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ABSTRACT A single-factor experiment was conducted to study the effects of dietary vitamin
E on growth(feed efficiency ratio(FER) , specific growth rate(SGR) and survival rate(SR))and

nonspecific immunity (lysozyme activity, total complement activity and superoxide dismutase
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(SOD) activity) of red drum Sciaenops ocellatus L. , Five iso-nitrogenous and iso-energetic di-
ets at levels of 0. 1,25.3,51.0,102. 8 and 203. 2mg/kg vitamin E were fed twice a day(07 : 30
and 16 : 30). Triplicated groups of 20 fish at initial body weight of about 151g were fed with
the diets in the levels for 8 weeks. The experiment was done in floating net cages(1.5 mX1.0
mX 1.0 m). Results indicated that the feed efficiency ratio, specific growth rate and survival
rate increased significantly with the increase of vitamin E supplement level in diet after 8 weeks
of the feeding trial, the optimal vitamin E for growth of red drum was about 102. 8mg/kg;the ly-
sozyme activity and total complement activity of serum in red drum increased significantly with
the increase of vitamin E supplement level in diet,and the red drum had the maximal level of ly-
sozyme activity and total complement activity when fed by 102. 8 and 25. 3 mg/kg Vg, then the
change of lysozyme and total complement activity were not significant;the SOD activity of serum
in red drum increased significantly with the increase of vitamin E supplement level in diet, and
the red drum had the maximal level of SOD activity when fed by 102. 8mg/kg Vi then decreased
significantly. Ingeneral, it was showed that the optimal vitamin E for red drum growth was about
102. 8mg/kg.
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EEOA,¥ZBERA B M Sciaenops ocellatus , BT B Perciformes A B A F} Scuaebudae . #lA
JB Sciaenops, ZfH 20 4 0 ERMANXLES|#HE  EREFESREBLUE . ARXEELAEYFMFE
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1.1 K& RXEiET

REF 2006 4F 8~10 AE)] A REB A= RE P OHT, REAAKWE REERKX, SBAEFRL+TH
EMERE DYSHE M4 dERENRBRAGHERENELERE, RRAANSH. BHINEE . B TPHKE
H150.61+6.5g 89 300 BEEA AN 15D 1.5 mX1L.0mX1.0m M, G420 B, 5HRK A
MEBELERABE., UBARERREFRAFAERMIENEERERME,1~6 SRERABTHLERE %
0.1.25.3,51.0.,102. 8 1 203. 2mg/kg(ERELEZ ESTE A4 X ERERBBMB BN, UM RHERN
HAENF&RBARABEMERKFRF—BCREHTESABE, FHELTEL 0. 45 mm K4 HriF,
HRAZAVERER 2. 5mm BRBBLER50CHETHR T . BEF —10CKkFEREFZMH. BEdLM AR 1. 3.
DB/EHEFB PEAEE S8 0.1,25.3,51.0,102. 8, #1 203. 2 mg/kg, A Eo i vEsss EsioEipns
E203.2ﬂ€§/€:\.o

1.2 #HxER

RSN ZE AR BB KRR L B A S B RK; KR 26.5~32.5C AR, BRFFH, BR
M. KEEE(DO)=6mg/L,thHE 28~29,NH, -N<1. 8 mg/L. K4k FRMARE.

FAHRARI 28d B REEAKSER 3. 0N M, /5 28d % 2. OB, A SR — X ENAERRE,
5 RBMBIK : 3016 : 30), B IKAF3i KMR, 558 8 KF B 8] 4 10min MR 52 1. ShF AL R %k RE A
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R gL R ECHERVERT . KS
MU K 43 B W # BB E bR GB/T17812-
1999. GB/T6432-1994, GB/T6433-1994.
GB/T6435-1986 #1 GB/T6438-1992 7 B: ¥l
EFPEESTEHBE 2002,
1.3.3 ®FAH#LdHE&E B8 EHE,SOD

TR EAMRER G R E

(D) ML # & B % . R A B # Bkah i
B2 HREMAZBRTHE Ih, B F 4Cit
% ,RJE 2 000r/min B4 15 min B4 &1 BE 1L
LR R bR AR

