E33HFE2H
2000 4£ 3

K o= o2 R

JOURNAL OF FISHERIES OF CHINA

Vol. 33, No.2
Mar. , 2009

X EHS:1000 —0615(2009)02 —0288 —07

44 R E X3 A X B EE A KM RE A0 H (L BE AT B %2 M
&%, EFfE, X ¥, 0 #

(D) RF S BB , 1)1 HER  625014)

BEREAXRTART AL EEA R EARAX R A KER BB ELN D W,
HENEHRATT WS HIE, HH00 B EWIER X B4, FHHRE(5.00+0.50) g, EHLo
RANMCEA(LT MAIVAERAK 2 F Fmsk £ % E0.,50,100 F2 1 000 IU/kg 4 ¥) , &4
REINEE,ENELETS Bo REHI05d, RBLERER E—ERMATFHN, A4 K E
oy REREHA B R ER FEEKE(SGR) E B Y EMFEHE(P<0.01), L%
AEEHRMEY 100 IU/kg B, Y F WA EEE, 98 % 97.78% +0.96% ,2.99% +
0.50% ,163.71% +5.62% F2(7 478.00 +62.01) g/ B, R EEEFHALEZERMERO
IU/kg 4(P<0.01); 64 F ERZEY WA X R E i A RIER & B 0l By B 78 % (P <
0.01 or P <0.05), 100 IU/kg ¥ 4 B & & B Fo flg B g 75 M & &, 2 #1348 (29.33 £1.66) U/
(min - mg),(196.52 £17.28) U/(min - mg) , % B Z&F 0 IU/kg F 4 (P <0.01) fu § &
®T 1000 IU/kg A4l (P<0.05), EREZW 44 FEE—ERMATAREEREHA
XE#E KRB EYE, R KREL,

KB R X R AERE; A KM H LR

FESHES S 963

#E 4= % E( Vitamin E) /& Evans 7F 19 tH4g 20
FERERMMAN—FIBEHAEER, EERA
a-E F B ( a-tocopherol ) A W TE I T A4 B B
A F =B (tocotrienol ) iy B FR, H2E 6 ALHR IR
F ERRER S g A, W EATRBRE R, 7T
RENSNBEEYRA R AN, FAR E X4
Fai R ER S RN REREEREEN
YER, ATHL AL, R 3 40 B B L R AR 37 W40 il
BERySER R HE s SR E Y, 4
£ E R REVRN R MBLR T, e iR
NS ERN,BE  REASTE, BREHHE
WEMERARRE R TIHREHRENE, F
FTHEHREE 2SR, Wsh, fEEER
BRI EEEHEThRR, & 5HA NS BRI
BB PLIR ML BR A B, VAW 4L A BANE &
FURBEVLRB R 4E+E, L K sh ik & fh (R &
& RE T HEAE —EXRY,

15z 4% B 5 :2008-03-30 1& 5 B 3 :2008-06-09
FRI B : )RR E (TY029 - 040 -2)

MXEFRIRES A

B A X A ( Ictalurus punctatus Rafinesque )
IMPRENES 185, JB T85TE B ( Siluriformes) | £
P} (Ictaluridae) , HHRKIRK A, HRARHTH
TESR VYRR &M & KB ER LA R R v FE T
B, BRI T | MR R E AT R e T, 3
B T RE ERHKFREM, =& 5 XE
BKFRBERTR—EU LY, e BEEN
EHET R GRS SRR ERKR TR
HVEE R B R RS R R B
I Ao 1984 4F i ] Jb 48 K = RLE 5L B
HKGI#,1987 S AT EH B, RE LB R
E#AREN EERMHZ—", EER, R
WRAXEHNAREFEETETHEREY
FERREGEHE ", WA THEER E X BK
XA K M AR K IH AL BETE P e 2 4R I
B, AXFRER T 4E4ER E XA X 2
AR MR R AL B e B R me, LU 45 T R

WEINEE 4R, Tel: 0835 —2885910, E-mail ; kywang @ sicau. edu. cn
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FERBIFE AR — 2 HE B o R A L 2 7=k
AR R

1 MRSk

1.1 #iE

{ERRBE S B 900 B, BRIAE (5.00 +
0.50) g, BB T g, YIFF 2 G H1TRE
1.2 KBS ARAREA

BBk AR E BB HR A, &4 A
A (LT ILAV) , 80 E3ANER, 51
BER B, ARMIXBESEER(P<0.05), I,
I I AV AHRR 3 G sl & 44 & E 0,50,
100 11 000 TU/kg 4%}, 3547 105 d 328, 4i4:
F E f B = KRR IR BT B i 4t

