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Title of the Project: In Vitro study of possible protective role of Catharanthus roseus L. 

against smokeless tobacco induced toxicity in squamous epithelium 

cell.  
 

Principal Investigator: Dr. Subhankari Prasad Chakraborty, Assistant Professor, 

Department of Physiology, Ramananda College, Bishnupur, Bankura, Pin-722 122.  
 

Co-investigator: Mrs. Rudrani Mukherjee, Govt. approved Part-Time Teacher, Department of 

Physiology, Ramananda College, Bishnupur, Bankura, Pin-722 122.  

 
India is the second largest producer and third largest consumer of tobacco in the world (Reddy and 

Gupta, 2004). According to GATS India Report (2009-10) those using SLT only (163.7 million) are 

more than double of those who are exclusive smokers (42.3 million). The focus on SLT control 

policies should be strengthened as its use has increased from 28% by men and 12% by women in 

NFHS-2 (1998-99) to 33% by males and 18% by females in 2009-10. This is alarming, as the 

increase in use is despite implementation of population level legislative measures (GATS, 2009). 

SLT has been associated with oral cancer for many decades. Oral SLT contains numerous 

carcinogens, including polonium 210, tobacco‑specific N‑nitrosamines, volatile aldehydes, and 

polycyclic aromatic hydrocarbons (Walsh and Epstein, 2000). 

 

Squamous epithelium cells are the first line of defense, and play a central role in the inflammation 

and immune responses. These immune cells are highly susceptible to oxidative damage due to the 

presence of high percent polyunsaturated fatty acids in their plasma membrane and generation of 

reactive oxygen species through respiratory burst, which is their important biological function. But, 

an excess amount of reactive oxygen can attack cellular components and lead to cell damage.   

 

Medicinal plants are the main source of bioactive compounds. Bioactive compounds have extra 

health benefits that promote and maintain consumers’ health and prevent chronic illnesses, which are 

the main topics of discussion nowadays. Traditionally medicinal plants have been in routine use in 

the treatment of several human diseases. This property is mainly due to the presence of 

phytochemicals which are classified as primary and secondary compounds (Aslam and Ahmed, 

2016). Catharanthus roseus L. contains significant amounts of phenolic and volatile compounds, 

including flavonol glycosides and caffeoylquinic acids, which are known for antioxidant activity. It 

has an important role in the body defense system in acting as antioxidants against reactive oxygen 

species (ROS), which are unsafe, by forming such goods through normal cell aerobic respiration 

(Kaur and Mondal, 2014). 

 

In view of the importance of squamous epithelium cell in immune system, toxic effects of SLT, and 

the  beneficial role of the Catharanthus roseus Linn, investigation was carried out with the following  

objectives, 

 

 To find out the role of free radical scavenging activity, and antioxidant power of aqueous 

extracts, methanol extract and ethanol extract of Catharanthus roseus L. using in vitro models.  
 

 To examine the modulation of cellular functions of squamous epithelium cell during smokeless 

tobacco induced oxidative stress.  
 

 To determine whether smokeless tobacco induced toxicity in squamous epithelium cell could be 

ameliorated by the administration of Catharanthus roseus L.  
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In the present study, experiments were carried out to observe SLT-induced toxicity in squamous 

epithelium cell using in vitro methodologies. Simultaneously, we have prepared aqueous extract (Ae-

Cr) and methanol extract (Me-Cr) from the aerial part of C. roseus. Possible ameliorative property of 

these herbal products was also tested against SLT-induced oxidative stress in squamous epithelium 

cell. 

 

Our results established that, the aqueous extract and methanol extract of aerial part of C. roseus has 

potent free radical scavenging activity and  antioxidant property; as these herbal products have 1,1-

Diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activity, hydroxyl radical (in 

Fe3+/ascorbate/EDTA/H2O2 system) scavenging activity,  nitric oxide (in aqueous solution of sodium 

nitroprusside) scavenging activity, antioxidant activity  (ferric thiocyanate method), and the reducing 

power in concentration-dependent fashion. These properties of C. roseus may be replicated in 

biological system to fight against free radical mediated oxidative disorders. Hence, these two extracts 

SCHEMATIC REPRESENTATION   

OF   

THE PROPOSED INVESTIGATION    

ISOLATION & CULTURE OF SEC   

Group III    

(SLT +  

C. Roseus)        

Group IV  

(SLT + 

NAC/AA) 

NAC/AA)NA    

Group II  

(SLT)    
Group I  

(Control)    

Antioxidants    Oxidation of    Antioxidants 

status  
Free   

Radical  

generation    

status    Biomolecules    

NAC = N-acetylcysteine; AA = Ascorbic acid; C.roseus = Catharanthus roseus Linn.   

