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B OB RN R TR (0,0 24,0 4%, 0600 0. 86 1 0% )iy 6L SLIARRE, 9 R SR BRI K (1 8
(Colossama brachypanum ) (82 267£5. 13) ¢ 60 d 1 Fo RMEXH IR K (85 AR 1 ARFE 724 S 7% Th RE Y 52 i A 3
TR BB BRI . SR, O O04URIKE HrE B KRR SRR E A R B Em T 0,0 24,
0. 4%Fn 1L 0%40 (P<<0. 05); 0. 676 0. 8% 0 L O ALAEHR b B2 AET 0, 0 2% Fn 0. 4% 40 (P<<0. 05); 0. 6%,
0. 86 L OARTIRH B3R T 041 (P<<0 05); 0. OO IS WG th . B T O O 2404 (P<<
0. 05); 0. 600 4L SE AL WAL BB G PE i 5, B2 THE 4L (P<<0. 05); 0. 61 MR LB R IG B E /& T 0
A0 20041 (P=<0. 05); FI g /K S HUMU T XTI K B BB EAT IO SE iy 14 dp, O 620, 0 80 L 0% 41f 3BT %
BEMT 04 (P<<0.05), L& &IMEIARHR . IRIK 8RR R} b oS 038 = 19 S R AR 4R = H A K Pk Rg iRkt
R 2 A A G T B DA B K S T SO R B BTSN O 620 ~0. 8%,
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E ffects of dietary chitosan on grow th and non-specific mmunity of

freshwater spadefish (Colossoma brachypomum )

1 2

TONG Chun . CAO Zhen-jie» YANG Ling> QING Yu-guang. SUN Dong
(L1 College of Fisheries and Life Science ShanghaiOcean University  Shanghai 201306, China;
2. Fresh Water F ishery Institute of Shandong Province Jinan 250117, China)

Abstract, Freshwater spadefish (Colossana brachypanum ) with mitialweight of (82 26£5. 13) o in netcage
were fed with diets supplemented with different levels of chitosan (0, 0. 26, 0.4%, 0.6, 0.8, 1 0%)
for 60d 1o exam ine the effects of dietary chitosan on grow th and non-specific mmunity of freshwater spadefish
and the appropriate dosage of chitosan for dietary supplementation The results showed that the final weight
specific growth rate (SGR), feed efficiency ratio (FER) and protein efficiency ratio (PER) of group 0. 620
was highest significantly higher than groups 0, 0. 26, 0. 4% and L %6 (P<<0. 05). Hepalosanatic
indexes (HSI) of groups 0. 60, 0. 86 and L 0% were significantly lower than groups 0, 0. 2% and 0. 4%
(P<<0.05). Viscersanatic index (VSI) of groups O 60, 0.80 and L 00 were significantly lower than
group 0(P<<0. 05). Activity of lysozyme (LZM ) of group 0. 620 was highest significantly higher than groups
0 and 0. 2% (P<<0. 05). Activity of super oxide disnutase (SOD) of group 0. 620 was significantly higher
than that of other groups (P=<<0. 05). Activity of acid phosphatase (ACP) of group 0. 620 was higher than
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groups 0 and 0. 2% (P=<<0. 05). Mortality of groups 0. 626, 0. 8% and 1 06 were significantly lower than
group 0(P<0. 05) afier being challenged with live Aeramonas hydrophila in 14 d Thus adding chitosan in

freshwater spadefish feed appropriately can mprove their growth perfomance feed utilization non-specific

inmune function and the resistance to infection with Aeramonas hydrophila The supplement of 0. 626 ~0. 8%

chitosan was optmum for the feed of freshwater spadefish

Key words chitosan; freshwater spadefish; growth non-specific immunity Aeromonas hydrophila
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Tab- 1 Fomulation and nutrient canposition of the experimental diets
i FERRKF

0 0. 2% 0. 4% 0. 6% 0. 8% 1 0%
Ry 15 15 15 15 15 15
TR 30 30 30 30 30 30
P 15 15 15 15 15 15
1 B 5 5 5 5 5 5
o 27 26. 8 26. 6 26. 4 26. 2 26
i 3 3 3 3 3 3
5 H 0 02 0.4 0.6 08 10
T TR 35 35 35 35 35 35
e Z TR 15 L5 L5 L5 15 15
BRAK (1)
K4y 9. 72%
HEH 34. 75 %
HLAE 7. 46%
FL IR Ay 9. 38%

