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CHIMERA has taken strides to transcend thoughts from esoteric subjects into a channel 

of well-interpretable and to-the-public notes. It reaches 'benthic' audience to lend them 

an awareness of the on-going matters in biological sciences and provides a platform for 

young minds, thriving on their intellectual tryst with the BIO-realm. CHIMERA would 

have been remained a distance dream without our patrons, Mr. Vivek Chandramohan, 

Miss. Navya P N and Dr. Mousumi Das, whose sincere guidance and inspiration helped 

shape it. The faith shown by our HOD Dr. B.S Gowrishankar towards the team to bring 

out the new revised volume of the newsletter has helped immensely for the substantial 

change. We are greatly in debt to Dr. Vinod B H, Director of Liveon Biolabs, Tumakuru, for 

acquainting us with the various fields where a budding biotechnologist can relate 

themselves to. This magazine is the final outcome of the untiring efforts put in and 

perseverance shown by all the contributors from various quarters. And with this we 

would like to present you the all new CHIMERA. 
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An interview with  
Dr. Vinod B H 

   
What is Liveon Biolabs? 

Liveon Biolabs conduct animal studies to test 

the drugs and drug samples coming into the 

market. Toxicology efficacy is a regulatory 

part in drug discovery and we provide such 

services.  

What were your intensions of starting this 

lab and why Tumakuru? 

There were very few companies that provided 

service in this discipline, 5 years ago; it was a 

young field when we started this venture. We 

started off in Tumakuru to provide service in 

the native. Also, since it is very close to the 

metropolitan city, its rich resources meet our 

needs.  

What preclinical trials do you undertake? 

And what is the basic methodology? 

Right now we try on rodents. We do 

toxicology, anti-cancer, anti-arthritis and anti- 

infectious studies. We look at the customer’s 

needs, design protocols, compare the designed 

protocols with the standards and then carry out 

trials. These basic methodologies we follow.  

What are the ethical issues tagged to animal 

studies?  

Initially, in-vitro and in-silico studies are done. 

Only when animal studies are absolutely 

necessary pre-requisites are sent to Institute 

Animal Ethics Committee (IAEC). On 

approval trials are conducted. Once permission 

is granted for a particular drug, it is valid for a 

year. 

What is the application of animal studies in 

the field of biotechnology? 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Although in-vitro and in-silico studies exist, 

proper understanding of the biochemistry and 

mechanism of drug delivery in living cells can 

be brought about by animal studies. Earlier 

trials were carried out on weaker sections of 

the society, this brought up ethical issues. 

Hence animal studies have played a significant 

role in drug discovery.  

Being an entrepreneur what suggestion 

would you like to give students and young 

minds? 
First of all one must be undaunted. Second, 

they must have the idea or concept. Third and 

the most important, they must have enough 

investment.  

What professionals make up your 

company? 

In our lab we have graduates and post 

graduates from life sciences. We also have 

Ph.D. holders. We recruit a few B.E 

Biotechnologists too. Veterinarians are a must. 

We give opportunities for both beginners and 

experienced people. 

What sets the US apart from India in terms 

of research and development?  

It is just how their system works. Technicality 

wise we are equally strong.  

What measures as a company have you 

taken to motivate students in this area of 

study? 

We conduct workshops and training programs 

on how to handle animals and animal studies’ 

importance. We have also made arrangements 

for Ph.D. students to use our facilities for their 

work.  

 

Dr. Vinod B H is the director of Liveon Biolabs. He has 
completed his Bachelor of Fishery Sciences and M.FSc. 
from College of fisheries, Mangalore. He completed his 
Ph.D. in Genetics and breeding from Karnataka 
Veterinary, Animal and Fisheries Sciences University, 
Bidar, however a part of his Ph.D. was done in Central 
Inland Fisheries Research Institute, Kolkata. He also did 
his professional course in Animal Management from 
Indian Institute of Sciences, Bangalore. 
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Do plants talk? 
We all have heard about talking trees in stories, 

but in reality do plants communicate?? 

 

The answer is yes. Recent researches and 

studies have shown that plants talk. One of the 

researchers in 1983 showed that Villo trees and 

Mapwl trees communicate with each other 

when insects attack them. The tree which has 

been attacked by the insect starts producing 

chemicals, due to which the nearby trees also 

start producing the chemicals. 

