. DG HRSFK™S5EMm%BE L 201306)
WEE R PSR 0, 200, 1200 mg/kg B4 4+ % E (DL-o-4 # B L8 g %K) B % & Ec.
El A1 Eh = A 307 B, 4598 3 % 08 & 48 3k 2 (M 1.58+0.19 kg/ B . #E1E 0.20+0.05 kg/ ) 70 d,
B EARN P A M FE RPN ELLENLETGEALCARGENE R, FRET, AT RN
1200 mg/kg 944 F E(Eh A AR AT URH#AFERHRNRLE, BEFEmNE. FIE, THE,
MUEURMBFEKE, MAEYHAFaRE, FTENRER, RdFaKkE., EFEAETHY
Bl T B4, MR AR 200 mgkg W4 A F EEI AR F2URGRLF BT EKEHR
—EMESER, HEAEFIE, FHE, XBFE. BAUEEHEZYM(P>0.05), BEART 44
% E th3 n, fuiF o+ SOD & 7E M B # 715 (P<0.05), MDA 4 & | & # T % (P<0.05), 4, Elfr
Eh 304190 o T4 L (4 4 & C & &, DA YT F B A B2 F* PUFA .n-3PUFA .n-3HUFA 77 n-6PUFA
W4EHEHT Ec 4, Elfn Eh KB4 2 B 09 3% H B F M £ R(P>0.05), FR%kW, EFEEHE
EERTRMEEELEFESCFARMIUERNEAT, Hw=HE, RENFFENRE, EXR

%o % Eh 41(1200 mg/kg) 3 # 09 % 58 M 8 Z 8 T Ec 41(0 mg/kg)fn El 41(200 mg/kg).

KA

hESES S917 EFRINED A

ot BIEMERE S R 1 B0 E IR R O DA
A, FEBHH A F S AR AT R LA s K ]
FRE FRDR AL, A7 Bl T4 v 2 100 0 B0 1 Al A o i
(Izquierdo et al, 2001; ¥ 7%, 2002), & ELEEME
TR R MBS A RN S, BB L1 15X R ARy
BUEFTOROEFWR, B, FE N KCE IR
JH B Ak 3 R DK e 2 £ ol R T BN T ) R
Tk, X SE PR S RESE 4T L SR B FR TR, iR
25 BTG YL AR AR 2 AR ), R R E R K
SRAWIBT AL, X B A v 2 [ S R A
FHUASH A B SRR, SkAE S

FUEES; F&; HAEFXE; LM TTRE
XEHS  2095-9869(2015)02-0125-08

P B B A TR A S (BT SE, 2007; Emata et al,
2000), sEMALAE R INGEAE R E ATk R 0 B
PERE, e R ERR AT, $Em IR ML,
2R U R4 5 & (Fernandez-Palacios et al, 1998;
Fernandez-Palacios et al, 1997; B 4%, 2003; #f5%
R4 2006; 5K E#ESE, 2007; Lee et al, 2004).

138 75 5 (Cynoglossus  semilaevis) 3= %43 4 T i)
W, WG, HRRERSE . S MER R, ERE
L[ 44 DI K A 2 R T TR R A G (2 R R A,
1995; H B ICE, 2014) 2118 7 SR AR 22 R 580K
FEMEAARIE /N e, AESERE 125, JF B AR
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Bomt/b T, SECT R 00 R A TR D
(FP SRR, 1988), i bFarSe4E A5 BE B, H AT
Y807 0 2 i o i EORUR TN T3R8, B AN
B TLT- WA o ARk, BEE MR A, TR
T e N T E BOR WOk B, (HE TR )
BratkReE 2, EANTH N TR 30% L4
(KIPRAESE, 2007; MI~#JE4E, 2006b; RANAESE, 2011),
JEH B, e L R R R
) HATH IE, A S8 5% 8 55 5 T AF 5T AR
Jig 5 7 7% 5 2R A — 2 MR R (B R BILEE, 2012),

AGRIG LA 3 - v o A oA X 4, F9E TR
TR IR FRIKOE e R B X 18 5% fa 2
B R LA B SR AR BT B s, SRy v T N TR
A0 RDRH TE ] R A R AR