E. L OHERFURN (BT a& 8 ). Nak Zmg KI O 08 mg CoCl 6H, 0. Img CuS0,+5H;0, 10mg FeSO,+H20, 74 mg ZnSO4e
H,0. 50 mg MnSO4+H20: 60 mg MgS()4'7H20a 1 000 mg K2HPO3+ 3H,0. 6 000 mg NaH; POs+ 2H,0. 5 000 mg NaCl 100 mg

CaCO3. 4 g

2HEEETRN (BT HEEE ). MEE (Bl), 20mg %HE (B2), 40mg MEEHEE (B6), 20mg 4ikE (B12), O lmg WA M
FZEM (K3), 10 mg MLEE ( nositol) » 1 000 mg ZHR, 60 mg MHER. 200 mg APE (H) . L 23 mg HEEE (A) . 25000 U; il
fEmE (D) 2500 s A=HE (E), 120 mg HURMER (C) » 2 112 mg WA, 2500 mg

L4 FEMARES M
141 HRHRE

60 dFRFH LI L5 R T, UKL T A 24 b Xt
AR BT VK 1 80 52 AR TR, S 5
FAREHLER 3 R K 1 884 BB 3/ BRI FIVE 5T
25 MR FKIUIAL . 43 518 T A5 4 5 85 08 o 1)
TFATIE, PR i FEE 1 hiF e
G O\ 4 Cokgrh#ie 4 h T 4 CErtgep
L4 000 r/min B4 10 min Y45 b2 I3,

—20 CARAF MWL AE 4 C R,

R L 58 A5 AR 1 8 7K 1 8 R £ P O R 3
PR T 5 S5 40t FL AT S i) A B KRS e 1%
W K2R T2 T K4 HHER R
142 HEHSH

IR IE KA SR AR R T4 (105
C s M F R UL E R B il 2 LA 2
Bk A 0] R PR AR 1 s HLUR 2 R T AR
g ge (550°C i,

VAT 7 K I A A B (W TR
F A TRET AT OWMRE . B ) B
SN VBB (E 4 R 0 0012 3
—ANESERAL, AL IR O 2 ml,

FE AL RS ) . R FA R SR 1 5 A il
R 00T /SR AU TR ST i )il

. BEEJIHAALE O AE 1 mL RIS 55
Bl AT 2K = B AL Rk 5000 I 1l g
HALIME RS 30 1L

PR 1A T 2 I 9 )« R P IR 47 Wl R i 1K 7]
(AT R A EY TR T IE, B
FpiE X 100 mLIELE 37 CHEMMER 15
minf=AE 1 megl M BAL, BALMEH &R 20
"L,

L5 &

IR KB TR BT TR VR B B L 2R R A e L
S0, K B A B KO R Y 3 X 10°
CFU/m] 60 dFRFE 52845 R )G, MR 108
WK AR R 05, R AR RSk R A
S O3 mLE W WERE 14 did R 1H
Ol
L6 BRI St

F LB SHGE N LN AR

R =100 X ( 1aW, — W, ) /t (1)
Ry =100 X (W, —Wy) /Il (2)
Rpy =100 X (W, =W, ) /(T XPy) (3)
Ls =100 Xw, /W. (4)
Is =100 XW, AV, )

K R W EEKE V0 R N RRE R
(V6 ) Ry WEFFLER (4 ) LMMERR L (0);
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LRI LL (70 ) Wy BIEERTE (g) W, WA K
PR (g)s WoRZKR ML E (g): W, LR E
(2): COSCBRIE] (min): I5HEN T4 0 10 24
(g); POAEIHREHE RS & (g),

K SPSS 16 Ok (it 45 4R HEAT 7 2243
Ml Duncan ' sZ EAGL (PO 05HIA B E 2%

5).
2 gEm

60 dFr 51 256 25 Am» 25 A 0TS R 40
1006, pi g 2R 0. MK 9 BB A 1k B RIRR 2 2

KRBEFTRMEN I &= _ B B K5 RN E
Hor O 600 2 AR pk AR 2 A KR ok, B3
F0,0.2% 0 4%F01 L Dog (P<<0. 05), & 04
() L 3445, TR AR [ SR 2 AR E A
P AR BN R T O 60 B B . #8 it
0. 620 J5 /1N s O 670 4 B A R R AN 2R 1
RE R Ay PIAE] 72 86000 209. 6600, B3
F 0,0 2% 0 4%Fn L 0%4 (P<<0 05); 0. 8%
HRYAECEME A R R E ST 041 (P<
0.05), SHERAMTLREEESR (P~0 05),

