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ABSTRACT 

A study was can-ted out to isolate antibiotic producing microorganisms from xanthid crabs which were 

colleeted from Satang Island, Division of Kuching, Sarawak. Isolation proeedure involved swabbing method on NA and 

PDA medium. Nine bacteria and four fungi were suecessfully isolated from xanthid crab. Preliminary screening for 

antibacterial activity W3S conducted using spot inoculation method for bacteria and agar overlay technique for fungi 

against Staphylococcus oureus, Safmone!la lyphi, Enlerobacler aerogenes and Escherichia coho Of [he nine bacterial 

isolates obtained, five isolates (81.4, 82.1) 82.3, 82.4 and 82.5) were positive against S. aureus, and S. typhi. 8esides, 

three fungal isolates (8 I. I. 8 1A and 82. I) showed antibacterial sctivity against all test bacteria. The positive isolstes 

\vere subjected to a second antibacterial test by agar well method for bacteria and agar overlay technique for fungi. In 
second antibacterial test, four bacterial isolates (8 1A. 82.3, 82A and 82.5) and three fungal isolates (8 [.1, 81.4 and 

82. I) showed positive antibacterial activity. For antifungal test, 8 l. I showed zone of inhibition agsinst Fusarium sp., 
81.4 and 82.1. Another two fungal isolates (81A and 82.1) were inhibited by FrL~ariUln sp. Moreover, five methsnol 

extracts of bacterial and fungal isolates were tested for antibiotics activity by Kirby-8auer disc-diffusion method. 

Findings revealed that two bacterial extracts (82A and 82.5) showed positive inhibition against all tcst bacteria 

meanwhile, two fungal extracts (8 IA and 82. I) have actIvity agaiust 5 alll'eus and none inhibition showed by 8 [.J. The 

highest diameter zone of inhibition \Vas recorded agains\.'SaurcLis (9mm) for fungal cxtract (81 A). The fungal isolates 

were identified as Penicillium sp. (8 IA and 82.1 meanwhile, 82A and 82.5 bacterial isolates were identified as Gram 

negative. The results indicate that the bacteria and fungi isolated from xanthid crabs produce potential antibacterial, 

antifungal and broad spectrum of antibiotics compounds. 

Keywords: Antibiotics, antibacterial, antifungal, marine microorganisms, xanthid crab. 

ABSTRAK 

Kajran i/JI d!ja/ankan unlllk memencllkan mikroorganisma laUI penghasi/ anllblotik dan kelam xanlhid yang 

dlpcrolehi dan Pufall Satang, Daerah Kuching, Sarm",ak Kaedah pemencilan yang terhbal adalah kaedah sebaran ke 

alas NA dan PDA medw Sembi/on bakteria dan empat kulat ber;a)'a dlpencilkan danpada kelam xantflld. Ujwn av",al 

bagi akliviti anliblOtik dilaAllkan dengan kaedah inokulasi binllk baklcria dan tcknik agar lapisan bagl kulal terhadap 

Staphvlococcus (lureus Salmonella!JlJ2.fJi, Enferobactcr aerogencs dan Escherichia coil Dar/pada sembi/an pencrfan 

bakteria yond diperolefu, lima pencilun (BI.4, B21, B23, B2.4 and B2.5) POSII!! lCi"hadap 2 flllJ:§.r!J. dan :i. D!J2./J..!... 

Manakala liga pencilan kulat (Bl 1, Bl 4 and B2 I) menllnjukkan ak{iVifi antibakteria Icrhadap ke sellwa bakteria ruial1 

Pencilan yang posil(! dib(/\1"(1 ke I~jian kedua anlibaktcria me/ahll kaedah te/aga agar bagl baktena dan kaedah agar 

faplsan bagl kulat. Do/am ujIGn kedl/a antibakreria, empat penC//an bakteria (BI.4, B23, B24 and B2.5) dan tlga 

pencilan kulat (B 1.1, B 1.4 and B2. I) merwruukkan posllij akllvlll anllbakterw. Bagl upan amikufat, B I I menun/likkan 

zon perencatan terhadap Fusarium sp., B 1.4 dan B2. I Manaka/a dua pcncdan kula! du'enca!kan O/ell Fusarium sp 

