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NEE MR FOT OO Faet
(L InARAOb K= R 2= BE , 284 27100032, Z8 11 BE2BE, 284 271000)

B ALGEHNA T EET I A R o F AR REFFR ARG w, &
AR EL 60 g #9384 480 B, MMy A 4 B(HBAANEL,HFNEH 30 B), 5 AR AEK
B AL P A 0,100,200 F= 400 mg/kg o 469X IE A4, XIe A 49 do R A1) 5t
T8 2048 1k, 100,200 A= 400 mg/kg & F B A HFEZERKRES AR FH T 5.60% (P <0.05)
15.89% (P <0.05)#218.69% (P <0.05) , ¥ &F & 53325 T 7.53% (P <0.05) .21.21% (P <
0.05)#226.02% (P <0.05) , %GRz FE 5 R & T 0.60% (P >0.05).7.02% (P >0.05) F=
9.79% (P <0.05) , %A% 2K 5 A AT 0.60% (P >0.05) .6.55% (P >0.05)#2 8.93% (P <
0.05);2) M P Rmc EBRRSTIHELEFEES %G RKREGLE(P>0.05),KIKT &
A =B 2B B R A MRS AL R RE e 5 F AR E W (P >0.05);3) BH A e
200 #2400 mg/kg THEETEEZIM B EZR S G mp AL a 45 5 (P<0.05) 55
(P<0.05), a5 2B B2 HE(P<0.01) & f i JFMEFe B P 5 B B (P <0.05) ;4) b ég
ABRG HMEGR AN AL ETEEMNEFRARLF(P>0.05), wufFd, EARBEE
T AR P A e e SR VT R B b e A KM AR A AR A S R T Ak, U E A 200 mg/kg
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1 #MR57E%
1.1 R

I IS S0 (B 2 > 90% ) W F 5 R i
P DUAEY) TAREA PR A, LUK sl 52 0 skt
R HEEE W 45 , 73 1R 3 000 u,
1.2 R EH

PL/INAE Rtk O T 2 JEORE, $72 I NRC
(1993 ) 4828735 I i 14 Pic il 2% ik 4 Aok, FL2H R L
FROKF DL 1o A S At 1 kL Hh 20 S S i 0 (R R
#1) 100,200 F1 400 mg/kg FYFETENE , Bl il i 4 Ff
g Rk EURE 28 i (40 H LA E) Ja ok
FeEOBAR N 1.5 ~2.5 mm (9 BURDEL, B AR IRT
Ja &

R1 ERARERREFRKTE (KT E)

Table 1 Composition and nutrient levels of

the basal diet (air-dry basis) %
i H Items 2 & Content
JE R} Ingredients
/NFZ Wheat 32.5
iK1 Soybean meal 28.0
fa 4y Fish meal 32.0
5.9l Soybean oil 5.0
IR %5 CaHPO, 1.5
Wik Premix" 1.0
411 Total 100.0
#F 7K Nutrient levels”
H1kHE DE/(MJ/kg) 13.9
HLEE i CP 37.4

U 3 VR B A T 5 4 3 it Premix provided the fol-
lowing per kg of diet: VC 800 mg, VA 12 000 IU, VD,
3 000 IU, VE 80 mg, VK 7 mg, VB, 20 mg, VB, 40 mg, VB,
20 mg,VB,, 0.8 mg,Z %5 calcium pantothenate 60 mg, £}
fi# nicotinic acid 215 mg, g folic acid 10 mg, JLEE inositol
1 200 mg, 4= ¥ & biotin 3.0 mg, & fLHHK choline chloride
2 ¢, i %A L7 antioxidant 200 mg, Ff 32§ betaine 1.2 g,
FeSO, - 7H,0 100 mg, CuSO, - 5H,0 20 mg, MnSO, - H,0
67 mg,KI 0.59 mg,MgSO, - 7TH,09.28 g,

2 48l Calculated values,

1.3 ARt 5HEFEE
PeHIATE 217 60 g (L 480 FE , BEHL I 4
HBAANEL, BAIEE 30 R) , 705 7 R A

Ll DR R 0,100,200 F1 400 mg/kg ¢ 5
A IR iR o e DA A R BRI 5 T KRS
KBRS RS S 0.30 m® K ARBUA 0.25 m?

