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REERBENEREER FHFREREERELEFRNRME

KEE, BRT, 28, 2R, AR, AER

(LBl SR ERE L35 IRt 2100955 2. LA R BRERAIRAF LI Bat 2100085 3. LHH 4 K™

HYEFERLRE, (LI At 210095)

W E: DWIHKRARE(33.90 + 0.11) g BER; 4 ( FFRC Strain
Common Carp, Cyprinus carpio) AHFFEXT 5, 7EF: Al H AR #4351 %
O(XFHRLH) \25.50 1 100 mg/kg IRRTTRNE, T F A ATZIRIEIF K
FRFE ARG HHEAT 35 d WL, HFSE T IRR FE JROME X A8 B LA A< L
TSt R EA IR IR R e . G5 R RE, 5 X IR L IR 3R
FEIBE X AR B A R RE VLA RS T B R (P > 0. 05) 5 & 5K
i 2H I S B DR 0 B4R (P < 0. 01) 5 &% S B 2 i 3% B8k
B8 TR MK C3 1 C4 S BAE —E TR (P >0.05) 525 mg/kg
SEEGLH BRI NO 7K F-4R .3 82 % (P < 0. 01) ;50 (P <0. 05) il 100
mg/kg( P <0.01) SL52H I fi B i S AL VI B 113978 & 4R ;50
mg/ kg SLIGAH 13 8 A ALY B AL B S ) B3 TR HN KR B
ERER(P <0.05) , BFFRM, AR BINE 2 1R R TR R
T8 ) R4S S e R T B AL T RE A B B IESRAE A . SEIR AR

MREA: HATLERE N FER
AN 3L B e D $R R P 3 5y
TR B SE A SCHARRE
ERTRENF o0 TR BRP
Bor R e R BT E BB
o Moo, AR R —FOK R
i, R R I E NI K= S E 5F
SRR 18 4 5% DL AR B 8 SE B
X REBTTE o

R [RRTRME; B 4
KA AR i LA
bR

HESES: S963.7

T RRFERBEA A 50 mg/kg BUEH.

VEAER , 7K 7 % Bl 78 TS & J& 1Y [R] B, B
TIRFE R 5 T I B R A 4 A TR R, SR E
FIREWIN, ER T EREFIAE" . fpe
SR R L R 4R & AR ) BN FETE T 25 1 S5 4
BRI R RIA ENEERRZ —. TREE
AR IR FPUR AR, EWOE
R 2B BRI RN RN, TREAEY
FHEERESTFREORESERA L —EME
SBI HAE, R AR LR EEE R
XA R B B VR 3 55 T THT S R o e i O AR T
SEE R, TR R BRI 0. 5% 5% 50 B8 AR F b 4
( Oncorhynchus mykiss ) %)) 8 4 K I 38 38 E ¢ 0%
g EE BT SR, R E S T R
REAE BE8E 1 ( Cyprinus carpio ) A 1< I3 58 50 3% g
I3, HR ISR 0. 75% ) s LIN % £ 3, k)

YR EL B - 2014-03-21 fEE B H: 2014-05-21
BETE : BRA I H AR (nyeytx -49 -21)

XERERAERD: A

HER TN 0. 2% 5% FME BE 42 155 47 8 ( Cyprinus carpio
kot ) FFE A A 2, AR TERL R 8%, $2 1 IfL7E SOD
T ¥ B B 1% /1) ; GOPALAKANNAN Fi ARUL BF
FERMY, FEH AN 1% 52 RAE Re AR JF 8 1 A4 K
I PR ML A S B RS L R
TEIRIK 3 #E ( Colossoma brachypomum ) ARt RN
0.6% ~0.8% 7o M, kK PHFFE K Mk
MR AR K SOD & A BERES . FE
B A IR ST b B I e R M O & ORIE S
ZRBK, BB RIS A R G AT kg
%o

FRWEEEMFRRE EEMN KRR
WEEA RIFAY G, &858 (FFRC Strain
Common Carp, Cyprinus carpio ) /2 DA 28 F1 5 4 25
B BRI F G R . BETR
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TR RN R E K AR R RE R ITA
AR R LA B AR B B PR A SR P FEAR R R Z
I, A 52 56 38 o T 516 3R e SRR X 4R B 4 AR
K AR B R b A AL S b B i, PR
TERR IS L 0B FAZSCR , AR K= AR i
BN AR BRI ARE