Selain ItU, lima pencllan baktena dan Aulat i?kslrak methanol diuji bagi akrivili anliblO!lk menggunakan kaedah resapan 

eakera. Penemuan mendedahkan dua ekw'ak bakteria (B2.4 and B2 5) mel1U1?jukkan perencatan pOSI!!! !erhadap ke 

sen-uta bakferia ujian manakala, dua ekstrak kufal (BI.4 and B2 I) mempllnyai aklil'ili terhadap ;i.aurclis dan liada 

percncatan dillln)ukkan bagi BI.I. Dtamctcr !ertlrlggi zon percncotan dica!alkan lerhadap (i.aureus (9mm) oreh kula! 

ckstrak (BI.4). Pcncilan kula! dikena/posli, sebagai Penicillium sp. (81.4 dan B2.1) manakafa, B2.4 dan 82 5 pencilan 

bakleria dikcnal pasli scbagm Gram negat(( Kepulusan menuruukkan baktcria dan kula! yang dipcncdkan daripada 
kelam xarllflld berpolcnsi menghasilkan antibakleria, antikufat dan spektruIJI yang fuas bagl scbatian antibiotik. 

Kata Kunci: AntiblOlik, anlibakleria, amikulat, mikroorgarllsma lout, kelam xanthid 
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1.0 Introduction 

Antibiotics belong to a group of substances referred to as secondary metabolic products 

(Ming, 2007). Vandamme (1984) stated that, ever since the discovery of penicillin by 

Alexander Flemming in 1929, antibiotics have indeed found extensive applications in the 

treatment of infectious diseases of man, animals, and to a smaller extent, plant. lts 

emergence soon led to the finding of other antibiotic producing microorganisms (Pelaez, 

2006). Subsequently, after 4 years penicillin was marketed, reports of microbes that were 

resistant to penicillin surfaced (Ming, 2007). The new strain known as methiciilin

resinstant Staphylococcus aureus (MRSA). Thus, it is extremely important that the search 

for newer and better antibiotics be continued considering the threat passed by these 

pathogens. 

In the early sixties, the increasing needs for effective drugs for controlling new 

illnesses or resistant strains of microorganisms have stimulated the search for new 

antibiotics. Even though many antibiotics can be discovered , most of them are already 

known or useless. The drawbacks are that they are not specific for bacteria, tox ic, too 

weak, lacking the desire pharrnacokinetic properties, etc (Pelaez, 2006). Hence, the search 

has been expanded to include unconventional new sources of bioacti ve naLIral products 

such of the environment, which holds a tremendous potential (Ming, 2007). Over the last 

decades, several bioactive substances have been isolated from marine bacteria (Isnansetyo 

& Kamei , 2003; Nagabhushanam el ai.. 2004). Antibiotics from marine microorganisms 

have been reported, including from Streptomyces sp., Bacillus sp., Pseudomonas sp. etc 

(Wan Norhana & Darah, 2005). Therefore, the oceans promise to be an important source of 

antibiotics (Kelecom, 2002). 
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The screening of antibiotics producing marine microorganisms from crab has been 

reported As claimed by Veeruraj et ai, (2008), crab was a good source of antimicrobial 

agents and would replace the existing inadequate and cost effect ive antibiotics. The 

statement also supported by Anbuchezhian et al. (2009) , as crabs are to be rich source of 

bioactive compounds since antimicrobial activity has been previously detected in several 

decapods crustaceans including lobster, crabs, shrimps and freshwater crayfish. Hence, it is 

necessary to undergo screening of marine crabs for bioactive compound (Rameshkumar et 

aI., 2009). Hypothesis embended in this study is, the antibiotics producing bacteria and 

fungi are success fully isolated from xanthid crab. This research are focused on the isolation 

of antibiotic from marine microorganisms and also to observe the ab ility of marine 

microorganisms to produce antibiotic. 

