
  

 

 

 

 

  

 

 

 

  

  

   

International Journal of Bioscience, Biochemistry and Bioinformatics, Vol. 4, No. 1, January 2014

1DOI: 10.7763/IJBBB.2014.V4.299

  

 

 

Abstract—Haloarchaeal strains from solar salterns of 

Ribandar and Siridao, Goa, India were tested for tolerance to 

cadmium.  The four strains selected named as BBK2, BK6, BS2 

and BS17 belonged to different genera of halophilic archaea. An 

initial screening for various heavy metals [Zn, Cu, Ag, Co and 

Cd] was performed. Cadmium (Cd) concentrations of 0.5, 1, 2 

and 4 mM Cd in complex and glucose synthetic media 

containing high sodium chloride concentrations were used. 

Growth was monitored by monitoring optical density (O.D.) 

values for each of the sample cultures in 24 hr intervals for an 

incubation period of 5-7 days. Pigmentation and growth was 

observed in test cultures in complex nutrient media containing 

cadmium. Interesting results for pigmentation scans of the 

tested strains having varying peak intensities and exhibiting 

spectrophotometric profiles associated with typical 

haloarchaeal pigments were obtained. Correlation between 

peak intensities of the tested strains and the amount of cadmium 

in test media was also observed. This investigation shows 

cadmium tolerance in haloarcheal strains. 

 

Index Terms—Cadmium, haloarchaea, metal tolerance, solar 

salterns. 

 

I. INTRODUCTION 

Heavy metals are metals which are of great concern to 

humans due to their impact on the animal or plant bio system 

when present in high concentration in the environment. Some 

of the heavy metals that are of interest to humans are 

cadmium, copper, zinc, lead, mercury, nickel, chromium, 

manganese and silver [1]. The sources of heavy metal 

discharge to the environment are natural (animal excretion, 

volcanic activity etc) as well as anthropogenic (agriculture, 

mining, fossil fuel burning etc) in nature [2]. While some 

heavy metals in low concentration are necessary for human 

bodies to function (cobalt, copper, chromium, nickel and 

manganese), some can cause serious toxic effects (mercury, 

lead, copper, cadmium, arsenic, chromium, nickel and 

manganese) which affect the kidney, liver, central nervous 

system, skin, teeth and bones [3]. These metals are a great 
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threat to both our land and water ecosystems as they cannot 

be biodegraded like organic matter and pose a major 

challenge in the form of bioaccumulation and 

biomagnifications because of their inherent quality to strive 

in the environment. Hence there is a need to study these 

metals and look for sustainable ways to reduce the heavy 

metal concentration in the contaminated ecosystems.  

Recent studies have shown that Indian sites such as coastal 

belt of Alang-Sosiya yard [4], Ranipet Industrial area, 

Chennai [5], Patancheru, Andhra Pradesh [6] and bed 

sediments of river Yamuna [7] have high concentration of 

heavy metals which can have a harmful effect on the 

surrounding environment. Also, the Indian marine water is 

highly prone to contamination by heavy metal from urban 

and industrial waste, gathering it and leading to 

bioaccumulation through food chain. These water bodies 

(average salinity 3.5%) are a natural resource; making it a 

necessity to use bioremediation for removal of heavy metal 

contaminants.  

Halorachaea or halophilic archaea are broadly classified as 

extremophiles which need high salt content (10% to 37%) in 

order to survive and are generally found in soda lakes and 

solar salterns [8]. In hyper saline or contaminated sea water, 

normal microorganisms cannot survive as the high salinity is 

detrimental to their growth. Also such an environment is 

generally contaminated with heavy metal due to urban and 

industrial discharge. It is here that halophilic archaea are of 

great importance to us, as they can thrive and function in such 

extreme environment. Haloarchaea are not only tolerant to 

high salt content but also to high temperatures (45⁰C to 

122⁰C) as they can grow in extreme sunlight in hyper saline 

water making them polyextremophiles.  These characteristics 

are highly desirable when we deal with heavy metal 

contamination in extreme natural environment (high salinity 

and high temperature) and hence this study focuses on metal 

tolerance (primarily cadmium) by four isolated haloarcheal 

strains which may prove to be an important tool in 

bioremediation and biomonitoring of saline marine 

ecosystem [9], [10]. 