U RPR

1.1 sEIedrst

A S5 BT A 2R 55 SR B W VL 5 % B I
AR RA RIS AE, P 4078 25 ku,
Wi BEE >85% ,hife <25 pm,
1.2 LWHEEE

TEBHI GG AT 7 (33.90 + 0.11) g FyHEHRER
300 2, Mt sr il 4 4, B S NER, BIMER
15 B, 5y B & A 0.25.50 F1 100 mg/kg fIKR
SERMER AR, 320 R AR R VL5 O R AR
FRARI A, &Rk R R 2 s i 60 H i,
YA R L i 72 SRR ST R B4 TR &, PR
BRY KRG A S FTHRS)G , HBRAE 2 mm
JUHERORLDRL . ZEREIRDRLEC 7 SOE TR K LR 1
(RTEA) o

Fx1 EARESRREFRKE
Tab.1 Contents and nutrient levels of the basal diet
%

B4 R BEHRKF G
£ 8.00 HAE(MI/kg) 17.90
B30 14.00 HEH 30.97
M 23.00 J<y7 1.32
ik 14.00 A RO 0.81
PS 13.00 L=V 1.56
INE 16.00 EHEAR L MER 1.03
Wk 5.00
T 3.00
BHR — S5 2.50
frih 0.50
Bk 1.00
At 100. 00

1. BHRE T A8 T i g ft——4k4: % A 9000 1U, 44k
# D, 2000 1U, 4k %K E 100 mg, 4E4:- K K, 2.2 mg, 44 % B,3.2
mg, 44K B, 10.9 mg, 4i4: E B, 10 mg, 4E4: E By 20 mg, 4i4:
# Bg 5 mg, 44 E By, 16 pg, 4i4EE C 100 mg, MR 3 mg, JHHR
600 mg, ¥ 15 mg, JJLEE 200 mg, 4 4 mg, 4k 44 mg, ¥ 80 mg,
£ 100 mg,7ifi 0.25 mg, Ml 0.6 mg,%k 0.07 mg, 4% 20 mg; 2. ERE
FRLER 1 o S, R R

1.3 AFEE
SRS TEVL I & R IR A "l K =8 /R
HFULHETT, ERR AT IRIRIE IR K FRE RS, 4t

8/ 20 K HGAE , A KA (B 1S5 L) R
I ANERE, LRl 42 d, Pyl 7 d, 1 EX
#y35d, H¥ME 3 ¥k (08:30.,12:00.16:30), H
BB E N AARER 2% ~4% R IEREER
PEATVREE , DL AR ) 5 To AR A O L5 8 ST
KR, FR AR KRR RIAE (25 + 2) CL KK
pH 7.0 ~7.5, 7%ME >5.0 mg/L, F A <0.4
mg/L, WAHAREL A < 0. 064 mg/L; HoAth X% IR
MBFTE
1.4 HmRERLE

FHHEIAER G W AYIUR 24 h, BAHRENL
BUEsRE 3 R, B BKCR I, T R S0 5E, A
MTE4 °CF 3 500 r/min B> 10 min, Y4 R Il
KT -20 CLRAF, F T E L3 S 46 bn A 8
FeFar ; TR IE 43 25 s ML T - 20 C{RAFE, H
T E PR S e 1 A s BUE 88 T r MK DL B
WL, EREEIG,65 CHET 5w, I & WL AL
a1
1.5 WEBHERFTIE

AR MERE : 4351 T 1 2 S B T 4 R0 45 TR X
HBAFRE, DR RWRER, WEREIET
FRE, % T 5 ARt 5 E & (weight gain,
WG) 558 A K % (specific growth rate, SGR) | /H
Bl & % (feed conversion ratio, FCR) FiI % &

('survival rate,SR) :

WG=100X(Wt—W0)/WO (1)
SGR=IOOX(1nWt_an0)/t (2)
FCR=F1/(W:'W0) (3)
Sz =100 x N/N, (4)

K Wo JEE R Sop AR R A Fop NI
BB Sn HIRIER Wy N BT ; W, R
PIRE ¢ NRRREGE, R E T R R
BE(WTHEE) s N, BERREGN, R R

WA B> - B B LA 3 B E 3R 5 7K 20
HLZE R AR I ARLR 20 &5 B 9 I % 4 51 2 R
GB/T 6435—2006 ,GB/T 6432—94 .GB/T 6433—
2006 il GB/T 6438—2007 347

