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fulvidraco)!'”! (Panulirus penicillatus)!"*

(Acetes japonicus)!' ,

(Eriocheir sinensis)
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20%
H 40% N
(64.4% ),
R 40%
1
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(1 1) ( 40%)
( D 0.00% 0.14% 0.28%
0.42% 0.56% ,
( 64.4%) ,
( ,44%)  ( ,21kllg) 6
( 1) 0.5% CI'203
80 ,
2 mm .

10%, -20C
1.2
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Tab. 1 Formulation and proximate analysis of the basal diets (%)

Ingredients FM group Met group
Fish meal 64.4 15
Cottonseed meal 0 40
Soybean meal 0 14.8

Peanut cake 0 8
Rapeseed meal 0 4
Cornstarch 15.4 1.5
Cellulose 9.7 3
Soybean oil 1 2.6
Fish oil 1 2.6
Lecithin 0.5 0.5
Cholesterol 0.5 0.5
Vitamin premix 2 2
Mineral premix 3 3
Binder 2 2
Cr,0; 0.5 0.5
Nutritional composition (%)
Methionine 0.92 0.36
Lysine 3.84 2.67
Crude protein 44.37 44.20
Crude lipid 8.05 8.00
Gross energy (kJ/g) 21.46 21.45

! Mineral mixture (%): NaH,PO,2H,0,
13.00; KH,PO,, 21.50; Ca(H,PO4), H,0, 24.733; CaCOs, 14.665;
Ca-lactate, 16.5; MgSOy, 4.88; AICl;, 0.945; ZnSO47H,0, 0.511;
Fe-citrate, 0.061; MnSO4H,0, 0.108; KI, 0.058; CuCl,-2H,0,
0.0647; CoCl,-6H,0, 0.176; KCI, 2.8; *
A Vitamin A, 420000 1U;
E Vitamin E, 2000 mg;
K Vitamin K, 1000 mg;
B, Vitamin B,, 1000 mg;
By, Vitamin B, 2mg;

Vitamin
mixture (mg/100g ):
C Vitamin C, 6000 mg;
D; Vitamin Ds, 120000 1U;
B, Vitamin B, 1000 mg;
Bs Vitamin Bg, 1600 mg;
Niacin, 5000 mg;

Folic acid, 400 mg; Inositol, 6000 mg;

Biotin, 10 mg; Calcium pantothenic, 3500 mg

(0.39+£0.02) g 6

b 5 b

( 80 cm*x60 cm*x60 cm), 30
100 L , )
8:00 16:30 2
2 2h b B
, 1/3—1/2, 6
, 23.0—28.57C, 6.28—38.75 mg/L,

<0.01 mg/L, pH  8.0+0.4
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1.3
, 24h ,
5 -20C
, 10 ,
, 1 mL ,4°C
, 5000 r/min 10min, -80°C
,—80C
AOAC!MY
(FOSS, Kjeltec
2200, Denmark), 105°C (24h),
(FOSS, Soxtec™ 2043,
Denmark), 550°C (14h)
Cr;,0;3 (1]
1 9 (PBS, pH 7.0,
1.0 mol/L) 10% , 2500 r/min 10min,
, pH 8.0,37°C
0.003
TBA
(MDA)
(TBA) , , 532 nm
; (SOD)
NBT( ) 50%
s 550nm )
SOD
50% SOD
(U/mL) (GSH-PX)
GSH( )
s 421 nm s 0.1 mL
37°C Smin, ,
GSH 1 pmol/L (U/mL)
14

