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Isolation and characterization of endophytic bacterium 

Bacillus cereus in detoxification of Mycotoxin-Aflatoxin B1 

Dr. Manjunatha A S 

manjunathronur@gmail.com 

Department of Microbiology. 

Ramaiah College of Arts, Science and Commerce, Bengaluru-560054 

ABSTRACT: Aflatoxinsbring great significant cause to food, feed industry and 

detrimental effects on humans including carcinogenic, mutagenic and teratogenic. The 

research mainly focuses on efficiency of Bacillus sp. Strain AIGN8 to degrade aflatoxin Bi 

concentration of (2ug/mL) as a sole carbon source isolated endophytic bacteria from Neem 

(Azardirachtaindica) belonging to family Meliaceae. The residual AFB, determined by 

chromatographic methods. Bacillus sp. Strain AIGN8 had strong ability to degrade the highly 

toxic AFB1, of 68.9% by culture supernatant compared cell extracts and viable cells at 48hrs 

of incubation. Moreover, the results implied that the activity of aflatoxin Bi detoxification 

was significantly noticed in the cell supernatant rather than cell extract and viable cell 

culture. The cell supernatant was characterized by considerable activity at wide range of 

temperature and pH.AflatoxinB, degraded products were identified by GCMS, the compound 

BETA-MONOSTEARINE with retention time 38.844 of molecular weight 358.56 Da is the 

major degradati ve compound with good biological properties. The morphological, 

biochemical and 16S rRNA sequencing of the isolate AIGN8revealed that belongs to Bacillus 

cereus and nucleotide sequence was provided with a GenBank accession number MG957213. 

Biosafety results indicated that AFB1 detoxification is an enzymatic and could have 

promising potential in industrial applications. First time we reported endophytic bacterium 

Bacillus cereusin the degradation of AFB by this research work. 

KEY WORDS: Detoxification; Aflatoxin B; HPLC: GCMS; Bacillus cereus 
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Ameliorated Antibacterial and Antioxidant Properties by 
Trichoderma harzianum Mediated Green Synthesis of 

Silver Nanoparticles 

Narasimhamurthy Konappa', Arakere c. Udayashankar, Nirmaladevi Dhamodaran ', Soumya Krishnamurthy ", 
Shubha Jagannath , Fazilath Uzma', Chamanahalli Kyathegowda Pradeep, Savitha De Britto , 
Srinivas Chowdappa* and Sudisha Jogaiah * *0 

Department of Mambiology and Biotechnology. Inana Bharathi Campua, Bangalore Linvversi 
Bengaluru S0 06. Kamataka. India. n murthy 10@gmail com (N K). shubha jagannath@gmail com 

atinutma@gmaul com (F U) 

Department of Studies in Biotechnology. University of Mysore. Manasagangotri 

Mysore 570 006 Karnataka. India. ac uday@gmail com (A C U) pradeep77 gowedad@mail com t 

Department of Macrobiology. Ramaiah College of Arts, Science and Commerre 

Bangalore 560 054. Karnataka. India, nirmaladevi101 2@gmail com 
Department Microbiology. Field Marshal K M Cariappa College. A Comstituent College of Marmgtiom 

University. Madikeri 571 201, Karnataka, India, soumyanukrish@gmail.com 

Laboratory of Plant Healthcare and Dhagnostics, PG Department of Biotechnology and Mcrobielog 

Kamatak University, Dharwad 580 03, Karmataka, india, savitha debritto51@ymail.com 
Division of Biological Sciences, School of Science and Technology. The University of Gorok, 

Goroka 441, Papua New Guinea 

Corresporndenoe srinivasbub@gmail com (SC) sudish@kud ac in (SJ ). Tel. 91 836-27753 51 

Fax-91-536-2747884 (SJ) 

check 
updates 

or 

Citation: Konappa. N. 

Udayasharnkar, A.C. Dhamundaran, N . 