I SEAER - R PE DR R B (AKP) | BEREE & )
(TIBC) | #8 & Ak 4 B L B (SOD) | i A b S B
(CAT) \J§ —EE(MDA) f S A L BE /1 (T-A0C)
PSR AR & (P U R A Y TR BTN, S 5
5r51J9 A059 - 1,A040 ,A001 - 1,A007 ,A003 - 1
FAOLS) AT INAE o ML AMA C3 71 C4 & &R
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PR AR L s i € , BT A EGR) & 0 T i T AR
FIREA A (45437128 Y10025 F1 Y10026)

JELHE 6 s« %5 DL REE I VK A8 PP B I, PR EE JF
2 1:9 MR (m/V) i 4 CAFIRK, UK
BEK ., ST 4 CTF 3500 t/min &> 15
min B _EER A, —FALE(NO) (B A
filf(MPO) Il AKP #3% F 50 & (B s 2 UAE D)
TREBFFEIT, 40 540 54 A012,A044 I AOS9 -
1) HEATIE
1.6 HEFEIT

SEHHE ] Excel 2003 #E479)25 402, R
SPSS 16.0 {4 # 47 4t i1, R B E R Iy 24047
(One-way ANOVA #1 Duncan [X) #7ZREEH

RIS LR, SR L FIME = ARER” KR o
2 SRS

2.1 RERZREXERE AN SR
HIER 2 WA, X IRAAE L, & S g LY
Koy R B ORI B RORLK 708 B3 o W] B AR
(P >0.05),
2.2 REZREXEREEKEENRME
HI3R 3 WA, SR HRALAH L, BR 25 mg/kg 52
K4l Sh,50 1 100 me/kg 5K %o 25 45 Fi 6 19 3 B
R FFEE R RGNS A T R R R oA 5
HEFIAEZE(P>0.05),

®2 REZRENEREUANS RN

Tab.2 Effects of dietary chitosan-oligosaccharide on muscle composition of FFRC Strain Common Carp %

KR 7B/ (mg/kg)
i
0 25 50 100
K4y 77.78 +0.39 77.71 £0.36 77.45 +0.16 77.31 +0.27
HEH 18.90 +0. 14 18.85 +0.13 19.15 +0.03 19.10 +0. 16
bichif=yilig 1.84 +0.06 1.75 +0.11 1.65+0.20 1.66 0. 07
R4 1.10+0.15 1.18 £0.04 1.35+0.14 1.24 +0.07

#3 REZREEMNEREEKEENZN
Tab.3 Effects of dietary chitosan-oligosaccharide on growth performance of FFRC Strain Common Carp

- REFERH/ (mg/kg)
JyE|
0 25 50 100

VG E/ g 33.84 +£0.26 33.92 £0.27 33.83 +£0.25 34.00 +0.24
YK/ g 69.79 £1.09 70.77 £0.88 68.33 +0.94 69.41 £1.52
WEHE/ % 106.28 +4.79 108.65 +1.84 103.42 +3.16 104.06 +3.29
BEE KRR/ (%/d) 2.07 £0.07 2.10 £0.02 2.00 +0.04 2.04 £0.05
I 1.79 £0.06 1.75 £0.03 1.81 £0.05 1.82 £0.06
BRIEZ % 98.67 £1.33 100 +0.00 100 +0.00 98.67 £1.33

2.3 REREENERENREFREREN
Bm
M4 A, SXF AL, {524 AKP
HHHBEARBRENAR, BERKRBE(P<
0.01) ; A[E 7KK R 52 B WX I € TIBC 7K
*MA& C3.C4 DA R C3/CA TR ZEFH (P >
0.05),
2.4 RERERENEREEEEZIERNZMm
HIZR 5 AIA,25 mg/kg A EE NO & &%
B EER T HAMSLKA (P <0.05), Ak BE
F TR (P <0.01) , 55X AL, &Lk
ZH g MPO 3% H 451488 T 17.44% (P >0.05) .

http: //www. shhydxxb. com

38.22% (P <0.05) f150.65% (P <0.01), It
Hh AR T R AT ATE— 8 2 B b 32 5 4 B g
JEH ) AKP 3 ), HERABE (P >0.05),

2.5 RESEBENERENRIKLBRIY
V5]

H 6 Al , 5XF AL AH E , BR 100 mg/kg 5
B4 T-AOC 7K F-BE A FEARSN , 45 LB 4 I 3% SOD
1% 71 .CAT 1% 17 . T-AOC 7K -3 A [F) 12 B i 42
=, Ho A 50 mg/kg SEEG 4 SOD i 1 B E RS
(P <0.05) ;528640 MDA 7K -4 R RIFLEE %
ik, Ko 50 mg/kg 525 20 MDA /K & 3 P& fi%
(P<0.05),
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F4 REZRENFERENRIFEFFERREROZN