 



3 
 

(Ae-Cr, Me-Cr) can be used as therapeutic agents during SLT-induced toxicity. Moreover, the plant 

may be introduced in ethno-pharmacological industry to develop various herbal antioxidants.   

 

To investigate the SLT-induced oxidative damage in squamous epithelium cell, toxicity-related 

biochemical parameters were studied in the present work. To determine the maximum effect of SLT 

in squamous epithelium cell, we have studied concentration and time-dependent experiments. In this 

experiment, five different concentration  of  SLT  (1  mg, 5 mg, 10 mg, 25 mg, and 50 mg) with cell 

culture media was tested to observe the effective  concentration, and followed by time-dependent 

study was carried out for several timescale starting  from 3 h upto 24 h, having 3 h interval each. The 

present study clearly established that, in vitro SLT induces oxidative damage in squamous epithelium 

cell; evidenced by enhancing superoxide anion generation, lipid peroxidation, protein oxidation, and 

diminishing antioxidant defense system at concentrations and time-dependent study. In the 

concentrations-dependent study, the alterations of different parameters (except oxidized glutathione 

and glutathione  reductase) were being first significantly detected in 1 mg SLT-induced squamous 

epithelium cell,  compared to control, with a plateau being observed in 10 mg SLT-induced 

squamous epithelium cell. The superoxide anion generation was observed highest, and reduced 

glutathione level, superoxide dismutase, glutathione peroxidase, and glutathione reductase activity 

were also decreased maximum in 10 mg SLT-induced squamous epithelium cell. Lipid peroxidation 

(in terms of malondialdehyde), protein oxidation (in terms of protein carbonyl), and oxidized 

glutathione level were increased, and glutathione reductase activity was decreased maximum in 25 

mg SLT-induced squamous epithelium cell. Only catalase activity was decreased extreme in 50 mg 

SLT-induced squamous epithelium cell. Besides that, during time-dependent study, the alterations of 

these parameters were being first significantly observed after 3 h SLT exposure compared to control, 

but a plateau being noticed after 12 h treatment. The alterations of superoxide anion generation, lipid 

peroxidation level, protein oxidation level, and glutathione peroxidase activity were found highest at 

12 h, and the rest parameters were altered maximum in different time interval. Hence, it may be 

concluded that, in vitro administration of 10 mg SLT concentration for 12 h can produce the highest 

degree of damage in squamous epithelium cell. We have followed this concentration (10 mg), and 

duration (12 h) of SLT exposure for the next series of experiments.   

 

Then, we have designed the experiment to examine the ameliorative effect of two plant products (Ae-

Cr, Me-Cr) on cellular damage through evaluating the free radical generation, lipid-protein damage 

and antioxidant status during SLT-induced toxicity in squamous epithelium cell in comparison to the 

potential antioxidant, N-acetylcysteine and ascorbic acid.    

 

 

To establish the non-toxic concentration, the cytotoxic effect of the Ae-Cr and Me-Cr was studied in 

squamous epithelium cell with increasing  concentrations  ranging  from 0.1 µg/ml to 100 µg/ml, 

using the 3-(4, 5-dimethylthiazol-2-yl)-2, 5 diphenyl tetrazolium bromide  (MTT) method. Our 

results indicated that, treatment of squamous epithelium cell with 10 µg/ml of    Ae-Cr and 25 µg/ml 

of Me-Cr for 48 h led to 87.89% and 88.59% viable cells, respectively. But, there was no significant 

difference in cell survivability below these concentrations of the corresponding herbal products. 











Institution minor project report (April, 2019 - March, 2020) 

Funding Institution: Ramananda College, Bishnupur, Bankura 

Title of the project: Bibliometric analysis of the faculty publications of Ramananda College 

during the year 2008 – 2018. 

Principal investigator: Parnab Chatterjee and Srabani Karak, Librarian, Central Library, 

Ramananda College. 

