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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 B1 

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

(Azardirachtaindica) belonging to family Meliaceae. The residual AFB1 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 B1 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.AflatoxinB1 degraded products were identified by GCMS, the compound 

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

major degradative 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 AFB1by this research work. 
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Introduction: 

Mycotoxins are fungal metabolites,which were responsible of causing acute toxic or chronic 

carcinogenic, mutagenic, teratogenic, or estrogenic responses in higher vertebrates and other 

animals.Mycotoxins that contaminate food and feed products include aflatoxin, ochratoxin, 

zearalenone, deoxynivalenol, nivalenol, fumonisin, T-2 toxin, citrinin, and sterigmatocystin. 

Mould infections of food such as grains, seeds and nuts are often localized in pockets 

especially in bulk storage and ware houses. Currently a few hundred mycotoxins are known, 

often produced by genera of fungi viz., Aspergillus, Fusarium andPenicillium. 

Aflatoxins (AF) are a group of lipid-derived furanocoumarinmycotoxins exhibiting toxicity in 

both domestic animals and humans due to contamination of fresh and stored food products by 

certain ascomycete fungi, most notably Aspergillusflavus and Aspergillusparasiticus(Yu et 

al.,2012). Other Aflatoxin-producing fungi include Aspergillusbombycis, Aspergillusnomius, 

Aspergillusochraceoroseus, and Aspergilluspseudotamarii (Yu et al., 2004). Contamination 

of foods and feeds by aflatoxin has gained global importance because of its deleterious 

effects on human as well as animal health (Okoliet al., 2006). The extent of mycotoxin 

contamination in food crops varies geographically and groundnut is the most commonly 

contaminated food commodity. Groundnut seed is predominantly infected with A. flavusand 

A. niger(Solomon et al.,2014). 

Aflatoxin has also been found in the poorer grades of samples of commercial oat, wheat, 

corn, and soya beans and grain sorghum seed. The occurrence of aflatoxin other than B1, B2, 

G1 and G2 have been found in extracts from milk and urine of animals and from cultures of 

A.flavusgrown on natural and synthetic substrates (Abbas, et al., 2005). 

AFB1 is metabolized by the liver through the cytochrome P450 enzyme system to the major 

carcinogenic metabolite AFB1-8, 9-epoxide (AFBO), or to less mutagenic forms such as 

AFM1, Q1, or P1 (Crespiet al., 1991). As shown in Figure1.0 There are several pathways that 

AFBO can take, one resulting in cancer, another in toxicity and others in AFBO excretion? 

The exo-form of AFBO readily binds to cellular macromolecules including genetic material, 

for example, proteins and DNA, to form adducts. It is the formation of DNA-adducts, such as 

with N7-guanine that leads to gene mutations and cancer. One such mutation is suspected to 

occur in the human p53 tumor suppression gene at codon 249. Studies have shown that 

AFBO induces conversions from G (guanine) to T (thymine) at the 3rd nucleotide of the 

codon, making it a mutational "hotspot”. 
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Fig. 1.1: Overview of biotransformation pathway for aflatoxin B
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al.,2015). After the incubation, the culture media (broth)was filtered using Whatman filter 

paper. The filtrate was mixed with equal amount of chloroform, shaken well and the solvent 

part was recovered using separating funnel. This was subjected to evaporation by covering 

with perforated aluminium foil and kept in dark for 2 days. The residue was collected using 

1ml of chloroform, transferred in vial, covered with foil and stored at -20ºC for future 

requirement. 

 Composition of SMKY medium 

 

 

 

 

 

 

 

 

 

 

Selection of Source of Material: 

The plant species selected for isolation of endophytic bacteria and Neem 

(Azardirachtaindica) belonging to family Meliaceae. It is a widely grown and sacred plant of 

India bearing high medicinal value. The internal tissues of the plants provide a uniform and 

safe environment for the endophytes. (Tiwariet al.,2012). Ancient Indian literatures consider 

all plants as potential sources of medicinal substances. Hence, medicinal plants have been 

considered as a crucial resource of isolating endophytic microorganisms which may help in 

the present work of aflatoxin degradation. 