BERES BOCIR 8] HRA LB E

FTE,LREMARET LE]L,
1.3 HAFER

SRS 24 KR8 (80 cm x 60 cm x 60
cm) fRF% , 4R R B SR ST TIHE . LA
FERAZE S AL 24 h AR A ST R K A
ZBESAHEEH BRK,PXS-35 ¥HE FIHRIK
B praE K E, H pH 6.8 ~7.5, %% 8 ~ 10
mg/L, KiE 20 ~24 C;mhY . FEFE.ES
J& Hg, Cd, Cu, Pb, As fF5 ¥l 7K Fatr i (GB
11607 —89) ; B R K —IK, BRI AK =22 —,
FRAH 7:30,13:30 11900 FHE 3 K, HIEE
ERE., KREREHTARRE, BUE, WER
XA RSN, R KR2L £2) T,
1.4 HEFHaEREER

BRI IC R PR BT, ITE
IR, ARRFHRMERNFE, ITBEHE,
IERERNRIEER, FSREARS 1 h Bk
BRI ER BRI . RIS 45 U TR BRI R
8, T EMAGE T TR REE s
EY 8

BIEZE (%) =RKREE/VEE x100; &
(¢B) =RBERXE(¢R) - BREE(YE);
FrEEKHR(%/d) = (Lo ZHRFHAEE - Lo FF
WHEHARE ) FRBRE <100 B H AR (% )
=H/(FEE <xHHEARSE%) x100;1&
HE(yR) = aR{EE(vR) - AREE (¢
B) ;A =FHE(vB)/ME(¢E)

®1 EMiARABTEFRES
Tab.1 Composition of basal diets

and nutrition level %
JEkL ingredient B8 & percent

BB gelatin 6.9

¥} fish meal 12.4
JKTE T rice protein concentrate 19.5
M soybean meal 23.68
a-3EH a-starch 32.77

PR — S 45 CaH, PO, 0.8

£ 4L B8, chlorchoine 0.4
P 4 ethoxyquin 0.05

HA%AEE! vitamin premix 0.1

Z %2 minerals premix 1
K E.iH soybean oil 1
£ 3l fish oil 1.4
FEEF (% ) main nutrients

HEH crude protein 37.47
AR crude fat 5.24
JK4y crude ash 12.18
BB effective P 0.45
$AER E(IU/kg) Vg 2.09
KBE(MI/kg)® gross energy 17.38

Hl.EG%ER V, 4400 IU/kg, Vi 2 200 TU/kg, Vi 44
IU/kg, Vg, 11 TU/kg, Vg, 13.2 IU/kg, Ve 11 IU/kg, Vg, 0.01
IU/kg, YK 0.5 IU/kg, Z8R 35. 2 IU/ kg, HHER 88 IU/kg, R
22 IU/kg, WAL B AR 275 IU/kg, V., 40 IU/kg;2. E 5T Y&
FeSO, - H,0 400 IU/kg,ZnSO, - H,0 350 IU/kg,CuSO, - 5H,0
450 IU/kg ,MnSO, - H,O 420 IU/kg,KI 460 IU/kg, Na, SeO, 520
IU/kg,KCL 550 IU/kg,NaCl 650 IU/kg;3. B8 =FH + I +
BAKLEW(ED 23.9 K/g, R A7 39. 8 W/g, R K& W
17.6kJ/g) %1

Notes ;1. Vitamins premix V, 4 400 IU/kg, Vp, 2 200 IU/kg,
Vg 44 IU/kg, Vg, 11 IU/kg, Vg, ;13.2 IU/kg, V11 IU/kg, VB,
0.01 IU/kg, Vy 0.5 IU/kg, Pantothenate 35.2 IU/kg, VPP 88 IU/
kg, PTGA 22 IU/kg, Becholine 275 IU/kg, Vc 40 IU/kg; 2.
Minerals premix FeSO, - H,O 400 IU/kg, ZnSO, - H,O 350 IU/
kg,CuSO, - 5H,0 450 IU/kg,MnSO, - H,O 420 IU/kg, KI 460
IU/kg,Na,SeO, 520 IU/kg,KCL 550 IU/kg,NaCl 650 IU/kg;3.
Gross energy = Protein + Lipid + Carbohydrate ( Protein 23. 9 kJ/g,
Lipid 39.8 kJ/g, Carbohydrate 17.6 kI/g) [*]

