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Abstract: 

Conversational chatbots are Artificial Intelligence (AI)-powered applications that help users with different 

tasks by responding in natural language and are widely used in a variety of industries. Many chatbots we 

experience on websites and voice assistants like Google assistant, Alexa and Siri do not express empathy to 

the user, and their ability to empathise stays underdeveloped. A lack of empathy for the user is not required 

for a transactional or interactive chatbot, but bots designed to support mental healthcare patients must 

understand the user's emotional state and customise the conversations accordingly.  

Keywords: Chatbot, Artificial Intelligence, Emotions, NLP 

1. Introduction: 

People with mental illness find it difficult to get professional help because of social disgrace and hesitancy. 

Because of this situation, it is not easy to support individualized patients with mental disorders. To 

overcome these problems, mental health professionals are using artificial intelligence-based chatbots, 

among others, as a first line of defence to meet the needs of individuals affected by mental health issues. 

When dealing with patients with mental illness, it is important to understand their emotional state and 

respond with simple micro-interventions such as breathing exercises and suggestions for friendly 

conversation. It helps to improve the patient's positive mood. The main advantage of these bots is that they 

provide actionable, evidence-based and compelling digital solutions that can quickly fill professional gaps. 

Although the development of artificial intelligence has paved the way for many chatbots, three Therapeutic 

Mental Health chatbots stand out and are widely used. A chatbot programmed to understand emotions can 

be similarly proactive, holding stories containing patient likes and dislikes, as well as topics that make 

patients laugh. Chatbots can optionally communicate patient likes and dislikes. Additionally, the adoption 

of therapeutic chatbots is growing rapidly due to the following benefits: 

Manage the patient's mental state and be able to contact a physician in the event of an adverse event. 

1. Chat support for all time 

2. Smart with reactive actions such as answering questions instantly and giving patients tips on 

disease prevention and care. 
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Abstract: 

The case represents a company named Vibrant Paints who faced a huge loss because of a 

decision taken by the accounts manager to stop paying transit insurance. It tells about the 

incident that a company faced and they suffered losses for several years.  

One evening Akhil was sitting in his office and was just thinking about the sequence of 

incidents that had happened a few months ago. He was trying to understand the impact of the 

decision about transit insurance on the reputation of the company. He was planning to meet 

his friend Sonu who is the marketing manager to understand the sales growth of the products 

sold. Just then he got a call from the CEO of the company to meet him.   

 

Introduction 

Akhil, a young enthusiastic accounts manager was posted in Vizag, India, to take charge as 

the new account’s manager in Vibrant paints. He was the most sought after candidate as he 

was edged with a certificate in SAP. Vibrant paints had its manufacturing plant in Rajasthan. 

The paints were shipped to various centres through roadway across India and were stored in 

warehouses. These centres then transported the paints to distributors via trucks through road-

ways.  The entire demand and supply were triggered and automated by SAP.  

 

Background 

The paint industry in India is over 100 years old. Vibrant paints was the first company which 

started its operation in 1902 in Kolkata. The major competitors of Vibrant were Asian paints 

which had a market share of 39%  and Berger paints with 12% market share. The domestic 

Industry in India is estimated to be Rs. 500 billion, with the decorative market constituting 

75% and 25% catering to automobile, packaging and protective coatings. Indian per capita 

consumption of paint stood at 4.1kg in 2019. Supply exceeded demand, shorter festival 

season and monsoon further decreased the demand, however a wide variety of colours were 

available to the end users. 
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Abstract: This study aims to know the concentration of heavy metals in the muscle of three species of edible fish collected from 
Ramnagar market of Hyderabad city and to assess the possible health risks associated with its consumption. In this study, we 
used Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES) to estimate cadmium (Cd), lead (Pb), and mercury 
(Hg) in different types of fishes, such as Rohu (Labeo rohita), Roopchand (Piaractus brachypomus) and MilkFish (Chanos 
chanos). The concentration range of heavy metals in this study is cadmium ranges from 0.04-0.05mg/kg, while lead is between 
0.04-0.07mg/kg and mercury is 0.05mg/kg. The permissible limit for cadmium is 0.3mg/kg, lead is 1.5mg/kg and mercury is 
0.5mg/kg given by FAO/WHO. By comparing the values obtained in the present study with those of permissible limit values, we 
can conclude that the consumption of these three fishes from the Ramnagar area does not cause any health risk to humans. 
Keywords: Heavy metals, cadmium, lead, mercury, edible fishes 
 