Students involved:  Nil. 

Objective: 

1. To explore and gauge the research productivity of Ramananda Collge for last ten years; 

2. To trace the research trend in different subject fields; 

3. To analyze the publication trend as indexed by WOS and Google scholar, the world’s 

largest abstract and citation database of peer-reviewed literature. 

 

Abstract: 

Biblio means book and metric means a scale or measure. Bibliometric means application of 

statistical studies in library and information science. The term bibliometric was first used by 

Alan Pritchard in his article Statistical bibliography or bibliometric in 1969 published in the 

Journal of Documentation. 

Selected Database: 

1. SCOPUS (http://www.scopus.com), founded in 2004, offers a great deal of flexibility for 

the bibliometric user. It permits to query for different fields, such as titles, abstracts, 

keywords, references and so on. SCOPUS allows for relatively easy downloading data-

queries, although there are some limits on very large results sets with over 2,000 items. 

2. Clarivate Analytics Web of Science (WoS) (http://www.webofknowledge.com), owned by 

Clarivate Analytics, was founded by Eugene Garfield, one of the pioneers of 

bibliometrics. 

This platform includes many different collections. 

3. CDSR (http://www.cochranelibrary.com/cochrane-database-of-systematic-

reviews/index.html) is the leading resource for systematic reviews in health care. The 

CDSR includes Cochrane Reviews (the systematic reviews) and protocols for Cochrane 

Reviews as well as editorials. The CDSR also has occasional supplements. The CDSR is 

updated regularly as Cochrane Reviews are published “when ready” and form monthly 

issues; see publication schedule. 

http://www.scopus.com/
http://www.webofknowledge.com/
http://www.cochranelibrary.com/cochrane-database-of-systematic-reviews/index.html
http://www.cochranelibrary.com/cochrane-database-of-systematic-reviews/index.html


4. PubMed comprises more than 28 million citations for biomedical literature from 

MEDLINE, life science journals, and online books. Citations may include links to full-

text content from PubMed Central and publisher websites. 

Methodology:  

Scientometrics analysis will be carried out contributions of the faculties of ramananda College. A 

scientometics study deals with the bibliographical study of the individual careers of scientists 

and researchers and correlates the bibliographical analysis of publications with their academic / 

scientific achievements. It is a scientific field that studies the evolution of science through some 

quantitative measures of scientific information, as the number of scientific articles published in a 

given period of time, their citation impact, etc. The history of science and technology, 

philosophy of science and sociology of scientific knowledge are the related fields of 

Scientometrics.  

Scientometrics research includes studies related to the scattering & growth of literature, author 

productivity, obsolescence of documents, distribution of scientific literature by country, by 

language, etc, which helps to monitor the growth & pattern of research. 

 

Result: 

This project collects citation data from Scopus and WOS database. Out of 54 teachers 4 teacher’s 

publications are analysed by Bibliometrix package in R Statistical software.  

The data of Annual Scientific Production, Most Productive Author’s, Author Coupling, Average 

Total Citations per Year, Co- Citation Network, and Keyword Co-occurrences collected from 

WOS database. 

A paper named “Bibliometrics analysis: An introduction to the one of the faculty member of 

Ramananda College.” published in the Frontiers in multidisciplinary research (FMR) journal. 

Conclusion: 

This study is helpful to enlighten the different knowledge domains of the faculty members of 

Ramananda College. Bibliometric studies can be a source of inspiration and productivity for the 

young professionals.   

Acknowledgement:  

The Principal Investigator is thankful to Institution (Ramananda college, Bishnupur, Bankura) 

for funding of this project.  
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Institution minor project report (April, 2019- March,2020) 

Funding Institution: Ramananda College, Bishnupur, Bankura 

Title of the project: Phytoremediation  of  Heavy metals  in industrial area by three different 

plants  Allium sativum , Allium cepa and Brassica nigra.  

Principal investigator : Dr . Sabyasachi Chatterjee, Assistant Professor, Department of 

Botany  

Students involved:  1)Mr. Soumik Chatterjee  ( PG 4th Semester ), Department of Botany                 

                                       2)Ms. Mistu karmakar  ( PG 4th Semester ), Department of Botany  

Implementing Department: PG Department of  Botany, Ramananda  college , Bishnupur-

722122, Bankura.   

