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Tab.1  Composition of six semi-purified experimental diets

H Al B8 B Constant ingredients

Bic Lt ( % ) Percentage of raw material

118 %} White fish meal 41.5

5 ¥1 Soybean meal 20.5

kK Comn meal 20.0

a-JEH a-Starch 10.0

£ KM Corn oil 2.0

FALMHBE Choline chloride 0.5

I &8 Glycine 0.5

P #E M Alanine 0.5

HUE B Premix " 4.0

K38 AT 48 JF 8 Variable ingredients I Il 11 v \% il
44 % E Vitamin E 0.0 0.01 0.025 0.04 0.055 0.07
£F4E# Carbonxymethylcellulose , CMC 0.5 0.49 0.475 0.46 0.445 0.43
TR VSE I & b (mg/kg) Vi Concentration 21.31 75.21 145.76 219.94 296.73 372.79

* Premix( Vg free) , per kg premix contained: vitamin A, 250 000IU; vitamin Dy, 125 000IU; vitamin K,, 1.25g; vitamin B,, 625mg; vitamin B,,

1.25g; vitamin Bg, 500mg; vitamin Bj;, 0.5mg; pantothenic acid calcium, 1.25g; niacin, 3.75g; folic acid, 125mg; biotin, 25mg; inositiol, 12.5g;
Ca(H,P0,),* H,0, 200g; MgSO, - 7H,0, 20g; NaCl, 20g; FeSO,*7H,0, 10g; ZnSO, * 7H,0, 2g; CuCl,, 200mg; MnSO,* H,0, 300mg; KI, 200mg;

NaSeO,, 5mg; CoCl,*6H,0, 10mg

1.3 REH*E

1.3.1 EsEEERE 2003 48 A—2004 £ 6 A
(2003 4F 11 H—2004 4F 3 A R&M), Hik 5 7d, ik
B 175d, MIWEEAREAE HEEN 29—5%
B & m e R REKERT, KB 9 KEE
18—28CHt [ ,pH 7£ 6.5—7.5 {i [l

1.3.2 #ERESBVUE RHARRBMEIEE
(HPLC ), 1 Bl B & 89 1 2 2 B E K 45 1 GB/
T17812-1999., 1 67 K 5 A 4b B 5 % 14 57 41 %2 iy
TV ERITE R AR, B ERIRHES R o-To-
copherol (Sigma) ,

1.3.3 #NERERNAE 2004 F5 AT, 8
BRONELRE B VK G , S E B 6 B MRS HE B AR
HG, B AL 2R & - B S N B R BT B BLm
BETSmLELETIACHE 2L G, 2R ERER L
PLES ., T I 3 5 W0 5 B UM f 4% B 6 T B AR A
DREAER UL, AR ER ., R b
w4 FHLLA - 80CHIKIR KA, LM EBE
1k 9 )5 1k B (Superoxide ismutase , SOD) 5 ¥ & N — %
(Malonaldehyde , MDA ) &2 HPY, sop i M
MDA ZBME¥ KA ER LA R A E L=
BN &, B E 0 TR AR & P B B kAT .

1.3.4 FEEEHEIKXWE 2003 4F 6 A L], 7 HE6EH
HERBRBG , SHMNKIRMFE 6 BEHsE FRER
BRERE(DEGEE) EENREREBRRKE
(LHRH-A) 12.5pg, # 17 f# #; 7d J5, /i LHRH-A
0.5pg FI4LE B AR M IR 3 & (HCG) 500 TU KR &
HITHT AEHBET G FERARFHNES, &
FEATC | X SR BE . Fop 6 o U DR MEBE P DR /S, /DN
I 1K O £5 2 0% 1k 28 g 1L, 4L KB 26—30C,
K 0.2—0.4em, FKFEAL , W5 . FR, it & R
RETIE, FHEERITHERE

