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INTRODUCTION    

Ever since ancient times, in search for rescue for their disease, the people looked for drugs in 

nature. The beginnings of the medicinal plants’ use were instinctive, as is the case with animals. 

In view of the fact that at the time there was not sufficient information either concerning the 

reasons for the illnesses or concerning which plant and how it could be utilized as a cure, 

everything was based on experience. In time, the reasons for the usage of specific medicinal plants 

for treatment of certain diseases were being discovered; thus, the medicinal plants’ usage gradually 

abandoned the empiric framework and became founded on explicatory facts. Until the advent of 

iatrochemistry in 16th century, plants had been the source of treatment and prophylaxis. 

Nonetheless, the decreasing efficacy of synthetic drugs and the increasing contraindications of 

their usage make the usage of natural drugs topical again. 

For thousands of years, medicinal plants have been used in various cultures of the world as a safe 

therapeutic modality. The operation of medicinal plants is based on the rich experiences of 

innumerable healers over centuries, inherited from ancestors, healer-to-healer transfer, or 

developed through personal experiences over time. Modernity or cultural revolutions have not 

altered the in-depth wisdom of this natural medical paradigm. Consequently, no modern system of 

medicine can ordinarily lay claim to it. 

Extensive investigations have revealed that medicinal plants in different shapes, either in crude 

form or pure molecules isolated from them, represent the most ancient mode of medication. 

Archaeological studies have been provided reasonable evidences that the healing properties of 

plants were known to peoples in prehistoric time. 

The chemicals that are produced by plants are called as phytochemicals. These are produced by 

the plant’s primary and secondary metabolism. These phytochemicals are important for the plants 

to thrive or thwart other plants, animals, insects and microbial pests and pathogens. They also help 

plants and protect them from disease and damage caused by environmental hazards like pollution, 

UV, stress and draught. They are used as traditional medicine and as poisons from ancient days. 

Medicinal plants are a gift to us from the nature as they provide a number of health benefits to us. 

In India these medicinal plants are used for about centuries for their properties and are still used to 

this date.  
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India has a variety of traditional medical systems like Ayurveda, siddha, unani and a huge class of 

ethnomedicine. This knowledge of medicine was disappeared due to the western culture that has 

been on us on the past and is reappearing again as their importance have been realized and lack of 

side effects are also an important aspect in these types of traditional medicine.  

As per a report by World Health Organization (WHO), over 80% of the people of developing 

countries are relaying on the traditional medicines that are extracted from the plants for their 

primary health needs. 

Use of these traditional medicines for the preparation of modern medical preparations is 

indispensable and thus ‘Phytomedicines’ are a link between the traditional and modern medicine.  

Plants provide the basic nutrients needed for the growth of animals and humans like proteins, 

carbohydrates, fats, vitamins and oils minerals. The phytochemicals are majorly classified as 

primary and secondary metabolites. The primary metabolites are responsible for the basic 

development of the plant which includes the sugars, amino acids, proteins, nucleic acids, 

chlorophyll, etc 

Secondary metabolites are those which are needed for the survival of the plants in a harsh 

environment. They form the smell, colour and taste of the plants and secondary metabolites such 

as flavonoids, tannins, saponins, alkaloids, steroids, phytosterols are found to have other 

commercial applications like they can be used as colouring agents, as drugs as flavouring agents, 

insecticides, pesticides, anti-bacterial and antifungal products. Moreover, they can also be used to 

protect humans from many diseases like cancer, diabetes, cardiovascular diseases, arthritis and 

aging and so on. 
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                                   REVIEW OF LITERATURE 

                              

 Plants constitutes majority of the living population of earth. Among plants, there are so many 

medically relevant plants that are to be recognized, analyzed and utilized to treat various 

diseases. Ever since technology has advanced, new methods have been identified to extract and 

utilize different plant varieties.  

 Even now scientists are constantly trying to find out new drugs with different pharmacological 

values such as anti-inflammatory, anti-microbial, anti-fungal properties, etc. Phytochemistry 

focuses around the study of various chemical components that are accumulated in plants as a part 

of their own metabolism and biological functions. It includes both quantitative and qualitative 

estimation of active components such as alkaloids, flavonoids, phenol, etc.      

Skin disorders and many other dermatologically related issues are a major concern of the 

population. There are many herbal remedies available for these problems but they are still 

unknown to people. Several researches are ongoing in order to find the potential of different 

medicinal plants for curing various diseases. 

Balakumar et al (2011) studied about the Antifungal activity of Ocimum sanctum L. on clinically 

isolated dermatophytic fungi. The leaves were collected and phytochemical analysis was done on 

various extracts of powdered sample. The extract showed the presence of various secondary 

metabolites such as tannin, steroids, etc which may be responsible for the inhibition of various 

dermatophytic fungi. 

In a study conducted by P. Prakash et al (2004), therapeutic uses of O.sanctum L. with a special 

note on Eugenol revealed that Eugenol is a major constituent of essential oil and is capable of 

possessing anti-fungal and anti-viral properties that can be major asset against dermatological 

problems. 

KP Sampath Kumar et al (2010) revealed about the importance of ursolic acid which helps in 

retaining the elasticity in face and prevent it from ageing and causing wrinkles. 

In the phytochemical analysis of O.sanctum L., Priya Pachcal et al (2019) studied about the 

presence of cirsilineol, circimaritin, isothymusin, apigenin and rosameric acid in the isolated 

aqueous extract of O.sanctum L. which may be useful for treating microbial and fungal 

infections. From the study, we can conclude that the extract can be used for new formulations 

and potent antimicrobial drugs of natural origin.                                                  
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Faiz et al (2009) conducted a study on Azadirachta indica to rationalize its traditional use. The 

isolated phytoconstituents extracted from the leaves of A. indica was taken in two concentrations 

– 50mg/ml and 75 mg/ml and were applied against Staphylococcus areous, Coryne bacterium 

bovi and E. coli using disc diffusion method. The results noted was that 75mg/ml concentration 

was more effective than 50mg/ml. 

Garima, Verma and Munna (2014) conducted an objective study to understand the potential of A. 

indica for curing skin ailments. The results suggested that leaves of A. indica for curing have 

some antibacterial and antioxidant property which is due to the presence of certain 

phytoconstituents. 

Melesa et al (2016) conducted a phytochemical analysis of bark and seed extracts of A. indica. 

The data resulted positive for glycosides, phytosterols, polyphenols and saponin. A. indica thus 

found very active against all gram-positive and gram-negative bacteria which was the aim of 

study  

The studies conducted by Alka et al (2018) on A. indica showed different properties like 

antibacterial, antifungal, and antioxidant. The phytochemical analysis on A. indica resulted 

positive for saponins, tanins, phenols, proteins, glycoside, alkaloids, flavanoids, carbohydrate, 

terpenoids. The aim was to screen out the active components and test the antibacterial activity in 

different solvents. 

Different mechanisms have been proposed for the wound-healing effects of A.vera L. gel, which 

include keeping the wound moist, increasing epithelial cell migration, more rapid maturation of 

collagen, and reduction in inflammation.  

In a study conducted by Davis et al (1994) reported that a high molecular weight polypeptide 

constituent from the gel demonstrated a healing effect on excisional wounds in rats. 

A.vera L. has excellent anti-aging effect by producing the collagen and elastin fibres making the 

skin more elastic and less wrinkled as reported in an in vivo study conducted on mouse ears by 

Davis et al (1993). 

Habeeb et al (2007) has reported the activity of A.vera L. inner gel against both Gram-positive 

and Gram-negative bacteria has been demonstrated by several different methods. 
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Dinesh et al (2012) conducted a photochemical analysis to examine the phytochemical 

parameters of A. vera L. which can be used as a tool for its standardization. Phytochemical 

analysis revealed the presence of alkaloid, carbohydrate, tannin, steroid, triterpenoid and 

glycoside. The results indicate that the plant extract are rich in berberine and gallic acid implying 

their importance to human health.  
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                   MATERIALS AND METHODS 

  

The study was conducted in order to analyse the pharmacognostic and phytochemical properties 

of the plants Azadirachta indica L. coming under the family Meliaceae, Ocimum sanctum L. 

coming under the family Lamiaceae and Aloe vera L. coming under the family Asphodelaceae. 

  

The various parameters utilized for the analysis of the plants are the following:  

  

PHYTOCHEMICAL ANALYSIS 

  

 1. Detection of Alkaloid 

               To prepare the plant extract, 1 gm of powdered extract was homogenised in 80 percent 

ethanol (10ml). The homogenate is centrifuged in 15000 rpm for 7 minutes and the supernatant 

was collected. It is then subjected to various tests using Mayer’s, Wagner’s and Dragendoff’s 

reagent. 

  

Mayer’s Reagent 

The reagent was prepared by dissolving 1.36 gm of HgCl2 in 60 ml of distilled water (Solution 

A) and 5 gm of KI was dissolved in 10ml of distilled water (Solution B). Both of the solutions 

were mixed and made up to 1000ml with distilled water in a conical flask.The extract were 

acidified with HCl before adding Mayer’s reagent. A slight yellowish coloured precipitate 

indicates presence of Alkaloid.  

  

Wagner’s Reagent 

   The reagent was prepared by dissolving 1.27 gm of Iodine and 2.9 gm gm of KI in 5ml of 

distilled water and the solutions was made upto 100ml in a conical flask. A reddish-brown 

precipitate indicates the presence of Alkaloid.                                                               
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Dragendoff’s reagent 

   The reagent was prepared by dissolving 8 g of Bismuth Sulphate in 20 ml of conc. HNO3 

(Solution A) and 27.2 g of KI in 50 ml of distilled water (Solution B). The solution were mixed 

and the supernatant was decanted. It was made upto 100 ml with distilled water. A brick red 

precipitate indicates the presence of Alkaloid. 

  

 2. Detection of Flavanoid 

                  A small amount of sample was taken in a test tube, add 2 ml of NaOH followed by 2 

ml of H2SO4. The yellow colour of NaOH changes by adding diluted acid. This indicates the 

presence of Flavanoids. 

  

 3.  Detection of Saponin - Foam test 

          Take 1 gm of dried powdered plant material and add 20 ml distilled water into the test 

tube. It was shaken for about 10 minutes. Formation of frothy solution indicates the presence of 

saponin. 

  

 4.  Detection of Tannin - Alkaline reagent test 

        Aqueous extract of the plant was taken. The filtrate was mixed with 2 ml of 5% of Ferric 

Chloride in a test tube. Formation of green, blue or black precipiate indicated the presence of 

Tannin. 

  

5. Detection of Steroid - Salkowski’s test 

        The ethanol extract of the sample was treated with a few drops of Conc. sulphuric acid. A 

red colouration in the lower layer of the solution indicates the presence of Steroids. 
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6.       Detection of Bitter 

         Take 1 gm of powdered sample in a test tube, shake it with ethyl alcohol followed by ethyl 

acetate. Formation of green colour shows the presence of Bitter. 

  

7.       Detection of Resin 

          A small amount of powdered sample was taken in the test tube and add a few drops of 

50% HNO3. Formation of brown colour indicates the presence of resins. 

 

8.       Detection of carbohydrates 

 

     Molisch's Reagent 

            2 ml of the test sample (aqueous extract) was taken in a test tube, add 2 drops of 

Molisch’s reagent into the extract and mix thoroughly. Add 1 ml of Conc. H2SO4 along the 

margins of the test tube without shaking. Formation of a purple ring between the junctions of the 

solution indicates the presence of carbohydrates. 

  

      Benedict’s Reagent 

                      1 ml of the aqueous extract of the sample was taken in a test tube, add 5 ml of 

Benedict’s reagent into the extract and mix it well. It was then kept in a water bath for 5 minutes. 

Formation of orange colour indicates the presence of carbohydrate. 

  

      Fehling’s Reagent 

               1 ml of Fehling’s reagent ‘A’ was mixed with Fehling’s reagent ‘B’ in a test tube. To 

this add few drops of aqueous extract of test solution and boiled in a water bath for 5 minutes. 

Formation of a deep orange red colour indicates the presence of carbohydrate.                                                                      
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 9.        Detection of Protein    

 

    Biuret’s test 

                 2 ml of test solution is taken in a test tube, add few drops of CuSO4 solution followed 

by 40% NaOH solution and mixed thoroughly. Formation of purple colour indicates the presence 

of Protein. 

  

    Xanthoproteic Test 

                   In a test tube, add equal volumes of the test solution and Conc. HNO3 (0.5 ml). It 

was mixed and allowed to cool upto the room temperature. Formation of a light yellowish 

precipitate indicates the presence of Protein.  

 

PHARMACOGNOSTIC ANALYSIS 

 

1. ORGANOLEPTIC EVALUATION  

2. BULK DENSITY ANALYSIS OF THE FINE POWDER  

3. FOLIAR MICROSCOPIC STUDIES  

            Stomatal type and stomatal index  

            Palisade ratio  

            Vein islet number Vein termination number  

 

ORGANOLEPTIC EVALUATION  

Organoleptic evaluation means the study of drugs using organs of senses. For this the colour, 

taste,odour,touch,texture of the drug was noted.                                                                  
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BULK DENSITY ANALYSIS OF THE FINE POWDER 

 Using the finely powdered drug bulk density analysis was carried out. About 5 g of the herbal 

powder was weighed out. This powder was transferred into a 100 ml measuring cylinder. Then 

the initial volume of the powder was noted. After this the cylinder was tapped thrice from the 

height of 3cm to obtain a final volume. The final volume was noted. Then the bulk density of the 

plant was calculated using the formula:  

Bulk density =  Initial volume of the herbal powder  

                           Final volume of the herbal powder 

 

MICROSCOPIC STUDIES 

 1. Stomatal type and stomatal index  

The stomatal index of the leaf is the ratio of the number of stomata to the total number of 

stomata and epidermal cells. For determining the stonatal index fresh leaves of the plant were 

taken. It was then stained with saffranin. Then the peel was placed in clean glass slide and a drop 

of glycerine is put over it and covered with a coverslip without air bubbles. Then the slide was 

examined under the compound microscope. After this type of stomata and number of epidermal 

cells and stomata in the field were noted. The stomatal intex was calculated using the formula: 

 Stomatal index = (S/S+E) x 100 ,  

where S = Number of stomata per unit area 

           E = Number of epidermal cells in the same area  

 

2.Palisade ratio  

Palisade ratio is the average number of palisade cells under one epidermal cell. Fresh leaves of 

the plants were taken. Then they were boiled with trichloroacetic acid solution. The sample was 

then mounted in glycerine and observed under microscope. Then the focal length of the 

microscope was adjusted to see the palisade cells were counted from each field below four 

adjusted epidermal cells and the ratio was determined by dividing total number of palisade cells 

by 4. The average palisade ratio was taken. Palisade ratio was calculated using the formula:  
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Palisade ratio = Number of palisade cells  

                         Number of epidermal cells  

 

3.Determination of vein-islet number  

It is defined as the number of vein islet per sq.mm of the leaf surface midway between the midrib 

and the margin. Leaf pieces were put in trichloroacetic acid and when the leaves become 

transparent, they were mounted in glycerine. A camera lucida was attached to the microscope. A 

paper was placed and the vein islet was traced by looking through the microscope when the super 

imposed image of the leaf portion and the paper were seen at the same time. The number of vein-

islet in each 4cm×4cm square was counted and the average vein-islet was calculated. 

 4.Determination of vein termination number  

Vein termination number is the number of veinlet terminations per mm of leaf surface. Leaf 

pieces were placed in trichloroacetic acid. Whan the leaves become transparent and clean, one of 

the pieces was mounted in glycerin. Camera lucida drawings were made and the number of vein 

termination present within the 4cm×4cm square was counted and the average vein termination 

number was calculated. 
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                OBSERVATION AND RESULTS 

 

For the present investigation Azadirachta indica L. of family Meliaceae , Ocimum sanctum L. of 

family Lamiaceae  and Aloe vera L. of family Asphodelaceae  was used as source plants because 

of their importance in medical field. Observations are recorded for pharmacognostic and 

phytochemical study. Morphology, anatomy and microscopic studies were conducted. 

 

PHARMACOLOGICAL ANALYSIS 

 

MORPHOLOGY 

Tulsi (Ocimum sanctum L.)  

O. sanctum L. is an aromatic perennial shrub which is erect and branched and grows upto a 

height of 30-60 cm in length. Stems are hairy and leaves are simple, petiolated and purplish-

green in colour, it grows upto the length of 3.3 - 5.5 in mature plants and 1.2 -2.5 in younger 

ones. They are strongly scented and the leaves have slightly toothed margin and are arranged in 

opposite and decussate phyllotaxy. Flowers are placed in closed whorls or elongated racemes. 

Tap roots are present in the case of O. sanctum L.  

 

Aloe vera (Aloe vcra L.) 

A.vera L. is a succulent plant, an evergreen perennial plant. It grows upto 60-100 cm in height. 

Its leaves are thick and fleshy. They may be green or grey in color with some varieties showing 

white flecks on their upper and lower stem surfaces. The leaves may produce a yellow, milky 

latex. The plant has triangular, fleshy leaves with serrated edges, yellow tubular flowers and 

fruits that contain numerous seeds.  

 

Neem (Azadirachta indica L.) 

A.indica is a medium-sized tree, reaching 15 to 30 m in height, with a large rounded crown up to 

10-20 m in diameter. It is mainly evergreen but sometimes shed its leaves during the dry season. 

Neem has a deep taproot and is a mycorrhizal-dependent species.                                                                     
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TAXONOMIC CHARACTERS 

Tulsi  

Habit               : Erect shrub. 

Stem                : Quadrangular with hair present. 

Leaves             : Simple, slightly toothed margin with ovate shape, exstipulate. 

Inflorescence  : Verticillaster. 

Flowers           : Flowers are arranged in closed whorls in elongated racemes; Bisexual;                         

zygomorphic 

Calyx              : 5 sepals present 

Corolla            : 5 petals present; bilabiate; gamopetalous 

Androecium    : 4 stamens present 

Gynoecium     : Hypogynous; superior ovary and bicarpellate 

 

Aloe vera 

Habit                 :  A succulent plant  

Stem                 : it is a stemless or short stemmed plants 

Leaves              : Leaves are succulent, erect, and form a dense rosette; 60 Cm in length. The 

leaves may produce a yellow, milky latex 

Inflorescence  : Spadix inflorescence present. 

Flowers           :  Flowers have a yellow tubular corolla which is upto 2-3 cm, Complete, perfect, 

actinomorphic flowers. The color of the flower is ranging from white to yellow to near red.   

Calyx               : 3 sepals present 

Corolla            : 3 petals. The calyx and corolla are fused into a single,  

                          yellowish tube.  
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Androecium   : 6 unfused stamens 

Gynoecium    : Ovary superior with 3 locules and numerous seeds. The  

                           fruit is a capsule at maturity.  

 

Neem 

Habit               : Medium – sized to large evergreen to semi-desiduous tree, upto 30 m tall.  

Stem                : The bark is dark grayish on the outside and reddish brown inside, and has 

numerous oblique furrows.  

Leaves             : Alternate, exstipulate, compound, imparipinnate; 7-15 shortly stalked pinnae are 

lanceolate, oblique , serrate, acuminate, unicostate reticulate.  

Inflorescence   :  Compound racemose inflorescence 

Flowers            : Bracteate, actinomorphic, hermaphrodite, complete, hypogynous and scented.  

Calyx                : 5 sepals, gamosepalous, light green, valvate 

Corolla             : 5 petals, polypetalous, imbricate 

Androecium    : made up of 10,or 8-12 monadelphous 

Gynoecium     : tricarpillary, syncarpous, superior, trilocular, two ovules in each locule, axile 

placentation, style simple, stigma trifid.  

Fruit                : Drupe 

Seed                : Fruit one-seeded.  

 

ORGANOLEPTIC EVALUATION 

The organoleptic evaluation was done using the powdered leaf sample of the plants.  

Neem 

In A. indica it was found that the color is green, texture is soft and taste is strong bitter taste and 

odour is characteristic with a slight herbal scent.                                                                      
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Tulsi 

In O. sanctum L. it was found that the color is green, texture is soft and taste is bitter and odour 

is characteristic.  

Aloe vera 

In A. vera L. it was found out that the color is dark green or maybe light green, texture is soft, 

taste is bitter and odour is characteristic.  

 

BULK DENSITY ANALYSIS  

The bulk density of the leaf powder was studied and noted. (Table-1) 

  

FOLIAR MICROSCOPIC STUDIES 

 

STOMATAL INDEX 

Neem 

The stomata of A.indica L is amphistomatous and the number of stomata was found to be greater 

in adaxial surface as compared to the abaxial surface and the stomatal index was found to be 

34.17. (Table-1) 

Tulsi 

The stomata of O.sanctum L. is amphistomatous and the number of stomata was found to be 

greater in adaxial surface as compared to abaxial surface. The stomatal index was found to be 

55.7. (Table-1) 

Aloe vera 

The stomata of A. vera L. is amphistomatous and the number of stomata was found to be greater 

in abaxial surface as compared to the adaxial surface. The stomatal index was found to be 10. 

(Table-1)                                                 
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PALISADE RATIO 

The palisade ratio of the plant A.indica was found to be 5.    (Table- 1) 

 The palisade ratio of the plant O.sanctum L. was found to be 6.5.  (Table-1 ) 

 The palisade ratio of the plant A. vera L. was found to be 4.   (Table- 1) 

 

VEIN ISLET AND VEIN TERMINATION NUMBER 

Vein islet number and Vein termination number of A.indica was found to be 9 and 22. (Table-1) 

Vein islet number and Vein termination number of O.sanctum L. was found to be 7 and 21. 

(Table-1) 

Vein islet number and Vein termination number of A.vera L. was found to be 6 and 19 (Table-1). 

All the above-mentioned studies were performed in triplicates and the average value was taken. 
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                               PHYTOCHEMICAL ANALYSIS 

 

The powdered and water extract of test sample (neem, tulsi and aloe vera) are subjected for the 

identification of various phytochemicals and the results are recorded in plates 

 

Detection of Alkaloids 

The detection of alkaloids was done using the three reagents namely Mayer’s, Wagner’s and 

Dragendoff’s reagents. (Table-3) 

Neem 

     The sample tested with Mayer’s reagents shows slightly yellow  coloured precipitate, 

Wagner’s reagent shows reddish brown   precipitate and Dragendoff’s reagent shows brick red 

precipitate. (Plate-1)  

Tulsi  

   The sample tested with Mayer’s reagents shows slightly yellow  coloured precipitate, Wagner’s 

reagent shows reddish brown   precipitate and Dragendoff’s reagent shows brick red precipitate. 

(Plate-1) 

Aloe vera 

  The sample tested with Mayer’s reagents shows slightly yellow       coloured precipitate, 

Wagner’s reagent shows reddish brown   precipitate and Dragendoff’s reagent shows brick red 

precipitate. (Plate-1) 

 

Detection of Flavonoid 

For the detection of flavonoids, the test samples were treated with NaOH, then diluted acid was 

added. (Table-2) 

Neem 

Colour changes during dilution, which indicates presence of flavonoids. (Plate-2) 
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Tulsi 

Colour changes during dilution, which indicates presence of flavonoids. (Plate- 2) 

Aloe vera 

No colouration was observed, which indicates absence of flavonoids. (Plate -2) 

 

Detection of Saponin 

The Detection of Saponin was done by shaking the powdered extract of the test samples 

vigourously with water. (Table-2) 

Neem 

Formation of froth was observed, which indicates its presence. (Plate-3) 

Tulsi 

Formation of froth was observed, which indicates its presence. (Plate-3) 

Aloe vera 

No froth was formed, which indicates its absence. (Plate-3) 

 

Detection of Tannins 

For detecting the presence of tannin, the test samples were treated with 5% Ferric Chloride 

solution in a test tube. (Table-2) 

Neem 

A green colour was observed, which indicates the presence of tannins. (Plate -4) 

Tulsi 

A green colour was observed, which indicates the presence of tannins. (Plate-4) 

Aloe vera 

No green colouration was observed, which indicates the absence of tannins. (Plate-4) 
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Detection of Steroids 

For detecting the presence of steroids, the ethanol extract of test samples was treated with conc. 

Sulphuric acid. (Table-2) 

Neem 

A red layer was formed at the bottom of the test tube, which indicates the presence of steroids. 

(Plate-5) 

Tulsi 

A red layer was formed at the bottom of the test tube, which indicates the presence of steroids. 

(Plate-5) 

Aloe vera 

A red layer was formed at the bottom of the test tube, which indicates the presence of steroids. 

(Plate-5) 

 

Detection of Bitter 

For the detection of bitter, the powdered extract was treated with ethyl alcohol followed by ethyl 

acetate. (Table-2) 

Neem 

A green colouration was observed which indicates the presence of bitter. (Plate -6) 

Tulsi 

A green colouration was observed which indicates the presence of bitter. (Plate -6) 

Aloe vera 

A green colouration was observed which indicates the presence of bitter. (Plate -6) 

 

Detection of Resin 

For the detection of resin, the test samples were treated with conc. Nitric acid. (Table – 2) 
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Neem 

A dark brown colouration was observed, which indicates the presence of resin. (Plate-7) 

Tulsi 

 A dark brown colouration was observed, which indicates the presence of resin. (Plate-7) 

Aloe vera 

A dark brown colouration was observed, which indicates the presence of resin. (Plate-7) 

 

Detection of Carbohydrates 

The test samples were treated with Molisch’s, Benedict’s and Fehlings’s reagents. (Table-4) 

Neem 

The test sample shows the formation of a brown ring in Molisch’s tets, an orange red colouration 

in Benedict’s and red colouration in Fehling’s test. This indicates the presence of carbohydrates. 

(Plate-8) 

Tulsi 

 The test sample shows the formation of a brown ring in Molisch’s tets, an orange red 

colouration in Benedict’s and red colouration in Fehling’s test. This indicates the presence of 

carbohydrates. (Plate-8) 

Aloe vera 

The test sample shows the formation of a brown ring in Molisch’s tests, an orange red 

colouration in Benedict’s and red colouration in Fehling’s test. This indicates the presence of 

carbohydrates. (Plate-8) 

 

Detection of Proteins 

The detection of protein is done by conducting Biuret’s and Xanthoproteic test. (Table -5) 

Neem 

The test sample shows the formation of purple colouration in Biuret’s test and orange precipitate 

in Xanthoproteic test. (Plate-9)                                                                  
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Tulsi 

The test sample shows the formation of purple colouration in Biuret’s test and orange precipitate 

in Xanthoproteic test. (Plate -9). 

Aloe vera 

  The test sample shows the formation of purple colouration in Biuret’s test and orange 

precipitate in Xanthoproteic test. (Plate-9) 
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                                                 TABLE-1 

MICROSCOPIC ANALYSIS 

SI 

No. 

Characteristics  Observation 

NEEM TULSI  ALOEVERA 

1 Stomatal index 55.7 34.17 10 

2 Palisade ratio 5 6.5 4 

3 Vein islet number 9 7 6 

4 Vein termination number 22 21 19 

 

TABLE-2 

PHYTOCHEMICAL ANALYSIS 

 

DETECTION OF VARIOUS PHYTOCHEMICALS IN THE PLANT LEAF POWDER 

 Saponin Tannin  Steroid Resin Bitter Flavonoid 

NEEM + + + + + + 

TULSI + + + + + + 

ALOEVERA - - + + - - 
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TABLE-3 

DETECTION OF ALKALOIDS 

 Mayer’s reagent Dragendroff reagent Wagner’s reagent  

NEEM + + + 

TULSI + + + 

ALOEVERA + + + 

 

 

 

TABLE-4 

DETECTION OF CARBOHYDRATES 

 Molisch’s test Benedict’s test Fehling’s test 

NEEM + + + 

TULSI + + + 

ALOEVERA + + + 
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                                                          TABLE-5 

DETECTION OF PROTEIN 

 BIURET TEST XANTHOPROTEIC TEST 

NEEM + + 

TULSI + + 

ALOEVERA + + 
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TEST FOR ALKALOID (PLATE: 1) 
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TEST FOR FLAVANOID (PLATE: 2) 

 

TEST FOR SAPONIN (PLATE: 3) 
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TEST FOR TANNIN (PLATE: 4) 
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TEST FOR STEROIDS (PLATE: 5) 
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TEST FOR BITTER (PLATE: 6) 

 

 

TEST FOR RESIN (PLATE: 7) 
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TEST FOR CARBOHYDRATE (PLATE: 8) 

30 

 

   



   

 

   

 

 

 

 

 

 

 

 

TEST FOR PROTEIN (PLATE: 9) 

 

 

 

                                                 

 

 

                                                                         31 

 

 



   

 

   

 

 

                                                             DISCUSSION 

 

Medicinal plants have long been utilised as a major source of pharmaceutical products due to 

their significance in treating and curing diseases. Their importance and usage were first 

discovered by various communities those where tightly knit with nature. They studied about 

various parts of plants and made different formulations that may or may not have the 

involvement of many other plants or plant produces.With the help of advancing technology the 

whole process of trying out different combinations and their effects have been made much more 

easier and feasible. Presently they are carrying out different experiments and studies that will 

reveal the full potential of different plants. By studying about the various active principles 

present in a plant, it is easier to predict different diseases that can be cured with the plant.  

Azadirachta indica is a natural herb, commonly known as neem is a member of the mahogany 

family, Meliaceae. A. indica has been extensively used in Ayurveda, Unani and Homoeopathic 

medicine and has become a cynosure of modern medicine Nearly all parts of the neem tree are 

useful, and many of its medicinal and cosmetic uses are based on its antibacterial and antifungal 

properties. 

In the present study, A. indica is found to be Amphistomatous with a stomatal index of 55.7. The 

palisade ratio of A. indica is 5 and its vein islet and vein termination are 9 and 22 respectively 

which emphasize the importance of drug authentication. 

The phytochemical analysis of A. indica conducted in this present study gave a positive result for 

the presence of protein, carbohydrates, alkaloids, saponins, tannins, steroids, resins, bitter and 

flavonoids which plays a key role in imparting various medicinal properties to the plant and 

these results are found to be in agreement with the studies conducted by Mohamed and Ashraf et 

al (2019). 

