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The ENVIS Centre, School of Environmental Sciences, 
Jawaharlal Nehru University, New Delhi, organized one day 
workshop on Biogeochemistry-the theme area of the centre on 
November 6, 2014 in the Convention Centre, Jawaharlal Nehru 
University, New Delhi during  The Biotech Research Society 
India’s 11th Convention (www.brsi.in) and Italian Embassy 
(Indo-Italian workshop on Pharmaceutical Biotechnology) held 
on November 6-9th, 2014. The theme of workshop was 
focussed on “Biogeochemistry: Assessment of dynamics of 
environmental pollutants by metabolomic fingerprinting”. 

Biogeochemistry involves the study of the chemical, physical, geological, and 
biological processes and reactions that govern the composition of the natural environment 
(including biosphere, cryosphere, hydrosphere, pedosphere, atmosphere, and lithosphere). The 
field focuses on chemical cycles which are either driven by or have an impact on biological 
activities. Particular emphasis is placed on the study of carbon, nitrogen, sulfur, and 
phosphorus cycles. System approaches can be studied in terms of “Metabolomics”. 
Specifically, metabolomics is the "systematic study of the unique chemical fingerprints that 
specific cellular processes leave behind", the study of their small-molecule metabolite 
profiles. The metabolome represents the collection of all metabolites in a biological cell, 
tissue, organ or organism, including microorganisms which are the end products of cellular 
processes and released in the environment by biological processes. Therefore, it was proposed 
to organize a workshop including poster session on biogeochemistry related to metabolomic 
finger printing. 

The International conference proposed in JNU from Nov. 6-9, 2014 focused on 
Emerging trends of Biotechnology in the research area of industrial, environmental, 
bioremediation and bioconversion of pollutants, biofuel and bioeconomy, medical and food & 
agricultural biotechnology, climate change-adaptation and mitigation practices and socio-
biological perspectives of the environment. Around 150 eminent speakers from all over the 
world delivered keynote and invited lectures apart from some 650 posters presentation (46 
posters related to Biogeochemistry of ENVIS theme area on November 6, 2014) by 
contributing authors. It was hoped that the event would provide a good platform to 
researchers, particularly the younger ones, from the country to listen and experience the 
knowledge of international experts. This also provided an opportunity to establish or initiate 
establishment of a formal collaborative research activity between Indian and foreign 
scientists. Moreover, the conference provided suitable place to disseminate the message of 
ENVIS centres across including the one at SES, JNU, New Delhi. 

At last, the editor would like to extend his deep gratitude to Dr. Sudesh Yadav, Dr. Vijay Pal 
Yadav and Ms. Jyoti Singh for their help in preparation and compilation of this newsletter. 

This issue is also available on our website: www.jnuenvis.nic.in. We solicit feedback 
and suggestions from our esteemed readers, if any, to improve our functioning further. 

                         Prof. I. S. Thakur 

From The Editor’s Desk 
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Valorization of short chain carboxylic acids along with biohydrogen from anaerobic 
remediation of waste: a sustainable Platform 

 
Omprakash Sarkar, A. Naresh Kumar and S. Venkata Mohan* 

 
Bioengineering and Environmental Science (BEES), CSIR-Indian Institute of Chemical 

Technology (CSIR-IICT), Hyderabad 500 007, India 
*E-mail: vmohan_s@yahoo.com 

 
Dark-fermentative aciodgenic process produces dihydrogen (H2) along with co-generation of 
carboxylic acid [volatile fatty acid (VFA)] as one of the major intermediate. VFAs are short-
chain fatty acids including fatty acids from C2 to C6 (acetic, propionic, butyric, etc.) which 
are valuable chemical compounds, building blocks of several organic compounds viz. alcohol, 
aldehyde, ketones, esters and olefins and have diverse uses in the market. The present 
research aims to increase the VFA production through enhanced acidification of food waste 
apart from bio-H2 production at alkaline condition by pretreating the parent culture. Highest 
VFA production of 14.2 g was achieved after pretreatment along with highest H2 production. 
Conversion of waste to carboxylates was seen in the form of acetic acid, butyric acid, 
propionic acid, iso-valeric acid and hexanoic acid. The individual concentrations of each acid 
varied, which influenced the degree of acidification (DOA). Control showed higher COD 
removal of 77% than pretreated inoculum (62%) after 90th h of operation. Pretreatment of 
inoculum plays an important role in the selective enrichment of H2-producing acidogenic 
bacteria (AB). 
 
