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, 1.2
[(98.26£0.25)g]
1 2 15 (80cmx70cm)
20 , 50cm , 50d
1.1 (14.0£0.5)C,
(D0), ( >7.0mg/L, <0.5mg/L
=85%, ) (08:00, 16:00), 15%
0.25% (D1) 0.50% (D2) 30min
1.00% (D3) 2.00% (D4) , ,
80 , 1.3
) , 24h, 12
4mm , , , 3 9 MS-222
1 , , , 4h
. —4°C, 4000r/min, 10min
£1 TRERESRERAK%) ( )
Tab.1 Formulation and nutrient composition of the experimen- )
tal diets (%) -70°C,
1.4
DO D1 D2 D3 D4 141
s s s s 88 (WGR, %) = (W—W,)/W,x100;
20 20 20 2020 (SGR, %/d) = (INW,—InW,)/dx100;
12 12 12 12 12 FCR) = FIWW,):
o 13.44 1344 1344 1344 13.44 ( - vk
4 375 35 3 ) (VSI, %) = W, / Wx100;
. , ) , , ) (HSI, %) = Wj, / W,x100;
b . . . . . (SSI, %) = W, / Wyx100:
1 1 1 1 1 (CF, %) =W,/ ¥x100;
0 025 05 1 2 (SR, %) = / *100
1 1 1 1 1 » Wo (@), Wy
(50%) 05 05 0.5 0.5 0.5 (9)1 Wy (g): Wh (9)1 Wi
006 006 006 006 006 (9). F (9), d (d)
100 100 100 100 100 14.2 105°C ,
% ) FOSS (Kjeltec™2100);
50.46 5043 50.77 5117 51.25 ; 550°C ;
1299 1315 1342 1313 13.17 (PARR 6100)
10.07 1007 1020 9.82  9.86 143 (ALP)
2023 2041 2045 2041 20.37 (7020, Hitachi)
(mg/kd) 2494 2471 2483 2507 25.16 ; (ACP) (LzM)
a, (mgkg  ): MgSO.7H0, 3000; (T-AOC) (SOD)
NaHCOs, 2000; FeSO,7H,0, 600; ZnS0,-7H,0, 350; MnSO,7H,0,
180; K, 10; Na,Se03, 10; CoCl-6H,0, 50; CuSO,4-5H,0, 10 b. 15
(mg/kg ): , 15; , 15; , 100; SPSS115
, 20; L4 , 50; 1 , 200; , 5 ’
, 1000; , 240; A, 20; D, 8; E 150,  (One-Way ANOVA), (P<0.05)  Duncan’s
K, 10 +
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(MeanstSD) :
9 (P<0.05), D4
D1 D2 (P<0.05),D4
2.1 D1  (P<0.05),
2 (P>0.05); ;
WGR SGR (P<0.05), FCR D1 (P<0.05),
(P<0.05), (P>0.05);
(P>0.05); VSI
, D3 D4 (P<0.05), D4 (P>0.05)
D1 D2 (P<0.05), 2.3
(P>0.05); HIS SSI 4 , D3 D4 ALP
CF SR (P>0.05) (P<0.05), D4 D0 (P<0.05),
2.2 (P>0.05) ACP
3 , (P<0.05), LZM
F2 FEREXIIEL S KM R AR AR F 0
Tab.2 Effects of dietary chitosan on growth performance and feed utilization of juvenile rainbow trout
DO D1 D2 D3 D4
WGR (%) 87.94+6.78° 100.98+7.69° 107.22+3.20° 107.16+5.72° 110.40+8.17°
SGR (%/d) 1.29+0.08° 1.42+0.08° 1.49+0.03° 1.49+0.06° 1.52+0.08°
FCR 1.09+0.05° 0.99+0.07° 0.94£0.03° 0.94£0.05° 0.91£0.07°
VSI (%) 12.30£1.43° 11.65+1.77° 11.61+1.02° 11.11%1.24%® 10.57£0.94°
HIS (%) 1.25+0.17 1.25+0.18 1.13%0.15 1.13+0.15 1.18+0.22
SSI (%) 0.110.03 0.12+0.03 0.10£0.03 0.110.03 0.12+0.04
CF (%) 1.93+0.20 1.890.20 1.8920.10 1.850.12 1.9420.42
SR (%) 98.33+2.89 96.67+2.89 98.33+2.89 100 98.33+2.89
== (n=3), (P<0.05)
F 3 FTRYENUIEL & E KSR (%)
Tab.3 Effects of dietary chitosan on proximate composition of juvenile rainbow trout (%)
DO D1 D2 D3 D4
66.79+1.59 68.85+1.36 67.48+0.48 66.91+1.16 68.310.76
17.74+0.29 17.650.12 17.55+0.53 18.11+0.64 17.72+0.14
14.47+1.21° 12.81+0.07° 12.33+0.17° 11.90+0.26% 10.95+1.03
2.18+0.11 2212011 2.33+0.06 2.230.11 2.21+0.13
72.83x1.50 73.470.39 73.7520.39 73.5620.97 74.340.61
20.8420.24 20.830.29 20.890.23 20.6620.17 20.580.35
5.93+0.46° 4.98+0.06" 4.83+0.02® 4.70+0.02* 4.39+0.25°
1.36+0.09° 1.59+0.07° 1.45+0.11* 1.460.01* 1.50+0.04%
72.63+0.56 73.00£0.35 72.48+0.93 73.150.88 72.81+1.01
16.22£0.15 16.72+0.13 16.90£0.59 16.64£0.12 16.79£1.12
4.54£0.11° 3.57£0.85" 3.09£0.42® 2.81£0.27* 2.28+0.17°
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x4 EEEXMEBYEIFHFRERENENE