® 2 AR RMTRE KK QIR E KA EEF AR
Tab 2 Effects of dietary chitosan on grow th performance and feed utilization for Colossana brachyopmum
fed expermental diets for 60 d

SRR
0 0. 2% 0. 4% 0. 6% 0. 8% 1 0%
YIEE (g) 82, 70+6. 2 82. 3045, 1 82. 50+3. 2 83 0045, 1 82. 20+6. 3 83. 1045, 2
RIKE (g) 170. 92£9. 1¢ 177. 3948 9¢ 191 1079, 5b 219. 3949, 8 207. 09 8. 4 195. 9948 7P
SEEkE (%) 1 2140 05¢ 1 2840, 010¢ 1 4040. 05P L 6240 122 1 5440, 05 1. 4340. 08P
FREE (%) 53. 5143 36¢ 63. 2543 74P 65. 70+1 57 72. 86+3. 962 67. 7643 722 66, 9943 020
BAME ) 153. 98£10. 02¢ 182 032£10. 78>  189. 06£9. 52> 209. 66 =11 412 194. 9810. 712 192 49+8 69>

B BT FEE EARF AR SRR Z R R (P<0.05), FFE.

TRIK SR IVE A LU Bl 5o SROBE S I & B H g
/N (L 3) 1 DA IR He e/, BEART O,
0. 2%Fn 0. 4% (P<<0. 05), 5 0. 6200 0. 8641

FBELR (P=>005), 0 6%, 0 81 L 0
Az EfFRIE T REZESR (P—0 05), ¥ 8 #EAK
F 041 (P<<0. 05),

x 3 {ARFRMTERERK AR L AT EE R R
Tab 3 Effects of dietary chitosan on viscerosomatic and hepatosamatic indexes of Colossama brachyopmum
fed expermental diets for 60 d

0 0. 2% 0. 4% 0. 6% 0. 8% 1 0%
e L (20) 9. 9441 03 9. 6840. 80 9. 61£0. 65* 8 0140. 50 7. 9740. 52 7. 6540. 76
R () 1 600, 092 1 52+0. 062 1 480, 042b 1 4040. 05P 1 42+0. 06b 1 40+0. 09b

IR G G R IR 4FTR, O 6041
WHES R, BEE T O 0 204 (P
0. 05): 0 6041 A AL P A VoV 3 s T 3L
EAA (P<<0 05); 0410 O 22041 B L F

0. 4%, 0. 80fn L 0064 (P<<0. 05); O 602
BERRR IS Ve e, B T O Q 2041 0 44,
0 §0f1l M BEET 041 (P<<0 05), 50 24
QAT BEZER (P10 05),

* 4 [ARBRRMERENR KRS RN
Tab 4 Effects of dietary chitosan on non-specific mmunity of Colossama brachyopmum
fed experimental diets for 60 d

TEESR
0 0. 2% 0. 4% 0. 6% 0. 8% 1 0%
VTR (U /L) 366. 0016, 71¢ 598. 5511 88 690. 24 +16. 692> 799. 08£17. 992 708 61-+14. 942> 701 79+15. 932
MEAYIAVEE (U /mL) 152 87422 98 155 861 97¢ 168 3842 74>  180. 0743 642 170 343 99> 166. 472 89b
BRYEEBR (U /100mI,) 9. 060 56° 10, 0140 65b¢ 11 1040, 49 12 574058 11 5240, 622> 10. 9440, 642
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WOK L EE I K SRR SRS 14 d Py,
O SOMFET-HEAM. 5 O 60411 Tp B % 7
(P=0.05); L 0SB TR BERT 0 8041,

HEZERT 04 (P=0.05) SHEALEEZE
8 (P=0. 05),

® 5 BEXKSENERSE 4 JdRRKBENETE
Tab- 5 Mortality of Colossama brachyopmum after being challenged w ith live Aeranonas hydrophila for 14 d