Objectives of this research are:

I. To iso late antibiotics marine microorganisms from xanthid crab 

2. To isolate antibiotics from selected marine microorganisms 

3. To identify the marine microorganisms that have the abi li ty to produce antibiotics 
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2.0 Literature Review 

2.1 Antibiotics 

Antibiotics belong to the broader group of antimicrobial compounds, used to treat 

infectious caused by microorganisms including fungi and protozoa. The teJlll antibiot ic is 

refers to a derivative of microbial metabolite that possesses antibacterial activity at low 

concentration and is not toxic to the host (Bryskier, 2005; Lawson, 2008). Meanwhile, in 

1945 Waksman defined antibiotics as a chemical substance of microbial origin that 

possesses antibiotic powers (Davies, 2006). 

The introduction of penicillin in 1929 soon led to the finding of other antibiotic 

producing microorganisms in particular from members of the actinomycetes and fungi 

(Pelaez, 2006). According to Ming (2007), bacteria such as actinomycetes especially from 

the genus Streptomyces and Bacillus sp. have yielded many clinically important antibiotics. 

Apal1 from penicillin, the most important antibioti cs yielded by fungi are the 

cephalosporins or beta-lactams and gri seofiuvin from Penicillium griseo/uivum (Ming, 

2007). Study of Kubanek (2003) , discovered a new antibiotic with a complex chemi cal 

structure that structurally resembles two groups of macro lide antibiotics, those that kill 

fungi ; one found in marine sponges and the order in blue-green algae. 

Recently, Avasthi (2008) reported that Chemists in Louisiana found that blood from 

the American alligator can successfully destro y 23 strains of bacteria , including strains 

known to be resi stant to antibiotics. 
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2.2 Crustaceans 

The crustaceans (Crustacea) are a large group of antropods contains about 55,000 species. 

The group is treated as a sUbphylum. They include vari ous familiar animals, such as 

lobsters, crabs, shrimp and bamacles (Knowledgerush, 2009). The majority of them are 

aquatic, li ving in either marine or fresh water envirorunents, but a few groups have adapted 

to life on land, such as terrestrial crabs, terrestrial hermit crabs and woodlice. Crustaceans 

are among the most successful animals, and are as abundant in the oceans as insects are on 

land. Crab are decapods crustaceans of the infraorder Brachyura which typically have a 

very short projecting tailor where the reduced abdomen is entirely hidden under the 

thorax. According to Veeruraj et al. (200S), marine crabs are potential sources of new 

antibiotics . 

The crab hemolymph shown antimicrobial activity against different range of bacterial 

strains of both gram positive and gram negative bacteria and pathogenic fungal st rains 

(Rameshkumar et aI., 2009). The crab can produce antimocrobial substances instantly to 

combat microbial infection and it is an interesting finding that crabs, being marine animal 

has the ability to di spose the bacteria upon infection (Anbuchezhian et ai., 2009). Sizemore 

el ai. (1974), reported that V Parahaemoiyticus was the most common species of bacteria 

and it was about 21% of the total strains that were isolated and found in crab hemolymph . 

2.2.1 Xanthid Crab 

The fami ly Xanthidae, commonly called xanthid crabs is known as coral crabs due to their 

symbi otic association with coral reefs (BBC, 2009). They hide in the coral, feed ing on its 

ti ssue in return for defending it against predators like crown-of-thorn starfi sh. According to 

Yasomoto et aL. (l9SI), screening of paralytic shellfish toxins in the marine organisms 

5 


http:I(�d"f.jk


living on the coral reefs revealed that three species of xanthid crabs, Zosimus aeneus, 

Atergatis floridus and Platypodia granulosa, contained high amounts of toxin, rangmg 

from 180 to 590 mu/g. Palytoxin is an example of marine toxin found in some xanthid 

crabs from the Philippines and Singapore region. The toxin is extremely potent and death 

is common in patients who ingest contaminated xanthid crabs (WD, 2009). 

2.3 Marine Microorganisms 

The marine environment comprises about three quarters ofthe earth's surface and contains 

essentially all types of microbes (Azim, 2004). According to Ahmed el al. (2008), marine 

bacteria are most generally defined by their requirements of seawater, or more specifically 

sodium for growth. Fungi that growing in the sea can be grouped into obligate and 

facultative marine fungi (Holler, 1999). Obligate marine species are generally those that 

grow and sporulate exclusively in a marine or estuarine habitat (Ahmed et al. 2008). 

