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1,2 1 1 1 1 1 2
(1. , 266003; 2. , 524017)
(6.26 £0.10) g (Lateolabrax japonicus Cuvier) , (PY)
(WX  VP) (WX VP
) 36.1% 18. 0%
( =4321 )
(Diet1), 200mg PY (Diet2) 400 mgV P +800mgWX (Diet3),
3 ( 43%) (20kJ/g) 1.5m x1.5m x2.0m ,
3 , 60 2 (06:00 18:00) 27.5—29.5
25%0—28%o, 7mg/L (92% —
95%) , ( 859.3% 947.2%  905.2%) ( 40

4.2 4.1) (p<0.01) ,
(p<0.05) ,

)

( 0. 74U /mg 1.02U/mg 1.09U /mg 1. 71U /mg) (p<0.01)

: (
0. 05U /mg 0.16U/mg 0. 12U /mg 0. 21U /mg) (p<0.01)
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[9—11]
1
1.1
, , (3.0m x
3.0m x3.0m) 14d, (Diet 1)
1.2 (
=432 1( ) 0.77%
0. 95% 0.44%
) 1
(Diet 1) (
1) 200mg
(PY) (Diet 2) 400mgV P +800mgW X (Diet
3) (VP
, WX
H 1 )
1 (% )

Tab.1 Fomulation and proximate chemical composition of the
basal diets (% dry matter)

Ingredients Contents (%)
Fish meal 36.1
Campound protein meal* 18.0
Squid viscera meal 5.0
Yeast meal 3.5
Fish oil 2.0
Soybean oil 3.0
L ecithin 3.0
W heat meal 24.4
Sodium alginate 1.0
M ineral premix? 2.0

Ingredients Contents (%)

V itanin premix 2.0

Proximate chemical composition

Crude protein (% DM*) 43.2
Crude lipid (% DM) 12.3
Ash (% DM) 11.9
Moisture (%) 6.1
Gross energy (kJ/gDM) 20.3
11, =432 1( )
0.77% 0. 95% 0. 44%
;2. [11]; 3.

[11]; 4.

Note: 1. Soybean meal: meat and bonemeal: groundnutmeal: rgpe-
sed meal (4 3 2 1 in weight), adding crystalline L-methionine
(0.77%) , L-lysine (0.95%) and L-ioleucine (0.44%) to smulate
the esential anino acid profile of fish meal; 2.Mineral pramix refers

Ai, etal ™ 3.Vitanin pranix refers o Ai, etal [!; 4.Dry matter

60 ,

( JF26( ) )
, 45 12h

(1.5mm x5.0mm 2. 5mm x8.0mm) ,

, - 15
1.3 , 3
, 3 ,
((6.26 +0.10) g)
, (1.5m x 1.5m x
2.0m) 60 /
3 ,
, 2 (06: 00
18: 00) ,1—4 1. 5mm x 5. 0mm
,5—8 2.5mm x 8. 0mm
, 27.5—29.5 25%0—28%o,
mg /L 8 24h,
, 20
- 80 ,
1.4
Aoac!
105 ,
( X 6.25) , (
) (600 ) 12h

(Parr 1281,
USA)
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[13]

) 3 0. 5mL , 25 3min
, 3 + 3,5- 0.5mL,
1.4.1 24h Bmin 540m
5 , , 25 ,
, , 3 mol (U /
, 1 5(w/v) 0—4 mg)
, (0—4 ) 1.5
3000 r/min 30min 0—4 (%) (Survival%e) = (N - Ny) / Ny X
,24h 100%
1.4.2 [14] , (%) (Weight gain, WG%) = (W, -
, W,) /W, x 100%
1% 0.5mL, (% /d) (Secific growth rate, SGR)
0. 5mL ( pH 2.2 =(LnW, - LnW,) x 100 / t
, pH 7.5 ) 30 No N,
60min , 20% 0. 5mL YW,
, 15min 5min (13 000r/min) (g),t (d)
366mMm , , SPSS11. 5 forW indows
, 30 , , Tukey ,
) p <0.05
(U/mg)
1.4.3 [15] 37 2
, (pH 2.1
7.5) 5mL ImL 20%
0. 4mL 0. 1ImL , 200mg PY
95% 15mL , 400mgV P +800mgW X
10min 95% 15mL, (92.8%—94.4%) ,
1% 0. 1mL, (947. 2%
37 , 905. 2% ) (4.2%/d  4.1%/d)
3 mol (U/mg) (859.3% /d 4.0%/d) (p <
1.4.4 [14] , 0.01),
(pH 6.9) 1% 0. 5mL ( 2
2 (PY) (WX VP) !