Tab.4 Effects of dietary chitosan on non-specific immunity of juvenile rainbow trout

DO D1 D2 D3 D4
ALP (U/L) 343.1046.93° 313.75429.20" 355.30+15.41° 281.80+15.41° 232.80+11.88°
ACP (U/100ml) 8.04+0.10° 7.67+0.81% 7.3240.35% 6.90+0.31° 6.68+0.77°
LZM (U/ml) 221.05+48.51° 239.55+32.84° 296.33+28.50° 290.82+18.27° 344.07+20.05°
T-AOC (U/ml) 11.76+1.11% 11.88+0.50° 14.22+3.02% 14.47+2.61% 17.72+8.60°
SOD (U/ml) 82.12+4.28 80.06+9.38 84.70£5.12 81.22+1.88 84.96+3.07

(P<0.05) T-AOC : :

, D4 D1  (P<0.05), , Ausar  (2003)
(P>0.05) 3.2
SOD (P>0.05)
3 ,
3.1 (P<0.05);
: (P>0.05),
: ( Shiau  (1999)
, 2008) ( , 2004a) (Ayyaru ,
et al, 2006) (Xu et al, 2011) (2008)
0.5% ,
, Lin  (2011) ; (2008) 50mg/kg
0.2% (Cyprinus carpio koi)
' Fox(1993) (2004) (16%)
2% 5% 10% (1.0% 1.5% 2.0%)
(Shiau et al, 1999) (Shiau et al, 1998) ,
(D)
(D) (Amit et al, 2011); (2)
( , 2001), , ( , 2008),
; (2) ,
' ' 3.3
( , 2005),
(Bergljot, 2006),
fifi (Fugu obscurus)( , 2005) ,
(Colossoma brachypomum)( , 2010) ,
( , 2010) :
, 50mg/kg (Callewaert et al, 2010),
(Megalobrama terminalis)( , 2008) ,