 

It is really amazing that plants can also 

communicate each other. Dr. Richard Karban, 

professor, University of California studied on 

Sagebrush Bushes. He came to know that these 

fold their leaves upon insect attacks and 

produce chemicals, due to which other plants 

in the nearby area also start producing the 

chemicals. Dr. Karban confirmed that plants 

talk to each other. He also says that they 

communicate through chemical signals. There 

are evidences that insects and plants hear each 

other’s sound. Many of the plants 

communicate with neighbours through their 

roots. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to listen to plants? 
 

The technology to hear explosion of plant’s 

bubbles is actually quite simple. Acoustic 

sensors designed to detect cracks and bridges 

in buildings catch the ultrasonic pops. A 

piezoelectric pickup same as that of an electric 

guitar pickup goes through an amplifier to an 

oscilloscope that measures the waveform of 

each pop. This is how one can hear the pop. 

 

There are on-going researches on this topic and 

many facts are yet to be discovered! 

 

 

    Kuncha., 2nd sem  

 

 

 

 

 

 

 

 

 

 

 

 

 

Non-Removable Medical 
Bandages That Dissolve 
Into Glucose 
 
Scientists at Pennsylvania State 

University developed a new way to 
turn starch into fine strands that 

can be combined to create 
bandages, tissues, napkins and 

other medical products. They’ve 
used electro-spinning devices to 

create innovative starch fibres 
from starch solution that have 

potential industrial applications.  
 

Tests are conducted to check the 

ability of induced pluripotent stem 
cell derived neural stem cells 

(iNSCs) to replace lost and 
damaged brain tissue. The 

replacement of this tissue may 

lead to restoration of cognitive, 
motor and sensory function in 

stroke patients. 

http://health.infoniac.com/health-innovations/


 

 

Department of Biotechnology, Siddaganga Institute of Technology 

 

Solar cells  
 

A dye-sensitized solar cell (DSSC, DSC) is a 

low-cost solar cell belonging to the group of 

thin film solar cells. It is based on a 

semiconductor formed between a photo-

sensitized anode and an electrolyte, a photo 

electrochemical system. 

 

When placed in the sun, photons of the 

sunlight can excite electrons on the p-type side 

of the semiconductor, a process known as 

photo excitation. A solar cell is made from two 

doped crystals, one doped with n-type 

impurities (n-type semiconductor), which add 

additional free conduction band electrons, and 

the other doped with p-type impurities (p-type 

semiconductor), which add additional electron 

holes.  Currently around 12 to 15% for 

common modules and up to 25% for the best 

laboratory cells (About 30% is the theoretical 

maximum efficiency for single band gap solar 

cells). 

 

It is constructed by depositing the back of 

transparent plate (typically glass) with 

fluoride-doped tin dioxide (SnO2F). On the 

back of this conductive plate is a thin layer of 

titanium dioxide (TiO2). The plate is then 

immersed in a mixture of a photosensitive 

ruthenium-polypyridine dye (also called 

molecular sensitizers. After soaking the film in 

the dye solution, a thin layer of the dye is left 

covalently bonded to the surface of the TiO2. 

A separate plate is then made with a thin layer 

of the iodide electrolyte spread over a 

conductive sheet, typically platinum metal. 

The two plates are then joined and sealed 

together to prevent the electrolyte from 

leaking.  

 

Sunlight enters the cell through the transparent 

SnO2F top contact, striking the dye on the 

surface of TiO2. Photons striking the dye with 

enough energy to be absorbed create an excited 

state of the dye, from which an electron can be 

"injected" directly into the conduction band of 

the TiO2. From there it moves by diffusion (as 

a result of an electron concentration gradient) 

to the clear anode on top. 

 

 
 

The dye strips one from iodide in electrolyte 

below the TiO2, oxidizing it into triiodide. For 

the injected electron to recombine with the 

oxidized dye molecule, preventing this 

recombination reaction that would effectively 

short-circuit the solar cell. 

 

The triiodide then recovers its missing electron 

by mechanically diffusing to the bottom of the 

cell, where the counter electrode re-introduces 

the electrons after flowing through the external 

circuit. 

 

DSSCs are known to degrade when exposed to 

ultraviolet radiation. The barrier layer may 

include UV stabilizers and/or UV absorbing 

luminescent chromospheres (which emit at 

longer wavelengths) and antioxidants to 

protect and improve the efficiency of the cell. 