 

Application of Exopolysaccharide in heavy metal remediation: Cu, Cd, Zn, Au and Co 
sorption study by halophilic bacteria 

 
Kinjal H. Upadhyay, Avni. M. Vaishnav, Devayani R Tipre, Shailesh R. Dave 

 
Department of Microbiology and Biotechnology, Gujarat University, Ahmedabad- 380009, 

India 
*Email id: shaileshrdave@yahoo.co.in 

 
Alang is considered as world’s largest graveyard of ships, including extreme hypersaline and 
polluted environments. There is a growing interest in isolating new Exopolysacharide 
producing bacteria from the saline environments due to their extensive range of applications. 
The main aim of the study was to isolate halophilic and halotolerant bacteria, study their 
diversity and their potential for EPS production. Total 10 saline samples were collected and 
their physico-chemical properties were studied. From these 10 samples 122 bacteria were 
isolated on different culture media. Amongst these 45 cultures were found to be good EPS 
producers. EPS production varied from 122 mg/l to 844 mg/l, monomer analysis showed that 
glucose and galactose were predominant sugars in the EPS. Further characterization of EPS 
was done by TLC, HPLC and FTIR analysis. Bioremediation ability for metal absorption 
capacity was studied for selected isolates. AAS was used to estimate the removal of Cu, Cd, 
Zn, Au and Co by bacterial biomass and EPS matrix. The isolate SR3 showed 41% of Cu and 
62% of Cd within 2hours and 32% of gold in 24 hours. The results suggest that halophilic 
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bacteria could be used for remediation of heavy metals in contaminated saline soils and waste 
discharge sites. 
 
Phytoextraction and bioremediation of heavy metals by potential native plants growing 

on post Methanated distillery effluent sludge dumping sites 
 

Ram Chandra and Vineet Kumar 
 

Department of Environmental Microbiology, School for Environmental Sciences, Babasaheb 
Bhimrao Ambedkar Central University, Vidya Vihar Raebareli Road, Lucknow-226025, U.P., 

India 
E-mail id: rc_microitrc@yahoo.co.in; prof.chandrabbau@gmail.com 

 
Post Methanated distillery effluent (PMDE) retains very high TDS and color even after 
anaerobic treatment. Therefore, disposal of PMDE sludge is environmental threat due to high 
concentration of heavy metals and other persistent organic pollutants. The physico-chemical 
analysis of PMDE sludge showed high contents of Fe (2403), Zn (210.15), Cu (73.62), Cr 
(21.825), Cd (1.440), Mn (126.30), Ni (13.425), Pb (16.33) along with high concentration of 
different salts like Cl-(1825), Na+ (56), NO32- (110), NH4+ (190) mg/L at pH 8.0 and other 
parameters like electric conductivity (2.30) μs/cm, salanity (1.1) ppt, moisture (57.727) and 
TDS (1560) mg/l. But, growth of various potential native plants on PMDE dumping sludge 
indicated the capacity for phytoextraction of heavy metals and other residual pollutants 
present in PMD sludge. The periodic analysis of various metals from different parts of native 
plants, for monitoring of phytoextraction and bioremediation potential of these plants were 
done. During the analysis it was noted that Dhatura alba accumulated high quantity of Cu, 
Cd, and Pb in root, Mn and Ni in shoot. But, Cr, Zn and Fe accumulated in leaf. Similarly, 
Achyranthus sp. accumulated high quantity of Zn and Cd in root, Mn, Ni, Cu and Fe 
accumulated in shoot. Kalanchoe Pinnata accumulated high quantity of Mn in root, Zn and 
Cu in shoot and Fe, Cd in leaf. Trichosanthes dioica accumulated Zn and Ni in root, Cr, Cu, 
Cd Pb in shoot, Mn and Fe in leaf. Parthenium indicum accumulated high quantity of Zn and 
Cd in root. Cannabis sativa accumulate high quantity of Zn, Cd in root. Amaranthus sp. 
accumulated high quantity of Zn, Pb and Cd in root, shoot and leaf, respectively. Croton 
bonplandianum accumulated high quantity of Ni in root, while Zn, Mn, Cu, Fe, Cd and Pb 
accumulated in shoot. Salanum nigrum accumulated high quantity of Zn and in root and 
shoot, respectively. Ricinus cummunis accumulated high quantity of Mn and Fe in root. 
Sacchrum munja accumulated high quantity of Cr, Zn, Mn, Ni, Cu, and Fe in leaf. Basella 
rubra accumulated high quantity of Cr, Zn, Mn, Ni, Cu, and Fe in root. Setaria glauca 
accumulated high quantity of Cr, Ni, Fe, and Pb in root while Zn, Mn, Cu accumulated in 
shoot. Chenopodium accumulated high quantity of Zn and Mn in root. Trianthema monogyna 
accumulated high quantity of Zn, Mn, Cu, Fe and Pb in leaf. Blumea lacera accumulated high 
quantity of Cr, Zn, Mn, Ni, Cu and Pb in root. These plants showed successive reduction of 
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various heavy metals from PMDE sludge in periodic analysis. Thus, these plants were found 
as potential bioremediater of toxic distillery sludge containing the high quantity of heavy 
metals and salts. 

