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Tab.1 The formulation and nutritional composition of experimental diets

HRRE REORTS

0 (%)
(%)
12 16 20 24 28 32
4.5 4.5 4.5 4.5 4.5
0 6.8 13.7 20.6 27.2
50 50 50 50 50 50
29 28.2 21.1 14 6.8 0.6
0 3 3 3 3 3
2.2 1.8 2.1 2.3 2.6 2.8
16.3 10 10 10 10 9.4
0.5 0.5 0.5 0.5 0.5 0.5
1 1 1 1 1 1
0.5 0.5 0.5 0.5 0.5 0.5
0.5 0.5 0.5 0.5 0.5 0.5
12.01 16.08 20.04 24.07 28.08 32.03
4.01 3.97 4.01 3.96 4.01 4.00
/ ><100% 1.0 mol/l 1.0 mL, 40
14 /\h} 4’6%?‘3“&%@‘]2{ 20 min, 680 nm 5
48 h ’
’ 8 b, pH7.2 40
’ 20 min, 1 g 1 min 1
b b ug 1
0 , 1.5 ARk Y H4E
10 min, 24 h,
(4°C, 10 000 r/min) 30 min, , ,
Bouin’s ,
- 3] s 5~7um, H. E s
0.04% 5 mL, 37°C Olympus
5 min, 1.0 mL, , 37
. 2 X
7.5 min, 0.01 mol/L 5.0 mL
: 50 mL , 660 nm 21 HHEEGEEAHEALEKEKRAS
:pH 7.0, @7£1)TC 30 min, 211
100 mL 10 mg 2 ,
- (€l 16% 20%  24% 101.98%,
0.5% 20mL  pH7.2 98.99%  88.53%, ,
4.0 mL, 40 5 min, 1.0 12% (P < 0.05),
mL, 20min, 10% 2.0 mL ,
(3 000 r/min)10 min , 28%  32%
1 mL, 0.4 mol/L 5.0 mL, 60.40%  59.62%,
Marine Sciences / Vol. 36, No. 1 /2012 37



HRRE REORTS

36.70%~38.39%,
(P > 0.05); 4.7%~6.7%
40%~42% 92%~93% 12%  28%
(P > 0.05) , 3

*2 HEORENANMMRESHSERKNZNE
Tab. 2 Growth performance of Apostichopus japonicas fed the diets containing different protein levels

12% 16% 20% 24% 28% 32%

(2) 2.44 +0.01 2.34+0.07 2.42+0.10 2.36 +0.05 2.41 +0.06 2.50 +0.08
(2) 4.45 +0.54° 4.80 +0.58° 4.8140.29°  4.55+0.65" 3.99 + 0.54° 3.97 £0.31°
(%) 82.40+ 11.94*  101.98+£12.00°  98.99+6.42°  88.53+£12.63>  60.40 £8.89°  59.62+ 10.19°

1.07+0.14° 0.94+0.01° 0.96 % 0.05" 0.97+0.12° 1.72 + 0.30° 1.67+0.47¢
(%) 8.02+ 0.92° 6.39+ 0.26% 527+030°  4.37+0.54% 2.23+0.32° 215+ 0.47°
(%) 95.8 +0.22 90.0 £ 0.10 92.5+0.12 95.0 £ 0.05 91.3 £0.03 92.5+0.17

®3 ARZEBSERHAFRERSEHNS

Tab. 3 Nutritional Compositions of Apostichopus japonicas with different protein level of experimental diets

(%) 12% 16% 20% 24% 28% 32%
37.52 £0.57 36.70 £ 0.16 37.49 £ 0.64 38.09 = 0.49 37.79 £ 0.08 38.39+£0.17
6.73+1.16 5.21 £0.48 5.18 £0.69 5.29 £0.49 4.66 + 1.06 5.18+0.17
93.11+0.17 9291 £0.22 92.83 +£0.39 93.28 £0.40 92.93 +£0.13 92.63 +£0.38
4036 +1.11 42.90 +0.36 41.48 £0.43 41.31+0.36 42.16 £0.21 41.37+0.28
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Fig. 4 The change of amylase activity during feeding
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Fig. 3 The change of protease activity during feeding
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Fig. 5 Transverse sections of sea cucumbers
Al A2 A3 12% ;Bl B2 B3 16%
;C1 C2 C3 32%

Al, A2 and A3, transverse sections of foregut, midgut and hindgut of sea cucumbers fed with a crude protein level of 12%; B1,B2 and B3, transverse
sections of foregut, midgut and hindgut of the experiment sea cucumber fed with a crude protein level of 16%; C1, C2 and C3, transverse sections of
foregut, midgut and hindgut of sea cucumbers fed with a crude protein level 32%
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The effect of dietary protein on the enzymes and intestinal
structure of Apostichopus japonicus
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Abstract: To investigate the effect of dietary crude protein levels on the growth, protease or amylase activity, and the
intestinal structure of Apostichopus japonicus, a feeding experiment was conducted with six semi-purified diets with
protein content of 12%, 16%, 20%, 24%, 28%, and 32%. The results showed that growth performance, protease or amy-
lase activity and the intestinal structure of sea cucumbers were significantly affected by dietary protein content. Intestinal
protease or amylase activity could not only adapt for the diet crude protein, but also changed as feeding time. The histol-
ogy observation showed that the mid-intestinal structure was affected by dietary content of crude protein.
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