Krishnamurthy, S. Jagannath, S 

Urma. E. Pratep. C.K. De Betto. S. Abstract: Biosynthesis of silver nanoparticles using beneficial Trichoderma harzuamum is a sumple 

eco-friendly and cost-effective route Secondary metabolites secreted by T. harzuanum act as capping 

and reducing agents that can offer constancy and can contribute to biological activity The presems 

study aimed to synthesize silver nanoparticles using T. harzianum cell filtrate and investigate dhteren 

bioactive metabolites based on LC-MS/MS analysis. The synthesized slver nanoparticles (AgNPs 
from T harzianum were characterized by ultraviolet-visible spectrophotometry, Fourier transform 

infrared spectrometry (FT-IR), energy-dispersive spectroscopy (EDS), dynamic light scattering (DELS 
X-ray powder diffraction (XRD) and scanning electron microscopy (SE). The surtace plasmon 

resonance of synthesized particles formed a peak centered near 438 nm. The DLS study determaned 
the average size of AgNPs to be 21.49 nm. The average size of AgNPs was measured to be 72 nm 

by SEM The cubic crystal structure from XRD analysis confirmed the synthesized particles as sahver 

nanoparticles The AgNPs exhibited remarkable antioxidant properties. as determined by DPFH 
and ferric reducing antioxidant power (FRAP) assay The AgNPs also exhibited broad spectrum 

antibacterial activity against two Gram-positive bacteria (S. aureus and 8 subtilis) and rwo Gram 

negative bacteria (E. coli and R solanacedrum). The minimum inhibitory concentration (MIC) of 

AgNPs towards bacterial growth was evaluated The antibacterial activity of AgNPs was further 

confirmed by fluorescence microscopy and SEM analysis. 
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Biological Control of Fusarium Wilt of Cajanus cajan 

Pushpa H', Swetha P, Vishal M and Vidyashree M* 
Department of Microbiolagy Ramaiah Collegr ef Ars Seiene and Commeree, Bengalary 
Forest Proteetion Division, bastinute of wood seience and techmolog Bengalur 
Departmentof Studies and Research in Microbiolngy. Sakyadri Seiemee Coliege. 
Kuvempu University, Shivamogy. tedis 

Tungal PU Science College. Bapur, India 

ABSIRAC 
Cajumus eujun (LJ Millsp com mo ly callied Pigron Pra a leguminous plant grown extensively for Fand, Feert, foruder 

Tuel also ron as an inierU op and in crop rotation to mprove the fertility of the soil in sus.ainabie orzane 

Tarming This plant kets imferted by the pathogen Fusarnum udum causing wilt disease which is one of the major 

onstrainty in the proxduction and productivity of pigcon pca. This pathogen is reported throughour the worl 

nfectingC ujm The extenuvr use of chemical fungicides results in environmental pollufion, the resustanee of 

pathogens tow ards fungixides hatardous fo humans and animals This neressitated the need to adopt eco- friendly 

and sustainable mamagement of drseases, like using antagonistic fungi against the pathogen. In our present stady 

15 different fungal solates werr isolated from different rhizosphere soil and used for Our present study invoived 

the in vitro dual culturr assay as wrll as in vivo grecnhouse bioassay was performed to analy te the antfangal 
efficay of antagonist fungi against F udum. The im stro and im o investigations showed that Cephalosporam 
acremonum, Lasnod1plodus pieudoth cobromar. Penicilum frrquentans and Epicoccum sorghinum equally inhibitet 

E udum whern comparrd to vanous Inchodcrma spp. Also. under greenhouse conditions, the root length, shoor 
length, and the number of leaves of plants was found to be increased signiticantly (p < 005) in treatments with 

the talc-based biopesticide formulations of the antagonistic fungi Hence these fungal isolates can also be set as 

a potential buoxoatrol agent for sustainable wilt discases management caused by Fuvarum udum and the extensivee 

usage of chemucal fungides can be avoidcd to control the wilt disease of Cajanus cajan 

KEY WORDS BIOCONTROL. EPICoccUM SORGHINUM FUSARIUM SP. LASIODIPLODIA PSEUDOTHEOBROMAE, WIr 

DISEASE 

20-21 protein provid1ng an energy rich cereal det 
According to FAO statistics, this erop is cultivated in a 