1 #REFE
1.1 LA &HEKREIERM

A FEAE L ARV BT 30 K = BRA R T, 3R
55 rh SR AH B A Y HZ A Rl R AL, IR Y 3 8
T 2E O R IR A Rl o 7E 35 U B 7 B 2 T
60-90 d M 3 ff R AL 33 R PEBR A B i % M
P25 £1(1.58+0.19) kg Fl 33 R MEMESE£1(0.20+0.05) kg,
BEHLATECE] 3 /KPR H (3.0 mx2.5 mx1.2 m), &4
KPR P HEfa S 11

SF AT LR TR R R DA AR . B O 32
BERG IR LAy . 2k 3, JERIRDRIES 5 B8 IR 4 A
R 1, A58 3 MK . Ec 41X R4l). El
H(4EE % BTG, Eh A4 X E siing),
Ec #H B 2% F LRt )R], E1 20 A1 Eh 2038 i 76 KL At 1)
BERRIMAR K E4E AR Z E R R E
HARE AR R N 200 mg/kg 4E4E % E, Eh 2056 45 R
I 1200 mg/kg AEAFR Eo WEHR4EAER E L
DL-o-4: 5 By & 2 i 918 L Je 1R A9 21 4k A4 R TR R
o, SR BURR— BRI Bk, DL-o-E
BECRIEWE T R SR K RARAR, HA
BB AT R 50% o FRVRHLE il 25 117 AR OB 3 60 H
BT TR 78 TR A 2450 J5 i B B AR S 6 mm (1) A5k
Tk, 60°C LT 5 il A7 7E VK AR AR PERY R 28 T
12 AFEERERKE
121 F8Wir%EnR KEWm, SR KN
80 cm, FWPUEME/KF/KIEE, HIKE NEEH KK
1 2-5 i 5 JEE KR RIAE 19-25°C, $hEH 30-33,
pH K 7.6-8.2; R AELL A, i SA R FF7E 6 mg/L

1 AEENEFERREEFAM
Tab.1 Diet formulation and proximate composition (%)
RO, Ec El Eh
Ingredients (YTHEZH) (200 mg/kg) (1200 mg/kg)

64} Fishmeal 70.0 70.0 70.0
fi% 1 Casein 6.0 6.0 6.0
FE 10.0 10.0 10.0
Wheat gluten meal
M Phospholipid 2.0 2.0 2.0
21 Fish oil 7.0 7.0 7.0
K Gl Soybean oil 1.0 1.0 1.0
T Choline 1.0 1.0 1.0
s
WL — 5 1.5 1.5 1.5
Ca(H,POy),
4k 2 C Vitamin C 0.5 0.5 0.5
1 o4 NS AN

AR IR 0.5 0.5 0.5
Vitamin mix
2 e NS AN

] 0.5 0.5 0.5
Mineral mix
"
’Ei% E - 200.0 1200.0
Vitamin E(mg/kg)
BT (%DM)
Proximate composition
it Crude protein 57.47 59.80 59.91
A& Crude lipid 11.75 11.98 11.82
K4y Ash 18.21 16.14 15.60
fig i Energy(MJ/kg) 19.54 20.02 20.04
S 4
JMAE R E 84.12 27825  1285.53

Vitamin E (mg/kg)

0 AR IRA Y (ng/ke or gkg WED: BIKE,
25mg; I EK, 45 mg; EHRMMMEL, 20 mg; 484K B,
0.1 mg; 4/E% Ky, 10 mg; ALEE, 800 mg; {Zf2, 60 mg;
MR, 200 mg; MR, 20mg; AEWE, 1.20mg; 4AEE A,
32mg; HAED, S5mg; AEEE, 120mg; KK 18.67 ¢

2T MR IR A (mg/kg or g/kg TR RALSE, 2 mg;
WAkHR, 0.8 mg; SHALEL, S0mg; BRERHA, 10 mg; BREREK,
80 mg; WMREF, 50 mg; BiMREE, 1200 mg; BERR —AES,
3000 mg; #AL4, 100 mg; BAH, 1551 ¢

Note: 'Vitamin premix (mg/kg or g/kg diet): thiamine
25 mg, riboflavin 45 mg, pyridoxine 20 mg, vitamin B, 0.1
mg, menadione 10 mg, inositol 800 mg, pantothenate 60 mg,
tocopherol acetate 200 mg, folic acid 20 mg, biotin 1.2 mg,
vitamin A 32 mg, vitamin D 5 mg,vitamin E 120 mg, wheat
flour 18.67 g