135 BEZUtSH KBEFEBHEEFERA
SPSS10.0 REEHIT I EIT, HH#ATEZEHRRME
EHRE

2 ZERE5SWH
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MIARZ, | K. BEKRE, HRAE. ™0
SRR AL A X B R A A R AN & 9 T e i
L H B R 0k B 200mg/kg B, & FE AR A AS
BETE . Kt B BRABE RSN,V OV OV

HIMESERIMERR BB RO B LR B ES T 1.
I IT4H(p <0.05), 1 £H e & i P iR R 5 7= 09 1
MR B EMRTHMEHA(p <0.05), N . V.V
HZEMERAEE(p>0.05),
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Tab.2  Effect of different diets on gonadosomatic index (GSI), fecundity and hatching rate of Monopterus albus

fil ¥ Diets IR Z 8% ) GSI 75l 11 (cell/g) Fecundity 57 1k % ( % ) Hatching rates
| 11.07 £ 1.02° 1.73+0.41" 70.68 +5.79"
Il 12.49 £ 1.16° 2.17 +0.40¢ 79.92 £ 4.26°
I 14.17 +1.20" 3.10+0.36" 89.48 +5.41"
v 16.68 + 1.27" 3.52+0.47% 95.80 +5.38"
Vv 17.34 £ 1.44° 3.56 +0.36* 96.32 +4.20°
VI 17.04 £1.32° 3.56+0.42° 97.33+4.19"

TR R B 6 AU E (P X80+ ARl 2252, s dLBOI G T B P B S R AR KR 2 R 8 ¥ (p <0.05):3. MR A = G HLE x

100/ (AT ;4. ™60 J) = 7 Gt /1K 755, BRAL K = M B x 100777 51 it

Notes: 1.Each value is the mean + SD of six determinations; 2.Values in the same column with entirely different superscript are significant (p < 0.05);

3. Gonadosomatic index, GSI = Ovary weight x 100/ Body weight; 4.Fecundity = Egg production/Body weight; 5. Hatching rate = Fry production x 100/Egg production

2.2 AEAEHBEFIPR ViRIIRE

AT b 8 2 M 858 P B9 A V& R E A 2 R L
3. R 3I AR, AR VR E R Y
BERTF=OR A VIR (p <0.05), WV .V VI 41
fie T 7 B AP ) VR BE IR, 43 BIlEE 278.41mg/ ke T
)5 .289.83mg/kg T #7 Ji .295. 16mg/kg T 4 Bt , i |
2H E % i 7 B TP ) VR BE R AIG L AU 207 .41mg/kg T
Wi, Gitadrios HmEE S v Emsgm, 1.
1 VI 2E M &% o pP= B op Vo MR BE B3 M 38 i (p <
0.05), 10 IV .V | VI 41 M &8 By 7= ) o V3 B 88 i AS
BE(p>0.05),
2.3 RAOBAMSEALTH SOD iEFEF MDA &8

25 4k 2 4 M B B JEE DR L B9 BL L I AN L 4 41

Zith SOD i MEFl MDA & B 45 R W3k 4 f &
5. 4 AT, KR [E] b 4H M B 45 20 4P SOD i
HESEZE(p<0.05), K T LIV 4 M6
AT JUE 1 L | ifi A0 ALY Hh SOD I P B B 3 b R
f(p <0.05), 1 V4L A VI 2H M & f9 AFAE 9P 8 .
WAL SOD WEHEF A B % (p >0.05); MDA
FROCES), L IO VIV s 50 8 RTAE . i
WA AL AR MDA & & ¥ B F K (p <
0.05), 1 V . VI 21 0 8 4% £ 23 7 i MDA & & F& 1K
ARFE(p>0.05). M, 5 diE & B, [ — kb
AL R £ 21 4 2Z (6] SOD & M AS 8], /N Bl K 4K R
AHFHE < BR 8 < MK < LA, MDA & 8 281kt
JLT RBFERE R R 3

RI TELBABSENPLEERENRE

Tab.3  Vitamin E concentration in eggs of M. albus fed with different diets (mg/kg) dry matter