INTRODUCTION 

Cajanus cajan is an important comtituent in thr catrgory area covering 4.6 million hectares globally and lndia 

accounted for about 7 196 of the global produetion i 
the yrar 2007 It is also an important crop of Karnataka 

contrbutung about 18% and 126 to total area and 

production respectively (Got Agricultural statistics 
2011) Thi protein rh legume s prone tu a imulttude of 
diseases of which fungal diseases lead to a prostuc tivity 

loss of approximately 22 25 6 cach year amounting to a 

los of up to Rs. 0,000 crores annually AHong the fungal 

drseases, Fuvurium wilt disease caused by a sou borme 

of pulses among all Indian1 dur to the availability of 
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Molecular characterization of non-biogenic amines producing Lactobacillus plantarumn GP11 isolated from traditional pickles using HRESI-MS analysis 
V. Priyanka A. Ramesha' Devaraja Gayathri' M. Vasudha 

Revised: 1 August 2020/Accepted:. 13 August 2020 
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Abstract Fungal spoilage and toxic biogenic amine pro 
duction is a major risk in fermented products. Therefore, 
the selection of nontoxic biogenic anmines producing pro0 
biotic bacteria plays a vital role in the fermentation pro- 

when compared to traditional one. Therefore L. plantarum 
GPI1 could be developed as an ideal starter culture for the 
fermented production of a pickle. 
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Abstract: The Plant Growth Promoting Fungi (PGPF) is used as a source of biofertilizers due to 

their production of secondary metabolites and beneficial effects on plants. The present work is 

focused on the co-cultivation of Trichoderma spp. (T. harzianum (PGT4), T. reesei (PGT5) and T. reesei 

(PGT13)) and the production of secondary metabolites from mono and co-culture and mycosynthesis 

of zinc oxide nanoparticles (ZnO NPs), which were characterized by a UV visible spectrophotometer, 

Powder X-ray Diffraction (PXRD), Fourier Transform Infrared Spectroscopy (FTIR) and Scanning 

Electron Microscopy (SEM) with Energy Dispersive Spectroscopy (EDAX) and Transmission Electron 

Microscope (TEM) and Selected Area (Electron) Diffraction (SAED) patterns. The fungal secondary 

metabolite crude was extracted from the mono and co-culture of Trichoderma spp. And were analyzed 

by GC-MS, which was further subjected for antibacterial activity against Xanthomonas oryzae pv. 

Oryzae, the causative organism for Bacterial Leaf Blight (BLB) in rice. Our results showed that 

the maximum zone of inhibition was recorded from the co-culture of Triclhoderma spp. rather than 

mono cultures, which indicates that co-cultivation of beneficial fungi can stimulate the synthesis of 

novel secondary metabolites better than in monocultures. ZnO NPs were synthesized from fungal 

secondary metabolites of mono cultures of Trichoderma harzianum (PGT4), Trichoderma reesei 

(PGT5), Trichoderma reesei (PGT13) and co-culture (PGT4 + PGT5+ PGT13). These ZnO NPs were 

checked for antibacterial activity against Xoo, which was found to be of a dose-dependent manner. 

In summary, the biosynthesized ZnO NPs and secondary metabolites from co-culture of Trichodermna 

: spp. are ecofriendly and can be used as an alternative for chemical fertilizers in agriculture. 

Keywords: fungal nanotechnology; Trichoderma spp.; ZnO nanoparticles; antibacterial activity 

Xanthomonas oryzae pv. oryzae; co-cultivation; secondary metabolites 
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Research Article 

SN Biosorption of heavy metal arsenic from Industrial Sewage 
of Davangere District, Karnataka, India, using indigenous fungal 
isolates 
D. Abhijna Tanvi K. M. Pratam2.R. T. Lohit?.B.K. Vijayalakshmi?.T.N. Devaraja* . M. Vasudha' A. Ramesh 

