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WEAEEBEARTERO.5% R BRI, RA3HFANERTR(F R A EETRERME
B RA; FRABEERREMO5% R REWE K, ELA; A C: AR RO0.5% T RHE
ARHBERREMEH AR 15 RARER, T ELH) FRAWHEE(19.46+0.04) gy E &
60 d &, 7t B & HATYR M BAL B[ £ B RF X9k %R 4 (feeding, F) Fu 4 4 (starvation,
S) 1, M4 & — £ A4 (nitrogen oxide,NO) & & Fr ¥ W B¢ (lysozyme ,LSZ) ¥ W % #6475 % & 5%
RBEARARRTAMEEFINRMBELENE T, FRER, () ELHG AL HELH 60 d B
FeRKREMBEREFHTHRA(P<0.05),15 d RAEE 4 ERZRATINR AW
BREMBERGTTHRAKZS(P>0.05);(2) xt B4 K B T BRAE NO & & Al 7 Lk I
BHBEEINRADES THRA(P<0.05) , £L AKX HHNO S EME LA HEHE
ENBRAEFRTRHRA(P<0.05) R ERRATEFZR(P>0.05), F &L 4R F§ IS
NO & EMBRITRMA B EBRERNREAEEFRTRRA(P<O.05)REXRALEFH 2
F(P>0.05), B, NBRAFFALALANRH AR, FRALE E &GN HELD WP HLF
Mo MKW T, ELAMFEL AN BATEFTNRNRBBE S  EHAZALEEFZ
F(P>0.05), o83y LAMRL R BURALELERATRAATELERERE, U

REEEKERFRIRIGLE -

KB EE ;R B, RET R EKNOSE REHER

hESHES:S 963.73

A ( Ctenopharyngodon idella) B E L4 K
Boka R, BAEEF AR . EF 8 E AR
BB, B AR K PSR AR A, B R B
2 S AR, BEAME IR AR T R A2 R
SRR IR BRI R 9R (AR B A DR ) SR 1Y
B, AL 7 RSB AS

Fe3R M (chitosan) v B-(1,4) -2-FFE-2- LA -
D-#j % ¥ ( B-1, 4-2-amino-2-deoxy-D-glucose )
ZEFRY), 2 H 52 R (chitin) it 2 B2 )5 ) 7™
Y. seRME R HEEBERR KT YIRS
Leohfe! ~% AT 3 3R ALK B /7 I ARIR
AR R RR , HOTE K 7 5 B R A S B
T, EBAEBET, SRR R S

1% B #1 :2009-08-05 &5 3 #7:2009-12-01
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KYRHPI R EZEPAEAEBEAD T E, MR
KRR M KRR A, FHilk, A
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TR BB BN A R ELRKER

1 MESHE
1.1 Bt

WERE 3 AN, R A ESERIRA
MARESERRA, 25 AB.CRER, HF
it B IR FLAR AR B, R SRR BRI N0. 5%
FEFRBER R, A B RRA SRR 0.5% R
BRI ROR AR AR B 15 R R R,
FFRE A 60 d J5, Xkl & & AT LR a4
B, MR R AR (BEWRAE B AR ) AL
RA (ABIREDEE) ,15 d J5 R E A K 1
P NO &8 KT ME
1.2 HEs

FERME AL E BT R KRRy
FREFERERIE I 0. 5% SRR R, Hmik
RABRSY KRR R R RS )E,
FARPRALIN TR E R 4 mm B BORE, B F & Fo
AEFANEFYREENE L,

x®1 RABAMEAREFAH
Tab.1 Formulas and nutrient compositions of trial diets

48 (% ) content
HRSY ingredients e R
control experiment

£ ¥} fish meal 5 5
= soybean meal 20 20
SEXPH rapeseed extraction 20 20
F¥FHE cotton seed meal 10 10
YA wheat middling 23.3 22.8
/NE %k wheat bran 12 12
B &% 4 vitamins premix 0.2 0.2
B AT YR minerals premix 0.5 0.5
&1L IE%E, choline chloride 0.5 0.5
K E.iH bean oil 1.5 1.5
PBR —S45 Ca(H,PO,), 2 2
eRERE rice bran 5 5
FoB M chitosan 0 0.5
E RS nutrient ingredients
(% dry matter)
FH )% dry matter 88.12 88.29
¥ JK 4y crude ash 8.33 8.48
HEH crude protein 37.70 37.65
B WS crude lipid 4.00 4.07

B4 ZeTURhTHLUNETEYREERAR.
Notes; Vitamins premix and minerals premix were obtained from
Dening Bio-Tech inc.