Moreover, Holler (1999), defined facultative marine is fungi from freshwater or terrestrial 

areas that are able to grow in the natural marine environment. There is evidence shown that 

various species of microorganisms indigenous to the sea have the ability to produce 

antimicrobial substances, even though the isolation of specific antibiotics from marine 

bacteria still in low numbers (Rosenfeld & ZoBel!, 1974). 

Screening of marine bacteria isolated from the surface of marine algae and 

invertebrates revealed a high percentage of antimicrobial metabolites produced (Bergess el 

al., 1999; Ahmed et ai, 2008). The first marine metabolite from the bacterium 

Pseudomonas bromoulilis which known as the highly brominated pyrrole antibiotic 

pentabromopseudiline was successfully isolated as early 1966 (AI-Zereini, 2006). 

Subsequently, marine microorganisms are also being studied as a source of novel enzyme 
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and industrial chemicals (McCarthy et aI., 2009). In addition, bacteria in biofilms formed 

on the surface of marine organisms have been documented to contain a high proportion of. 
antibiotic producing bacteria than some other marine environment (Lemos et aI., 1985; 

Anand et aI., 2006; Ahmed et aI., 2008). 

Isnansetyo & Kamei (2003) reported a finding of new marine bacterium, 

Pseudoalteromonas phenolica sp. nov. O-BC30T, which produced a bactericidal antibiotic 

against methicillin-resistant Staphylococcus aureus (MRSA). Recently, Rameshkumar et 

al. (2009) stated that the marine environment has proven to be a source of diverse arrays of 

bioactive metabolites with great potential for pharmaceutical and other applications. 
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3.0 Materials and Methods 

3.1 Media Preparation 

In order to prepare 500 m! Nutrient Agar (NA) and 500 ml Potato Dextrose Agar (PDA), 

10 g of NA powder and 19.5 g of PDA powder were dissolved with 400 ml deionized 

water and 100 ml sea water separately in I L of Duran bottle. The solution was mixed 

thoroughl y using hot plate. Then, the media was autoclaved for IS minutes at 121 °C and 

subsequentl y allowed to cool to about 60°C, before dispersing into sterile Petri plates . 

The agar plates were kept for a while inside the fumehood with the lid opened so that it 

can harden quickl y. Then, the plates were closed and sealed wi th parafilm and stored in 

40e refrigerator for storage and further use. 

3.12 Sampling 

Xanthid crabs coll ected at Satang Island , Sarawak were generously provided by student 

from the Aquatic Science programme. Two batches of samples were used during the stud y. 

The crabs were kept inside plastic bags and sealed properl y in order to avoid extemal 

microbial contamination (Dhannaraj & Sumantha, 2009). The samples were , tored in 

200e refrigerator for storage before use. 
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Figure 1: Xanthid crab 

3.3 Isolation of Bacteria and Fungi 

The first sample taken from Satang Island was labeled as first batch while the second 

sampling was known as second batch. In first batch attempted, xanthid crab was flushed 

with sea water. Next, the surface of the different segments of the crab body was swabbed 

with sterile cotton swabs and was streaked onto the agar plates. In this procedure, two 

types of agar were used, which were Nutrient Agar (NA) and Potato Dextrose Agar (PDA). 

The plates were incubated at room temperature for 24 hours. For the second batch of 

samples, the procedures followed were similar as the first batch sample. However, the 

incubation time for fungi were kept longer than first batch since the result i.n first batch 

shown that, the fungi needed at least more than 3 days to grow. 

3.4 Prepal'ation of Pure Cultures 

After incubation at room temperature for 3 to 4 days, the bacterial and fungal colonies 

fOlmed that produced clear zone around the colonies were subcultured onto new agar 

plates (Anbuchezhian el aI., 2009). This was done by using sterilized inoculation wire loop 
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and then streaking the inoculums onto the surface of NA medium. Meanwhile, the fungi 

colonies were picked using the sterile straight inoculation wire and were then transferred 

onto new PDA plates. The plates were incubated at room temperature for 3 days. This 

process was repeated several times till pure culture plates were obtained (AI-Zereini, 

2006). 