 

Ocimum sanctum. L is an aromatic perennial shrub which is erect, branched and belongs to the 

family Lamiaceae. It is widely distributed and is commonly found in every households because 

of its therapeutic values. It is collected from the wild and is used to make different formulations 

in order to heal various diseases, especially in India. Any part of the plant can be utilised to make 

medicines. It can be taken raw from the wild or it’s extract can be used. It has anti-inflammatory, 

antibacterial, antifungal, diuretic and several other properties.  
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Balakumar et al (2011) studied about the Antifungal activity of _O. sanctum_ on clinically 

isolated dermatophytic fungi. The leaves were collected and phytochemical analysis was done on 

various extracts of powdered sample. 

In the present foliar study of _O. sanctum_ L., it is found to be amphistomatous but the number 

of stomata in the adaxial surface was comparatively greater than in the abaxial surface.  

The stomatal index is 55.7, palisade ratio is 6.5, the vein islet and vein termination number is 7 

and 21 respectively. These characters are important for drug authentication. 

The plant was subjected to various phytochemical analysis by extracting with various solvents. It 

helps in determining the active principles present within the plant so it can be utilised to form 

different formulations for treating various diseases. It was tested positive for saponin, tannin, 

steroid, resin, bitter, Flavonoid, alkaloids, carbohydrates and protein. Detection of carbohydrate 

have three tests, they are Molisch’s, Fehling’s and Benedict’s test. Detection of Protein have two 

tests, they are Biuret’s and Xanthoproteic tests. 

A. vera L.is a succulent plant grown around the world. It's had known medical uses that date 

back to ancient times. Both the juice from the leaf and the thicker gel may offer health benefits. 

A. vera L.  is commonly used in traditional medicine to treat skin disorders.  

A 2013 study from Iran evaluated the effects of aloe lotion in 60 people undergoing radiation 

therapy. A thin layer of lotion was applied to half of the irradiated area of skin after treatment for 

four weeks. The researchers found that the areas treated with aloe had a lower grade of dermatitis 

than areas without the aloe. 

A. vera L. has various medicinal properties like anti-inflammatory, antibacterial, antiviral, and 

antitumor properties.Benefits associated with A. vera L.have been attributed to the 

polysaccharides contained in the gel of the leaves.  

In the present foliar study of A. vera L., it is found to be amphistomatous and the number of 

stomata was found to be greater in abaxial surface as compared to the adaxial surface. The 

stomatal index was found to be 10, palisade ratio is 4, vein islet and vein termination number is 6 

and 19 respectively which are important for drug authentication.  
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These studies are good enough proof that drug has immense potential as a therapeutic. So proper 

diagnosis, knowledge of the traditional medicine, and implementation of that knowledge to the 

treatment plan are important in ensuring success.  
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                               SUMMARY AND CONCLUSION 

 

Medicinal herbs has been used as a source for treating various kinds of diseases. It has proved to 

be useful and efficient for treating different types of ailments. The discovery of active principles 

as the reason behind it’s healing potential has changed the whole perspective and more studies 

were implemented for screening the phytochemical and pharmacognostic potential of plants. 

The present work was done to study about the pharmacognostic and phytochemical potential of 

Azadirachta indica L., Ocimum sanctum L. and Aloe vera L.in treating various skin disorders 

caused due to fungal or microbial actions. Pharmacognostic studies include morphological and 

foliar study. Foliar study includes stomatal index, palisade ratio, vein islet and vein termination 

number. Phytochemical studies involved testing the presence of saponin, tannin, steroids, resin, 

alkaloids, carbohydrates and proteins. Their involvement and the reason behind their action 

against skin disorders were analysed. 

Azadirachta indica L. is a natural herb, commonly known as neem is a member of the mahogany 

family, Meliaceae. From the results of various pharmacological and phytochemical tests 

conducted, it can be concluded that A. indica has the ability to various treat skin disorders. 

Ocimum sanctum L. is an aromatic perennial shrub coming under the family Lamiaceae. It has a 

long history in treating various type of skin disorders. It was taken and several tests for 

pharmacognostic and phytochemical analysis was carried out. It was tested positive for all the 

above-mentioned phytochemicals. 

A. vera L.is an herbaceous and perennial plant that belongs to the Liliaceae family and used for 

many medicinal purposes. A. vera L. is a medicinal plant, traditionally used to improve skin 

integrity. 

The pharmacological attributes of A. vera L. have been revalidated in modern sciences through 

various in vivo and in vitro studies. A. vera L.is a promising herb with its various applications in 

medicine. It was taken for pharmaceutical and photochemical analysis and contain many 

compounds.  

In summary, these plants can play vital roles in disease prevention. However, conscious efforts 

need to be made to properly identify, recognise and position medicinal plants in the design and 

implementation. Efforts must be geared towards measures that will enhance the effectiveness, 

efficacy and rational use of medicinal plants.  
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ABSTRACT

The governments of developed countries already have the policy framework of national anti-virus
software addressing the security issues. Developing nations also tend to follow this trend making
comprehensive effort on anti-virus software development. For our country, we are facing with the
challenge to develop this "strategic technology". Creating anti-virus software framework and resources in
next few years is one of the national security-wide concerns. The detection of malware is the most
significant part of malware protection. In this paper, we provide an approach for malicious software
detection and performs some experimental investigation on malware detection using Naive bayes
algorithm. The goal of this work is to increase the malware detection rates using nave bayes algorithm.
With the recent relevance of online platforms capable of executing increasingly complex software and the
rising ubiquity of using online platforms in sensitive webpages such as net banking, online shopping etc.
there is a rising danger associated with malware targeted at our devices. The problem of detecting such
malware presents unique challenges due to the limited resources available and limited privileges granted
to the user, but also presents unique opportunity in the required metadata attached to each application.
Our system extracts a number of features and trains using Naive Bayes Algorithm.
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CHAPTER 1

INTRODUCTION
Detecting malware on a system can be difficult, and detecting potential malware within an acquired

image is even more so. However, this is something analysts in law enforcement, as well as in the public
and private sectors have to deal with, and as such, need the knowledge, skills, and process in order to
accomplish this task. Antivirus scanning applications may prove insufficient for this task, and analysts may
have to look for artifacts of a malware infection, rather than the malware itself, in order to locate the
malware. As such, it is important for analysts to understand the characteristics of malware in order to
understand the types of malware artifacts that may be present on a system, as well as where and how to
locate those potential. Analysts should always document their activities, and developing a checklist
of malware detection techniques can be very valuable, particularly when the analyst fills that checklist in
with the results of each technique, or a statement or justification for not using the technique.

We spend every day online conducting business, browsing Facebook, searching for new information.
It’s become so common place that we often forget just how dangerous the internet can be for users. While
there are countless legitimate websites out there with effective Cyber security measures in place, there are
also many malicious websites that are created solely to cause harm. Hackers are working 24 hours a day to
try to exploit vulnerabilities or dupe users into giving them access to their personal information—and it’s
shockingly effective. Sure, there are best practices that everyone can and should follow to avoid this
situation, including not clicking on unfamiliar links or downloading anything from someone you don’t trust.
But hackers are far more sophisticated now than they were in the year 2000. They can infect your computer
without you even clicking on anything.

We visit various websites daily and it is important to know which sites are secure. A malicious
website is a site created to steal data from users. These dangerous sites typically resemble legitimate
websites, and your computer can be attacked by simply visiting a malicious website. You may be prompted
to download software that your computer appears to need. A hazardous installation can compromise your
machine, and your sensitive information as well. Here are a few things that can happen when you
unknowingly visit a malicious website.

A drive-by-download can do all the damage that an untrusted download can do, with one important
detail: it doesn’t wait for your permission. When you click on an untrusted download, you are giving
explicit permission for the program to install itself on your machine. But drive-by-downloads bypass all of
that and install themselves onto your computer without asking for your permission. Hackers can install
software onto sites that watch for vulnerabilities and pounce on them as soon as possible – leading to drive-
by-downloads to your PC.

JavaScript infections sound technical, so let’s break it down briefly. JavaScript is the language in
which a lot of the internet is written. Many web applications, like Google Docs, use JavaScript to run their
site. But if there are bugs or vulnerabilities in that code, hackers jump on it. JavaScript malware will install
itself onto your computer and then run malicious code on your machine. It could scrape sensitive
information or even redirect your computer to even more malicious sites, creating a chain reaction that
could impact your life.

https://www.sciencedirect.com/topics/computer-science/malware-infection
https://www.sciencedirect.com/topics/computer-science/malware-artifact
https://www.sciencedirect.com/topics/computer-science/malware-detection
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Another widespread phenomenon is malvertising, which is a form of hacking where an ad – one of
any of the billions of ads that are online today – is hijacked. The hacker then uses that ad’s network to
spread it even farther. You don’t notice that this one particular ad is hijacked, and you might click on it.
Before you know it, you’ve installed malicious software on your computer and spread it to others.

URL injections are simple but effective. Targeting a platform like Word press (which powers 60%
of today’s blogs), hackers embed malicious URLs into a web page – sometimes even taking over entire
pages. Once you visit a page like this from your web browser, code is executed on your PC that redirects
you to other malicious sites, downloads malware to your computer, or scrapes personal information from
you. This is also done with malicious redirects and browser hijackers, both of which will force you to visit
other malware-infected sites.

It doesn’t stop there: phishing websites often set themselves up to appear like credible sites, such as
Amazon or eBay, where you would normally enter your credit card information. It’s another powerfully
convincing way to get you to share your data.

1.1 MALWARE

Malware is malicious software’s, such as viruses, ransomware and spyware. Typically consists of
code developed by cyberattacks, designed to cause extensive damage to data and systems or to gain
unauthorized access to a network & delivered in the form of a link or file over email and requires the user
to click on the link or open the file to execute the malware.

Malware has actually been a threat to individuals and organizations since the early 1970s when the
Creeper virus first appeared. Malware delivers its payload in a number of different ways. From demanding
a ransom to stealing sensitive personal data, cyber criminals are becoming more and more sophisticated in
their methods.

Malware, short for malicious software, is a blanket term for viruses, worms, trojans and other
harmful computer programs hackers use to wreak destruction and gain access to sensitive information. In
other words, software is identified as malware based on its intended use, rather than a particular technique
or technology used to build it.

1.1.1 Types of Malwares:

There are a number of different ways of categorizing malware; the first is by how the malicious
software spreads. You've probably heard the words virus, trojan, and worm used interchangeably, but they
describe three subtly different ways malware can infect target computers:

a) Worms - Worms get their name from the way they infect systems. Starting from one infected
machine, they weave their way through the network, connecting to consecutive machines in
order to continue the spread of infection. This type of malware can infect entire networks of
devices very quickly. A worm is a standalone piece of malicious software that reproduces itself
and spreads from computer to computer.

b) Virus - Possibly the most common type of malware, viruses attach their malicious code to clean
code and wait for an unsuspecting user or an automated process to execute them. Like a
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biological virus, they can spread quickly and widely, causing damage to the core functionality
of systems, corrupting files and locking users out of their computers. They are usually contained
within an executable file. A virus is a piece of computer code that inserts itself within the code
of another standalone program, then forces that program to take malicious action and spread
itself.

c) Trojans - Just like Greek soldiers hid in a giant horse to deliver their attack, this type of
malware hides within or disguises itself as legitimate software. Acting discreetly, it will breach
security by creating backdoors that give other malware variants easy access. A trojan is a
program that cannot reproduce itself but masquerades as something the user wants and tricks
them into activating it so it can do its damage and spread.

Malware can also be installed on a computer "manually" by the attackers themselves, either by
gaining physical access to the computer or using privilege escalation to gain remote administrator access.

Another way to categorize malware is by what it does once it has successfully infected its victim's
computers. There are a wide range of potential attack techniques used by malware:

i) Spyware is defined as "malware used for the purpose of secretly gathering data on an unsuspecting
user." In essence, it spies on your behavior as you use your computer, and on the data you send and receive,
usually with the purpose of sending that information to a third party. A keylogger is a specific kind of
spyware that records all the keystrokes a user makes—great for stealing passwords. Spyware, as its name
suggests, is designed to spy on what a user is doing. Hiding in the background on a computer, this type of
malware will collect information without the user knowing, such as credit card details, passwords and other
sensitive information.

ii) A rootkit is, as described as "a program or, more often, a collection of software tools that gives a
threat actor remote access to and control over a computer or other system." It gets its name because it's a kit
of tools that (generally illicitly) gain root access (administrator-level control, in Unix terms) over the target
system, and use that power to hide their presence.

iii) Adware is malware that forces your browser to redirect to web advertisements, which often
themselves seek to download further, even more malicious software. As The New York Times notes,
adware often piggybacks onto tempting "free" programs like games or browser extensions.

iv) Ransomware is a flavor of malware that encrypts your hard drive's files and demands a payment,
usually in Bitcoin, in exchange for the decryption key. Several high-profile malware outbreaks of the last
few years, such as Petya, are ransomware. Without the decryption key, it's mathematically impossible for
victims to regain access to their files. So-called scareware is a sort of shadow version of ransomware; it
claims to have taken control of your computer and demands a ransom, but actually is just using tricks like
browser redirect loops to make it seem as if it's done more damage than it really has, and unlike
ransomware can be relatively easily disabled. Also known as scareware, ransomware comes with a heavy
price. Able to lockdown networks and lock out users until a ransom is paid, ransomware has targeted some
of the biggest organizations in the world today with expensive results.
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v) Cryptojacking is another way attackers can force you to supply them with Bitcoin—only it works
without you necessarily knowing. The crypto mining malware infects your computer and uses your CPU
cycles to mine Bitcoin for your attacker's profit. The mining software may run in the background on your
operating system or even as JavaScript in a browser window.

vi) Malvertising is the use of legitimate ads or ad networks to covertly deliver malware to unsuspecting
user’s computers. For example, a cybercriminal might pay to place an ad on a legitimate website. When a
user clicks on the ad, code in the ad either redirects them to a malicious website or installs malware on their
computer. In some cases, the malware embedded in an ad might execute automatically without any action
from the user, a technique referred to as a drive-by download.

1.1.2. How to prevent malware

With spam and phishing email being the primary vector by which malware infects computers, the
best way to prevent malware is make sure your email systems are locked down tight—and your users know
how to spot danger. We recommend a combination of carefully checking attached documents and
restricting potentially dangerous user behavior—as well as just familiarizing your users with common
phishing scams so that their common sense can kick in.

When it comes to more technical preventative measures, there are a number of steps to take,
including keeping all your systems patched and updated, keeping an inventory of hardware so you know
what you need to protect, and performing continuous vulnerability assessments on your infrastructure.
When it comes to ransomware attacks in particular, one way to be prepared is to always make backups of
your files, ensuring that you'll never need to pay a ransom to get them back if your hard drive is encrypted.

1.1.3 Malware protection

Antivirus software is the most widely known product in the category of malware protection
products; despite "virus" being in the name, most offerings take on all forms of malware. While high-end
security pros dismiss it as obsolete, it's still the backbone of basic antimalware defense. Today's best
antivirus software is from vendors Kaspersky Lab, Symantec and Trend Micro, according to recent tests by
AV-TEST.

When it comes to more advanced corporate networks, endpoint security offerings provide defense
in depth against malware. They provide not only the signature-based malware detection that you expect
from antivirus, but anti-spyware, personal firewall, application control and other styles of host intrusion
prevention.

1.1.4 Malware examples

There is a long, storied history of malware, dating back to infected floppy disks swapped by Apple
II hobbyists in the 1980s and the Morris Worm spreading across Unix machines in 1988. Some of the other
high-profile malware attacks have included:

i) ILOVEYOU, a worm that spread like wildfire in 2000 and did more than $15 billion in damage.
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ii) SQL Slammer, which ground internet traffic to a halt within minutes of its first rapid spread in 2003.

iii) Conficker, a worm that exploited unpatched flaws in Windows and leveraged a variety of attack
vectors – from injecting malicious code to phishing emails – to ultimately crack passwords and
hijack Windows devices into a botnet.

iv) Zeus, a late '00s keylogger Trojan that targeted banking information

v) CryptoLocker, the first widespread ransomware attack, whose code keeps getting repurposed in
similar malware projects.

vi) Stuxnet, an extremely sophisticated worm that infected computers worldwide but only did real
damage in one place: the Iranian nuclear facility at Natanz, where it destroyed uranium enrichment
centrifuges, the mission it was built for by U.S. and Israeli intelligence agencies.

1.2 MALWARE DETECTION METHOD

Malware analysis is a process or technique of determining the origin and potential impact of a
specified malware sample. Malware could be anything that looks malicious or acts like one like a virus,
worm, bug, Trojan, spyware, adware, etc. Any suspicious software that may cause harm to your system can
be considered as a malware. Regardless of the increasing use of anti-malware software programs, the world
is witnessing a rapid evolution in malware attacks. Anything that is connected to the Internet is prone to
malware attack.

Malware detection continues to pose challenge as potential attackers find new and advanced ways
to escape from detection methods. This is where malware analysis comes to the picture. Malware analysis
gives a better understanding of how a malware functions and what can be done to eliminate those threats.
The malware analysis can be done with different objectives in mind like to understand the extent of
malware infection, to know the repercussions of the malware attack, to identify the nature of the malware,
and to determine the functionalities of the malware.

i. Static Analysis:

Static analysis is a process of analyzing a malware binary without actually running the code. Static
analysis is generally performed by determining the signature of the binary file which is a unique
identification for the binary file and can be done by calculating the cryptographic hash of the file and
understanding each component. The malware binary file can be reverse-engineered by loading the
executable into a disassembler such as IDA. The machine-executable code can be converted assembly
language code so that it can be easily read and understood by humans. The analyst then looks at the
program to have a better understanding of what it is capable of and what it’s programmed to do.

Static analysis examines a malware file without actually running the program. This is the safest
way to analyze malware, as executing the code could infect your system. In its most basic form, static
analysis gleans information from malware without even viewing the code. Metadata such as file name,
type, and size can yield clues about the nature of the malware. MD5 checksums or hashes can be
compared with a database to determine if the malware has been previously recognized. And scanning
with antivirus software can reveal what malware you’re dealing with. Advanced static analysis—also
known as code analysis—dissects the binary file to study each component, still without executing it. One
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method is to reverse engineer the code using a disassembler. Machine code is translated into assembly
code, which is readable and understandable. By looking at the assembly instructions, an analyst can tell
what the program is meant to do. A file’s headers, functions, and strings can provide important details.
Unfortunately, modern hackers are adept at evading this technique. By embedding certain syntax errors
into their code, they can misdirect disassemblers and ensure the malicious code still runs. Because static
malware analysis can be more easily foiled, dynamic malware analysis is also necessary.

ii. Dynamic Analysis:

The dynamic analysis approach involves the execution of the application on either a virtual machine
or a physical device. During the analysis, the behavior of the application is observed and can be analyzed.
The dynamic analysis results in a less abstract view of the application than the static analysis. The code
paths executed during runtime are a subset of all available paths. The main goal for analysis frameworks is
to reach high code coverage because all possible actions should be triggered to observe any possible
malicious behavior. Research has shown that fully randomized input achieves a 40% or lower code
coverage. Multipath execution is a way to increase the code coverage. Whenever a branch is taken, the
current state of the VM is saved in a snapshot so that it can be rolled back and executes the other branch.
However, this is only partially applicable because this behavior much likely breaks network protocols.

Depending on the data of interest, different techniques exist to monitor the applications behavior.
One analysis technique is taint tracking. A system, wide implemented taint propagation is able to analyze
the message flow and potential misuse of private sensitive information through third party applications. A
popular framework which uses that technique is TaintDroid. Developed with the Dalvik Virtual Machine, it
monitors how applications access and manipulate user data in real time. It labels the sensitive data as it
flows through variables, files and messages. However, TaintDroid is only able to detect explicit data flow
and is not able to analyze implicit flow through control flow. Private information could be transmitted over
that channel.

1.3 MALWARE INFECTION METHODS

There are several methods that the Android devices could be infected with malware. The following
are four different methods which malware can be installed on the phone.

a) Repackaging legitimate application
This is one of the most common methods used by the attackers. They may locate and download

legitimate popular applications from the market, disassemble it, add malicious code and then
reassemble and submit the new apps to the official or alternative Android market. Users could be
vulnerable by being enticed to download and install these infected applications. It was found that
86.0% repackaged legitimate applications including malicious payloads after analyzing more than
1,200 Android malware samples.

b) Exploiting Android’s application bug

There could be a bug in the application itself. The attacker may use this vulnerability to
compromise the phone and install the malware on the device.
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c) Fake applications

It was also discovered that there are fake applications created to include malware which allows
attackers to access your mobile device. Attackers upload on the market fake applications that seem
legitimate to users but they are malware by themselves. For example, Spyeye‘s fake security tool
was found in the market which is a malware.

d) Remote Install

The malware could be installed in the user phone remotely. If the attacker could compromise
user’s credentials and pass them in the market, then in this case, the malware will be installed 8 into
the device without the user's knowledge. This application will contain malicious codes that allow
attackers to access personal data such as contacts.

1.4 MACHINE LEARNING

Machine learning (ML) is a type of artificial intelligence (AI) that allows software applications to
become more accurate at predicting outcomes without being explicitly programmed to do so. Machine
learning algorithms use historical data as input to predict new output values.

Machine Learning is the field of study that gives computers the capability to learn without being
explicitly programmed. ML is one of the most exciting technologies that one would have ever come across.
As it is evident from the name, it gives the computer that makes it more similar to humans: The ability to
learn. Machine learning is actively being used today, perhaps in many more places than one would expect.
Machine Learning (ML) can be explained as automating and improving the learning process of computers
based on their experiences without being actually programmed i.e, without any human assistance.

The process starts with feeding good quality data and then training our machines (computers) by
building machine learning models using the data and different algorithms. The choice of algorithms
depends on what type of data we have and what kind of task we are trying to automate. Machine learning is
a part of artificial intelligence which is described as the science to getting computers to do things without
being directly programmed.

Machine learning focuses on the study of computing algorithms and data into the system to allow it
to make decisions without writing manual code. Machine learning is revolutionizing the way we do
business and our day-to-day activities. The old or traditional software programmers were loaded with a lot
of work. They first wrote logic based on the current state of the business and then added relevant data. But,
with time, and with the advent of technology, major changes started happening.

1.4.1 Basic Difference in ML and Traditional Programming

● Traditional Programming: We feed in DATA (Input) + PROGRAM (logic), run it on
machine and get output.

https://searchenterpriseai.techtarget.com/definition/AI-Artificial-Intelligence
https://whatis.techtarget.com/definition/algorithm
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● Machine Learning: We feed in DATA(Input) + Output, run it on machine during
training and the machine creates its own program(logic), which can be evaluated
while testing.

Fig 1.1 Difference between traditional programming and machine learning

1.4.2 Applications of machine learning

Sample applications of machine learning:

● Web search

● Computational biology

● Finance

● E-commerce

● Space exploration

● Robotics

● Information extraction

● Social networks

● Debugging

1.4.3 Key Elements of Machine Learning

Every machine learning algorithm has three components:

● Representation: how to represent knowledge. Examples include decision trees, sets
ofrules, instances, graphical models, neural networks, support vector machines,
model ensembles and others.
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● Evaluation: the way to evaluate candidate programs (hypotheses). Examples
includeaccuracy, prediction and recall, squared error, likelihood, posterior
probability, cost, margin, entropy k-L divergence and others.

● Optimization: the way candidate programs are generated is known as the search
process. For example, combinatorial optimization, convex optimization,
constrainedoptimization.

1.4.4 Types of machine learning

There are four types of machine learning:

i) Supervised learning:- It is also called inductive learning. Training data includes desired
outputs.This is spam this is not, learning is supervised.

ii) Unsupervised learning:- Training data does not include desired outputs. Example
isclustering. It is hard to tell what is good learning and what is not.

iii) Semi-supervised learning: Training data includes a few desired outputs.

iv) Reinforcement learning: Rewards from a sequence of actions. AI types like it, it is the most
ambitious type of learning.

Supervised learning is the most mature, the most studied and the type of learning used by
most machine learning algorithms. Learning with supervision is much easier than learning
without supervision.

Inductive Learning is where we are given examples of a function in the form of data (x)
and the output of the function (f(x)). The goal of inductive learning is to learn the function for
new data (x).

● Classification: when the function being learned is discrete.

● Regression: when the function being learned is continuous.

● Probability Estimation: when the output of the function is a probability.
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Fig 1.2 Types of machine learning
1.5 SVM Algorithm

Support Vector Machine or SVM is one of the most popular Supervised Learning algorithms, which
is used for Classification as well as Regression problems. However, primarily, it is used for Classification
problems in Machine Learning. The goal of the SVM algorithm is to create the best line or decision
boundary that can segregate n-dimensional space into classes so that we can easily put the new data point
in the correct category in the future. This best decision boundary is called a hyperplane. SVM chooses the
extreme points/vectors that help in creating the hyperplane. These extreme cases are called as support
vectors, and hence algorithm is termed as Support Vector Machine

Fig 1.3 SVM algorithm



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 23

1.5.1 Types of SVM

SVM can be of two types:

o Linear SVM: Linear SVM is used for linearly separable data, which means if a dataset can be
classified into two classes by using a single straight line, then such data is termed as linearly
separable data, and classifier is used called as Linear SVM classifier.

o Non-linear SVM: Non-Linear SVM is used for non-linearly separated data, which means if a
dataset cannot be classified by using a straight line, then such data is termed as non-linear data and
classifier used is called as Non-linear SVM classifier.

1.5.2 Advantages of SVM algorithm

 SVM works relatively well when there is a clear margin of separation between classes.
 SVM is more effective in high dimensional spaces.
 SVM is effective in cases where the number of dimensions is greater than the number of samples.
 SVM is relatively memory efficient.

1.5.3 Disadvantages of SVM algorithm
 SVM algorithm is not suitable for large data sets.
 SVM does not perform very well when the data set has more noise i.e. target classes are

overlapping.
 In cases where the number of features for each data point exceeds the number of training data

samples, the SVM will underperform.

1.6 Naïve Bayes Classifier Algorithm
Naïve Bayes algorithm is a supervised learning algorithm, which is based on Bayes theorem and

used for solving classification problems. It is mainly used in text classification that includes a high-
dimensional training dataset. Naïve Bayes Classifier is one of the simple and most effective Classification
algorithms which helps in building the fast machine learning models that can make quick predictions. It is
a probabilistic classifier, which means it predicts on the basis of the probability of an object. Some
popular examples of Naïve Bayes Algorithm are spam filtration, Sentimental analysis, and classifying
articles.

It is a classification technique based on Bayes’ Theorem with an assumption of independence among
predictors. In simple terms, a Naive Bayes classifier assumes that the presence of a particular feature in a
class is unrelated to the presence of any other feature.

For example, a fruit may be considered to be an apple if it is red, round, and about 3 inches in
diameter. Even if these features depend on each other or upon the existence of the other features, all of
these properties independently contribute to the probability that this fruit is an apple and that is why it is
known as ‘Naive’.

https://courses.analyticsvidhya.com/courses/introduction-to-data-science-2/?utm_source=blog&utm_medium=6stepsnaivebayesarticle
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Naive Bayes model is easy to build and particularly useful for very large data sets. Along with simplicity,
Naive Bayes is known to outperform even highly sophisticated classification methods.

Bayes theorem provides a way of calculating posterior probability P(c|x) from P(c), P(x) and P(x|c).

Where,

 P(c|x) is the posterior probability of class (c, target) given predictor (x, attributes).
 P(c) is the prior probability of class.
 P(x|c) is the likelihood which is the probability of predictor given class.
 P(x) is the prior probability of predictor.

1.6.1 Advantages of Naive Bayes

 It is easy and fast to predict class of test data set. It also performs well in multi class prediction.
 When assumption of independence holds, a Naive Bayes classifier performs better compare to

other models like logistic regression and you need less training data.
 It performs well in case of categorical input variables compared to numerical variable(s). For

numerical variable, normal distribution is assumed (bell curve, which is a strong assumption).

1.6.2 Disadvantages of Naive Bayes

 It is easy and fast to predict class of test data set. It also performs well in multi class prediction.
 When assumption of independence holds, a Naive Bayes classifier performs better compare to

other models like logistic regression and you need less training data.
 It performs well in case of categorical input variables compared to numerical variable(s). For

numerical variable, normal distribution is assumed (bell curve, which is a strong assumption).

1.6.3 Applications of Naive Bayes Algorithms

 Real time Prediction: Naive Bayes is an eager learning classifier and it is sure fast. Thus, it could
be used for making predictions in real time.
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 Multi class Prediction: This algorithm is also well known for multi class prediction feature. Here
we can predict the probability of multiple classes of target variable.

 Text classification/ Spam Filtering/ Sentiment Analysis: Naive Bayes classifiers mostly used in
text classification (due to better result in multi class problems and independence rule) have higher
success rate as compared to other algorithms. As a result, it is widely used in Spam filtering
(identify spam e-mail) and Sentiment Analysis (in social media analysis, to identify positive and
negative customer sentiments).

 Recommendation System: Naive Bayes Classifier and Collaborative Filtering together builds a
Recommendation System that uses machine learning and data mining techniques to filter unseen
information and predict whether a user would like a given resource or not

1.7 Random Forest

The idea behind the random forest algorithm is to construct a forest of random trees. It is
an ensemble learning method for classification. It works by building a decision tree at training
time and outputting the class by individual trees. The training algorithm for random forests uses
the general technique of bootstrap aggregating, or bagging, to the learners. The advantages of
random forest algorithms are its efficiency on large databases, successfully handling thousands
of input variables without deleting any variable. Moreover, it has an effective method for
estimating missing data and maintains accuracy when a large proportion of the data are missing.
Random forest algorithm is selected in the analysis of permission-based malware detection as a
third decision tree algorithm.

Fig 1.4 Random forest algorithm

https://en.wikipedia.org/wiki/Collaborative_filtering
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1.7.1 Advantages of random forest algorithm

 Random Forest is based on the bagging algorithm and uses Ensemble Learning technique. It creates as
many trees on the subset of the data and combines the output of all the trees. In this way it reduces
overfitting problem in decision trees and also reduces the variance and therefore improves the accuracy.

 Random Forest can be used to solve both classification as well as regression problems.
 Random Forest works well with both categorical and continuous variables.
 Random Forest can automatically handle missing values.
 No feature scaling required: No feature scaling (standardization and normalization) required in case of

Random Forest as it uses rule based approach instead of distance calculation.
 Handles non-linear parameters efficiently: Non linear parameters don't affect the performance of a

Random Forest unlike curve based algorithms. So, if there is high non-linearity between the
independent variables, Random Forest may outperform as compared to other curve based algorithms.