In this study, four haloarchaeal strains belonging to four 

different genera were used. They are BK6 identified as 

Halococcus salifodinae, BBK2 as Haloferax volcanii, BS2 as 

Haloarcula japonica and BS17 as Halorubrum sp. These 

strains were isolated and characterized in our previous study 

(Salgaonkar et al. 2012; Mani et al. 2012) [11], [12]. These 

strains were tested for their heavy metal resistance [zinc (Zn), 

copper (Cu), silver (Ag), cobalt (Co) and cadmium (Cd)]. 

The growth pattern in presence and absence of heavy metals 

(primarily Cd) of these halophilic archaeal isolates were also 

done.   
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II. MATERIALS AND METHODS 

A. Source of Metals 

Metal salts used in the study were CuSO4, AgNO3, CdCl2, 

CoCl2 and ZnCl2. These were obtained from SD-Fine 

Chemicals Ltd. 

B. Haloarchaeal Strain Selection and Cultivation 

BK6 identified as Halococcus salifodinae, BBK2 as 

Haloferax volcanii, BS2 as Haloarcula japonica and BS17 as 

Halorubrum sp. (as characterized by Mani et al.) were used 

in the study (Fig. 1).  

Available samples of haloarchaeal strains were cultivated 

in two plates each. For all the strains, streak plate method was 

used in which strains were subcultured from existing stock 

cultures onto new plates containing the required growth 

medium. Two media were used in the study, NaCl Tryptone 

Yeast Extract (NTYE) medium and NaCl Tri- Na-citrate (NT) 

medium [13]-[15], both containing 25% NaCl. The main 

difference between the two media is the presence of 

trisodium citrate in NT medium, which can support the 

growth of fastidious organisms in comparison to NTYE 

medium [11].  Strains BK6 and BBK2 were grown in NTYE 

medium. And BS17 and BS2 cultures were grown in NT 

medium. Plates were incubated at room temperature (30 ◦C) 

for 12-14 days until red-orange pigmented colonies appeared. 

Fig. 2 shows the photographs of culture plates for the 

different strains with the pigmented colonies visible. 

C. Testing Halophilic Organisms for Metal Tolerance 

The four haloarchaeal organisms were tested for metal 

tolerance using available metal salts. A preliminary screening 

test was performed for metal salts CuSO4, AgNO3, CdCl2, 

CoCl2 and ZnCl2 by inoculating strains BBK2 and BS17 in 

0.1mM concentration of each of the metal salts along with the 

appropriate complex media (NT/NTYE). The test tubes 

containing only media and culture (i.e, without Cd), were 

taken as the control. The test media were observed after a 

period of 48-72 Hours of incubation at 37 ◦C for any 

pigments/turbidity. Both strains BS17 and BBK2 showed 

growth in presence of most of the metals. Since all the 4 

strains were isolated from similar environments i.e. solar 

salterns of Goa, all of them were selected for further metal 

tolerance tests and analysis. 

Strain BS17 was tested for tolerance to Cu and Co by 

inoculating the cultured strain (two loopfuls for 50 ml growth  

medium) in glucose synthetic medium (NGSM) [11]-[13] 

containing various metal concentrations (0.5, 1, 2 and 4 mM 

CuSO4 and CoCl2). Test was conducted in two sets of Control, 

Cu and Co solutions for the haloarchaeal strain (2 Sets of test 

media were prepared: Control 1, CuSO4 1, CoCl2 1; Control 2, 

CusO4 2 and CoCl2 2). Culture flasks were incubated in 

rotary shakers (Labtop) at 37 ◦C and 100.8 rpm for a period of 

5-7 days and microorganism growth was monitored by 

measuring test media optical density (O.D.) values at 600 nm 

using spectrophotometer (Shimadzu, Japan) in 24 hr intervals. 

Similarly, strain BBK2 was tested for tolerance to Zn and Co 

(using salts ZnCl2 and CoCl2) in NGSM medium and 

monitored for growth by measuring O.D. values at 600 nm in 

24 hr intervals. For both the strains BS17 and BBK2, very 

faint visible pigmentation was observed and on analyzing the 

growth curves for the strains plotted using the O.D. values, 

no significant growth could be inferred. Further tests for 

tolerance to cadmium for strains BS17, BBK2, BK6 and BS2 

were carried out in complex media (NT/NTYE). Strains 

BBK2 and BK6 were inoculated in NTYE medium in 5 flasks 

each, one for control and 4 for the different CdCl2 

concentrations ( 0.5, 1, 2 and 4 mM). Similarly BS17 and 

BS2 were inoculated in NT medium for Cd tolerance. Culture 

flasks were incubated as before in rotary shakers and O.D. 

values were measured in 24 hr intervals at 600nm for the 

incubation period.   