1.5 ®mivHE&

WIS R G 2 AU I 2R X R 2 R AR
HPER BB HE 5 B, 78 vk & P % 35, B B Al
W I Ja R R AT IR , RIBR 2R BRI A5 4020
PRk ER Tk (4 T,pH 7.0) ¥WEEHLEN
=, BRIy, B RIRE. RERY
B, 010 fEARFRETKGRE R 77K (4 T ,pH 7.0),
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A% FEVKAE (4 C) EE 1 h,4 T ,4 000 r/min
B0 10 min, I FIEW S L IEB B KA (4 T)
FREFEA

1.6 BEEFHMENE

B 5 1 G T S S B Y R 38 AR T
BT, BUTEEE TS 6 mL T 37 THIH 10
min, {4 MA 1 mL BRI, T 37 TR
F 60 min, SR JGH0A 3 mL 95% Z.BELIK Ik
BEo TR FAIA 3 ~4 BB, H 0. 01
mol/L K NaOH i , RS E ML,
of R R 7 HR g B A A 5 A B, (AR T
RIBFIMARER, BEHUEZEREAES
bp 4 #& NaOH 1 32 40 F 8K, A U/
(min - mg),

TEREHE R ES ] 3,5- R KB R
B HE T B 1 g IS T 100 mL ¥R
70.025 mol/L.pH % 6.9 B BEBRE v, AL
il 1% M BB KIEMBBBT 37 THH 10
min , FZFBBPIA 1 mL BRIER, F37 C
3R N 5 min, SR 5 AR F A 2 mL
3,5-Z A KR B AW, il 6 mol/L NaOH 1
mL, F 3KV E W 5 min, BUHE KK,
¥HARBE 25 mL,{BS, F 540 nm AP E R
Ml XHRRR B, o 1 mL BERLEEW 0 6
mol/L NaOH 1 mL, i 1 mL JE# 8% ,37 CRM
5 min, A 2 mL B A%, A BAER. e
B, ABERR S v AE = AN IR . BEVE MDA &
ZTUEE A0 I R N RO AR R & kR

N, B4 U/ (min - mg)

T EEHE M E S I Folin-Bhk ™ #E47,
BL10 g¢/L B8&E 1 1 mL F1 0. 025 mol/L BEERZE
BW(pH 7.5)5 mL FiRXEH,37 CTRE
10 min , GEAA 1 mL B, B4EER IR 15 min,
A 3 mL 10% i) = FEEEBR 4 1L S0, i1 IR 3B
L, EE®B 1 mL, fim A 5 mL 0. 55 mol/L K
Na,CO, #110.5 mL Folin i3], 37 C/KBF &
15 min, FK 680 nm £ T, 76 1 cm [LEAE
HEAT A E . X IRE SBIMA L LG MW
FBHMEE B2 EHE 08 EE R RO E R
&R, 8404 U/ (min - mg),

1.7 BiEaE

FRIEEE A SPSS 12. 0 &t ririk b attT

BEERL,

2 4R

2.1 RRiE=E

YR E G = BE BB s R A B 2R
(F£2), 0 IU/kg B4 B8 ALK 70. 56% +
4.19% KB EFMT 4L R E G4 (50,100,
1000 IU/kgZR H #8) (P < 0. 01);50 IU/kg.
100 IU/kg # 1 000 IU/kg ¥ hn £H Bk 7% R 7
(96.34% +3.85% ) ~ (97.78% +0.96% ) ZJal,
BAEBEREZR(P>0.05), HILEN, Y44
£ E S8 50 IU/kg Y, AR S 44 K E
TR, EEASHERE(P>0.05),

R2 £EE ENUAXELEMEEHRNE
Tab.2 Effect of vitamin E on survival rate of Ictalurus punctatus

R4 group I

I I v

JAC S

: 70.56 £4.1942
survival rate

97.22 +2. 555

97.78 +0.965 96.34 +3. 855

RT3 E LARR NG FRARER BE(0.01 <P <0.05) , XEFHARERFBE (P <0.01) , HAFHERERE

FABE(P>0.05)

Notes; Values with diferent superscript small letters within same line indicate significantly different(0.01 <P <0.05) ;values with diferent
superscript capitals indicate sjgnificantly highly different( P <0.01) ;values with the same superscript letters indicate no significantly different( P >