 Random Forest can automatically handle missing values.
 Random Forest is usually robust to outliers and can handle them automatically.
 Random Forest algorithm is very stable. Even if a new data point is introduced in the dataset, the

overall algorithm is not affected much since the new data may impact one tree, but it is very hard for it
to impact all the trees.

 Random Forest is comparatively less impacted by noise.

1.7.2 Disadvantages of random forest algorithm

 Complexity: Random Forest creates a lot of trees (unlike only one tree in case of decision tree) and
combines their outputs. By default, it creates 100 trees in Python sklearn library. To do so, this
algorithm requires much more computational power and resources. On the other hand decision tree
is simple and does not require so much computational resources.

 Longer Training Period: Random Forest require much more time to train as compared to decision
trees as it generates a lot of trees (instead of one tree in case of decision tree) and makes decision on
the majority of votes.
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CHAPTER-2

LITERATURE SURVEY
Malware is a worldwide epidemic. Studies suggest that the impact of malware is getting worse.

Malware detectors are the primary tools in defence against malware. The quality of such a detector is
determined by the techniques it uses. It is therefore imperative that we study malware detection techniques
and understand their strengths and limitations. In this paper, we provide a "data mining" approach for
malicious software detection and perform some experimental investigation on malware detection using
linear SVM algorithm. The goal of the work [1] is to show actual results of malware detection rates of
SVM method. The SVM classifier is approved to detect unknown samples of malware with a probability of
74 - 83 percent.

Text classification algorithms, such SVM, and Naïve Bayes, have been developed to build up search
engines and construct spam email filters [2]. As a simple yet powerful sample of Bayesian Theorem, Naïve
Bayes shows advantages in text classification yielding satisfactory results. Malware, short for Malicious
Software, is growing continuously in numbers and sophistication as our digital presence continues to grow.
It is a very serious problem and many efforts are devoted to malware detection in today’s cybersecurity
world. Many machine learning algorithms have been used in automatic detection of malware problems in
recent years. Recently Deep Learning is being used with better performance. Deep Learning models work
much better in the analysis of long sequences of system calls.

Every time a web search engine like Google is used to search the internet, one of the reasons that works so
well is because of a learning algorithm that has learned how to rank web pages. These algorithms are used
for various purposes like data mining, image processing, predictive analytics, etc. to name a few. The main
advantage of using machine learning is that, once an algorithm learns what to do with data, it can do its
work automatically. In the paper [3], a brief review and future prospect of the vast applications of machine
learning algorithms has been made.

To defeat current commercial antivirus software, the virus developers are employing obfuscation
techniques to create mutating viruses. The current antivirus software cannot handle the obfuscated viruses
well since its detection methods that are based upon static signatures are not resilient to even slight
variations in the code that forms the virus. In [4], a new type of virus signature, called dynamic signature,
and an algorithm for matching dynamic signatures was proposed. A dynamic signature is created based on
the runtime behaviour of a virus. Therefore, an obfuscated virus can also be detected using a dynamic
signature as long as it dynamically behaves like the original virus. Issues related to deploying the virus
detection approach was also discussed. The proposed method is effective in identifying obfuscated viruses.

Conventional signature matching-based antivirus systems fail to detect polymorphic, obfuscated, and new,
previously unseen malicious executables. Hence, automated behaviour-based malware detection using
machine learning techniques is considered a profound solution. The behaviour of each malware on an
emulated (sandbox) environment will be automatically analysed and will generate behaviour reports. These
reports will be pre-processed into sparse vector models for further machine learning (classification). The
classifiers used in this research are k-Nearest Neighbors (kNN), Naïve Bayes, Decision Tree, Support
Vector Machine (SVM), and Artificial Neural Network (ANN). According to the analysis of the test and
experiment results of all the 5 classifiers, the overall best performance goes to J48 with a recall (true
positive rate) of 95.9%, a false positive rate of 2.4%, a precision (positive predictive value) of 97.3%, and
an accuracy of 96.8%. It can be concluded that a proof-of-concept based on automatic behaviour-based
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malware analysis and the use of machine learning techniques could detect malware quite effectively and
efficiently[5].

With an increase in popularity and usage of smartphones, attackers are constantly trying to get sensitive
information from smartphones. To protect the information, researchers are constantly working on the
effective detection of android malware. Since there has been a large-scale increase in the number of new
malwares being detected, machine learning-based techniques have to turn towards effective large-scale
detection [6].

Machine-learning algorithm detects and validates the principles that support the information. With this
information, the algorithm can ’consult’ the properties of previously unrecognised samples. At the
detection of malware, a previously unrecognised sample may be a new file to the program. Its subtle assets
can be malware or benign. The set of customised terms in terms of data is called a model. Machine learning
has many broad approaches that are needed in solving one approach. These methods have different
capabilities and different appropriate functions. In [6],have used advanced machine learning algorithms and
use the most accurate algorithm in the proposed model to detect if a file is malware or not.

With the recent emergence of mobile platforms capable of executing increasingly complex software and
the rising ubiquity of using mobile platforms in sensitive applications such as banking, there is a rising
danger associated with malware targeted at mobile devices. The problem of detecting such malware
presents unique challenges due to the limited resources available and limited privileges granted to the user,
but also presents a unique opportunity in the required metadata attached to each application. In [7], a
machine learning-based system for the detection of malware on Android devices. The proposed system
extracts a number of features and trains a One-Class Support Vector Machine in an offline (off-device)
manner, in order to leverage the higher computing power of a server or cluster of servers.
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CHAPTER-3
EXISTING SYSTEM

3.1 Overview
The governments of developed countries already have the policy framework of national anti-virus

software addressing the security issues and developing nations also tend to follow this trend - making
comprehensive effort on anti-virus software development.

The spread of malware is being epidemic as a consequence of rapid growth of computer technology
and its usage. Malware is defined as any code designed to infiltrate or damage a computer system without
owner's consent. The term malware is brief of the word "malicious software". In recent years, increasing
number of malware instances require
dramatic improvement on malware detection technology. The malware protection technology is one of the
30 top priority topics of the world information and communication technology development trends since
2003.For our country, we are facing with the challenge to develop this "strategic technology" and create
anti-virus software framework and resources in a next few year, which is one of the national security wide
concerns. The detection of malware is the most significant part of malware protection.

They provide a "data mining" approach for malicious software detection and performed some
experimental investigation on malware detection using linear SVM algorithm. The goal of this work is to
show actual result of malware detection rates of SVM method. The SVM classifier is approved to detect
unknown samples of malware with the probability of 74 - 83 percent. The detection principle is that, SVM
algorithm generates detection model learning from the sufficient data set of malicious software.
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3.2 FLOWCHART

Fig 3.1 Existing system architecture

3.4. DRAWBACK
Although the system works successfully, it has a drawback i.e, The accuracy of existing systems in

malware detection is low while looking to the latest highly accurate data mining techniques.
whereas SVM looks at the interactions between them to a certain degree, as long as you're using a non-
linear kernel.
And also, when the number of features larger than the number of samples, it is crucial to choose suitable
Kernel function and regulation.
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CHAPTER-4

PROPOSED SYSTEM

4.1 OVERVIEW

Due to the numerous increases of malware in the networks nowadays, it has become a serious
danger that threatens our computers. Network attackers did these attacks by designing the malware. A
designed system model is needed to defy these threats, prevent it from multiplying and spreading through
the network, and harm our computers. In this paper, we designed a detection system model for this issue.
The designed system detects the malware that depends on the information of the dataset, the system will
receive the input package and then analyse it, the Naïve Bayesian classification technique will start to work
and begin to classify the package, by using the data mining technique, the system worked fast and gained
great results in detecting the malware. By applying the Naïve Bayesian classification technique using its
probability mathematical equations for both threat data and benign data, the technique will detect the
malware and classify data whether it was threat or benign. The results of the experiments were 95% of
malware detection accuracy and 98% of detection rate with 21% false positives, which makes it more
accurate and effective to detect the malware by using the proposed dataset for this work.

Summarizing our system:

 We describes about the machine learning technique i.e, traning and testing the data set.
 Then we use naïve bayes algorithm for malware detection.
 For classifying the image detected, glcm features are used.

4.2 METHOD OF ANALYSIS

We use Machine Learning algorithms for analyzing these permissions. Machine learning is a
method of data analysis that automates analytical model building. It is a branch of artificial intelligence
based on the idea that systems can learn from data, identify patterns and make decisions with minimal
human intervention. Machine-learning algorithms use statistics to find patterns in massive amounts of data.
And data, here, encompasses a lot of things—numbers, words, images, clicks, what have you. If it can be
digitally stored, it can be fed into a machine learning algorithm.

Machine-learning algorithms are responsible for the vast majority of the artificial intelligence
advancements and applications you hear about. A feature vector for each application is created based on a
total of 152 permissions which is considered as the feature dataset. The accuracy of detecting the malware
samples based on the features extracted is evaluated by applying machine learning classification algorithms
like Naive Bayes, Randomforest, etc.

https://www.sas.com/en_in/insights/analytics/what-is-artificial-intelligence.html
https://www.sas.com/en_in/insights/analytics/what-is-artificial-intelligence.html
https://www.sas.com/en_in/insights/analytics/what-is-artificial-intelligence.html
https://www.sas.com/en_in/insights/analytics/what-is-artificial-intelligence.html
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4.3 ARCHITECTURE

Fig 4.1 Architecture of proposed system
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4.4 SYSTEMWORKING
Step 1: First admin needs to login with username and password.
Step 2: Then add the staff details, then admin need to assign work for the staff. Admin can view all the works
done by the staff.
Step 3: Staff needs to login with a unique username and password.
Step 4: Staff can upload their work and admin can view it.
Step 5: Staff can upload URL and image to check if it is malicious or not.
Step 6: Staff can upload complaints if any and admin can view the complaint.
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CHAPTER-5
SYSTEM REQUIREMENT SPECIFICATIONS

➢ SOFTWARE REQUIREMENTS

○ Coding Platform
○ Machine Learning Algorithms
○ Any Operating System (Windows, Linux, etc…)

➢ HARDWARE REQUIREMENTS

○ 8 GB RAM
○ Hard disk
○ i5 Processor
○ Monitor
○ Keyboard
○ Mouse
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CHAPTER-6
SYSTEM DESIGN ARCHITECTURE

Level 0:

Fig 6.1. Basic abstract of system
Level 0 describes the basic working of our system. The system has two login form that is admin and

staff. Here the admin login and add staff to the system. Each staff in will have a login ID and Password and
they can
Do their work according to the work assigned from the Admin.

Level 1:

Level- 1.1

Staff
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detection StaffAdmin
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S

Login Id

Manage
Staff
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Code

View
Complaint



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 36

Level-1.2

Fig 6.2. Working of System

Level-1.3

Fig6.3. Extracting the best classifier algorithm via accuracy check
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Fig6.4. Output prediction
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CHAPTER-7

MODULE DESCRIPTION
The system consists of four modules:

❖ Module 1: Machine Learning

❖ Module 2: Extraction

❖ Module 3: Training and Testing

❖ Module 4: Classification

MODULE 1: MACHINE LEARNING

Machine learning (ML) is a type of artificial intelligence (AI) that allows software applications to
become more accurate at predicting outcomes without being explicitly programmed to do so. Machine
learning algorithms use historical data as input to predict new output values. Machine learning is important
because it gives enterprises a view of trends in customer behavior and business operational patterns, as well
as supports the development of new products. Many of today's leading companies, such as Facebook,
Google and Uber, make machine learning a central part of their operations. Machine learning has become a
significant competitive differentiate for many companies. Classical machine learning is often categorized
by how an algorithm learns to become more accurate in its predictions. There are four basic approaches:
supervised learning, unsupervised learning, semi-supervised learning and reinforcement learning. The type
of algorithm data scientists chooses to use depends on what type of data they want to predict.

Supervised machine learning requires the data scientist to train the algorithm with both labeled
inputs and desired outputs. Unsupervised machine learning algorithms do not require data to be labeled.
They sift through unlabeled data to look for patterns that can be used to group data points into subsets.
Most types of deep learning, including neural networks, are unsupervised

In this module we using machine learning for training and testing of the data set that which the
admin wants to check whether it is safe or malicious site or image. Machine Learning techniques also
helped in creating the dateset which we used for training the system and testing the accuracy of the
system. In our work we use python code for extraction features.

MODULE 2 : EXTRACTION

Feature Selection Methods

Feature selection methods are beneficial for the performance of classification algorithms because
a large number of extracted features, some of which are redundant or irrelevant, present several problems

https://www.techtarget.com/searchenterpriseai/definition/supervised-learning
https://whatis.techtarget.com/definition/unsupervised-learning
https://www.techtarget.com/searchbusinessanalytics/feature/Key-differences-of-a-data-scientist-vs-data-engineer
https://www.techtarget.com/searchenterpriseai/definition/neural-network


MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 39

such as misleading the learning algorithm, over-fitting, reducing generality, and increasing model
complexity and run-time. These bad effects are even more crucial when applying machine learning
methods on mobile devices, since they are often restricted by processing and storage-capabilities.
Applying fine feature selection before machine learning, enabled the use of malware detectors more
efficiently, with a faster detection.

Feature selection methods can be divided into two groups as attribute based and subset based
feature selection methods. Attribute based feature selection methods evaluate each feature independent
from other features. These methods need a class feature to evaluate each feature with this class feature
defined by the analyzer in attribute feature selection methods. The dependency of features to other
features is out of consideration but the relation with class features is under consideration in those feature
selection methods. Gain Ratio and Relief attribute feature selection methods are this type of methods. In
subset based feature selection methods, the subsets of features are constructed and the subset including
some number offeatures which best represent the whole features is selected by feature selection method.
In these feature selection methods, the dependency of features to each other and class feature is
considered in feature selection. Correlation feature selection(Cfs) and Consistency subset feature
selection methods are used for subset type feature selection methods.

Fig 7.1. Feature selection
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In Our project, we extracted some important features from the content that is image or any URL
according to each features position we make compression with the contents in the trained set . Then the
permissions requested by an application is represented as a binary value, one for each permission, where
1 (TRUE) stays for the presence of that particular permission while 0 (FALSE) stays for its absence. In
our database, we also store the application behavior in the last column, saved as either benign or
malicious (1 for benign and 0 for malicious).

Example:

Formal ware application
1,1,1,1,1,1,1,1,1,1,1,1,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0

For goodware application
0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1

MODULE 3: TRAINING AND TESTING

In a dataset, a training set is implemented to build up a model, while a test (or validation) set is to
validate the model built. Data points in the training set are excluded from the test (validation) set.
Usually, a dataset is divided into a training set, a validation set (some people use
testset instead) in each iteration, or divided into a training set, a validation set and a test set in each
iteration. In Machine Learning, we basically try to create a model to predict the test data.So, we use
the training data to fit the model and testing data to test it. The models generated are to predict the results
unknown which is named as the test set. In contrast to machine learning, fitting means training. There is
a fit function in ML, that is used for training of models using dataexamples. Fit function adjusts weights
according to data values so that better accuracy can be achieved.

As we pointed out, in this module the dataset is divided into train and test set in order to check
accuracies, by training and testing it on it. Train/Test is a method to measure the accuracy of our model.
It is called Train/Test because you split the data set into two sets: a training set and a testing set. The
training set should be a random selection of 6 9 % of theoriginal data. The testing set should be the
remaining 31%. In our system we divided the dataset in the same way i.e, 69% for training, and 31% for
testing. We train the model using the training set. We test the model using the testing set. Train the
model means create the model. Test the model means test the accuracy of the model.

i) Training Set: Here, you have the complete training dataset. You can extract features and train to fit a
model. To train any machine learning model irrespective what type of dataset is being

https://intellipaat.com/blog/what-is-machine-learning/
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used you have to split the dataset into training data and testing data. Here we have used the
train test split‘ to split the data in 69:31 ratio i.e. 69% of the data will be used for training the model
while 31% will be used for testing the model that is built out of it. We got a dataset from Kaggle.

Fig 7.2 Training set

ii) Testing Set: Here, once the model is obtained, you can predict using the model obtained on the
training set.

Fig 7.3 Testing set

When splitting a dataset there are two competing concerns:
-If we have less training data, our parameter estimates have greater variance.
-And if we have less testing data, your performance statistic will have greater variance.

The data should be divided in such a way that neither of them is too high, which is more dependent on
the amount of data we have. If our data is too small then no split will give you satisfactory variance so
we will have to do cross-validation but if your data is huge then it
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doesn‘t really matter whether you choose an 69:31 split or a 70:30 split (indeed you may chooseto use
less training data as otherwise, it might be more computationally intensive).

MODULE 4: CLASSIFICATION
Machine learning techniques have been widely applied for the detection of malicious applications

in the literature. The studies about the detection of malware in the mobile platforms are mostly made by
using the classification and clustering analysis. We have used Decision Tree,Gradient Boost, AdaBoost,
Naïve Bayes and Random Forest classification analysis for android malware detection approach. The
classifiers performances were measured and evaluated in the detection of android malware.

i) Naive Bayes

Naive Bayes classifiers are a collection of classification algorithms based on Bayes Theorem. It is
not a single algorithm but a family of algorithms where all of them share a common principle, i.e. every
pair of features being classified is independent of each other. A Naive Bayes classifier is a probabilistic
machine learning model that‘s used for classification tasks. Naive Bayes algorithms are mostly used in
sentiment analysis, spam filtering, recommendation systems etc. They are fast and easy to implement but
their biggest disadvantage is that the requirement of predictors to be independent. In most of the real life
cases, the predictors are dependent, this hinders the performance of the classifier. The crux of the
classifier is based on the Bayes theorem.

Bayes Theorem:

Fig 7.4 Bayes Theorem
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where:

P(A)= The probability of A occurring P(B)= The probability of B occurring P(A∣ B)=The probability of

A given BP(B∣ A)= The probability of B given A

The assumption made here is that the predictors/features are independent. That is, the presence of
one particular feature does not affect the other. Hence it is called naive.

ii)Random Forest

The idea behind the random forest algorithm is to construct a forest of random trees. It is an
ensemble learning method for classification. It works by building a decision tree at training time and
outputting the class by individual trees. The training algorithm for random forests uses the general
technique of bootstrap aggregating, or bagging, to the learners. The advantages of random forest
algorithms are its efficiency on large databases, successfully handling thousands of input variables
without deleting any variable. Moreover, it has an effective method for estimating missing data and
maintains accuracy when a large proportion of the data are missing. Random forest algorithm is selected
in the analysis of permission-based malware detection as a third decision tree algorithm.

In machine learning, classification refers to a predictive modeling problem where a classlabel is
predicted for a given example of input data.
Examples of classification problems include:

● Given an example, classify if it is spam or not.
● Given a handwritten character, classify it as one of the known characters.
● Given recent user behavior, classify as churn or not.

From a modeling perspective, classification requires a training dataset with many examples of
inputs and outputs from which to learn. A model will use the training dataset and will calculate how to
best map examples of input data to specific class labels. As such, the training dataset must be sufficiently
representative of the problem and have many examples of each class label. Class labels are often
string values, e.g. ―spam,‖ ―not spam,‖ and must be mapped to numeric values before being provided
to an algorithm for modeling. This is often referred to as label encoding, where a unique integer is
assigned to each class label, e.g. ―spam‖
= 0, ―no spam‖ = 1.

https://en.wikipedia.org/wiki/Statistical_classification
https://machinelearningmastery.com/how-to-prepare-categorical-data-for-deep-learning-in-python/
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The algorithm will generate probable values for an unknown variable for each record in
the new data, allowing the model builder to identify what that value will most likely be. The
ML.PREDICT function can be used to classify outcomes using the model. Classification can be
done during model creation, after model creation, or after a failure (as long as at least 1 iteration
is finished). ML.PREDICT always uses the model weights from the last successful iteration.

The predict() function enables us to predict the labels of the data values on the basis of
the trained model. The predict() function accepts only a single argument which is usually the
data to be tested. It returns the labels of the data passed as arguments based upon the learned or
trained data obtained from the model. Thus, the predict() function works on top of the trained
model and makes use of the learned label to map and predict the labels for the data to be tested.

4.1 Evaluation Measures for Classification Algorithms

The performance evaluation of feature selection methods and classification algorithms
are made in this part of analysis to determine the best performing feature selection method and
classification algorithm. The evaluation of classification algorithm implementations are made by
looking at Overall Accuracy (ACC), TP Rate (TPR), FP Rate (FPR), Precision (PPV), Recall and
F-Measure values which are the output of classification algorithms.

True Positive (TP): Number of correctly identified benign applications.

False Positive (FP): Number of wrongly identified malware applications.

True Negative (TN): Number of correctly identified malware applications.

False Negative (FN): Number of wrongly identified benign applications.

Table below summarizes the four basic classification measures (confusion matrix) described
above

Table 7.5 Confusion metrics
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CHAPTER-8
IMPLEMENTATION

1. Home page

Fig 8.1 Home page
This is the home page while entering to the web page
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2. Admin login page

Fig 8.2 Admin login
After entering to the home page, admin can login with a unique username and password and can login

by clicking the submit button.

3. Admin’s home page

Fig 8.3 Admin home

When admin login with the username and password, admin is directed to a welcome page consist of
different tasks such as home, staff, work, view image, complaints and logout.
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4. Add Staff

Fig 8.4 Add staff
Admin can add staff details like name, email, place ,phone, designation,etc. Admin provide username

and password for the staff to login.

5. Add work for staff

Fig 8.5 Add work
Admin assign works for the staff and can view the works done by the staff. Also update and delete the

work is provided.
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6. Staff complaints

Fig 8.6 Complaints
Admin can view the complaints send by the staff and can give reply according to their problems.

7. Admin view uploaded URL

Fig 8.7 View uploaded URLs
Admin can view the uploaded URL and can see if the checked URL is malicious or not.
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8. Admin view uploaded image

Fig 8.8 View uploaded images

Admin can view the uploaded image and can see if the checked image is malicious or not.

9. Staff login

Fig 8.9 Staff login
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10.Staff login

Fig 8.10 Staff home

Staff is directed to a home page of staff ,there staff can view the work assigned ,uplode url and imge
for checking malecious or not and can send complaints it any.

11. URL detection

Fig 8.11 Uploading the urls
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Fig 8.12 Viewing the result (Malicious)

Fig 8.13 Uploading the urls
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Fig 8.14 Viewing the result ( Not Malicious)

Staff can upload urls in the space provided. By clicking the check button the user can view the result
according to the url uploded.i.e, malecious or not.

12. Upload image
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Fig 8.15 Uploading the image and viewing the result ( Malware)

Fig 8.16 Uploading the image and viewing the result(safe)
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13.Send complaints

Fig 8.17 Send complaints
User can send complaints if any. Admin will view the complaints and provide better solutions for it.



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 55

CHAPTER-9
RESULT AND ANALYSIS

We split the dataset into two subsets, training set and test set. Training set used 69 percent of whole
dataset and test set used 31 percent. We performed the experiment 4 times. In each experiment, we randomly
selected the training and test set from primary dataset. After creating the training set, we trained the data using
linear Naïve bayes algorithm for the classification. For conclusion, these experiments showed that using naïve
bayes algorithms for detection of malware is apparently beneficial. The average detection rate is 80%, which is
not such bad result. In some cases where the training set was too small, our experiment gave slightly low result.
The result of our research is that we demonstrated the malware detection rate of naive bayes algorithm ranges
between 80 - 90% where the machine learning data is at least 10000 per class. The detection rate can be
increased if we evaluate the features and eliminate low weighed ones.

We take two www.netflix.com and image static/upload/bd5fe811-8a60-48b0-adcb-f85453177cffmorfed
tree.jpg , extract the features .After analysing the features our machine learning model classifies the file as
malware or not malware and the performance of these Naive Bayes algorithms
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CHAPTER-10

CONCLUSION
In this work, our prime focus was to develop a machine learning model which can

identify malicious samples as truthfully as possible, with zero false-positive rate. Among the
different machine learning algorithm we have experimented for malware detection, Naive
Bayes algorithm achieved highest accuracy rate.

To be a segment of a competitive business outcome, various alternative strategies
must be added to this model. According to our observation, machine learning-based malware
detection model is the best technology along with the conventional anti-virus software’s. It is
very important to note that to enhance the malware detection rate, the machine learning
models are highly essential and also result in better accuracy. Machine learning systems must
be developed in such a way that the results being delivered to the end-user are ethical, easy to
understand and allow for proper monitoring.



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 57

REFERENCES
1.Justin Sahs and Latifur Khan- A Machine Learning Approach to Android Malware
etection”, Justin Sahs and Latifur Khan University of Texas at Dallas Dallas TX 75080, USA

2.Anik Dewanje and Kakelli Anil Kumar- A New Malware Detection Model using Emerging
Machine Learning Algorithms

3.Aviral Sangal and Dr. Harsh Kumar Verma- A Static Feature Selection-based Android
Malware Detection Using Machine Learning Techniques.

4.Ivan Firdausi- Analysis of machine learning techniques used in behavior-based malware
detection.

5.Min Feng and Rajiv Gupta- Detecting Virus Mutations Via Dynamic Matching.

6.Batta Mahesh- Machine Learning Algorithms.

7.Bugra Cakir and Erdogan Dogdu- Malware Classification Using Deep Learning Methods.

8.Baigal tugsSanjaa and Erdenebat Chuluun- Malware Detection Using Linear SVM.

9.Haiyi Zhang and Di Li- Naïve Bayes Text Classifier.



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 58

APPENDIX
MAIN CODE

from flask import *

from public import public

from admin import admin

from staff import staff

from database import *

# //////////////////

from flask import Flask, render_template

from flask_wtf import FlaskForm as Form

from wtforms import StringField

from wtforms.validators import InputRequired, URL

import joblib

import re

# ///////////////////

app=Flask(_name_)

app.secret_key='abc'

app.config['SECRET_KEY']= 'aa'

app.register_blueprint(public)

app.register_blueprint(admin,url_prefix='/admin')

app.register_blueprint(staff,url_prefix='/staff')

def trim(url):

return re.match(r'(?:\w*://)?(?:.\.)?([a-zA-Z-1-9]\.[a-zA-Z]{1,}).*', url).groups()[0]

def getTokens(input):

tokensBySlash = str(input.encode('utf-8')).split('/')

allTokens = []

for i in tokensBySlash:

tokens = str(i).split('-')
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tokensByDot = []

for j in range(0,len(tokens)):

tempTokens = str(tokens[j]).split('.')

tokensByDot = tokensByDot + tempTokens

allTokens = allTokens + tokens + tokensByDot

allTokens = list(set(allTokens))

if 'com' in allTokens:

allTokens.remove('com')

return allTokens

class LoginForm(Form):

url = StringField('Enter URL : ', validators=[InputRequired(), URL()])

@app.route('/staff/ss', methods=['GET', 'POST'])

def ss():

sid=session['staff_id']

form = LoginForm()

if form.validate_on_submit():

model = joblib.load('pre-trained/mal-logireg1.pkl')

vectorizer = joblib.load("pre-trained/vectorizer1.pkl")

prediction = model.predict(vectorizer.transform([trim(form.url.data)]))

if prediction[0] == 0:

#prediction = "NOT MALICIOUS"

q="insert into predict values(null,'%s','%s','NOT
MALICIOUS')"%(sid,trim(form.url.data))

print(q)

insert(q)

return render_template("success.html", url = form.url.data, status =
"Not Malicious")

else:



MALWARE DETECTION USING NAÏVE BAYES ALGORITHM BCA CT&ISM

St Teresa's College Autonomous, Ernakulam 60

q="insert into predict
values(null,'%s','%s','MALICIOUS')"%(sid,trim(form.url.data))

print(q)

insert(q)

#prediction = "MALICIOUS"

return render_template("success.html", url= form.url.data, status =
"Malicious")

#return render_template('success.html', url = form.url.data, prediction =
prediction)

return render_template('index.html', form=form)

app.run(debug=True,port=5008)

GLCM CODE

import cv2

from skimage.feature import greycomatrix, greycoprops

def glfeature(img):

xs=[]

img = cv2.cvtColor(cv2.imread(img), cv2.COLOR_BGR2GRAY)

glcm = greycomatrix(img, [5], [0], 256, symmetric=True, normed=True)

xs.append(greycoprops(glcm, 'contrast')[0,0])

xs.append(greycoprops(glcm, 'dissimilarity')[0, 0])

xs.append(greycoprops(glcm, 'homogeneity')[0, 0])

xs.append(greycoprops(glcm, 'ASM')[0, 0])

xs.append(greycoprops(glcm, 'energy')[0, 0])

xs.append(greycoprops(glcm, 'correlation')[0, 0])

# print("xssssssssssssss",xs)

return xs

PUBLIC CODE

from flask import *

from database import *

public=Blueprint("public",_name_)

@public.route('/')
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def index():

return render_template('index1.html')

@public.route('/login',methods=['get','post'])

def login():

if 'submit' in request.form:

user_name=request.form['uname']

pswrd=request.form['pwd']

q="select * from login where password='%s' and
password='%s'"%(user_name,pswrd)

res=select(q)

if res:

if res[0]['usertype']=='admin':

return redirect(url_for('admin.admin_home'))

if res[0]['usertype']=='staff':

q="select * from staff where login_id='%s'"%(res[0]['login_id'])

res=select(q)

session['staff_id']=res[0]['staff_id']

return redirect(url_for('staff.staff_home'))

return render_template('login.html')

SAMPLE CODE

from os import walk

import os

import numpy as np

from myknn import *

from glcm import glfeature

def train():

data=[]
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samples=[]

names=[]

for dir,d_path,filnames in walk("static/dataset/Safe"):

for file in filnames:

sample=glfeature(os.path.join(dir,file))

names.append(1)

samples.append(sample)

for dir,d_path,filnames in walk(r"static/dataset/Malware"):

for file in filnames:

sample=glfeature(os.path.join(dir,file))

names.append(2)

samples.append(sample)

np.savetxt("sample.data",samples)

np.savetxt("labels.dat",names)

# train()

res=prep("static/dataset/Safe/4.jpg")

print(res,"result")

STAFF CODE

from flask import *

from database import *

import uuid

from test import mains

from train import train_me

import urllib

# from apps import *

from myknn import *

staff=Blueprint("staff",_name_)

@staff.route('/staff_home',methods=['get','post'])

def staff_home():
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return render_template('staff_home.html')