*Mineral premix (mg/kg or g/kg) diet: NaF 2 mg; KI 0.8 mg;
CoCl,-6H,0 50 mg; CuSO,4-5H,0 10 mg; FeSO,-7H,0 80 g;
ZnS0O,4 7H,0 50 mg; MnSO4-4H,0 1200 mg; Ca (H,POy) ,-H,O
3000 g; NaCl 100g ; Mordenzeo 15.51 g

I b, BEASE<0.2mg/L; HHBITHECAM
R MO BT, YRR EEE IR 300 Ix A2 4, 6
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HESF (] ph K 8 h R i i 1) 12 h(Wi2#J81 4%, 2006a).
W TFARFTE R 3% 7 d, B IR A& SL IR 4 4% Bc
L, BFRES S, o R N R 5 4 TRk
I N 2%—3% (2% J81 45, 2006a), B J5 >R B
AL, AR R O SRR B A B R E
A R B IR R (06:00 . 19:00), $E459 0.5 h
JEHEK 172, FINAR IR R KRS RKE T, SRk
BWHELE 70d (7 H 18 H-9 H 26 H)., fEmiEsE
gEoR, GEiT A5 4 2 10 B A7 05 R RN £ R i
s [ AR A R R B R R MEME R 5 BiE
7 LRH-A(fE B IR R B R AN TAE™, Gitir
AP cE A A PO, A TGS, BRI
BRAR A28 Sk 80 H 1A IE Ak I AR Hh I AL (M~ ] 4
2005), Ak IR CE 7E R 7K et .

122 17#3%% SEALES R HEK G E | KRR
16 22-24°C, #HEFEH 30-33, pH K 8.0-8.2, XA
24 h LR, WA S mg/L VLE, BEZE NH, <
0.1 mg/L, JGHESREE 100-500 Ix(M2% 845, 2005), %
IR RE 12 h WIS 1 IR, T BRUTEN . FEMF Ak A b
WEAE 30 h J5, BRI E R IR 100 ml A5 A 4 4>
[T 3 B BT (B A2 180 em ., &5 125 cm)H, FEANGL A
25 ml, [FUE BB &L 35 B A g K, KK 60 cm,
A, KIREEHITE 22-24°C, #hFE N 30-32, pH N
7.9-8.2, VAT 6 mg/L VI I, BAEA<0.1mg/L; )
SRPESIZE 100-500 Ix(M2% 8 4%, 2005; Fh 2 4%,
2007), Wit 34 h eIt inae s . w5 S d &
RUSIE R K, EEIW, ZJERHmKIEE; )R
PEAT ) A B LA BE A S KR, 55 10 RA%K
UK 50%, 20 d BFIEF] 100%, 24K =45 1
16 3-5 fF M~ JH 4, 2005), BE2ZEHE: JFORTIA
INERBEAR R N 3x10° L Ze A7 (RIHRAESE, 2007) 5 3-15
Hi%: #mde i, BRI E 10 ©~/ml A4 12-20
H% : 8 TG4k, Bkt 0.5-1.0 ~/ml,
B H B 3 RMI2AJE AR, 2005; Fhvi 2 %, 2007).
1.2.3 MK ERATHE S R Z N Fakia
e, BRI AL B 3 R R R 3 RN
FMENS, HRMMEMACRSE 3 ml N, BT
VB fh i OE R AR E IS, SRAEIPEL | RS SR fa 1T
5 1L — R ARAFAE 80 C Tl . A T A=
[B), A2 4 5 g R £ 7= B 30 mil AEAE IR A T
For il o N T A= W10, 4153 0 B A R = B S
el 1 ml FEFRIL, ANy B0 BiEeR,
B 3K (RG24 5 g R £ 1 B 30 mil A7
A T T oA 50 1 BP 13245 2 h 5 (B sl 4,
2010)43 3 IKMIFALINAR 3 ASASIA] X kR 4 177 B