I. INTRODUCTION 
Heavy metals are metals with chemical elements, each of which has a relatively high density of atomic numbers and atomic masses 
of > 50 carbon units. Examples: cadmium (Cd), lead (Pb), arsenic (As), mercury (Hg), copper (Cu), zinc (Zn), nickel (Ni), etc., 
(Spiegel,2002). Among them, Zn, CU, and Ni are essential metals and have normal physiological regulatory functions. The non-
essential heavy metals are Cd, Pb, As, and Hg as they are not necessary for metabolic activity. According to the properties of heavy 
metals Dmitri Mendeleev arranged them in p and d blocks in the periodic table [1]. Worldwide, heavy metal pollution in fish has 
become a major problem due to heavy consumption of fish by humans because of its nutritional benefits, high protein supply & 
omega fatty acids without knowing the fish polluted [2], [3]. Cadmium (Cd) is the 7th most toxic heavy metal as per ATSDR 
(Agency for Toxic Substance and Disease Registry) ranking [4] . Among non-essential heavy metals, Cadmium (Cd) is highly toxic 
and well recognized for its adverse influence on an enzymatic system of cells & oxidative stress. In the mammalian system, 
metallothionein plays a major role in determining the metabolism of Cadmium. Cadmium interferes with zinc in the enzyme system. 
A small dose of Cadmium may inhibit mitochondrial oxidative phosphorylation (Miller, W.J.1971). Lead is a highly toxic metal. It 
enters the body through ingestion or inhalation. Lead metal cause toxicity in living cells by ionic mechanism and oxidative stress [5]. 
The mechanism of lead toxicity occurs due to its ionic nature which replaces the bivalent cation like Ca+2, Mg+2, Fe+2, and 
monovalent cations like Na+1 which disturbs the biological mechanism of the cell. Lead can substitute Calcium [Ca] [5] which 
inhibits calcium-dependent events such as Protein- kinase –C [6]. Mercury is a heavy metal belonging to the transition element 
series of periodic tables [7]. Mercury exists in three forms i.e metallic elements, inorganic salts, and   organic compounds  
( Transande et. al,2005). In human blood, mercury vapor oxidizes to mercuric ions. The ionic mercury is then circulated in the blood, 
bound mostly to plasma proteins [8]. The molecular mechanism of mercury toxicity is based on chemical activity and oxidative 
stress. In the cell both mercury and methylmercury form covalent bonds with cysteine residue protein. 
The study aims to compare the concentration of the three heavy metals cadmium (Cd), lead (Pb) & mercury (Hg) in the muscle 
tissue of edible fishes namely Rohu (Labeo rohita), Roopchand (Piaractus brachypomus) and MilkFish (Chanos chanos). 

 
II. METHODOLOGY 

Edible fish samples of three different species of fish were collected from Ramnagar Market, Hyderabad, Telangana. The samples 
were collected in polythene bags and sealed and stored in an ice box and then taken to the laboratory for further analysis. 
The procedure followed for the estimation of three heavy metals cadmium (Cd), lead (Pb) & Mercury (Hg) in the muscle of three 
edible fishes namely Rohu (Labeo rohita ), Roopchand (Piaractus brachypomus) & Milkfish (Chanos Chanos) with the help of an 
Inductively Coupled Plasma Optical Emission Spectroscopy(ICP-OES) machine of the model of AVI0 200. 5gm of muscle tissue 
from each fish is taken for the estimation of three heavy metals. 5gm of sample digested with super pure nitric acid using 7ml of 
HNO3

+3 ml of H20 after digestion made up to 25ml. Finally aspirated into ICP-OES against standard references. 
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Table 1: Scientific, common & local names of fishes 
Scientific name Common name Local name 

Labeo rohita Rohu Sheelavathi 
Piaractus brachypomus Pacu Roopchand 

Chanos chanos Milk fish Pala Bontha 
 

III. RESULTS 
The concentration of three heavy metals Cadmium, Lead & Mercury in the muscle of three edible fishes Rohu (Labeo rohita), 
Roopchand (Piaractus brachypomus) & Milkfish (Chanos chanos) are tabulated as below 
 

Table 2: Concentration of heavy metals in fish samples 
S. No Scientific name Cadmium 

(Cd) mg/kg 
Lead (Pb) 

mg/kg 
Mercury 

(Hg) mg/kg 
Permissible limit 
(FAO/WHO:1984, 

1989) mg/kg 
1 Labeo rohita (Rohu) 0.04 0.05 0.05 0.3 
2 Piaractus 

brachypomus(Roopchand) 
0.05 0.07 0.05 1.5 

3 Chanos chanos (Milk fish) 0.05 0.04 0.04 0.5 
 
 