Tab.2 Weight gain (WG), survival rate and ecific grovth rate (SGR) of Jgpanese seabass fed experimental diets supplemented with phytase
(PY) and non-starch polysaccharide enzymes (WX and V P)

2

Jepanese seabass W eight gain (%) Survival rate (%) SGR (% /d)
Diet1 (Control) 859. 3 +14. 902 92.8+2.45 4.0+0.03%
Diet2 (200mg/kg PY) 947.2 +4.68° 94.4 +1.80 4.2 +0.01°
Diet3 (400mg/kgV P +800mg/kgWX) 905. 2 +14. 15 93.3+1.18 4.1+0.03°
ANOVA3
p 0. 002 0. 769 0. 003
F 19.524 0.274 18. 640
11 3 . D 2. (p>0.05) .
3. ANOVA:

Note: 1.Values aremeans and standard errorsof three replicates The sane below; 2. Meanswith sane superscripts show no significant differences
(p>0.05). The same belov; 3. ANOVA: Oneway analysis of variance. The same below



2.2
. ( 16. 9%
17.3%,4. 1% 4.4%) (p<0.05) ( 3)
3 (PY) (WX VP) !
Tab. 3 Carcass canpositions and gross energy of Japanese seabass fed different experimental diets supplemented with phytase (PY) and non-starch
polysaccharide enzymes (WX and V P)

Jgpanes sabass Protein (%) Lipid (%) Ad (%) Moisture (%) Grossenergy (kJ/gDM)
Diet1 (Control) 16.9 £0. 15° 7.3+0.11 4.1+0.04% 70.9+0.11 7.1+0.03
Diet2 (200mg/kg PY) 17.3£0.12° 7.4+0.11 4.4 +0.04° 70.5+0.29 7.1+0.02
Diet3 (400mg/kgV P +800mg/kgWX) 17.2 +0.07® 7.4+0.04 4.1+0.04° 70.4+0.27 7.1+0.03
ANOVA
p 0. 043 0.648 0. 002 0. 257 0.590
F 5.560 0. 467 22.333 1.716 0.577
1. W et weight
2.3 1. 71U /mg) (p <0.05), 400mg
VP +800mgWX
( 0. 05U /mg 0. 16U /mg,
) 200mg PY 0. 12U /mg 0.21U /mg) (p <0.05) )
(
0. 74U /mg 1.02U /mg, 1.09U /mg ( 4 5)
4 (PY) (WX VP) !

Tab. 4 Proteas, lipae and anylas activity in somach of Jgpanese seabass fed different experimental diets supplemented with phytase (PY)
and non-starch polysaccharide enzymes (WX and VP)

Japanese seabass Protease activity (U /mg) L ipase activity (U /mg) Amylase activity (U /mg)

Diet 1 (Control) 0.74 £0.02° 0.03 +£0.01 0. 05 +0. 00*

Diet 2 (200mg/kg PY) 1.02 £0.07° 0.04 +0. 00 0. 06 +0. 012
Diet3 (400mg/kgV P +800mg/kgWX) 0. 80 +0. 04 0.04 +0.01 0.16 +0. 02
ANOVA

p 0. 006 0. 586 0.001

F 13.136 0. 585 28. 379

5 (PY) (WX VP) !