DOMBFREEEENE. LA Sigma #
HEOBEBEHREGS TONEY . SBE &
(1995 M . IRBERAERBE R T M FREL 100

£1 EMEAHABRRERKF

Table 1 Composition of the basal diet and nutrition level

R BAHEOD BERBS KF
Ingredient Percentage Nutrition composition Level
¥
an 50 R 91.27
White fish meal Dry matter
R 9 L 43,74
Soybean meal Crude protein
3]
L 3 Hik 12. 61
Beer yeast Crude lipid
/
hER 25.7 RS 10.78
Wheat meal Crude ash
R
2.5
Soybean oil
£
3
Fish oil
W
0.3
Attractant
SR B% R
2.5
Lecithin
7Y R BUR A

Mineral premix

HFA RBORM

Vitamin premix

ERMAAHERAHER. 7Y RTES (mg/kg TURED
NaF 2;KI 0. 8,CoCl, + 6H,0 50,CuSO; » 5H, O 10, FeSO, -
H,0 80,ZnSO, + H,0 50, MnSO, » H,0 60, MgSO, + 7H, 0
1 200,Ca(H,PQ; ), 3 000,NaCl 100 zoelite 15 450

HHA ETBR (mg/kg TIRR HAEEK B, 25, KK E 45,44
# B (BB )20, B4 E B, 0.1, B4 F K, 10, VLB 800,
B8 60, MM 200, AL 20, EME 120, AR A 32, FAER
D5, 44 F C 2 000, WAL 2 500, ZEEZET 150, K ¥
18 520

mg % F 150 ml # 1/15mol, pH 6.4 5 PBS i+, B MI R Y6 {H 0. 3, A VKA, AR #8457, B 2 ml Bk
HEBEBRBARE S, K. A 200p] MR T Acfi. REFHIRXEHA 37CKIBF 30 min, BUH KB

10 min,570 nm ¥ A {&.

EHHUL=(Ao—A) /Ao

OMEEEENE., REMAEERDERENAEaOMMEERN, YR BOHE®REE SN, B

BESHMEMBESRERAXR. EHslnEEARRRLES, SREOBEEN, MEBnBEE,

L 50 Yo ¥ I At 56 R /0 o 7 B O R AR AL T MR I I CHLe . 2 FBAI R 25 (2002) B (B 1R IE R0 .
M¥E S FMEEHE ) =1/ B X HBRENR

LOBEYELBECOD)EHNME, 2EBXES (95 XHEHNRE =B A EIEHIT. % Iml

Tris-HC1 2 sh ¥ P RSB IIA 20001 75 5042 5 69 SOD Bk, Fl B3R I E B AL
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W R =(A,—A,) /A, X100%
SOD M EH(U/mD = ((A,—A,)/A,) X(N/V)X18
XAV IR (mD s N R SR B8 A, 482 = By B B 4L R et 420nm &b g 67 A, K
IOAKE GG W 482 = By B B AL 420nm bR LB,

1.4 HEABSIT

LK TR HOE B LUOF 3 {8 + 4R 1R (Mean = SE), SR SPSS11.0 B4 S AP A E T HF 24
Duncan’s K5, Y P<0.05 BN REREBEE,

2 #X

2.1 EELEERKMNEFREBHEXERE SIS
AP K EL AR SR REA XN HBIRINEGER b T TEIRNOST S SR RLE 2.

R2 FEAFANSERELEHEEIGEKERERREENEN

Table 2 Effect of different levels of dietary vitamin E on growth and nonspecific immunity of red drum

4 4 FK P (mg/ke)
. . EO.] E25.3 ES].O EIOZAS EZOS,Z
Vitamin level
ME(
. 155.69+20, 12 153. 83+ 16. 232 158, 03+ 15, 21+ 137. 94+ 14, 562 147.58+13. 532
Initial weight
KE®
. 239.82+18. 362 261,70423, 55 296. 56427, 11°b 268, 74425, 42° 284. 77130, 33b
Final weight
BER
’ 54+4,79° 70+6. 93 88+5. 67¢ 95+10. 07¢ 93£8. 69¢
Weight rate
ARRED
! 59+6. 722 7345, 46° 707, 05¢ 78+6. 83¢ 76£7.17¢
Feed efficiency ratio
BEEKEOD
0.7240.0412 0.89+0.073b 1.05240. 098¢ 1.1140, 083¢ 1.100, 079°
Specific growth rate
BIE#ROD
A 61+4,92° 88+7.89° 86+6. 65° 90+7.73b 88+6, 47
Survival rate
B EE 4 (1IU/mD
1. 01%£0. 13 1.3240. 16 1.3640. 15® 1.56%0,13¢ 1.5140,13¢
Lysozyme activity
B RMEREHE(U/mD
33.124£3. 41 52.5313.49° 48,87+4.16° 50, 9246, 29 54,3245, 72
Total complement activity
HEAYEALERU/mD
Sﬂ: 87, 71+7.69° 157, 26+13. 36° 158. 47+ 10. 87¢ 154, 65412, 30°¢ 105, 71411, 68
OD