Isolation of AFB1 degrading bacteria 

Neem leaves were washed in running tap water for 10 min to remove debris and finally 

washed with double distilled water to minimize the microbial load from the sample surface. 

The surface treatment was done adopting the methodology of Petriniet al., 1992. The leaves 

were dissected into small pieces of 2-3cm.Epiphytic mycelia were removed by immersing the 

tissues in aqueous solution of 4% sodium hypochlorite for 3 minutes followed by washing 

with 75% ethanolfor 30 seconds. The tissues were then rinsed in sterile distilled water and 

allowed to surface dry in sterile conditions. The outer tissues are removed after drying the 

Components Amount(g/L) 

Sucrose 200 

MgSo4.7H2O 0.5 

KNO3 0.3 

Yeast extract 7.0 

Distilled water 1000 ml 

pH -5.6±0.2 
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plant tissues under the sterile laminar air flow or pass through flame. Then the internal tissues 

are cut into small pieces of 0.5-1cm and the pieces were placed in petri dishes containing 

nutrient agar (NA) medium and incubated at 37º C for 5-7 days for bacterial isolation (Bahig 

El-Deebet al., 2013).100µl of sample was plated on the modified czapekDox Agar to check 

the viability of bacteria in presence of AFB1. 

Composition of Modified CzapekDox Agar medium. 

Components Amount (g/l) 

Sucrose 30 

MgSo4.7H20 0.5 

KH2PO4 3.0 

FeSO4 1.0 

KCl 0.01 

Yeast extract 0.5 

Agar 0.05 

AFB1 1.0 mg 

Distilled Water 1000ml 

PH 7.3±0.2 

 

Studies on Aflatoxin B1 degradation efficiency by selected bacteria. 

Culturing of potent bacterial strains in a peptone broth 

Overnight cultures of test bacteria were prepared by inoculating each organism in 5 ml of NB 

and incubated at 37ºC (Gaoet al., 2011) The NB without inoculation served as a control. 

Standard AFB1 (0.1 µg) was dissolved in 10µl of chloroform in 2ml vial and allowed to 

evaporate in the dark at room temperature. After complete evaporation, 1ml of bacterial broth 

culture was added to each of vial and incubated at different intervals of time. 

Screening the bacterial strains to study the kinetics of AFB1 degradation 

For the screening of isolated bacterial strain for aflatoxin degradation, studies were conducted 

according to protocol of Mohsen et al., (2012). For the degradation studies, 200µl of pre-

inoculum was inoculated in 5ml NB containing 200µl of AFB1.Inoculated cultures were 

incubated for 3, 6, 12, 24 and 48h.The following 3 controls were included:(a) sterile NB (b) 
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NB inoculated with 200µl of cell extract (c) NB inoculated with 100µl of AFB1.All the 

above-mentioned procedures were done in duplicates. The kinetics of AFB1 degradation by 

bacterial strain was estimated by measuring bacterial cells absorbance at 600nm. Each 

experiment was terminated by addition of 5ml chloroform to extract the residual AFB1 

content. 

Reduction of AFB1 from aqueous solution by bacterial cell extract and cell free 

supernatant fluid of isolated bacterial strain 

              The effects of bacterial cells and cell free supernatant fluid (extracellular fraction) on AFB1 

were studied according to Tenioet al., (2005). Briefly, the experiment was performed in 2ml 

Eppendorf tubes in a final volume of 750µl.This involved the addition of 20µl stock solution 

of AFB1 dissolved in methanol to 730µl of cell free extract.  

The mixture was incubated in the dark at 30ºC without shaking for 3, 6, 12, 24 and 48 h for 

the optimal reaction or incubation time studies. Each experiment was terminated by the 

addition of 750µl of HPLC grade chloroform for the extraction of remaining AFB1. All the 

reactions were done in duplicates. 