1.3 HAFER
T B R IR K = R AT

Frike, FEHNKEMPHE 18 SR (R FEM
¥ 1.6 mx1.4mx1 m), kbt MRS
BIZEA] (9.46 +0.19) cm,(19.46 +0.04) g FE
o AN, BHRESNEE, BIMEE S B
B, R AR 2 B, R REER
JEFIRIER RS, 2008 4£8 7 HZE 10 A5 H
BEATAEAEE, A 60 d, B REMR 3 ¥ (08:30,
12:00.,16:30) , BEHRR, RRBMAKTE . X
[EBERBRLMUER, 3 BT RAERH .
REHIE, BAKIE 24 ~30 C,{ffFF NH,-N <0.3
mg/L,7%45E, >5.0 mg/L,

KRBT E, HRR R AR A 3
VR 38 AL B, LA A5 4H 43 D B MR 4H (IR VR A
DD FYURAE CARIREDEL) , B 15 d,
HAiE] B 2K 22 ~27 T, ffR#F NH,-N <0.3 mg/
L,7A% >5.0 mg/L,
1.4 MEEHESFZE

A KR

BER(%) = (REEK -wmikk) ik
£ %100

WER(%) = (REE -WHEER) ik
& x 100

NO & F R ZE W B &R R 2

(1) B MR B 5T MR 1l #% I 45 SR Bi
Kkme A YL 24 h, BEIKEUL 4 CokfPEE
—7%, B> (6 000 1/min,4 °C,10 min) %l 1 7
VR AR, B KB R R, —20 TR
FaEM. KB M FRETZERT BRRE,
URERR Tk 43, FRE, A 9 R HFRE 0. 1 mol/
L,pH 6.4 ¢ PBS 53, &.0>(6 000 r/min,4 T,
20 min) , FIEBCANER . MIEERFEG G B
%€

(2)NO & &Kl E ( pmol/g prot) : K I F
IR AR Y AR AT B A 7 iR &, AR R
EIREREN € EA L HAMIME 1 NO &,

(3) ¥ v B 5 MR W 8 - DL VS BE SRR
( Micrococcus lysoleikticus ) % T ¥ ( Wi H Fa 55 8 ¢
Y TR AIRY), B RY A 0. 1 mol/L,
pH 6.4 ) PBS AL — & ¥ ¥ i) B W (ODsspy, =
0.3) B3 mL BIZEM S 200 WL F & ¥ 3 1L
BTRETIRS, LI 570 nm 49 € % D6 %
Ty, £ 37 THrK¥ 30 min, 48 )5 BUH L2 FE vk
10 min DI%R IE OB, BNGEDCHR T, DAEH
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Bipbr s (200 U/L) SR, R A HAMImE 5
VB M (AL) RTHRO

A (U/mg prot) = (Tug — Tupo)/(Tgm —
Tiemgo) X PRUEEETE 77 200 (U/mL ) /%) 5 ¥R B il
HPEHEE(mg/mL)

(HHABATEWNE : RAEREERE
Y TR B A 7= B G0 &, FIRE D e i vk
MEHAMMBE P EES R
1.5 HigsE

W B L E = iR RA. AA
SPSS 11.5 #4474 3T, one-way-ANOVA 34T
HRRFZ00, 257 8% E BT Duncan [K
ZHEWE,P<0.05 FREFBE.

2SR5

2.1 60 dERKIABERNEGAMRKBFIPER
H#% 2 41,60 d A KR A A, BaAaEK

BNAESZABERTESZARTXRACP <
0.05);MERNAESHANMESH B E R T X
MR (P <0.05) ,[BAESHEMESHZFTLE
EFWEF(P>0.05),
2.2 HIR60 dEEIS d FEAEREKIER
AR AR R REREIRX E ALK
EIRMILEE 3, %3 MERBTARRE, HR
IR B A TS M S = TR 3 4
BIARZRM MERKKNNESHR T ES
HE T RABEARRZRME(P >0.05); YLIRA
BREMPERDEZMRT XL HBRIRA (P <
0.05) , H.3 Fpo5 = s LR ZH B SR A B HR KUK
ARG R T ESH R TXHRA, (B8 &M
ZF(P>0.05), XA EEH, AESEH T
TR R XN B BRA A TR T 13.72% |
12.89% \12.17% , 34 EE FRYUERLH LT DL B IR A
DHIEART 32.22% \29.27% ,26.84% ,