E:RA—-fTHPAARTFRAFCKERFZEREE (P<0.05)

2.2 #AEREFRFMEBEMNERIE EKEEHRN

MEZHFAUEH, ARTEMELZREVARENABRENRETEKR A4 R ERMERT
51.0mg/kg Bt , RET BB BN EEKFMALRE SR MMM ELEREEREESRET
51.0 mg/kg B, REL MMM RS EERFAEREN G EA, I DM EMEEEREERB 44
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R E&RY203.2 mg/kg WA TRE, BHUL, f/4EK E B 51 0 me/kg it ol {5 B ARG LB TEH
AKEE FHRBEF, AT RNALE R EREERRERAOARNER, ANEERXE FBXH 25.3
mg/kg B, RELAERERIHBEHE L7t

2.3 #EREFRFMBXEED S 7B B EE S B HMEE N8 S0 96k B iE AR

KR4 & EKFRIEIE 56d Ja, 5 E 40 0 1 75 7 5 815 1 A8 S 1k B i 1k B8 0 4 A0 8 A AR T 1 il 2
HRRE2, NEX2TUEL . AEMENHAEL R ERNEMNIMES NS, Y44 X ERMERT 102.8
mg/ ke, REMIEH RS HERAEEHATA ., EEOAMESMREHREESEAE E RNEKEME M
EHEEAE SHEAXERMEBRAR 25.3 mg/kg B . MEF S EFEEES . LEREEFHWEL. [
#AEEZEKFNEROGMEBE MY ABEEEREEm, SE0Y S LEBEHEE AL E E R mEssm
MAES YEEEERMEBEAR 5.0 mg/kg BEAY B ABESERES, Y44 £ ERMEXT 203.2 A, X
BEREK.

3 itig

3.1 #ERESEEI&EKEEHXER

FAER ECUHRETBEN —MEZEMH AN (Palace 1998), RERFUHEBREE BB KM )1, I AR
KT S SRR R R R A R R RS K S LR R S B K S S B. AZRGRERY RS
WhndEE R E RE B 3 4R 5 K E A 0 FDR R B E AR KRR RLIE A, T EL X 3 [ 4T A & AR KR b T
AR EA —B, Wassef FQ200DBFIFTRY, faHt RSk /£ % E 0T 2 2 6 £ 4 8 8975 K, Chen % (2004)
38, R 44 R E IRE AT 801U/ ke i, RE B E (2 # 40 e B % 4kt 4 4 K, Sau % (2004) 1285 4 38 1A %}
YRR E SRIKE 100~200mg/ ke B BE B % 8 5 7 T BF A% 49 3 B R MR R LR, 10 72 1 K P8l Sebastes
schlegeli Higendorf i, 4k K E BSPREE N 5 mg/kg I 4= K Btk , (HER I 500 mg/kg #18A B M & T H A4 K (Bai
etal. 1998), XWHFAY EBMELEER ERRHAINKER BERESRS  TRESEIVWIEAEE
AR R UL S A LR AL T — R R R A BDRIS M S B (0 1 TR R AR DR R T 5 T 4
ARELBEBUATRKEMAYHERRENREE., ALRP LB PELEE EFMEET 510 mg/ke
M XETARNEMARFEERFEMAW R, FURRREEEE R C R IME MR w4 BT R, Bk
SEaEERPHEER ERMBNIEY,