Month of project commencement: April, 2019  

Month of project completion: March, 2020 

Project objectives : 

1. In vivo Culture and treatment of Arsenic on Allium sativum ,Allium cepa and Brassica nigra  

seeds.  

2. To study Arsenic affected plant parts. 

3. To study which part of plants are restoring Arsenic. 

Abstract : 

Heavy metals are currently of high alarm environmental concern and are harmful to humans, 

animals and tend to bio accumulate in the food chain. Arsenic is a well known carcinogenic 

element, that can harm not only human health but also effect on plant and bacteria. Allium cepa 

and Allium sativum both belong to the family Liliaceae and Brassica nigra belong to the family 

Brassicaceae. These three plant have heavy metals uptake mechanism. The present study was 

designed to examine the effect of Arsenic (As) on germination, roots, stems and leafs length and 

also effects on cell divisions in the root meristems of germinated Allium cepa ,Allium sativum 

and Brassica nigra. The A.cepa, A.sativum and B.nigra  seeds were germinated with in Arsenic 

(As) solution at three different concentrations. The mitotic index and chromosomal abnormalities 

are used to evaluate genotoxicity and micronucleus analysis used to verify effect of heavy metal 

arsenic. The results showed that these three plants have the ability to accumulate arsenic in their 

tissue. Heavy metal concentrations increased in roots, stems, leaves and results are compared 

with those of control. Replicated experiments confirmed that, Arsenic accumulates in the 

different tissues in different parts of the plant and adversely affects the growth and productivity 

of the plants. Arsenic also effects on primary, secondary metabolites of Brassica nigra leaves 



with the increase of arsenic concentration. XRD analyses were used to determine the cristalinity 

of Brassica nigra leaves. FESEM-EDX was done to study the structural modifications and to 

estimate the concentration and distribution of As in roots, stems and leaves surface. The results 

showed that germinated A.sativum and Brassica nigra seeds has the ability to accumulate As in 

their tissue. Brassica nigra plant uptakes Arsenic upto leaf but Allium sativum can uptake arsenic 

upto root portions. The FESEM- EDX result indicates the presence of As in the roots, stems and 

leaves tissues of Brassica nigra and only root tissue of Allium sativum. Based on the results, the 

plant Allium sativum and Brassica nigra  can be considered as heavy metal accumulator.  

 

Introduction:  

Contamination of sediments with heavy metals is the major environmental problem all over the 

world. Heavy metals pollution are usually generated through industrial processes. Arsenic (As), 

being a highly toxic metal pollutant of soils, inhibits root and shoot growth and yield production, 

affects nutrient uptake and homeostasis, and is frequently accumulated by agriculturally 

important crops and then enters the food chain with a significant potential to impair animal and 

human health1. Phytoremediation is used as a green technology and can be applied to both 

organic and inorganic pollutants present in soil water and the air. Plants such as Brassica nigra 

show high tolerance to heavy metals and therefore, are used in phytoremediation studies 2. The 

finding showed that the low doses of As stimulated the root and shoot elongation of Allium 

sativum, Allium cepa and Brassica nigra  and at higher concentrations significant (%) reduction 

in  germination of these plants.  

Materials and methods:            

1. Soil sampling:-  

1.1 Soil collection area: Soil collected from Durgapur industrial area.  

1.2 Soil sampling: A V- shaped cut was made 15 to 18 Cm deep from soil surface and was taken 

1 cm slice from the upper side. Soil was collected in a clean plastic bag.  

1.3 Preparation of soil sample: Collected soil sample was dried, ground and sieved.  

1.4 Drying: Soil sample was air dried at (25-35ºC) and at relative humidity of 20-60 % and 

stored.  

1.5 Mixing: Soil sample was thoroughly mixed by rolling procedure. Soil dried on a piece of 

paper. This process repeated back in the reverse direction.  

1.6 Sieving: Soil sample was prior to drying and was pass through a 6 mm sieve (about 4 mesh 

per inch) by rubbing with fingers.  