@staff.route('/view_works_assigned',methods=['get','post'])

def view_works_assigned():

data={}

q="select * from works where staff_id='%s'"%(session['staff_id'])

print(q)

res=select(q)

data['works']=res

if 'action' in request.args:

action=request.args['action']

id=request.args['id']

else:

action=None

if action=='upload':

q="select * from works where work_id='%s' "%(id)

res=select(q)

print(res,'...............')

data['up']=res

if 'upload' in request.form:

file=request.files['file']

path='static/upload/'+str(uuid.uuid4())+str(file.filename)

file.save(path)

q="insert into uploadfiles values(NULL,'%s','%s')"%(id,path)

insert(q)

return redirect(url_for('staff.view_works_assigned'))

return render_template('staff_view_works_assigned.html',data=data)
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@staff.route('/send_complaint',methods=['get','post'])

def send_complaint():

data={}

if 'submit' in request.form:

complaint=request.form['complaint']

q="insert into complaints values
(NULL,'%s','%s','pending',now())"%(session['staff_id'],complaint)

insert(q)

return redirect(url_for('staff.send_complaint'))

q="select * from complaints where staff_id='%s'"%(session['staff_id'])

res=select(q)

data['complaints']=res

return render_template('staff_send_complaint.html',data=data)

@staff.route('/upload_code',methods=['get','post'])

def upload_code():

data={}

if 'submit' in request.form:

# try:

url=request.form['code']

print(url)

# print(url)

urllib.request.urlretrieve(url, "markup.txt")

print("In Here")

predictss=mains(url)

q="insert into predict values
(NULL,'%s','%s','%s')"%(session['staff_id'],url,predictss)

insert(q)

return redirect(url_for('staff.upload_code'))

# except:
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# flash("Entered Link is not correct")

q="select * from predict where staff_id='%s'"%(session['staff_id'])

res=select(q)

data['code']=res

return render_template('staff_upload_code.html',data=data)

@staff.route("/urlupload")

def home():

return render_template("popup.html")

@staff.route("/check/", methods=['POST'])

def check_url():

url = request.form.get("url")

print("cc"+url)

urllib.request.urlretrieve(url, "markup.txt")

print("In Here")

return mains(url)

@staff.route('/upload_codes',methods=['get','post'])

def upload_codes():

data={}

sid=session['staff_id']

if 'submit' in request.form:

val=""

image=request.files['image']

path="static/upload/"+str(uuid.uuid4())+image.filename

image.save(path)

s=prep(path)

print(s)

if s=="1":

val="Safe"
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q="insert into uploadfiles values(null,'%s','%s','Safe')"%(sid,path)

insert(q)

elif s=="2":

val="Malware"

q="insert into uploadfiles values(null,'%s','%s','Malware')"%(sid,path)

insert(q)

print(val)

data['output']=val

return render_template('staff_upload_codes.html',data=data)

ADMIN CODE

from flask import *

from database import *

admin=Blueprint("admin",_name_)

@admin.route('/admin_home',methods=['get','post'])

def admin_home():

return render_template('admin_home.html')

@admin.route('/manage_staff',methods=['get','post'])

def manage_satff():

data={}

if 'submit' in request.form:

fname=request.form['fname']

lname=request.form['lname']

email=request.form['email']

phone=request.form['phone']

place=request.form['place']

designation=request.form['designation']

uname=request.form['uname']

password=request.form['password']

q="insert into login values(NULL,'%s','%s','staff')"%(uname,password)
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id=insert(q)

q="insert into staff
values(NULL,'%s','%s','%s','%s','%s','%s','%s',curdate())"%(id,fname,lname,place,phone,emai
l,designation)

insert(q)

return redirect(url_for('admin.manage_satff'))

if 'action' in request.args:

action=request.args['action']

id=request.args['id']

else:

action=None

if action=="delete":

q="delete from staff where staff_id='%s'"%(id)

delete(q)

return redirect(url_for('admin.manage_satff'))

if action=="update":

q="select * from staff where staff_id='%s'"%(id)

res=select(q)

print(res)

data['updater']=res

if 'update' in request.form:

email=request.form['email']

phone=request.form['phone']

place=request.form['place']

designation=request.form['designation']

q="update staff set email='%s',phone='%s',place='%s',designation='%s' where
staff_id='%s'"%(email,phone,place,designation,id)

update(q)

return redirect(url_for('admin.manage_satff'))

q="select * from staff"
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res=select(q)

data['staff']=res

return render_template('admin_manage_staff.html',data=data)

@admin.route('/manage_work',methods=['get','post'])

def manage_work():

data={}

q="select * from staff"

res=select(q)

data['staff']=res

if 'submit' in request.form:

work=request.form['work']

details=request.form['details']

q="insert into works values(NULL,0,'%s','%s',now())"%(work,details)

insert(q)

q="select * from works"

res=select(q)

data['works']=res

if 'action' in request.args:

action=request.args['action']

id=request.args['id']

else:

action=None

if action=="delete":

q="delete from works where work_id='%s'"%(id)

delete(q)

return redirect(url_for('admin.manage_work'))

if action=='update':

q="select * from works where work_id='%s'"%(id)

res=select(q)
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data['updater']=res

if 'update' in request.form:

details=request.form['details']

q="update works set details='%s' where work_id='%s'"%(details,id)

update(q)

return redirect(url_for('admin.manage_work'))

if action=='assign':

q="select * from works where work_id='%s'"%(id)

res=select(q)

data['assign']=res

if 'assign' in request.form:

staff_id=request.form['staff_id']

print(staff_id,"//////////////////////")

q="update works set staff_id='%s',assigned_date=curdate() where
work_id='%s'"%(staff_id,id)

print(q,'//////////////////////////////')

id=update(q)

print(id,'.........................')

return redirect(url_for('admin.manage_work'))

if action=='assigned':

q="select * from works inner join staff using(staff_id) where
work_id='%s'"%(id)

res=select(q)

print(res,'...............')

data['assigned']=res

return render_template('admin_manage_work.html',data=data)

@admin.route('/view_complaints',methods=['get','post'])

def view_complaints():

data={}

q="select * from complaints inner join staff using(staff_id)"

res=select(q)
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data['complaints']=res

if 'action' in request.args:

action=request.args['action']

id=request.args['id']

session['cid']=id

else:

action=None

if action=='reply':

q="select * from complaints inner join staff using(staff_id) where
complaint_id='%s'"%(id)

res=select(q)

data['complaint']=res

return render_template('admin_send_reply.html',data=data)

return render_template('admin_view_complaints.html',data=data)

@admin.route('/reply_complaints',methods=['get','post'])

def reply_complaints():

reply=request.form['reply']

q="update complaints set reply='%s' where complaint_id='%s'"%(reply,session['cid'])

update(q)

return redirect(url_for('admin.view_complaints'))

@admin.route('/admin_view_codes',methods=['get','post'])

def admin_view_codes():

data={}

q="SELECT * FROM predict INNER JOIN staff USING(staff_id)"

res=select(q)

data['code']=res
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return render_template('admin_view_codes.html',data=data)

@admin.route('/admin_view_upload_files',methods=['get','post'])

def admin_view_upload_files():

data={}

q="SELECT * FROM works INNER JOIN uploadfiles USING(work_id)"

res=select(q)

data['code']=res

return render_template('admin_view_upload_files.html',data=data)













































































































































































































































































































































































































































































































ABSTRACT

Pregnancy is a cycle that invites us to give upon the hidden power

of all life. A stable pregnancy is a good thing. The likelihood of safe

pregnancy is increased by timely and daily fetal treatment. But perina-

tal mortality is an alarming issue in the world which needs immediate

attention. To address this issue both intrapartum and antepartum fe-

tal health state monitoring is essential. Fetal and maternal risk can be

assessed by monitoring the fetal heart rate. Cardiotocography records

the fetal heart rate and uterine contractions and it is this CTG data

which is used in this study. This study mainly focus on analyzing the

fetal state using four supervised machine learning models which are gra-

dient boosting, random forest, decision tree and k-nearest neighbors.

It also focuses on analyzing the results after applying a dimensionality

reduction which is principal component analysis. The modeling results

proved that gradient boosting algorithm is the optimal model of choice

for the dataset used as it has relatively highest combination of precision,

recall and F scores. Also after applying principal component analysis

it is observed that all the models gave higher accuracies than that was

obtained before reducing the dimension of the dataset.
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Chapter 1

Introduction

1.1 Fetal health detection and its importance

A foetus or fetus is an unborn offspring of an animal that develops

from an embryo. It is after the embryonic development the fetal stage

of development takes place. In human beings the fetal development

begins from the ninth week after fertilization and continues until birth.

A fetus is characterized by the presence of all the major body organs,

though all the body parts may not be fully developed yet. The period

of first three months of pregnancy is called as the first trimester. It is

the earliest phase of pregnancy also It is a time of great anticipation

and of rapid changes for both mother as well as the baby. Detection of

fetal health plays a major role in this period of pregnancy.

Fetal monitoring: During pregnancy period the most significant pro-

cedure to be done is to check the health of the unborn baby that is

the fetus. This procedure is mainly done by checking the baby’s heart

rate and other functions. Monitoring can be done in two ways. One is

internal monitoring and the other is external monitoring. Fetal heart

rate monitoring is used to check the rate and pattern of the heartbeats.

This is done by checking for increases and decreases in the baby’s heart-

beat. It also checks the change in heartbeat per second. The average

fetal heart rate is between 110 and 160 beats per minute. An abnormal

pattern may mean that the baby is not getting enough oxygen or there

are other problems.

1



1.2. GENERAL AWARENESS OF THE PROBLEM Fetal Health Classification

Risk associated with fetal monitoring: There are no known physical

risks detected with external monitoring. But there may be a slight

risk of infection with internal monitoring. The device used for internal

monitoring may cause a mark or small cut on the baby’s head. But

this often heals quickly. An abnormal fetal heart rate pattern doesn’t

always mean the baby is in danger. But electronic fetal monitoring can

be fatal depending upon the health conditions of mother and the baby.

Advantages of fetal monitoring: The researches show that continu-

ous fetal monitoring improves birth outcomes. This helps in detecting

the health of fetus at an early stage of pregnancy which is not only

associated with oxygen deprivation problems. This procedure gives a

reassurance and reduces stress throughout the months of pregnancy.

During this time the fetal heart is displayed on a digital screen so that

the mother is able to see and feel the baby’s heart beats. Continu-

ous monitoring allows a doctor to track whether the baby’s heart is

responding at all times. This information is often made use to make

decisions about when the labor is to be conducted.

Disadvantages of fetal monitoring: As it is said, every process has

its own disadvantages fetal monitoring has also got few disadvantages.

External monitoring may restrict the mother’s movements during labor

as it needs to be kept on baby’s heart. The process should not be always

carried out for monitoring women at low risk. Internal monitoring has

a high chance of transmitting HIV infection to the baby if the mother

is HIV positive.

1.2 General awareness of the problem

A major contributor to under-five mortality is the death of children in

the first three months of life. It is therefore receiving particular at-

tention from health authorities. According to the UNICEF data the

first 28 days of life called the neonatal period is the most vulnerable

time for a child’s survival. Children face the highest risk of dying in

their first month of life. The average global rate of 17 deaths per 1000

was recorded in the year 2019. A systematic analysis of global, region

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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and national causes of child mortality identified preterm birth compli-

cations and infections to be two major causes of neonatal deaths across

the world. Studies show that the neonatal mortality rate is the highest

in India with 522 deaths per 1000 followed by Nigeria and Pakistan.

This high and uneven numbers of neonatal mortality reflects the global

inequities of access to medical services and medical treatment. The

fact that these disparities in mortality rates persist even between high

income and low income women living in rural as well as urban areas

becomes the reason for this to remain the leading cause of death in de-

veloping countries as well. In order to assess fetal well being and mon-

itor for increased risk of complications during pregnancy, cardiotocog-

raphy (CTG) is a widely used method of continuously measuring and

recording the fetal heart rate (FHR) and uterine contractions during

pregnancy. Uterine contractions, the FHR along with its variability,

reactivity and possible decelerations are important measurements for

assessment of fetal well being. The FHR, uterine contractions and fe-

tal movement activity collected from CTG data is utilized to identify

dangerous situations for the fetus.

1.3 Fetal cardiotocography and its importance

Cardiotocography (CTG) is a form of electronic fetal monitoring which

is usually used continuously. Modern day CTG was developed and

introduced in the 1950s and early 1960s by Edward Hon, Roberto

Caldeyro-Barcia and konard Hammacher. CTG is mainly used dur-

ing labour. It can be used as a tool to identify high risk women in

the trimester period. When it is used continuously for monitoring, it

provides a paper trace using Doppler ultrasound to record the baby’s

heartbeat and a pressure transducer is used to record the mother’s con-

tractions. The most common method used is external CTG where two

separate probes are there to measure the heartbeat where the probes

are attached to mother’s abdomen and held in place by belts. In internal

CTG a single probe is used to measure both heartbeat and contractions,

here the probes are attached directly to the baby’s head or bottom. For

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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either external or internal CTG the other sides of the probes are at-

tached to the recorder by long wires. The basic concept of CTG results

is achieved by evaluation of its three main components: basal frequency,

variability and short term changes (accelerations and decelerations).

Reviews have shown that use of cardiotocography reduces the rate of

seizures in the newborn. When introduced, this practice was expected

to reduce the incidence of fetal demise. Its use became almost universal

for hospital births worldwide. Moreover, delivery decisions can also be

made from the data obtained from CTG.

Figure 1.1: External Fetal Monitor

Figure 1.2: Internal Fetal Monitor

1.4 Specific objectives of the study

1. The objective of my study is to classify / predict the health of a fetus

as normal, suspect or pathological (is at high risk) using 4 classification

algorithms

a) Gradient boost

b) Decision tree

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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c) Random forest.

d) KNN

2. To compare the results when a dimensionality reduction technique,

principal component analysis is used.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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Chapter 2

Literature Review

Safe pregnancy with normal delivery, physically and mentally sound

baby is the yearning of almost all mothers. So perinatal care is of

utmost importance for determining the appropriate delivery method,

preparing the mother psychologically and physically

2.1 Literature Review

In ‘Classification of Fetal State from the Cardiotocogram Recordings

using ANN and Simple logistic’, Hakan Sahin and Abdulhamit Subasi.,

(2012) presented a comparison of machine learning techniques using

antepartum cardiotocography data. Here they have used two machine

learning techniques which are ANN and Simple logistic. The CTG

data was trained using these two models to predict the normal and

pathological states. The classification results for two implementation

methods were applied on the dataset. Two statistical indices sensitivity

(Se) and specificity (Sp) were calculated and the accuracy of the two

models was found. The accuracy obtained for ANN is 98.47 and for

Simple Logistic accuracy is 98.74. According to these results, it is easily

said that for this data type using Simple Logistic is more appropriate

than ANN.

In ‘Classification of Cardiotocography Records with Naive Bayes’,

Emre Avuçlu and Abdullah Elen., (2019) they have introduced the

näıve bayes machine learning algorithm to classify the given CTG data

recording. The Näıve Bayes Classifier is a simple probabilistic clas-

6
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sification method based on Bayes theorem. In Bayes’ theorem, two

(and) random events occur one after the other. Bayes’ theorem defines

the relationship between a random event that arises from a random

process and conditional probabilities and marginal probabilities for an-

other random event. The various statistical measures used to analyze

the classification results in this paper were precision, accuracy and F

value. The result was 97.18 for training data and 95.68 for test data.

Here they also discuss the fact that one of the disadvantages of naive

bayes is that it works best with only small dataset.

In ‘modeling fetal morphologic patterns through cardiotocography

data: Decision tree-based approach’, R. S. Kamath and R. K. Kamath.,

(2018) aims at decision tree (DT) modeling of fetal morphologic pat-

terns by exploring cardiotocography (CTG). Decision tree model is the

most commonly used data mining technique for classification and pre-

diction. According to the paper, the revealed investigation delineates

ideal decision tree architecture accomplished by tuning parameters such

as min split, min bucket, max depth, and complexity. They have carried

out the experiment in Rattle data mining platform to obtain optimum

model structure by varying configuring tuning parameters of DT model.

The results suggests that the derived decision tree model leads to values

for tuning parameters such as min split, min bucket, max depth, and

complexity are 20, 7, 30, and 0.01, respectively. The 1488 observations

from the inputted dataset are considered for the construction of the

tree. Root node error is 0.7211. Thus, derived DT model efficiently

classifies validation data with very less error. This article suggests that

the decision tree model has the potential to exhibit as the best tool for

modeling of CTG data

The paper, ‘use of machine learning algorithms for prediction of fetal

risk using cardiotocographic data’,Zahra Hoodbhoy, Mohammad No-

man, Ayesha Shafique, Ali Nasim, Devyani Chowdhury, and Babar

Hasan.,(2019)., studies the precision of machine learning algorithm

techniques on CTG data in identifying high risk fetuses. Here they

have trained the dataset with ten machine learning classification algo-

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam
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2.1. LITERATURE REVIEW Fetal Health Classification

rithms which are MLP, XGBoost classifier, decision tree, random forest,

logistic regression, SVM linear kernel, SVM RBF kernel, KNN, näıve

bayes, Adaboost. It also used SMOTE balancing technique to avoid

the bias of the model toward skewed data, hence improving prediction

accuracy of the machine learning algorithm. The results of this study

showed that the model generated by the XG boost classifier algorithm

gave maximum accuracy of 98 followed by SVM linear kernel and näıve

bayes which gave an accuracy of 97 for test data.

In ‘Classification of the Cardiotocogram Data for Anticipation of

Fetal Risks using Bagging Ensemble Classifier’, Abdulhamit Subasi,

Bayader Kadasa, Emir Kremic., (2019) introduces several ensemble ma-

chine learning models examined to classify the CTG data as unhealthy

or healthy based on the three obstetricians’ decisions. The contribution

of this paper is to implement Bagging ensemble method to classify the

CTG data. Here they have compared the performances of the single and

ensemble learners utilizing the open source WEKA software in terms

of F measure, accuracy and ROC area. The bootstrap aggregating (or

bagging) is a simple ensemble learner which combines the base models

for construction and aggregation in which base models are created using

bootstrap samples of the training set and voting or averaging for the

prediction. The experimental results reveal that the bagging ensemble

method improved the classifier performance; specifically bagging with

Random Forest achieved superior performance during the classification

of CTG data. The Bagging with Random Forest achieved an accuracy

of 99.02 with CTG data. Also the paper says that the highest ROC

curve value belongs to RF as 0.999 nearly 1 as a single and ensemble

classifier. It shows that the Random Forest can recognize the CTG data

with high accuracy.

In ‘Intelligent classification of antepartum cardiotocography model

based on deep forest’, Yandi Chen, Ao Guo, Qinqun Chen, Bin Quan,

Guiqing Liu, Li Li, Jiaming Hong, Hang Wei, Zhifeng Hao., (2021)

introduces a method to improve the classification accuracy by using

Deep Forest (DF) algorithm. After data preprocessing, deep forest
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multi-granularity scanning phase was used to explore the connection

between the cases characteristic. Then the cascade forest phase, which

was designed to integrate Random Forest (RF), Weighted Random For-

est (WRF), Completely Random Forest (CRF) and Gradient Boosting

Decision Tree (GBDT) as the basic classifiers, performed deep iter-

ations and finally got the best performance model. Compared with

the traditional machine learning models, deep neural network and the

state-of-CTG classification models, the results show that the accuracy

value, average F1 value and Area Under the Curve (AUC) value were

92.64 , 92.01 and 0.990 respectively in the external public data set, and

were 91.64 , 88.92 and 0.9493 respectively in the internal private data

set, which were the most excellent among all comparison models. In

conclusion, the proposed DF model is effective and feasible, and has a

good application prospect in the intelligent.

In ‘classifying the type of delivery from cardiotocographic signals:

A machine learning approach’, C.Ricciardi G, F.Amato, G.Cesarelli,

M.Romano ., (2020) a custom-made software is exploited to extract 17

features from the available CTG. A preliminary univariate statistical

analysis is performed; then, five machine learning algorithms, exploit-

ing ensemble learning, were implemented (J48, Random Forests (RF),

Ada-boosting of decision tree (ADA-B), Gradient Boosting and Deco-

rate) through Knime analytics platform to classify patients according

to their delivery: vaginal or caesarean section. The performance of

the algorithms was evaluated using 10 folds cross validation with differ-

ent evaluation metrics: accuracy, precision, sensitivity, specificity, area

under the curve receiver operating characteristic (AUCROC). The RF

obtained the best results: accuracy (91.1), sensitivity (90.0) and AU-

CROC (96.7). The Ada-boost achieved the highest precision (92.6)

and specificity (93.1). As expected, the lowest scores were obtained by

J48 that was the base classifier employed in all the others empowered

implementations. Excluding the J48 results, the AUCROC of all the

algorithms was greater than 94.9.

In ‘Fetal Health State Monitoring Using Decision Tree Classifier from
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Cardiotocography Measurements’, M.Ramla, S.Sangeetha, S.Nickolas.,

(2018) discuss an efficient method to predict the high-risk pregnancy

based on the fetal health status using CART is proposed. 5-fold cross

validation is done, and the proposed methodology using CART was

quantified using precision, recall and F-score. CART is a decision tree

algorithm used for classification and regression prediction problems.

They provide the foundation for other algorithms like Random Forest,

Bagged Trees and Boosted trees. CART can be represented as a binary

tree. CART uses gini index to select the attribute which has maximum

information. Accuracy of 88.87 is obtained using entropy calculation

and accuracy of 90.12 is obtained using gini index. This work can be

further extended by boosting and bagging techniques to achieve greater

accuracy.

In ‘Fetal Health Status Classification Using MOGA-CD Based Fea-

ture Selection Approach’, Jayashree Piri, Puspanjali Mohapatra, Raghu-

nath Dey., (2020) focused on an evolutionary multi-objective genetic al-

gorithm (MOGA) for extracting important factors causing fetal death

by cardiotocographic analysis of fetal evaluation. Using seven classifi-

cation algorithms which are Logistic regression, Random forest, Deci-

sion tree, SVM, XG boost, Gradient Boost and KNN. In this article,

to extract the most influential factors to assess fetal health status, the

MOGA-CD approach is proposed as a feature selection mechanism. The

classification accuracy of the reduced dataset is compared with other

standard classifiers, following seven of the most significant features of

21, and it is found that DT, RF, GNB, SVM and Extreme Gradient

Boosting perform well for the classification of fetal health status.

In ‘Enhanced Optimal Feature Selection Techniques for Fetal Risk

Prediction using Machine Learning Algorithms’, J. Jayashree, Har-

sha T, Anil Kumar C, J. Vijayashree., (2020) examines the Fetal Risk

Prediction using MRMR Feature Selection algorithm on four different

Classifiers SVM Classifier. The performance of the proposed work is

analyzed using the following metrics: accuracy, precision, recall and F-

score. It also represents the comparison between the classifiers terms of
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accuracy. The results of this work shows that four different Classifiers

SVM Classifier with high F-score (97.6), sensitivity (97.6), Precision

(97.3).SVM Classifier have got the maximum metrics percentage for

MRMR Feature selection algorithm.

In ‘Fetal Health Classification Based on Machine Learning’, t Ji-

aming Li, Xiaoxiang Liu., (2021) examines twelve machine learning

single models have firstly experimented on CTG dataset. Secondly,

the soft voting integration method is used to integrate the four best

models to build the Blender Model, and compared with the stacking

integration method. Various classification model evaluations are used

to evaluate and analyze all machine learning models, as well as the con-

fusion matrix and ROC curve of the Blender Model. Experiments of

this study shows that, compared with the traditional machine learning

models, the Blender Model performed excellently in various classifica-

tion Model evaluations , with an accuracy rate of 0.959, an A UC of

0.988, a recall rate o f 0.916, a precision rate of 0.959 , a F1 of 0.958

and a MCC of 0.886 .

The paper entitled ‘Fetal health classification from cardiotocographic

data using machine learning’, Abolfazl Mehbodniya, Arokia Jesu Prabhu

Lazar, Julian Webber, Dilip Kumar Sharma, Santhosh Jayagopalan,

Kousalya K, Pallavi Singh, Regin Rajan, Sharnil Pandya and Sudhakar

Sengan., (2021) deploys various ML algorithms to predict fetal health

from the cardiotocographic (CTG) data by labeling the health state into

normal, needs guarantee, and pathology. This work assesses the influ-

ence of various factors measured through CTG to predict the health

state of the fetus through algorithms like support vector machine, ran-

dom forest (RF), multi-layer perceptron, and K-nearest neighbors. In

addition to this, the regression analysis and correlation analysis revealed

the influence of the attributes on fetal health. The results suggest that

random forest model performs best with an accuracy of 95 followed by

support vector machine with 93 accuracy.
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Chapter 3

Dataset and Exploratory Data

Analysis

3.1 Preliminaries (definitions of attributes in dataset)
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3.2. EXPLORATORY DATA ANALYSIS Fetal Health Classification

3.1.1 Data Sample

3.2 Exploratory Data Analysis

In data mining exploratory data analysis (EDA) is an approach to an-

alyzing datasets to summarize their main characteristics, often with

visual methods. EDA is used for seeing what the data can tell us be-

fore the modeling task. As it is not easy to look at a column of numbers

and determine important characteristics of the data. In such situations

exploratory data analysis techniques have been designed as an aid. It

is important to identify various patterns in the dataset before perform-

ing an algorithm. EDA also helps in determining which variables are

important and which do not play a significant role in the output. Fur-
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thermore certain variables may have correlations with other variables.

All of these can be done using exploratory data analysis. It also helps in

drawing useful insights and makes better decisions and removes irreg-

ularities, unnecessary values from the data. The various uses of EDA

are as follows:-

1) Helps to prepare the dataset for analysis.

2) Allows a machine learning model to predict the dataset better.

3) Gives more accurate results.

4) Also helps in choosing a better machine learning model

3.2.1 Steps involved in exploratory data analysis

1. Data collection: The dataset used in this project is a labeled data

of fetal health obtained from the CTG data of 2127 pregnant women

from the University of California Irvine Machine Learning Repository

which is collected from kaggle. There are 21 independent variables and

1 dependent variable and the dependent variable being the fetal health

denoted by 1, 2, 3 where1, 2 and 3 represents normal, suspect or is at

high risk. There are 2127 rows and 22 columns in the data set.

2. Data Cleaning: Data cleaning refers to the process of remov-

ing unwanted variables and values from the dataset and getting rid of

any irregularities in it. Such anomalies can disproportionately skew

the data and hence adversely affect the results. The dataset used in

this study contains neither null values nor missing values. This can

be best depicted using a bar graph. From the bar graph shown be-

low it is clear that there is no missing value in the dataset. graphics
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3. Analyzing the statistical values: Here We use the describe() func-

tion for our target column to show the descriptive statistics include

those that summarize the central tendency, dispersion, and shape of a

dataset’s distribution, excluding NaN values. The principle challenge

is to classify the fetal health in order to prevent child and maternal

mortality. So get the info about the column of ”fetal health” which was

classified by three expert obstetricians into 3 classes:

1. Normal

2. Suspect

3. Pathological

4. Visualization of target column “Fetal Health”: Data visualizations

of ”fetal health” column makes easier to understand the fetal state, and

visualization also makes it easier to detect patterns of the fetal state

(Normal, Suspect and Pathological). Hence a bar plot and a pie chart is

used to visualize the target column which is “fetal health”. The figures

given below shows that the number of ‘Normal’ cases is more followed

by ‘Suspect’ cases followed by ‘Pathological’ cases. The pie chart also

gives a brief idea of the percentage of each case
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5. Checking correlation of numeric features with output variable “Fetal

health”: Correlation means association. More precisely it is a measure

of the extent to which two variables are related. There are three results

of a correlation study. They are

• A positive correlation: Is a relationship between two variables in

which both variables move in the same direction. Therefore as one

variable increases the other variable increases, or one variable decreases

as the other decreases.

• A negative correlation: Is a relationship between two variables in

which an increase in one variable is associated with a decrease in the

other.

• A zero correlation: It exists when there is no relationship between

two variables

Here, we want to show the correlation between numerical features

and the target ”fetal health”, in order to have a first idea of the con-

nections between features. The table given below shows the correlation

of each feature with the target column “fetal health”.
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From the above table it is clear that three features: prolonged de-

celerations, abnormal short term variability, percentage of time with

abnormal long term variability have high correlation with the target col-

umn “fetal health” and four features Uterine contractions, Histogram

median, Mean value of long term variability, Histogram mean are highly

negatively correlated.

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam

17



3.2. EXPLORATORY DATA ANALYSIS Fetal Health Classification

6. Heat map: A heat map is a two-dimensional representation of

information with the help of colors. Heat maps can help the user visu-

alize simple or complex information. Correlation heat maps are ideal

for comparing the measurement for each pair of dimension values.

From the above figure it is clear that the variables Histogram median,

Histogram mode and Histogram mean are highly positively correlated

which shows that the significance of all the three variables in determin-

ing the target column “fetal health” is same. Also the two variables

Histogram min and Histogram max are highly negatively correlated.

But since all the features are of utmost important none of the features

will be removed from the dataset.
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Chapter 4

Model Building and Performance

4.1 Model Building

The model building process involves setting up ways of collecting data,

understanding and paying attention to what is important in the data to

answer the questions, finding a statistical, mathematical or a simulation

model to gain understanding and make predictions. A machine learning

model is built by learning and generalizing from training data, then

applying that acquired knowledge to new data it has never seen before

to make predictions and fulfill its purpose. The dataset used in this

study is split into two; one for training and the other one for testing,

in the ratio 4:1. Now the classification algorithms are modeled over

the training dataset and their accuracy, precision, recall and f1 score

are evaluated. The algorithms used here are Gradient boost, Random

forest, Decision tree and K-Nearest Neighbors. Model Performance

Analysis

• Classification Report: Report which includes Precision, Recall and

F1-Score.

1. Precision - Precision is the ratio of correctly predicted positive

observations to the total predicted positive observations.

Precision = NumberofCorrectlyclassified/totalpredictedpoints (4.1)

2. Recall (Sensitivity) - Recall is the ratio of correctly predicted
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positive observations to the all observations in actual class - yes.