D. Pigment Extraction and Analysis 

Pigment extraction was carried out from 10 ml of 7 day old 

test cultures, i.e. when the cells reached stationary phase of 

growth. The cells were harvested individually by 

centrifugation at 8000rpm for 10 minutes. To the cell pellet 

thus obtained, a mixture of chloroform: methanol in the ratio 

2:1 was added and vortexed (REMI CM101) for 5 minutes. 

The chloroform: methanol fraction containing the pigment 

was separated from the cell debris by centrifugation at 8000  

rpm for 10 minutes. The supernatant was then scanned 

between 350 – 650 nm using a UV Vis spectrophotometer 

(Shimadzu, Japan).  
 

 
Fig. 1. Phylogenetic tree showing the positions of isolated haloarchaeal 

strains. 

 

III. RESULTS AND DISCUSSION 

A. Strain Selections and Cultivation 

Haloarchaeal strains BBK2, BS17, BS2 and BK6 were 

selected among the strains isolated from solar salterns of Goa. 

These strains were selected as they represented different 

genera in the haloarchaea phylogenetic tree (see Fig. 1) and 

hence would provide diversity in the samples being tested for 

metal tolerance. The strains when maintained in NT/NTYE 

plates grew in incubation period of 12-14 days, the results for 

which are shown in Fig. 2. 

B. Growth Kinetics of Haloarchaeal Strains in Presence 

and Absence of Cadmium. 

Based on observations from the preliminary test, the four 

haloarchaeal strains were selected for further metal tolerance 

tests. The microorganisms when tested for metal tolerance 

(metals such as zinc, copper, cobalt) in NGSM medium did 

not exhibit significant growth and there was very faint 

pigmentation observed. Resistance profile of halophilic 

archaea belonging to the genera Haloferax (BBK2), 
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Haloarcula (BS2), Halococcus (BK6) and Halorubrum 

(BS17) was evaluated for cadmium (Cd). Growth kinetics 

and metal tolerance studied in complex media NTYE/NT 

containing 20% NaCl and 2% MgSO4.  The minimal 

inhibition concentration (MIC) of Cd for haloarchaeal 

cultures BK6, BBK2, BS2 and BS17 is 2mM, 1mM, 2mM 

and 0.5mM, respectively.  

 

TABLE I: METAL TOLERANCE TEST FOR HALOARCHAEAL STRAINS (*G AND C IN COLUMN THREE STAND FOR GROWTH AND COLOR OF PIGMENT, 

RESPECTIVELY)

    Heavy Metal (Cadmium) concentration in the growth media Remarks 

Strains 
Growth 

medium 
 

Control 
0.5 mM 1 mM 

2 mM 4 mM  

BBK2 

 

 

NTYE 

G* + + + + + At concentrations higher than 0.5 

mM cadmium, reduction in pigment 

intensity and reduced growth 

observed. 
C* 

 

 

Red-Orange 

 

Red-Orange 

 

Very Faint 

Orange 

 

Very Faint 

Orange 

 

Very Faint 

Orange 

BS17 

 

 

NT 

G + + - - - Strain could not grow in 

concentrations of cadmium higher 

than 0.5 mM. No turbidity or culture 

pigmentation observed at 1, 2 and 4 

mM Cd. 

C 

 

Red-Orange  

Red-Orange 
- 

 

- 

 

- 

BK6 

 

 

NTYE 

G + + + + + Strain showed consistent growth at 

all concentrations of cadmium, with a 

gradual reduction in growth and 

pigment intensity with increasing 

cadmium concentration. 

C 

 

 

Red-Orange 

 

Red-Orange 

 

Orange 

 

 

Orange 

 

 

Orange 

BS2 

 

 

NT 

G + + + + + Strain showed consistent growth at 

all concentrations of cadmium, with 

pigment intensity and growth 

significantly reducing at 4 mM 

cadmium. 

 

C 

 

Red-Orange 
Red-Orange Orange 

 

Orange 

 

Faint Orange 

 

 

 
Fig. 2. The four grown cultures of haloarchaea: (a) BBK2, (b) BS2, (c) BK6, 

(d) BS17. 

 

When these strains were tested in complex NT/NTYE 

media against various concentrations of cadmium metal salt 

(CdCl2), pigmented cultures with color ranging from 

red-orange, orange to very faint orange were observed. 

