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________________________________________________________________________________________________________ 

 

Abstract : The present investigation was undertaken to find out the antimicrobial activity of different tissue 

extracts of the crab Menippe rumphii against four bacterial strains and two fungal strains by disc diffusion 

method. Two positive control amikasin and flucanozole was also used among the different tissue extracts, 

antibacterial activity of ethanolic extracts of egg from Menippe rumphii showed the highest activity against 

Enterobacter and Proteus mirabilis. The results of present study revealed the ethanolic extract of different 

tissues of Menippe rumphii showed the best antimicrobial activity. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

 

Ocean offers a wide biodiversity of fauna and flora which is estimated to be over 5,00,000 species or more than double 

of the land species (Kamboj, 1999). Microbial population in seawater and sediments may be as high as 106 and 109 per milli litter, 

respectively (Austin, 1988). Marine invertebrates are constantly exposed to high concentrations of the pathogens. The survival of 

these organisms depends on efficient antimicrobial mechanisms to protect themselves against microbial infections (Soodabeh 

Kazemi et al., 2016).  When the pathogens enter in to the body, a complex interaction of innate humoral and cellular immune 

reactions is induced in both tissues and haemocoel, which results in a fast elimination of microorganisms (Bulet et al., 1999). 

Humoral immunity in marine invertebrates is mediated by antimicrobial agents present in the blood cells and plasma (Wright, 

1981) along with reactions such as hemolymph coagulation and melanisation (Soderhall et al., 1996; Tayler et al., 1997). 

     Antimicrobial activity has been detected in several decapod crustaceans, including lobster, crabs, shrimps and freshwater cray 

fish (Stewart et al., 1972; Noga et al., 1996).  Marine crabs are rich sources of new antibiotics (Ravichandran et al., 2010) but 

only few studies were carried out on the bioactivity of crustaceans (Prakash et al., 2011; Ravichandran et al., 2010; Packia 

Lekshmi et al., 2015). 

Recent research findings suggest that marine crabs are a potential source of new antibiotics for pharmaceutical 

development. However the marine organisms recognized as a potential source of biologically active substances, is largely 

unexplored. Hence, a broad based screening of marine crabs for bioactive compounds has become a necessity. Kanyakumari is a 

rich source of marine reserves since this study focused on the antimicrobial activity of the marine crab, Menippe rumphii 

commonly found in the coast of Kanyakumari District, Tamilnadu, India. 

 

 

2. MATERIALS AND METHODS 

Animal collection and preparation of tissue extract 

 Live specimens of the crabs were collected from Kanniyakumari coast, Tamilnadu, India. Hemolymph was collected by 

cutting each walking leg and the exuding hemolymph was allowed to fall directly into plastic tubes kept on ice. To remove 

hemocytes,  the hemolymph was centrifuged at 2000 rpm for 15 minutes at 4 °C. The supernatant were collected and stored in the 

freezer at -20 °C until use. 

 To prepare tissue extract of Menippe rumphii, adult healthy specimens were dissected the tissues were removed weighed 

and rinsed twice in cold saline (0.9%). Extracts of the different tissues were prepared as per the method of Abubakar et al., 

(2012). In this study acetone and ethanol are used as the solvents for extraction of tissues. One gram of different tissues 

(hepatopancreas, gills, muscles, egg and mantle) were homogenized and extracted with 10 ml of acetone/ethanol. Then the crude 

extract was centrifuged (12000 g for 5 minutes). The extract was filtered through Whatman No. 1 filter paper. The filtrate was 

used for the antimicrobial activity using agar disk diffusion method. 

 

Test microorganisms 

Test microorganisms such as Enterobacter, Proteus mirabilis, Bacillus subtilis, Aspergillus niger and Aspergillus flavus 

used in this study were obtained from  Vivek Laboratory, Nagercoil, Kanyakumari District, Tamilnadu, India. 

Antibacterial assay 

       The antimicrobial and antifungal activity was studied using standard techniques (Bauer et al., 1996). The antimicrobial 

activity was evaluated in terms of the diameter of the zone of inhibition surrounding disc using a scale and was recorded. 
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3. RESULTS 

 

In the present study the antibacterial and antifungal activities of ethanol and acetone extracts of the egg, hepatopancreas, gills, 

hemolymph, muscles and mantle against the four bacterial strains and 2 fungal strains were evaluated. The results of antimicrobial 

activity of Menippe rumphii are presented in table 1a and b and figure 1-3.  Among the tested samples, the ethanolic extracts of 

Menippe rumphii egg showed maximum antimicrobial activity (15 mm) against Enterobacter and it followed by Proteus mirabilis 

(12 mm). No activity was recorded against B. subtilis, E. coli, A. niger  and A.  flavus 