0 0. 2% 0. 4% 0. 6% 0. 8% 1 0%
ETR (%) 76671 01* 66 6742 00® 66 671 06® 43 3341 21 30, 001 03 53. 33+1 42"
3 » \/\ . . Y
i BRI b K TR 3R 1 5 M

FaRE R 2L (Pagrosanus major), Shiau
2 VIR R | Kono%s V%t # B B 88 (Lutianus
cam pecha mus)F1 H A6 (Anguilla japonica ),
T U SR Oy A R R 7 s O R 7 AR
AR S T AR S I A ST SR AR RE
B R T B Y A K PR RE AR A 2 (P
0.05), FeBRBEME MR s, EE@EL LT
SRR PR A K PERE AR RLR I 2R R H
245 SR N RRIER BT, ] b A E R s DR
B R s (et PR i N A o T R 0 A
TR AE S KA B A R R L2y T
B RS ER B 32w SR T AU ALRE : 48 & ik
BT FER I A4 25 9 il D Ry Bl DA S AR AT 2%
JE NG 2R 09 s AR ARDRE R TH TR I — 2 AR 3 B
SERTRAL I [ LR AP GRDRL IR 23 BT 155 28 AN G
K,

A S W 58 K BLAE IR 7K B 88 R R S
0. 620 By FE B M LA 35 A 38 LA e AR KR
TRMCEE N E B BUSCEE R (P=0. 05); {524
FBKE A O 80T, g K R AL
HACEIFRA R — W T &, R RE
e (P<<0. 05), §BH 0. 620 ~0. 8% py 55 By
PAE 25§ = YR 7K 1 88 4 A= A< PR BE A ARD R ) 26
(P<<0. 05), Tt 0. 800 1) 3% B2 b w42 =50k K
FHRAY AR K VERE FARDRL M T R ot . I 4 2R
T B AR om0 90 g8
BARBOETR I 0 560 U AT RE R A A 5
By KT 5T SRS BRI A I RUCR G 2 5, mik)E
FEERME ST AR IR 7K B3 85 Y A K 1 RE AN ARDEL A
HIZE, W RER A 5e S pE EAT AR 56 A% I Bt 25 -0
HEBTRIRE ST L B S AT IR T 2R A K
THE FRY) B S BB E LRI T8 T

BB A Z A ARDRL 5 S B0 R IR B BT
e N N AR YA R MR
BE SRR . SR B AE fh 1 P LA IE FR 1Y BH 25
FHAS IR 7] 55 0 R A0 IH £k 25 & S (R IR
P A S AL 3 B (12 (8 T L o et
A RREHRR, T REAR AT AR E Y, BAT. X Ti@E
B INFE 5B Al e AIG S50 f4 IT K L S0 A 1R
% Aakbhysn 0. 5% ~1 (V652 BAEAE A A REAR
B 0 F R LR AN & Y, SR ikl
WIE R SR RBE (0 10 ~0 90 A AR
AP RO P4 B S S, A LR AR
R 0. 670 i BB B B B AR K A
R EEADRTOR L B9 VR (P<<0. 05), ERSIE T 3@ &
VR N5 B0 R4 25 300 A I A7 35 1 280 A
FIFRE BRI 7 WA FEF UK 1 i 7 2 B2 0P %
KXo TR AR B G B EENE
X,

VAS TR R s A T A A Tl R T
SR 2 S T h 0 AR T, o A e
2 DB I 2 200 4 T AR 24 L 4K % B
VR B 1 40 B A AR R X AL e kAT
T MO 75 W 200 L 5 A R R AR P S
VAT IR R 75 S P TR D S B T A
BT LR AR AL U, A STIR VR N5 B0 AL Y I 375
S EHEYEY B E S T R84 (P<<0. 05), 3f1E
—FE 7 B P B TS B VR B Y T T R T
0. 670 p s AR IR E ek, SR i U 78
i U SR AR R BF R AEIRAT . AT RE A
S BN A BH P AL 70 W M B 20 L B I 75 e
Wt BR AR T 4 2 ep B AT W A B B B K
JEREAL, RS BB 1 A, 4TI U8 S A D
R I 20 S A S 7 R D B, AT 42
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0. 6007 B0 5 S 5 45 25 1 VR /K 19 98 ML 375 v R 4
LAY B R R VE B R By v (P =<0 05), TR
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DR S AN [7) ¥ A 72 SR X 1R K
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