SE T2 KGR MIPAE , R 100 K7 117 IR G5 132 kG
B 20 RN EEONAS  EAT- L ST SRR AL R A P
ST ml FPRER T INA MK B REAR(IL) Y, 3
52, FEITA 1 fa 58 4 RS GE T H RS Rear rh i fb 26
MRIMAT A B, BB BEPLEREE 10 EERIIATf4
AR, FEIE, Gt e B B 3 d A
7 d AR [FINE, AR 100 B IE H W1
i AR N S L, 3AEE, HR#K 1/3,
AIRAFERE , I B R AET- 50, BRI e
FET, T3 SAI(A7TEG T8 50 (E (Zakeri et al, 2011).
FEAFAR L EE 12 K, 7R R TE B v B MLk
10 BAFfARE . A, fER BN, E1HHm T
KRB KRR, 8 B 4L I R & AET,
UL BT 0 A3 B Bk

1.3 9WAZE

131 wHALH 4 5 I E S B E R
E(GB/T 6435-1986), TRRMEAZE 105°C N2 4H
&, CRAARERINE Ty RS, HEATENES
W bR UE(GB/T 6432-1994), R ERZE, H
M AH] VELP [ 3L ICE AL —UDK129 Wi 5 #H
Ji s 5 B 5 2 BRI SR bR iE(GB/T 6433-1994), LLA i
Tk AR L FH P22 FOSS B8 5 52 {1 SOXTEC 2050
WSE 5 K43 0900 22 2 B8 S A5 HE (GB/T6438-1992),
FE 550°C EhAg v K he 24 B E 5 RE R AN 2
ek 2 PARR i U (PARR 6100)LABASET
PIE M

1.3.2  JE R B o A7 1 Agilent 7890A IS AH (1,
TS I O e i R 4 B A I 52 . A DB-FFAP
(30 mx0.32 mmx0.25 um) B4 (il , FEALTE 70°CH)
464k 3 min, $LL 3°C/min BHEFE TS 220°C, FAREHF
33 min, Hi, RESLPERECIEE 220°C, AR &R0
FEVEE R 280°C 5 B it i 1 TR A S AR 48 A 1 B 7 1R (1)
Fl Supelco, Lot No. LA-98232){# BRI KT, FK
FHVA — 3 o 000 g TR AL, 30005 5 1 DA T L
(B RYLAE, 2012),

133 %A FE.Cene R 4EE R E S
FR3 7E 2 I [ R AR 1E(GB/T17812-2008), R FH = Rk
FAFEDS(HPLC), B 442 C & EillE S Al 4%
(2006)H A 4t E R C ST, R EOR
A8 1% (HPLC).

14 HEARXEBESH

AEX 7 IR (105 i /kg)=ka 77 B4/ fa AR B
P8 5% )=V IR F /2 K B x 100
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PR B AR (%)=L TE R i B B X 100

ZAER(%)=ZAGIN /K 2 h Ja iy B D& <100

TBEAL 238 (%) =1 A 1 £0. 500/ 32 K5 B £ 100

3 d JHE A (%)=3 WEAT HLAT 16 KU 1 K< 100

AT 38 (o) =M JEAT- £ K00/ 1 S Kl < 100

GMR (IR 34K Gonad Mature Rate): W35
PR K SR K Z k3] 0.51 VUL, BIPEAR K B 2k 5
WIE 5 WL A P O BT o LA

SAI(ZEAF1E F148 80 Survival Activity Index)
=Zk:(N —h.)xi/N

i=1
K, N LRI RI ARG h S TR
freagbr 2R, kK MAEFRECN 0 BHREL
B D BE+PR 22 320K, R SPSS17.0 B
BT EEE, R K )5 2250 M1 (One-way ANOVA),
XS W, WA Duncan T2 EILE, &
K-l P<0.05,

2 #R

21 HAEZEXMEBEHFERTNUERLZ SN
Wi 70 d BESE IS R R BRI ETE R T

=2

BRSEAER  PEFE B L BRI A PR B R SR 2, A
L2 DA, il aAER A TRERE, K
L3031 B D O i SN S A K 5 S A (E N B a2 KEER O
HhOE S R, R N S B AT AR
6 20 W A0 AE 0 R ITE 90%LA [, b EI 4HAYSE 0 R
Eh 4 () MESE O AEIG R3] T 100% ; 3058 FH A~ 4
HEE E SRR 4L (El 40 . Eh 2H)MEPESE fa Ay eI
AE(GMR: gonad mature rate)iA%| T 80%LA I+, Tl
X REZH (Ec 4)XUAT 54.55%; 3 ™ 2H iy e 2 fa i 4
Bz 2 #5255 (P>0.05), Eh 411 % 0 il e dg
BOE W T HAWIRIE 4 M (P<0.05); AREG 4L
AHXT 7= B 4 25 S K, e K{BAE Eh 4, 3K3] T 1.58x
10° Ki/kg, @EHT Ec M El 41(P<0.05); Ec 45
El 4H 2 ] G i 3 2% 5 (P>0.05) ,{H El1 A% & T Ec 4.