R2 60 dHESEFIEKEIEER
Tab.2 Length gain and weight gain of grass carp at the end of 60 days feeding

A% FAFHK (cm) WRE(%) FEE(g) WHEE(D)

groups final length length gain final weight weight gain
T BR4H control 15.30 +£0.51° 61.73 +2.51* 63.67 +4.70% 227.16 +24. 16*
424 continuous 16.39 +0.90° 72.53 £2.79° 74.20 £1.94° 281.29 +9.98°
AL incontinuity 16.85 £0.47° 78.12 £2.52° 74.22 £3.66° 281.41 +18.82°

& :RPRFIARNEFRFRESRBE (P <0.05), TR,

Notes ; Means with a different letter indicate different at P <0. 05. The same as following.

®3 HIR60 d BULE 15 d REAMEKIER
Tab.3 Length gain and weight gain of grass carp after 60 days feeding and 15 days starvation

A% pdig:ii} FAFHK (cm) HWRE(%) FRIEE(g) WEIRE(%)
groups treats final length length gain final weight weight gain
pay:it::| HURA F 17.64 £0.73% 86.49 £7.71° 108.75 £6.33P 395.89 +1.22%
con .59 +1. 75.01 £7.77 157, .34 £63.07

trol B4a s 16.59 +1.00? 5.01 a 86.75 +7.822 268.34 1 63.07°
puzsa:l HRA F 17.90 £0. 86° 80.22 +9.12° 118.71 £9.12° 408.37 +44.12°
continuous YURA S 16.73 £0.95% 77.72 £7.922 89.63 +7.80% 288.83 +41.18%
Rgged HRA F 17.88 +£0.86° 89.04 +9. 06" 116.94 +£12.28° 450.97 £ 63.81°
incontinuity PR S 16.95 +1.70%° 78.20 9. 672 94.00 + 14.24* 329.95 +21.8%°

2.3 HR6OdEINKISIFEEZHLANO &
B

FeSRBE A R BRI B T A &%
HAH NO FRIFEFREFF. WAL B M
JRERAERG NO B IRABE R TRBA(P <
0.05) , /it NO & BIVRAR TRIRABLEE
ZR(P>0.05) ; EEAFRKBEINO T &
PRAHBERTRBRA(P <0.05) RERRAT

BEZER(P>0.05) s AESEHTEREMSN NO
HFEIVRHBERTHRRA(P <0.05) HE5HRE
HILBEER(P>0.05) (F4),
2.4 RGO AFNHEISdFEERARBHE
B

Fe S AR AR AR B R A &
HAPERBE R AR (R 5) W RAmF.
KEREMEHIRARER THRBRHA(P <
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0.05) , Ji IV oA A M VLR 4 = TR, B
BEWER(P>0.05); EEHPFHRANWER
S HRA B E R TRBA(P <0.05) RE5#
RATLBEZESF (P >0.05) s AN ELEH BRI

RESM A H R P B M YUR A B R TR
H(P<0. 05)REHRBRALBEZF (P >
0.05),

x4 HIR60 dBULKIS d FHEARHANO FE(n=10)