i B L) 3% 8 BLRR e A AT, 18 T IR T
e S B NG INE I ' Sy 7 W okt R N £
2% ~4% 5K HIFE 09:00 1400 B 1K,
R A5 40 5 03 2 U R PR, e 30 1] K e
(15.5+£2.0) C,i5EHE (8.2 +1.1) mg/L, iR
B 1910 49 d,
1.4 MERREFAE
1.4.1 KRR

5 78 A2 K R (specific growth rate, SGR, % /d) =
100 x [ In HJH — In A | /1050 KA
I Hr K (weight gain rate, WGR,% ) =
100 x (¥ H - K ) /H)H ;

iRt 2 %1 (feed conversion rate, FCR) =

(Fokta - k) / (FET-MAE + KRH - HE) ;
7E 3% ( protein efficiency rate,PER, % ) =

100 x f A3 1/ (fRpRHEIGE < SR E &) o
1.4.2 [ debr

R H BB IR A 2, N #E
FkE I, 2= I k& 60 min j5,3 000 r/min B .[»
10 min ¥ 4 2000 B0 IO A iAo i
B, MEPSED HED SKRED AR
TH =G R DL SO T A R A
TP 2R FH P sl AR A ) TR 5 BT A 7 1) i )
M
1.4.3  JEFESPE SRR bR
1.4.3. 1 A0 Ay W Re ) il

Z M E D 1 0 AT, BRI R < 1)
TEG AP 4 o, FJC TR 1 5 45 M 3l ik R
I3 & KA A 4 TR I R 5 1 A
FE it , S BRI 2 35 T %47 0. 02 mL JIF 2R (0. 5% )
AT A M IR A ML R R i sl IR 5052 ) R 4
I A B R A BRI R (WK 6 x
10° A~/mL) FMFLA, T840 5133 ) K M3 A & T
ARZ ML AT B B A A N,3T ClRE
30 min;4) L) 2 000 r/min &[> 10 min, W B 3E 5
ANV U S TS Bt 1 R S W = ==
sKUR R, BARBE T 55) T 0 B[ SE 3 ~ 4 min, [
KRS B AR T 56) AR 5 4L 4 2 ~ 3 min, Jf]
KRS BRI 5 7) K 1 B R T
e TSR, AL £ 100 > 22 4% 1 40 i
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TR A A R AR, B B (% ), 1
Bt 100 A4~ 22 T8 A% 11 240 A rh P 0k 79 440 1R A 4
R LA 100, 15 1 41> 4 B A e 4 B8 500 7 244, B
F A TR
1.4.3.2 LA RE T 1 E
% I Rainger %*/  Ourth %" J % Jii (5 %
M7 AT, BRI 1) B R E LR 4
1, FHIC TR T 5 o DA RS 3l KR I3 o, 4 B AL
L (A A W e = A 1
1000 r/min®f.L» 5 min, ] % M35 52 ) K € 1 9 &
28 CTHiF% 24 h Ji , 1 0. 85% ALV WL % T A
NP A E 1 x10° 4~/mL;3) B 200 L 3 fef 1fi
THIRA T 200 pL 40 B ,28 CRIRE 1 h;4)
SEUAH TR A MLV TR 5 P 5 % T IR AR Y R S i 1 B
fEHEFR L (TSA) Pl ,28 TR Ei 9% 24 h 5T E
SE M P R Y8 B A BA 7 ( colony forming units,
CFUs) ;5) Lk 0.85% NaCl % i AF 4 6 B, 11580 1M
RN NE R
ML AT Ao 2 A A
AW AT (% ) =100 x (1 — {5 H b Vs
T BRSO RSP Al R T VAT R ) o
1.4.3.3 IV 760 0 e 5 7 il 0% A 17 000
Z: MR o A ) TR R 0 B AR 7 i a7
B AT, BARERAE QNS . 1) &l 5. B
PRI 3 R, FJC B S 4 DO IR I, T
4 CH#E 4 h,%R)5 4 000 r/min B.0> 10 min, B |
TR VB 000 7 R B S P L 2) ST L BEAH LAY 0K
WA o o BoA e o iF B 2% 5 g, B TR
IR R U S R 4 0 Sl ) | AN B R AR 1)
0.1 mol/L@m e £ 52 vh i , 5043 &) ¢ H 5 52 VR
R E S13M 4 5 000 t/min g0 15 min, JF
VROFH 000 7 5 R RS 1 o 3) R FH B e v 0 9 T
fitg 17 1 o
FE b v B BT P BT R A S
VAP (U/mL 5 Ur/g) = [ (FER T (H -
Fedn T, fH) / (hrifEdh T, {8 - brdedd T, {6) ] x
Bt i e FE
AT A6H A, fH (340 nm T 5 min J5 B
JCREAH) e 53 H AEDCREAE T, {Hh A, (B (340 nm
WG I B MO R T B C B
1.4.4 RS
FAR A R G, R E LR 3 B, e
ARk or KL B MR T AR o3 & . oK