(Weight gain,%)=(W; -W;)/W;x100%
(Specific growth rate,%/d)=(LnW;—
LaW;)/dx100%

(Feed intake, g/crab)=IT/Ns

(Feed conversion ratio)= IT/W
(Protein retention,%)=IP/INx100%
(%)=100x[1—(

Cr,05%x %)/( Cr,0;%x
%)];
(%)=100—(100x
Cr,0;%/ Cr,0;%)
Ni  N; ; Wi
Wi (2); W
( ) 1T
; IN
; 1P
;d (42d)
15
+ (Mean=SE) ,
SPSS17.0 (One-way
ANOVA) (P<0.05),
Duncan
2
2.1
«C 2 2 )
0.00%Met
(P<0.05) R
, 0.42%Met
725.13%  5.02%/d,
(P>0.05), 0.56%Met
0.42%Met 0.28%Met  0.42%
Met
(P>0.05), 0.00%Met 0.14%Met
0.56%Met  (P<0.05) 0.42%Met
1.87, 0.00%Met 0.14% Met
0.28%Met  (P<0.05),
(P>0.05)
2.2
«C 3
0.00%Met
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(P<0.05), ,
12.36% , 0.28%Met , 0.28% Met 0.42%Met 0.56%Met
0.42%Met  0.56%Met (P>0.05)
3 , , (P>0.05), 0.00%Met  0.14%Met
(P>0.05) (P<0.05) ,
2.3 , 0.28%—
, 0.56% Met 0.00% Met
0.14%Met 0.28%Met 0.42%Met  0.56%Met (P<0.05), (P>0.05)
(P>0.05), 0.00%Met
(P<0.05)( 4); 3
, 0.42%Met 3.1
s 91.41% 930.16 U/mg prot,
0.00%Met 0.14%Met 0.28%Met 0.56%Met
(P<0.05), (P>0.05) )
2.4 ,
5 [20] , 40%
%®2 TREESEKFMPEGEEEKERNEARAANZN
Tab. 2 Growth performance, feed utilization of E. sinensis fed on the experimental diets
Treatment
Item FM  0.00%Met 0.14%Met 0.28%Met 0.42%Met 0.56%Met
Weight gain rate (%) 728.65+7.08"  580.34+14.26° 632.48+20.97°  669.47+£10.97*  725.13+5.78"  652.38+11.06
Specific growth rate (%/d) 5.03£0.02° 4.57+0.05¢ 4.74+0.07° 4.86+0.04™ 5.02+0.02° 4.80+0.04"
Feed intake (g/crab) 5.05=0.09° 4.7120.07¢ 4.89+0.05 5.07+0.06° 5.06+0.08"  4.87+0.07°
Feed efficiency ratio 1.87+0.08% 2.13+0.08* 1.98+0.09° 1.94+0.08" 1.79+0.05¢ 1.8340.07%
Protein retention (%) 23.20+0.83"  14.68+0.59°  16.60+0.68" 20.60+0.65 20.64+£0.65°  19.59+0.54°
Survival rate (%) 90.67+1.63*  80.00£1.49"  8533+0.82° 87.33+1.25° 88.00£2.71°  86.67+2.36"
(P<0.05);

Note: Values with different subscripts in the same row indicate significant difference (P<0.05) between groups; the same applies bellow

R 3 TREESEKT M P EGHEESEIKAMKF T

Tab. 3 Whole body composition of E. sinensis fed on the experimental diets

Treatment
Item M 0.00%Met 0.14%Met 0.28%Met 0.42%Met 0.56%Met
Moisture (%) 72.69+0.87 73.24+1.23 72.62+1.02 72.97+0.97 72.38+0.98 72.29+1.26
Crude protein (%) 12.60+0.11° 11.65+0.19° 12.10+£0.07° 12.36+0.11 12.53+0.08° 12.21£0.17®
Crude lipid (%) 3.46+0.13 3.57+0.22 3.39+0.20 3.48+0.16 3.61+0.08 3.84+0.17
Ash (%) 11.25+0.02 11.53+0.05 11.89+0.05 11.18+0.03 11.47+0.02 11.66+0.08

x4 FREDBKEMREERSTYR. HEQ. HAEHRWELENNEFERELEEERZIT
Tab. 4 Apparent digestion coefficients of dry matter, protein, and lipid and intestinal trypsinase activities in juvenile E. sinensis fed on
the experimental diets

Treatment
Item M 0.00%Met 0.14%Met 0.28%Met 0.42%Met 0.56%Met
Dry matter (%) 82.48+0.78" 80.53+1.06°  81.88+0.56" 82.31+1.00° 82.57+1.00°  82.84+0.85°
Crude protein (%) 91.20+0.93% 85.61+£0.81°  87.43+1.32° 90.12+1.10° 91.41+0.86*  88.43+0.56°
Crude lipid (%) 85.97+0.58" 83.38+0.90°  86.58+0.92° 85.81+1.05" 86.04+0.73"  86.25+0.90°

945.29+10.99°  642.55+9.26° 767.17£7.98%  900.15+12.25° 930.16+5.39* 808.47+12.46°

