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. AFFITR TR AR 4 R E BRI # i # (Peliecobagrus fulvidraco) 24 K A RE S . 7ELLEAAS |
TR A LA R AR 2 BRI 0 merkg (R IRZH )25 mg/kg .75 merkg 125 mg/kg F1 175 mg/kg B4R EBD K 5 P
SEGIRRE, AR (24.0£3.0)CF , F FRSEI A RL 3 VRS- B A T B2 5.1 g B0 41050 d., SCRRES SRR,
TPk AR 2R E AT IR A B A E A KRR ESCR 2R AN 2.2 (P> 0.05); AN N 175 me/kg i, BE5f
TR W ERRR (P <0.05); B R AEA 2 E U8 I i3 &, 88300 i 2% 8 S s AL G (SOD) TS PEA ™ A ik &
A (P> 0.05); WS R 125 mg/kg Fl 175 mg/kg Bf, MK TN % (MDA) 1975 it i 5 AR (P < 0.05); FIAN A IEFR 4L
BEVR Nt T 3 E T (P <0.05), TAFWE A 7R B0A W54 (P>0.05), 54 DL AR R P i inis s 4t A R E
A3 Y e A (R, MR B YRR SR G ) AT SRR T TR B S A R DL . HERE AR B )

IR 125 me/ke AEA R E. [ EK7RHE,2010,17 (3): 521-526]
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[, 4 A4 2R B 78 1F 5 IR b 72 & s 4E A=
2 C 5 UG 2R S A I 55 J T A 45 J A
Mo = 4iA 2R E, 2RI IR BT R PR
SR AR 2T 2N Mk AR ik s ML I
ARZE T WG B 0 (4 480 3 F Y RE 72 PR HLAAR (g
J S e Ty B R bR . SRR B AL (SOD) J2
HUAE bR A B R E BT A AL YD, T Ty
(MDA) JEHLIABE 1 SRR =4

T Fi A (Pelteobagrus fulvidraco) J2: 7 [E IR 7K Ff
TP 28, FRAMBL H &4 K. HETA SCH Y
FRFRFHBAR I BIFAR Z (B8 T 55 K T AT
B, ZHOIEFRI SR A R W, e R R
SRR SR AE 34% ~ 4497 2 75 Ak, B 4k A

s BEE: 2009-10-10; 11T HER: 2009-11-30.
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218 wang % 0T RS AEIB R, LAfIAS SRR
B, A R R, mC S LA 1 41.0% R
17 9.0% B 2FHG il Al inlkE CRUBE 292 19 MY - ke,
L), Femb iRk a— 242 BB & 8 9.2 me/kg, 5K
Wy FH 2 R E N 2 R ERSRER (7% 4k R ES0%,
WL 25 A A B ml T B2 T A7), 43 e
RERH P A IN4ELE 2 E 0 me/kg .25 mg/kg 75 me/ke .
125 mg/kg 175 mg/kg Fe il 1 #5 5 56 20 1)Kk, 4 4]
BHER S 1 40 B i, 1R A 3440, /N2t
TREATLAE 2 3 ] i O e sk, T g i
ANH 60 °C, WORL 4202 em, K FE 0.4 cm, T /5

HE—4 CHRM T RS
1.3 RAFEE

IeTE B  PRIE R KRS — 3 AR TTEE S g 72
A0SR 15 KA T B4R 20 B . BEPLA A
S, H3INEL, A RS R
FTHeme, B RS0 R], 25 AN /K TG Tie A3 4215
B BRI BAE S mg/L L) B H 44 1/3 1k
LRI BT, S8 3 [R]F- 347K 3R R (24.0£3.0) °C.
SIS IR A R R e SR, g H R
M2 YK (06 : 30 F118 = 00), 43 51 5 H 5 17l & 11 40%
H160% , YAV ] 2 30 min, 5 MR 25 5 57 B 1]
WO T FRE . FRAH S22 50 d
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Tab.1 Formulation and proximate composition of basal diet for Pelteobagrus fulvidraco %

Ji47 Ingredients i * Contents* || fb222H4> Chemical composition i * Contents™
F %) White fish meal 50.0 MM Crude protein 41.64
K1 Soybean meal 20.0 HMUIENT Ether extract 9.02
il Soya oil 3.0 WAy Ash 6.25
FRVER) Corn starch 232