Bl Eggs 1 Il

Il N V il

4k # E Vitamin E 207.41 + 16.46" 238,18+ 17.31°

259. 11 +17.11°

278.41 + 19.84* 289.83 +17.89*  295.16 +21.49*

TR & 27k 1 Rl 2

Notes: The same as note 1 and 2 of Tah.2

R4 ARTEEBHRERHAS SOD FiH

Tab.4  SOD activities in different tissues of broodstock M. albus fed with different experimental diets (Nu/mlL)

Tk Diets | Il Il N V Vi

JIFBE Liver 82.98 +5.39° 76.85 + 4.49" 58.57+5.31° 41.05 +3.03" 38. 13:4:3:,13% 33.77+3.56"
i HL Ovary 82.77+6.61" 79.76 + 4.28" 60.23 +5.32° 46.11+6.26" 38.57+4.10" 34.20+ 4.41"
IiL# Blood 87.48 + 4.42° 77.36 + 4.53" 65.96 + 5.47" 50.21 +3.13" 44.17 % 6.26" 40.64 +£3.21°
WLIA Muscle 89.49 +5.73¢ 81.84 +3.30" 74.60 £ 4.69° 57.97 + 4.24" 49.04 £ 5.58" 46.15+4.58*

Wl 201 M2

Notes: the same as note | and 2 of Tab.2
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RS ARTAFAMMABZARAS MDA S8

Tab.5 MDA content in different tissues of broodstock M. albus fed with different experimental diets (nmol/mL)

)KL Diets I 1] 1l v Vv Vi

B9 HL Ovary 33.34+1.72° 20.52+0.91° 13.73+0.99" 8.01£0.67° 7.08+£0.72° 6.82+0.52"
JFFIE Liver 34.75+2.41° 21.07«1.51° 15.65 + 1.59¢ 11.24+1.31° 9.27+1.13" 7.74£1.28°
IfiL# Blood 38.01£2.78° 23.22+1.63" 18.17 £ 1.67° 11.71+1.38" 10.68 + 1.38" 9.64 +0.99"
HLIA Muscle 39.69 +2.53¢ 25.09 £ 1.75¢ 19.30 + 1.93¢ 13.53+1.72" 11.83 +1.50® 10.52£0.92°
TEa 2 11 A2

Notes: the same as note 1 and 2 of Tab.2
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AR E R BE M b AT R R R BR R
F Y I  , BE I 19 3 4 1A P EE R R b 256 1T I 3R
R E A, DA T AR 2 5% 1A A A 2 A O8] 425 i i
KB NE R MR, CTHER EXMALE
FEPERERI R, CA PSRBT 4k K E R
15 B 15 ( Perca flavescens ) B [ F AL 3R | 2035 AL A BT
fh ( Epinephelus coioides ) K 9P ¥) 1 & AT A i &
R BE 32 5 45 3k B8 ( Sparus aurata ) B 7= 5 B[4 5%
TR FNAT f G 56, 48 v B 0 AR 0 TR IR R B I
I H i1 ( Chanos chanos ) 25 7= 98 7 . 50 04 8% 1k R f0
I ISR, AR REY R gL R ER
M A 3 200mg/ke LA LB, M 5 ) B 1L F AT,
PR ZR R R ) R AL R A ME B Y B E M RE W
BE . MEEERDEL VB Z SO R T BOMEEE 1Y B
AR 52 BEL , 572 e B0 4 B %) B 8 ) o AR 3R O T
W] 1) 5 A, ek VRO 5 M R AR B8 O ) A R B B
B3, U Omg/ kg ZH Fl 50mg/ kg 2H B i 11 %558 1 i 44
HMAM, AR RS R RE KA.