0.05)

2.2 HEMEE

WE BEAKR f4ERE BEFMBSX
AR EXIE(JW) g EKE(SGR) (F
3) . FEEHER E FIKFEHEm, JW F1 SGR
BN 5 MR, 50 TU/kg 100 TU/kg I
1 000 IU/kg %/M4H JW H1 SGR 1% B2 5 F 0 IU/

kg Ht= 40 (P <0.01) ; 50 IU/kg F1 100 IU/kg %5
A Z EEFABE(P>0.05), H44ER E K
JNE K 100 IU/kg B JW (72. 00 £2. 74) F1 SGR
(2.99 £0.50) A F R, B S 4EE R ERME LFHA
%1000 IU/kg i} JW F1 SGR [ TMiFEA%, H JW Fl
SGR (B 18 ZKTF4sh1 100 IU/kg 41(P <0.05) ,
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R3 ZEREXNRAXEARE HEEKEHRN
Tab.3 Effect of vitamin E on increased weight, special weight growth rate of Ictalurus punctatus

A MBPE(gR) RKYE(gRE) HXHEE (g/B) REERE(%/d)
group initial weight last weight absolutely increased weight special weight growth rate
I 5.21 0. 08 62.93 +2. 3642 57.73 £2.5542 2.61 £0. 034
I 5.22 +0.09 76.10 +1. 435 70. 41 +2. 938 2.96 +0. 065
m 5.20 +0.06 77.20 +2. 385 72.00 +2. 745 2.99 +0. 508
v 5.19 £0.11 73.93 +0.375° 69.75 +0.64%° 2.85 £0.028°

:FA—SRE LARR RN EFRARER BE (P <0.05) , AEFRERREREBE (P <0.01)  HAFERRERFE

F(P>0.05)

Notes; Values with diferent superscript small letters within same column indicate significantly different (0. 01 < P <0. 05) ; values with
diferent superscript capitals indicate sjgnificantly highly different ( P < 0.01) ; values with the same superscript letters indicate no significantly

different( P >0.05)

B RME BES AFEER HEXE
) B H R SCR R E R R AR 4
AXESENEW, EHERARNBEEE —E
EENEAEAER ERMERN EFm 7, EE
—EMB ARG REZE A R E BN E i3 I pE
fR(F£4), 0 IU/kg FMAE HEREMFRIEE
BAE, 4 5% 139. 21% 7. 82% 1 (5862. 90 +

56.87) g/ B, (E B AR , 5 (2.06 £0.12) 5 50
IU/kg F1 100 IU/kg BN 4H 8] & A B R M348
BLBEZR(P>0.05) AR BEMBESTO
IU/kg F1 1 000 IU/kg FRINZL (P <0.01 or P <
0.05) ; /Bt REAR BEMT 0 IU/kg B (P
<0.01), BT 1 000 IU/kg FRIMLL (P <
0.05),

R4 ZEREXNUSANEEOEARYE RERABRYORR

Tab.4 Effect of vitamin E on protein efficiency ratio, feed quantity, feed conversion ratio of Ictalurus punctatus

A BHME(%) BRIER(/B) TERLR S
group protein efficiency ratio feed quantity feed conversion ratio
I 139.21 +7.8242 5862.90 £56. 8742 2.06 +£0.1242
I 163. 30 +2. 808 7334.80 +42. 53% 1.75 £0.03%
| 163. 71 +5. 628 7478.00 +62. 01% 1.74 £0.06®
1\ 152.97 +1. 945 6898. 43 +44.215° 1.95 +0. 025

H:RA—S%RE LARR N E FRARERBE (P <0.05) , AEFRERREREBE (P <0.01)  HAFERRERFE

F(P>0.05)

Notes; Values with diferent superscript lower-case letters within same column indicate significantly different(0.01 <P <0.05) ;values with
different superscript capitals indicate significantly highly different( P <0. 01) ; values with the same superscript letters indicate no significantly

different( P >0.05)

2.3 BiEMITREESSE.EEE. E0NEEE
M AR E X B R b mE v
WA BZWE (P >0.05) ,{H% 5% 5 8% &M
7 EEE AR BEE M (P <0.01 or P <0.05) (&
5), BEEAR. FHEEE A, B BERK
TRt R FR R R 7 T 2 7E — o Y B P R AR )
AR ERNEN EFAmER, S F4H4ERE
WInE A 100 1U/kg B, B B A R AR R A B
BB YR RS, KRB E ST 0 IU/kg §hn
(P <0.01), B & TF 1000 IU/kg G (P
<0.05) ,fB5 50 IU/kg FMATBEZR (P>
0.05),