HEZREXNFBERNFRFERENZIT

P SR N B I, AR R R S A
[FIZKF4ErE R E X i 35 5 00— S A 40,50 5t 152 1)
THOLILFR 3. NFR 3 ] F i, Eh A9 00/ Lg%
B FE T EL A Ec 4H(P<0.05), O3 Ty iR
=ik 79.55%, 1M Ec F1 E1 2043510 48.04%F1 47.35%;
El 2 B 5072 % 5 32K T Ec Ml Eh 40(P<0.05), Ec

2.2

HEREMFBEHEEMRELENRMN

Tab.2 Effects of dietary vitamin E on the gonads development of C. semilaevis broodstocks

WiH TItems Ec(x ii4) E1(200 mg/kg) Eh(1200 mg/kg)
Wi 4 /775 % Female survival rate(%) 90.91 100.00 100.00
£ 7735 2 Male survival rate(%) 90.91 100.00 90.91
PR ECR Gonad mature rate(%) 54.55 90.92 81.82
BB PEFEEL Female sex index(%) 27.82+2.40 27.51+5.85 26.19+0.32
Mo PR %0 Male sex index(%) 0.35+0.03° 0.35+0.02° 0.41+0.03°
FHXT =& Relative fecundity(10°ind/kg) 1.00:£0.09° 1.20+0.10° 1.58+0.15

T A7 g v BT R TR AR R 28 53 8% (P<0.05)

Note: values with different superscripts in the same row are significantly different (P<0.05)

K3 FRKTFHEEREMNFBERIPFRIFERENZIT

Tab.3 Effects of different levels of vitamin E on the quality of egg and larvae of tongue sole

Wi H TItems Ec(W RZH) E1(200 mg/kg) Eh(1200 mg/kg)
7% Buoyant egg ratio(%) 48.04+3.13° 47.35+2.16° 79.55+1.01%
§i4% Egg diameter(mm) 1.28+0.01% 1.20+0.02° 1.25+0.03%
ZHi% Fertilization rate(%) 80.49+2.66° 76.09+3.00° 94.91+2.38%
§1L % Hatching rate ratio(%) 76.52+4.17° 81.01+4.08° 92.7742.55%
WIMATF K Larvae length (mm) 2.92+0.08° 3.11£0.07° 3.1340.09*
3d BiiE# Survival rate at 3 DPH larvae(%) 65.04+5.11 - 87.45+1.90
12 d {74 & Larvae length 17 DPH(mm) 5.99+0.06 - 6.17+0.04
AN SR E SA 14.27+0.45 - 22.60+1.92

T [F 178 b A AR B bR 7R 22 57 1.3 (P<0.05)

Note: values with different superscripts in the same row are significantly different (P<0.05)
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Eh 42 [6] G i 3 2% 5(P>0.05); 7532 K5 S i fh %
F, Eh #¥3k5] 90%LL F, WEEST Ec Ml El 4
(P<0.05), Ec Fil El 402 [ JC i % 22 5 (P>0.05). M
AR B ALl 4 i v fa K R o s 3] T
3.11 mm(El 20)#1 3.13 mm(Eh 2H)% 5.2 KT Ec 41
2.92 mm(P<0.05), ifii El 415 Eh #H 22 ] JC i % 25 7
(P>0.05), M4k, T ELAAYfFf 3 d BiER, 12d
PR FIAE AN T 4R B (SAN B TEIE J7 22437, {3 Eh
M 3 d B R . 12 d R KRR AR e s a1y
BT Ec 4 HRilJE SAl, Eh 4 Ec 4HAY 1.5 1%,