1.7 Storing: -The soil was store in a polythene bag and was test by PUSA STFR METER.  

 



 

 

2. In vivo Culture and treatment of Arsenic on Allium sativum, Allium cepa 

and Brassica nigra:-  

Arsenic trioxide (As2O3) salt was used for arsenic source for this study. Stock solution (500 ml) 

of arsenic trioxide (concentration 200 ppm) was prepared, and from the stock solution, three 

different concentrations (20 ppm, 50 ppm, and 100 ppm) of arsenic trioxide solution were 

prepared. Soil was collected from industrial area and placed in four different pots (Soil 200gm) 

for planting of Allium sativum L., Allium cepa L. blubs and seeds of Brassica nigra. Then 

different concentrations of arsenic trioxide solution (20 ppm, 50 ppm, 100 ppm) were added (20 

ml) in three different pots except the pot marked as control.  

3. Cytological studies :-  

Root tips were utilized for cytological investigation. Root tips from the Allium cepa, Allium 

sativum, Brassica nigra were collected between 9 am to 9.45 am .Then root tip washed with 

distilled water and fixed in acetic alcohol for 24 hours and then was store in 70% alcohol for 

subsequent use 3. The seeds of three different plants were treated with various concentration of 

arsenic solution (20ppm,50ppm, 100ppm). After 7 days the root tips were taken and used for 

cytological studies. The root tips were collected from three different plants. After treatment, the 

root tips of three different plants were washed in distilled water and fixed in 1:3 acetic alcohol. 

Then root tip of three plant squashes were made by using iron alum, haematoxylin squash 

technique of Marimuthu and Subramaniam (1960) 4. This technique was used for the cytological 

investigations.  

4.Phytochemical Analyses:-  

4.1 Extraction:-  

The leaves of Brassica nigra was used for extraction of phytochemicals. Aqueous extraction was 

done. 

4.1.1 Aqueous extraction of Brassica nigra leaf :10 gm leaves was collected from different 

concentrations of Arsenic treated Brassica nigra plant and also control plant.Then leaves were 

crushed in sterile mortar and pestle by adding 100 ml distilled water. Then each plant leaf extract 

was filtered and collected in test tube, stored at 4ºC for further process.  

4.2 Phytochemical Analyses:-  

The detailed phytochemical analyses was carried out for all the extracts i.e. Arsenic treated 

leaves of Brassica nigra, as per the standard methods with some of the modifications 5.  

 



 

 

5. Antimicrobial assay:- 

 5.1 Agar Well Diffusion Method:   

The agar well diffusion method was employed for the determination of antimicrobial activity of 

plant (Brassica nigra) leaves extract. To brief, wells are made in Mueller Hinton agar plates 

using cork borer (7mm diameter) and the inoculums containing 100µl of microbial strains was 

spread on the plates with the help of glass spreader in an aseptic condition 200µl of Brassica 

nigra extracts in each well; The plates were incubated at 37ºC for 24 hours in incubator. The 

diameter for the zone of inhibition was measured in millimeter (mm) 6.   

6. X-RAY Diffraction analysis of Brassica nigra:- 

The arsenic treated and untreated Brassica nigra leaves were cleaned and sun dried for 10 days. 

For these experimental purposes, 100gm dried plant leaves were put in a 3 mixer-grinder cum 

blender (550 watts at 17000 rpm) rotating speed electrical motor. The plant leaves were 

grounded and crushed well and uniformly for 15 minutes with utmost precaution to avoid any 

contamination and made them as nano-sized powder. The powdered materials were packed in 

plastic pouches and stored in normal room temperature until use. XRD analysis of the prepared 

sample of  plant leaves was done using a X’pert PRO of PANalytical diffractometer, Cu-Kα X-

rays of wavelength (λ) =1.54056 Å and data was taken for the 2θ range of 10° to 80° with a step 

of 0.02°. XRD analysis gave Size and degree of crystalline of the particles 7. Its structural 

characterizations were studied with the nano plant leaves powder.  

 

7. Field Emission Scanning electron microscope (FESEM) and energy-

dispersive x-ray Spectroscopy (EDAX):-  

7.1 Sample preparation:-  

Primary fixation of roots, blubs, stems and leaves was done by each parts immersing in 4% 

glutaraldehyde and in 0.2 M phosphate buffer (pH 7.2) at room temperature. After that samples 

were rinsed 4 times for 15 –20 min with buffer without aldehyde fixatives. Then, all samples 

were dehydrated with ethanol series. Samples were mounted, and gold coating was done by IB2 

ion coater machine for FESEM investigations. Internal roots stem and leaf structures were 

examined by FESEM photographs 8. FESEM model Hitachi-SU attached with energy-dispersive 

x-ray spectroscopy provides supplementary information and is used for Arsenic and other 

element detections in different plant parts. 