Tab.4 NO content of grass carp after 60 days feeding and 15 days starvation pmol/g prot
A% iis:) Bk} XB e B JF R BE
groups treats serum head-kidney spleen hepatopancreas
pay:it::| HURA F 0.72£0.18° 20.50 +1.89° 0.97 £0.21° 0.72 £0.10°
control PURA S 0.45 £0.07° 23.14 +2.18¢ 1.20 £0.34% 1.77 £0.55°
peoai| BIRE F 0.61 £0.08% 1.38 £0.09? 2.36 +0.19¢ 3.890.68¢
continuous B4a s 0.52£0.13% 3.93£0.51° 2.03 £0.37% 0.90 +0.05%
REgd HURA F 1.06 £0.09° 1.11 £0.422 1.02 £0.27* 1.30 £0.33%
incontinuity YBA S 0.54 £0.12% 0.38 +0.132 1.75 £0.49% 1.03 +£0.14%®
x5 WMB6dXBURKIS I FEERALNABTEEETE(n=10)
Tab.5 Lysozyme activity of grass carp after 60 days feeding and 15 days starvation = U/mg prot
A% iis:) Bk} XB e B JF R BE
groups treats serum head-kidney spleen hepatopancreas
pay:it::| HURA F 0.07 +£0.00? 2.94 £0.19™ 0.41 £0.08° 0.49 £0.10°
control PURA S 0.29 £0.03% 4.41 £0.70¢ 0.53 +£0.03? 0.30 £0.09?
pet | HEA F 0.77 £0.18¢ 3.40 £0.38° 0.46 +0. 032 2.00 £0.15°
continuous B4a s 0.87 +£0.15¢ 1.71 £0.472 0.36 +0.08? 1.83 +0.10¢
AEsH BIRE F 0.34 £0.10° 2.37+0.25° 4.55 +£0.50° 0.49 +0. 12P
incontinuity PURA S 0.14 £0.02% 2.69 +0.27° 0.24 +0.042 0.75£0.15°
3 Wi 15 dUURAL S B 2B RA MIVRA K

3.1 EREMREKER

BB B N B ) S SRR SR AE SR A K
BAEREER, AANERN. ¥5%™ R,
FEstp B m 0. 5% 1 1. 0% )50 68 AR 2.2 (2 2t
85 ( Lateolabrax japonicus) B4, X 5HE
21 RN gy BT g AL, R R B 0
0.2% 5% 0. 5% 5¢ 5B W% 6 B =& 1€ £ WE 8OR o7 8
( Fugu obscurus Abe) F1 5% T 42 @) ( Carassius
auratus gibelio) WAL, (B FMiE &, MR A K
Y RIS 3. Vinod %7 BEST & B, 47 M op R A0
0.5% 5¢ 58 B BE B 3 {2 1t P& 1 3 4F ( Penaeus
monodon) ) 4 ¥, Shiau %" % B2 B 3 £
(0. niloticus x O. aureus) R BN, BIEAIEE
REEERBERINE (2% 5% 10% ) B3 I i [
1%, B 10% FeSbE i hl 2 k& i) AR KR BEAR R
R, ARRBTERTHBI AR TR A, £
B HR MBS A A E S AR P & B
T0.5% 52588, it , H 60 d A KRB Z5RET I
WERANERREERTHRHA(P <0.05),

MR RS T X RANBE (P >0.05) , K&K
TrREESME N E RN EAS RARAERKE
o HiRRERERT, it 60 d 4K L5HRATiE
BRI dJ5 , AESARN KRB ERYE
RTESZHANBEELEE.RZRF (P >0.05),
HFESHAMAESAZ FPLIVRNE e I T8
EE5 WHRREKEHEY R T AR R
ZIE Bk
3.2 EREMRIEEHBIER

PR A TS B P —Fh s A 5 ihia B
F, A RNR S A KRB EIIREX R BFRA KIRI
B, IPPEKRERA RN, S5 EFREHAE
g5 RV I N AR L A I e ML BE T R L A MA
C3 TR — A5 dlaer s Bl
B A Re RN YN AEREER ., Bilx
FOURXT AT S & AT e vn A 1A
M[ZI—ZZJ \&E@[ZI—ZZJ \NO[Z?,_M] %, ﬁq:' NO *ﬂ
BHEE TR SRR EE BRI,
Peluso'™ 1 Wu™ %43 BB % B, K A v 75
B SST BB INF-y W RIVER T R E
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WML NO fg7=tk, AR AN B A
TR RERHLIE T BB AL JA 42 S B2 40 g NO
LA DURRTRIY AR B R R LT . A e I B
TK gt 240 MU B ok BR ) B R R B B X SR
B ik , TR ANE BR AR P 53477 , Bt
7 R LR BOR B B LR PR E B
fER . ARPNEERBRKEMES, BEXART
AR TR fRR