23 HAEZEXNFBEHMEMNEESE MFES SOD FEHE
1 MDA 2=/ =N
AN]SR 6 21 2 v 5 B 1 R fa 13 SOD sk
Fl MDA &8 4, NERATUUFL, K55
PSRN S SOD & PERE R 4E A= K E B9 3E finifi

Hahn, HrR AR R B R AL4L(EL F1 Eh)E i
F T Ec 41(P<0.05), 1fi E1 415 Eh 20 2 0] JG i #1E
225 (P>0.05), MDA st W IE4FAH I, Bifi il v 4 4
2 E By i FFAK(P<0.05), 7E Eh 414 fi/MH,
>4 10.93 nmol/ml,

24 HEEZEXMNIBEHBIPTFRENZN

AN Tt 6 2 2 ¥ B85 U 5 7% 40 4L R B
SRR 2 WL F 5 FI5E 6. IR 5 i IR I, AR
TRE AL W B OE R ORLER L RS D AN 4
HECHRE, WAMYEAEE B EFRRAHINFTY
B4 E R C & W & T Ec 41(P<0.05), 1 E1 41
5 Eh 2 (8]0 G & 2 P 22 7 (P>0.05). BRFAYT
Wy BRI S RGN, (UKL A RURLIE I 9 A 3 it
KA Ra e, ME RS BN 59%, RN &84
H19%,

T4 FRKTHEEEENEBEEEFEAMFES SOD FEF MDA & 2HIF M

Tab. 4 Effects of different levels of vitamin E on SOD activities and MDA contents in serum of tongue sole

TWiH Items Ec(% B2 E1(200 mg/kg) Eh(1200 mg/kg)
SOD {4 SOD activity (U/ml) 134.92+3.99° 207.33+7.53% 215.48+16.17°
MDA 5 # MDA content (nmol/ml) 34.20+4.69° 20.98+2.88° 10.93£1.69°

T [ —A7 B v BT R TR AR R 22 53 8% (P<0.05)

Note: values with different superscripts in the same row are significantly different (P<0.05)

£S5 AFRKTFHEEREXNFBEHINTFUERSERREELER C ZERFM

Tab.5 Effects of different levels of vitamin E on chemical composition and vitamin C content of eggs in tongue sole

YiF Eggs Ec(X] HE2) E1(200 mg/kg) Eh(1200 mg/kg)
TH i Dry matter(%) 4.90+0.41° 7.82+0.36° 7.30+0.89*
HIZE 1 Crude protein(%) 57.91%0.75 59.26+1.31 59.19+1.86
MBS Crude lipid(%) 20.15+0.52 18.91+1.78 19.57+0.71
4e4: % C vitamin C(png/g) 7.43+1.42° 17.19+3.71° 16.97+2.60°

e Rl —F R T B AN W R 2R0R 25 5 3 (P<0.05)

Note: values with different superscripts in the same row are significantly different (P<0.05)

x6 ARIKTEHEERENFBERINFIRMEREANIZND

Tab.6 Effects of different levels of vitamin E on fatty acid composition of eggs in tongue sole

IE R Fatty acid Ec(hf B 4H) E1(200 mg/kg) Eh(1200 mg/kg)
HFINEIER Total saturated fatty acid 20.99 20.43 20.13
BRI AR R Total monounsaturated fatty acid 26.30 24.44 24.31
AR C18:1n-9 16.42 15.40 15.16
WiliE C18:2n-6 5.91 7.03 7.31
AV JPEER C18:3n-3 0.81 0.77 0.88
A6 LE VIR TR (AA) C20:4n-6 0.23 1.20 1.14
ZHBRTLEER (EPA) C20:5n-3 5.85 5.59 6.95
T BRNHEER (DHA) C22:6n-3 14.76 18.17 15.83
n-3PUFA S & Total n-3PUFA 22.95 25.72 25.08
n-3HUFA & #& Total n-3HUFA 6.53 8.55 8.86
n-6PUFA B & Total n-6PUFA 23.00 25.75 25.15