High performance liquid chromatography: 

AFB1 was separated isocratically on Perkins Elmer S- LC-10ATVP, Japan HPLC 

chromatograph, connected to a reverse phase column PHENOMENEX of particle size 5 µm 

C18(2) 100 Å, LC Column 250 x 4.6 mm with Shimazu SPD10A UV-VIS, Japan 

fluorescence detector (Perkin-Elmer) and LCI-100 computing integrator. Measurements were 

made by peak area. The mobile phase was combination of buffer {30%} and Acetonitrile 

{70%} (Filtered through 0.2 µm Millipore filter) at a flow rate of 1ml/min and detection was 

observed by fluorescence with excitation at 362nm (λex). Quantification of aflatoxin was 

performed by measuring peak areas at their retention times and comparing them with the 

relevant standard calibration curve. The identification of AFB1 was confirmed in all the 

analysed samples by injecting the sample extracts sequentially and comparing the peak area 

ratio with the corresponding standard AFB1 (Aiko and Mehta, 2013). 

Mobile phase preparation: 

2.38g of potassium dihydrogenortho phosphate was weighed and stirred in 350 ml of HPLC 

grade distilled water, sonicated and pH was adjusted to 3 by Orth phosphoric acid. This 

solution was filtered using a 0.45-micron Millipore filter paper. Combination of buffer 

{30%} and Acetonitrile {70%} was taken and made up to 1000ml using HPLC grade 

distilled water. (Ratio of mobile phase: 70: 30). 
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Standard Stock solution: 

To the extract 2ml of Acetonitrile was added and sonicated then the solution was filtered 

using 0.45micron Millipore filters from this 20µl was injected and chromatogram was 

recorded.  

Instruments and Chemicals: 

Detector     : Shimazu SPD10A UV-Vis, Japan 

Pump      : LC-10ATVP, Japan 

Software     : Baseline chromatography Data System N2000 

Injection valve     : 7725i Rheodyne 20µl, USA 

Syringe     : 50µl Hamilton, Switzerland, 

Column     : PHENOMENEX 5 µm C18(2) 100 Å, LC 

Column 250 x 4.6 mm, Ea 

Part No     :00g-4252-EQ 

Dimensions     : 250 x 4.6 mm ID 

Elution Type     : Isocratic 

Elution: Acetonitrile    : Phosphate buffer(0.005M) pH3, ratio of 70:30 

Gradient Profile: 

Flow Rate     : 1mL/min 

Col. Temp     : ambient 

Detection     : UV-Vis Abs.-Variable Wave. (UV) @ 362 nm  

The entire chemical used was HPLC grade and A R grade from Merck. 

Effect of p
H

 treatment on AFB1 by bacterial cell free supernatant fluid of isolated 

bacterial strain: 

The initial pH value was obtained by adjusting pH to 3.0 and 5.0 with 100 mM citrate acid 

buffer, and to 7.0, 9.0 and 11.0 by 50 mM sodium phosphate buffer and kept for 24 hours in 

incubation. Controls were set by adjusting NB medium to different pH values. All 

experiments were carried out in triplicates. Each experiment was terminated by the addition 

of 750 µl of chloroform for extraction of residual AFB1 (B. EI-Deebet al.,2013) 

Effect of temperature treatment on AFB1 by bacterial cell free supernatant fluid of 

isolated bacterial strain: 

The effect of temperature on the supernatants (Crude enzyme(s)) activity was estimated by 

the crude enzyme assay method, lightly modified, in the temperature range from 10º C, 20ºC, 

30º C, and 40º C over a period of 20 hrs. at pH 7.0 All experiments were carried out in 
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triplicates. Each experiment was terminated by the addition of 750 µl of chloroform for 

extraction of residual AFB1 (B. EI-Deebet al.,2013). 