3.5 Storage 

A slope or agar slant was used for storing a purified strain of bacteria and fungi after 

obtaining pure culture. Slopes were made of NA and PDA and prepared in a universal and 

bijou bottle. According to Singleton (1992), a sterile slope is inoculated with inoculums 

from a pure culture of the bacterial strain and fungal. The slope was incubated at room 

temperature to allow growth and stored in a refrigerator at 4°C until needed. Glycerol stock 

also was used as the purpose for storage so that the cultures can be kept longer in -20°C 

freezer. 

3.6 Preliminary Antibiotics Testing 

3.6.1 Media Preparation 

Soft Nutrient Agar was prepared for agar overlay technique. About 7.5 g Nutrient Agar 

(NA) was mixed well with I L of distilled water. The solution was mixed thoroughly using 

hot plate. Then, the media was autoclaved for IS minutes at 121°C. Next, the NA soft agars 

were kept inside the water bath at 50°C for 1 hour before use. 
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Nutrient Broth (NB) was prepared to grow the test bacteria by suspending 8 g of 

NB with I L of distilled water. The solution was mixed thoroughly using hot plate. By 

using 1000 ).11 micropipette, 3 ml ofNB was transferred to each of the Bij our bottles. After 

autoclaving for 15 minutes at 121°C, Bijour bottles containing NB were kept in the 

refrigerator until use. NB is the appropriate selectable liquid medium. 

3.6.2 Preparation of Test Bacteria 

Three Gram negative and one Gram positi ve bacteri a were used as test organisms for 

determination of antimicrobial activity. These were Eschericia coli. Enterobacter 

aerogenes, Staphylococcus aureus and Salmonella typhi. 

Test bacteria from the stock were streaked separately on NA medium. Each plate 

was incubated overnight at 37°C. Then, a single colony of test bacteri a was inoculated into 

3 ml of Nutrient Broth (NB) and incubated at 37°C for overnight. After overnight 

incubati on, bacteria cultures of log phase were measured using spectrophotometer and 

adjusted until it reached optical densi ty value of 0.6 at wavelength 520 nm . 

3.6.3 Agar Overlay Technique for Antibacterial Test of Fungal Isolates 

Each funga l pure culture was subcultured onto different media which were PDA and 

vegetable 8 juice agar (V8JA). For preliminary test, two fungi were cu ltured on one plate. 

The plates were then incubated at 30°C for 2 days. 

Next, the desired amount of tested bacteria that was described in Section 3.6.2 was 

diluted in NB and subsequently 100 ).II was pipetted into 2 ml soft NA. Then, the media 
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was immediately layered over the fungal colonies on the plates. After the top layered had 

solidified, the plates were incubated at room temperature for 3-5 days. The diameters of the 

clear inhibition zones surrounding the fungal colonies were measured using a ruler. 

3.6.4 Spot Inoculation Antibacterial Test of Bacterial Isolates 

Preliminary screenings for antibiotic production were carned out using spot inoculation 

method (Dharrnaraj & Sumantha, 2009). Nine pure cultures of marine bacteria were spot 

inoculated at equal distance on the NA medium. Next, the plates were incubated at room 

temperature for 3 days. After 3 days, the plates were overlaid with NA soft agar medium 

previously seeded with test organisms (Dhannaraj & Sumantha, 2009). They plates were 

then incubated for 24-72 hours at room temperature. The diameters of the inhibition zones 

around the spot bacteria were recorded. The test was carried out in duplicate. 

3.7 Second Antibiotics Testing 

3.7.1 Antibacterial Test of Fungal Isolates 

The fungal isolates which showed inhibition zones against the test bacteria were subjected 

to a second antibacterial screening. The same method of preliminary test was applied and 

was early explained in Section 3.6.3 and the presences of inhibition zones on the plates 

were recorded. However, each of the fungal isolates tested were subcultured individually 

on separate PDA and V8JA agar plates. 
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3.7.2 Antibacterial Test of Bacteria Isolates 

Bacterial isolates that showed activity against test bacteria were subjected to a second 

antibacterial test using agar well diffusion method (Dhanmaraj & Sumantha, 2009). In this 

method, test bacteria were inoculated into 3 ml of NB and incubated at 37°C overnight. 

