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R (0%) Diet 1 (0.25%) Diet2 (0.50%) Diet 3 (0.75%)
(Anguilla japonica) , Diet 4 (1.00%) Diet 5 (1.25%)
20 90 R 4°C
> ) 1.3
(
, 1998) ( , 2009; , 2011) (120L) R 6 R 3
( ;
2001), 540 [ (5.93%+0.02)g], 18
2 (8:00,
, 18: 00), R
, 20min 20%
, 18—22°C,
1 >7.6mg/L, <0.25mg/L, pH
1.1 7.8—8.2
) 1.4
42d 24h,
(1200L) 5 )
2 (8: 00, 18: 00), , ImL
1.5mL
1.2 3000r/min 10min -80°C
( 1)
3 -20°C ,
(2
1.5
® 1 RMNSEHERAR EBE RS (FE%) L5
Tab.1 Proximate ingredients of basal diet for 4. anguilla (dry
weight %) :
(%) (%) (o) (%) SGR(%/d) = 100> (In
92.32 48.87 7.71 10.61 In )/
k2 SHTMAESRASSH(E R /kg WG(%) = 100><( )
Tab.2 Ingredients and proximate analysis of multivitamin ;
additives (content/kg)
SR(%) = 100><( / );
A =150 IU =8000mg HSI(%) = 100><( / );
D,  30—50 IU =15000mg CF(%) = 100> (8)/ * (em’)
E =9000mg =300mg 70°C ,
K; =1000mg =40mg 105°C
B, =3000mg 200mg ; ( >
B, =5000mg =15000mg 6.25) ; ( ) :
Bs =2000mg ve( ) =16000mg (550°C)
Bio =15mg 1.5.2
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, 1:9 (VIw) 4°C  0.85% , )

Smin (4°C, (P>0.05),
4000r/min, 20min) , Diet 5(1.25%) 97.7%
-80°C (AMS) 2.2
(LPS) 4
(T-SOD) (LZM) (AKP)
(TP) (P<0.05) Diet 3(0.75%)
1.5.3 SPSS16.0
(One-way ANOVA), (P>0.05)
Duncan P<0.05 2.3
=+ 6
5,
2
(P<0.05)
2.1
(P<0.05)( 3) © R ,
R 0.75% 1.00% ,
, 39.52%(P<0.05), 0.75%—1.00%
(P>0.05) (P<0.05)

F 3 RN BR M 88 8 4 1< B9 #2119

Tab.3 Effects of multivitamin additives on the growth performance of 4. anguilla

(0%) Diet 1 (0.25%) Diet 2 (0.50%) Diet 3 (0.75%) Diet 4 (1.00%) Diet 5 (1.25%)
(g) 5.9320.08° 5.9120.03" 5.8820.02° 5.94240.03" 5.8820.01° 6.0720.11°
(2) 9.1240.19" 9.4120.05" 9.5740.66™ 10.40=20.31° 9.5840.23" 10.1620.34™
WG (%) 53.84-1.22° 59.1540.31% 62.76£10.74™ 75.1244.36" 62.8823.68 67.23222.34%
de)SGR 1.0320.02° 1.11% 1.15%0.15% 1.3320.06° 1.16%0.05% 1.2240.03*
HSI (%) 2.0520.28" 1.6020.18" 1.660.25" 1.7320.26" 1.6120.33" 1.580.11°
CF (%) 0.128:0.006" 0.1302:0.000° 0.12120.006" 0.12320.006" 0.1210.002" 0.11020.013"

SR (%) 100 100 100 100 100 97.7

(P<0.05),
FT 4 SUERNFIT R M 68 8RR K 9 B M GREE %)
Tab.4 Effects of multivitamin additives on the whole-body composition of 4. anguilla (wet weight %)

(%) (%) (%) (%)

(0%) 72.3840.21° 5.5620.04" 3.07%0.03° 19.27=0.16°

Diet 1 (0.25%) 72.78=+0.08" 5.4240.06" 3.1940.04° 19.1740.06°

Diet 2 (0.50%) 73.02+0.19 5.58=+0.11° 3.0420.02° 19.1420.19°

Diet 3 (0.75%) 71.40%0.01° 5.87240.22° 3.40=0.06° 20.2920.26"

Diet 4 (1.00%) 72.17240.43% 5.78+0.34* 3.2240.01% 19.6640.37"

Diet 5 (1.25%) 72.74+0.38° 5.68+0.32° 3.13%0.10° 19.4240.06"