g3 AR 5T KRR 195 A 43 £ 43 551 SR L T AR
TR K s AL e AU AR Il 4 R e R Y
BRIEIE
1.5 HERBEESRITHH

I LU E £ bR 253808 . R SPSS
13. 0 B R 0 B0 A7 A BN G2 122 43 i, 4
(B4 A 2 2 22 5, W3 4T Duncan [C 2 & L,
FEKF R P <0.05,

2 ZRELSMW
2.1 FEHE XS AT 08 A KM A O RN

H2% 2 ] 0, 5 %) B8 41 A8 e, 100, 200 F
400 mg/ kg B AL 0B R KR4 IR T
5.60% (P <0.05) .15.89% (P <0.05) f118.69%
(P<0.05), B TR HIEE T 7.53% (P <
0.05).21.21% (P <0.05) 1 26. 02% (P <
0.05), F H A F 4 3 #E & T 0.60% (P >
0.05) .7.02% (P >0.05) 1 9.79% (P <0.05),
Tk 2 E 5 BIBER T 0.60% (P >0.05) .6.55%
(P >0.05) fl 8.93% (P <0.05), 200 F
400 mg/ kg7t ZEWH A1 IR A K 381G EOR A R
RAREMEAFEY 2R A8 E(P>0.05),
2.2 FEELHE X AT 6 5E A L TS AR R0

122 3 AJ 0, T S GRDRE R R i oe SE AR = T
MESEE AR A BRE A & &, AL T s
AN S R N1 el A DS IS N NS
A G T (R E B B E K (P >0.05)
2.3 EFEEXII SR RE IR
2.3. 1 FESEME T AT B ) 40 A I BE T R R

Hi 35 4 AJH1,200 F1 400 mg/kg 76 54 4 0
HEZH AN 100 mg/kg 76 B W4 i 2 45 w5 1 1 40 e 1)
TWEE R E R4 (P <0.05),{H 200 A
400 mg/kgre FEMEAL 2 0] 22 5% A 3 (P >0.05)
100 mg/kg 5e B S5 X Bl 2 B 22 AR B
(P>0.05),
2.3.2  FoSEMEG T 6 1 35 A% B A 1 R R

M2 5 AT AL, ML A B A 4 2 B 5T S0
AR I T 42 755,200 1400 mg/kg 5¢ 5 b 2 i
552 B X B 41 F1 100 mg/kg S FEBELL (P <
0.01),100 mg/kg 7¢ 2 b 41 B & 3 5 F X% B4
(P <0.01) ,{H 200 #1400 mg/kg 7% LWL = 7] 2%
FARFE(P>0.05),
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Table 2  Effects of chito-oligosaccharides on growth performance of rainbow trout

=] FeFEHEIRN/KSE Chito-oligosaccharides supplemental level/ ( mg/kg)

Items 0 100 200 400
WITE IW/g 61.23 +0.74 61.74 +0.83 61.56 +0.81 61.53 £0.68
KT FW/g 103.35 1. 24" 107.41 £2.01° 112.88 +1.47¢ 114.87 +1.58°
HeE K% SGR/ (% /d) 1.07 £0.03* 1.13 £0.04° 1.24 £0.03° 1.27 £0.03¢
% WGR/ % 68.79 2. 03" 73.97 £3.26° 83.38 £2.38° 86.69 £2.57¢
Tkl % FCR 1.68 +0.08° 1.67 +0.07° 1.57 +0.07% 1.53 +£0.06°
2 1 JFiR® PER/ % 157.20 +7.90* 158.13 +6. 17" 168.24 +7.91% 172.59 £5.01°

[T 888 AR A NG F R 2255 B2 (P <0.05) , RA R E SRR 2 il B35 (P <0.01) . TR,
In the same row, values with different small letter superscripts mean significant difference (P <0.05), and with different

capital letter superscripts mean significant difference (P <0.01). The same as below.