Interesting thing to note was as the concentration of Cd for 

the metal tolerance test cultures increased, the pigment 

intensity and color varied from red-orange in control and 0.5 

mM Cd test culture to orange or faint orange for 1, 2, and 4 

mM Cd cultures. For instance, BBK2 cultures had red-orange 

pigmentation for control and 0.5 mM Cd cultures, and very 

faint orange pigments for 1, 2 and 4 Cd mM cultures. BS2 

cultures had red-orange pigmentation for control and 0.5 mM 

Cd cultures, and orange to faint orange pigments for 1, 2 and 

4 mM Cd cultures. Culture flasks for BBK2 and BS17 

haloarchaeal strains are shown in Fig. 3. Haloferax Strain 

BBK2 grew with a 3D log phase followed by stationary 

phase, with growth rate of 0.035 hr-1 and generation time of 

19.8 hr. However in the presence of 2 mM Cd growth rate 

was 0.04 hr-1 and generation time was 17.3 hr. The growth of 

the BS17 (Halorubrum) increased steadily with a lag phase 

of 3D, log phase of 2D followed by stationary phase, with 

growth rate was 0.05hr-1and generation time was 13.86 hr. 

However in presence of 0.5 mM metal the culture showed 5D 

lag phase followed by log phase, with growth rate was 0.02 

hr-1 and generation time was 34.65 hr.  

The Growth curves plotted using O.D. values showed a 

steady rise in absorbance for most of the test cultures. Growth 

curves for the 4 haloarchaeal strains are shown in Fig. 4. The 

curves also show the pattern of reduction in O.D. values for 

test cultures with rising cadmium concentrations, 

highlighting the effect of cadmium on haloarchaeal strain 

population in cultures. However, in the case of BS17, the 

results are a bit different. Since there was no turbidity 

observed in the case of 1, 2 and 4 mM Cd BS17 test cultures 

and the yellowness of the solution might have been due to the 

complex nutrient media, there might not have been any 

growth for the haloarchaeal strain in higher cadmium 
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concentrations of 1, 2 and 4 mM. The growth curve for the 

strain also shows that the curves for 1, 2 and 4 mM Cd test 

cultures have negligible O.D. values compared to the test 

cultures control and 0.5 mM Cd. Thus it may be inferred that 

BS17 strains are unable to tolerate cadmium in their 

environment in medium to high concentrations. The above 

discussed results are summarized in Table I. 

 

 

 
Fig. 3. BS17 and BBK2 test cultures with different Cd concentrations: (a) 

BS17 with 0.5 mM Cd, (b) BS17 with 4 mM Cd, (c) BBK2 with 0.5 mM Cd, 

(d) BBK2 with 4 mM Cd. 

 

C. Pigment Analysis  

 

 
Fig. 4 (a). Growth curves for strains BBK2 (top) and BS17 (bottom). 

 

Analysis of the pigments was done through 

spectrophotometric scans in 350-650 nm range. The resulting 

pigmentation curves for all the four strains are shown in Fig. 

5. Two interesting inferences can be drawn from these curves. 

First, for most strains, the culture (apart from control) 

corresponding with lowest metal concentration in the 

medium exhibited the highest absorbance maxima in the 

absorption spectrum (with the exception of BK6). For 

example, for BS2, the culture with 0.5 mM Cd concentration 

showed maximum peak (absorbance of 0.18 approximately) 

at around 500nm. Secondly, most of the pigments showed 

similar spectrophotometric profiles with shoulder peaks 

along with main peak, which have been known to be 

associated with haloarchaea [11]-[13]. From the above 

observations, one can speculate that the presence of cadmium 

in growth media of the haloarchaeal strains causes a change 

in their pigmentation intensity and spectrophotometric 

profile. Decrease of pigment intensity and change in visible 

color might be due to interference of heavy metal cadmium 

with pigment production and/or due to diminished 

haloarchaeal culture growth in presence of higher 

concentrations of cadmium as compared to growth in control 

and in lower cadmium concentrations. 
 

 
Fig. 4 (b). Growth curves for strains BS2 (top) and BK6 (bottom). 

 

 
Fig. 5. (a). Spectrophotometric profile for BS17 haloarchaeal strain for 

different cadmium concentrations. 
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Fig. 5. (b). Spectrophotometric profile for BBK2 haloarchaeal strain for 

different cadmium concentrations. 

 

 
Fig. 5. (c). Spectrophotometric profile for BS2 haloarchaeal strain for 

different cadmium concentrations. 

 

 
Fig. 5. (d). Spectrophotometric profile for BK6 haloarchaeal strain for 

different cadmium concentrations. 