 
Optimization, equilibrium and kinetic studies for bioremediation of Cr (VI) in 

electroplating effluent by Bacillus cereus IST105 
 

Umesh Chandra Naik1 and Indu Shekhar Thakur2 

 
1School of Lifesciences, Ravenshaw University, Cuttack-753003, India 

2School of Environmental Sciences, Jawaharlal Nehru University,  
New Delhi-110067, India. Email id: umeshbiology@gmail.com 

 
The present study highlights the detoxification of toxic chromium in electroplating effluent by 
an indigenous Bacillus sp. IST105 under optimized batch culture conditions. The optimum 
culture conditions of seven parameters such as biomass size, pH, duration, temperature, 
agitation, and nitrogen and carbon sources were designed by the Taguchi method using 
Qualitek-4 software. Study has shown that biomass and duration were significant parameters 
for the efficient removal process as estimated by ANOVA study. Validation experiment was 
performed with the recommended conditions showing 86% as compared to around 75% by 
conventional batch process depicting ≈10% increase in removal of Cr (VI). The detoxification 
of treated electroplating effluent under optimized conditions was confirmed on mammalian 
HuH7 cell lines by MTT cytotoxicity assay. The equilibrium isotherm result revealed that 
both Langmuir (R2=0.9826) and Freundlich (R2=0.9946) isotherms were well fit to 
biosorption of chromate ions. Result also showed that pseudo-second order (R2=0.9762) 
holds suitable, rather than pseudo first order kinetic (R2= 0.6405) for the removal of 
chromium in electroplating effluent in NCR region, India by Bacillus sp. IST105. 
 
 

Functional role of oxygenase gene expression in periodic discontinuous batch mode 
(PDBR) process during the treatment of xenobiotic wastewater 

 
A. Naresh Kumar, Srinivas Jukuri, K. Arunasri, Y.V. Swamy, S. Venkata Mohan* 

 
Bioengineering and Environmental Science (BEES), CSIR-Indian Institute of Chemical 

Technology (CSIR-IICT), Hyderabad 500 007, India 
*E-mail id: vmohan_s@yahoo.com 

 
Treatment of wastewater from chemical based industries is considered to be difficult due to 
the presence of recalcitrant aromatic/organic compounds, solvents, inorganic salts, etc. 
Conventional biological treatment processes are seldom capable of achieving required degree 
of performance because of the complex nature of the wastewater and prevailing shock loads. 
Advanced wastewater technologies like, periodic discontinuous batch reactor (PDBR) process 
facilitates simultaneous feast and famine conditions that enhance the robustness of native 
microflora to persist and metabolize the xenobiotic wastewater. The functional role of PDBR-
aerobic, PDBR-anoxic microenvironments were evaluated in comparison with continuous 
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