 

 



 

 

Result:  

Soil of industrial area was highly polluted and acidic in nature and potassium, nitrogen , sulphur 

are present in this soil  in high amount ( Fig : 1).  

In Brassica nigra plant, in control condition all seeds were germinated but rate of germination of 

seeds gradually decreased with arsenic concentrations. All blubs of Allium sativum were 

germinated in control as well as different concentration of arsenic condition (Fig:2,3).  

Chromosomal abnormality gradually increased with the increasing arsenic concentrations (Fig:4).   

Some primary and secondary metabolites were found in each Arsenic treated and untreated 

leaves extract of  Allium sativum, Allium cepa and Brassica nigra. Some primary and secondary 

metabolites were not found in 50 ppm and 100 ppm arsenic treated leaves extract of Brassica 

nigra .  

Various extracts of Brassica nigra showed significant antimicrobial activity with E.coli 

pathogens due to the contribution of these phytochemicals.  An antimicrobial activity of leaves 

of Brassica nigra was observed by agar well diffusion method by measuring the diameter of 

zone of inhibition (in mm)11. Significant decrease in the zone of inhibition was observed on 

increasing the concentration of Arsenic treated Brassica nigra leaf extracts (fig-5).  E.coli was 

found to be highly sensitive to methanol extract followed by equivalent sensitivity by  water 

extract.   

The X-ray diffraction pattern of the leaf powder of Brassica nigra plant is shown in Fig.6. 

Indexing is the process of determining the size and shape of the unit cell given the peak positions 

in a diffraction pattern. The term gets its name from the assignment of Miller index labels to 

individual peaks12. For most applications, the index labels are less important than are the unit cell 

length and angle parameters that provide the link between crystal properties and the diffraction 

pattern. 

Structure of stomata and epicutilar wax of Allium sativum  leaves and as well as Brassica nigra 

gradually changed with the increasing concentrations of Arsenic. The micrographs of stem cross 

sections of As treated plants Brassica nigra were showed clotted depositions along the walls of 

xylem and phloem vessels compared to control group. The depositions were also seen in roots of  

As-treated plants Brassica nigra but were less intense compared to the stems 14. The microscopic 

study of blubs cross section of As treated plant Allium sativum showed structural changes of 

xylem vessels  and gradually increased with the increasing  As concentration. The surface of root 

of Allium sativum changed gradually with the increasing arsenic concentrations (Fig:7).  

Accumulation of arsenic was detected only in root system of Allium sativum and also arsenic was 

detected  in root, stem , leaf of Brassica nigra at different concentrations . 

 



 

 

 

 

 

 

                                                      [Fig 1:- soil test ] 

 

 

 

 

 

[Fig 2:- Germination pattern of  Brassica nigra ]   [Fig 3:- Germination pattern of  Allium sativum ] 

 

  

 

 

 

 

 [Fig 4:- Cytotoxicity  of  different  concentration arsenic treated Allium  sativum  root  tip ] 

  

 

 

 

 

[Fig-5: Antimicrobial activity test of  arsenic  treated  Brassica nigra  leaf  against Escherichia coli] 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                          [Fig-6: X-Ray  Diffraction  analysis  of Brassica nigra] 

 

 

 

 

 

 

[Fig-7: FESEM  microscopy  of stem anatomy  in control as well as Arsenic treated  (20ppm ,50ppm 

,100ppm)  Brassica nigra ]  

 

 

 



Discussion:   

Soil was highly acidic in nature and highly polluted [Fig-1].The germination rate of Brassica 

nigra plant seeds were decreased gradually with the increasing arsenic concentrations. In control 

condition all seeds (40) were germinated but in 100ppm arsenic condition only 17 seeds were 

germinated [Fig-2]. Arsenic inhibited the germination rate of Brassica nigra  seeds but all blubs 

of Allium sativum and Allium cepa were germinated in control as well as in presence of arsenic. 

Arsenic not inhibited the blubs germination of Allium cepa and Allium sativum [Fig-3].The 

growth of Allium sativum gradually decreased with the increasing arsenic concentrations. In 

control condition, Allium sativum height was 24cm ,and in 20ppm ,50ppm and 100ppm condition 

height were 22cm ,18cm and 14cm respectively because arsenic inhibited the growth of plant 15. 