BRI 4EEK  Carboxymethyl cellulose 1.0

Ak ZTRAL Vitamin premix 0.5

WAL Mineral premix 0.5

frh Salt 0.3

Wi A %5 Calcium biphosphate 1.5

e * FOR YRR (%) A E ZF0RE (me/kg Tk AR E): 4542 K A,10 000 1U/kg; 4E4: 28 D, 1 000 [U/kg; 4EA2EK K, 45 1
Tk, 25; i3, 12; 4B K B6,10; BilE 3, 5; D-1ZRH5,22; /WK ,0.5; MR, 5; #i/E K B12,0.3; 4E4E% C,100; HLEE, 605 HAH, 1500.
YRR E (me/kg IR ): 45,5005 5,505 44,1005 41,1505 4%, 1105 5%,15; 4%, 10; 4,55 44,0.75; Bt ,0.45; fili,0.1.

Note: * donates percentage in dry matter. Vitamin premix (mg/kg diet, vitamin E was not included): vitamin A, 10 000 [U/kg; vitamin D, 1 000 IU/kg;

vitamin K,4; niacin,25; riboflavin, 12; pyridoxine, 10; thiamin,5; D—calcium pantothenate,22; biotin, 0.5; folic acid,5; vitamin B12,0.3; ascorbic

acid ,100; inositol,60; choline chloride, 1500. Mineral premix (mg/kg diet): Ca,500; Mg, 50; Na, 100; K, 150; Fe, 110; Zn,15; Mn, 10; Cu,5; Co,

0.75;1,0.45; Se,0.1.

1.4 BUR

ST WA T S A R S g LR 1 d, 2805
RERE R 0.01 g HRP- R AR f A TAR . TR B
FEE AR R R R B PRESS A, MS-222 %
U AT, WAL AL 6 )2, B2 ik L
SERS 2 AT AT VR 1Y 1 mL B0 48 oh AR e
ILRAGIHT B A I P 200 B W e R A A E AR A

1.5 Hmath

1.5.1 AR Rk A R e R AL
CE R RHRR I R FH 2% G475 K43
KRB A AL TR s dEAR R E I e 2
GB/T 17812-1999"' 377,

152 HHEAMEBFEFENE HARAEEER
W7 2 BESCHR (2000 5 i RS R ok, B ERAPE AN -
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HLEE I 2 mL, T 5 mLI 04, inA 0.1 mL
JE£ Ry 10°/mL (9 A B0 25 F0 AT B (Bacillus subtilis) 7€
27 CFKVEWAA 1 b, BUE S MR Ao R HgedE
T Gimsa Yo 0, RN IMFR 3 N0 B, EF TSR LA
M AR AL TFVERE SO R, IR (%)
A IS 200 TR 1) 1 0 50 50 A B R oAk
B WEFEHCA REA™ 120 M W A0 TR 1) 145
153 EBRUHESLEHNNE RGNS A
N 8 R A AL AL B (Superoxide dismutase, SOD)
6 010 BT & 1 pg o e Ak ) TR 5T T
I vk e R U B B E T T . SOD IR
PEHEAT

KLSOD i 77 (UlmlL) = Ouf HR A5 W 6 i — ) 5 4
WG EE) xS IR 2 A TR RO AR I iy 1) 7
FE8<2 | X HRA I e
154 WIERWE RATBAE. UG &
R ) T RIS BT o 0 P 4

R GV AT THRAE
1.6 ZitHiR

K FH STATISTICA6.0 X 45 52 6 K4l 4 7 2
)5 223 B (One-way ANOVA), 244k 4= K E 1 I 1
OS2, AT R, 51T Duncan” s 2 H
i B EMKER0.05,

2 ZER5HH

21 ARHEEZERFMEXEFH A EKHEM
12 2 ] UL, 442 28 E VR O34 N %) 175 me/kg
B, B R AR KR T a3 R S 4 22 )
WA WENE2E R (P>0.05); WARISCR & W& 4k
A Z ERS NG T RDRHOR A I, (N 2
(P>0.05), N\ | BB E R ER s,
PRI AR, AN IR 175 me/kg i, 38 13 6 h
15, 3 EL 5 % BRZH .25 ma/kg 2 #1175 me/kg 20 A 535
PR (P<0.05),

R2 FEHEZERMEXNEFTEEKHIIG

Tab.2 Effect of different dietary vitamin E supplementation levels on growth performance of Pelteobagrus fulvidraco

n=3;xESE
He K 3885 i/ R E B/ (mg « kg') Supplementation levels of vitamine E
Indicator of growth performance 0 25 75 125 175
Y =
Pl L g 5.48+0.23 5.65+0.10 5.1040.02 5.18+0.16 5.3940.16
Initial body weight
48 H , ‘ ‘ ‘
PRI IR s 8.01£0.33" 8.38+0.28" 7.50+0.43 7474038 7.1740.25"
Final body weight
BER/N(% - d) a a a ab b
+ + + + +