) LZM
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, Ayyaru  (2006) 4
Cha (2008) Claire (2004)
(Paralichthys olivaceus) '
LZM ' '
0.50%
(T-AOC)
(SOD) , SOD 2 2005,
(O , 26(12): 8—9
(2004b) , 2001. —
0.25% ,2:33—34
SoD ; (2009) * * : 2009, ( sty
1.0% 627—633
(Procambarus clarkii) SOD ; (2010) . 2008.
0.0% 1.0% , , 34(5): 576—578
SOD , , , 2010.
( ), 36(2): 215—
’ 217
T-AOC, SOD , 2005
(2010) (2010) SOD i
) , 29(3): 299—305
, , , 2004a.
, 25(5):
ALP ACP
( ) ( ) 42—46
, ,ALP ACP 2004b.
; , 26(4):
Lin  (2011) 291—294
0.2% ACP e
: (2010) 04% 0.6% 0.8% 2008 T
ACP , , 31(10): 30—32
0.6% : (2010) : : , 2008.
0.4% ACP , 38(1): 70—73
, , , 2006.
; (2009) , 13(3): 440—445
(LMWC) (Sinopotamon yangtse- . 2008.
kiense) , LMWC . , 3: 54—55
0.5mg/L  1mg/L ALP » 2004.
] 8mg/L , 34(1): 6—9
, 2010.
, ACP ( ), 7(2): 29—32
, 2% , 1% 2% , , , 2010.
ALP , , 19(4): 463—
468
, 2010.
' , 19(2): 219—
, 225
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EFFECTS OF DIETARY CHITOSAN ON GROWTH PERFORMANCE, BODY
COMPOSITION AND NON-SPECIFIC IMMUNITY OF JUVENILE
ONCORHYNCHUS MYKISS

JIANG Jin-Kun*2,  WANG Ji-Ying?, ZHANG Li-Min? LIU Xu-Dong?,
FENG De-Zhi*? JIANG Ke-Jun'? ~ZHANG De-Rui"?

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, 201306; 2. Marine Fisheries Research Institute of
Shandong Province, Yantai, 264006)

Abstract Rainbow trout was cultured widespread all around the world, but the healthy of rainbow trout was generally
inhibited by high-density culture. A 50-d feeding trial was carried out to investigate the effects of dietary chitosan on
growth performance, body composition and non-specific immunity of juvenile Oncorhynchus mykiss [(98.26+0.25)g]. Five
isonitrogenous and isoenergetic diets were formulated by adding 0% (DO, control group), 0.25% (D1), 0.50% (D2), 1.00%
(D3) and 2.00% (D4) chitosan to the basal diet, in which casein and fish meal were used as the protein source and fish oil
as the lipid source, respectively. Results showed that: weight gain rate (WGR) and specific growth rate (SGR) increased
whereas feed conversion ratio (FCR) decreased significantly (P<0.05) with chitosan addition No significant differences
were found among chitosan-supplemented groups (P>0.05). Viscerosomatic index (VSI) decreased (P<0.05) with dietary
chitosan supplementation (P<0.05). However, there were no statistical differences in hepatosomatic index (HSI), spleen-
somatic index (SSI), condition factor (CF) or survival ratio (SR) (P>0.05). Lipid content in whole fish, muscle and liver
were decreased obviously by dietary chitosan (P<0.05) , while no change existed in moisture and protein contents (P>0.05).
Alkaline phosphatase (ALP) activity in serum of D3 and D4 groups was decreased significantly (P<0.05) and there were no
differences among other groups (P>0.05). Serum acid phosphatase (ACP) activity decreased as dietary chitosan supple-
mentation level increased (P<0.05), while lysozyme (LZM) activity was increased (P<0.05). Total antioxidant capacity
(T-AOC) of D4 group was significantly higher than that of the control and D1 group (P<0.05) and no differences were
found among other groups (P>0.05). Superoxide dismutase (SOD) was not affected by dietary chitosan (P>0.05).

Key words Chitosan, Oncorhynchus mykiss, Growth performance, Body composition, Non-specific immunity