 
Figure1: Comparative graphical representation of the concentration of heavy metals in the muscle of different edible fishes taken 

with its permissible limits given by WHO/FAO (1984, 1989 ) 
 

IV. DISCUSSION 
Heavy metals are accumulated in aquatic ecosystems due to urbanization, industrial waste discharge, and agricultural runoff [9]. 
Aquatic pollution is one of the major rising problems globally and it also affects the total aquatic food. Ingestion of polluted fish and 
exposure to heavy metal cause health problems in people [10]. But in the current study, the focus is on the concentration of heavy 
metal in the muscles of the fish, because it is the part most consumed by people. The range of heavy metal concentration in my 
study is cadmium ranges from 0.04 - 0.05mg/kg while lead ranges from 0.04-0.07mg/kg and mercury ranges in 0.05mg/kg.  
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The permissible limit of Cadmium is 0.3mg/kg ,Lead is 1.5mg/kg & Mercury is 0.5mg/kg is given by FAO/WHO (1984, 1989) [11]. 
In the present study, we compared heavy metals (Cd, Pb &Hg) in the muscle of three edible fishes namely Labeo rohita (Rohu), 
Piaractus brachypomus (Roopchand), and Chanos chanos (Milkfish), and found to be less than the permissible limit given by 
WHO/FAO (1984,1989). 
 

V. CONCLUSIONS 
By comparing the results of this study with permissible values given by FAO/WHO (1984,1989), we can conclude that the three 
heavy metals cadmium, lead, and mercury in three different edible fishes seen in the same concentration with a slight difference and 
by consuming these three fishes namely Rohu (Labeo rohita), Roopchand (Piaractus brachypomus) & Milkfish (Chanos chanos) 
does not cause any health risk to human. 
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Abstract 

The present scenario of enhanced rates of population growth increases the demand for oil seed crops like 

groundnut. However, with rapid industrialization and urbanization soil pollution with toxic compounds as well 

as high levels of salinity act as barrier on cultivation of oil seed crops. In the present study mutant calli of 

groundnut Arachis hypogaea L were developed by gamma irradiation treatment and were selected for salinity 

resistance. Increased proline levels and decreased water potential are the biochemical and physiological 

hindrances in the stress conditions like salinity, these two parameters were also taken into study. In the course of 

study it was observed seed treatment with mutagen, viz; Gamma rays produced maximum number of salinity 

resistant mutant calli. In salinity conditions the proline accumulation was less in the mutant calli as compared to 

control and the water potential was nearly normal in the mutants while in the control it decreased significantly. 

This biochemical marker of decreased proline levels and normal water potential in the mutant calli under salinity 

stress is a clear indication of development of salinity stress resistant mutants. 

 

Keywords: ICGS-11, ICGS-44, groundnut 
 

 

Introduction 

At the time when rapid rate of population growth places pressure agriculturist to increase the production of food 

crops. It is highly imperative that the yield traits should be improved by application of recent technology. Among 

the important food crops groundnut is a protein rich oil seed crop. One of the major breeding objectives in 

groundnut improvement programmes is to develop varieties with higher and more stable yields. Though the 

production of groundnut is increasing during last few years however the demand for this oil seed crop is also 

increasing. Thus, there is an urgent need to generate variability by adopting innovative approaches like invitro 

mutagenesis and stress tolerance. In the present study ground mutant calli were produced by gamma irradiation 

that were tolerant to salinity stress conditions. 

 

Review of Literature 

Mutagenesis is an effective approach in the field of crop improvement. The induction of genetic variation so as 

to obtain stress tolerant variants will be significant step in the improvement of crop plant. During the course of 

development and differentiation the cells undergo different types of nuclear and chromosomal changes such as 

endomitosis, polysomy and mutation (D Amato 1977) [1]. Such as situation can be exploited for selection of 

desirable variants (Skirvin, 1978) [26]. Genetic manipulation by mutagens, growth regulators and drugs can bring 

about additional changes that can be induced and useful variants can be recovered as done in sugarcane (Lieu 

and Chen, 1976), Heinz et al 1977) [20, 19]. 

The concept of mutation was put forth by de Vries (1901) [9]. Note worthy studies were taken up by Stadler 

(1928) [27] who used x – rays and gamma rays to induced mutations in barley and maze. Gregory (1955, 1956, 

1957, 1965) [16, 14, 15] and Gaul (1965) [12] reported radiation induced genetic variability of quantitative characters 

in several crop plants. 