In Brassica nigra plant growth, height of plant in control , 20ppm , 50ppm and 100ppm 

condition were 20.5cm,19 cm,17 cm,15.4 cm respectively. The number of root and root length of 

Allium cepa and Allium sativum gradually decreased with the increasing Arsenic concentrations. 

In 100ppm arsenic concentration root length was totally decreased in both the plants. In Brassica 

nigra number of lateral roots were gradually decreased and roots length was totally inhibited in 

100ppm concentration of arsenic .  

To study the effect of genetic damage in the meristematic cells of Allium cepa ,Allium sativum  

roots were analyzed to record the mitotic index, incidence of mitotic anomalies. Germinated 

roots, exposed to control condition did not show significant mitotic inhibition. The higher 

concentrations of 20, 50, 100 ppm of  arsenic treatment reduced the mitotic activity of roots of 

Allium cepa ,Allium sativum  and Brassica nigra. Chromosomal aberrations were induced at all 

the tested concentrations. The most frequent aberration was bridges and sticky chromosomes. 

Chromosome with disturbed spindles and fragments were also present in appreciable amounts. In 

Allium cepa , Allium sativum  and Brassica nigra chromosome aberrations were occurred with 

cetain growth restrictions. Sticky chromosome represent poisoned chromosome with sticky 

surface and probably lead to cell death. Sticky chromosome at metaphase and anaphase stage 

were abundant in the Allium indicating its toxicity (Fig: 4, 5). Genotoxicological effect was 

developed in Allium sativum  and Brassica nigra. In the present investigation a significant 

increase of the frequency of abnormal cells with chromosomal aberration was found in Allium 

cepa , Allium sativum  and  Brassica nigra  root  meristematic cells in presence of arsenic .  

In our present study of  Brassica nigra , the phytochemical investigation on the aqueous extract 

of Brassica nigra leaves; which indicates the presence of rich amount of secondary metabolites 

such as alkaloids, flavonoids, glycosides, cardiac glycosides tannin, phenolic compounds, 

saponins, terpenoids and steroids. Secondary metabolites especially alkaloids, flavonoids, 

saponins, and tannins are known to have curative activity against several pathogens 8. The 

amount of all primary and secondary metabolites were decreased with the increasing arsenic 

concentrations in  tested plants 16. In 100ppm leaf extract condition flavonoids ,terpenoids and 

tannin were not found and amino acid ,protein ,carbohydrate were found in very low amounts.  

 



An antimicrobial activity of leaves of Brassica nigra was observed by agar well diffusion 

method and by measuring the diameter of zone of inhibition (in mm). Two concentrations of 

extracts were taken (200µg) and tested against Escherichia coli. Significant increase in the zone 

of inhibition was observed on increasing the concentration of extracts. E.coli was found to be 

highly sensitive to methanol extract followed by equivalent sensitivity by water extract of the 

plant. Water extract showed second highest inhibition, methanol extract was found to be more 

potent antibacterial agent against E.coli followed by ethanolic extract. Among the tested strain, 

methanol extract of Brassica nigra showed high degree of inhibition.The observations suggested 

that certain bioactive compounds are responsible for the antimicrobial activity. The effectiveness 

is not due to one of its constituents, but may be the combined action of many constituents namely 

alkaloids, tannins, flavonoids, steroids and quinines 18. Our preliminary studies confirmed that 

above all phytochemicals present in the methanolic extract of Brassica nigra . Antimicrobial 

activity is gradually decreased against bacteria with the increasing concentration of arsenic 

treated leaf extract.  

In XRD-Analysis degree of crystalline is perhaps the most common quantitative application of 

XRD. When the amorphous phase is present or suspected, XRD can be used to characterize the 

material and determine the ratio of crystalline to amorphous material in the sample 19. 

Crystalinity was absence in all leaf powder of Brassica nigra (control ,20ppm, 50ppm, 100ppm)  

and it was amorphous in structure. After treating with arsenic at a certain limit same signal was 

received but in 50ppm and 100ppm arsenic treated plant leaf powder there might be some 

formation of conjugated structure or some crystalline compounds, for this reason very sharp peak 

was generated in 50ppm and 100ppm arsenic treated plant leaf powder.  

