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Abstract 
Marine invertebrates have Antimicrobial proteins (AMPs), these are the major components of 

their innate immune defence mechanism which diffuse upon pathogen invasion. The study 

was aimed to isolate the antimicrobial proteins from the haemolymph of mud crab Scylla 

olivacea from Visakhapatnam coast, Andhra Pradesh. Fresh haemolymph approx. 3ml/crab
-1

 

was collected aseptically from the walking legs of crabs in the presence of Sodium citrate 

buffer to avoid degranulation by using 21gauge needle. The protein content in the 

haemolymph of crab Scylla olivacea female was 19.86mg/ml and male was 17.74mg/ml. 

Haemolymph proteins were isolated using Ion-exchange chromatography by packing column 

with CM-Cellulose. The fractions were collected and concentrations were determined using 

spectrophotometry. The protein concentration of pooled fractions was ranged from 190-

550g/ml
-1

in female and 280-1250g/ml
-1 

in male. The present study suggested that 

haemolymph of female crabs contain more protein content than male crabs.  
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Introduction 

Mud crabs are also referred as mangrove crabs due to their habitat in mangrove areas. Scylla 

olivacea, commonly known to be mangrove crab which are consumed by the people as they 

are rich in nutrients in the form of proteins. Mud crabs are commonly known as either 

mangrove crabs, serrated swimming crabs or edible crabs (Keenan et al., 1998). These mud 

crabs also show host defence mechanism by innate immunity. The innate immunity will be 

mediated by the production of the antimicrobial peptides. The circulating haemolymph in 

crustaceans contain biologically active substances commonly known as Antimicrobial 

peptides. Antimicrobial peptides are important in the first line of the host defence system of 

Crustaceans species.  

 

AMPs are primarily known as “natural antibiotics” because of their rapid and efficient 

antimicrobial effects against a broad range of microorganisms, including Gram-positive and 

Gram-negative bacteria, yeast, filamentous fungi and, to a lesser extent, protozoans and 

enveloped viruses (Guaní-Guerra et al., 2010; Anithaet al., 2011; Fredrick and Ravichandran, 

2012;Desriacet al., 2013; Hajirasouli and Pazooki, 2014;Destoumieux-Garzónet al., 2016; 

Sumalathaet al., 2018). The crabs are in intimate contact with aquatic environment of 

pathogenic microbes and are prone to infection. The circulating haemolymph in marine 

crustaceans contains biologically active substances such as complement, lectins, clotting 

factors and antimicrobial peptides (Veerurajet al., 2008).  
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The present study was aimed to analyse the protein content of haemolymph in both male and 

female crabs (Scylla olivacea). The influence of crab haemolymph against wide range of 

clinical pathogens proves that crustaceans are very good source of antimicrobial potency. 

Further purification of the active compounds is necessary in order to identify their chemical 

nature and to evaluate their potency as novel drug.  

 

Materials and Methods 

 

Sampling Location 

The specimen was collected from the fishing harbour 17.6956°N, 83.3028°E, Visakhapatnam 

coast, Andhra Pradesh. Healthy male and female crabs were separated and were taken to 

laboratory of Department of Marine Living Resources in live conditions using bamboo 

basket. The crabs were handled carefully and each crab weresubjected to haemolymph 

collection.  

 

Collection of Haemolymph 

Fresh haemolymph was collected aseptically from the walking legs of crabs in the presence 

of Sodium citrate buffer (Merk), pH 4.6 (2:1, V/V). To avoid degranulation by using 21gauge 

needle.The sample was dissolved in equal volume of physiological saline (85%, NaCl) 

(Figure 1 and 2). 

 

Haemolymph was centrifuged at 10000 rpm for 10 minutes at 4°C.The supernatant was 

collected by aspirating and stored at 4°C until use.  

 

Purification by precipitation 
The proteins of crude haemolymph sample was precipitated by ammonium sulfate (75%) and 

stored at 4°C overnight. (Figure 3 and 4). The precipitate was collected by centrifuging at 

15000 rpm for 20 minutes at 4
0
C and the pellet was re-suspended in acetate buffer (50mM; 

pH 5.0), stored at 4
0
C until use (Zasloff, 1987).  

 

Protein Chemistry 

Protein concentration was determined by the method of Bradford (1976) using bovine serum 

albumin as a standard. 

 

Purification of antimicrobial proteins 

Ion exchange chromatography was performed as described by Zasloff (1987). The dialyzed 

extract of granular hemocytes (5 ml) was loaded onto a 36×2.8 cm glass column packed with 

carboxymethyl cellulose, equilibrated with 0.2 M sodium acetate (pH 4.0) buffer. Unbound 

proteins were washed off with sodium acetate until the absorbance returned to baseline. 

Bound proteins were eluted with 0.2 M ammonium acetate buffer (pH 5.2). Fractions (2 ml) 

were collected and their absorbance was monitored at 280 nm using a spectrophotometer 

(UV-160A, Shimadzu, Japan). 
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Figure 1. Collection of haemolymph Figure 2. Crude haemolymph 

  
Figure 3. Precipitation by 75 % 

Ammonium sulphate 

Figure 4. Processed haemolymph 

 

Results and Discussion 
In the present study haemolymph were collected from the mud crabs Scylla olivacea and 

subjected to investigate the protein content in either sex of Scylla olivacea. The protein 

content in the crude haemolymph of either sex showed remarkable variations. The protein 

content of Crude haemolymph of crab Scylla olivacea female was ranged from 10.70 to 19.86 

mg/ml and male ranges from 10.93 to 17.74mg/ml whereas the ammonium sulphate 

precipitated haemolymph has 0.18 mg/ml in female and 0.12 mg/ml in male (Table 1 and Fig 

5).  

 

The concentration of protein in purified fractions were determined using spectrophotometry 

and recorded in the range from 190-550g/ml
-1 

in female and 280- 1250g/ml
-1 

in male. The 

present investigation reveals that the haemolymph was the good source of proteins that may 

have antimicrobial activity. In the present days, more attentions was paid on bioactivity of 

natural products due their potential antimicrobial activity against pathogens and also 

pharmacological importance. Further purification of the active compounds is necessary in 

order to identify their chemical nature and to evaluate their potency as novel drug. According 

to Fredricket al., (2013) the haemolymph ofD.dehaani was found to be maximum and the 

minimum proteincontent in the crab D.ovis.The sexwise protein estimation shows that among 

the female crabs of the four species maximum protein profile was in female Dromiadehaani 

(11.97%) and minimum in female Docleaovis (4.4%). In male crabs maximum protein 

content was also recorded in D. dehaani (10%) and minimum in D.ovis (3.8%). The present 

study findings are well in agreement with the studies of Fedricket al., (2013). 
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Table 1. Concentrations of Crude Protein content in both male and female crabs of 

Scylla olivacea 

Fractions Scylla olivacea Female Protein 

Concentrations (Crude) 

Scylla olivacea Male Protein 

Concentrations (Crude) 

Fraction 1 17.74 15.57 

Fraction 2 10.73 10.93 

Fraction 3 19.53 11.86 

Fraction 4 15.22 13.76 

Fraction 5 16.57 17.74 

Fraction 6 15.55 11.80 

Fraction 7 18.67 14.79 

Fraction 8 10.70 11.49 

Fraction 9 16.49 13.74 

Fraction 10 19.86 12.92 

Fraction 11 16.02 11.70 

 

 
Figure 5. Concentrations of Crude Protein content in both male and female crabs of 

Scylla olivacea 
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