Recall = Numberofcorrectlyclassified/Actualtotalpoints (4.2)

3. F1 score - F1 Score is the weighted average of Precision and Recall.

Therefore, this score takes both false positives and false negatives into

account. Intuitively it is not as easy to understand as accuracy, but F1 is

usually more useful than accuracy, especially if there is an uneven class

distribution. Accuracy works best if false positives and false negatives

have similar cost. If the cost of false positives and false negatives are

very different, it’s better to look at both Precision and Recall.

F1Score = 2(RecallPrecision)/(Recall + Precision) (4.3)

4. Accuracy - The accuracy of a classifier is given as the percentage of

total correct predictions divided by the total number of instances

Accuracy = Numberofcorrectlyclassifiedpoints/totalnumberofpoints (4.4)

5.Confusion Matrix: The confusion matrix is a specific table layout

that allows visualization of performance of an algorithm. Each row

represents the instances in an actual class while each column represents

the instances in prediction.

4.1.1 Model Selection and Results

• GRADIENT BOOST: Gradient boosting is a machine learning tech-

nique used in regression and classification tasks, among others. It pro-

vides a prediction model in the form of an ensemble of weak prediction

models, which are typically decision trees. When a decision tree is the

weak learner, the resulting algorithm is called gradient-boosted trees; it

usually performs better than random forest. A gradient-boosted trees

model is built in a stage-wise fashion as in other methods, but it gen-

eralizes the other methods by permitting optimization of an arbitrary

differentiable loss function.
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• RANDOM FOREST

It is a supervised machine learning algorithm that is used widely

in classification and regression problems. One of the most important

features of random forest algorithm is that it can handle the dataset

containing continuous variables as in the case of regression and categor-

ical variables as in the case of classification. It performs better results

for classification problems.
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• DECISION TREE

Decision tree is one of the predictive modeling approaches used in

statistics, data analytics and machine learning. It uses a decision tree

(as a predictive model) to go from observations about an item (rep-

resented in the branches) to conclusions about the item’s target value

(represented in the leaves). Tree models where the target variable can

take a discrete set of values are called classification trees; in these tree

structures, leaves represent class labels and branches represent conjunc-

tions of features that lead to those class labels.

• K-NEAREST NEIHBORS It is one of the simplest machine learn-

ing algorithms based on supervised learning technique. K-NN can be

used for regression as well as for classification but mostly it is used for

classification problems. It is also called a lazy learner algorithm because

it does not learn from the training dataset immediately instead it stores

the dataset and at the time of classification it performs an action on

the dataset.
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COMPARISON OF THE ABOVE RESULTS

Graphical representation
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The above comparison shows the accuracy scores of classification

algorithms. Clearly it can be concluded that gradient boosting is an

optimal model of choice of the given dataset as it has relatively the

highest combination of accuracy followed by random forest, Decision

tree and K-Nearest Neighbors.
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Chapter 5

Principal Component Analysis

5.1 Definition

Principal Component Analysis is an unsupervised learning algorithm

that is used for the dimensionality reduction in machine learning. It is a

statistical method that converts the observations of correlated features

into a set of linearly uncorrelated features with the help of orthogonal

transformation. These newly obtained transformed features are called

the Principal Components. It is one of the popular tools that is used for

exploratory data analysis and predictive modeling. It is a technique to

draw strong patterns from the given dataset by reducing the variances.

PCA generally tries to find the lower-dimensional surface to project

the high-dimensional data. PCA works by considering the variance of

each attribute because the high attribute shows the good split between

the classes, and hence it reduces the dimensionality. Some real-world

applications of PCA are image processing, movie recommendation sys-

tem, optimizing the power allocation in various communication chan-

nels. It is a feature extraction technique, so it contains the important

variables and drops the least important variable.

The PCA algorithm is based on some mathematical concepts such

as:

o Variance and Covariance

o Eigen values and Eigen factors Some common terms used in PCA

algorithm:
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o Dimensionality: It is the number of features or variables present

in the given dataset. More easily, it is the number of columns present

in the dataset.

o Correlation: It signifies that how strongly two variables are related

to each other. Such as if one changes, the other variable also gets

changed. The correlation value ranges from -1 to +1. Here, -1 occurs

if variables are inversely proportional to each other, and +1 indicates

that variables are directly proportional to each other.

o Orthogonal: It defines that variables are not correlated to each

other, and hence the correlation between the pair of variables is zero.

o Eigenvectors: If there is a square matrix M, and a non-zero vector

v is given. Then v will be Eigen vector if Av is the scalar multiple of v.

o Covariance Matrix: A matrix containing the covariance between

the pair of variables is called the Covariance Matrix.

STEPS FOR PCA ALGORITHM

1. Getting the dataset: Firstly take the input dataset and divide it

into two subparts X and Y. Where X is the training set and Y is the

validation set.

2. Representing data into a structure: Now represent the dataset

into a structure. Such as we will represent the two-dimensional matrix

of independent variable X. Here each row corresponds to the data, and

the column corresponds to the Features. The number of columns is the

dimensions of the dataset.

3. Standardizing the data: In this step, standardize the dataset.

Such as in a particular column, the features with high variance are

more important compared to the features with lower variance. If the

importance of features is independent of the variance of the feature,

then we will divide each data item in a column with the standard de-

viation of the column. Here we will name the matrix as Z.

4. Calculating the Covariance of Z: To calculate the covariance of Z,

we will take the matrix Z, and will transpose it. After transpose, we

will multiply it by Z. The output matrix will be the Covariance matrix

of Z.
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5. Calculating the Eigen Values and Eigen Vectors: Now, calculate

the Eigen values and eigenvectors for the resultant covariance matrix

Z. Eigenvectors or the covariance matrix are the directions of the axes

with high information. And the coefficients of these eigenvectors are

defined as the Eigen values.

6. Sorting the Eigen Vectors: In this step, take all the Eigen values

and will sort them in decreasing order, which means from largest to

smallest. And simultaneously sort the Eigen vectors accordingly in

matrix P of Eigen values. The resultant matrix will be named as P*.

7. Calculating the new features Or Principal Components: Now cal-

culate the new features. To do this, we will multiply the P* matrix to

the Z. In the resultant matrix Z*, each observation is the linear combi-

nation of original features. Each column of the Z* matrix is independent

of each other.

USES OF PCA

• One of the main challenges faced by analysts is the redundancy in

the data. Here by reducing the dimension using PCA the redundancy

in the data reduces which in turn helps in reducing the computation

time.

• Principal components are independent of each other hence it re-

moves correlated features.

• PCA improves the performance of the machine learning algorithms

as it eliminates correlated features that don’t contribute in any decision

making.

• PCA helps in overcoming data over fitting issues by decreasing the

number of features.

• PCA results in high variance and hence improves visualization.

• Reduction of noise since the maximum variation basis is chosen and

so the small variations in the background are ignored automatically.

5.1.1 Model Selection and Results after applying PCA

The dataset used in this study has been reduced into 14 components

from 23 components using principal component analysis. It is then split

Department of Mathematics and Statistics, St. Teresa’s College (Autonomous), Ernakulam

27



5.2. WHY 14 COMPONENTS Fetal Health Classification

into two; one for training and the other one for testing, in the ratio 4:1.

Now the classification algorithms are modeled over the training dataset

and their accuracy, precision, recall and f1 score are evaluated. The

algorithms used here are Gradient boost, Random forest, Decision tree

and K-Nearest Neighbor.

5.2 Why 14 components

It is understood that the number of dimensions can be reduced from

22 to 14 while preserving 95 percenatge of its variance. Hence, the

compressed dataset is now 60 percentage of its original size.

Looking at the plot of the explained variance as a function of the num-

ber of principal components, we observe an elbow in the curve. The

optimal number of principal components is reached when the cumula-

tive variance stops growing fast.
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REDUCED PRINCIPAL COMPONENTS

• GRADIENT BOOST
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• RANDOM FOREST

• DECISION TREE
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• K-NEAREST NEIHBORS

COMPARISON OF THE ABOVE RESULTS

Graphical representation

The above comparison shows the accuracy scores of classification al-
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gorithms. Clearly it can be concluded that gradient boosting is an

optimal model of choice of the given dataset as it has relatively the

highest combination of accuracy followed by random forest, K-Nearest

Neighbors and Decision tree. Here one of the important results that

is obtained, after applying PCA on the dataset and reducing it into 15

components, we observe that there has been an increase in the accura-

cies, precision, recall and f1 scores of each of the models. Comparing

the two graphs it is clear that there has been a great increase in the ac-

curacy of KNN model from 87 to 96. The accuracy of gradient boosting

model increased from 94 to 98 for random forest it is 98 from 94 and

the least increase in accuracy is shown by decision tree that is from 91

to 94.
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Chapter 6

Conclusion

CTG data is beneficial for obstetricians and utilized to decide for medi-

cal intervention before persistent damage on baby. But the visual anal-

ysis of the CTG data done by obstetrician could not be objective and

correct. The utilization of decision support systems in the medical field

to diagnose or predict abnormal situations becomes an ever increasing

trend. Fetal and maternal risk can be assessed by monitoring the fetal

heart rate. Cardiotocography records the fetal heart rate and uterine

contractions. In this study we focused on the diagnosis of fetal risks by

employing CTG data. Hence machine learning models can be utilized

as a decision support system to identify fetal abnormalities by using the

CTG data using four supervised machine learning models which are gra-

dient boosting, random forest, decision tree and k-nearest neighbors.

It also focuses on analyzing the results after applying a dimensionality

reduction which is principal component analysis. The modeling results

proved that gradient boosting algorithm is the optimal model of choice

for the dataset used as it has relatively highest combination of precision,

recall and F scores. Also after applying principal component analysis

it is observed that all the models gave higher accuracies than that was

obtained before reducing the dimension of the dataset.
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INTRODUCTION 

Herbal plants are known to be rich sources of phytochemical ingredients that contribute 

to healthcare management. Thereby, the demand for plant-based medicinal treatment using 

natural herbal plants has been shown to rise worldwide.  At the beginning of the 21st century, 

more than half of all the drugs used in clinical applications contained natural products in their 

medication treatment. Furthermore, various herbal drugs from natural products such as plants, 

animals, microorganisms, and fungi have been approved in medical treatments. Besides, 

natural products also serve as an essential source for developing new drug products (Kumar 

Shakya & Arvind,2016).  

In recent decades, people are more attracted to drugs from plant origin as they are highly 

biocompatible and produce lesser side effects than synthetic drugs. However, productivity and 

quality of these natural products are not satisfactory due to the slow rate of multiplication, 

overexploitation, and habitat degradation that is a drawback in meeting the ever-increasing 

market demand.  

Most of the medicinal plant parts are used as raw drugs and they possess varied 

medicinal properties (Mahesh and Satish 2008). Medicinal plants are easily available, less 

expensive and also have no side effects (Cathrine et al., 2011). Medicinal plants represent a 

rich source of the antimicrobial agent (Mahesh et al., 2008). 

Environment can be defined as a sum total of all the living and non-living elements and 

their effects that influence human life. While all living or biotic elements are animals, plants, 

forests, fisheries, and birds, non-living or abiotic elements include water, land, sunlight, rocks, 

and air. Environmental science is an interdisciplinary academic field that integrates physical, 

biological, and geography (including ecology, biology, physics, chemistry, plant science, 

zoology, mineralogy, oceanography, limnology, soil science, geology and physical geography, 

and atmospheric science) to the study of the environment, and the solution of environmental 

problems. Environmental science emerged from the fields of natural history and medicine 

during the Enlightenment. Today it provides an integrated, quantitative, and interdisciplinary 

approach to the study of environmental systems. 

  

https://en.wikipedia.org/wiki/Interdisciplinary
https://en.wikipedia.org/wiki/Academic_field
https://en.wikipedia.org/wiki/Ecology
https://en.wikipedia.org/wiki/Biology
https://en.wikipedia.org/wiki/Physics
https://en.wikipedia.org/wiki/Chemistry
https://en.wikipedia.org/wiki/Plant_science
https://en.wikipedia.org/wiki/Zoology
https://en.wikipedia.org/wiki/Mineralogy
https://en.wikipedia.org/wiki/Oceanography
https://en.wikipedia.org/wiki/Limnology
https://en.wikipedia.org/wiki/Soil_science
https://en.wikipedia.org/wiki/Geology
https://en.wikipedia.org/wiki/Physical_geography
https://en.wikipedia.org/wiki/Atmospheric_science
https://en.wikipedia.org/wiki/Natural_history
https://en.wikipedia.org/wiki/Medicine
https://en.wikipedia.org/wiki/Age_of_Enlightenment
https://en.wikipedia.org/wiki/Interdisciplinary
https://en.wikipedia.org/wiki/Ecosystem
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Nature is a synthesis of the five elements air, water, soil, fire and earth and man has 

been living in balanced harmony with nature since time immemorial. But the changes which 

man has brought about in his environment were largely determined by his necessities, his 

knowledge and his value. These are undoubtedly being polluted by the dust, smoke, sewage, 

sullage, industrial discharge and city refuse.  

  

As a result of rain, dew or fog, leaves and other aerial organs of plants often become 

wet. In most species, the turgidity of leaves is restored from the wilted condition after 

immersion of water for 24 hour or less. Water largely entered through the epidermal cells, 

through hairs and specialized epidermal cells can provide for such entry in some cases. On 

prolonged immersion the leaves of many species show opening of stomata and some time also 

the injection the intercellular spaces with liquid water under certain condition, leaves and other 

aerial parts are capable of absorbing water from the air, it has been reported that pine seedlings 

pinus ponderosa in dry soil can absorb water vapour from the near saturated or unsaturated 

atmosphere. 

Human population size has grown enormously over the last hundred years. This means 

an increase in demand for food, water, home, electricity, roads, automobiles and numerous 

other commodities. These demands are exerting tremendous pressure on our natural resources 

and are also contributing to pollution of air, water and soil. The need of the hour is to check the 

degradation and depletion of our precious natural resources and pollution without halting the 

process of development. 

Macronutrients and Micronutrients in Plants 

The essential elements can be divided into macronutrients and micronutrients. Nutrients 

that plants require in larger amounts are called macronutrients. About half of the essential 

elements are considered macronutrients: carbon, hydrogen, oxygen, nitrogen, phosphorus, 

potassium, calcium, magnesium, and sulphur. The next-most-abundant element in plant cells 

is nitrogen (N); it is part of proteins and nucleic acids. Nitrogen is also used in the synthesis of 

some vitamins. Hydrogen and oxygen are macronutrients that are part of many organic 

compounds and also form water. Oxygen is necessary for cellular respiration; plants use 

oxygen to store energy in the form of ATP. Phosphorus (P), another macromolecule, is 
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necessary to synthesise nucleic acids and phospholipids. As part of ATP, phosphorus enables 

food energy to be converted into chemical energy through oxidative phosphorylation. Light 

energy is converted into chemical energy during photophosphorylation in photosynthesis; and 

into chemical energy to be extracted during respiration. Sulphur is part of certain amino acids, 

such as cysteine and methionine, and is present in several coenzymes. Sulphur also plays a role 

in photosynthesis as part of the electron transport chain where hydrogen gradients are key in 

the conversion of light energy into ATP. Potassium (K) is important because of its role in 

regulating stomatal opening and closing. As the openings for gas exchange, stomata help 

maintain a healthy water balance; a potassium ion pump supports this process. 

Magnesium (Mg) and calcium (Ca) are also important macronutrients. The role of 

calcium is twofold: to regulate nutrient transport and to support many enzyme functions. 

Magnesium is important to the photosynthetic process. These minerals, along with the 

micronutrients, also contribute to the plant’s ionic balance. 

Deficiencies in any of these nutrients, particularly the macronutrients, can adversely 

affect plant growth. Depending on the specific nutrient, a lack can cause stunted growth, slow 

growth, or chlorosis. Extreme deficiencies may result in leaves showing signs of cell death.  

Medicinal plant selected for the study 

Chromolaena odorata Linn (L.) King and Robinson is formerly known as Eupatorium 

odoratum L. belongs to the family Asteraceae (Aster family), genus Chromolaena 

(Thoroughwort), and species Chromolaena odorata L. (Vijayaraghavan et. al., 2017). The 

family Asteraceae or Compositae (known as the aster, daisy, or sunflower family) is the largest 

family of flowering plants represented by about 950 genera and 20,000 species over the globe 

(Mahbubur, 2013). C. odorata plants are distributed all over the world in almost all habitats 

(Rahman et., 2008). The common names for these plants are Siam weed, devil weed, 

Eupatorium, Jack in the bush, Jack-in-the-bush, kingweed, paraffin bush, and paraffin weed 

(Vijayaraghavan et al., 2018). C. odorata has been commonly and widely used in traditional 

medicine because of its property that can give therapeutic effects on the body. 

 

C. odorata has been introduced extensively to tropical Asia, West Africa and some parts of 

Australia (Zahara, 2019). In general, this plant is able to grow in a wide range of soil pH 
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(Mandal & Joshi, 2014). However, it seems to grow best at acidic soil areas that contain a high 

amount of potassium and phosphorus.  

 

Distribution of Chromolaena odorata  

This plant is native to North America and is widely spread from the southern USA to 

northern Argentina, including Central America and the Caribbean. Besides, C. odorata plant 

has also been extensively introduced to tropical Asia, West Africa and some parts of Australia 

(Paterson & Zachariades, 2013), pacific region (Ghori, 2011) and subsequently distributed to 

Asian country including Indonesia, Malaysia, China, Thailand, Taiwan, Laos, Sri Lanka, 

Bangladesh, Cambodia and India (Vaisakh & Pandey, 2012).  

 

It was grown as medical herbs and ornamental plant and it is also a serious weed in 

plantation crops globally as it is highly allelopathic and suppresses the vegetation of the 

neighbouring plants (Zahara, 2019). Collectively, the most suitable habitat for C. odorata to 

grow well includes the moist, humid, warm, cold, and abandoned areas. These features provide 

a suitable and favourable area for C. odorata plants to grow in a wide range of habitats (Mandal 

& Joshi, 2014). 

 

Locality of Sample Collection 

Eloor is a suburb of Kochi and a municipality in Paravur Taluk, Ernakulam District in 

the Indian state of Kerala, India. It is an industrial area situated around 13 kilometres (8.1 miles) 

north of the city centre. It is an island of 14.21 km2 formed between two distributaries of river 

Periyar and is the largest industrial belt in Kerala. The neighbouring places of Eloor are 

Kalamassery industrial hub, Aluva, Cheranalloor and Paravur. There are various companies of 

different kinds along the industrial belt including Fertilisers and Chemicals Travancore 

(FACT), Indian Rare Earths Limited, Hindustan Insecticides Limited and many others 

manufacturing a range of products like chemical-petrochemical products, rare-earth elements, 

rubber-processing chemicals, fertilizers, zinc/chromium compounds and leather products. The 

industrial belt of Eloor in Kerala is one of the world's 'top toxic hot spots', according to 

international environment group Greenpeace. Greenpeace holds the Hindustan Insecticides Ltd 

that has been manufacturing pesticides at its Eloor plant responsible for making the industrial 

village a toxic hotspot. 
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The aim of the study was to conduct phytochemical, micromorphological and elemental 

analysis of C. odorata growing in an industrial area. 

 

 

 

OBJECTIVES 

⮚ To analyse the micromorphological characters of Chromolaena odorata growing in an 

industrial area. 

⮚ To detect the phytochemical constituents present in the ethanol extract of Chromolaena 

odorata by qualitative phytochemical analysis. 

⮚ To analyse the elemental composition of Chromolaena odorata growing in a locality 

experiencing industrial pollution using SEM-EDX. 
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REVIEW OF LITERATURE 

 

 

● The leaf extracts of C. odorata has been shown to possess antioxidant, anti-

inflammatory, analgesic, antimicrobial, cytoprotective and many other medicinally 

significant properties (Vaisakh & Pandey, 2012). 

 

● Jyoti  et al., (2008) analysed the amount of Pb, Cd, Cr, and Ni in soil and plant samples 

of Abutilon indicum, Calotropis procera, Euphorbia hirta, Peristrophe bycaliculata, 

and Tinospora cordifolia collected from 3 environmentally different sites.  

 

● It has been shown that C. odorata plants not only invade soil that contains potassium 

and phosphorus, but it can also increase the nutrient contents in the soil, namely 

potassium, phosphorus, calcium, nitrogen, and magnesium (Ojeniyi et. al., 2012).  

 

 

● Another study also revealed a significant increase in soil nutrients such as nitrogen and 

soil organic matter (SOM) from all invaded sites (Mandal & Joshi, 2014). The rise of 

the amount of nitrogen and soil organic solvent (within the 10 cm layer) of the soil 

showed that C. odorata plants have the potential to invade all fallow areas (Tondoh et. 

al., 2013).  

 

● The C. odorata leaves extracts from ethanol, methanol, and hexane extraction have 

been reported to exhibit strong inhibitory effects against both Gram-positive (Bacillus 

cereus, Enterococcus faecalis, Staphylococcus epidermidis, Staphylococcus aureus, 

Streptococcus pyogenes and Propionibacterium acnes) and gram-negative (Proteus 

vulgaris) bacterial strains (Hanphanphoom & Krajangsang, 2016).  

 

 

● Besides, it has been reported these extracts exhibited good antibacterial activity against 

the gram-positive bacteria Staphylococcus S. aureus, S. pyogenes and Staphylococcus 

epidermidis and the gram-negative bacteria P. vulgaris. The results obtained suggested 
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that the ethanolic, methanolic and hexane leaves extracts of C. odorata are promising 

to be further developed in treating bacterial skin infections ((Hanphanphoom & 

Krajangsang, 2016).  

 

● A recent study by Udayaprakash et al. (2019), demonstrated that acetone extract of C. 

odorata exhibited high inhibitory activity against S. aureus and P. aeruginosa. 

Meanwhile, ethyl acetate extract of C. odorata recorded the maximum zone of 

inhibition against Bacillus. 

● The C. odorata plants also have been shown to exhibit anti-inflammatory property. It 

was reported that the aqueous and ethanolic extracts of C. odorata could retard the 

inflammatory reaction. The anti-inflammatory activities exhibited by C. odorata may 

be due to the presence of phenolic compounds in these extracts (Omokhua et al., 2016).  

 

● The natural antioxidants present in the C. odorata plants such as polyphenols play an 

important role in preventing the body from oxidative damage. This is because the ideal 

chemical structure of polyphenols compound makes the plants more effective as an 

antioxidant against a free radical-scavenging activity as compared to any other 

compounds such as ascorbate and tocopherols (Srinivasa et al., 2010). 

 

 

● Substances that relieve pain can be defined as analgesics (painkillers). Analgesics 

works through various mechanisms and function either centrally (opioids receptor 

agonism) or peripherally. In recent years, there has been an impetus on the use of 

traditional medicinal plants with analgesic effects worldwide due to its natural origin 

and lesser side effects (Rauf et al., 2017). 

 

● Substances that relieve pain can be defined as analgesics (painkillers). Analgesics 

works through various mechanisms and function either centrally (opioids receptor 

agonism) or peripherally. In recent years, there has been an impetus on the use of 

traditional medicinal plants with analgesic effects worldwide due to its natural origin 

and lesser side effects effects (Rauf et al., 2017). 
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● It was reported that the stem extract of C. odorata plants has been demonstrated to be 

effective for the treatment of skin infections, particularly caused by the 

Propionibacterium acnes (Pandurangan et al., 2015).  

 

● The extract from the leaves of C. odorata has also been widely used in countries such 

as Vietnam and other tropical countries to treat skin infections and rashes (Wang et al., 

2014). Besides, in other countries such as Thailand and India, this plant has been 

extensively used as a traditional herb to treat skin infection (Vijayaraghavan et al., 

2017).  

 

● The species of C. odorata plants, found in the West of Africa and Asia were also found 

to be useful in reducing stomach-ache (Omokhua et al., 2016). 

 

● An elevated level of phosphorus, potassium, magnesium, soil organic matter, and 

nitrogen as well as acidic soil encourages further invasion of C. odorata (Ghori, 2011); 

(Ojeniyi et. al., 2012). 

● Tanhan et al., (2007) analyzed the concentrations of Pb, Cd and Zn in C. odorata (L) 

and their results confirm that C. odorata is a hyperaccumulator which grows rapidly, 

has substantial biomass, wide distribution and has a potential for the phytoremediation 

of metal contaminated soils.  

● Anyasi (2012) studied the ability of Chromolaena odorata propagated by stem cuttings 

and grown for six weeks in the greenhouse to thrive in soil containing different 

concentrations of PCB congeners found in Aroclor and transformer oil. 

● Ikhajiagbe (2016) Investigated the changes in morphological and crude protein content 

of Chromolaena odorata to heavy metal-induced stress.  
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MATERIALS AND METHODS 

Plant selected for the study 

Chromolaena odorata is a tropical and subtropical species of flowering shrub from the 

sunflower family (Asteraceae).  

Scientific Name  

Chromolaena odorata (L.) 

Synonyms 

● Eupatorium clematitis DC. 

● Eupatorium conyzoides Mill. 

● Eupatorium dichotomum Sch.Bip. 

● Eupatorium divergens Less. 

● Osmia atriplicifolia (Vahl) Sch.Bip. 

● Osmia clematitis (DC.) Sch.Bip. 

● Osmia divergens (Less.) Sch.Bip. 

● Osmia odorata (L.) Sch.Bip. 

Systematic Position 

➢ Kingdom: Plantae 

➢ Division : Phanerogamae 

➢ Class: Dicotyledons 

➢ Subclass : Gamopetalae 

➢ Series : Bicarpellatae 

➢ Order: Asterales 

➢ Family: Asteraceae 

➢ Genus: Chromolaena  

➢ Species : Chromolaena odorata (L) 

https://en.wikipedia.org/wiki/Flowering_plant
https://en.wikipedia.org/wiki/Shrub
https://en.wikipedia.org/wiki/Sunflower_family
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Common names: Siam weed, Christmas bush, Devil weed, Jack-in-the-bush, Kingweed, 

Paraffinbush, and Paraffinweed 

Malayalam Name:  Communist Pacha  

Plant collection 

The fresh mature leaves of Chromolaena odorata (L.) used for the investigation was obtained 

from Eloor industrial area, Ernakulam, Kerala (Figure1). The plant specimen was authenticated 

using the Flora of presidency of Madras. Fresh plant material was washed under running tap 

water, then air dried and powdered. 

Leaves preparation  

Fresh mature leaves were cleaned. The leaf portion between midrib and margin from the middle 

region was cut into small pieces (10 x 10 mm2). Tissues were disintegrated by poaching leaf 

samples in 10% hydrochloric acid under low heat for 1 hr. When bleaching was completed, 

leaf samples were washed with water and then cleared by gently warming with chloral hydrate 

solution (4 g of chloral hydrate / 1 ml of water) until it was transparent. After rinsing with 

water, the leaf sample was mounted with glycerin and observed under a light microscope for 

the determination of leaf constants.  

1] Microscopic analysis  

Microscopic evaluation of leaf constants such as stomatal number, stomatal index, epidermal 

cell number and trichome number were examined. 

 1.1. Determination of stomatal number and stomatal index  

Stomatal number is an average number of stomata per square millimeter (mm2) of epidermis 

of the leaf. Stomatal index (SI) is a percentage of stomata from the total number of epidermal 

cells in a same unit area of leaf, which can be calculated as:  

SI=  (S/ E+S) × 100 

Where, S = number of stomata per mm2 in a given area of leaf  

E = number of epidermal cells per mm2 in the same area of leaf  
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1.2. Determination of epidermal cell number  

Epidermal cell number is an average number of epidermal cell per mm2 of leaf surface. The 

number of epidermal cell on the upper and lower surface of leaf in 1 mm2 in each field were 

counted.  

1.3. Determination of trichome number  

Trichome number is an average number of trichome per mm2 of epidermis of leaf surface. The 

number of trichome on the upper and lower surface of leaf in 1 mm2 in each field were counted.  

Data analysis 

All leaf constant parameters were determined at least in five fields of plant sample. The results 

expressed as mean ± standard deviation (SD), minimum and maximum values. 

Extraction 

The plant powder was extracted with ethanol using cold extraction. Totally 30 g of dried plant 

powder was extracted in 250 ml of ethanol for 24 hours in occasional shaking at room 

temperature. The supernatant was collected and evaporated to make the final volume one-fifth 

of the original volume. It was stored at 4˚C in airtight bottles for further studies. 

2] Phytochemical analysis  

The ethanolic extract of Chromolaena odorata was subjected to preliminary phytochemical 

screening for their presence or absence of active constituents utilizing a standard method of 

analysis. 

 

1. Test for Alkaloids 

Mayer’s Test: 2 ml test sample was treated with few drops of Mayer’s reagent along 

sides of the test tube and the formation of white or creamy precipitate indicated the 

presence of alkaloids. 

(Mayer’s Reagent- 1.358g of HgCl₂ was dissolved in 60ml of water and poured into a 

solution of 5g of potassium iodide in 10ml of distilled water and made upto 100 ml of 

reagent). 
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Dragendorff’s Test: Test sample was treated with 1-2 ml of Dragendorff’s reagent and 

the formation of prominent reddish brown precipitate indicated the presence of alkaloids. 

(Dragendorff’s Stock reagent- Solution (A): 0.85g basic bismuth nitrate dissolved in 

10ml glacial acetic acid and 40 ml water under heating. Solution (B): 8g potassium iodide 

dissolved in 30 ml water. Stock solution: A and B mixed in 1:1 ratio). 

Wagner’s Test: Test sample was treated with few drops of Wagner’s reagent along sides 

and the formation of reddish brown precipitate indicated the presence of alkaloids. 

(Wagner’s reagent - 2 g Iodine and 6 g potassium Iodide dissolved in 5 ml distilled water 

and made upto 100 ml.) 

2. Test for Flavonoids 

Sulphuric acid test: A fraction of the extract was treated with concentrated H2SO4 and 

observed for the formation of orange colour.  

 NaOH test: A small amount of extract was treated with aqueous NaOH and HCl, 

observed for the formation of yellow orange colour.  

3. Test for Amino acids   

Ninhydrin Test: Extract solution was treated with Ninhydrin (Triketohydrindene 

hydrate) at the pH range of 4 - 8. Development of purple colour indicated the positive 

response for amino acids.  

 

4. Test for Reducing sugars 

Fehling's test for free reducing sugar: About 0.5 g of extract was dissolved in distilled 

water and filtered. The filtrate was heated with 5 ml of equal volumes of Fehling's 

solution A and B. Formation of a red precipitate of cuprous oxide was an indication of 

the presence of reducing sugars.  