 Determination of Percentage of degradation of AFB1 

The eluted TLC chromatograms were further analysed using fluorescence detector for AFB1 

quantification. The AFB1 control was considered as 100% and treated AFB1 were compared 

and percent degradation of AFB1 was analysed accordingly. The percentage of AFB1 

degradation was calculated using the following formula. 

(1-AFB1 band area in treatment / AFB1 band area in control) × 100% 

Identification of the selected isolates: 

The isolated bacterial colony was selected and characterized based on the morphology, 

cultural characteristic and biochemical reactions and were identified with the help of 

Bergey’s Manual of Systemic Bacteriology. The isolated colony was characterized by 

subjecting to gram’s staining and the biochemical tests viz Catalase test, Oxidase test, IMViC 

test, Motility test, Gelatin hydrolysis and starch hydrolysis. 

Characterization of efficient AFB1 degrading bacterial isolates:  

Based on the efficiency of AFB1 degradation, the bacterial isolates were characterized by16S 

rRNA gene sequencing. The genomic DNA of studied bacteria was extracted (Govindarajan 

et al., 2007), and the 16S rRNA was subjected for amplification in Polymerase chain reaction 

(PCR) using genomic DNA as template and bacterial universal primers. 

16S Forward Primer: 5’- CDGGHCTANCAVATGCWAGTS -3’ 

16S Reverse Primer: 5’- GMCGGRTGKGTACHAGGY -3’ 

Determination of Antibacterial Susceptibility Test using Hexa Discs: 

Sterilized MHA was poured into the sterilized Petri plates; after solidification the inoculum 

of the selected isolates were swabbed on the media plates.  Then carefully placed the 

commercially available hexa discs (purchased from HI Media) in the centres of the media 

with the help of forceps and gently pressed the disc.  Incubated the plates at 370 C for 24 hrs.  

After the incubation, measured the zone of inhibition and compared with samples.  The disc 

was devoid of extracts but having the same amount of water which served as negative 

control. The standard antibiotics such as Cephotaxime, Augmentin, Erythromycin, 

Chloramphenicol, Ofloxacin and Co-Trimoxazole were used as positive control. 
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Screening for Extracellular Enzymes: 

Screening for Lipase Activity  

The media described in Appendix B were used in lipase screening. After inoculation of the 

isolates, the plates were incubated for 3-4 days at 500C. Opaque halos around the colonies 

were taken as the indication of lipase activity (Haba et al., 2000). 

Screening for Amylase Activity:   

Media used for amylase screening were listed in Appendix B. After inoculation of isolates, 

the plates were incubated for 3-4 days at 500C. Iodine solution (I2= 1g, KI=2g /300ml) was 

poured on the plates. Clear zones around the colonies indicated the presence of amylase 

activity (Bragger et al., 1989). 

Screening for Cellulase Activity: 

The medium described in Appendix B was used for cellulase screening. After inoculation and 

incubation for 3-4 days at 500C, 1% Congo red solution was poured onto the plates. The 

plates were incubated for 30 min at room temperature then they were washed with 1M NaCl 

solution. Clear zones around the colonies on a red background were taken as the evidence for 

the cellulase activity (Bragger et al., 1989). 

To analyse the degraded products: 

GCMS Analysis: 

Gas Chromatography Mass Spectroscopy, a hyphenated system which is a very compatible 

technique and the most commonly used technique for the identification and quantification 

purpose. The unknown organic compounds in a complex mixture can be determined by 

interpretation and by matching the spectra with reference spectra (Ronald et al., 1997). 

Bacterial sp. treated AFB1 samples were fractionated by silica gel column and fed into a GC-

MS. The injection volume was 1 µl (M S Samuel et al.2014). 