In FESEM study leaves of Allium sativum were not strongly affected by the treatment with 

Arsenic at different concentrations but the epicutilar wax on the epidermal cell of Allium sativum 

leaves were gradually decreased with the increasing arsenic concentrations and thickness was 

also increasing. Internal structure of garlic bulbs under FESEM showed that xylem lumen were 

gradually decreased with the increasing arsenic concentrations. The external structure of roots 

were more or less similar after treating with arsenic but in Brassica nigra stomata were abnormal 

in shaped in 50ppm and 100ppm arsenic treated leaves. The internal structure of stem were 

changed with the increasing arsenic concentration in Brassica nigra, xylem lumen were 

gradually increasing with the increasing arsenic concentrations and phloem walls were disrupted 

or thickness were increased 20. Brassica nigra stem sections were showed very thick phloem wall 

in 50ppm and 100ppm arsenic treatment. The vascular bundle of stems were gradually disrupted 

with the increasing arsenic concentration in Brassica nigra. The internal structure of roots of 

Brassica nigra plant showed different ultra structure with the increasing arsenic concentrations 

(50ppm and 100ppm). Plant root section showed thick phloem and disrupted tissue and big 

xylem vessels (Fig: 6).   

Arsenic was found in roots internal portion of Allium sativum but  atomic %  of other compounds 

like C and N, O, S ,P,  K ,Ca , Mg, Na  significant changes were occured. Atomic percentage of 

Arsenic in control ,20ppm , 50ppm ,100ppm arsenic treated plant were 0.00%, 0.05% , 0.16% , 

0.04%  respectively which clearly revealed that  Allium sativum uptake arsenic up to root but not 

transported to the blub and leaf  portion.  



Arsenic was found in leaves internal portions because arsenic uptake to this portion of Brassica 

nigra but  atomic %  of other compounds like C and N, O, S ,P ,k  changes occurs. Atomic % of 

in control ,20ppm , 50ppm ,100ppm arsenic treated plant were 0.00% ,0.61% , 0.61% , 0.54%  

respectively which confirms arsenic transport up to the leaf of Brassica nigra plant .   

Conclusion :  

Arsenic is known for its toxic effects on plants, animals, chromosomes, genes etc. It adversely 

affects the growth and yields of the plants. Many industries release heavy metals which 

contaminate the soil and causing the serious health problems of humans and other animals and 

also pollutes the environments due to their persistence and bio-accumulative nature. In this study 

it was observed that arsenic affects on Allium sativum, Allium cepa and Brassica nigra growth 

and chromosome structures. Arsenic affects on primary and secondary metabolites. In this study, 

accumulation of arsenic was detected only in root system of Allium sativum and also detected in 

root , stem , leaf of Brassica nigra at low to high concentrations.  
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WORK DONE  

 Histometric, histochemical and histological studies of the ovary and testes of a 

carp, Labeo bata collected from the local water bodies of Bishnupur demonstrate 

the annual events of its ovarian and testicular function respectively. The month 

wise studies reveal that oogonial proliferation and recruitment of primary oocytes 

occur during resting (November-December) and preparatory phase (January- 

February), while the testicular scenario reveals the fresh appearance of primary 

spermatocytes along the border lines. Ovarian and testicular growth are found to be 

in concert with the enhancement of temperature and photoperiod from the month 

of March when oocytes are characterised with the inclusion of yolk vesicles and 

yolk granules while the testicular secondary spermatocytes are found to increase in 

number and decrease in size. These oocytes are transformed to yolky mature 

follicles during maturation phase (April to May) while the spermatocytes further 

reduce in cytoplasmic content and come to lie closer to the follicular lumen 

forming the cohorts of spermatozoa.  On the contrary the maximum oocyte 

diameter is attained by the mature oocytes during spawning phase (June to August) 

after germinal vesicle breakdown. The spermatozoa undergoes spermiogenesis 

forming the swift sperm with prominent long tail. Ovary undergoes regression with 



decline of water temperature during September-October. Hypertrophid granulosa 

cells take active part in resorption of yolky oocytes. The new oogonia appear only 

after complete resorption of yolky oocytes. Our study reveals environmental 

factors such as photo-thermal conditions are the major regulator of the gonadal 

function in L. bata. 
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