F3 FEMEXMIE M EENIERRIT

Table 3 Effects of chito-oligosaccharides on serum biochemical indices of rainbow trout

i H FoEMEUS K SE Chito-oligosaccharides supplemental level/ ( mg/kg)

Items 0 100 200 400
HEH TP/(g/L) 39.12 £1.08 39.89 +1.24 40.75 £1.41 40.57 £1.37
H#EH ALB/(g/L) 19.83 £0.67 20.54 +1.05 20.66 +0.88 20.73 £1.08
FRE#E 1 GLB/(g/L) 19.29 £0. 56 19.35+£1.11 20.09 £1.07 19.84 £1.31
#i%8 GLU/(mmol/L) 1.15 £0.08 1.09 £0.07 0.96 +0.09 1.07 £0.11
JH[E % CHO/ ( mmol/L) 5.08 £0. 14 4.97 £0.16 5.02 +£0.22 4.79 £0.18
il =88 TG/ (mmol/L) 5.78 0. 16 5.46 +0.12 5.21 £0.09 5.49 £0. 14
AN B GPT/(U/L) 30.25 +0.33 30.21 £1.01 28.05 +1.26 29.84 +1.15
A B GOT/(U/L) 579.92 £10.65 543.53 £11.23 480.49 +13.51 559.48 £15.22

R4 FTEMEX I S 40 E L EE 1B R

Table 4 Effects of chito-oligosaccharides on leucocyte phagocytic ability of rainbow trout

W H 5 ZREUN K F- Chito-oligosaccharides supplemental level/ ( mg/kg)
Items 0 100 200 400
[ AN
FHER 4% 21.68 +0.61° 26.23 +0. 83" 37.79 £1.24" 41.32 £0.92"
Phagocytic percentage/ %
ZEWEFE %0 Phagocytic index 1.09 +0.08° 1.24 +0.11° 1.61 +0.10° 1.73+0.11°

RS SEMEXTMIE M ERERE RN

Table 5 Effects of chito-oligosaccharides on serum bactericidal ability of rainbow trout %
WiH FoEKEAR N KSE Chito-oligosaccharides supplemental level/ ( mg/kg)
Items 0 100 200 400
AN 5% B ce ce
3.8+0.2 14.2 0.4 28.2+1.9 33.3x2.1

Bactericidal percentage

2.3.3 50 5B I 8 v O IR R B e T HEZH A 100 mg/kg 5¢ 504 o 25 42 = 1 I8 A0 T
e pAL JIE A s RIS P (P < 0..05) , {H 200 F1 400 mg/kg
H1 6 A 1,200 F1 400 mg/kg FeSEMFLAIN  FeSEMEH Z 1A 22 A W% (P >0.05) ,100 mg/kg
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FeSEMA S X IR Z B 22 A RE (P >0.05)
WE 5 7 5 WS 00 7K - 1) 38 o, 8 P 3 O

EHM(P <0.05)

R 6 TEYEXTATEE M E ARG A E IR AR

Table 6  Effects of chito-oligosaccharides on lysozyme activity in serum, liver and gill of rainbow trout

i o B NNZK SF Chito-oligosaccharides supplemental level/ ( mg/kg)
Items 0 100 200 400

vE R e Y=oyl
mmqﬂﬁ@%@& 185.4 +9.5° 197.1 £12.7° 232.7 £11.6" 255.6 £13.7°
Lysozyme activity in serum/( U/mL)

j: »‘5‘? =y ) )

E?W*(ﬁﬁﬁg(ﬁ@' . 31.18 £2.28" 37.67 £3.02° 46.12 £4.23° 52.46 £4.26"
Lysozyme activity in liver/(U/g)
Mg P TR R

23.56 +1.82"
Lysozyme activity in gill/(U/g) 3.56x1.8

27.72 +1.72°

42.33 +1.68° 46.67 +2.33°

2.4 SEYEXTHIEEMR AL 5 B 200
HIE 7 RIS SR BN L A 4 £8 K o CHLEE

St RLIR WS K 23 & B B B (P >0..05) o

RT TEHEXT AT 5 H 00

Table 7 Effects of chito-oligosaccharides on body composition of rainbow trout %

i H o B NZK F Chito-oligosaccharides supplemental level/ ( mg/kg)