Benedict’s Test: To 5 ml of the extract solution, 5 ml of Benedict’s solution was added 

in a test tube and boiled for a few minutes. Development of brick red precipitate 

confirmed the presence of reducing sugars.  
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5. Test for Anthraquinones 

Modified Borntrager’s Test: 5 ml of extract solution was hydrolyzed with dilute 

sulphuric acid and extracted with benzene. 1 ml of dilute ammonia was added to it. 

Rose pink coloration suggested the positive response for anthraquinones.  

6. Test for Saponins  

 Foam Test: A small amount of extract was shaken with water and looked for the 

formation of persistent foam.  

7. Test for Sterols 

 Liebermann-Burchard test: One ml extract was treated with chloroform, acetic 

anhydride and added drops of H2SO4 and observed for the formation of dark pink or 

red colour.   

Sulphuric acid test: The fraction of extract was treated with ethanol and H2SO4 and 

observed for the formation of violet blue or green colour.  

8. Test for Tannins 

FeCl3 Test: 5 ml of extract solution was allowed to react with 1 ml of 5% ferric chloride 

solution. Greenish black colouration indicated the presence of tannins.  

 Potassium Dichromate Test: 5 ml of the extract was treated with 1 ml of 10% aqueous 

potassium dichromate solution. Formation of yellowish brown precipitate suggested the 

presence of tannins.  

 Lead acetate Test: 5 ml of the extract was treated with 1 ml of 10% lead acetate 

solution in water. Yellow colour precipitation gave the test for tannins.  

 

9. Test for Phenols 

Ferric chloride test: A fraction of extract was treated with 5% ferric chloride, 

formation of deep blue colour confirms the presence of phenol   
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Liebermann’s test: The extract was heated with sodium nitrite, add H2SO4 solution 

diluted with water and add excess of dilute NaOH and observed for the formation of 

deep red or green or blue colour.  

10. Test for Glycosides 

Legal’s test: Dissolved the extract (0.1 g) in pyridine, added sodium nitroprusside 

reagent and made alkaline with NaOH solution. Pink to red colour solution indicates 

the presence of glycosides.   

Borntrager’s test: The extract is hydrolyzed with concentrated HCl for 2 hours on a 

water bath and filtered and few ml of above filtrate was shaken with chloroform, 

chloroform layer was separated and added 10 % ammonia, formation of pink colour 

indicates the presence of glycosides 

11. Test for Gums  

 Molisch’s Test: 2 ml of concentrated sulphuric acid was added to 2 ml of extract 

solution. Then it was treated with 15% α-naphthol in ethanol (Molisch’s reagent). 

Formation of a red violet ring at the junction of two layers indicated the positive test for 

gums. 

12. Test for Terpenoids 

Chloroform test: The plant extract was taken in a test tube with few ml of chloroform 

and add concentrated sulphuric acid carefully to form a layer and observed for presence 

of reddish brown colour.   

Liebermann-Burchard test: 1 ml extracts was treated with chloroform, acetic 

anhydride and added drops of H2SO4 and observed for the formation of dark green 

colour.  

 

Scanning Electron Microscopy (SEM) with Energy Dispersive X-Ray 

Analysis (EDX) 

The ethanol extract derived from plant sample of Chromolaena odorata (L.) was 

subjected to the elemental analysis using Scanning Electron Microscope (SEM) with an energy 
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dispersive x-ray spectrometer (EDX). For doing the elemental analysis, Scanning Electron  

Microscope (with EDX) was used with a model number Jeol 6390LV having accelerating 

voltage: 0.5 kV to 30 kV and resolution at 4 nm (30 kV)  which provides images at 

magnification: 300,000. SEM provides detailed high resolution images of the sample by 

rastering a focussed electron beam across the surface and detecting secondary or backscattered 

electron signal. An Energy Dispersive X-Ray Analyzer (EDX or EDA ) is also used to provide 

elemental identification and quantitative compositional information. SEM provides images 

with magnifications up to ~X50,000 allowing sub micron-scale features to be seen i.e. well 

beyond the range of optical microscopes. It is very rapid, high resolution imaging with 

identification of elements present in the plant samples.  
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RESULTS 

 

 

Determination of Leaf constants 

 

Microscopic leaf constant values are possibly used to distinguish between some closely 

related species of which cannot clearly characterized by general microscopy. Microscopic 

evaluation is the first step for drug authentication and identifying the correct species. The 

results of leaf constant numbers consisting of stomatal number, stomatal index, epidermal cell 

number and trichome number were shown in Table 1.  

 

Phytochemical screening of plant materials  

 

The phytochemical screening of Chromolaena odorata (L.) is displayed in Table 2. 

Preliminary phytochemical screening of twelve secondary metabolites were done in the ethanol 

extract of Chromolaena odorata. The ethanol extract showed the presence of the maximum 

number of secondary metabolites in the plant.  

SEM with Energy Dispersive X-Ray Analysis (EDX) 

Table 2 shows the results of the elemental composition of Chromolaena odorata (L.) 

using SEM and EDX technique. The SEM - EDX spectra of the ethanol extract of the 

Chromolaena odorata (L.) is shown in figure 2.  

The topography of elements was confirmed through SEM images which is displayed in 

figure 3. Oxygen,  Magnesium, Silicon, Chloride, Potassium and Calcium were present in the 

sample.  Many standards were used like CaCo3, Sio2,  KCL, MAD, Ca wollastonites. In all 

these elements, Carbon and Oxygen were present as high concentrations while all other 

elements were present only in trace quantities. Trace elements are estimated by determining 

the percentage abundance (%) of elements in the sample. 
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Fig. 1: Medicinal plant Chromolaena odorata (L.) collected from Industrial area, Eloor 

 

 

 

 

 

 

Leaf constant 

values 

Upper epidermis Lower epidermis 

min–max mean ± SD min–max mean ± SD 

Stomatal 

number 
72 - 108 87.07 ± 9.95 240 - 408 

348.53 ± 

44.67 

Stomatal 

index 
5.40 - 8.22 6.43 ± 0.65 - - 

Epidermal cell 

number 
1084 - 1424 

1263.33 ± 

89.28 
- - 

Trichome 

number 
4 - 7 5.17 ± 1.12 43 - 51 47.40 ± 3.04 

 

Table 1: Microscopic leaf constant numbers of Chromolaena odorata  
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Plant Constituents 

 
Test/ Reagent 

Chromolaena 

odorata (L.) 

Alkaloids 

Mayer’s Test + 

Dragendorff’s Test + 

Wagner’s Test  

Phenols 
Ferric chloride test 

+ 

Liebermann’s test 
+ 

Tannins 

FeCl3 Test 
+ 

Potassium Dichromate Test 
+ 

Lead acetate Test 
+ 

Flavonoids 
Sulphuric acid test 

- 

NaOH test 
- 

Anthraquinones Modified Borntrager’s Test 
+ 

Saponins Foam Test + 

Steroids 
Liebermann-Burchard test 

+ 

Sulphuric acid test 
+ 

Terpenoids 
Chloroform test 

- 

Liebermann-Burchard test 
- 

Glycosides 
Legal’s test 

- 

Borntrager’s test 
- 

Reducing sugars 

Benedict’s Test 
- 

Fehling's test for free reducing 

sugar 

- 

Amino acids Ninhydrin Test - 

Gums Molisch’s Test 
- 

Presence: +, Absence: - 

 

Table 2: Phytochemical screening of leaf extract of  Chromolaena odorata (L.) 
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Element Line Type Weight %  Atomic % 

C K series 61.65 68.99 

O K series 35.71 30 

Mg K series 0.28 0.15 

Si K series 0.14 0.07 

S K series 0.2 0.08 

Cl K series 0.45 0.17 

K K series 0.74 0.26 

Ca K series 0.83 0.28 

Total: 100 100 

 

Table 3: The percentage of trace elements present in ethanol leaf extract of 

Chromolaena odorata (L) 
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Fig. 2: The SEM EDX spectra of ethanol leaf extract of Chromolaena odorata (L.) 
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Fig. 3: The SEM EDX images of ethanol leaf extract of Chromolaena odorata (L.) 
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DISCUSSION 

 

Determination of Leaf constants 

The microscopic examination is one of the quality control process for herbal material 

to determine the characteristics, identity and degree of purity of medicinal plant materials, and 

should be carried out before any further tests are undertaken (WHO, 2011).7 Microscopic leaf 

constant numbers are frequently used to identify between some closely related species. It has 

great value for a quality of the medicinal plants based on these specific characters (Eames & 

Mac,1974). 

 

The stomatal number and stomatal index are very specific criteria for identification and 

characterization of herbal crude drug (Rabinarayan et al., 2018). Although the stomatal number 

varies greatly with the age of the leaf, the stomatal index remains highly consistent. The one of 

microscopic evaluation which can distinguish plant species is stomatal type by their form and 

arrangement in the surrounding cells. The different types of stoma are often available for 

matured leaves that are distinguished by their form and arrangement in the surrounding cells. 

In recent study, the stomata type of C. odorata was classified as anomocytic or ranunculacious 

type of stomata. The stomata is surrounded by varying number of cells, which are generally 

not different from those of the epidermis which supported in characteristics of C. odorata 

(WHO, 2011). The stomata were found on both upper epidermis and lower epidermis which 

called amphistomatic leaf as distribution of stomata. The previous studies also reported that the 

stomata type of C. odorata were anomocytic type (Sorabh et al., 2014; Adedeji & Jewoola, 

2008). 

Trichomes are epidermal protuberances located on aerial parts of plant, that protect 

plant from excess transpiration, high temperature, ultraviolet light, and herbivore attack. 

Trichome number has been used for identification of some plants that have trichomes covering 

their leaves (Wagner et al., 2004). The results showed that there were multicellular uniseriate 

trichomes on both upper and lower epidermis of C. odorata.  The trichome number on the upper 

epidermis was found to be 5.17 ± 1.12, which was less than that of the lower epidermis (47.40 

± 3.04). The result of this study is in accordance with the previous researches reported that C. 

odorata leaf had many long multicellular uniserate unbranched trichomes (Sorabh et al., 

2014).In this study, the glandular trichomes were found on only lower epidermis of C. odorata.  
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Trichomes are epidermal protuberances located on aerial parts of plant, that protect plant from 

excess transpiration, high temperature, ultraviolet light, and herbivore attack. Trichome 

number has been used for identification of some plants that have trichomes covering their 

leaves ((Wagner et al., 2004).). The results showed that there were multicellular uniseriate 

trichomes. 

 

Phytochemical analysis 

 

Phytochemical screening is of paramount importance in identifying new source of 

therapeutically and industrially valuable compound having medicinal significance, to make the 

best and judicious use of available natural wealth (Ambasta et al., 1986; Kokate et al., 1998). 

  Phytochemical investigation of the ethanolic extracts of Chromolaena odorata (L.) 

revealed the presence of various phytochemicals such as alkaloids, phenols, tannins, 

flavonoids, anthraquinones, saponins, steroids & terpenoids. The presence of alkaloids in 

Chromolaena odorata (L.) may be associated with their use by traditional medicines for the 

treatment of different diseases. Phenolic compounds present in it have attracted a great attention 

in relation to their potential for beneficial effects on health (Narayana et al., 2001). 

phytochemical analysis of plants for the presence of saponins are widely well known to have 

expectorant and antitissue activity (Rao et. al., 1984; Sharama et al., 1984 ). Nevertheless, 

among the variety of plant species available worldwide, only a few plants have been studied 

for its phytochemical constituents and biological activity  that may serve as potential alternative 

sources of therapeutic agents (Vaisakh & Pandey, 2012). 

 

The phytochemical components of C. odorata include alkaloids, flavonoids, flavanone, 

essential oils, phenolics, saponins, tannins, and terpenoids. The other essential constituents of 

this plant are chromomoric acid, quercetagetin, and quercetin, all of which contribute to its 

medicinal properties (Sirinthipaporn & Jiraungkoorskul, 2017).  

For instance, it has been reported in several studies that these phytochemicals are able 

to exhibit a wide spectrum of pharmacological activities including antioxidant activity, 

hypoglycaemic and hypocholesterolemic effects in animals (Rahman et., 2008). As well as 

modulation in wound healing stages (Vijayaraghavan et al., 2018).  
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The presence of the phenolic compound in the C. odorata leaf extracts works as an antioxidant, 

which helps increase the efficacy of C. odorata in wound healing. This antioxidant property 

works by increasing the efficiency of preserving the growth of keratinocytes and fibroblasts on 

the wounds (Sirinthipaporn & Jiraungkoorskul, 2017).  

The presence of several active phytochemical compounds possesses a synergistic wound 

healing activity. It has been proven that the active constituents from the C. odorata extract are 

able to enhance and improve wound healing in laboratory animals including rats 

(Vijayaraghavan et al., 2017). 

The phenolic compound in C. odorata leaves extract has been shown to prevent internal 

bleeding from diathesis and stomach ulcers. Equally important, is that this compound also 

preserved the keratinocytes from being damaged and reduces the internal bleeding from the 

stomach ulcer (Paul et al., 2018).  

 

In the present study, results of EDX showed the presence of trace elements such as Mg, 

Si, Cl, S, K and Ca in Chromolaena odorata (L.). Deficiency of these trace elements in human 

subjects can occur under the most practical dietary conditions and in much diseased status 

(Udayakumar & Begum,2004). Trace elements play both curative and preventive role in 

combating diseases. Magnesium is important cofactor for the conversion of blood glucose into 

energy (Bahadur et al., 2011). Calcium is needed in the development of bone and teeth and it 

regulate heart rhythm, help in normal blood clotting, maintain proper nerve and muscle 

functions and lower blood pressure (Bibi et al., 2006). Potassium is essential for the transport 

of nutrients inside the cell. Without potassium, nutrients could not able enter into the cell that 

lead cell death. Silicon is also another important element to prevent the hardening of veins and 

arteries. Chloride works with sodium and potassium carry an electrical charge when dissolved 

body fluids and to regulate the pH in the body. Chloride is also important for digest the food 

properly and absorb many elements. The presence of these trace elements in Chromolaena 

odorata (L.) marks its use in therapeautic purpose. 
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SUMMARY & CONCLUSION 

 
 

Plant based drugs have been used worldwide in traditional medicines for treatment of 

various diseases. Phytochemical studies have attracted the attention of plant scientists due to 

the development of new and sophisticated techniques. These techniques played a significant 

role in the search for additional resources of raw material for the pharmaceutical industry 

(Alston & Turner,1963).  

 

 

The analysis of literature on Chromolaena odorata (L.) showed that the plant species 

are invasive to a wide range of habitats including the grasslands, at the roadsides, agricultural 

lands, forest margins, polluted areas as well as in the disturbed forests. Despite its invasive 

properties, this plant is useful as a medicinal herb. So, the main objective of the study was to 

do the phytochemical evaluation, assessment of leaf micromorphology and elemental analysis 

through EDX analysis of Chromolaena odorata (L.), growing in an industrial area. 

 

 

The plant showed the presence of many phytochemicals which are responsible for the 

various pharmacological medicinal properties. The results obtained from the present study 

revealed that, the ethanol extracts of Chromolaena odorata (L.) showed the presence of most 

of the secondary metabolites like alkaloids, phenols, tannins, flavonoids, anthraquinones, 

saponins, steroids & terpenoids in the leaves. The SEM-EDX study of the ethanol extract 

showed the presence of trace elements. However, the species was devoid of any heavy metals 

eventhough they were collected from an industrial area.  The foliar micromorphology revealed 

the stomatal type, index and trichome numbers of this species which can be used for the 

identification and authentication of this plant. The intensive study on the out coming active 

constituents of Chromolaena odorata (L.) can lead to the discovery of a new botanical - drug.  

 

 

The present study also revealed that locally available non-economical weed plant 

Chromolaena odorata (L.) commonly found in waste lands has a great pharmaceutical 

potential. Based on the result of this study it can be said that Chromolaena odorata (L.) has a 

leading capacity for the development of new good efficacy drugs in future and can be an 
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effective source to treat and control many diseases due to the presence of phytochemicals. The 

uses of C. odorata in traditional practice give rise to many research studies that are currently 

ongoing to further validate its medicinal properties.  

 Thus, it may conclude that the present study will add some specific criteria for the 

authentication of Chromolaena odorata and will be helpful to increase the economic 

potentiality of this plant. 
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ABSTRACT 

 

The paper, a stick guide model is represented for visually impaired persons to guide in their 

way, which consists of an IR sensor and an accelerometer along with a Bluetooth module. The 

stick is smart stick that will make the visually impaired persons guide their way.  

The IR sensor embedded in the stick will detect obstacles and give a buzzer notification which 

will help the blind user to avoid the obstacles in his way. There is an accelerometer in the stick 

which will detect the fall of the blind user and send a character to the android device through 

Bluetooth module. From this android device after receiving the character corresponding to the 

fall of the user a text message will be sent to the parent or caretaker along with the location 

details of the blind user. The emergency button embedded in the stick will provide the provision 

to send emergency text messages to relatives or to caretaker. 

For finding the stick using the android app the blind user can press a button in the app and the 

buzzer in the stick will turn on. 
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CHAPTER 1 

INTRODUCTION 

 

In this modern world, people live their lifes happily. The daily needs can be satisfied with the 

help of modern environment .People with any defects can be solved and it does not have more 

pain to their regular life. But blind lines is one of the problem. Due to that they lack their 

happiness. 

The major sensory organ of a person is their eyes. One glimpse around us is enough to make 

us realize how visual is most of the information in our environment. Timetables in train 

stations, signs indicating the right way or potential danger, a billboard advertising a new 

product in the market, these are all the visual types of information we all come across in our 

daily life. Most of this information is inaccessible for the blind and the visually impaired, 

inhibiting their independence, since access to information signifies autonomy. 

Dealing with sight loss, already, is a challenge in itself. The lack of emotional support at 

diagnosis centers, the limited accessibility to activities and information, the societal stigma and 

the lack of unemployment, are all factors frequently leading blind or low vision individuals in 

isolation. This last point illustrates how the problem for the visually impaired is not their 

blindness or lower vision in itself but their segregation from anyone else. 

 Being blind in a world suited for the sighted, it means there will be multiple normal mishaps. 

Stumbling upon an office chair that wasn’t neatly tucked under the desk or knocking a glass 

off the table because it was left right on the edge, are small accidents that can happen and that’s 

okay. However, such mishaps tend to be perceived by sighted individuals as the inability of the 

visually impaired to perform tasks, while, in reality, they stem from the inaccessibility of our 

world. Blindness or low vision does not indicate the intelligence of the individual nor how sad 

their life is. Just because the sighted cannot imagine their world without vision does not mean 

that the visually impaired have a sad or unhappy life because of their visual condition. 
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1.1 INTERNET OF THINGS (IoT) 

An IoT ecosystem consists of web-enabled smart devices that use embedded systems, such as 

processors, sensors and communication hardware, to collect, send and act on data they acquire 

from their environments. IoT devices share the sensor data they collect by connecting to an IoT 

gateway or other edge device where data is either sent to the cloud to be analyzed or analyzed 

locally. Sometimes, these devices communicate with other related devices and act on the 

information they get from one another. The devices do most of the work without human 

intervention, although people can interact with the devices -- for instance, to set them up, give 

them instructions or access the data. 

The internet of things helps people live and work smarter, as well as gain complete control over 

their lives. In addition to offering smart devices to automate homes, IoT is essential to business. 

IoT provides businesses with a real-time look into how their systems really work, delivering 

insights into everything from the performance of machines to supply chain and logistics 

operations. 

As such, IoT is one of the most important technologies of everyday life, and it will continue to 

pick up steam as more businesses realize the potential of connected devices to keep them 

competitive. 

 

1.2 ANDROID APPLICATIONS 

Android is an open-source software stack that includes the operating system, middleware, and 

built-in mobile applications based on a modified version of Linux that device vendors can 

further customize to differentiate their products. 

Android is a mobile operating system based on a modified version of the Linux kernel and 

other open source software, designed primarily for touchscreen mobile devices such as 

smartphones and tablets. Android is developed by a consortium of developers known as the 

Open Handset Alliance and commercially sponsored by Google.It is free and open source 

software. Android App is a software designed to run on an Android device.The term also refers 

to an APK file which stands for Android package. This file is a Zip archive containing app 

code, resources, and meta information. Apps can be written in Kotlin, Java, and C++ or any 

https://internetofthingsagenda.techtarget.com/definition/IoT-device
https://whatis.techtarget.com/definition/IoT-gateway
https://whatis.techtarget.com/definition/IoT-gateway
https://www.sciencedirect.com/topics/computer-science/open-source-software
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such languages and are run inside Virtual Machine. The official development environment is 

Android Studio. Apps are normally distributed through app markets such as Google Play Store, 

so it is possible to enable installation from an APK file or via USB connection in device 

settings.  

According to a recent survey it is found that more than 2000 malware applications are launched 

per day by different android markets. As in our view google playstore is the best and trustable 

market for the android applications. But it is in fact that there are no stable mechanisms to 

detect such a number of those new malwares. So as the first step google introduced a service 

named Bouncer. Bouncer is a service to detect malware in every application submitted in 

google play store. If an application is seen as malicious it is rejected from the store and the 

developers account, all the accounts from that IP address will be automatically banned. 

According to google it has been found that there is a 40% decrease in malware attack.  
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CHAPTER 2 

LITERATURE SURVEY 

 

There are some papers based on the iot based obstacle detection. These papers helped us to 

learn and understand things more deeply. It gave clear ideas about various types of techniques 

and methods they followed and advantages and disadvantages of those models. Here we are 

discussing some papers which are related to our work. 

Arduino Powered Obstacles Avoidance for Visually Impaired Person(2018) by Ms. A. Aruna1 

, Ms.Y.Bibisha Mol, Ms.G.Delcy and Dr.N.Muthukumaran. The paper introduces a concept 

which is a shoe module. Normally human beings use shoes for their daily life . In general, blind 

people want support to walk. So, they wear shoes and have a cane. An Arduino board is 

attached to the shoe and in the cane. If any obstacle is present in front of the visually impaired 

person it can be detected by the shoe with the help of Arduino and if any staircase or other 

natural activities like running of water or any stagnant water present in front of the blind person 

,it can be detected by the cane with the help of ultrasonic or TSOP sensors[1]. 

 

The proposed work includes the design of a lightweight adaptable cane with multiple sensors 

connected to an Arduino board, along with a handle head and sticks elongator. A conventional 

white cane forms the main base frame of the device, ultrasonic and infrared sensors are 

mounted at appropriate locations to detect obstacles and it can scan a predetermined area, both 

known and unknown locations around blind by emitting-reflecting waves with the help of that 

blind stick. The equipped sensors send signals to an Arduino programmed board, which 

communicates with the alarm unit that comprises a buzzer and vibrator[2] . 

 

The device is a kind of the white cane to help blind people to scan their surroundings  for 

obstacles  or orientation  marks. This device is  equipped with  an ultrasonic sensor, a water 

sensor, and a pulse heart sensor that will be mounted on a white cane to determine  changes 

in  the environment.  Ultrasonic sensors  are used  to detect  obstacles in front of it by utilizing 

ultrasonic wave reflection, water detection sensors to find out if there is a puddle or  flooded 

ahead[3]. 
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The proposed VI (Visually Impaired) Assistant System is developed to assist the visually 

impaired people with four modules which are obstacle recognition, obstacle avoidance, indoor 

and outdoor navigation, and real-time location sharing. The proposed system is a combination 

of smart glove and smart-phone application which works fine in the low light level also. The 

smart-phone-based obstacle and object detection is used to detect various objects in the 

surrounding[4].  

 

Every person wants to be self-reliant even if he is a visually impaired person .This paper offers 

a system that helps these people. The system includes three Ultrasonic Sonar sensors, three 

Passive Infrared sensors (PIR sensor), raspberry pi, SD card, vibrator and headphones. All 

equipment is built into a mobile cane. The PIR sensors allow the proposed system to detect 

movable obstacles like walking people, vehicles etc around the user in the left, the right and 

the front[5]. 

The device is a kind of the white cane to help blind people to scan their surroundings  for 

obstacles  or orientation  marks. This device is  equipped with  an ultrasonic sensor, a water 

sensor, and a pulse heart sensor that will be mounted on a white cane to determine  changes 

in  the environment.  Ultrasonic sensors  are used  to detect  obstacles in front of it by utilizing 

ultrasonic wave reflection, water detection sensors to find out if there is a puddle or  flooded 

ahead[6] 

. 

The proposed smart cane is designed with obstacle detection module, heat detection, water 

detection, light detection, pit and staircase detection using InfraRed (IR) sensor, GPS (Global 

Positioning System), and GSM(Global System for Mobile) which helps them to accomplish 

his/her daily tasks with ease. The obstacle detection module uses ultrasonic range along with a 

camera to detect the obstacles which intimates that the obstacle is detected[7] 

. 

Smart cane for assisting visually impaired people '' to overcome the problems they face in their 

daily life. The device is a low cost and lightweight system that processes signals and alerts the 

visually impaired over any obstacle, potholes or water puddles through different beeping 

patterns. It senses the light intensity of the environment and illuminates the LED accordingly. 

These are accomplished by incorporating two ultrasonic sensors, a moisture sensor and a LDR 

sensor along with an Arduino Nano micro-controller. These are placed at specific positions of 

the cane for efficient guidance. Moreover, a GSM module is also added to the system so that 
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the visually impaired person can send a message to the emergency contact number in case of 

distress[8]. 

  

The paper describes the use of Arduino on ultrasonic blind walking stick. The blind handle is 

safer for a person to walk. The bar senses the item before the individual and provides the 

consumer with a vibrational answer or on demand[9]. 

 

The paper describes a real-time system which makes use of the ultrasonic sensor, camera, and 

smartphone for detection, recognition and processing of objects that hinders the path of a 

visually impaired person. Ultrasonic sensors detect and measure the distance of obstacles while 

image captured from a camera is used for object recognition. The output given to the user is in 

the form of vibration and audio. The intensity of the output depends on the distance of an object 

from the user.[10] 
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CHAPTER 3 

 EXISTING SYSTEM 

3.1 OVERVIEW  

Shoe module consists of an ultrasonic sensor which helps to detect the obstacle in front of the user. 

The Nordic radio frequency is used to receive the signal from the obstacle and it is given to the 

buzzer. Cane is also used in our method which is also used to detect the obstacle by ultrasonic sensor 

and TSOP sensor and the raindrop that is the stagnant water can be detected by using rain drop 

detector and NRF receiver is used to get the signal from the shoe and finally the vibration motor gets 

vibrated and the buzzer gives alert to the blind person. 

 In this project we have the proposed idea that we have two modules. One is the shoe module 

and the other one is the cane module. Cane module is the primary module and shoe module is 

the secondary module two have combined these two modules. The NRF module can easily 

transmit the signal. Our system has been used to detect the water by the rain drop detector and 

other obstacles like staircase detection can be identified. 

Ultrasonic sensors generate a pulse continuously if any obstacle is present in front of the sensor 

then the signal is given to the cane. Simultaneously the buzzer sound is produced. Ultrasonic 

sensor generates the pulse continuously along with the TSOP sensor sensing. The time delay 

between the ultrasonic sensor and TSOP sensor is identified as Staircase. Then the buzzer 

sound is produced and the vibration motor gives alert to visually impaired persons. If a drop of 

water is detected by the water drop sensor ,then the buzzer sound is given to blind person. If it 

is not detected then the above detection process will be continued. 

In Shoe Module ultrasonic waves are coming out of it continuously. If any obstacle is present 

in front of the shoe, the ultrasonic sensor senses the signal and transmits it to the NRF module. 

Then the NRF transmitters transmit the signal to the NRF receiver which is placed in the cane. 

Cane receives the NRF signal, automatically it sends the signal to the buzzer and it will turn 

on along with the buzzer sound, and the vibration motor gives its own vibration alert to the 

visually impaired person. TSOP sensor is placed in the bottom of the cane it transmit the signal 

simultaneously with ultrasonic waves. If any staircase is found in front of the sensor it gives 

alert to the blind people by giving continues buzzer sound along with the vibration alert. 
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3.2 BLOCK DIAGRAM  

                 

   fig 3.1 block diagram of existing system cane module 

     

       fig 3.2 block diagram of existing system shoe module 

 

 

 

 

3.3 DRAWBACKS 

Although the system works successfully, it has some drawbacks. This system cannot help or 

protect the person in case of unforeseen emergencies like if the person feels uneasy at some 

point of time. 
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   CHAPTER 4 

         PROPOSED SYSTEM 

4.1 Overview 

Obstacle detection and warning can improve the mobility as well as the safety of visually 

impaired people specially in unfamiliar environments. For this, firstly, obstacles are detected 

and localized and then the information of the obstacles will be sent to the visually impaired 

people by using different modalities such as voice, tactile, vibration. 

This proposed methodology is designed to create a smart blind stick for visually disabled 

person. They rely upon their families for portability and guidance. Their versatility contradicts 

them from associating with individuals and social exercises. Before, various frameworks are 

structured with restrictions without a strong comprehension of the any visual observation. 

Analysts have gone through the decades to build up an insightful and shrewd stick to help and 

caution outwardly weakened people from obstructions and give data about their area. People 

who can't see may face many difficulties to connect to the environment. It's very difficult for a 

blind people to detect the obstacles in front of them unless and until the stick touches it. With 

a normal stick, they will use tap method in which stick is continuously tapped on the ground 

continuously to find the optical nearby but it is not sufficient. This is the reason why they are 

dependent on their family or people nearby. 

Summarizing our system 

1. The system detects obstacles that are in front of them 

2. The system has an accelerometer that will detect fall  

3. The system has emergency button that the person can use in case he/she has an 

emergency.  

4. It has a button that can be used if the person misplaces the system 

The Project proposing is a smart guide stick. 

The IR sensor embedded in the stick will detect obstacles and notify the user to avoid the 

obstacles in his way , using a vibrator motor . 
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There is an accelerometer in stick which will detect fall of the blind user 

The emergency button embedded in the stick will provide the provision to send emergency text 

message to relative or to caretaker. 

For finding the stick using the android app the blind user can press a button in the app and the 

buzzer in the stick will turn on 

4.2 BLOCK DIAGRAM 

 

 

 

                  fig 4.1 block diagram of proposed system 

The components are mentioned below: 

a. Arduino  

Arduino is an open-source electronics platform based on easy-to-use hardware and software. 