 

Advantage lies in the fact that, overall quantum 

efficiency for green light is about 90%, with a 

loss of 10%. Also DSSCs work under cloudy 

skies and non-direct sunlight, whereas 

traditional designs would suffer a cut-out at 

some lower limit of illumination. DSSCs are 

normally built with only a thin layer of 

conductive plastic on the front layer, allowing 

them to radiate away heat much easier, and 

therefore operate at lower internal 

temperatures. However, the major 

disadvantage of the DSSC design is the use of 

the liquid electrolyte, at low temperatures the 

electrolyte can freeze, ending power 

production and potentially leading to physical 

damage. Higher temperatures cause the liquid 

to expand, making sealing the panels a serious 

problem. 

Payaswini 4th sem 
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Use of dead biomass for 

adsorption (biosorption) 

of hazardous heavy 

metals in waste water 

 
Adsorption is a process in which a substance, 

an ion, an atom or a molecule adheres on the 

surface of another substance. Biosorption is a 

process in which adsorption is carried out by 

the dead biomass, which may be algae, fungi 

or bacteria. Biosorption is a passive process as 

it is carried out by the dead biomass. 

 

The presence of heavy metals in aquatic 

environments is known to cause severe 

damage to aquatic life, beside the fact that 

these metals kill microorganisms during 

biological treatment of wastewater with a 

consequent delay of the process of water 

purification. This oligo-dynamic property of 

metals can endanger many organisms. Most of 

the heavy metal salts are soluble in water and 

form aqueous solutions and consequently 

cannot be separated by ordinary physical 

means of separation. 

 

Physicochemical methods, such as chemical 

precipitation, chemical oxidation or reduction, 

electrochemical treatment, evaporative 

recovery, filtration, ion exchange, and 

membrane technologies have been widely used 

to remove heavy metal ions from industrial 

wastewater. These processes may be 

ineffective or expensive, especially when the 

heavy metal ions are in solutions containing in 

the order of 1 mg to 100 mg dissolved heavy 

metal ions. Biological methods such as 

biosorption/ bioaccumulation for the removal 

of heavy metal ions may provide an attractive 

alternative to physical chemical methods. 

 

Microorganisms take up metals either actively 

(bioaccumulation) or passively (biosorption). 

Feasibility studies for large-scale applications  

demonstrated that, biosorptive process are 

more applicable than the bio-accumulative 

processes, because living systems (active 

uptake) often require the addition of nutrients 

and hence increase biological oxygen demand 

(BOD) or chemical oxygen demand (COD) in 

the effluent. In addition, maintenance of 

healthy microbial population is difficult due to 

metal toxicity and other unsuitable 

environmental factors. In addition, potential 

for desorptive metal recovery is restricted 

since metal may be intracellulary bound, 

metabolic products may form complexes with 

metals to retain them in solution and 

mathematical modelling of a non-defined 

system is difficult. 

 

The use of adsorbents of biological origin has 

emerged in the last decade as one of the most 

promising alternatives to conventional heavy 

metal management strategies. Because of the 

absence of rational method for a priori 

prediction of the biosorption potential of a 

microorganism, the only method for 

identifying and developing newer and efficient 

biosorbents is the sustained screening of 

microbes. 

 

 
 

Biosorption of heavy metals by microbial cells 

has been recognized as a potential alternative 

to existing technologies for recovery of heavy 

metals from industrial waste streams. Most 

studies of biosorption for metal removal have 

involved the use of either laboratory-grown 

microorganism or biomass generated by the 

pharmacology and food processing industries 

or wastewater treatment units. Many aquatic 

microorganisms, such as bacteria, yeast and 

algae can take up dissolved metals from their 

surroundings onto their bodies and can be used 

for removing heavy metal ions successfully. 

Equilibrium studies that give the capacity of 

the adsorbent and the equilibrium relationships 

between adsorbent and adsorbate are described 

by adsorption isotherms which are usually the 

ratio between the quantity adsorbed and the 
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remaining in solution at fixed temperature at 

equilibrium. Freundlich and Langmuir 

isotherms are the earliest and simplest known 

relationships describing the adsorption 

equation. Accordingly, this study aimed to 

investigate the continuous bisorptive potential 

of Pseudomonas species isolated from 

contaminated waste treatment plant.  