AABEFEN EEAZRERE CLE. M
JIE) BB AR AR (IR ) K i& o NO & &
MEEMEE, G T TSR a B MAL
SrBEI R T B 2 R VR A R e ES T
MAREFME, FREY, BAREHREMAR
i) NO &8 RIFHEEHE i ERBKR, LB
LR v 35 R S AR N T T A R, FE X A
8517 GBS R DAL R R 1, X T RE 5 4548
BHUIBEA R, KT MR ALE RN LESR
B, NEEENEHIMLIR, MEKEEE L EREHE
e L0 A O A S LA R AR B LR
HE , AFRHK NO S B MEHMEE AR
RS B A R A B A A AR F , R BR H
HEREREMIVRMENE 2 M, hidiess R
A, e REEHEARRR I A HREA 60 d 5 H
PURAL L, X RAVIRA B E M E AR HA T
NO ZBMBEEMEHHAARABREN I F, X
53t # i ( Pelteobagrus fulvidraco) ] B A&E
HR ( Macrobrachium nipponense ) (300 1 47 #58 7R
(Takifugu rubripes) ™' HyBFFTL: FARML , BIFEYLIR
WA — AR BKF B A, #HERE,
SRIVRIE , A A B SR A B, B AR Ry
Stk S B KT R LA 4R R LR B AR A BT BB AN
ERAFRFF AR, B NO & B HEH
BRE R . WX B, EEMAESHR
IRSE RS, YURA A B NO & & M &l
TR TR B BER , LR 58 RN & A T LR
B8 A B DR FE H B AR R, REEIRE
FRERAERT 60 RAALH D , e RMER S T HAH
Rty ARG T BRI R
HEERRREES) . EESHAMANESAZ HMHT
YUK B BB TC B & 25, W BB S S BRI
B2 ] B B MR g 1] LA Bk B s A %o A
) B BRG] 7 3 e B P BB B 4 55 B B IE) A T
MR E T 1) R 4% VR B [B) 9 A Bk . OF &7

( Paralichthys olivaceus )" BEF53#F ™ | H A%t
HR( Penaeus japonicus ) [12] A4 dEEERE+3 d
StHERE10 d JLT R +5 d SHioRE.7 d BRSRME +7
d 3o sy BRI BRI B AL R G AL AR, A
R A SR T RER IR D e SR EAE S BRI 1Y [B]
BRI RBERGE ST T BRI, E15REN
BB S ESEARIFIE— M HHIKF

4 NG5

FEARVRL P S0 0. 5% e3R8 0E, Lk E L HR R
RREFBRR, W H AR AE R RREAT
DURMHMERIBE S . a RIS ERNERE R,
EURAAESZRRH T XA T EATRME, B
X SRR ) R 45 PR (] A B 3o B R B SR A
ML ERA TR — 2o
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Effects of feeding modes of chitosan on prevention of
starvation of Ctenopharyngodon idellus

HAN Jia-feng, HUA Xue-ming* , HUANG Xu-xiong, WANG Jun, YU Ning, ZHOU Hong-qi
(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Grass carp( mean body weight 19.46 +0.04 g) were first fed for 60 days by three modes( mode
A, grass carp were fed basal diet without chitosan; mode B, grass carp were fed experimental diet,
supplemented with 0. 5% chitosan in basal diet; mode C, grass carp were first fed experimental diet and
then basal diet at an interval of 15 days) and then starved for 15 days. Growth index, nitrogen oxide( NO)
content and lysozyme(LSZ) activity in head-kidney ( HK) ,spleen ,hepatopancreas and serum were measured
to investigate effects of feeding modes of chitosan on prevention of starvation of grass carp. The results
showed that length gain and weight gain of grass carp at the end of 60 days feeding were significantly higher
in modes B and C than those of the control( P <0.05) and were the similar variation( P >0.05) after 15
days starvation, regardless of feeding or starvation. NO content, in HK and hepatopancreas, and LSZ
activity, in HK and serum, were significantly higher in starvation treat in mode A. On the contrary, NO
content ,except in HK, and LSZ activity or NO content, except in spleen, and LSZ activity, except in
hepatopancreas, were significantly lower( P <0.05) in starvation treat or had no statistical significance ( P >
0. 05) between starvation and feeding treats in modes B and C. Obviously, starvation caused various
influence in different tissues and effects caused by different oral administration treats were dissimilar on
prevention of starvation of grass carp. Comparatively, modes B and C had an effective resistance to
starvation stress, but there was no statistical significance in both of them. Given economical efficiency and
practicability, chitosan by incontinuous feeding will be suggested to promote growth and lighten the stress
caused by starvation.
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