Instrument specifications: 

Shimadzu GC-MS 

• Model Number: QP2010S 

Column 

• Rxi-5Sil MS 
• 30-meter length 
• 0.25 mm ID 
• 0.25 µm thickness 

GCMS Software: GCMS Solutions 

Libraries used: NIST 11 & WILEY 8. 
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Statistical analysis: 

Values were expressed as Mean ± standard error. Analysis of variance (ANOVA) was 

performed, and the differences between values were tested for significance by Turkeys 

multiple comparison tests employing the SPSS 20 (IBM, USA) programme. Differences at p≤ 

0.05 were considered as statistically significant. 

Results and discussion 

Isolation of AFB1 degrading bacteria    

Two different types of bacteria were isolated from Neem leaves, after culturing the isolates in 
modified czapekDox agar medium at 370C for 24h. These isolates were collected and pure 
cultures were prepared on NA media, which were used for further biodegradation assays. The 
isolates were able to modified CDA media containing AFB1, which indicates that they may 
have the potential to degrade AFB1 by utilizing it as carbon source. 

 

 

                Fig 1.2: Plant sample                       Fig 1.3: Mixed plate culture of bacterial colony 
 

AFB1 Degradation Assay by Endophytic Bacteria  

Bacterial degradation of the isolate in the culture medium containing AFB1 a carbon source 
was determined using solvent extraction and chromatographic methods by measuring 
observing the fluorescence under UV (200-400) after different period of incubation. The 
isolate AIGN8 showed maximum degradation when inoculated into peptone broth containing 
AFB1 as a carbon source. 

The results revealed that to utilize isolate AIGN8 showed positive for AFB1 degradation, 
which may be attributed to their ability to utilize AFB1 to a maximum extent as carbon 
source. Spectro-densitometric analysis of the eluted chromatograms revealed the percentage 
degradation of AFB1 by the bacterial isolate. Maximum degradation of AFB1 was observed 
in Bacillus cereus treatment accounted to an approximate 68.9% degradation at 48h of 
incubation.  

The results were proven that the AFB1 degradation was found to be more in cell supernatant 
with a degradation efficiency of 68.9 % rather than cell culture and cell extract of degrading 
capacity of 62.7 and 65.7% respectively at 48hrs incubation period (Fig 1.2 and Fig 1.2). 
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Table 1.2:Mean % of AFB1 degradation by isolate AIGN8 

Incubation 

time  

(hours) 

Control Mean % of 

degradation 

(Cell Culture) 

Mean % of 

degradation 

(Cell Extract) 

Mean %of 

degradation 

(Cell Supernatant) 

3 0 39.2 51.2 52.3 

6 0 48.2 54.7 56.2 

12 0 58.2 60.5 62.3 

24 0 61.3 62.3 64.8 

48 0 65.7 65.7 68.9 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 1.4: AFB1 Degradation efficiency by AIGN8. The values were means of triplicates 
and their standard errors. 
 
Quantification of residual AFB1 by HPLC 

Based on the degradation efficiency in the cell supernatant rather than cell culture and cell 

extract. The cell supernatant samples of incubated samples of 3h-48h of the isolate ISRH6 

were subjected to quantify the residual aflatoxin B1by chromatographic analysis by high 

performance liquid chromatography (HPLC). The amount of residual aflatoxin B1 was 

quantified by following the formula. 

Formula. 

Content of Aflatoxin B1   = 
������ ���� 

�	�
���� ����
 ×  

�	�
���� ����	

������ ����	
 × 

������ ���	�
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 × purity × 100 

The results of HPLC chromatograms revealed that there is reduction in the residual AFB1 as 

the incubation time increases, maximum degradation at 24hrs (Fig and table 1.6a-1.6c). 
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Fig 1.6: a) Chromatogram of Std.AFB1 
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 Fig 1.6: b) Chromatogram of AFB1 degradation at 12 hrs. 

Degradation at 24hrs: 
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Fig 1.6: c) Chromatogram of AFB1 degradation at 24 hrs. 