   Purushottams H S, 4th sem  

 

Tooth tattoo detects 

infection 
 

The tooth tattoo made of graphn senses the 

presence of bacteria in your mouth to tell 

what's taking toll on your health. The sensitive 

tattoo sensors detect bacteria in small 

concentrations which help in quicker 

diagnosis.  

 

The material of the tattoo - graphene is one-

atom thick layer of carbon with thoroughly 

constructed peptides on its surface that picks 

up the bacteria. The graphene is printed onto 

water-soluble silk and implanted onto the 

surface of the tooth. Once in place the silk 

dissolves, leaving the sensor. The sensor also 

features radio frequency identification tag for 

extra monitoring. When bacteria attaches to 

the peptides, it results in small electric current 

in the graphene, which can be picked up by the 

antenna to diagnose the infection.  

 

 
 

Ranjit Dravid B M 

8th sem 

Bioluminescent plants 
                 

Most bioluminescent organism, including fire 

flies get their glow from a chemical reaction 

between the enzyme "Luciferase" and a 

molecule called 'Luciferin'. Scientists have 

tried to recreate the effect in plants before: In 

the 1980s’, researchers added a fire fly's 

luciferase gene into tobacco plant cells. But the 

plants grown from those cells didn't produce 

luciferin and needed an external spritz of it in 

liquid form just to give off a weak, temporary 

glow. In 2010, borrowing genes from marine 

bacteria, Krichevsky engineered tobacco plant 

DNA to include both luciferase and luciferin-

producing proteins for a prototype that 

eventually became his glowing starlight avatar 

plant. He has amped up the seedless plants 

brightness in subsequent iterations. 

Throughout its three months lifespan, the plant 

emitted green glow that's about as luminous as 

a glow-in- the-dark stick-on star. It is even sold 

at an average price of $300 per plant. “These 

plants could possibly light up public streets 

while being energy-natural”. 

 

 
 

Sukrutha G.K 

6th sem 

 

Repair nanobots on damage 

patrol 

You cut yourself in the finger – and a few days 

later your skin has completely healed all by 

itself. Biological organisms have an amazing 

ability to automatically initiate self-healing 

and self-repair when they sustain damage. 

Materials engineers are dreaming about 
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making materials that could do the same thing. 

Inspired by the intrinsic self-repairing ability 

of biological systems, researchers have 

developed a class of artificial 'smart' materials 

– called 'self-healing materials' – which can 

repair internal or external damages; more 

recently they even developed an approach to 

self-healing.  

Many of these approaches depend on (a limited 

amount of) the healing agents being 

incorporated into the material or on external 

stimuli to initiate the repair process. 

Complicating the matter are damages that 

originate at the micro- or even nanoscale, such 

as cracks and tears in thin-films, membranes 

and electronic circuits. An ideal material and 

device self-healing system would be 

autonomous: damages would be detected, 

localized and repair initiated independent from 

outside interference and without the need for 

external control. For a system to perform 

autonomous repair, it must be capable of 

delivering the healing agents precisely to 

specific defect sites. Such healing agents must 

carry out the following three key functions: 

convert environmental energy into mechanical 

work for directed motion, autonomously sense 

and detect the damage, and possess engineered 

repairing capabilities. In new work, Wang's 

team, in cooperation with Prof. Anna 

Balazs' group at the University of Pittsburgh, 

have now engineered synthetic nanomotors 

that self-propel and autonomously detect 

surface cracks in electronic devices and rapidly 

restore the conductive pathway.  

The team's nanomotors were inspired by the 

chemotaxis of neutrophils toward 

inflammation sites and the aggregation of 

platelets at the collagen fibers of a wound to 

stop bleeding. The catalytic nanomotors are 

composed of conductive gold/platinum 

spherical Janus particles that self-propel 

efficiently in the presence of hydrogen 

peroxide fuel. They convert this fuel into 

directed motion to autonomously seek the 

surface cracks on the substrate. "The presence 

of surface cracks introduce obstructions and 

gaps, which present both energetic barriers and 

potential wells to the random walk trajectories 

of the nanomotors," Wang explains the 

nanomotors' sensing mechanism. "The surface 

cracks act as potential wells, which confine 

and localize the nanomotors. He notes that 

these nanomotors can also spontaneously self-

assemble into clusters that can travel as groups 

toward the damage location. By accumulating 

inside the cracks, the conductive nanomotors 

provide a 'patch' that restores the electrical 

current in the broken circuit. 