  

 

Table 1a. Antimicrobial activity of ethanol extracts of different tissues of Menippe rumphii 

 

 
 

Table 1b. Antimicrobial activity of acetone extracts of different tissues of Menippe rumphii 

 

 

 

 

The ethanolic extracts of hepatopancreas showed maximum activity (8 mm) against Enterobacter and lowest activity (4 mm) was 

observed against B. subtilis. No zone of inhibition was observed against E . coli, A. niger and A. flavus. The hemolymph of 

Menippe rumphii showed maximum inhibition zone (4 mm) against P. mirabilis and Enterobacter (4mm). The hemolymph of 

Menippe rumphii failed to show any antibacterial and antifungal activity against E.coli, B. subtilis, A. niger and A. flavus.  The 

etanolic extracts of gills showed activity against Enterobacter (6 mm) followed by Proteus mirabilis (5 mm) and Bacillus subtilis 

(4 mm) no zone of inhibition was observed against E.coli, Aspergillus niger and Aspergillus flavus.  The ethanolic extract of muscle 

observed the maximum inhibitory activity against Proteus mirabilis (7 mm) and followed by Enterobacter (5 mm) and Bacillus 

subtilis (4 mm). No activity was recorded against E.coli, Aspergillus niger, and Aspergillus flavus. Mantle of showed 7 mm and 6 

mm against Enterobacter and Proteus mirabilis and 4 mm zone was observed against B. subtilis and no zone was recorded against 

E. coli, Aspergillus niger and Aspergillus flavus.  The acetone extracts did not show any antimicrobial activity against all tested 

organisms.  
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Plate1: Antibacterial activity of ethanolic extract Menippe rumphii against Enterobacter (A), Proteus mirabilis (B) and Bacillus 

subtilis (C) 

A                             B 

 

C 

 

 

 

4. DISCUSSION  

 The presence of antimicrobial compounds has been reported in crustacean species including the crabs Carcinus maenas 

(Schnapp et al., 1996), Callinectes sapidus (Khoo et al., 1999). Charybdis lucifera (Ramesh Kumar et al., 2009), Scylla serrata 

(Krishnamoorthi et al., 2016). In the present study the ethanolic extract of Menippe rumphii egg showed highest antimicrobial 

activity against Enterobacter (16 mm) and Proteus mirabilis (14 mm).  Antimicrobial activity has also been studied in egg 

extracts of echinoid Paracentrotus lividus (Stabili et al., 1996) and the asteroid Marthasterias glacialis (Stabili and Pagliara, 

1994), Diadema setosus (Marimuthu et al., 2015). The antibacterial activity of Menippe rumphii egg may be due to the presence 

of antimicrobial compound was shown to be a lysozyme. Lysozyme are a group of enzymes that cleave the glycosidic bonds 

between N-acetylmuramic acid N-acetylglucosamine in the peptidoglycans that form bacterial cell walls are especially important 

antibacterial molecules of their bactericidal ability (Archana Injal et al., 2016). 

 

The antibacterial activity was detected in the hemolymph of Menippe rumphii against Enterobacter and Proteus 

mirabilis. It may be due to broad spectrum of antimicrobial compounds where secreted in response to immunization of pathogens. 

Similar observations were also found in Tachypleus tridentatus (Nakamura et al., 1988). Charybdis feriatus, C . lucifera, C . 

natator, Portunus sanguinolentus, Portunus pelagicus and Dromia dehanni (Anbuchezhian et al., 2009).  Crab hemolymph 

contain antimicrobial activity may be due to the factors of innate immune system. 

 

 In the present study antimicrobial activity also shown in the hepatopancreas, gills, muscles and mantle of M. rumphii. 

Similar antimicrobial activity work was reported in different body parts of Pagurus bernhardus (Hermit crab), Pandalus borealis, 

Hyas araneus and Paralithodes camtschatica (King crab) (Haug et al., 2002). Antibacterial activity of hepatopancreas has been 

reported in the Portunus segnis (Mona Hajirasouli and Jamileh Pazooki, 2014), Meretrix meretrix (Archana Injal et al., 2016). 

 In the present study indicated that the Menippe rumphii can be a source of novel antibiotics. The ethanolic extract 

showed the highest antimicrobial activity against Enterobacter and Proteus mirabilis. This study revealing the antimicrobial 

compounds in the tissues of M. rumphii will provide an opportunity for the production of new antimicrobial compounds with 

natural activity as alternative to synthetic antibiotics. In this study antimicrobial activity of M. rumphii was done in first time have 

not been reported earlier. Further work is progress to isolate, purify, identify the bioactive compounds in the M. rumphii extracts 

using various analytical methods. 
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