45

592
2.4 Diet1(0.25%)
(SOD) (LZM) (P<0.05) Diet1 Diet 3(0.75%) LZM
(AKP) (TP)4
( Diet4  Diets (P<0.05) Diet 3

6) AKP TP

i SOD (P<0.05), ,

, Diet 5(1.25%) SOD (P>0.05)

F 5 B UEIRINT X BRI 82 57 A 1 i 1L BEIE 1 B9 R T
Tab.5 Effects of multivitamin additives on the activities of digestive enzymes of A. anguilla
(U/mg prot) (U/g prot) (U/g prot)
(0%) 219.30=4.99° 25.6240.89¢ 23.631.44°
Diet 1(0.25%) 282.5246.73" 33.7240.56° 27.5842.24"
Diet 2(0.50%) 282.9744.46° 38.75+2.51" 23.64+1.84"
Diet 3(0.75%) 271.6448.04° 38.071.85" 32.69+1.71°
Diet 4(1.00%) 292.5744.05° 42.2340.48" 30.47%2.12°
Diet 5(1.25%) 281.9348.98° 35.97+1.51" 22.66+1.98"
F 6 UL IRINTI X BRI &2 B f % T HE B9 52 T
Tab.6  Effects of multivitamin additives on the immune response of 4. anguilla
SOD(U/mL) LZM(U/mL) AKP( /100mL) TP(mg/mL)
(0%) 367.3949.60° 68.97240.90" 1.5340.11° 29.042-0.89°
Diet 1(0.25%) 368.90+9.56" 126.44+0.49° 1.86=0.08" 32.1241.70%
Diet 2(0.50%) 389.9546.09" 103.4540.33" 2.2340.27" 32.9420.99%
Diet 3(0.75%) 419.5249.66° 126.44=0.43" 2.33%0.35° 35.8240.49"
Diet 4(1.00%) 410.99+5.73" 80.4640.28" 2.09240.25% 33.011.12"
Diet 5(1.25%) 431.549426.74° 45.98+0.41° 1.5820.11" 31.9241.84"
3 6%—25% ( ,
1992) s 0.75%
3.1 ,
39.52%, 25%,
(45g) (28d) , 0.75%
( ,2010) , (2011) ,
, C
(Epinephelus coioides)( ( ,2004) ,
, 2005) (Labeo rohita)(Misra et al, 2007)
b E b b
( , 2011) ( , 2009) , ,
(Oplegnathus fasciatus)(Bueno et al, 2010) E ( , 2009) ,
(A D; E
K) (B VC , ,
) 0.75%
(2003) 3.2



3 : (Anguilla anguilla) 593

42d

0.75%—1.00%

, E fi
( , 2006;
, 2009; ,2013)
( ,2011)
0.75%
33
(Ande-
rson, 1992),
(SOD)
( , 2007), (LZM)
( ,2011)
, Bigij  (1987)
(AKP)
(TP) )
(Polstra et al, 1997,
Holland et al, 2002) , SOD LZM
AKP TP
, C (Misra
etal, 2007), A SOD
( ,
2007) 500mg/kg E
(Bueno et al,
2010)

, 42d :
SOD ,
1.00% SOD
LZM AKP TP ,
0.75% :
0.75%
C
(Chie et
al, 2001) B
( ,2009) ,
E

(Hardie et al, 1990)

B

0.75%
, , , 1998,
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Abstract

activities of digestive enzymes and immune response of Anguilla anguilla. A. anguilla juveniles [body weight (5.932-0.02)g]

A single-factor experiment was conducted to study the effects of dietary multivitamin on growth performance,

were randomly divided into 6 treatments (with 3 replicates each, 30 fishes for each replicate). Six experimental diets were
prepared (adding 0%, 0.25%, 0.5%, 0.75%, 1.0%, 1.25% multivitamin), respectively to feed anguilla for 42d. The results showed
that with increase of dietary multivitamin level, eel weight gain ratio and the specific growth ratio in each group showed a trend
of first rising then falling, and got to a significant difference finally (P<0.05). While the concentration of multivitamin was
0.75%, weight gain ratio had reached the highest peak. Hepatosomatic index and condition factor had no apparent change among
the groups. At inclusion of 0.75% level, the body moisture decreased notably (P<0.05), and the crude protein and the ash
increased significantly (P<0.05), but no significant differences among the crude lipid content (P>0.05), compared with the
control group. Based on the results of the trial above, the recommented of dose of multivitamin in diets of 4. anguilla is 0.75%.

immune response

Key words Anguilla anguilla; multivitamin; growth performance; activities of digestive enzymes;