The clustering of nanomotors is primarily due 

to the hydrophobic coating on their 

hemispheric gold surfaces (a self-assembled 

monolayer of octadecanethiol)."Although the 

repair functionality demonstrated in this work 

involves the selective localization of 

conductive nanoparticles at cracked 

electrodes, the self-propelled nanomotor 

concept can be extended to repair the 

biological, mechanical, optical, or electronic 

properties of a wide range of damaged 

materials," says Wang."The use of self-

propelled nanomotors to probe nano- and 

microscale environmental changes and to 

promote autonomous and precise localization 

at desired sites opens the door for artificial 

responsive nanosystems with advanced 

biomimetic functionalities for a wide variety of 

applications ranging from targeted drug 

delivery to self-healing nanodevices," he 

concludes. 

Nikhath Firdose 

8th sem 

 

Bacteria can communicate  
 

Researchers say that Bacteria use electrical 

signals to communicate like nerve cells in 

humans in order to coordinate their actions. 

 

Researchers in the US found that – like human 

nerve cells – bacteria could use electrical 

signals to “talk” to each other. Not only do 

individual cells talk by transmitting electrical 

signals to each other, but entirely separate 

colonies of the microbial critters can likely 

“talk” to each other in this way they can 

synchronize the actions of entire colony which 

is residence for billions of microbial to work as 

a single brain and to manage resources.  
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Scientist at first noticed that in “biofilms”- 

large swaths of bacteria- slimy colony of 

bacteria, used nutrients provided to grow by 

multiplying in in-vitro condition. When these 

colonies reached a certain size, however they 

stopped growing for a short fraction of time. 

These biofilms rather than constantly growing 

as in previous case, they grew again to a certain 

size in a series of periodic cycles. This was the 

start to the remarkable discovery to come 

accidentally, as they often do.  

By conjecturing that there might be some way 

of communication involved, scientists coated 

colonies with voltage- sensitive fluorescent 

dye that changes its appearance when an 

electrical current passed through it. This lead 

to the discovery that the bacteria were 

directing signals to each other by releasing 

electrically charged potassium particles waves 

which is basically known as ions.  

 

This strategy was effective and allowed 

bacteria in the centre of colony to tell the 

bacteria on outer edge that they were “hungry”. 

As a response the bacteria at the colony’s outer 

rims stopped using nutrients to divide forming 

new cells and increase colony size. They 

allowed nutrients to flow to the core, satiating 

the hungry organisms in the centre. 

 

 

Scientist removed the channel from bacteria 

that allowed the electrical signals to flow in 

and out of the species. The electrically based 

communication stopped, this confirmed the 

mechanism behind bacterial communication. 

 

As reported by The Independent, the research 

team’s lead scientist Dr Gurol Suel said: “Just 

like the neurons in our brain, we found that 

bacteria use ion channels to communicate with 

each other through electrical signals. The 

community of bacteria within biofilms appears 

to function much like a ‘microbial brain’.” 

This electrical signal so far only seems to 

control the colony’s overall metabolism. 

 

The research article, “Ion channels enable 

electrical communications in bacterial 

communities”, published in the journal Nature, 

speculated that because electrically charged 

potassium particles spread easily in watery 

environments, communication between 

different colonies might also be possible.“It is 

conceivable,” the researchers wrote, “that even 

physically disconnected biofilms could be 

capable of synchronizing their metabolic 

oscillations.” 

Bacterial antibiotic resistance is increasing by 

time period, scientists from various institutions 

hope that they can “hack” this electrical 

signaled communication and block it. It is 

hoped treatment designed to interrupt these 

signals could reverse this antibiotic resistance 

of bacteria. 

Rashmitha  

8th sem 

 

http://www.independent.co.uk/news/science/bacteria-talk-to-each-other-to-coordinate-their-actions-research-says-a6703411.html
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Students Achievements 

 Anubhav Kaphle received SIT - Gold medal and Dr. B. S Gowrishankar Gold Medal in 

academic year 2011-2015. 

Students Publications 

 Vivek Chandramohan, Navya Nagaraju, Shrikant Rathod, Anubhav Kaphle, and Uday 

Muddapur. "Identification of Deleterious SNPs and Their Effects on Structural Level in 

CHRNA3 Gene." Biochemical genetics (2015): 1-10. 