In the present study gamma irradiations were used as physical mutagen. As far as the efficacy of gamma 

irradiations are concerned it was observed by Davies in several crop plants (1968, 1970, 1973) that it depends on 

the genotype and the stage of growth at which radiation is given. 

Rosa et al (1980) observed gamma radiations increase percentage of proteins and oils in groundnut. Cheah et al 

(1990) reported increase in the ratio of oliec acid and linoliec acid in oil contents of groundnut mutants obtained 

by gamma irradiations. 

Invitro mutagenesis has been achieved in several species for salt tolerance (Nabors et al 1980) [24] pathotoxins 

(Bajaj et al 1981 a) [2], herbicides (Gressel et al 1978) [17], Chilling (Dix and Street 1976) [10], Viruses (Heinz et 

al 1977) [19] and various drugs (Widholm, 1977). The selection of invitro stress resistant mutants have also been 

reported in the major stress condition that is higher salt levels. Croughan et al (1978) [5] selected salt tolerant 

traits of Alfalfa sp. However no such work has been reported in groundnut (Bajaj 1984) [3]. As such in the present 
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Abstract
Heavy metals are class of elements in which no biological role in plants, at the same time it is imparting
toxicity in plants especially metabolic activities. Toxic effect of different concentrations of heavy
metals such as cadmium, chromium, mercury and lead was studied by cultivating rooted propagules of
Boerhavia diffusa L. for a period of twenty days in Hoagland nutrient medium, artificially contaminated
with known concentration of those heavy metal ions. Toxic effect of these heavy metals are negatively
influencing the metabolic activity of the plants. Protein profiling of root, stem and leaves of B. diffusa
are traced by using the techniques SDS-PAGE. Protein profiles of cadmium, chromium, mercury and lead
stressed proteins showed significant difference when compared each metals and tissues, respectively.
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1. Introduction

In recent years, heavy metal (HM) toxicity has become a global
concern which always imposing a severe threat to the environment
and human health. In the case of plants, a higher concentration of
heavy metals, above a threshold, adversely affects cellular
metabolism because of the generation of reactive oxygen species
which mark the key biological molecules. Moreover, some of the
heavy metals  such as mercury and arsenic, among others, can
directly alter the protein/enzyme activities by targeting their – SH
group to further impede the cellular metabolism (Noctor et al.,2012;
Shahid et al., 2014; Riyazuddin et al., 2022). B.diffusa (Common
name-Hogweed) belonging to the family of Nyctaginaceae, is a
diffused perennial herbaceous medicinal plant growing prostrate or
ascending upward in habitats like grasslands, agricultural fields,
fallow lands, wastelands and residential compounds (known also
under its traditional name as ‘Punarnava’  in sanskrit and
“Chuvannathazhuthama” in malayalam). The plant was named in
honour of Herman Boerhaave, a famous Dutch Physcian of the 18th

Century (Chopra, 1969).  B. diffusa plant has a long history of uses
in Ayurvedic or natural herbal medicines (Dhar et al., 1968). The
major active principle present in the root is alkaloidal and is known
as ‘punarvavine’.  The medicinal value of this plant in the treatment
of a large number of human ailments is mentioned in Ayurveda,
‘Charaka Samhita’, and ‘Sushruta Samhita’. About 45 Ayurvedic

preparations  inclusive of ‘Dhanvantaaristam’, ‘Chyavana
parasam,’‘ Ashokarishtam’, ‘Punarnavasavam’, ‘Rasanadikasayam’,
‘Narasimharasayam’, etc., contain  the roots, leaves or entire  plant
of B. diffusa (Sivarajan and Balachandran, 1994).  The roots, leaves
or the whole plant of B. diffusa have been employed for the treatment
of various disorders in the Ayurvedic herbal medicine in India,
Nepal, Sri Lanka and  China. The root is mainly used to treat
gonorrhoea, internal inflammation of all kinds, dyspepsia, odema,
jaundice, menstrual disorders, anaemia, liver-gallbladder and kidney
disorders, enlargement of spleen, abdominal pain, etc. (Kirtikar and
Basu, 1956). It was also demonstrated that the drug decreased the
albumin urea, increased the serum protein and lowered serum
cholesterol level (Ramabhimaiah et al., 1984). Singh and Udupa
(1972) reported that the dried root powder showed curative
efficiency  for the treatment of helminth  infection.

