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30d 35% 45%
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, (82.09%) (80.45%) , 55%
(6.33%), 4 (P<0.05). :
(28.29%) (33.03%) 45%  50% (P>0.05),
3 (P<0.05); (EPA+DHA) . 45%
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pH 8.01~8.68, 19.07~24.14, 5.45~
7.50mg-L™". 4m( )><2m( )><15m( )
) 1 hm?, 3m
1.3
, (35% 40% 45% 50% 55%)
(
3456% 39.64% 44.58% 49.88% 54.45%).
3 , 10
1.4
a_
( =1:1) ,
1.
1 ( ) %
35%  40% 45% 50%  55%
43.80 51.10 58.30 65.60 72.80
- 10.00 10.00 10.00 10.00 10.00
7.50  7.50 7.50 7.50 7.50
2.00 2.00 2.00 2.00 2.00
3.56  3.55 3.63 3.62 3.70
27.44 20.58 13.72  6.86 0.00
1.00 1.00 1.00 1.00 1.00
0.50 0.50 0.50 0.50 0.50
+ 445  3.99 3.55 3.09 2.65
3456 39.64 4458 49.88 54.45
7.57 752 7.64 7.60 7.55
11.80 13.25 14.85 16.63 1847
s 5:4
0.6~0.8 cm, 4~5cm s
20 ,

(1) : VA 42001IU, VD
220010, VE 20mg, VK 12mg, VB; 10 mg, VB, 10
mg, VB¢ 12 mg, VB, 0.008 mg, 30 mg, D-

30 mg, 3 mg, 0.2 mg, 60 mg.

2) : MnSO44H,0

10 mg, CuSO4-5H,0 1.5 mg, 0.99% KIO; 0.6 mg, 1%

Na,SeO; 0.05mg, NaCl 2.5 mg, KI 0.5mg, CoCl,-6H,O
0.05mg.

3)
1.5

>

(GB/T 5009.5-2003);
(GB/T 5009.6-2003);
(GB/T 5009.4-2003);
(GB/T 5009.3-2003);
NBFMS/XZ043-2005
QP2010.
2000,

>

GB/T18246-
GB-T15399-1994,
Aminosys A200
1.6

+ , SPSS
17.0

(P<0.05), Duncan’s

(S, %-d")=100x(In In
) ;
(W, %)=100x( )

(L, %)=100x /

(S, %)=100% /
(F)= n

P)=( )
(C,g-em™)=100x /()%
(H, %)=100x /

2.1

(P<0.05),
(P>0.05)(  2).