Items 0 100 200 400

7K 43 Moisture 70.64 +£0.33 70.27 £0.23 70.32 +0.21 70.20 0. 31

HLFE it Crude protein 15.82 £0. 17 16.13 £0.21 15.95 £0.24 16.36 £0. 15

AR Crude lipid 11.02 0. 09 11.12 £0.11 10.82 +0.13 10.92 +0. 14

K53 Ash 2.64 £0.07 2.58 £0.06 2.61 £0.09 2.52+0.08
HEES A AR A R e e . SRR R 2 U

3 it i AR S Y R A PR RE S AR R 1) fE BERT

3.1 FEMEXIIEAE KRR

Refstie 257 44 K P4 2 fuf: #1143 391 45 MR S 55 01 55
KRG IERE IR 55 d, 45 9 & B, 1] 5 R 5 30 b
e Aok B4 6 20 K VG P e £ 2 R R A R AL R
AR 5 AR T 9 Ak 2% S5 T B AL T R R
X 2 [ 2100 7 50 A 1) BRDRE R 2 BRI 0. 25%
0.50% .1.00% .2.00% B 5¢ B0 ( B 5T 2 B % Bt
5,0 TR K Tesim) 25 R, R R D %
FEAR T DR ik R 5 e T B A RRCE I
JEELL 0. 50% fi% i B, P A S R
Tk s AR AN 0.1, 0% \1.5% 2. 0% )7 Mk,
T 60 d 5 & B, 45 1 0 4 1) 3G F R 34 L X B A
BERE, AL L. 0% Imdl it s % . Al s
R, R A 100,200 FT 400 mg/kg 5T 5
B4R B T 0T A R AR OB B R AR
RO BRAG T ek 25 8, 28 B AL Ask o % i 7 S 4 o

TUER MR, BENE I 7 A 1) TR A ) Jo e A A 5
A W el L gt R 84 o, TR S 0 I A RE g
o 2) A JRUE FRYI . SRR AT AR A g B A0 DU
TR 55 114 O o 14 G, T RUBE AT 1 7 1 3 g 4 1 4t
AR B, HEER B, R R B, AR By, MR
IR LA R 45 i i
3.2 SEMEXTHIEE M E & WIS FREI R0

SE B BE 05 A ARG L3 H i = 155 A0 AL ] A 5
i, FETCE IR A 5 BEAS AR L Hh Y IR R A
B 4R R A T URUR [  ad RE A8 IR R R A
R AR B TR, BT il 2 R PR 3R P g 14 ]
BEA , TERE BOUSINIE X i P R S B B
AR KT DA B A B B A TN S
A —E MR o LY G S I A 24 Ak R QI A 2
BT R s OB = 5 A B 2 Ak i o AR v R A R
AR, AT 9 G S M R ) T e SR 2
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RE & AR B A, 4 2 G I T P %) T R R e JUE
ol L AR i 2k RS 5 % R 2 AT
VERLARE SRR DA 8 bR, & 5 = B R B ok £
PR A, HERRR S R4 3% 26 1M A 1L 48 b
{14 75 Ak AT s ) 7 S e ) 7 M R L i %) £
Fer K AR I, A 4 TR B 38 A IF A
B g BB 5T 5E OB 0L 125, 250, 500,
1 000 mg/kg, 1M 8 Jif] J5 A BN, 76 FEME XT B 26 1 %
M o 355 LI o 20 L B IR L =
P FIAV 2% 55 g 2 11 I ] e o 35 6 B 2 L {3
Aol R R AR IR o S R, £ i AR
K. AR I 45 R R W], Dkl b s 5 SE 4R
mTAEE N YE SEA CAEORREAON S &,
AR T T e = R R DL BTN
I R A O G T (ELEY Rk B I 2 KR
ULEHSC BB & T iR B 1 B A AR N DU [
-t (AR BT T e AR (7 fE R KT
3.3 ZEBMIEIEHRERRIIEENZE
MR BRI HESI Y, AR = S e e
KRB kA EEAE ., fRPiE g R
P8 Hp S AR S RN AN S B, TE A R A g
LY A 20 ke 25 T B PR o LT O B O
P AL AR AR e S5 1 e BN 1) TR B AR A,
TP T v 2 B I A L L 2 TR A 1 ) o
MR o) 1 S S 2 A 1B 0 L il £ el 1 S R I Y
RN BE T DA S I 55 41 21 v ) I A T O
A DA B B £ S MUK 0 S e RS . A WF IR 4
SR R R S i 200 A1 400 mg/kg e B A S
BT 05 ) S R S P G 0 T B AT B B E % . Claire
2V e B A £ ) 9% T OB BE R 150 mg/L
(7K R IR B0 4, I # 1R 3% 96 h 5 SR 4 il £ 1)
JHFIE Sk B 2L 280, I LB A K -, R B 56 A Y
PG 35 T 0 IR e Ah ¥ A A Prychobo-
thrium sp. ( Cestoda) [/ £ 1] 7% 5% F WH A4 25
FHe BE 4y B M 75.0 A10. 1 mg/L { /K spAE ik 5k
A, K I 2% ST S a0 4 Y A T AR R B T
WA, ER RN BT KB, LR S AR R
WHN0.5% B 1. 0% 1 7c 5 WE RE 4% 5 & 105 74 14
BSR40 R BE . ThER B MR Tk
B, 4 rh A I O R T R R T B R
JFLC 365 v s R R AR A O Ak T T . SR RE AR

