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ABSTRACT :  
The crab juveniles were stocked at a rate of one crab in each circular HDPE tank of 0.24 m2 area with 

a water level of 4-5 cm. Totally, five semi-purified pelleted diets containing variable protein levels: 38 (T1), 40 
(T2), 42 (T3), 44 (T4) and 46% (T5) but with a constant level lipid (8%) were prepared.Mud crab juveniles having 
initial length in the range of 4.05 ± 0.06 to 4.30 ± 0.04 cm and initial weight in the range 39 ± 0.67 to 42.50 ± 
0.51 g were selected for experiment by using 10 – 6% feeding ration. At the end of experiment, the crabs 
belonging to T3 recordedhigher values of protein (11.59 ± 0.20%) and lipid (3.6 ± 0.07%); lowest and best 
moisture; ash and fibervalues was recorded in T3 (69.79 ± 0.28); (7.17 ± 0.07) and (1.42 ± 0.03) respectively, 
as compared to the crabs in other treatments (P < 0.05). Thus, considering body composition parameters, 
pelleted feed containing 42% crude protein and 8% lipid was found to be most suitable diet for better feed 
utilization for juvenile of Scylla serrata. The rearing experiment was conducted for a period of 90 days with 
four replicates for each protein level following CRD. 
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INTRODUCTION 
 The mud crabs belonging to the genus Scylla represents a valuable components of small scale costal 
fisheries in many countries of tropical and subtropical Asia and African coasts. They are strongly associated 
to mangrove areas from their post larval stages, grow fast, attend maturity and form lucrative fishery in 
estuaries, backwaters and lagoons. With great demand for live, frozen and soft shelled crabs in global 
market along with increased price, the fishery and aquaculture of mud crabs have gained importance in India 
as well as in adjoining Asian countries. Over the last two decades, the exploitation of mud crab from natural 
habitats has been increased, posing a threat to natural biota. The history of mud crab aquaculture is of 
hundred years in China and for at least thirty years throughout Asia (Unnikrishnan and Paulraj, 2010).  

Studies on the body composition of edible organisms are important from the nutritional point of 
view. That much published works are not available on the influence of feeds on the body composition of 
commercial crustaceans particular on the crabs Manivannan et al. (2010). 

 
MATERIAL AND METHODS 
Feed preparation:  
 A test diet was formulated consisting of marine and plant ingredients, such as fish meal, shrimp head 
meal, wheat gluten, squilla meal, Acetes spp. and sargassum. These were powdered in a 
grinder and passed through 0.25 mm sieve to obtain fine powder require for feed formulation. Five semi-
purified pelleted diets were prepared by using locally available ingredients and containing variable protein 
level at 38, 40, 42, 44, and 46% all feed contained 8% lipid. 
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The different feed ingredients were weighed separately as per requirement and mixed thoroughly. 
Dough of mixed ingredients was prepared by addition of freshwater at the rate of 45 ml per 100 g of feed 
mixture. The dough was steam-cooked for 15 minutes and cooled at room temperature (30°C). The cooled 
dough was pressed through pellet machine to prepare pellets of 2.0 mm diameter. The pellets were spread 
uniformly on polythene sheet and kept at room temperature for drying. After 24 hours, pellets were 
separated out from the polythene sheet and oven-dried at 60 ± 50C for 2 hours. After cooling, the pellets 
were packed in plastic pouches and stored in dry place. The composition of the five experimental diets and 
their proximate composition are shown in Table 1. 

 
Table 1. Ingredients and proximate compositions of the experimental diets 

Ingredients (g/100 g-1) 
Diets 

T1 T2 T3 T4 T5 

Fish meal 16 15 14 14 14 

Sargassum 12 16 16 15 12 

Shrimp Head meal 10 11 11 11 11 

Wheat gluten 12 10 10 13 16 

Squilla meal 9 11 10 9 9 

Acetes whole 10 10 11 11 11 

Caseina 8 11 14 14 14 

Cod liveroil 6 6 6 6 6 

Gelatina 6 3 2 2 2 

Dextrin  4 2 1 1 1 

Vit& min mixb 3 3 3 3 3 

CMCc 4 2 2 1 1 

Total  100 100 100 100 100 

Proximate Composition (%)      

Moisture 8.82 8.5 8.01 8.4 8.6 

Crude protein 37.82 40.37 42.07 43.77 46.32 

Crude lipid 8.05 8.08 8.05 8.07 8.1 

Crude ash 4.5 4.8 4 4.4 3.7 

Crude fiber 2.01 2.2 1.9 2 2.5 

NFE 38.80 36.05 35.97 33.36 30.78 

Gross energy (MJ kg-1)e 19.0717 19.2091 19.5859 19.5443 19.7116 

a. Obtained from Hi-media, India  
b. Vitamin (100 g-1)- Vitamin B1- 200 IU, Vitamin B2- 200 IU, Vitamin B6- 150 IU, Calcium Pantothenate-700 

IU, Inositol- 4000 IU, Biotin - 0.2 IU, Folicacid - 0.2 IU, PABA- 1000 IU, Cholinechloride- 6000 IU, Vitamin 
B12 - 0.01 IU, α – tocopherol - 40000 IU, Vitamin A - 30000 IU, Vitamin C – 20000 IU, Menadion- 40 
IUMineral (100 g-1) - CaHPO4 - 200000, K2SO4 - 100000, MgSO4 - 90000, FeSO4 7H2O -4000, MnSO4 H2O - 
2000, Zn SO4 H2O - 1000, Cu SO4 H2O - 1000, Co Cl2 6H2O - 200, KI - 100, Na SeO3 - 1, Filler – 1690. 

c. Carboxyl Methyl Cellulose 
d. Nitrogen-free extract (Nitrogen free extracts including crude fiber = 100 – (Crude Protein + Crude Lipid + 

Crude Ash + Crude Fibre). 
e. Gross energy, calculated based on 23.9, 39.8 and 17.6 MJ kg-1 for protein, lipid and NFE, respectively 

(Schulz et al., 2007).  
 