 

IV. CONCLUSION 

This study highlighted the metal tolerating action of 

halophilic archaeal strains collected from natural solar 

salterns of Goa, India. The strains tested could grow and 

tolerate various cadmium concentrations (0.5, 1, 2 and 4 mM) 

in complex growth media (NT/NTYE), with the possible 

exception of BS17 strain which did not grow in medium to 

higher concentrations of cadmium (1, 2 and 4 mM) (see 

Table I). The Growth curves indicated that even though the 

test cultures grew in the presence of high cadmium 

concentrations such as 2 and 4 mM, the growth was less in 

comparison to control and 0.5 mM Cd cultures (see Fig. 4).  

Pigment analysis of the test cultures revealed that the 

presence of higher concentrations of cadmium (1, 2 and 4 

mM) might have an effect on the pigment intensity and 

spectrophotometric profile for the haloarchaeal strains (see 

Fig. 5). Decrease of pigment intensity and change in visible 

color might be due to interference of heavy metal cadmium 

with pigment production and/or due to diminished 

haloarchaeal culture growth in presence of higher 

concentrations of cadmium. These results obtained can be 

used for more intensive analysis of heavy metal tolerance 

mechanism in halophilic archaea which can further help build 

necessary scientific data for development of effective 

techniques in the domain of bioremediation of heavy metals 

from contaminated environments as well as in development 

of biosensors for detecting toxic concentrations of heavy 

metals in industrial effluents and other contaminated sites 

[16].  
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of systematic bacteriology, 2nd edition, D. R. Boone, R. W. Castenholz, 

G. M. Garrity, New York: Springer, 2001, pp. 294–301. 

[11] K. Mani, B. B. Salgaonkar, and J. M. Braganca, (June 2012). 

Culturable halophilic archaea at the initial and crystallization stages of 

salt production in a natural solar saltern of Goa, India. [Online]. 8(15). 

Available:  http://www.aquaticbiosystems.org/content/8/1/15 

[12] B. B. Salgaonkar, K. Mani, A. Nair, S. Gangadharan, and J. M. 

Braganca, “Interspecific Interactions among Members of Family 

Halobacteriaceae from Natural Solar Salterns,” Probiotics & Antimicro. 

Prot. vol. 4, no. 2, pp. 98-107, March 2012. 

[13] J. M. Braganca and I. Furtado, “Isolation and characterization of 

Haloarchaea from low-salinity coastal sediments and waters of Goa,” 

Curr Sci., vol. 96, pp. 1182–1184, May 2009. 

International Journal of Bioscience, Biochemistry and Bioinformatics, Vol. 4, No. 1, January 2014

5

http://catalogue.nla.gov.au/Search/Home?lookfor=author:%22Forstner%2C%20U.%20%28Ulrich%29%22&iknowwhatimean=1
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Ron+Zevenhoven%22&source=gbs_metadata_r&cad=3
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Pia+Kilpinen%22&source=gbs_metadata_r&cad=3
http://reddy.ms.lib.bioinfo.pl/auth:Reddy,MS
http://basha.s.lib.bioinfo.pl/auth:Basha,S
http://sravan.kumar.vg.lib.bioinfo.pl/auth:Sravan%20Kumar,VG
http://joshi.hv.lib.bioinfo.pl/auth:Joshi,HV
http://ramachandraiah.g.lib.bioinfo.pl/auth:Ramachandraiah,G
http://ramachandraiah.g.lib.bioinfo.pl/auth:Ramachandraiah,G
http://lib.bioinfo.pl/pmid:15172811
http://lib.bioinfo.pl/pmid:15172811
http://lib.bioinfo.pl/pmid:15172811
http://lib.bioinfo.pl/pmid:15172811
http://lib.bioinfo.pl/pmid/journal/Mar%20Pollut%20Bull
http://link.springer.com/search?facet-author=%22S.+Srinivasa+Gowd%22
http://link.springer.com/search?facet-author=%22Pradip+K.+Govil%22
http://link.springer.com/journal/10661
http://link.springer.com/journal/10661
http://link.springer.com/journal/10661
http://link.springer.com/search?facet-author=%22P.+Govil%22
http://link.springer.com/search?facet-author=%22G.+Reddy%22
http://link.springer.com/search?facet-author=%22A.+Krishna%22
http://link.springer.com/journal/254
http://www.ncbi.nlm.nih.gov/pubmed?term=Jain%20CK%5BAuthor%5D&cauthor=true&cauthor_uid=14723925
http://www.ncbi.nlm.nih.gov/pubmed?term=Oren%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22155757
http://www.ncbi.nlm.nih.gov/pubmed/22155757


  

[14] R. Elevi, P. Assa, M. Birbir, A. Ogan, and A. Oren, “Characterization 

of extremely halophilic Archaea isolated from the Ayvalik Saltern, 

Turkey,” World J Microbiol Biotechnol., vol. 20, pp. 719–725, October 

2004. 