7 : n-3PUFA: 18:3n-3, 16:4n-3, 18:4n-3, 20:5n-3, 22:6n-3; n-3HUFA: 20:5n-3, 22:6n-3; n-6PUFA: C18:2n-6, C20:4n-6
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TR R KE A 2 B 21 W 850 7 g 5
FRZH LIS W3R 6. HI3R 6 ATLIE Y, B iR b 1)
B AEAEZ E R I T R R SR I 7R B e A rh
H:rE R E MBSINA LA HES, AR B AR
TR, BEfRR P 4Ed: R B KSR BT, DR TR IR
th Z RN RIRG IDTIR & BT, I HPIA4EA: R B o
1R 56 4H 00 7 P B9 n-3PUFA . n-3HUFA & & Hl
n-6PUFA S 55 H8E T Ec 4 2% I

3 itig

YerE K E R—MWENEY, 2ED RN A K
TG R 25 R G BR AR 1 O RTIRS J5T, RE R AILAA 2k
FIBSSER AR, RN A T, BeE%
FEPERECIK EIRESE, 2007), 4/ E W2 ERTERERY
S OB B F SRS, K 4 Sk kLR 4R R 2R B
S H 22 mg/kg #ETFF] 125 mg/kg B, 31072 G L
JOEH B0 1) & 2 R T, R a0 BE M Re R o
(Fernandez-Palacios et al, 1998); 4t —E42 731 190
mg/kg I, SEEAMF=OIE | OO IEAL R AT f 3G R
14t 2 $ =5 (Fernandez-Palacios et al, 1998, 1997); Ifij
TE LR PRI 2 g/kg 4EA R E W, A B E L 00
P _ETRER R | AR RIS SR £ TP (W atanabe
et al, 2003), £ 1IPRAFHT A1 B 5 a1 B ff £ 2%
NI 0.2%R 4R 2R B O, ] B Bl 2 R DAY T i
R TR, BEMORAE | Bk AR AT R (Y F5
FAE, 2003); HEEEEDELES N 200 mg/kg 4EAFR E
AT B 250 b A 5 S 1 T MR R L MR R B IR )
FUEAL R (o ERESE, 2007), BLAL, FEEE T (Lee et al,
2004) ., R4 (E S, 2000), i H fi(Emata et al,
2000). IR 2006)4 A5 FRIPTTE WY &
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Effects of Different Levels of Dietary Vitamin E on the Reproductive
Performance and Offspring Quality of Tongue Sole Cynoglossus semilaevis

XIAO Dengyuan'?, LIANG Mengging'”, WANG Xinxing', ZHENG Keke', ZHAO Min'?

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306)

Abstract In this study we investigated the effects of vitamin E on the reproduction and the egg
quality of tongue sole Cynoglossus semilaevis. Broodstock were fed for 10 weeks with diet groups Ec, El
and Eh that were supplemented with 0, 200 and 1200 mg/kg vitamin E (DL-a-tocopherol acetate)
respectively. The results showed that subjects in the Eh group (1200 mg/kg Vitamin E) displayed
advantageous development of gonad, and improvement in the relative fecundity, buoyant egg ratio,
fertilization rate, hatching rate ratio and larvae length, as well as higher quality of larvae. The larvae
survival rate, larvae length at 12 days post hatching and survival activity index of larvae (SAl) of the Eh
group were higher than those in the Ec group (P<0.05). The development of gonad and the larvae length
in the El group (200 mg/kg vitamin E) were promoted, however the fecundity, buoyant egg ratio,
fertilization rate and hatching rate ratio were not changed compared to those in the Ec group (P>0.05).
Along with the increase in dietary vitamin E, the activity of superoxide ismutase (SOD) in serum was
significantly increased and the level of malonaldehyde (MDA) was reduced (P<0.05). The levels of dry
matter and vitamin C in eggs were significantly higher in the El and Eh groups (vitamin E
supplementation groups) than in the Ec group (P<0.05), but there was no difference between the El and
Eh groups. Furthermore, the addition of vitamin E in the diet also increased the levels of PUFA, n-3PUFA,
n-3HUFA and n-6PUFA in eggs and thus improved the egg quality. These results demonstrated that
vitamin E supplemented in the diet could promote the development of gonad and improve the fecundity,
the quality of eggs and larvae of tongue sole, and that 1200 mg Vitamin E per kg was optimal for the
reproductive performance of tongue sole.

Key words Cynoglossus semilaevis; Broodstock; Vitamin E; Reproductive performance; Egg quality

D Corresponding author: LIANG Mengging, E-mail: liangmq@ysfri.ac.cn

™)