These test bacteria were then swabbed onto NA plates. The selected bacterial isolates were 

also inoculated into NB and incubated at room temperature. After overnight incubation, a 

sterile pipette tip was used and wells were punched in appropriate NA medium previously 

seeded with one of the test bacteria. Aliquots of 20 fll of the bacterial isolates that have 

antibacterial activity were added to each well. The plates were then incubated at 37°C for 

an hour to allow the diffusion of bacterial isolates. After further incubation for 24-72 hours 

at room temperature, the diameters of inhibition zones were obtained and measured. 

3.8 Antifungal Test 

Fungal inoculums were prepared by punching out 5mm diameter of agar disk at the edge of 

the fungal co lony. Four fung i agar disk were arranged at appropriate distance (about 

20mm) on the surface of PDA plate. After 2 days of incubation at room temperature, 

fungal test organism which was Fusarium sp. was placed at the centre of the PDA plate. 

Fusarium sp. was provided by Micology Laboratory UNIMAS. Then, the plate was further 

incubated at room temperature for 3-5 days. The antifungal activity was determined 111 

terms of inhibition of spore germination and mycelia growth (Mi ll er, 2000). 
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3.9 Extraction with methanol 

Bacterial and fungal isolates which showed large zones of inhibiti on were selected for 

extraction with methanol. For bacteria extraction, the bacteria were swabbed onto NA by 

using sterile co tton swab. The plates were then incubated at room temperature for 24-48 

hours. 

Fungal isolates which were considered to have potential in antibiotic were cultured 

on PDA medium. Then, the plates were incubated at room temperature for 5-7 days. After 

incubation period, the bacteria and fungi cultures were dried inside the fume hood with 

partially lid opened . The dried fungi and bacteria were ground using pastel and mortal and 

dissolved in 40 ml of methanol. The cultures were filtrated using sterile filter paper. After 

that, the culture filtrates were let to dry of inside the conical flask (Miller, 2000). 

3.10 Microorganisms Identification 

The antibiotic producing bacteria were stained with Gram staining and were observed 

under light microscope for bacteria identification (Singleton, 1992). 

Identification of fungi was accomplished by isolating and growing these organi sms 

on appropriate solid culture media and observing their macroscopic and microscopic 

appearance. The fungi were grown on PDA media. After 3-5 days incubation, the fungi 

were observed for macroscopic appearance by naked eyes. For identificati on of species of 

the higher fungi, phenology of the spores for examples colour, septation, presence or 

absence of appendages is most important (Vrijmoed , 2000). 

Slide culture technique was used to stud y the microscopic characteristics of the 

fungi iso lated (Larone, (1995). By using a sterile straight wire inoculation, agar di sks were 
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taken from the actively growing edge of the colony margin and placed on the slide. The 

slide was then incubated at room temperature for 4-7 days until growth and sporulation 

have occurred (Ellis, 2010). 

3.11 Antibiotic Activity of Methanol Extracts 

The Kirby- Bauer disc-diffusion method was used for the antibiotics activity screening of 

methanol extract. The spectrum of antibiotic activity was studied against Saureus. Slyphi. 

E..aerogenes and E.coli. The preparation of overnight test bacteria was explained in Section 

3.6.2. The only different is that Muller-Hinton Broth (MHB) was used instead of NB and 

the optical density value was 0.16 at wavelength 550 nm. Next, the entire surface of the 

Muller-Hinton Agar (MHA) was inoculated with test bacteria using sterile cotton swab. 

Sample extracts were prepared by taking 10 ilL of each antibiotic extracts and pippeting it 

onto a sterile filter disk. which was then placed at equal distance onto the agar medium 

(Holler, 1999). For positive control, 5x dilution Penicillin-streptomycin was used and 

placed at the center of agar plates. The plates were incubated at 37°C overnight. The 

resultant inhibition zones were measured from the edge of the filter disks and were 

differentiated with the diameter of positive control's inhibition zone. Methods were 

standardized. 
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