r LA S D RE R T REAL AT 1) SEMEA & B Ay
S I G TRV L R OB A S e i T 5 2)
SRR T ST N B L A E A
SRS, B — RE AT 2 i 7 ML R 40 iR
ML, 45, R AR S S P BT IR e 500 sl 2% e Dt 114
MR MAC, 38 I E i P 20, BT 484 56 3l 00 44 114 240 g A
PRV e SR 53 ) SE W AT A 08 AT 25 TR 40 BB AT
BRI S (19 R 9 A, T SUBE AT T ) LB o ML A 1) 47
PRI S 5 2 6 0 e 5 e, DT 52 i AL 4
(G REThRE "

4 & it

AL S5 AF R, ARDRE A IR0 78 TRl T i g
B A M BE AR R e R e TR, IS N
S 200 mg/kg .,

SE
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Effects of Chito-Oligosaccharides on Growth Performance,
Serum Biochemical Indices and Non-Specific Immunity
Function of Rainbow Trout ( Oncorhynchus mykiss )

LIU Hanliang' SUN Minmin' WANG Hongwei' WAN Wenju’* WANG Jiting'*
(1. College of Animal Science and Technology, Shandong Agricultural University, Tai’ an 271000, China;
2. Taishan Medical College, Tai’ an 271000, China)

Abstract; This experiment was conducted to evaluate the effects of chito-oligosaccharides on growth perform-
ance, serum biochemical indices and non-specific immunity function of rainbow trout ( Oncorhynchus mykiss) .
A total of 480 fish with the body weight about 60 g were randomly allotted to 4 groups with 4 replicates each
and each replicate contained 30 fish. The fish in the 4 groups were fed a basal diet supplemented with 0, 100,
200 or 400 mg/kg chito-oligosaccharides, respectively. The experiment lasted for 49 days. The results showed
as follows: 1) compared with the control group, the specific growth rate in the 100, 200 and 400 mg/kg chi-
to-oligosaccharides groups was increased by 5.60% (P <0.05), 15.89% (P <0.05) and 18.69% (P <
0.05) , the weight gain rate was increased by 7.53% (P <0.05),21.21% (P <0.05) and 26.02% (P <
0.05), and the protein efficiency rate was increased by 0.60% (P >0.05), 7.02% (P >0.05) and9.79%
(P <0.05), while the feed conversion rate was decreased by 0.60% (P >0.05), 6.55% (P >0.05) and
8.93% (P <0.05), respectively. 2) Dietary supplementation of chito-oligosaccharides improved the contents
of total protein, albumin, globulin in serum (P >0.05) , while decreased the contents of triglyceride, choles-
terol and glucose, and activities of glutamic pyruvic transaminase and glutamic oxaloacetic transaminase in ser-
um (P >0.05). 3) Dietary supplementation of 200 and 400 mg/kg chito-oligosaccharides significantly im-
proved the phagocytic percentage (P <0.05) and phagocytic index of leucocyte (P <0.05), serum bacteri-
cidal percentage (P <0.01) and lysozyme activity in serum, liver and gill (P <0.05). 4) No significant
differences were found in the contents of moisture, crude protein, crude lipid and ash of whole body among all
groups (P >0.05). It is concluded that dietary supplementation of chito-oligosaccharides can improve the
growth performance and non-specific immunity function of rainbow trout, and the supplemental level of chito-
oligosaccharides in diets is suggested to be 200 mg/kg. [ Chinese Journal of Animal Nutrition , 2012, 24(3) .
479-486 |
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