3 g

3.1 445 %EMNMANEEE KRR
YA R E 75— & I 2 V5 B P BB 2E K A 3

YK, HEZ BN Ed ZHEERR
EAL Y, FEERAE T —FA BB FDRES, A
T3 BOK 4 3 W 534 B R FARBET
B AR RIME RN AA R E G, TH
BRI ERI K A SR 2R B R A ARSI BR
BRI , ZEREDL R BTRR R, AT ER
KA 3l W W A7 0 3R 3 B AR AT EDBH A A
RO PR BN, AR B S 43E
K 7 ¥ 8 ( Oncorhynchus tshawytscha ) 81 g
( Cyprinus carpio) (41 e IR £ ( Amago salmon)
(5] S A 7 BRI T ARDRHH TR IE R A AR R
E T i 2 $2 i gk ( Mugil cephalus Linnaeus) "* %
FEF i ( Sebastes schlegeli) 1. ¥g fg ( Pelodiscus
sinensis) ' G T 2R AR R AR H R A A %
BE KP4 E R E WX F K F 8l (Sebastes
schlegeli) " %2k ( Oreochromis ) ™) g H: & T¢



292 K =¥ R 33 %

MEBREEM. Y ERESAPIRGRER—
LR B I 4E A R E X B SR A U 2R
WER FEERR EHRARMREHENE —
EBCEEM, B3 & R I8 R R i A L
FHA—F, 0 IU/kg BRI TE 5 SRR 0 B 2R AR
BEMTYELER E B4 (50,100,1 000 IU/kg
W) (P <0.01) , HIRHRE A X RT3 1
HOW) FFEEKE(SGR) (& HREHERNBE

BEM, EERTHE=4 (P<0.01),RH4
AR EXNFERAXEAHAR BENREREM. B
1 000 TU/kg#SHNZH B s X R A 4% A IR 4R AR 4 (R
F 50 IU/kg 1100 IU/kg B4 (P <0.05) , 3
WA RGBSR, 4R E A RRBER
R R B A KR, E T HEAKRT R
HAERNRE AR — BB,

RS5 HEFEENEABARR
Tab.5 The activities of digestive enzyme in the digestive tract of Ictalurus punctatus

[U/(min - mg) ]

564 group I

I I v

H stomach & Wi B lipase 132.37 £17.5842
YEX S amylase 27.15 £3.242
" 7E 1 8 protease 13.29 +1.1242
f:r'iz . & Wi lipase 113.38 £21. 184
YEH S amylase 21.26 £2.24%
7E 1 8 protease 9.81 +0. 9442
n:iig ¢ JIE Wi % lipase 73.96 £15. 0647
YEX S amylase 18.35 +1. 3842
7E 1 8 protease 6.32 +1. 0642
hf (;?u ¢ JIE Wi % lipase 43.16 +11.35%°
JEREE amylase 10.57 +1.634%
PR R T B B protease 10. 31 £1.934°
hepato- & Wi B lipase 83. 68 £10. 6942
pancreas YEX S amylase 6.95 +0. 6942

EH B protease

20.43 1. 3642

27.53 £2. 895
188.45 +18. 528
29.52 +£2.0542
18.13 +2. 165
169.78 £23. 155
23.22 +0.8942
15.44 +1. 735
115.36 £21. 845
19.41 £1.2242
10.18 +1.458
79.65 £15. 945
11.56 +1.4042
14.10 +1. 508"
122.77 £19. 928
7.59 £2.8442

29.33 +1.66%°
196. 52 +17.28%°
29.94 +2.3542
19.33 +1.408"
176. 52 +30. 40%°
23.49 +2.8442
15.33 +1.465"
122. 75 +20. 545
19.87 £1.5142
11.27 +1.258"
80.81 £19.228"
11.87 +£1.064%
15.46 +1.285"
125.10 +22. 325
7.68 £0.9342

24.21 +1. 665°
158. 33 +£20.208¢
28.37 £3.2242
15.21 £1.028¢
132. 37 £30.265°
23.37 £1. 4042
12.21 £1.138
106. 13 +18.628¢
19.11 £1.0842
8.74 £1.25%
58.55 +17.588¢
10.87 +1.0242
12.51 £1. 708
103. 71 +£25.728¢
7.64 0. 4642