Trypsinase in intestine (U/mg prot)
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x5 FRESREKTNREHEENDE MDA 8. SOD & GSH-PX SEMERI I
Tab. 5 Contents of serous MDA, specific activity of serous SOD and GSH-PX of E. sinensis fed on the experimental diets

Treatment

Item ™M 0.00%Met 0.14%Met 0.28%Met 0.42%Met 0.56%Met

. 16.88+0.85" 26.66+£0.57*  24.06+0.82° 17.39+0.97° 18.37+0.81° 18.44+1.34°
Malondiaedehyde (mmol/mL)

. 114.05+5.09° 85.16+1.54° 99.8+3.44° 105.94+3.24™  110.45+4.96™  103.6+2.68™
Superoxide dismutase (U/mL)

. . 121.61+3.08"  105.25+3.33°  127.02+2.19" 124.5+1.58° 122.242.88%® 125.214+2.22°
Glutathione peroxidase (U/mL)

, , 0.28%Met  0.42%Met
, 0.00%Met
Ache!"
, ; (Oreochromis niloticusxQO. aureus)
[13]
, 0.1 mol/L , 29.05%
, 36.12% ,
9 B_ s
s Schwarz, et al.*¥
, ( ) Carter?® ,
211 (Ctenopharyngodon idella) ,
(Labeo rohita) , ) )
, (Marsupenaeus japonicus)
[22] [23] [27]
, 2.027 ¢
1.12 g/(100 g ), ( 40% ) 32
0.36%, ) )
, , 0.00%Met Nordrum, et al. **]
(Salmo salar) ,
( 35%) ,
(.
(0.49%) , )
(241, 0.05 1.00%,

3.00 1.4510 ,
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[29] 0.81g
(Litopenaeus vannamei) ,

>

[30]

3.3
[31]
0.00%Met
0.00%Met
, (Cyprinus carpio var.
Jian) (32] ,
33]
4
) 40% ,
0.42%
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EFFECTS OF DIETARY METHIONINE SUPPLEMENTATION ON FEEDING,
GROWTH AND ANTIOXIDANT ABILITY OF JUVENILE CHINESE
MITTEN CRAB, ERIOCHEIR SINENSIS

SUN Li-Mei, CHEN Li-Qiao, LI Er-Chao, CHEN Yan-Liang, LI Ming,
JIANG Hai-Bo, SUN Sheng-Ming, JIANG Xing and QI Ji
(College of Life Science, East China Normal University, Shanghai 200062, China)

Abstract: This study was conducted to evaluate the effects of dietary methionine supplementation in cottonseed meal-
based diets on the growth performance, digestibility and antioxidant ability of juvenile Chinese mitten crab, Eriocheir
sinensis. Five diets were formulated using a basic diet, in which cottonseed meal accounted for 40%, supplemented with
0.00%, 0.14%, 0.28%, 0.42%, and 0.56% methionine, respectively. Another diet was full fish meal-based (fish meal
accounted for 64.4%) and served as the control. Each diet was fed to juvenile E. sinensis [(0.39+£0.02) g] of five
replicates for 6 weeks. The results showed that weight gain, specific growth rate and feed conversion ratio in crabs fed
0.42%Met diet did not differ from those of the control group (P>0.05). Crabs fed with 0.28%Met and 0.42% Metdiets
exhibited higher food intake and protein deposition rate than those fed diets with 0.00%Met, 0.14%Met, 0.56%Met
(P<0.05). There were no significant differences in whole body moisture, lipid, and ash (P>0.05) among all treatments.
However, compared with the 0.00% Met diets group, crude protein contents in crab fed with methionine supplemented
diets were significantly higher (P<0.05). Dry matter, protein, lipid digestibility, and trypsinase activity of crabs fed with
0.42% Metdiets did not differ from those of the control (P>0.05). No differences were found in malondiaedehyde con-
tent, serum superoxide dismutase and glutathione peroxidase activity in crabs fed with the control diet and those fed
with 0.28% Met, 0.42%Met and 0.56% Metdiets (P>0.05). The results suggest that 0.42%Met added to the diet (cotton-
seed meal accounted for 40%) could significantly accelerate the growth performance, digestibility and antioxidant abil-
ity of juvenile E. sinensis.

Key words: Eriocheir sinensis; Methionine; Cottonseed meal; Feeding; Growth; Antioxidant