3.2 #4FESXEAIaRRNEXERNXER

HHME MRS TFEAMAMNBHEEARD, T RBTEHERMM, Marja £(1992) 8, E—ERE L, M
FHAEREBE NSRS BARETAHAREE A - AARKE 2. W EHIE I m, —FTFEMX.
LR L SCREFER R R E RER F MM E PR ERE S, RS E R S A R EHR 80d E,
HifEH ARG S5 (Clerton eral. 200D), AKIAB LR, ARIRMAEE EREERGERAQA
mEE RS FEMEEEE RN TR R ERNBNEMT A S, FUEAZE EREEYMEREgA
HEREE BREE R ERMEF S ESS B . A EaREZE E 585 295 mg/ kg 7B i 75
BHEMEESER 28 mg/ kg BIK (Clerton ez al.  2001), AR H UEXEIAHEEETERMERXT
203. 2mg/kg B, MR EE SR A TR E. B RBINEEO AN P A4 E ERMBMNEY.

HER—FEFEENERREEREAENT, AR RS, B RN 300mg/ kg WAL R EfREE
RERYI S AMETE Y (Obach eral.  1993),600 mg/kg BI4E4: E E XF 4 3k 89 1 75 %) #MMATE 198 A B 94 (Ortuno
etal. 2000),{8 1 200mg/keg B4R E H 8 B2 Z (Ortuno eral.  2001). Montero Z:(1998) 3R, %4
TR R ERINE KR 600mg/kg B, A B 52 55 4T 8 A9 AMATE ML MR M B R S B 1 200me/kg B, FMME IS

ABERT. ARXBF EERERNRIED 25 3meg/ke 5. MEBAMAEM B ET S, LG B BEWME
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o, RAEER PRI R E 7T LIRS a3t B A AMA KPR RS M %3, R b EA R ERS
BHAEHEEMEELGEFREREINE,

BEAY B AR —F R ERE A B B RGPS, 2 5 £ 37 5 040 A B 4 A v AR 9 A LR
HIB R E R . B E ALY BRSPS , B IS R B th B AU BE 7 5% (Munozm ez al. 20000, £ &
FAYO KR BRY THEEAYEABERE S KESNYHRE KT EME, Lee % (2000) il , A& 50
~200mg/ke HAR E B R SR BET X UF, K SOD & # 8.5 THRME 25mg/kg LLF A 400mg/kg UL F
BAREFBRREHIIFN SOD HH, AR ERTFEE A EEWHIN SOD M=t gsh FEH4E%
200D, ALK H . XELAMNFEFBENLYEACEEREENELER ESBOENT RIS, 45 n& 1
BnEl 203. 2mg/kg B, REL I E P B EYBAABE LT R B ERE, RUARPRMEREEXERE
EFREHEEAYBALEEE Y, N3 5R R B4 & 8 %K.

33 ARPRELLERESERYWE

AEFHEARERKVREEEER ERMEBARR. LinZ QO RER . ERALEKWEEELEER
MBS RN 4% ~9% , R EREER 2 5 61~68 mg/kg M 104~115 mg/kg, i #5 I BF & 47 6
RMBEAE EWEEEE 131. 91 mg/kg(Sau et al.  2004), ALB v, %4 % EHRMEAT 102. 8mg/kg
st , REL AR AR FEAKEMBERBA B EENES, BB DR K, EEaO AL KERE
FEMARELEE ERERER 102. 8mg/kg £4. NREFHEE  ARIFHARMNFHELEER ENBEBERER
TERANFE,Montero % (1999) LU IE K TR BR & & . IE R B IE /1 AIAMETEHE 3848 . AR & 3L 88 Sparus aurata
BEHELEER E SRR 250 mg/kg WABIES, it BE PR BB BREELE R E FEH 300mg/kg B FRAT,
ALEAAEYTEEEYE PREALE R (Mulero etal.  1998;O0rtuno ezal. 2001), AL, NIEHE
EHEAMEEEMEEAY S AEEYERERE  FELARR N E - CSHBENBEEER EEMmEFR:
EFRgEEE E KN 102. 8~203. 2 mg/kg B, WA BB &, BAMEN W Z7E 25. 3~203. 2mg/kg B &,
B B B AL EEIE HEAE 25. 3~102. 8mg/kg A TR EKF . G EF&RBEIRBFT LI, W44 K E X5
102. 8 meg/kg AP F R B AKEBRBNIR N . SLd, EEAARSELEE EFTERE R 100 mg/kg
EAR.UFEEEIARERFNERMBRATIRT .
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