RT3 E LARR NG FRARER BE(0.01 <P <0.05) , XEFHARERFEBE (P <0.01) , HAFHERERE

FABE(P>0.05)

Notes; Values with different superscript lower-case letters within same line indicate significantly different(0.01 < P <0.05) ; values with
diferent superscript capitals indicate significantly highly different ( P < 0.01) ; values with the same superscript letters indicate no significantly

different( P >0.05)

3.2 $#EREMNHAXEEELEENHNER
IKAE SR B A KR T BRI E 7
G3EAS TR, DA T e JFG T A1 Bl 0 A o B 2 R AR
W, — BN ER YRR
RAEH A, H S st R EHEAL , B AT LBg e K
HSYRE S B EIR A EZNER. Fi,
KA s E Z AR A E D AT, B IE AL
B AP L B G T 0 T LA B AL B T
H R TIE TR KA EFR Y RXK A Si¥EL
W T M B B — BeiRE , RS B &
PR BE 3. 3 H | B A ( Ctenopharyngodon idella) 1]
REBR LS v, (R R K R IR
B 41 61 ( Eryghroculter ilishaeformis ) i iE F1
JB R B M S M FERDRL R EUK P T B B R

(P<0.05) ; BEA%S™ Ll A R B
3275 B i ( Cyprinus carpio ) JFF [ IR A1 7 36 & A
Wi R B  JEMBRROIE M (P <0.05) , BA X4
HER E K A 3 1 B kB B 4 R AR
o ARBWH T EAEE E WK S L
EHEMTIRN AR, RS RENAER E K
B B B R A B R
BHg e iiiEE (P <0.01 or P<0.05), 0 IU/
kg TRINZH NG 10 R G0 4530 40 T E TP B 5 TS
BBERTHEAERERMAE(P<0.01);
Pkt & E VRINE K 100 [U/kg B, 78 488
Hef B vE M 335 B, LB E T 1 000 IU/kg
WM (P<0.05), BT UEN, FERELE
—SETIK T T LB R B B A R B



23

i 8, % R E RS R AT KA REF0IN LIS ISty R 293

TE AR SR F B A 0 B 5 4 TR 2R SR W R
TR, 2 4R B AR A 2R (R EHAE K

B30k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

(12]

(13]

Carballo E C,Tuan P M, René J M, et al. Vitamin
E ( a-tocopherol ) production by the marine
microalgae Dunaliella tertiolecta and Tetraselmis
suecica in batch cultivation[ J ]. Biomol Eng,2003,
20:139 -147.

Wise D J. Effects of dietary selenium and vitamin E
on red blood cell

peroxideae activity and macrophage superoxide

preoxidation, gluatthione
anion production in channel catfish[ J]. Aquat Anim
Health,1993,5:177 —182.
HER,F #ZEH% REXSAXEHETFHE
HBLRFIRTR BRE[T]. Il REFIR M 1998,
4.75 =179,
BIEY¥. pEES X R BRR R RE[T].
b AHE =l ,2005,2 :20 —23.
BRISHR, f /00, R, % HACCP (ARZER R
XEMATEREPHMALT]. Ak, 2007,
37(4): 72 -75.
BRI, B B, RBET, 5. B R AR s T i AE
WRENDESEET]. TElERL%ER, 2007,
20(5): 1124 —-1129.
Bk B ETTER, BREDS , ¥ R R —BRE
WHPAEEERRERE I MEYE
I}, 2006, 46(4) : 649 —652.
National Research Council. Nutrient Requirements
of fish [ M]. Washington; National Academy
Press,1993:27 —30.
Steffens W. Principles of fish nutrition[ M]. New
York: Ellis Horwood Press, 1989 :256 —258.
Brockman H L. Triglyceride lipase from porcine
pancreas [ J]. Methods Enzymol, 1981, 71; 619 —
627.
PINRZEY R EHEARFERIM]. LR AR
HE KL, 197957 -62.
EHERZEMREYHZEZ. EYHLELE
R [M]. JER R EHF H A, 1979.73 - 74.
Thorarinsson R, Landolt M L, Elliott D G, et al.
Effect of dietary vitamin E and selenium on growth,

survival and the prevalence of Renibacterium

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

[22]

(23]

[24]

(25]

chinook
( Oncorhynchus tshawytscha ) [ J]. Aquaculture,
1994,121 (4) :343 —358.