Arduino boards are able to read inputs - light on a sensor, a finger on a button, or a Twitter 

message - and turn it into an output - activating a motor, turning on an LED, publishing 

something online. You can tell your board what to do by sending a set of instructions to the 
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microcontroller on the board. To do so you use the Arduino programming language (based on 

Wiring), and the Arduino Software (IDE), based on Processing. 

b. IR Sensor  

An infrared sensor (IR sensor) is a radiation-sensitive optoelectronic component with a spectral 

sensitivity in the infrared wavelength range 780 nm … 50 µm. IR sensors are now widely used 

in motion detectors, which are used in building services to switch on lamps or in alarm systems 

to detect unwelcome guests. In a defined angle range, the sensor elements detect the heat 

radiation (infrared radiation) that changes over time and space due to the movement of people. 

 

c. Accelerometer -ADXL335 

An accelerometer is an electronic sensor that measures the acceleration forces acting on an 

object, in order to determine the object’s position in space and monitor the object’s movement. 

Acceleration, which is a vector quantity, is the rate of change of an object’s velocity (velocity 

being the displacement of the object divided by the change in time).Here the accelerometer is 

used to detect the fall of the person.  

d. HC-05 Bluetooth Module 

HC-05 Bluetooth Module is an easy to use Bluetooth SPP (Serial Port Protocol) module, 

designed for transparent wireless serial connection setup. Its communication is via serial 

communication which makes an easy way to interface with controller or PC. 

e. Buzzer  

A buzzer or beeper is an audio signaling device, which may be mechanical, electromechanical, 

or piezoelectric. Typical uses of buzzers and beepers include alarm devices, timers, and 

confirmation of user input such as a mouse click or keystroke. 

f. LM324 

LM324 is a comparator IC. Comparator circuit compares two voltages and outputs either a 1 

(the voltage at the plus side; VDD in the illustration) or a 0 (the voltage at the negative side) to 

indicate which is larger. Comparators are often used, for example, to check whether an input 

has reached some predetermined value. 

Here,it is used to convert analog signals to digital signals.  
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g. Status Area  

Status area will have three LED’s  

i  Red LED-To check if the power supply is sufficiently reaching the board. 

ii Status LED-To check if the program in the arduino is running correctly. 

iii Data LED- To check the flow of data. 

h. Emergency Button 

This button is used so that the person can notify the caretaker or his/her parents in case of an 

emergency. 
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CHAPTER 5 

SYSTEM REQUIREMENTS 

 

5.1  SOFTWARE REQUIREMENTS 

 

• Coding platform 

• Android application 

• Any operating systems (windows, Linux….etc) 

 

 

5.2 HARDWARE REQUIREMENTS 

 

• 8GB RAM 

• Hard Disk 

• i3 processor 

• Monitor  

• Keyboard 

• Mouse  

• IR sensor 

• Accelerometer 

• Buzzer  

• Vibrator 

• Bluetooth module 

• Touch sensor 
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CHAPTER 6 

    MODULE DESCRIPTION 

This System consists of 3 Modules: 

• Module 1: Admin 

• Module 2: Caretaker  

• Module 3:Blind 

 

6.1 MODULE 1: ADMIN 

Admin has the highest authority in our system. They view and manage user 

permissions. They  have whole control of the system and can also manage both 

caretaker and blind.They can enter using the username and password. The admin 

can add or remove the caretaker and also view the feedbacks that is given by the 

caretakers.  

                   
                       fig 6.1.1 login                                                        fig 6.1.2 welcome page 
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Fig 6.1.3 view caretaker.           Fig 6.1.4 view feedback 

 

 

                

  

6.2 MODULE 2: CARETAKER 

He is the one that gives physical or emotional care and support and serves as caretaker to the 

younger children but in this context it is a person that supports and takes care of the visually 

impaired. It is possible to either register the caretaker or login as one. When logged in as a 

caretaker viewing any emergencies, giving feedbacks, view and track location in case of 

emergency can be done.The number registered as the caretaker is where the SMS is sent to.  
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Fig 6.2.1 Register 

               

                 Fig 6.2.2  Login                                fig 6.2.3 Home page 
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                         fig 6.2.4 View Emergency                  Fig 6.2.5   Add Feedback 

 

 

                   

                         fig 6.2.6 Manage Blind    fig 6.2.7 view emergency 
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6.3 MODULE 3: BLIND 

When logged in as blind the initially we will have to connect to the Bluetooth module that is 

present in the stick. This way we connect the android phone to the stick which is important 

since in case of any emergency when the emergency button is pressed a character is sent to the 

android application via Bluetooth which will in turn send an emergency notification along with 

the GPS location to the caretaker. In case of unforeseen situations also the same above 

mentioned process takes place. 

                        

                    Fig6.3.1 Register                            fig 6.3.2 Welcome Page 
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CHAPTER 7 

IMPLEMENTATION 

The system proposed is a smart stick that helps the visually impaired guide their way and detect 

any obstacles in front of them. It is a known fact that visually impaired people are the ones that 

struggle’s the most. They always need someone to guide them and take care of them. And in 

case of an emergency in the absence of any caretaker they cannot ask for help. 

The developed android application is installed in the phone. Firstly the registered blind should 

log in to the application using username and password with the help of the admin or the 

caretaker. We are then prompted to the welcome page. In the welcome page by choosing 

Bluetooth it connects the phone to our device using HC05 Bluetooth module present in the 

device Once the blind is logged in and it connects to the bluetooth it remains running in the 

background. This is also done with the help of the admin or caretaker.  

The stick basically detects any obstacles in front of them and the signal is send to both the 

buzzer and vibrator. This is done using IR sensor. It also has an accelermeter that detects the 

fall. When the person trips and fall down the accelerometer detects it and sends a character to 

the phone through the Bluetooth module. This character on reaching the phone automatically 

sends a SMS to the registered caretaker along with the GPS location. In case of emergency, for 

instance the blind feels uneasy or dizzy then another corresponding character is send to the 

phone and an emergency message is sent to the caretakers phone.  

All of this is possible only if the stick is with the blind. In case the blind misplaces it, He/ She 

can use the phone to press the switch which will in turn activate the buzzer. The volume button 

in our phone is the switch that is pressed to turn on the buzzer. 
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fig 7.1 smart stick 
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APPENDIX 

 

api.py 

 

@api.route('/CaretakerViewlocation') 

def CaretakerViewlocation(): 

 data={} 

 id=request.args['id'] 

 q="select * from location where blind_id='%s'" %(id) 

 res=select(q) 

 if res: 

  data['status']="success" 

  data['data']=res 

 else: 

  data['status']="failed" 

 data['method']="CaretakerViewlocation" 

 return demjson.encode(data) 

 

@api.route('/CaretakerViewemergency') 

def CaretakerViewemergency(): 

 data={} 

 id=request.args['id'] 

 q="select * from emergency inner join blind using(blind_id) where 

caretaker_id=(select caretaker_id from caretaker where login_id='%s')" %(id) 

 res=select(q) 

 if res: 
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  data['status']="success" 

  data['data']=res 

 else: 

  data['status']="failed" 

 data['method']="CaretakerViewemergency" 

 return demjson.encode(data) 
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CHAPTER 1: INTRODUCTION 
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Coronavirus disease (COVID-19) is an infectious disease caused by the SARS-CoV-2 virus. 

Most people infected with the virus will experience mild to moderate respiratory illness and 

recover without requiring special treatment. However, some will become seriously ill and 

require medical attention. Older people and those with underlying medical conditions like 

cardiovascular disease, diabetes, chronic respiratory disease, or cancer are more likely to 

develop serious illness. Anyone can get sick with COVID-19 and become seriously ill or die 

at any age. It was first detected in Wuhan, China in late 2019, and it has since spread 

globally. The rapid spread of the virus transmitted primarily by human to human contact 

drove the World Health Organization to classify it as a pandemic in March 2020. 

Due to the mode of transmission or spread of the virus various countermeasures has been 

taken to prevent the spread of infection. Social distancing has been done to minimize the 

spread of virus as in most of the cases the transmission or spread of the virus was from 

unknown sources. Quarantine was taken to safeguard people against the virus and the 

infected patients were isolated to limit the spreading of virus. The lockdown , quarantine, 

isolation has affected people to a great extend especially the mental health. Social functioning 

were also affected. The healthcare workers were affected as they were more in risk for being 

infected as they were in contact with infected patients, especially nurses. The virus infection 

has caused unusual tendency to arouse fear among people. 

Now new variation of corona virus has emerged known as Omicron. The Omicron variant is 

a variant of SARS-CoV-2 (the virus that causes COVID-19) that was first reported to 

the World Health Organization (WHO) from South Africa on 24 November 2021. Omicron 

multiplies around 70 times faster than the Delta variant in the bronchi (lung airways) but 

evidence suggests it is less severe than previous strains, especially compared to the Delta 

variant. Omicron might be less able to penetrate deep lung tissue. Omicron infections are 91 

percent less fatal than the delta variant, with 51 percent less risk of hospitalization. Overall, 

https://en.wikipedia.org/wiki/Variants_of_SARS-CoV-2
https://en.wikipedia.org/wiki/COVID-19
https://en.wikipedia.org/wiki/World_Health_Organization
https://en.wikipedia.org/wiki/South_Africa
https://en.wikipedia.org/wiki/Delta_variant
https://en.wikipedia.org/wiki/Bronchi
https://en.wikipedia.org/wiki/Lung
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the extremely high rate of spread, combined with its ability to evade both double vaccination 

and the body's immune system, means the total number of patients requiring hospital care at 

any given time is still of great concern. 

The WHO is concerned that a large number of mutations may reduce immunity in people 

who were previously infected and in vaccinated people. It is also possible the Omicron 

variant might be more infective in this regard than prior variants. The effects of the 

mutations, if any, are unknown as of late november 2021. The WHO warns that health 

services could be overwhelmed especially in nations with low vaccination rates where 

mortality and morbidity rates are likely to be much higher, and urges all nations to increase 

COVID-19 vaccinations. Many of the mutations to the spike protein are present in other 

variants of concern and are related to increased infectivity and antibody evasion. It was not 

known in November 2021 how the variant would spread in populations with high levels of 

immunity. It was also not known if the Omicron variant causes a milder or more severe 

COVID-19 infection. 

Nurses plays an important role and have responsibilities during covid 19 pandemic along 

with other medical field and healthcare workers. They are in front line to take care of patients 

and they make sure it irrespective of their condition. When a global pandemic arises a strong 

nursing staff is required and they work over time to take care of the patients and have to stay 

away from their families. They have actively involved in stopping and reducing the spread of 

covid 19. 

Nurses should be given a positive work place and the support they deserve. Due to the 

pandemic many of them who were staying in hostels and away from home has faced a very 

hard time as they were thrown out of hostels and was not given places to stay because people 

feared that they would spread the infectious disease. They are the warriors who are risking 

https://en.wikipedia.org/wiki/WHO
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their lives to keep others safe and helping patients to face the situation. Perceived social 

support refers to how individuals perceive friends, family members and others as sources 

available to provide material, psychological and overall support during times of need. 

The covid 19 pandemic has isolated nurses from support providers. Due to the stressful 

situations the mental health of the nurses are in danger and its affects their family life 

especially the married nurses. Social support is crucial protective factor that help nurses to 

face the situation. Having friends , family members with nurses when a crisis like covid 19 

pandemic arises makes them to focus on their job and a positive , relived outlook to the 

condition. When they get the perceived social support from their loved ones they can also 

take care of the patients well as the positive outlook increases their work efficiency. Social 

support can also causes a great impact on the quality of life too. 

Quality of life is the degree to which an individual is healthy, comfortable and able to 

participate in or enjoy life events. It may also be defined as having ability to live a good life 

in terms of emotional and physical well-being. Work life can affect quality of life as it is an 

important part of daily life. Low perceived social support in work life can affect his or her 

quality of life. Despite of exposed to numerous risk factors during covid-19 time the social 

support provided to nurses can increase their quality of life. The benefits of social support in 

terms of positive effects on health and happiness of individuals have a long gained 

acceptance, perceived social support in particular affects individual to a greater extent by 

improving their physical and psychological health. The most important function of social 

support is that it serves as a buffer by reducing or balancing the psychological harms caused 

by stressful life events and the on going challenges of life. So it is necessary to protect and 

support nurses physically as well as socially and psychologically to take care of the patients 

and themselves and prevent them from infecting themselves and other patients and increase 

their quality of life. These aspects help in improving and increasing healthcare service. 
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In a research conducted in Malaysia, perceived inadequacy of social support received at 

work, suffering from some medical illnesses even with covid-19, long working hours without 

leave, and direct involvement with covid-19 patients lead to frequent exposure significantly 

predicted higher odds of burnout among healthcare workers in this country during the covid- 

19 pandemic. Higher levels of burnout are associated with lower general quality of life and 

psychological quality of life among healthcare workers especially in nurses and who are 

married and having kids. Lack of perceived social support from friends, family and from the 

organization or hospital they are working in can affect their quality of life. 

In case of married and unmarried nurses the married nurses have to face more difficulties 

during covid-19 pandemic. As the married nurses and the ones who have kids have more 

responsibilities as compared to unmarried nurses. Marriage is a commitment and the marital 

adjustment plays a crucial role for the overall well-being of the family. Nurses have to take 

care of the family members and look after the needful. The occupation of the partner is of 

great importance and has a significant importance on marital adjustment. Nursing is a kind of 

profession in which one should take care of the patients and they must do the job with 

dedication and with compassion. They must make sure that all the needs of the patients are 

met, medicines should be given on time for all the patients, regular monitoring is required  

and nurses should be there if there any emergencies has occurred. 

Nursing is a job with lot of complexities and it should be done with at most care, even a 

minor mistake can cause great risk and even it can harm patients. The increased complexity 

and ever changing nature of this profession have made sweeping changes. It has a fluctuating 

work schedules, this job is of high demands, night shifts, long hours of work, low payment 

can cause problems for married nurses. It can affect the quality of life of the married nurses. 
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If they are not getting the perceived social support which they needed the most for the well- 

being of married life it causes low quality of life. The management of the hospital that they 

are working if make them work for long hours without any leave and salary it causes 

difficulties to do the job with dedication. 

During the time of covid-19 pandemic the nurses who were working with infected covid 

patients and became positive had to face more consequences. Due to high number of patients 

infected with virus and low number of nursing faculties to look after the patients made the 

nurses who are infected with covid-19 virus to work in hospitals. Working and taking care of 

infected patients even after being tested positive for covid-19 has made the life even difficult 

for the nurses. Some of them were thrown out of the houses where they were staying as 

paying guests and in hostels. Married nurses had to stay away from their family and kids and 

was not able to do the responsibilities at home. Working for hours without any break and 

salary and being infected by virus puts them into more trouble due to the lack of social 

support from the organisation they work. 

Due to the arrival of Covid virus variant Omicron and it’s faster spread makes the life of 

nurses more difficult as they had to work more due to the increase in number of patients. 

Nurses had to rush and take care of every patients and medicines should be given on time and 

arrange ventilators and other necessary items. The are working over time to take care of all 

the patients in hospital without bothering their own health. They have to sacrifice their life, 

loved ones and families, married nurses especially. 

Even though numerous studies has been done or conducted on the medical aspects of the 

covid-19 pandemic, only a few studies have focused on the perceived social support and 

quality of life among married and unmarried nurses during covid-19 pandemic even after 

nurses deals with infected patient care directly and are the bedrock of healthcare community. 
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Therefore, this study is conducted to identify the relationship between the perceived social 

support and quality of life among married and unmarried nurses during covid-19 pandemic. 

 

 

 
Need and significance of study 

 

This study helps to identify the rate of perceived social support and quality of life among 

married and unmarried nurses during covid 19 pandemic. Through this study we can find out 

how does the perceived social support received by the nurses affects their quality of life and 

it’s relation. This study also helps everyone to understand the struggles undergone by the 

nurses during such a difficult situation, especially the married nurses. There were many 

attacks against healthcare workers during the pandemic for isolating the infected from 

preventing the spread of virus. This study bring an impact to the lives of nurses by making 

everyone realise that nurses struggles a lot by working overtime without payment and even 

being inflected for our loved ones as well as for us so that we ought to respect them and 

follow the rules and restrictions given by government and doctors for the safety of ourselves. 

This study will change the perspective of how we value nurses especially it is the starting of 

fourth wave of covid 19. This study uses perceived social support and quality of life because 

this two variables helps to understand how much support they received and how did it effect 

their quality of life during the time of covid 19 pandemic. Perceived social support is 

important for the healthcare workers especially nurses because during a situation like 

pandemic especially when it is an unknown virus or diseases they need the support of 

everyone if they do not receive the support they expected it can affect their quality of life 

which leads affects their working conditions, unable to concentrate on their work. Nursing is 

a noble profession where they need compassion towards their work and it should be taken 

care of patients as they are dealing with the life of people. So this study helps us to measure 
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perceived social support and quality of life among married and unmarried nurses during 

covid 19 pandemic. 
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Yu, Hung,Wu,Tsai,Wang,Lin (2008) conducted a cross-sectional research to explore the 

Quality of life and job satisfaction and their inter-relationships among nurses. Participants 

were 1,020 nurses who had worked for over six months at seven hospitals in Yunlin and 

Chiayi counties. Nine hundred and eleven questionnaires were returned, with a response rate 

of 89.3%. The questionnaire comprised three parts: demographic characteristics and work 

environment, quality of life, and job satisfaction. The Cronbach's alphas were 0.87- 0.94. 

Data were analyzed by SPSS/PC 13.0. The results showed that factors affecting job 

satisfaction were support from managers, number of patients cared for during day time,  

health status, stress from changing units, religion, work stress, and working unit's suitability 

to one's interests (R(2) = 53.5%). Factors affecting quality of life were job satisfaction, 

happiness of life, health status, work stress, and age (R (2) = 51.0%). There was a positive 

correlation between job satisfaction and quality of life. Study concluded that nursing 

managers should create better work environments to improve nurses' job satisfaction and 

facilitate their retention in the nursing profession. 

Lee (2004) identified correlations between fatigue and quality of life among clinical nurses 

in Korea. A sample of 294 nurses working in 3 general hospitals answered a questionnaire 

containing Yoshitake's fatigue scale (1979) and WHOQOLBREF. Data were analyzed using 

t-test, ANOVA and Pearson correlation coefficients. The SPSS 11.0 version was used for 

analysis. The score for level of fatigue was 2.11 (52.7%) and quality of life, 2.89 (57.8%). 
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The level of fatigue was highest in the physical domain followed by psychical and nervous- 

sensual domain in that order. There were statistically significant differences in scores of 

fatigue depending on the nurse's age, marital status, career, position, health status and present 

illness. Quality of life had the highest score in the social domain followed by physical, 

psychological, and environmental domain. There were statistically significant differences in 

scores on quality of life depending on nurse's age, marital status, career, position, health 

status and present illness. The relationship between fatigue and quality of life revealed a 

significant negative correlation. Based on this study, nursing administrators need to reduce 

the level of nurse fatigue by providing various programs, which improve quality of life. 

Somgiat, Oumtanee (2007) studied Quality of working life of professional nurses and the 

relationship between variables such as job characteristics, perceived organizational support, 

and head nurses-staff nurses relationship. The sample consisted of 250 professional nurses 

working in Police General Hospital, Bangkok, Thailand, who were selected by stratified 

random sampling technique. Statistical methods used to analyze the data were mean, standard 

deviation, Pearson's product moment correlation coefficient, and stepwise multiple regression 

analysis. The results of the study revealed that the overall quality of working life of 

professional nurses at Police General Hospital was at the moderate level. Variables predicting 

quality of working life of professional nurses at p = 0.05 were, perceived organizational 

support and head nurses- staff nurses relationship. These predictors accounted for 49.7 

percent of the variance (R2 = 49.7). These findings indicated that the factors, perceived 

organizational support and head nurses- staff nurses relationship, have effect on the quality of 

working life of professional nurses so that the nursing administrators should support and 

create good relationship with their staff nurses in order that they will improve their work 

qualitatively and effectively. 
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Hsu, George (2006) carried out a descriptive study with a convenience sample to determine 

Quality of working life of nurses in Taiwan. A total of 16 focus groups in one medical centre 

and five regional hospitals informed a quality of working life framework. Each group had 

three to five participants who were Registered Nurses in medical or surgical wards with at 

least two years nursing experience, and held a position below assistant nurse manager. A total 

of 56 nurses' quality of working life categories were identified and fitted into six dimensions: 

socio-economic relevance, demography, organizational aspects, work aspects, human relation 

aspects and selfactualization. The issues emphasized by focus group participants were 

managing shift work within the demands of family life; accommodation; support resources; 

and nurses' clinical ladder system and salary system. Further research is needed with other 

groups of nurses in a wider variety of settings in order to examine strengths and weaknesses 

in the total healthcare work environment and to develop appropriate strategies for nurses' 

quality of working life. 

Alfaia dos Santos, Beresin (2009) conducted a cross-sectional study to evaluate the quality 

of life of operating room nurses and to collect their opinions as to the influence their 

professional activity exerts on their quality of life. This was carried out on a sample of 24 

nurses of a large private hospital in the city of Sao Paulo. Two questionnaires were applied; 

one was designed by the researchers, and the other was the Quality of Life Questionnaire 

(WHOQOL-BREF). As to quality of life, the environment domain obtained the highest score, 

while the psychological domain obtained the lowest. When asked if their professional activity 

in the operating room influenced their quality of life, most responded affirmatively. 

Regarding the justifications offered by the nurses for the influence of their professional 

activity on their quality of life, 50% mentioned environment-related stress, responsibilities, 

duties, risk situations, relationships with the multiprofessional team, and the type of work 

carried out in the operating room. The psychological domain obtained the lowest score in the 
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nurse quality of life evaluation, pointing out the need to facilitate and/or encourage nurses to 

seek psychological support. As to the influence of their professional activity on their quality 

of life, the nurses mentioned stress related to their work environment and professional 

activities in the operating room. This highlights the importance of managers in this area, 

paying greater attention to the individual and collective needs of their employees. 

Tülay Kılınç RN, MSc,Aslı Sis Çelik RN(2020) conducted a cross-sectional study on 

Relationship between the social support and psychological resilience levels perceived by 

nurses during the COVID-19 pandemic. The study comprised the Descriptive Properties 

Form, the Multidimensional Perceived Social Support Scale, and the Connor–Davidson 

Resilience Scale were used to collect the data from 720 nurses working at a university 

hospital in an eastern province in Turkey. It was found that the total average MSPSS score of 

the nurses included in the study was 67.33 ± 11.00, and the total average CD-RISC score was 

64.28 ± 15.99. A positive directional significant relationship was observed between the social 

support perceived by the nurses and their level of psychological resilience; the latter 

increased as the social support perceived by them increased. Moreover, both age and the 

economic condition of the nurses affected their perceived social support and psychological 

resilience levels, while the term of employment and work shift only affected their 

psychological resilience level. The nature of duties performed by the nurses during the study 

period was not found to affect either their perceived social support or psychological resilience 

levels. 

Yinmei Yang MD, Peigang Wang, Mohammedhamid Osman Kelifa, Bo Wang PhD, 

Mingxiu Liu MD, Lili Lu MD and Wei Wang PhD(2020) conducted a study on How 

workplace violence correlates turnover intention among Chinese health care workers in 

COVID-19 context: The mediating role of perceived social support and mental health. A 

cross-sectional survey was conducted among Chinese health care workers (N = 1,063) 
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between 13 and 20 February 2020. Mediation effects were tested using structural equation 

modelling with weighted least squares mean and variance adjusted (WLSMV) estimator. The 

study used 12-item perceived social support (PSS) scale, The Chinese Depression Anxiety 

Stress Scales-21 (DASS-21), Workplace violence was evaluated using a dichotomous 

variable (Yes or No), measured turnover intention with a single item (Yes or No). It was 

found that the workplace violence had both direct and indirect effects on turnover intention 

among Chinese health care workers. Specifically, perceived social support, mental health and 

perceived social support together with mental health partially mediated the relationship 

between workplace violence and turnover intention. Chinese health care workers 

experiencing violence during the COVID-19 outbreak were more likely to report turnover 

intention. Enhancing social support and reducing mental health problems would be beneficial 

in decreasing the detrimental effects of workplace violence on turnover intention. 

Tianya Hou, Qianlan Yin, Yan Xu, Jia Gao, Lian Bin, Huifen Li, Wenpeng Cai, Ying Liu, 

Wei Dong, Guanghui Deng and Chunyan Ni(2021). the study was on The mediating role of 

perceived social support between resilience and anxiety 1 Year after the COVID-19 

pandemic: disparity between high-risk and low-risk nurses in China. Connor-Davidson 

Resilience scale, Perceived Social Support Scale and Generalized Anxiety Disorder Scale 

were administrated to 701 nurses from Jiangsu Province, China, 1 year after the COVID-19 

outbreak. The mediating effect was examined by Mackinnon's four-step procedure, while the 

moderated mediation model was tested by Hayes PROCESS macro. The findings presented 

the prevalence of anxiety among nurses was 21.4% 1 year after the COVID-19 pandemic. 

High-risk nurses presented a higher prevalence of anxiety (24.5 vs. 19.3%) than low-risk 

nurses. Age and professional title were significantly associated with anxiety only in high-risk 

nurses (all P < 0.05). Perceived social support mediated the association between resilience 

and anxiety and the indirect effect was stronger for high-risk nurses than low-risk nurses. 
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Anxiety remains prevalent among nurses 1 year after the COVID-19 outbreak, and resilience 

plays a protective role against anxiety. 

Anna E. Schierberl Scherr, Brian J. Ayotte, Marni B. Kellogg(2021) conducted study on 

Moderating roles of resilience and social support on psychiatric and practice outcomes in 

nurses working during the covid-19 pandemic. Nurses across the United States (N=312) were 

invited to participate in an online survey collecting data on demographics, resilience, social 

support, and screening measures of depression, PTSD, anxiety, and distracted practice. Data 

were analyzed using descriptive statistics and hierarchical regression for each outcome 

measure. findings support a growing body of research reporting that nurses are experiencing 

mental health sequelae during the COVID-19 pandemic, especially those providing direct 

care to patients with the virus. Found that compared to nurses who did not care for patients 

with COVID-19, those who did reported increased symptoms of PTSD, depression, and 

anxiety. Nurses providing direct COVID-19 care also experienced increased levels of 

distracted practice. Also found that resilience and social support acted as moderators of some 

of these relationships. Fostering resilience and social support may help buffer the effects of 

providing care to patients with COVID-19 and could potentially decrease nurse vulnerability 

to developing psychological symptoms and impairment on the job. 

Hosseina Ebrahimi, Ezzatb Jafarjalal, Asgharc Lotfolahzadeh, Moghadam Kharghani 

Melika Seyedeh(2021) conducted a cross-sectional study on The effect of workload on 

nurses’ quality of life with moderating perceived social support during the COVID-19 

pandemic. This was a cross-sectional descriptive-analytic study. 336 nurses who worked in 

inpatient wards with COVID-19 patients were randomly selected and studied. NASA-TLX 

Workload Questionnaire, WHO Quality of Life Questionnaire and Multidimensional Social 

Support Perception Scale were used to data collection. Structural equation modelling in PLS 

software was used to modelling. The results showed that the average score of workload, 
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perceived social support and quality of life were 80.87±20.17, 56.23±11.46 and 55.87±13.74, 

respectively. A significant inverse relationship was observed between workload and quality 

of life (P < 0.05). Also, perceived social support had a moderator effect on relationship 

between workload and quality of life (P < 0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

CHAPTER 3: METHODOLOGY 
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3.1 Aim 

 

To find the perceived social support and quality of life among married and unmarried nurses 

during covid-19 pandemic. 

3.2 Problem statement 

 

This study is to identify the perceived social support and quality of life among married and 

unmarried nurses during covid 19 pandemic. Perceived social support is important for the 

nurses to improve their quality of life. When they receive the support they perceived from 

others their quality of life increases and helps them to work efficiently because nursing is a 

noble profession and they are dealing with the life of people so they have to perform their 

duties with at most care and with compassion so to perform well they should have a good 

quality of life and they should receive the perceived social support from others. 
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3.3 Objectives 

 

 To evaluate the relationship between perceived social support and quality of life among 

married and unmarried nurses during covid-19 pandemic. 

 To assess the difference in perceived social support between married and unmarried 

nurses during covid-19 pandemic. 

 To assess the difference in Quality of life between married and unmarried nurses during 

covid 19 pandemic 

3.4 Hypothesis 

 

H1:There is a significant relationship between perceived social support and quality of life 

among married and unmarried nurses. 

H2: There is no significant difference in perceived social support between married and 

unmarried nurses 

H3: There is no significant difference in quality of life between married and unmarried 

nurses. 

3.5 Operational definition 

Perceived social support 

It refers how individuals perceive friends, family and others as sources available to provide 

material, psychological and overall support during times of need. It has been consistently 

related to well-being as the perceived levels of support, love and care can provide positive 

experiences. It is the Independent variable in the study 

Quality of life 
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It is defined as an individual’s perception of their position in life in the context of culture and 

value systems in which they live and in relation to their goals, expectations, standards and 

concerns. It is the dependent variable in the study. 

3.6 Sample 

 

The study takes 250 samples in which 126 samples were from married nurses and 124 

samples from unmarried nurses. 

3.6.1 Population 

 

The population is done on nurses from India and abroad (3%). 

 

3.6.2 Sampling design 

 

The study uses snowball sampling method. Snowball Sampling (or chain sampling, chain- 

referral sampling, referral sampling) is a nonprobability sampling technique where existing 

study subjects recruit future subjects from among their acquaintances. Thus the sample group 

is said to grow like a rolling snowball. This is done by passing the questionnaires to the 

subject and they pass on other subjects under the criteria and it goes on. 

Inclusion criteria 

 

 Married and unmarried nurses 

 

 Who can follow, read and write English language 

 

 Who has the access to social media like whatsapp, mail, instagram and facebook. 

 

 Who are mentally strong 

 

Exclusion criteria 

 

 Who cannot reads,write and follow English language. 
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 Who are not mentally sound. 

 

 Who has no social media access. 