35% 40% 45% 50% 55%
/g 37.86+5.63 37.86+5.63 37.86+5.63 37.86+5.63 37.86+5.63
/g 45.60+4.01° 48.33+5.72% 54.2543.11° 48.50+5.60™ 47.34+4.13®
1% 12.09+5.20° 19.3142.52% 23.97+6.50° 19.3942.74% 15.27+5.07%
A(%-d™ 0.62+0.07" 0.81+0.05° 1.012£0.05° 0.83+0.07° 0.74+0.08°
1% 21.03+7.16 25.214+6.32 30.58+5.38 27.36+13.05 25.39+10.17
1% 56.67+0.06° 56.67+0.06° 66.67+0.15° 46.67+0.06° 43.33+0.06°
1% 2.310.12 2.43+0.14 2.52+0.20 2.47+0.16 2.42+0.09
6.29+2.13 4.65+1.45 3.64+2.31 4.57+1.19 5.13+1.06
1% 0.46+0.06™ 0.48+0.02° 0.69+0.04° 0.43+0.03"™ 0.35+0.04°
/(g-em™) 4.39+0.68 4.75+0.73 4.60+0.95 4.49+0.79 4.44+0.93
(P>0.05), (P<0.05),
3 %
35% 40% 45% 50% 55%
75.1240.15° 75.19+0.13° 79.79+0.25° 82.09+0.17¢ 73.14+0.14°
5.65+0.11° 5.87+0.14® 5.94+0.22° 5.99+0.13° 6.33+0.11°
1.80+0.08 1.830.04 1.82+0.03 1.77+0.03 1.76+0.03
81.52+0.10% 81.75+0.14 81.28+0.15° 80.830.09° 80.32:0.24°
45% >
, 50% , (P<0.05).
54.25g 23.97% 66.67% 1.01%-d" 0.69, 55% R
(P<0.05).
4 (P<0.05). , (P>0.05).
, , , (P<0.05).
44.73%(  1). 2.3
12
% 1o}
g
= 0sl , 50%
4 (P<0.05).
0.6F 45% 50% ,
04 . . . . . . 3 (P<0.05)( 4.
30 35 40 45 50 55 60 20
% (EPA) (P>0.05), 22
1 (DHA)  50% 4 (P<0.05).
2.2
. 45% , 5 (EPA+DHA)
3 (P<0.05)( 5).
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C )
35% 40% 45% 50% 55%
/(g-100 g™) 7.90+0.10 7.92+0.08 8.730.10 8.70+0.05 7.86+0.07
Ag-100 g 3.64+0.08¢ 3.10£0.09° 3.18+0.08" 3.26+0.05° 2.90+0.07°
Ag-100 g) 2.91+0.03° 3.24%0.05° 2.83+0.05° 3.00£0.02° 2.81+0.04°
Hg-100 g™) 12.64+0.03° 12.74+0.06° 13.77+0.04% 13.82:0.02° 12.28+0.02°
H(g-100 g™) 4.97+0.03° 4.96+0.03° 5.50+0.05° 5.53+0.02° 4.86+0.04°
/(g-100 g™) 4.96+0.02° 4.50+0.04" 5.37+0.02° 5.32+0.03¢ 4.7240.05
Ag-100 g 3.01+0.03¢ 2.78+0.08° 2.79+0.05° 2.9120.06° 2.46+0.04°
Ag-100 g) 3.43+0.04° 3.3440.02° 3.84+0.02° 3.84+0.04° 3.3240.06°
Ag-100 g) 5.5240.05 5.70£0.06° 6.920.04° 6.70+0.03¢ 5.96£0.01°
/(g-100 g™) 2.87+0.04° 2.52+0.07* 2.87+0.05° 2.84+0.03° 2.90+0.02°
H(g-100 g™) 2.46+0.04° 2.78+0.02° 3.3940.05° 3.22+0.05¢ 2.8940.04°
/(g-100 g™) 1.94+0.04° 1.90+0.05" 1.86+0.04* 1.94+0.01° 1.92+0.02"
Ag-100 g 5.02+0.02° 5.36+0.02° 6.38+0.04¢ 6.48+0.03° 5.64+0.02°
Ag-100 g) 6.71£0.05° 6.07+0.02° 6.28+0.03° 7.26+0.04° 6.07+0.05°
Ag-100 g) 3.61+0.02¢ 3.64+0.05° 3.10+£0.02° 3.4340.05° 3.00+0.04°
H(g-100 g™) 0.63+0.03 0.67+0.05 0.70+0.04 0.69+0.02 0.64+0.04
H(g-100 g™) 1.69:0.04° 1.73+0.05% 1.79+0.04b° 1.81+0.03° 1.77+0.04"
1% 73.82+0.12° 73.49+0.14° 78.19+0.12¢ 80.45+0.13° 71.68+0.14°
% 24.72+0.06" 24.79+0.09" 28.29+0.02° 28.26+0.12° 24.84+0.14
1% 30.46+0.03° 30.49+0.02° 33.01+0.03° 33.03+0.02° 29.72+0.04
C )
%
35% 40% 45% 50% 55%