Tab.4 Effects of dieatry chitosan-oligosaccharide on plasma nonspecific immune parameters of

FFRC Strain Common Carp %
5 R 7R/ (mg/kg)
0 25 50 100
BB ER AR/ (U/L) 47.89 +1.845b 64.58 +1.95% 66.77 +4.414 71.48 £2.614
kg E 11/ (mg/L) 6.96 +0.40 7.00 +£0.24 7.95+0.12 7.38 £0.27
#MA C3/(mg/L) 160.87 +8.20 163.62 +4.78 177.40 +9.50 169.93 +24.44
*MA C4/(mg/L) 33.96 +6.01 35.92 +4.40 38.14 +11.17 37.67 +4.70
C3/C4 6.10 £1.52 5.54 +£0.46 6.86 +1.85 4.35+0.84

E:FGRBARNEG FRRR LR BE (P <0.05) , RARE FRFRERMEBE(P<0.01), £S5.6[[,

RS RRFRYEX R In 62 R A SRR FE AR R R0

Tab.5 Effects of dietary chitosan-oligosaccharide levels on spleen immune parameters of

FFRC Strain Common Carp %
9iH R FERH/ (mg/kg)
0 25 50 100
—4&ALA (umol/g) 4.18 £0.185% 6.09 +0.394 4,76 £0.494Bb 4.44 0. 4948
HdH ALY/ (U/g) 5.39 £0.47% 6.33 +£0. 1048 7.45 +0. 5648 8.12 +0.85%
PR R E (U/g) 8.96 +1.80 12.48 +1.95 10.10 +1.27 9.50 £1.69

®6 REZRENEmEMRAELERNOIZE

Tab.6 Effects of dietary chitosan-oligosaccharide levels on plasma antioxidant parameters of FFRC Strain

Common Carp %
5H KR FEERBE/ (mg/kg)
0 25 50 100
ALY AL/ (U/mL) 77.08 £4.20° 82.66 +1.25% 89.83 +3.49* 81.32 £2.20%
PN/ (nmol/L) 13.81 £1.66* 10.66 +1.73% 8.01 +0.65" 10.90 +1.01%
SEAL SR/ (U/mL) 10.28 +0.26 11.27 +£0.32 11.14 +0.78 11.52 +0.31
MHEABES/ (U/mL) 3.310.15 3.38 +0.20 3.44 +0.14 3.27 +0.16
3 e A REX AR = R, ARSI R BR T
NG

3.1 RESEENEREEKEEHTMm
HET, R TR A4 KRR Eme
A ERIMGE , H RN 20 40 H1 60 mg/kg 7R
BEAS B i A 89 7 A K PR BESY . B R OR
0.5% ~1% ZREA B ER T R F R M
( Carassius auratus gibelio) 4 EE KRB MEH R
R BT EBARA AR H A BE . 1A,
Wi 0. 2% 7o WM W] W E 1R W K 80K I B
( Takifugu obscurus ) 4 P BE, (HE I 0. 5% F
1% FeRBEHNE —ERE B A KM
&Y s A EBFFS R, H RS T oo Bopxt
A KRB IR IE 25 R I A — 2, X AT BE S B
FEH BT 58 MR TR B B BE L 4 F B AN SE
B ERIAFEA K [HEARE, 5T RETEE
RS INTE FE N BB AR HE R S I AR G, TV it 2 00

25 meg/kg SEZH AR BGERAE A PR RS A D03, HoAt
Ty ra A AR KV RE TG B35 20k, X5 EiR K
— B AER  HL

AScg b AR 7 RO B 4R B 4 LML
EATEMERART &SRB, 5 Ea0F
fER M PR EE R M. BRI BEK
-, AT RESE B AR S BN A0SR 70 BB 7K a1
FZATHFFEARE KK, A 2 L 2 B 22 e
R R B UL P KL O 5 B B 28R
WA, AR S 6 PR 358 A5 A 8 o ¥ v, R REAACBR i 47T
WAL, T AR R R A R R AR
BORHEHNZ —o RTREZREME S AR
SN B B B ol — P
3.2 RREREMERENRIFFFERERN
®m