 

Table 1.6A: Content of standard aflatoxin B1: 

Content of residual AFB1 

Purity                       = 97 
Sample area         = 85241 
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Standard area                    = 100084.953 
Sample weight                    = 8000 
Standard weight                  = 185 
Sample dilution (ml)             = 1 
Standard dilution (ml)           = 0.5 
Content of AFB1 present in mg/ml                                                                         = 381.63  

 

Table 1.6 B: Content of residual aflatoxin B1 at 12 hrs. 

Purity                           = 97 
Sample area                      = 35689 
Standard area                    = 100084.953 
Sample weight                    = 8000 
Standard weight                  = 185 
Sample dilution (ml)             = 1 
Standard dilution (ml)           = 0.5 
Content of AFB1 present in mg/ml                                                                      = 159.76 

 

Table 1.6 C: Content of residual aflatoxin B1 at 24 hrs. 

Purity                          = 97 
Sample area                      = 18463 
Standard area                    = 100084.953 
Sample weight                    = 8000 
Standard weight                  = 185 
Sample dilution (ml)             = 1 
Standard dilution (ml)           = 0.5 
Content of AFB1 present in mg/ml                                                                     = 82.637 

 

Table 1.6D: Amount of residual aflatoxin B1 

Amount of residual Aflatoxin B1 (µg/ml) 

Time (hours) Bacillus cereus 

Standard 381.63 

12 159.76 

24 82.637 
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Effect of pH on AFB1 degradation: 

AFB1 degradation by the cell supernatant was pH sensitive (Fig1.5). The effect of pH on 
degradation of AFB1 by the cell supernatants of the bacterial isolates showed a similar trend 
(Smiley and Draughon, 2000). The results revealed that the isolate AIGN8 showed maximum 
AFB1 Degradation of 59.8% at acidic conditions rather than basic pH conditions. 

 

Fig1.5: TLC Chromatogram of effect of pH on cell supernatant of AIGN8                                                                

 
 
 

 

 

Fig1.6: Effect of pH and AFB1 degradation by cell supernatant of AIGN8. The values were 
means of triplicates and their standard errors. 
 

7.5 Effect of Temperature on AFB1 Degradation: 
The AFB1 degradation by B.cereus cell supernatant varied under different temperature. The 
degradation was effective in the temperature ranges from 20- 40º C as the results obtained by 
Tenio et al 2005.The isolate AIGN8 showed maximum degradation at RT than remaining 
temperature conditions (Fig1.7). 
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Temperature 

 (
0
C) 

Mean % 

degradation 

(control) 

Mean % 

degradation 

(Cell 

Supernatant) 

-4 0 31.82 

-20 0 0 

37 0 0 

RT 0 36.37 

Fig1.7: TLC Chromatogram of effect of temperature on cell supernatant of AIGN8   
 

To characterize the AFB1 degradative products by GCMS. 

The degradative products of AFB1 were characterized by Gas chromatography and Mass 

spectroscopy (GC-MS). The GC-MS results revealed that the standard AFB1 was degraded 

by Bacillus cereus and lead to less toxic compounds (Table). 

Among all the degradative products, BETA-MONOSTEARINE with retention time 38.844 of 

molecular weight 358.56 Da is the major degradative compound characterized by GC-MS. 

BETA-MONOSTEARINE having good biological properties. Viz., Biomarker in 

carcinogens, used as emulsifier and in commercial food products. 

 

Fig GCMS results of degradative products 
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                                                                            a 

 
                                                                              b 

Fig a) GCMS chromatogram b) Structure of Tetratetracontane. 
 