 Vivek Chandramohan., Kaphle, A., Chekuri, M., Gangarudraiah, S., & Bychapur 

Siddaiah, G. (2015). Evaluating Andrographolide as a Potent Inhibitor of NS3-4A 

Protease and Its Drug-Resistant Mutants Using In Silico Approaches. Advances in 

virology, 2015.  

 Manigandan, Krishnan, Dharmar Manimaran, Richard L. Jayaraj, Namasivayam 

Elangovan, Velumani Dhivya, and Anubhav Kaphle. "Taxifolin curbs NF-κB-mediated 

Wnt/β-catenin signaling via up-regulating Nrf2 pathway in experimental colon 

carcinogenesis." Biochimie 119 (2015): 103-112.  

Faculty Achievements 

 “Potential Inhibitor of Dengue Virus NS2B-NS3 Protease” – Patent filed 

(5447/CHE/2014) – Vivek Chandramohan 

 “Potential Inhibitor of H5N1 virus (Bird Flu)” – Patent filed - Vivek Chandramohan 

 Secured 3rd place for the award of Best Poster abstract titled “Identification and 

evaluation of potential lead compound for Parkinson’s disease by insilico and proteomics 

approach” at The 13th Annual MCBIOS (MidSouth Computational Biology and 

Bioinformatics Society) Conference – March 3-5, 2016 organized by Memphis 

University, Memphis, Tennessee, United States of America. - Vivek Chandramohan 

 Received First Prize for best presenter in regional conference ASTEG and BIoLim 

BioSolutions (P) Ltd conducted One day Regional conference on the theme 

“Implementing Research for Future India” being held at Chennai on 21stFeb, 2015. – Dr. 

Mousumi Das 

 HARGOBIND KHORANA BEST YOUNG SCIENTIST AWARD 2015 for Microbiology, 

received from BOSE SCIENCE SOCIETY, Tamilnadu (15.10.2015) - Dr. Mousumi Das 

Faculty Publications 

 Navya, P. N., and Hemant Kumar Daima. "Rational engineering of physicochemical 

properties of nanomaterials for biomedical applications with nanotoxicological 

Department Achievements and Publications  
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perspectives." Nano Convergence 3.1 (2016): 1-14. 

 Dubey, Kriti, Bibin G. Anand, Rahul Badhwar, Ganesh Bagler, P. N. Navya, Hemant Kumar 

Daima, and Karunakar Kar. "Tyrosine-and tryptophan-coated gold nanoparticles inhibit 

amyloid aggregation of insulin." Amino acids 47, no. 12 (2015): 2551-2560. 

 Madegowda, Bhagya H., Parthepan Rameshwaran, Navya P. Nagaraju, and Pushpa S. 

Murthy. "In-vitro Mycological activity of essential oil from Zingiber zerumbet rhizomes." 

Journal of Essential Oil Research 28, no. 1 (2016): 81-88. 

 Naika, H. R., Lingaraju, K., Vivek Chandramohan, & Krishna, V. (2015). Evaluation of 

Phytoconstituents and Molecular Docking Against NS3 Protease of Hepatitis C Virus. 

Journal of Pharmaceutical Sciences and Pharmacology, 2(2), 96-103.  

 Vivek Candramohan, Dr.H. Gurumurthy, Srivindya. G, Ganesh G. Tilve. (2015) 

Comparative Genomic, Proteomic and Phylogenetic Analysis of Different Tuberculosis 

Strains. International Journal of Pharmaceutical Science and Health Care, 3(5), 65-73. 

 Venkat M Shinde, Mousumi Das and Jai Shanker Pillai H P, (2015). Enhanced Production 

of Secondary Metabolites and Synthesis of New Phenolic Compounds due to VAM 

Fungus Inoculation in Ocimum sanctum. International Journal of Advanced Research in 

Biological Sciences. 2(10):170–175. 

 Venkat M Shinde, Mousumi Das and Jai Shanker Pillai H P.2015. Diversity and 

Distribution of VAM Fungi in soils of Kalaburagi District, Karnataka. International 

Journal of Advanced Research in Biological Sciences. 2(8): 24–28. 

 Mamatha Chekuri, Sindhu Gangarudraiah, Latha Bharadwaj Roopavatharam, Anubhav 

Kaphle and Anupama Chalimeswamy, Green synthesis of stable silver nanoparticles 

using flower extract of rosa damascena: characterization, antimicrobial and antioxidant 

activity study. Eur. Chem. Bull., 2015, 4(10), 454-459 