AKP'™) #£45:7% 11 ( Transferrin, Tf) DA K #MA

http: //www. shhydxxb. com
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C3.C4 Hrefe ikl REEZEIEM.
BT Tf R KRG & 71, % M TIBC Sk Tf
HEi. FEMRAR, B RasFExXRMEE
RE KT ZE ( Sinopotamon yangtsekiense ) Ifil 1§
AKP & S31 skl R A IR AN 5 g/kg A1 10 g/kg
TR MR #F RS ® P A ( Peleobagrus
fulvidraco) ML #MA C3 1 C4 H B, ALH
, FEAADRE A IS [R] 7K ST 9 A8 3R 5 SO0 {8 4R 3
#8 1f1 3% AKP 3 77 .SOD 3% /7 . TIBC & & . #MAk C3
M CA SEEAARRERRS, HhERME
9 50 mg/kg B IREIRKME, KEFFREKH, ZHR
VER PR, B — 2 B f B R A E A
AR EY . SSEmOIRZRE, 4 FEK
%, Hor 755 B AEE RERTFES 2 A, B8 M
H*JE R - NH, * 38 3o 1% B I 8006 3% T 7 67 B ey
) I 24 oL 0 b B 4 1 3% 2 S AR i B W 44
FIFFIERE 7 , 3 5 bk £ 40 A 1) S 332 1 225, ] B o
MR 22 HLFD 55 B TS s R T P AR #MA C3.C4,
PEM IR R E AR Sk e WL . X e —
FEE LR T AR b mdH C3 il C4 S &
R SE R . B S A AT B R A R 0. 5% %
BB LIN 25 76 45 8 47 8L o TR B0 0. 2% 75 B
B9 GOPALAKANNAN F1 ARUL 7£ # £ /) %} o
W 1% FEHBE 3 R TR YK B AR P R
H10.6% ~0.8% 55 JAHE BT 45 REIEL T
EEMTRIERE R LI A M R RE T, AL
FRMKRTRE S TR, AV EHEE
i, EURLBERO/IN, 43 8 Fe 47, B BRI fn 2 Bp
AR EIR R RS WROER . (BEINZKF7E 100
mg/kg B XA A FE A W 2% ) i 3, 3 Ul AR
RN — & 7] 688 A R 55
3.3 REZREIEmEMEEEERNTMm
NO Bl —HLAGH ML L-BARS A
BT A AR R LT AE Y, 2 RN —
MEENIEES TS F, ] ZRET
AR AR, FEVUAR B e B 2B R G R 3%
EEER, MPO B—F M REH, HET
H Pk £ R B A, BB S O°7 RO, PR AR IR R
BR, B AR5 0 A% B AE o 7 W 4t e mT LA oo
MPO % 2K i B S A , %o 338 5 A1 4% 5 %2 2y g A
HHREMEDARE EEIEM X il
REW B REVHE A KPR RN, 75 KRB

http: //www. shhydxxb. com

PR NO = A Seghrp NN 25 mg/
kg fIRIRFEIRBEAE 2548 = MUUE NO & &, HrT B
MPLH 2R R E SRS SR — A kA
A (INOS) L 3k, i INOS & it i, 1M
3T NO & 50w, ERRETRRNE
AN E RGN, BT NO & B35 34 hn & i A B
TR, X AT BER H T NO MF=A:BR T 5 iNOS A i
HREZRYEERKESLHEZER ",
SERZERIE B 50 mg/kg F1 100 mg/kg R H 7
FVEAE IR AT MPO 35 J7,3X 5 CHA %)
BrREEREM . AL ARIREZ RS T
B SRR S R G TR, BB AR
W B AN RIS AL, R E 4T O AR R, 35
MPO & 17,5 O [ Jo7 7= A YR S8 R 2 17T 28 155 AR
B REBE S o T 25 mg/kg SCHG LI MPO
BHEBENBAFEETREEMEZRERME
3D, A R B ) RN I Ab B G 5 40 L P 3K
3

3.4 RBEEEMNEREDRRELIEROY
V5]

SOD .CAT 2k A R E P EEMH
A1LEE, MDA 2Jgiid Eibr) B0 M=, H
B T K AT IR 2 B4 M R 4 5 AR . T-AOC
T I RE R B AR BN IE bR R B B L B R BE ST .
FRRR LA RE T A W5, RSN LR
KIM # THOMAS'®! SUN 22 JF B T 1§ 4> F &
HFE RAEA R PTALAE ST . PARK S8R 3
Jii ZBEBE SR 90% 1) 7c BBk V& Bk DPPH. [ |y 3|