FR (% body weight/d) 1.53+0.08 1.46+0.08 1.37£0.10 1.24+0.09 0.96+0.17
2 e KR - d!
s&%ikz/(% ) 0.954+0.03 0.984+0.04 0.95+0.14 09140.12 0.714+0.13
Tl el 2l 2%
;%*4ﬁi$/% 61.57+4.89 66.50+3.60 68.04+£5.02 71.97£3.90 73.33£1.61

TE: [RATER S AR EARESC PR FOR 22 57 3 (P<0.05) 3B (% PR Bttt /d) =100 T Bk B i A KA (WA BT + 2R K Bt )
1215 R AR (%)) =100 [In (AR BT ) —In (RIERIARBTED ) 1 REL RDEEECR (%) = (100K S4BT E ) /T Bk fr it

Note: Values in the same raw with different superscripts are significantly different (P<0.05). FR: Feeding rate (% body weight/d) =100x total feed
intake/[days X (initial body weight-+final body weight) /2], SGR: Specific growth rate (%/d)=100x[In (final body weight) —In (initial body weight) I/
days, FE: Feed efficiency (%)= (100xfresh body weight gain) /dry feed intake.

22 AR4EEZEFMENETEFFRERE
paliat-

13 AT, AN A 4EAE R EUS NG B 80 I 2%
W SODHIA & 22 5 (P>0.05); ikl 2 E
F EUSI R, 3K B BT A L) MDA )5 iti%

WRAARS, 125 mg/kg T 175 mg/kg 2 2H 525616 MDA {5 %F
MRZHA B2 (P<0.05); 2532502 B U A7 g i
PREA BEMEET (P>005), WA K B Rl A,
175 mg/kg 21 5 35 5 T XF M4 .25 me/kg 2H F175 me/ke
21,125 me/ke 21 .35 5T 75 me/kg 4 (P<0.05),
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Tab.3 Effect of different dietary vitamin E supplementation levels on immune response of Pelteobagrus fulvidraco

n=6;x + SE
AR iy TS HEEE %ﬁﬂ%/(mg . kg_l ) Supplementation levels of vitamin E
Indicator of immunity 0 25 75 125 175
77 = . -1
%ﬁ‘%%ﬁ%%/ (U - mL™) 83.46+6.45 82.30+5.73 95.17+2.77 88.60+3.98 90.29-+3.88
e . -1
ﬁ]ﬂ\@@/ (nmol * mL™) 7.32+0.78" 5.49+1.76" 5.54+0.42" 3.33+0.69" 3.38+0.29"
R AN
UL 52 /% . 73.0+5.9 71.0+7.1 69.7+0.9 75.2+0.8 75.1+0.6
Percentage of phagocytosis
hA S K
UL 2.84+0.34" 3.28+0.33" 2.63+0.27° 3.86+0.41 " 4494041 "

Phagocytosis index

T FPVEHR IS ERRESCT B IRRR 225 3 (P<0.05) .

Note: Values in the same line with different superscripts are significantly different (P<0.05) .

3 itig

TR 4 2R E K-Sk AR S LA
HEREMPUR T SRS R 4 E R E BT 8
B KA S BB AR R R R . 4
A ZEHE Z 8] #1 (Cyprinus carpio)™ . UT 1 (Salmo
gairdneri) ™ F< Bk W5 1 (Oncorhynchus keta)™ 1 £ 8k
RAR BRI 3R B S 8L 4 pe T 34, i
S SR RN B 55 SR (etalurus punctatus) 1942 BH
b R N | & W A /) 14|32 % S OFA 1NN O - @ e
K ARDRR R S Uy ind 6] 0 35 2% 5, X v g 5
AR T B B4R AR 3R E e R L IEAT KA
e, Shiau %5 "MRIE , B AR A ERRCR BE R 2
AR ERE N2 _E S A A K IR R R
F EUWIEEN 75 mg/kg B e, iX S ARRFT B it
FE 175 me/kg 442 R E USRI AR S FEA I
BEREOERBEANM A AL A, mA MR RN,
2 K G4 2 E R IR AT R G
KT YA R E X 1 i B D AU ik
F KA R EXT SRl e A R R
FLERAZEE M, ARBFT AR, Y4 R BRI =
175 mg/kg I}, F 54 B E R TGS, 26 H T
BEPTECE HH HABHLER S R, T — P IRAM