[15] B. B. Salgaonkar, K. Mani, and J. M. Braganca, “Sensitivity of 

Haloarchaea to eubacterial pigments produced by Pseudomonas 

aeruginosa SB1,” World J Microbiol Biotechnol, vol. 27, pp. 799–804, 

April 2011. 

[16] G. Popescu and L. Dumitru, “Biosorption of some heavy metals from 

media with high salt concentrations by halophilic archaea,” 

Biotechnology & Biotechnological Equipment. vol. 23, pp. 791-795, 

May 2009. 

 

Adit Chaudhary was born on 15 August, 1989, in 

Dew Delhi of India. He integrated B.E. (Hons) 

Electronics & Instrumentation and M.Sc (Hons) 

Biological Sciences from Birla Institute of 

Technology and Science (BITS), K.K. Birla Goa 

campus, Goa, India in 2012. His major field of study 

is: Microbial technology, halophilic archaea and 

heavy metal tolerance in haloarchaea 

He joined BITS Pilani KK Birla Goa Campus in Aug. 2007 and completed 

his MSc. dissertation study entitled “Cadmium tolerance in halophilic 

archaea” under the guidance of Dr. Judith Braganca in May 2012. Currently 

he is working as Project Trainee at the Centre for Myrcorrhizal Research, 

The Energy and Resources Institute (TERI), New Delhi. His research interest 

areas are environmental microbiology and bioremediation.  

 

Imran Pasha M. was born on 24 January 1989 in 

Vijayawada of India. He got his M.E. Biotechnology, 

BITS Pilani University in 2012. His major field of 

study: Biotechnology, Halophiles. Currently he is 

working as Associate Clinical Data Coordinator in 

Quintiles, Bangalore. Before joining Quintiles, he 

completed his M.E. in Biotechnology at BITS Pilani 

University. His research interests are bioprocess 

engineering, metabolomics and proteomics. 

Bhakti B. Salgaonkar was born on 25 August 1987 in 

India. She got her M.Sc., Goa University in 2009. her  

major field of study: Microbiology, Halophiles, 

Biopolymers, Compatible Solutes. She is currently 

pursuing PhD on the isolation and characterization of 

biopolymers (Polyhydroxyalkanoates)  produced by 

halophiles (archaea and bacteria) in BITS Pilani K K 

Birla Goa Campus under the supervision of  Dr. Judith 

Bragança. Before joining for PhD, she worked on the 

UGC project entitled „Studies of Haloarchaea producing 

polyhydroxyalkanoates„. She has 5 publications and a book chapter to her 

credit. Her research interests include studying the various biomolecules 

produced by halophilic microbes which have potential biotechnological 

applications. 

 

Judith M. Braganca was born on 2 September in 

India. She got his PhD, Goa University in 2003. Her 

major field of study: Microbiology, Halophilic 

Archaea, Extremophiles, Bioremediation. She joined 

the Department of Biological Sciences, BITS Pilani, 

K.K. Birla Goa campus as a faculty in 2004, when 

BITS Pilani started the Goa campus. She currently 

holds the position of Assistant Professor at the 

department and teaches Microbiology and Immunology for the M.Sc. (Hons) 

Biological Sciences students and Microbial Fermentation Technology and 

Molecular Immunology for the M.E. Biotechnology students. She is also the 

Principal Investigator of University Grants Commission funded project 

Studies of Haloarchaea producing polyhydroxyalkanoates (2009-2012 

Ongoing), and Supervisor of two Council of Scientific and Industrial 

Research- Senior Research Fellowship (CSIR-SRF) projects on 

Biotechnological Applications of Halophilic Archaea and Bacteria 

(2012-2014); and Biodiversity of Halophiles in solar salterns of Goa (2012 - 

2014). Her research interests include Biodiversity of Halophiles from solar 

salterns, Biotechnological applications of halophilic archaea and bacteria 

and Metal tolerance in microorganisms. 

 

 

 

 

 

 

 

 

International Journal of Bioscience, Biochemistry and Bioinformatics, Vol. 4, No. 1, January 2014

6