Tab. 5 Proteae, lipase and anylase activity in intestines of Jgpanese seabass fed different experimental diets supplemented with phytase (PY) and
non-starch polysaccharide enzymes (WX and V P)

Jgpanese seabass Protease activity (U /mg) L ipase activity (U /mg) Amylase activity (U /mg)
Diet 1 (Control) 1.09 +£0. 06% 0.08 +0. 01 0.12 +0. 00%
Diet 2 (200mg/kg PY) 1.71 £0.14° 0.10 +0.01 0.13 +0.01*
Diet 3 (400mg/kgV P +800mg/kgWX) 1.14 +0. 05 0.11 +0.01 0. 21 +0. 05
ANOVA
p 0. 002 0. 102 0.023

F 21.090 3.418 7.555
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EFFECTSOF PHY TASE AND NON-STARCH POLY SACCHARDE ENZYM E
SUPPL BEM ENTATION INDIETSON GROW TH AND D IGEST IVE ENZYM E ACT IVITY
FOR JAPANESE SEABASS LATEOLABRAX JAPON ICUS C.

ZHANGLU"?,A1QingHui’ ,MA | Kang-Sen', L 1 Jind , L | Hui-Tao' , ZHANG Chun-Xia and ZHENG Shi-Xuan’
(1. The Key Laboratory of M ariculture ( Education M inistry of China) , Ocean University of China, Qingdao 266003; 2. Zhanjiang Yuehai Feed Co.
Ltd., Zhanjiang 524017)

Abstract: A feeding experiment was conducted to investigate the effects of dietary exogenous enzymes ( Phytase, non-
starch polysaccharide enzymes WX and VP) on growth, body camposition and digestive enzymes activitives of Jgpanese
seabass, L ateolabrax japonicus C. (initial weight (6.26 £0.10) g) . A basal dietwasused as the control (Diet 1) , which
contained 36. 1% fish meal and 18. 0% campound protein source ( ybean meal meat and bone meal peanut meal rgpe-
sed meal =4 3 2 1, and crystalline lysine, methionine and ioleucinewere supplamented to smulate the essential anino
acid profile of fish meal) . Two other dietswere supplemented with 200mg phytase and the combination of 800mgWX and
400 mg VP per kilogran diet, regectively. Each dietwas fed o triplicate groupsof fich in seavater floating cages (1. 5m x
1.5m x2.0m) , and each cagewas stocked with 60 fish. Fishwere fed wwice daily (06: 00 and 18: 00) to gpparent satia
tion for 8 weeks The water temperature fluctuated from 27.5 1©29.5 , the salinity fran 25%o t©0 28%0 and dislved
oxygen content was above 7mg / L during the experimental period. Reaults showved that exogenous enzymes supplementar
tion did not significantly influence the survival of Japanese seabass (92% —95% ), but significantly improved the growth
(weight gain (WG) increasing from 859. 3% 0 947.2% and 905. 2%, ecific growth rate (SGR) fran 4.0 o 4. 2 and
4.1%/d) (p<0.01). Dietary non-starch polysaccharide enzymes did not significantly affect the carcassmoisture, crude
protein, crude lipid, ash and gross energy of Jgpanese seabass D ietary phytase al© had no influence on the carcassmois-
ture, crude lipid and gross energy of Jgpanese seabass, but significant influence on the carcass crude protein and ash (p <
0.05) . The digestive enzymes activitives in stanach and intestine of fish supplemented with exogenous enzymes showed
increasing trend when supplied with exogenous enzymes compared with the control group (Diet 1) . The anylase activity of
stomach and intestine significantly increasing from 0. 05 to 0. 16 U /mg and 0. 12 0 0. 21 U /mg regpectively by the supple-
mentation of non-starch polysaccharide enzyme (p <0.01), but no significant differences in protease and lipase were ob-
served. Similarly, dietary supplementation of phytase significantly increased the protease activity of stamach and intestine
from 0.74 © 1.02U /mg and 1.09 to 1. 71 U /mg repectively (p<0.01), but no significant differences in lipase and
amylase were observed.

Key words Lateolabrax japonicus C.; Phytase; Non-starch polysaccharide enzymes Digestive enzyme; Growth



