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Tab. 1 Fomulation and proximate analysisof test diets (g/kg of dry diet)
Diet
Ingredient
1 2 3 4 5
Enzyme product 0 0.5 1 2 3
Brown fish meal 150 150 150 150 150
Defatted oybean meal 260 260 260 260 260
Canolameal 150 150 150 150 150
Cod liver oil 16 16 16 16 16
Com oil 16 16 16 16 16
W heat flour 318 317.5 317 316 315
M ineral mix 50 50 50 50 50
2V itamin mix 10 10 10 10 10
Sodium alginate 20 20 20 20 20
Cr,03 2 2 2 2 2
Proximate analysis
Crude protein 374.3 374.2 379.8 376.5 367.9
Crude lipid 59.9 59.8 60. 3 60. 2 60.5
Crude ash 103.7 103.7 104.0 103.8 103.8
Cr,04 1.97 2.05 2.11 1.98 2.11
11 (g/kg ) Mineral pramix (g/kgmix): FeSD,- 7H,0 15, Cu),- H,0 0.3, Zn,- 7H,0 10, MnD,- H,0 0.5, NCl

30, Mg, 40, Ca(H,F0,), 400, K10. 05, Na, S5 0. 005, CoCly- 6H,0 0.5,

zeolite 503. 645; 2.

(g/kg

minmix (g/kgmix): VitA retinol acetate 0. 80, VitD3 cholecalciferol 0. 06, V it EO -tocopherol acetate 4. 00, V it K3 menadione 8. 00,

2.00, riboflavin 2. 00, pantthenic acid 6. 00, pyridoxine 2. 00, forlic acid 0. 50,
0.02, inositol 40. 00, C ooated vitanin C 20, choline chloride 50,
1.4 80L ;
9:00 15:00 , 550
3% 8 , AOAC (1995)
(25+0.5) ; pH 7.1—7.3 DO 5.29— 1.7
5.73 mg/L NH;«N 0.11—0.21 mg/L NO,N 6
0.04—0. 07 mg/L; NO; N 0. 15—0. 23 mg/L 0.5h
1.5 (%) =100 x ( ,
/ ); (%) =100 x ( 70
- )/ =
/ : (%) =100 x ( /
); (%) =100 x ( / ) Cr,O, / Cr,0,
1.6 1d, (%) =[1- (
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105 ) ] x100
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1.8 , 1d (p<0.05), Duncan
' ' 2
( 5 ), 2.1
, 10 MBS , 0 0.5%0 1%o
4 7000 r/min 2%0  3%o0 8 ,
10min, : 4 ( 2
el : 100%
pH7.5 37 , 0.5%0 ,
Vg 1 (p>
(V) U/ mg 0.05) , 1%0
Bemfeld " (p<0.05)
. pH 6.9 25 s 1%o 2%o0 3%o,
14 mol 1 (V) (p>0.05) 1%o
u/ mg 2%0  3%o
el 0  0.5%0 (p<0.05)
1.9 SPSS11.5 1%0 2%0  3%o
(Oneway ANOVA) , 0 0.5%0
(p<0.05)
2 8
Tab. 2 Growth perfomance of juvenile black camp fed test diets for 8 weeks
Enzyme product (%o) 0 0.5 1 2 3 Pooled SE p
Initial weight (g) 3.02 3.03 3.03 3.05 3.01 0.01 0. 841
Final weight (g) 11. 162 10. 912 12. 08" 12.33° 12.24° 0.19 0.013
Survival rate (%) 100 100 100 100 100 0 —
W eight gain (%) 270.02°  265.18*  298.52°  304.41°  306.58° 5.82 0.019
Feed intake (g) 283.80*  282.90°  296.67°  300.53°  300.43" 2.44 0.005
Feed conversion ratio 1.74° 1.76° 1.64° 1.62° 1.63° 0.02 0.012
(p<0.05)
Note: There is a significant difference betveen treamentswith different superscript in one row (p <0. 05)
3
Tab. 3 Effect of enzyme product level in the diet on the gpparent digestibility and digestive enzyme activity
Enzyme product( %o) 0 0.5 1 2 3 Pooled SE p
Apparent digestibility (%)
D ry matter 71.65 73.19 74.21 72.55 72. 66 0.65 0.848
Protein 82.35% 87.17° 88. 49" 88. 92° 87. 77" 0.72 0.003
Protease activity (U /mg protein)
Intestine 5.99 6.30 7.37 6. 26 5.38 0.44 0.770
Hepao-pancreas 2.81% 4. 45% 5.93° 5. 45" 4.92° 0.36 0.030
Amylase activity (U /mg protein)
Intestine 42. 46 39.43 38.54 43. 63 38.31 1.49 0.777
Hepaio-pancreas 45. 25 44. 05 45. 15 44.70 42.02 0.95 0. 865
(p<0.05)