Identification of AFB1 degrading bacteria: 
The colony characteristics of bacterial isolate was recorded and then subjected to Gram 
staining. On Nutrient Agar, the isolate appeared creamy large flat colony and found as Gram 
positive rods. The bacterial colony was subjected to biochemical analysis and was found to 
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be oxidase positive, catalase negative, motility positive, positive for MR and negative for 
indole, VP, citrate, gelatin, starch hydrolysis and also spores were observed by endospore 
staining (Fig:1.9 and Table:1.5). 

a b 

Table1.3: Biochemical 
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Endospore formation

be oxidase positive, catalase negative, motility positive, positive for MR and negative for 
indole, VP, citrate, gelatin, starch hydrolysis and also spores were observed by endospore 
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Molecular characterization of AFB1 degrading bacteria

The isolate AIGN8 which show
molecular methods. The genomic DNA of the isolate was extracted, amplified and further 
subjected to sequencing. The genomic analysis results showed that the isolate
Bacillus cereus and the nucleotide sequenc
MG957213(Fig:2.3). 

 

                       a                                                                                             b

Fig1.8b: a)Genomic DNA isolated from bacterial sample and loaded on 1% agarose gel b)

The size of PCR amplified product is ~1.5kb

Fig2.

 

Molecular characterization of AFB1 degrading bacteria 

showed maximum AFB1 degradation was identified using 
molecular methods. The genomic DNA of the isolate was extracted, amplified and further 
subjected to sequencing. The genomic analysis results showed that the isolate

and the nucleotide sequence was provided with a GenBank accession number 

 

a                                                                                             b 

: a)Genomic DNA isolated from bacterial sample and loaded on 1% agarose gel b)

The size of PCR amplified product is ~1.5kb 
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Fig2.3: phylogenetic tree analysis of 

The literature survey revealed that there are no previous reports on aflatoxin degradation 
activity by Bacillus cereus.The literature survey revealed no previous reports on aflatoxin 
degradation activity of Bacillus cereus

biodegradation of anaerobic benzene 
al., 2000), Pent chlorophenol (Singh et al., 2009) etc.

Results of Antimicrobial Activity:

Screening of antimicrobial activity of the isolate AIGN8 was carried out against 4 human 
pathogens by Disc diffusion method. Evaluation of antimicrobial activity of the isola
recorded in the Table1.3 and illustrated in the Fig
sensitive against gram negative organism 
pathogens. 

Fig2.4:Anti-bacterial activity of AIGN8            

7.9 Results of Antibiotic Susceptibility test

B.cereus showed maximum zone of inhibition
and Gentamycin(G) than remaining antibiotics

 

phylogenetic tree analysis of Bacillus cereus 

The literature survey revealed that there are no previous reports on aflatoxin degradation 
The literature survey revealed no previous reports on aflatoxin 

Bacillus cereus, although it has been previously reported in the 
biodegradation of anaerobic benzene (Dou et al., 2010), Starch-g-polyacrylonitrile (Saroja 

), Pent chlorophenol (Singh et al., 2009) etc. 

Results of Antimicrobial Activity: 

Screening of antimicrobial activity of the isolate AIGN8 was carried out against 4 human 
pathogens by Disc diffusion method. Evaluation of antimicrobial activity of the isola

and illustrated in the Fig1.9. The isolate Bacillus cereus

sensitive against gram negative organism E.coli and less sensitive against the remaining 

 

bacterial activity of AIGN8            Table1.4: Results of antibacterial activity

Susceptibility test: 

showed maximum zone of inhibition against the antibiotics Chloramphenicol
than remaining antibiotics (Fig2.0 and table1.4). 

Human 

pathogens 

Symbol 

inhibition in 

(

S. aureus Sa 

E. coli E 

K. pneumoniae K 

S. typhi S 

The literature survey revealed that there are no previous reports on aflatoxin degradation 
The literature survey revealed no previous reports on aflatoxin 

, although it has been previously reported in the 
polyacrylonitrile (Saroja et 

Screening of antimicrobial activity of the isolate AIGN8 was carried out against 4 human 
pathogens by Disc diffusion method. Evaluation of antimicrobial activity of the isolate was 

Bacillus cereus is more 
and less sensitive against the remaining 

Results of antibacterial activity 

against the antibiotics Chloramphenicol(C) 