B. diffusa is a medicinal plant  widely used as an  important ingredient
of many Ayurvedic preparations. These plants grow profusely as
wild plants and  are well adapted to polluted areas such as road
side, railway track, banks of drainage,  vicinities of public comfort
station, etc. By trial and error experiments, the present  author
observed that B. diffusa plants  grow well  in Hoagland nutrient
medium under hydroponic system.  So, simulated experiments  were
set up to analyse the responses of B.diffusa by cultivating  rooted
propagules in Hoagland solution artificially contaminated with
known quantities of cadmium chloride (CdCl2), potassium
dichromate (K2Cr2O7), mercuric chloride (HgCl2) and lead acetate
(CH3-COO)2Pb 3H2O.

Eventhough,  effect of Cd, Cr, Hg and Pb have been investigated in
a number of plants. Effect of these heavy metals on medicinal
plants  in general and B. diffusa in particular have not yet been
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Solanaceous vegetables play an important role in nutrition and also to cope with malnutrition. These 
vegetables are affected by fungi, bacteria, phytoplasma, phanerogamic parasites and plant parasitic 
nematodes. Among PPN, root knot nematode Meloidogyne incognita is one of the major limiting 
factors in the production of vegetables in various mandals of Ranga Reddy districts, India. An 
extensive survey in vegetable growing mandals of Rangareddy districts namely  Maheshwar 
Mandal, Moinabad Mandal and Chevella Mandal revealed the incidence of root knot nematode in all 
the major vegetable growing areas. During this period a total of 46 root samples ( tomato, brinjal and 
chilli ) were collected from farmer’s fields. Out of the 46 collected root samples, 24 samples were 
infected with root knot nematodes and the overall distribution of the disease was 52.17%. It was 
clear that infected samples collected from Maheshwar Mandal showed the maximum number of 
galls per root system (78.57) followed by Moinabad Mandal (43.75) while the lowest number of 
galls (37.5) were found in Chevella Mandal. The maximum mean RKI (3.66) was observed in the 
Maheshwar Mandal followed by the Moinabad manual (3.5) and the least mean RKI was observed 
in  Chevella Mandal (2.0).  
 

 
 

 
 
 

 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

  
 
 
 

INTRODUCTION 
 

The successful raising of vegetable crops is constrained by the 
attack of plant parasitic nematodes. Root-knot nematodes 
which belong to the genus Meloidogyne are one of the most 
economically damaging genera of plant-parasitic nematodes on 
field crops. Plant parasitic nematodes are considered as one of 
the important limiting factors in the production of vegetable 
crops because of their remarkable host range, worldwide 
distribution and devastating host range (Wajid khan and 
Ahmad khan 1998). Among the PPN, Root knot nematodes 
(Meloidogyne spp) are an economically important group (Perry 
et al, 2009). 
 

Root knot nematodes, Meloidogyne spp, are one of the major 
economically damaging plant genera of parasitic nematodes on 
vegetable crops, especially Solanaceous vegetables. Root knot 
nematodes are obligate parasites of the roots of many plant 
species, and more than 3000 plant species are parasitized by the 
Root knot nematodes (Hussey and Janssen 2002). Among the 
varied crops vegetables are worst affected, barely any vegetable 
crop escapes the infection (Sharma et al., 2006; Anwar et al., 
2007; Singh and Khurma, 2007). Root knot disease is caused 

by different species of Meloidogyne.  In India, there are several 
species of RKN found 3including M.incognita, M.javanica, 
M.arenaria and M.hapla. 
 

The damage caused by root knot nematodes has been estimated 
to be about $150 billion worldwide. In India, it has been 
estimated an average national loss of 21,068.73 million rupees 
is due to plant-parasitic nematodes (NIPHM Rajendra Nagar). 
 

Solanaceous vegetable crops play an important role in nutrition 
and also to cope with malnutrition, especially as sources of 
vitamins like vitamin A, C, E, thiamine, niacin, folacin,  
pyridoxine, minerals and dietary fibre. Besides these supplies 
many nutrients, these vegetables provide diversity to the diet 
and also make the food attractive with their flavor, colour and 
texture. They are called Protective Foods as they are rich 
sources of vitamins, minerals and phytonutrients. 
Phytochemicals found in these vegetables like lycopene in 
peppers and tomato, nasunin in brinjal are powerful 
antioxidants and are important in reducing the risk of chronic 
diseases by protecting against the free radical damage, by 
changing metabolic activation and also detoxification of 
carcinogens and even by influencing processes which alter the 
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many nutrients, these vegetables provide diversity to the diet 
and also make the food attractive with their flavor, colour and 
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