- OHAN O°" - fES1 5ok, Wi Z BERE N 50% HY5%
BHERAE B . FESL R, LIN %%
BUERDEL SN 500 mg/ kg 52 HOBH BE 5.2 18 = i A
I SOD 3% #17%% , ASui 45 R R W, R iR
1 50 me/ke % 3R 72 B W A5 % 32 75 4R B 4 1M 3
SOD ¥ 7, H REFE M MDA 7K 5F, N i 2 B LA T
B HEERIRE S, X5 LIN £ pron s R —3,
X 158 B0 3 7 3RO B 1% 2 1 A4 B L P T S
e, KA B R R R TR E T R R
R,ATLS A RO, AR BIERR A BN
YEF . SHTABFFTAR B, A4 S 56 BT FF A 38 50
SFEE/N, RZBER R, HTaF 2N %
M THNERS, BEAFELZN A AREMER
FH, Wi EAE TR ERE .

25 BT ZE AR R S InE B MR R S R
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AT L 2 A0S A B B A R S R S e AT S AL R
T1o EALHAFMT  BBRR 7R R &
50 mg/kg BB H o

S 30k :

(1]
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(4]
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(9]

[10]

(11]

[12]

KB, B . 3 ERFEYK A KR IR S R R B
FEHERELT]. s B 515k, 2011,1(3) :22 - 31.
XIA W S, LIU P, ZHANG J L, et al. Biological activities of
chitosan and chitooligosaccharides [ J]. Food Hydrocolloids,
2011, 25(2): 170 - 179.

ZHENG L 'Y, ZHU J F. Study on antimicrobial activity of
chitosan with different molecular weights [ J]. Carbohydrate
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s, EPRIE, TR R, 45 78 MR I 6 4 8 A K
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Effects of dietary chitosan-oligosaccharide on the growth performance,
nonspecific immunity and antioxidant parameters of FFRC Strain Common
Carp

ZHANG Yan-wei'>, CHEN Yue-ping', LI Pin', LI Xiang-fei'*, LIU Wen-bin'"* , ZHOU Yan-min'

(1. College of Animal Science and Technology, Nanjing Agricultural University, Nanjing 210095, Jiangsu,China; 2. Jiangsu
State Farms Group Co. Lid. , Nanjing 210008, Jiangsu,China; 3. Key Laboratory of Aquatic Nuirition of Jiangsu Province,
Nanjing 210095, Jiangsu,China)

Abstract: This study was conducted to investigate the effects of chitosan-oligosaccharides on the growth
performance, nonspecific immunity and antioxidant parameters of FFRC Strain Common Carp ( Cyprinus
carpio) . The fish (mean initial weight ; 33.90 + 0. 11 g) were randomly divided into 4 groups with 5
replicates per group and 15 fish per replicate. The fish were fed with either basal diet ( control group) or basal
diet supplemented 25, 50 and 100 mg/kg chitosan-oligosaccharides for 35 d, respectively. The results showed
that dietary supplementation of chitosan-oligosaccharides did not significantly affect the growth performance
and muscle composition of fish compared with the control group (P >0.05). As expected, dietary chitosan-
oligosaccharide supplementation significantly enhanced the activities of plasma alkaline phosphatase ( AKP).
The similar effects were also observed on the concentrations of plasma complement 3 (C3) and complement 4
(C4) as well as the content of total iron binding capacity (TIBC) in plasma (P >0.05). In addition,
dietary chitosan-oligosaccharide supplementation at 25 mg/kg also significantly enhanced the content of nitric
oxide (NO) in spleen. The activity of myeloperoxidase (MPO) in spleen was promoted in fish fed chitosan-
oligosaccharide at 50 (P <0.05) and 100 mg/kg (P <0.01). Dietary 50 mg/kg chitosan-oligosaccharide
supplementation significantly increased superoxide dismutase ( SOD ) level and decreased the maleic
dialdehyde (MDA ) content in plasma (P < 0.05). Based on the results above, it was indicated that
chitosan-oligosaccharides could effectively improve nonspecific immunity and antioxidant parameters of FFRC
Strain Common Carp ( Cyprinus carpio) and the optimum level of 50 mg/kg exerted the best effects on FFRC
Strain Common Carp in the present study.

Key words: chitosan-oligosaccharide; FFRC Strain Common Carp; growth performance; nonspecific

immunity ; antioxidant parameters
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