Note: There is a significant difference betveen treamentswith different superscript in one row (p <0. 05)
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Tab. 4 Whole fish body composition, viscera index and hepato-pancreas index of black carp fingerling fed test diets for 8 weeks

Enzyme product (%) 0 0.5 1 2 3 Pooled SE p

Body composition

Moisture (%) 70.78 70. 81 70.91 70. 99 71.17 0.11 0. 861
Crude protein 17.25 17. 06 17.34 16. 95 16. 77 0.10 0.378
Lipid 9.72 9.68 9. 56 9.69 9. 56 0.12 0.993

Ash 2.70 2.65 2.71 2.68 2.66 0.01 0. 361

Viscera index (%) 6.38 5.76 5.84 5.77 6.28 0.10 0.124
H epato-pancreas index (%) 1.37 1.11 1.32 1.25 1.19 0.04 0. 246
(p<0.05)

Note There is a significant difference betveen treamentswith different superscript in one row (p <0. 05)
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EFFECT OF ADD I NG NEUTRAL PROTEASE TO DIETSON GROW TH
PERFORM ANCE, D IGESTION, AND BODY COM POSITIONOF
FINGERL | NG BLACK CARP (M YLOPHARYNGODON PICEUS)

CHEN JianMing, YE Jin-Yun', XU Yao-Xing, SHEN Bin-Qian', QUO JianLing, PAN Qian' and WANG You-Hui'
(1. Zhejiang Institute of Freswater Fisheries Huzhou  313001;
2. Institute of Plant Protection and M icrobiology, Zhejiang Acadeny of Agriculture Science Hangzhou 310012)

Abstract: A neutral protease productwith an activity of 8000 u/gwas used in the experiment. A basal diet without exoge-
nous enzyme inclusion and four test diets adding 0. 5%o, 1%o, 2%0 and 3%o of the enzyme product regectively were pre-
pared to feed five triplicate groups of fish with an initial average body weight of (3.03 £0.04) g The feeding trial was
conducted in 15 re circulating tank systems (80L each) at a controlled water temperature of 25 +0.5 and lasted for
eight weeks At the end of eightweeks, theweight gain of fish fed a dietwith 0. 5%o of enzyme product showed no signifi-
cant difference with that of fish fed basal diet (p>0.05). When fish fed a diet with 1%o of enzyme product, the weight
gain increased significantly (p <0.05) comparingwith those of fish fed basal diet and the dietwith 0. 5%. of enzyme prod-
uct, but higher levelsof enzyme product inclusion seemed not to improve weight gain further. Fish fed dietwith 1%o, 2%o
and 3%o of enzyme product had higher feed ingest and lowver feed conversion ratio than those of fish fed basal diet or the di-
etwith 0. 5%o of enzyme product (p <0.05) . Therewas no effect of adding the enzyme product in the dietson the gppar-
ent digestibility of dry matter, intestine protease activity, intestine and hepato-pancreas anylase activity, body composi-
tion, Viscera index, and Hepato-pancreas index (p>0.05) . However, the apparent digestibility of dietary protein of fish
fed four test dietswere significantly higher than that of fish fed the basal diet (p <0.05) . The hepato-pancreas protease
activity increased with increasing dietary supplementing the enzyme product up t 1%o, but above this level, it appeared o
keep stable. In conclusion, under the condition of this experiment, adding 1%o0 —3%o. neutral protease product o finger-
ling black camp diet could pramote feed ingest and digest cgpacity of dietary protein, and as a reault, improve fish growth
and feed conversion.

Key words Neutral protease; B lack cap; M ylopharyngodon piceus Growth, Digestive enzyme activity; Apparent digesti-
bility; Body composition