Watanabe T, Hibiya T. Effects of «-tocopherol
deficiency on carp[J]. Bull Jap Soc Sci Fish,1970,
36.:623 —630.

Taveekijakarn P, Miyazaki T, Matsumoto M, et al.
Study on vitamin E deficiency in Amago salmon
[J]. Bulletin of the Faculty of Bioresources,1996,
16:17 —24.

Wassef E A, Masry E L, Mikhail F R. Growth
enhancement and muscle structure of striped mullet,

salmoninarum  infection in salmon

Mugil cephalus L ,fingerlings by feeding aigal meal-
based diets [ J ]. Aquaculture Research, 2001, 32
(supplement) :315 —322.

Bai S,Lee K J. Different levels of dietary DL-a-
tocopherol acctatc affect the vitamin E status of
juvenile Korean rockfish, Sebasres schlegeli [ J].
Aquaculture, 1998,161 ;405 —414.

Chen H H,Way Y L. Effects of dietary vitamin E
level on growth and tissue lipid peroxidation of soft-
shelled turtle Pelodiscus sinensis [ J]. Aquaculture
Research ,2004,35(10) ;948 —954.

FBESE— MTRER, B, % FEAXEER
EMFRERESHEMERSEBIXRI]. KA
¥l ,1989,6:48 —51.

X EH, RIER. W IFE BB [T]. SR
%#,1984,5:46 —50.

Lee P G,Lawrence A L. A quantitative analysis of
digestive enzymes in penaeid shrimp: influences of
diet,age and species[ J]. Physiologist,1982,2(5) ;
241 -247.

MR AREEZE(M] T H: T AREHFH
JiAt,1998:37 —43.

wER. B F, 3 B,FE mNEALEKVESR
HARFIE LB E R RR I [T]. B¥KT= R
##%,2007,16(2) ;124 —129.

B W, EE A, F AREAKFREN
B LB RS LT 8 T AL BRSPS [ T]
ShE F£4%1R% ,2007,19(2) ;182 —187.

RRLE, LW, TH%. FRRNRTEA4ERK
HREFIHAL ISR (V] PERZEER,
2007,23(6) :645 —647.



294 K =¥ R 33 %

Effect of vitamin E on growth and activities of digestive enzymes
of channel catfish, Ictalurus punctatus Rafinesque

HE Min, WANG Kai-yu, ZHANG Yu, SUN Ting
(Animals Medical College, Sichuan Agricultural University, Ya'an 625014, China)

Abstract ; The experiment was conducted to determine the effects of vitamin E on growth performance and
activities of digestive enzymes of channel catfish, Ictalurus punciaius Rafinesque,and probe into mechanism
tentatively. 900 healthy channel catfish [ (5.00 £0.50) g] of average weight were randomly divided into
four groups and each group included three replicates of 75 channel catfish. Group I was supplemented with 0
IU/kg vitamin E, Other three treatments were supplemented consecutively with 50 IU/kg vitamin E for
group II ,100 IU/kg vitamin E for group Il ,1 000 IU/kg vitamin E for group IV. The experiment lasted for
105 days. The result showed that Vitamin E could improve survival rate, special weight growth rate( SGR) ,
protein efficiency ratio and feed quantity of channel catfish notably (P <0.01). When vitamin E was 100
IU/kg diet, the fish had the maximal survival rate, special weight growth rate, protein efficiency ratio and
feed quantity [97.78% +0.96% ,2.99% +0.50% ,163.71% +5.62% and (7 478.00 £62.01) g/tail) ],
higher than the vitamin E adding amount for group 0 IU/kg extremely notably (P <0.01 ). What’ s more,
vitamin E had significant effect on protease, lipase in the gastrointestinal tract and hepato-pancreas of
channel catfish( P <0.01 or P <0.05 ). When vitamin E was 100 IU/kg diet, channel catfish had the
maximal the activities of protease, lipase[ (29.33% x1.66) U/(min - mg),(196.52 £17.28) U/(min -

mg) ], higher than the vitamin E adding amount for group 0 IU/kg extremely notably ( P <0.01 ) and
higher than group 1 000 IU/kg notably ( P <0. 05 ). Therefore, these results indicate that vitamin E can
improve the growth ,activities of digestive enzymes of channel catfish at certain level.

Key words ; Ictalurus punctatus; vitamin E;growth performance;digestive enzyme