Prashantkumar S. Chakra Devaraja Gayathri'3 

Received: 13 May 2020/Acepted: 3 October 2020 
O Springer Nature Switzerland AG 2020 

Abstract 
Contamination of soil and water bodies with heavy metals like arsenic (As) is of major concern, since arsenic is non-bio- 

degradable, toxic and causes ill effects to gastrointestinal system, skin, liver, kidney or neurological functions. In addition, 

animals affected by arsenic pollution through fodder intern enter to food chain. Hence, there is an urgent need to address 

heavy metal arsenic pollution especially through bioremediation. In this context, biosorption with indigenous microbiota 

has gained more interest in recent years as it is cost-effective, eco-friendly approach and with no adverse effects. In the 

present study, arsenic (As I)-resistant strains of fungi were isolated from soil samples collected from various locations 

of industrial sewage disposal sites of Davangere District, India, and screened. Among five fungal isolates, Aspergillus 

spp APR-1 and APR-2 showed greater resistance to arsenic in the laboratory conditions. In order to increase the surface 

area for biosorption, APR-1 and APR-2 isolates were immobilized on Luffa aegyptiaca (sponge gourd) (an agro-waste as 

biosorbent). With 250 mM arsenic solution, Aspergillus spp APR-1 and APR-2 showed biosorption of 53.94 and 52.54%, 

respectively, on inductively coupled plasma-optical emission spectrometry analysis and the adsorption of the fungal 

isolates on sponge gourd was confrmed using scanning electron microscopy. APR-1 isolate was further characterized 

by 18 s rDNA typing and identified as Aspergillus niger. Industrial scale application perhaps is taken up using selected 

fungal strains and mitigates the arsenic pollution in urban sewage. 

Keywords Biosorption-Luffa aegyptiaca Aspergillus niger Arsenic 

electroplating, galvanizing, pigment and dyès, metalHur-

gical and paint industrial discharges, heavy metal-con 
taining fertilizers, and pesticides in agricultural fields, 
sewage sludge and urban soil sludge. These are typical 

contaminants as well as useful indicators of environment 

1 Introduction 

A major deal of concern has been articulated over prob- 

lems of soil and water contamination with heavy metals, 
due to overexploitation of natural resources: rapid indus 
trialization and urbanization [1]. These heavy metals may 

originate from different sources in urbanized areas, such 

as vehicle emissions, textile, leather, tannery, mining, 

pollutions. 
Arsenic (As) is a frequeñt and naturally dccurring ele 

ment that is found in the earth's.crust, organic world, 

Electronic supplementary material The online version of this article (https://doi.org/10.1007/s42452-020-03622-0) contains 

supplementary material, which is availa ble to authorized users. 

Devaraja Gayathri, gayathridevaraja@gmail.com| 'Department of Studies in Microbiólogy; Davangere Uhiversity, Shivagangothri, 
Davangere 577007, India. "Rashtrotthan Vidya Kendra, Nittuvalli, Davangere 577004, India. "ICAR-Taralabalu Krishi Vigyan Kendra, 

Kadalivana, Davangere S77004, India. 
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Ho gy Modelling and in silico Characterization of Laccase 

from Lentinula edodes 

Vemula Viayashree DJ, Navya K S, Akanchha, Syeda Tanzeela Zaman 

ology, Ramaiah College of Arts, SCience and Commerce, Bangalore, Karnataka, INDIA. 

ABST A 
introc.ictio. Laccases are phenol oxidases which belong to the Sp AH28-2 is used as template for model building of laccase from L. 

uiticopper oxidase. Laccases are found in almost all edodes. The atom model obtained in PDB format showed unstable region 

d.ungi. There is evidence that laccases can play an important in the model. These unstable regions were selected and remodelled by 

9degradation, truiting body formation, pigment formation loop modelling. The remodelled structure was further evaluated by its 

development, competitor interactions and pathogenesis 

ntinula edodes is used in variety of applications like to was found to be improved. Conclusion: Evaluated 3D structure of laccase 