C14:0 1.94+0.07* 2.30+0.05° 2.10+0.04° 2.27+0.07° 1.89+0.05°
C15:0 0.38+0.02 0.41+0.01 0.40+0.02 0.40+0.03 0.38+0.04
cle:1 0.65+0.02° 0.57+0.02° 0.64+0.03° 0.79+0.04° 0.69+0.02°
C16:0 18.61:0.05" 19.370.06° 20.65+0.05° 20.08+0.07° 19.02:£0.06°
C17:0 1.510.02¢ 1.37+0.03° 1.16+0.04° 1.3240.02° 1.210.03°
C18:2 0.48+0.04° 0.3240.03" 0.44+0.02° 0.60+0.04° 0.30+0.03"
C18:1 6.81+0.05° 3.0620.04° 2.760.08° 5.99+0.04¢ 1.9140.04°
C18:0 12.38+0.05 14.08+0.02° 12.93£0.06° 13.64+0.05° 15.43+0.06°
C20:4 6.77+0.05° 7.10+0.03 6.70+0.05" 5.98:+0.04" 6.72+0.05°
C20:5(EPA) 16.15+0.13 17.1120.10 16.41+0.09 15.9240.07 16.80+0.10
C20:2 0.69+0.02° 0.70£0.03" 0.96+0.01° 0.95+0.02° 0.92+0.03°
C20:1 0.95+0.02¢ 0.68+0.02° 0.7240.03° 0.22+0.04° 0.79+0.02°
C20:0 0.33+0.02° 0.39+0.01° 0.24+0.02° 0.3420.01° 0.35+0.02°
C22:6(DHA) 32.19+0.11° 33.36+0.13¢ 31.86+0.14° 31.47+0.13° 31.57+0.12°
USFA 64.69+0.15° 62.90+0.17° 60.49+0.13" 61.92+0.11° 63.70+0.09¢

b

[10-12]
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’ [10]
(Babylonia areolat) ,
, 42.78%;
Zhou MY ( (93.50+1.70)
mg) 45%.
Mohanta [
[13]
) 50%
, [1'4]
, 45%~ 50%
. Mohanta ! ,
, it (Puntius
gonionotus) , Shiau
[15]
, (Oreochromis mossambicus)
Jn U9 (Portunus trituberculatus)

]

>

50% 80.45%,
33.03%( ),
45% (28.26%),
4
44.73%.
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Effects of Dietary Protein Levels on Growth Performance and Main
Composition of Muscle in Sepiella japonica

WANG Peng-shuail, XU Jun-chaoz, JIANG Xia-minl*, HAN Qing-xil, PENG Rui-bingl, LI Zheng1
( 1.School of Marine Sciences, Ningbo University, Ningbo 315211, China;
2 Ningbo Shuangpantu Aquaculture Co. Ltd., Ningbo 315600, China )

Abstract: This research is conducted to reveal the effects of the dietary protein on the growth performance and
main composition of muscle of cuttlefish Sepiella japonica. Five practical diets are formulated with various
protein levels which is ranked by 35%, 40%, 45%, 50% and 55%, respectively. Sepiella japonica with initial
weight of (37.86+£5.63) g are fed with 5 experimental diets and the feeding process last for 30 days. The results
show that: the final body weight, weight gain rate, specific growth rate, survival rate and protein efficiency ratio
first increase significantly (P<0.05) with increasing dietary protein level from 35% to 45%, and then decrease.
However, the mantle length relative growth rate, hepatosomatic index, feed conversion ratio and condition factor
are insusceptible to the change of protein levels. The crude protein (82.09%) and total amino acids (80.45%) of
the muscle reach the highest value at the dietary protein level of 50%. Meanwhile, the value of crude lipid
(6.33%) is found to be the highest at the dietary protein level of 55%, which is significantly higher than other
four groups (P<0.05). Muscle amino acids and fatty acids analyses indicate that the essential amino acids
(28.29%) and flavor amino acids (33.03%) shows no significant difference between groups of 45% and 50%
(P>0.05), but significantly higher than other three groups (P<0.05). Unsaturated fatty acids including EPA and
DHA decline first and then rise, which are significantly lower than that in the group of 45% and 50%. Based on
the analyses of broken-line regression of SGR, the optimal dietary protein level for cuttlefish Sepiella japonica is
identified for 44.73%.

Key words: Sepiella japonica; protein; growth performance; muscle nutrition