Zone of 

inhibition in 

mm 

(B. cereus) 

14 

25 

13 

12 
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Fig2.5: Antibiotic Susceptibility results of isolate AIGN8 

 

 

Table1.5:Antibiotic susceptibility test results of AIGN8 

 

 

 

 

 

 

 

8.0 Enzyme activity: 

Antibiotics Symbol Concentration Zone of 

inhibition 

in mm 

Bacitracin B 10units 9 

Chloramphenicol C 30mcg 22 

Penicillin G P 10units 00 

Polymyxin B Pb 300mcg 14 

Gentamycin G 10mcg 22 

Neomycin N 30mcg 17 
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The aflatoxin degraded organism Bacillus cereus was investigated for the enzyme assays and 
results were recorded. 

 

Sl. No. Enzymes Results 

1 Amylase + 

2 Cellulase _ 

3 Lipase _ 

 

 

 
                       a                                                b                                                  c 

Fig2.6: Extracellular enzyme results: a) Amylase activity b) Cellulase screening c) Lipase 
screening.  

Summary and Conclusion 

Aflatoxins (AF) are a group of lipid-derived furanocoumarin mycotoxins exhibiting toxicity 
in both domestic animals and humans due to contamination of fresh and stored food products 
by certain ascomycete fungi, most notably Aspergillus flavus and Aspergillus parasiticus (Yu 
et al.,2012). This mycotoxin contaminates agricultural commodities during pre-and/or post-
harvest conditions (Rocha et al., 2014). Aflatoxins have detrimental effects on the health of 
humans and animals, including carcinogenic, mutagenic, teratogenic, and immunosuppressive 
effects (Eaton and Gallagher, 1994) and also cause economic losses in industry due to the 
contamination of food and feed (Haskard et al., 2001). Several approaches and strategies for 
their removal and elimination have been extensively studied, including physical and chemical 
measures (Bailey et al., 1994; Mishra and Das, 2003; Park, 2002). None of these approaches 
can however, completely fulfil the required efficacy, safety and nutrient retention (Zhao et 

al., 2011). Microbial degradation offers a more promising alternative in detoxification of 
aflatoxins as it provides a possible means of degrading or removing these toxic substances 
under mild conditions, limiting significant losses in aesthetic and nutritional value of food 
commodities (Alberts et al., 2009; Samuel et al., 2014). 
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The findings from this study demonstrate the ability of Bacillus cereus to effectively degrade 
AFB1 to less toxic products. The AFB1 degradation phenomenon was found to be time 
dependent and was influenced by pH and temperature. The isolate AIGN8 was able to utilize 
AFB1 (2µg/ml) as a sole source of carbon. Obtained isolate was subjected to grams staining 
and biochemical characterization. The degradation of AFB1 was mainly observed in cell-free 
supernatant and was characterised by considerable activity at different incubation time, pH 
and temperature rather than cell culture and cell extract. Selected isolate had the strong ability 
to detoxify toxin, where the degradation percentage of AFB1 was 68.9% at 48hrs of 
incubation. 

Degradation ability was evaluated qualitatively by Thin Layer Chromatography (TLC) and 
quantitatively by High-Performance Liquid Chromatography (HPLC) to determine the 
reduction in AFB1 concentrations. Gas Chromatography Mass Spectrophotometry (GC-MS) 
was also employed to identify the detoxified residual AFB1 compounds which are present in 
the cell supernatant.  Also, the isolate AIGN8 was subjected to molecular characterization by 
16s rRNA partial sequencing; and results revealed that the isolate was Bacillus cereusof 
15kbp nucleotide sequence provided with a GenBank accession number MG957213. Further 
research on the identification of enzymes responsible for AFB1 degradation revealed the 
presence of amylase enzyme in cell-free supernatant. Bacillus cereus is of possible practical 
choice for the detoxification of AFB1 in the food commodities, enhancing the safety of foods 
and feeds.       
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