23z B 3E 1 ( Oreochromis niloticus x O . aureus)
AR ) Vv & iR Ve & R 5 T 5
It AR B 4 R W, e OP R Vi fr
Fheb v & B TR R s SRRV ES i
200mg/kg B, HAEBR th i 3 — L B R S AU . M
FH EEE O Y Ve, BE AT LR 3P R A B TR
73 s WRE R IR AR & & 4o A2 o /B B A5 A O o 4 5
DA Ko 255 [ et 38 28 00 A 06 L, 3 T R O B 1Y B
PERE

4R EBA RFMPTE IR, RETE LR L
RN & FiA A B 4 2 PR TR B IR 45 44 B 58 B
PRI U0 DNA AN B AL B I, 2 17 4 5 52 4 O
(57 1 3, AT I 3 0 3 Rt g A R RE R
A T 56 3 3 W A o B & ZH 2 Y SOD T M A1 MDA
TR B R TV TEMEBR RN B AU YR

ROR VEE R R e b 454 R E S 889,
0 i 4% 2H 20 HR /) SOD T P K IR BE BEAIK, LA 350mg/ kg
2N Ak, HLIR] — 4k 25 20 M 6% 45 20 23 o LU i 0 o
BRI A K, MDA & B WEK, XA R/ Ve
TE M BENL AR PN B 4F A3 T TR AR A B BE, 1E
Bl MR REFEANRBER T, 155 B
SOD T MR, NTTAEFF s 1K B 5 B i B 7= 2k
MRS, 55— e, v, 76 HE 6% %
G oy A AN TE BT RE AN DD SR R R E LA
LR BT PR A AR IR S IEH R E L IR Uk
JHFHIE 0 1 808 it Ak . 2% BT IR, Vi N 4E 4 M 6
BRI EHERREAE T EEMEM, & BURRHR
JnE A 200mg/kg.
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EFFECT OF VITAMIN E IN BROODSTOCK DIET ON REPRODUCTIVE
PERFORMANCE OF MONOPTERUS ALBUS

ZHANG Guo-Hui', HE Rui-Guo' ,ZHANG Shi-Ping®, CAO Ke-Ju? and GAO Hong-Mei’
(1. College of Animal Science and Technology , Huazhong Agricultural University , Wuhan 430070
2. College of Fisheries, Huazhong Agricultural University , Wuhan —430070)

Abstract: In this study, cultured trials with One-Way grads design were conducted to determine the effects of dietary vitamin E
on reproductive performance of Monopterus albus . Female broodstocks were divided into six treatments with triplicate groups. Six
semi-purified diets containing I Omg/kg, [l 50mg/kg, Il 125mg/kg, IV200mg/kg, V 275mg/kg and VI350mg/kg dietary vita-
min E were used. The diets were fed to broodfish reared to satiation once a day for 175 days. The gonadosomatic index (GSI),
fecundity and hatchability of eggs were used to evaluate the performance of M. albus fed with different diets. The results showed
that the GSI, fecundity, and hatchability of groups 1 , Il , Il and IV were significantly increased with the improvement of Vy
concentration in diets (p <0.05), and those of groups V and VI were increased, but no significant difference (p >0.05).
And Vitamin E concentrations in eggs reflected dietary vitamin E concentration. The Superoxide ismutase (SOD) activities in
ovaries of groups IV, V and VI were significantly lower than those of groups 1, Il and [l (p <0.05), and Malonaldehyde
(MDA) contents of groups IV, V and VI were also significantly lower than those of groups 1 , Il and [l (p <0.05) . Though
the SOD activities in ovaries of groups I , [[ and [l were higher, peroxidation still took place because of deficiency in Vi, so
MDA contents in ovaries of groups [ , I and [l were high, resulting in very low hatchability of group 1 , Il and [l . This ex-
periment demonstrated that Vy; supplemented in the diet of female broodstock could improve the reproductive performance of M.

albus. Tt also indicateed that vitamin E optimal supplementation of M. albus was 200mg/kg in broodstock diet.

Key words: Monopterus albus ; Feed; Vitamin E; Broodstock nutrition; Reproductive performance