VFZHTFE M, 4 K E TR RE 5 S 2
K 1% KRR W 48 (Oncorhynchus tshawytscha) ', ¥ %
(Monopterus albus)"™ T i " i 145k 1t 2y 1

HPEDIRE. dEA: R E XG0 %% D) AE Y A AL
HEAE T4 200 e ] ) A SRR B A A Y e
W AR O DR 5 e Th e Y TR A AR A Y a3
SOD % it 23 Fifi 45 4E A= 2 B VS It A3 i 1 &+
[ N T SO 2o OF 9 I Wy KRN 5
AT SOD [ 520 T A 2 3 , (B S e Al fmlR b s
75 ~ 175 mg/kg 44 F ERT, 115K SOD 136 M LA TR
TN mg =5, B AN, TSN 125 mg/kg F1 175 mg/kg 4 A=
F B AR B0l B2 = ARG, X
SEFE BRI R WCRDR A IS AR R E ] R
EE AN R (AR L R g R R
E /Kb i3l 5 5 R K A s BB S RAR, 24 4m]
B4 2 E & B A 295 me/kg I, 234 2 1y
TR BT 1, Wbt ™,

WEFE R N & i Ros 4B ZERPLA
AERE ST, S AL A i T ok A 0 7 R B ] 422 o e
AR B AR B, B T LR AE M A R E
INTE B B R AR L BErh AR PR ST & B,
60 ~ 150 g MEHE B A R E S it 1% I IEEHS d
Jei , JIEIE PN 88 5 1t AH Y 3B M 13.29 nmol/mLL [ 5|
T 8.84 nmol/mL, Peng %5 " HLHEHE , 2kl 4EE %
E B PR T8 19 25 18 DL O34 2] 30 TU/kg B, AR BEHDLA7 By
1 (Sciaenops ocellatus) JHFHEH (/) MDA {H 2. % T R
AR SR A SE 245 R SRR T 45 R — B, R E
PR R EAKCE AT DL BRI B S fa &yl e
N
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25 b DR S NS 4 R E AT
g REEREER SYy &y e TRENVE | S L G N ]
AL RE ST, T4 S sy BROIR L . AR A
SEOG R, AR At g fRDR R 4R AR R E TR
T A 125 mg/kg.
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Effects of vitamin E levels on growth performance and immune
function of juvenile Pelteobagrus fulvidraco

CHEN Cheng', XIONG Jing', ZUO Yongsong', MA Xingrong', LIU Qian', TAN Qingsong'>, YANG Ruibin"’

(1. Fisheries College, Huazhong Agricultural University, Wuhan 430070, China; 2. Key Laboratory of Freshwater Biodiversity
Conservation and Utilization , Ministry of Agriculture, Wuhan 430070, China)

Abstract: This study investigated effects of dietary vitamin E supplementation levels on growth performance and
immune responses of Pelteobagrus fulvidraco. A basal diet was formulated with the soybean and fishmeal as protein
source, and five experimental diets were prepared by adding 0 mg/kg,25 mg/kg, 75 mg/ke, 125 mg/kg and 175 mg/kg
vitamin E, respectively. A growth trial was conducted by feeding fish (mean body weight 5.1 g ) with the five experimental
diets for 50 d under water temperature of (24.0+3.0) °C . The results showed that no significant difference in specific
erowth rate (SGR) and feed efficiency (FE) of P. fulvidraco was observed among all vitamin E treatment groups
(P>0.05). However, feeding rate (FR) in 175 mg/kg group decreased compared with control group (P <0.05).
Superoxide dismutase activities (SOD ) were not affected by dietary vitamin E levels (P> 0.05). Plasma MDA
contents decreased (P <0.05) in 125 mg/kg and 175 mg/kg vitamin E groups. Phagocytosis index showed increasing
trend (P <0.05) with dietary vitamin E level increasing, while phagocytosis percentage showed no significant change
(P>0.05). In conclusion, optimal supplementation of vitamin E could improve feed efficiency , non-specific immune
response and anti-oxidant ability of P. fulvidraco. It is recommended that the appropriate supplementation level of
vitamin E in the diet for juvenile P. fulvidraco would be 125 mg/kg. [Journal of Fishery Sciences of China,2010,17(3):
521-526]
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