IY.partial decolourization of effluent water and decolourization fromL. edodes shows that predicted moo 

stereochemical quality and energy. The quality of the remodelled structure 

was of good quality because

era ifferent dyes like Remazole brilliant blue R, bromophenol maximum residues are present in favoured region which indicates that 

ed and naphtol blue black. The objectives of this study include stereochemical quality of predicted 3D structure was reasonably good. It 

ntee-dimensional (3D) structure of laccase from Lentinula suggests that this model can be used to understand molecular interaction 

homology modelling, in silico characterization and analysis of this laccase with the other proteins. 
* this organism using computational methods Methods: Key words: Laccase, Lentinula edodes, Homology modelling, in silco, 

of laccase from Lentinula edodes was retrieved from BLAST, MODWEB, SwIiss PDB Viewer. 

and sequence analysis was carried out using BLAST for 

tiC template. The protein 3D structure was modelled using 

V Ihe obtained 3D model of the laccase from Lentinula Dr.Vemula Vani 
1Sualized and analyzed using RasMol. The quality of the Assistant Professor, Department of Microbiology, Ramaiah college of Ats, Science 

protein was verified by its energy and stereochemicaland commerce, Bangalore- 54, Karnataka, INDIA 

erred regions were remodelled by loop modelling using Phone no: +91 9632119023 

D1wer. Further, the in sillico characterization of the laccase 

* edodes was computed. Results: The 3KW7 A of Trametes 

Tre 
Comespondence 

t C 

Email: vemula.vani@gmail.com 

DO: 10.5330/jpi.2020.3 50 

NTRO TION 

er containing oxidase enzymes found in many plants, modelling. Homology modelling remains the most accurate prediction 

method." It helps to bridge the gap between the available sequences and I.ac 

Iiin rganisms. Laccases were also found in various

the Gram-negative soil bacterium Azospirillum Homology modelling is a technique for predicting or generating detailed 

3D structures of proteins based on coordinates of known homologues. 

and ascomycetous fungi. The first report of a bacterial structural information by providing reliable and accurate protein models. 

po' nd he enzyme was believed to be involved in melanisation. 

Ihe Cn be used for textile finishing or textile dyeing, teeth 
The main steps to create a Homology model are as follows: 1) 

iso il has industrial, environmental, diagnostic and Identification of structural homologues. 2) Selection of structural 

accases can also be used in bioremediation." Lentinula homologues used as templates for modeling. 3) Alignment of templates 

cdor.s as one of the world's second largest cultivated medicinal with the protein sequence to be modelled. 4) Model building. 5) 

whi 

end T hrooms used as functional foods. It is used in the Evaluation and refinement of the model. 

rea e. S, flu, hearl diseases, high blood pressure, obesily, The objectives of this present study are lo predict the three-dimensional 

BD) structure of laccase from Lentinula edodes using homology 

iory diseases, exhaustion and weaknes. L. edodes is modelling, in siico characterization and analysis of laccase from this po' 1 lo sexual dystunction and ageing, diabetes, liver 
in 

one of the most valuable medicinal mushroonms. "Ihe organism using computational methods. 
ON.dcrtt 

xpei mer l eiods to determine the protein 3D structure like X-ray 

ryst ileg,D nuclear magnetic resonance spectroscopy are technically MATERIALS AND METHODS 

1onsuming and may not keep with which new protein 

ng discovered by genomics research. Although a large Retrieval of laccase sequence of Lentinula edodes from 

are being discovered, the number of protein structures UniProt database 

Aperimental methods is limited. 

t 

The sequence details of the laccase lrom Lentinula edodes was retrieved 

from UniProt datahase. The UniProt Knowledgebase (UniProtKB) is the 
1es for structure prediction and modelling of proteins 

methods. 'Ihe major compulational methods for central hub for the collection of functional information on proteins, with 

cture of proleins are ab initio methods and homology accurate, consistent and rich annotation 

s 5Ss article distributed under the terms of the Creative Commons Attribution-NonComnmercial-ShareAlike 4.0 License, which allowS others 

Duld upon the work non-commercially, as long as the author is ciedited and the new creations are licensed under the identical terms. 
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