Feeding trials 

Juvenile of crabs were collected from a wild and were acclimatized for a week to the laboratory 
conditions in high density polyethylene (HDPE) circular tanks of 125 L capacity. During acclimatization, the 
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crabs were reared in 25 ppt salinity and were fed formulated diet for about 15 – 20 days. The pelleted feed 
was provided twice at 10:00 and 17:00 hrs everyday. About 20 to 30% water exchange was carried out daily. 
Uneaten feed and faecal matter was removed by siphoning out water regularly. At inception of research 
work, initial length and weight of crabs were recorded. The stocking density maintained was 1 crab tank 1.
   
Experimental procedure  

Each tank was cleaned properly and filled with seawater up to 4-5 cm level, for the experimental 
use. Mangalore tile were placed as shelters in each tank. The juvenile with initial length ranging from 4.1 ± 
0.2 cm and weight 40 ± 2 g were stocked at the rate of 1 crab tank -1. Crabs were fed on a daily ration equal 
to 10 - 6% of body weight. Feeding was done twice daily in equally divided doses, at 10.00 hrs and 17.00 
hrs.The experiment was conducted for a period of 90 days with four replicates for each protein level 
following Completely Randomized Design. During the experiment, the water temperature, salinity, pH, 
dissolved oxygen, total alkalinity, free carbon dioxidewas measured by standard methods given by Boyd 
(1981). 

 
Analysis of samples 

The proximate composition of the ingredients, experimental diets and samples of pooled whole 
crabs was analyzed as per the standard methods given by AOAC (2005). 

 
Statistical analysis 

The experimental data were analyzed by One-way ANOVA. Significant differences were indicated as 
P< 0.05, among the treatments means (Zar, 2010).  

 
RESULT 

The proximate composition of experimental animals (Table 2) revealed that there was significantly 
(P<0.05) increase in moisture, crude protein, lipid and ash in crabs fed with formulated diet compared to the 
initial crabs respectively, (Table2). 

 
Table 2. Proximate composition of test animals fed on formulated feed with different protein levels 

Particulars 
Dietary protein levels (%) 

Initial 38 40 42 44 46 

Moisture (%) 63.2 ± 0.67 
71.62 ± 

0.34 
71.35 ± 

0.41 
69.79 ± 

0.28 
70.59 ± 

0.28 
72.28 ± 

0.27 

Protein (%) 9.11 ± 0.01 
10.10 ± 

0.23 
10.48 ± 

0.21 
11.59 ± 

0.20 
10.70 ± 

0.11 
10.43 ± 

0.19 

Lipid (%) 1.72 ± 0.01 2.68 ± 0.02 3.18 ± 0.01 3.60 ± 0.07 2.93 ± 0.09 2.53 ± 0.09 

Ash (%) 6.32 ± 0.12 7.71 ± 0.03 7.91 ± 0.03 7.17 ± 0.07 7.61 ± 0.07 8.03 ± 0.07 

Fiber (%) 1.29 ± 0.04 1.52 ± 0.02 1.63 ± 0.03 1.42 ± 0.03 1.58 ± 0.04 1.64 ± 0.04 

NFE (%) 16.34 ± 0.10 15.20 ± 0.30 15.34 ± 0.13 15.30 ± 0.29 15.31 ± 0.12 15.24 ± 0.14 

 
Water parameter 

Water quality parameters such as temperature (°C), pH, salinity (ppt), dissolved oxygen (mg L-1), total 
alkalinity (mg L-1), and free carbon dioxide (mg L-1) were observed in the range of 23 – 28°C, 6.5 – 8, 23 – 27 
ppt., 5.2 – 6.4 mg L-1,70 – 80 mg L-1, 0.9 – 3.5 mg L-1 during experiment period of 90 days. 
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DISCUSSION  
Appropriate protein sources and its appropriate proportion also play a vital role in the economics of 

the culture of candidate species. In the mud crab culture practices, a protein percentage of 30 to 55% has 
been used by (Mu et al., 1998; Hutabarat, 1999; Catacutam, 2002; Ali et al., 2008; Unnikrishnan and Paulraj, 
2010; Luo et al., 2011; Shelley and Lovatelli, 2011; Li et al., 2012; Jin et al., 2013; Huo et al., 2014; Nguyen et 
al., 2014). In the present experiments, protein levels of 38, 40, 42, 44 and 46% have been used. In order to 
find out the influence of added protein to the crab diets, composition of the carbs before and after the 
experiments was assessed. The results of the present study showed positive influence of protein in the diet 
which reflected in the growth of crab juveniles. During the experimental duration, the crabs were fed with 
pelleted feed with the protein percentage of 38 to 46%. At end of the experiment protein percentage 
showed increase in protein composition. Similar results have been observed by Anil and Suseelan (2001), Ali 
et al. (2008), Unnikrishnan and Paulraj (2010), Jin et al. (2013), Nguyen et al. (2014). 
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