 

3.7 Tools 

 

  The research tools used are Multidimentional Scale of Perceived Social Support Scale 

(Zimet and Pahlem,1988). It is a 12 item questionnaire consist of sub scales like social 

support, family support and friends support. It is a seven-point Likert scale, with scores 

1-7 being judged as “very strongly disagree” to “ very strong agree”. The scale shows 

higher reliability of 0.91 with a reliability of 0.94, 0.90, 0.95 for friends, family and 

significant others respectively. The subdimension scale score is obtained by adding the 

total points of the items in each subdimension, and the total score of the scale is obtained 

by summing the scores of all the items and finding the mean. A high total MSPSS score 

indicates high social support, whereas a low total score indicates that social support is 

either not perceived, is not adequate, or not provided at all. The Cronbach alpha value of 

the scale was calculated as 0.88. The scale has both construct and concurrent validity. 

  WHOQOL-BREF questionnaire is used to assess the quality of life, developed by WHO. 

It has six domains which are physical, psychological, level of independence, social 

relations, environmental and spiritual.It is a 26 item questionnaire. It is a five-point likert 

scale. Cronbach alpha values for each six domains ranged from 0.71 to .86.  The study 

has discriminant validity. 

3.8 Procedure 

 

The sample size of this study is 250(125-married nurses and 125-unmarried nurses). the 

study was carried out relying on online self-reports under a snowball sampling technique with 

an attachment of consent form where each participant consented to participate in the survey 
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after reading the consent form. Two e-questionnaires are given to the participants which are 

Multi-dimentional Scale of Perceived Social Support(MSPSS) to measure perceived social 

support and Quality Of Life questionnaire by WHO(WHOQOL-BREF) to measure quality of 

life. The e-questionnaire is passed on to the participants and then scored accordingly to find 

oFthe perceived social support and quality of life among married and unmarried nurses and 

then it is analyzed. 

3.9 Data analysis technique 

 

The responses of the subjects were analyzed using Statistical Package for Social Sciences 

(SPSS) and Excel sheet. Spearman’s rho correlation test and Mann-Whitney U test were  

used. 

A Spearman correlation coefficient is also referred to as Spearman rank correlation or 

Spearman’s rho. Like all correlation coefficients, Spearman’s rho measures the strength of 

association between two variables.  As such, the Spearman correlation coefficient is similar  

to the Pearson correlation coefficient. All bivariate correlation analyses express the strength 

of association between two variables in a single value between -1 and +1. This value is  

called the correlation coefficient. A positive correlation coefficient indicates a positive 

relationship between the two variables (as values of one variable increase, values of the other 

variable also increase) while a negative correlation coefficient expresses a negative 

relationship (as values of one variable increase, values of the other variable decrease). A 

correlation coefficient of zero indicates that no relationship exists between the variables. 

The Mann-Whitney U test is used to compare differences between two independent groups 

when the dependent variable is either ordinal or continuous, but not normally distributed. 

Unlike the independent-samples t-test, the Mann-Whitney U test allows you to draw different 

conclusions about your data depending on the assumptions you make about your data’s 
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distribution. These conclusions can range from simply stating whether the two populations 

differ through to determining if there are differences in medians between groups. 
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CHAPTER 4: RESULT AND DISCUSSION 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Result 

 

Table 4.1: Spearman’s rho correlation between Perceived social support and Quality of life 

among married and unmarried nurses. 
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Table 4.1 Spearman’s rho correlation between Perceived social support and quality of life 

among married and unmarried nurses. It has been found that the r =.429, p = .000 which 

shows that it is statistically significant (p<0.01) and it is a positive correlation and has 

moderate correlation between perceived social support and quality of life among married and 

unmarried nurses. So the hypothesis which states that there will be a significant relationship 

between perceived social support and quality of life among married and unmarried nurses is 

retained. 

Table 4.2: Mann Whitney U test showing marital difference in Perceived social support 

among married and unmarried nurses 

 

 

 



25 
 

Table 4.2 Mann-Whitney test showing difference in perceived social support between 

married and unmarried nurses. The mean rank in of married and unmarried nurses are found 

to be 125.57 and 125.44 and p= .987 (p>0.01) which indicates that there is no significant 

difference in perceived social support between married and unmarried nurses and perceived 

social support is slightly more for married nurses than unmarried nurses. So the hypothesis 

which states that there will be no significant difference in perceived social support between 

married and unmarried nurses is retained. 

Table 4.3: Mann Whitney U test showing marital difference in Quality of Life among 

married and unmarried nurses. 

 

 

 

 

 

 

 

 

 
 

Table 4.3 Mann-Whitney test indicates difference in quality of life among married and 

unmarried nurses. The mean rank of married and unmarried nurses are found to be 118.60 

and 132.51 respectively and p= .128 (p>0.01) which shows that there is no significant 

difference in quality of life among married and unmarried nurses and quality of life is slightly 

more for unmarried nurses than married nurses. So the hypothesis which states there will be 

no significant difference in quality of life between married and unmarried nurses is retained. 

Discussion 
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This study was conducted to understand the perceived social support and quality of life 

among married and unmarried nurses during covid 19 pandemic. A sample size of 250 was 

taken in which 126 were married and 124 were unmarried. To measure perceived social 

support Multidimentional Scale of Perceived Social Support Scale (MSPSS) was used and to 

measure Quality of life revised version of World Health Organization Quality of life 

(WHOQOL-BREF) was used. 

To find out perceived social support and quality of life among married and unmarried nurses 

Spearman’s rho correlation test and Mann-Whitney U test were used to find out to know 

whether there is a significant difference in Perceived social support between married and 

unmarried nurses and also to find out whether there is a significant difference in Quality of 

life between married and unmarried nurses. Through Spearman’s rho correlation test it was 

found that there is a significant positive correlation between Perceived social support and 

quality of life among married and unmarried nurses during and has moderate correlation. In 

Mann-Whitney U test it was found that there is no significant difference in Perceived social 

support between married and unmarried nurses and perceived social support is slightly more 

for married nurses than unmarried nurses, also found there is no significant difference in 

quality of life between married and unmarried nurses and quality of life is slightly more for 

unmarried nurses than married nurses. 

Through Spearman’s rho correlation test it was found that there is a significant positive 

correlation which means there is a significant relationship between perceived social support 

and quality of life. When perceived social support increases quality of life increases. When 

the nurses receive perceived social support from others the quality of life of nurses is 

improved and it becomes positive. This result shows that for the nurses to have a good quality 

of life perceived social support is required from others like partner, family, friends, 

colleagues, management so that they can work efficiently. 
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Through Mann-Whitney U test it was found that there is no significant difference in 

Perceived social support as well as quality of life among married and unmarried nurses which 

indicates that there is no difference in the amount of perceived social support and quality of 

life received by married and unmarried nurses. This must be because now everyone are well 

educated and most of the people are independent and striving to be independent. People 

support each other to be independent so even after marriage they get the support from their 

partners, colleagues and in laws and unmarried nurses get support from their parents, 

colleagues same as the unmarried nurses and also the work environment they are in also  

must have played an important role. 

Conclusion 

 

This study was conducted to understand the perceived social support and quality of life 

among married and unmarried nurses during covid 19 pandemic. A sample size of 250 was 

was taken in which 126 were married nurses and 124 were unmarried nurses. 

To find it out Spearman’s correlation test were used and found that there is a significant 

positive correlation between Perceived social support and quality of life among married and 

unmarried nurses. Through Mann-Whitney U test it was found that there is no significant 

difference in Perceived social support in married and unmarried nurses and perceived social 

support is slightly more for married nurses than unmarried nurses, also no significant 

difference in Quality of life among married and unmarried nurses and quality of life is 

slightly more for unmarried nurses than married nurses. 

When the perceived social support increases quality of life increases in nurses and there no 

difference in the amount of perceived social support and quality of life received by married 

and unmarried nurses. 
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5.1 Findings 

 

This study was used to identify and understand the perceived social support and quality of 

life among married and unmarried nurses during covid-19 pandemic. 250 samples were 

collected in which 126 were married nurses and 124 were unmarried nurses. This study used 

to identify mainly the relationship between perceived social support and quality of life among 

married and unmarried nurses, significant difference in Perceived social support between 

married and unmarried nurses, and significant difference in Quality of life among married 

and unmarried nurses. 

Spearman’s rho correlation test was used to find out the relationship between perceived 

social support and quality of life among married and unmarried nurses and found there is a 

significant positive correlation. Which satisfied the first hypothesis. This result indicated that 

perceived social support has influence on quality of life of nurses. When perceived social 

support increases quality of life also increase in nurses vice versa. 

To identify the whether there is any significant difference in perceived social support 

between married and unmarried nurses and significant difference in quality of life between 

married and unmarried nurses Mann-Whitney U test is used and found out there is no 

significant difference in perceived social support between married and unmarried nurses and 

perceived social support is slightly more for married nurses than unmarried nurses, also there 

is no significant difference in quality of life between married and unmarried nurses and found 

to be slightly more for unmarried nurses than married nurses. Which shows that the amount 

of perceived social support and quality of life received by married and unmarried nurses 

during covid-19 pandemic was same and there is no difference. 

5.2 Limitations 
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• Due to the use of questionnaire there is a chance that the participants may fill it 

without reading carefully and just in sake of filling it out. 

• The study conducted only between married and unmarried nurses only. 

 

• Only two variables are used. 

 

• This study is done in small resilience. 

 
5.3 Suggestions for future research 

 

•  This study used the questionnaire, the future research should use interviews so that 

researcher can understand better from their facial expressions, mannerisms. 

• Future study can do it on the basis of age, gender, georgraphical area. 

 

•  The future research can include or add other variables like job satisfaction, burnout, 

resilience. 

• Future research can do it in large population. 
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CHAPTER 1

INTRODUCTION
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INTRODUCTION

1.1 BACKGROUND

Watching popular personalities convert themselves to excellent salesmen is something that we

witness quite often. Celebrities vouching for or promoting brands and their products is one of the

quickest ways for brands to develop an association and a bond in the mind of its consumers.

Hence celebrity endorsements are naturally recognized as a viable option for brands to increase

their popularity, awareness and credibility. In a world where celebrities are treated as role

models, people are changing their life to replicate that of their favourite celebrity. This influence

endorsed by the celebrities creates a great impact on the buying behavior of common people.

Which attracts the customers and ultimately increases the company productivity.

Celebrities are not always creating any kind of effect on an individual's mind in terms of

buying. But mostly it gives a great impact on the perception of choosing any product. We are

always thinking that if our favourite celebrity is using them, then we should use that to be like

them. These celebrities need not be a superstar, but someone who the target audience can relate

to. It has been recognized as a single psychological effect that purchasing a product that has been

promoted by a celebrity an individual admires, will allow that particular individual to emulate

the celebrity's desired characteristics or attract similar people into their lives.

From the past 150 years advertising is changing in different phases from taking classical

forms to modern. Now a days it’s the best strategy used by marketers to influence customers by

showing celebrities with their products, which includes different appeals like, exciting, absurdity,

sexual etc. Belch, G. and Belch, M. acknowledged that the main aim of formulating such specific

strategies is to get high brand revelation, longing, concentration and curiosity. For this, marketers

attach famous personalities with their products.

McCracken (1989) stated that these famous personalities’ had great influence on the

consumer’s buying behavior that’s why it comes off as the most attractive tool of advertising

today. The major aim to do advertising and adopt this strategy is to influence customers towards

the products. Marketing values have transformed throughout the years. Today marketers make

use of celebrities to endorse their products so that they can achieve an edge over their

competitors. But this requires great understanding of the concept inorder for the celebrity
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endorsement to be successful. Hence several factors have to be weighed in order for the celebrity

endorsement to be successful.

1.2 PROBLEM STATEMENT

Does celebrity endorsement encourage consumers to take some kind of action towards buying

the endorsed product(s)? The study aims to find whether the use of celebrities while endorsing

cosmetics products have any impact on the purchase intention among young adult females in

Ernakulam district.

1.3 NEED AND SIGNIFICANCE OF THE STUDY

This research will help to achieve major insights into the impact celebrity endorsements have

on consumers' buying behavior. It will assist the marketers to get a better understanding on the

different attributes that are important and matters the most to the consumers. Celebrity

endorsement influences the behaviours of consumers to buy a specific product through cognition.

These perceptions are perceived by consumers through their senses, discernment, attention,

recall, reasoning, language, et cetera. Hence this research would provide major help to increase

productivity in various businesses.

1.4 SCOPE OF THE STUDY

This is a study done to check whether celebrity endorsements affect buying behavior of the

people and to check whether there is a shift in their behavior because of celebrity endorsements.

Major emphasis of this research is to determine how marketers select particular celebrities to

influence consumers' buying patterns. It also emphasizes how the marketers create a desired

image for themselves by selecting strong publicly desirable celebrities. This research also aims at

identifying the key factors that may influence consumers buying behavior through celebrity

endorsement.
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1.5 OBJECTIVES OF THE STUDY

The main aim of studying the impact and influence of celebrity endorsement on consumers

buying intention is to find the answers to the following:

➢ To assess the impact celebrities have on the consumers' buying intention with regards to the

credibility of the chosen celebrity.

➢ To assess the impact celebrities have on the consumers' buying intention with regards to the

attractiveness of the chosen celebrity.

➢ To assess the impact that celebrity endorsement have on its consumers in terms of product fit

match between the product/brand and the celebrity.

➢ To see how celebrities transfer meaning to the products they endorse and to what extent does

it convince and shape consumers'  buying intention.

1.6 LIMITATIONS OF THE STUDY

The limitations of this study are as follows:

➢ As the research will be conducted within Ernakulam district, the perspective of consumers

outside Ernakulam district will be left unnoticed.

➢ Since the respondents will be of young female individuals (between the ages of 18 and 30),

individuals above the age of 30 would not be taken into consideration whose opinion regarding

celebrity endorsement would likely be very different from the selected sample.

➢ Respondents belonging to the urban sector, who have an understanding of this issue, are

selected while individuals of rural areas will be ignored. Hence, the opinions of people residing

in rural areas are not taken into consideration in this study.
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CHAPTER 2

REVIEW OF LITERATURE
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REVIEW OF LITERATURE

2.1 LITERATURE REVIEW

Advertisers regularly practice the strategies intended to attract customer’s interest to their

message and to differentiate their offerings from rival products with the anticipation of

influencing buying behavior of the customer. In today’s competitive world, a quality is

positioned on an approach, which can accomplish these objectives. One challenge at such a plan

includes the use of a celebrity representative. According to Atkin and Block (1983), there are

numerous bases as to why a famous endorser may be dominant. First, such a representative

attracts consideration toward the commercials into the messy flow of communication. In

addition, celebrities are conventionally observed as being greatly active individuals with

eye-catching and likable traits.

The use of famous persons in promotions is traced back to the nineteenth century and these

general promotional practices have revealed a large quantity of intellectual as well as realistic

considerations. Mainly academic analysis of celebrity support encompasses the sphere of

spokesperson credibility and charismatic representatives, and recommends that famous persons

exercise their impact on customers through apparent traits. A number of research studies reveal

that use of eye-catching celebrities serve as a foundation to enhance feelings towards the ads.

This mind-set to the commercials is identified as psychological circumstances that are exercised

by persons to systematize the manner, how to recognize the surroundings as well as organize the

manner a person reacts towards it.

Today the mass media are flooded through descriptions along with information concerning

superstars, and because of this, celebrities have high reputations, distinctive traits, and

fascinating descriptions according to the community’s opinion. Celebrities regularly emerge in

promotions in connection among customer goods or services. By means of skill to pierce the

hectic mess of publicity, portray customer consideration, produce high memory rates, generate as

well as distinguish brand descriptions thus, create trade and income, superstar endorsement have

demonstrated to be a helpful approach. No doubt dealers spend huge amounts of capital in

utilizing superstars to sponsor their brands.
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McCracken (1998) proposes that a superstar is considered like a memorial, entertainer or

representative of the business organization. Investigation has established that spokesperson

endorsement influences consumers’ mind-set in common and it may change the feelings of

customers towards the commercial and products as well. This may perhaps effect the

improvement of the acquisition plan and as an outcome in the increase of trade. Researchers have

intended for extensive concentration to consumer’s mind-set to the commercial as a sentimental

creation and intervening influence on brand attitudes and acquiring intentions.

This study's main purpose was to study the impact of the celebrity endorsement on effective

brand management and evaluate associated factors that contribute to the success or failure of the

endorsement. Celebrity endorsement effects are moderated by brand symbolism, such that brands

that communicate something about the user yield stronger effects than brands that do not. So, it

explains that not just the celebrity but existing brand value plays a very crucial and important

role in changing the perception of the target market. This study portrays the light on different

purchase patterns of a commodity or a service, when a celebrity is associated with them. The

methodology adopted by the researchers was collection of data from libraries and first hand data

to conclude the study. The result was that the people would purchase more of the same goods or

services due to celebrity endorsements as the consumer tends to neglect the negative effects of

the use of that product and also becomes more loyal to the brand.

The researchers of the study focus on the decision making process of consumers after and

before the association of a celebrity with a product. The study also showcases the adverse effects

of celebrity endorsements. The endorsement is only successful when the right celebrity is

associated with the right product. Hence, celebrity endorsement can’t be treated as a ‘mantra’ for

success.

2.2 RESEARCH GAP

This research about the “impact of celebrity endorsement on consumers buying behavior” will

be useful in many ways :
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➢ There is a lack of research in the field of cosmetic segments in terms of celebrity

endorsement. So, the results of this research will highlight how effective the technique of

celebrity endorsement is in the cosmetics industry.

➢ The research about celebrities appearing in cosmetics advertisements in Ernakulam

district is rarely done. Hence, the conclusions that would be derived with this research

will help in understanding the buying behavior of the females in Ernakulam district.

➢ This research will help to understand the reaction of women towards celebrity endorsed

cosmetic products and will help to judge how much trust women place in celebrities

endorsing cosmetics products.
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CHAPTER 3

THEORETICAL FRAMEWORK
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THEORETICAL FRAMEWORK

Celebrities

Erdogan (1999) concludes that celebrities are those people who are well known by the large

number of people. They have special uniqueness and features like magnetism, unusual standard

of living or special skills that are nor commonly experiential in common people. That it can be

said that in society they are different from the common people. Among the model forms of

celebrities, actors (e.g. Saif Ali khan, Shan, Salman Khan, Amitabh Bachan etc), models (e.g.

Pareeniti Chopra, Ali Zafar, Bipasha Basu, Kareena Kapoor etc), Sports-men (e.g. Yousuf

Pathan, Shahid Afridi, Sachin Tendulker, etc.) are significant.

Celebrity Endorsement

Khatri (2006) studied that celebrity endorsement is the Promotion strategy to attract the

customers. By analyzing the current market, now it’s become the need of the marketers to use the

different famous personalities to relate with their brands to create unique identity of the brand

and to do famous his company’s brand or product, which results high expenditure for the

company to use that strategy, however nowadays it is used to be a powerful strategic tool to get

maximum profit. It also shows that this can carry risk, because there is no sureness that the

celebrity can come up with the sales generation of the firm. But it creates a buzz and gives

popularity to the company and the brand. This can increase the expectation of the customers in

terms of real stars by delivering the company promise. There are certain perspectives where the

real person can work better than the celebrities’ endorsement, but not always.

Factors Affecting Celebrity Endorsement and Relevant Models

There are different factors of celebrities influencing the consumer buying behavior when such

celebrities endorse any brand. Marketers have to consider some factors while selecting

celebrities to endorse brands to get the desired result to use this strategy of celebrity endorsement

in terms of brand image, consumer buying behavior and attainment of desired market share. Past

researchers have focused on a different mix of factors related to celebrity endorsement
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influencing consumer buying behavior, this research is focused on a relatively different and most

appropriate mix of factors that a marketer should consider while selecting celebrities to endorse

any brand to get a desired effect on consumer buying behavior.

a) Credibility

It refers to the level of believability a beneficiary has towards a message given by the source

and expertise of the source or deliverer. In the past source credibility was just considered as an

endorser credibility in a commercial. It is proved as a significant basis affecting customer buying

behavior and their attitude towards marketing communications. Past publications described trio

facets of it which are trustworthiness, expertise & attractiveness.

❖ Source Credibility Model.

Celebrity’s integrity relies on his or her physical attractiveness, trustworthiness and expertise

that’s why researchers who want to study the effectiveness of celebrity endorsement have to

consider this model (Ohanian, 1990).

i) Trustworthiness

Trustworthiness is the degree of believability or trust listeners have for communicators

(Hovland, 1953). In the case of celebrities it refers to the buyer’s trust on celebrities' message for

the brand (Ohanian, 1991). In other words if customers have a trust on celebrities being endorsed

then the message of such celebrities will be more influential and will help a lot in changing the

minds of customers towards the desired action that organizations want for their brand. (Miller

and Baseheart, 1969).

➔ Impacts of Trustworthiness

Previously it was researched that more the customers have a trust on communicator the more

they get persuaded by the message of that communicator and more the chances of getting

customers mind change for the purchase of that brand (Miller & Baseheart, 1969)

ii) Expertise

Expertise is the measure of a communicator's aptitude and attitude which influences

customers' decision towards purchase of a brand. Researchers believe that celebrities with
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relative and high expertise prove to be more successful in persuading the customers than those

who just have physical attractiveness not the combination of attractiveness and expertise (Till

and Busler 1998).

➔ Impacts of Expertise

Expertise is the ability of a communicator that proves as a helpful factor in taking the decision

by a shopper. They generally get inspired by the sayings of learned and expert communicators.

Proficient learning skills and expertise of endorsers has a significant reliability impact on

customers' belief towards the communication of such endorsers (David H. Silvera, Benedikte

Austad, 2004).

b) Physical Attractiveness

Attractiveness has the power that can easily grab the attention of viewers but it doesn’t just

relate with the body but the entire physical traits comes under the measure of attractiveness

which includes, hair color, facial features, height, weight, complexion, etc and normally public

figures have to be attractive to have an influence on their audience and viewers (Temple, 2009).

❖ Source Attractiveness Model

Attractive celebrities are more commonly used by organizations for brands’ promotions since

the inception of this marketing strategy (Erdogan, 1999), once the customers get inspire with the

attractive personality of celebrity then they get more involved in the message such celebrities

give and then the chances of customers conviction towards the communication of celebrities

become more resultful (Baker & Churchill, 1977; Chaiken, 1979; Debevec & Keman, 1984) such

fruitful results probability is normally low with less attractive celebrities.

i) Similarity

The human brain recognizes celebrities similarly to how it recognizes people we actually

know. The effect is that, if consumers happen to be fans, they place a higher value on products

that celebrities are endorsing – it is as if they are receiving advice from a valued friend.

Consumers feel more sympathetic towards a brand, if their products are promoted by a celebrity

they admire or relate to. It’s a simple psychological effect: Subconsciously people believe that

purchasing a product that’s promoted by a celebrity they admire, will allow them to emulate the
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celebrity’s desired traits or attract similar people into their lives. They will associate the

celebrities’ success, beauty, athletic skill etc. with a particular product. Shimp (2007) asserted

that celebrity similarity involves the degree to which celebrity endorser of a brand matches the

target viewers of commercials in terms of some features such as age, gender, ethnicity, et cetera.

It is perceived that consumers tend to prefer and rely on messages from celebrity endorsers of a

brand that shares these common characteristics. When celebrity endorsers and consumers share

similar qualities, such as needs, goals, interest, lifestyle, et cetera the celebrity endorser is better

valued in the eyes of the consumers.

ii) Familiarity

Familiarity is a form of remembering in which a situation, event, place, person, or the like

provokes a subjective feeling of recognition and is therefore believed to be in memory, although

it is not specifically recalled. Familiarity has been shown to be positive and reassuring for most

people, while perceived similarity results in the assumption that people have more in common,

facilitating warmer, more comfortable interactions (Schneider et al., 2012), all of which facilitate

attraction. People are more attracted to that which is familiar. Hence, familiarity with celebrity

endorsers can play a role in consumer buying behavior.

iii) Likeability

Likability pulls people toward you. When we think someone likes us, we tend to like them as

well. Hence, celebrities who are liked by consumers are better consumers may buy products only

best they care aft the person who doong. Likability virtually always helps boost their reputation

among their peers. Likeability can increase conformity among people.

c) Emotional Involvement

Emotional Involvement means the purchase decision of customers is directly proportional to

the use and likeness by celebrity (endorser) for the brand that celebrity is endorsing (Cronley et

al., 1999; Silvera and Austad, 2004). Adding to this, emotional attachment of viewers with their

favorite celebrities becomes more fruitful in terms of their believability for the message given by

that celebrity.

❖ Emotional Involvement Model
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Endorser likes and uses the item he supported. (Cronley et al., 1999; Silvera & Austad, 2004).

When an endorser is accepted to like or utilize the item being supported, the purchaser states of

mind towards the brand and promotion enhancement.

d) Meaning Transfer

(McCracken 1986), he says that in simple terminology we can say that endorsers carry their

individual meaning to the product. Every celebrity has their own distinctive set of meaning and

lifestyle. It clarifies the adequacy of big name spokespersons in terms of what purchasers

connect with the endorser and in the end exchange to the brand.

❖ Meaning Transfer Model

Process of transferring a concept of a product through an endorser to a customer (McCracken,

1986). The appropriate fit between brand features and advocator’s personality brings higher

chances of likelihood of consumers observation and purchase intention. There are three stages to

it. First stage covers the message transferred by celebrity to the brand, in the second stage a

message from the brand gets transferred to the customer and in the third stage that message

leaves the impact on the customer's psyche and ultimately on customers’ decision to buy that

brand.

e) Product Match-Up

Product match-up is construed as ensuring a similarity between the. spokesperson's

characteristics and the product attributes so as to enhance the advertisement effectiveness.

Product specific associations include the associations that vary in their importance depending on

the type of product category. The findings have significant implications for academics, brand

managers and celebrity management companies.

❖ The Product Match-Up Hypothesis

The above model explains that there has to be an almost ideal match between the celebrity

characteristics of the personality and the features of the brand. (Erdogan 1999) says that a

successful matchup can be determined by the extent of the fitness between the celebrity and the

brand endorsed by that celebrity. This same concept is further stated by Michael (1989) who

believes the same. Another study done by Ohanian in 1991 reveals that simply such celebrities
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should be endorsing who is compatible and the consumers perceive them to possess expertise

too.

Consumer Buying behavior

Buying behavior is a process by which a person searches for the product/services they need or

want, make a decision to buy the required and most suitable one from different alternatives, use

and then dispose of it. For making a marketing decision, the buying process model is playing a

very important role for any one. It makes marketers think about each step of this process rather

than just purchase decisions because if marketers just consider the purchase decision, it may be

too late for a business to influence the choice of customers. According to this model the

customer passes through all stages for purchasing every goods or services. However, in more

regular purchases, customers often skip some stages (Kirmani & Shiv1998).

Stages in Consumer Choice Making

Process starts by acknowledging a need or problem called the problem recognition stage.

Then a person starts searching the information regarding the solution of a problem this is known

as the information search stage. Then as a result of the information collected individuals become

able to evaluate the alternatives they have to resolve their problem. Then the time comes to make

a purchase decision for the most appropriate alternative they have evaluated among all they have

in their choice. Then on using the selected alternative, buyers become able to assess the

performance of the brand whether it fulfilled the desired expectations or not or whether to buy it

again or not.

Factors affecting Buying Behavior

Brewster, Sparrow and Vernon (2007) explain about factors that affect buying behavior and

vary from person to person, age to age, and area to area. Every society follows its own norms,

culture and values. At different stages of life our preferences change because of our age, needs,
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lifestyle, earning and psychological factors. These factors can be Internal (memory and way of

thinking) or External (media, word of mouth, publicity and feedback).

There are several factors, which pressure the buying behavior :

a) Cultural influences

It has the broadest and the deepest influence on buying behavior. Brewster, Sparrow and

Vernon (2007) define culture as a shaping process, ‘ for a culture to exist, member of a group or

society having different values and norms, which vary from time to time. Cultural values can

change and have to be watched by marketers. Ignoring this deepest and widest factor can be very

costly for a company in terms of image and profit.

b) Social influences

Social influences are those influences that clearly mold buying behavior, it affects through

reference group, family members and social class (Ahmed & Saeed 2014).

c) Family influences

Family life cycle and family decision making has the most influence on one’s buying

behavior.

d) Psychological influences

These influences are related to our perception, learning, memory and motivation. It changes

buying behavior through making the perceived picture of the product in the customer's mind.

Customer buying behavior can be influenced by different factors like: perception, beliefs,

society, personality, information choices, preferences and communication.

Impact of Endorsement on Buying Behavior

Ranjbarian, Shekarchizade & Momeni (2010) agreed that advertisement is the action that

persuades individuals of any particular market to buy services and products or services. Through

different ways the advertisement message can be spread like TV ads, radio publicity, print

promotion, online advertising, billboard marketing, in-store advertisement, WOM advertising,

and endorsement. Now the question arises which category of promotion is best? The best nature
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of advertisement depends on the type of industry or firm and its necessities and desires.

McCracken (1989) found that celebrities' endorses characterized an effectives way of

transferring meaning to brands. The common conviction of the marketers is that there is a

significant and huge impact of those advertisements, which are endorsed by the famous

celebrities comparable with the non-endorsed celebrities.

Positive Effects of Celebrity Endorsement

(R. Croft) cited that as competition is increasing between the firms to attract more consumers

towards their brands, celebrities are increasingly used by the marketers to endorse their products.

(Kulkarni and Gaulkar 2005) mentions that featuring a famous personality helps markers in

solving the problem of over communication. Celebrities because of their well knownness can

assist advertisements to become more popular and stand out from the clutter and increase

communicative ability. Celebrity endorsement helps in improving the brand’s image and also

polishes the company’s image. Celebrity endorsement can also prove to be a powerful tool in

entering foreign markets, it helps the company to overcome numerous issues. For instance,

L'Oreal uses Ashwariya Rai and Sonam Kapoor in their White Perfect range, Kareena Kapoor in

Lakme Eye conic kajal and Kajol in Olay aging cream are all considered popular in India. It is
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also seen that those products which are endorsed by celebrities’ standout from other competing

products because of their high level of recall and celebrities also create an impact on consumers'

minds by making the advertisement memorable so it can be easily retrieved at the time of

shopping. Lastly, celebrities who appear in any advertisement for endorsing a product, they are

actually capable of breathing life in a falling brand and can help that falling brand to rise, in

order words, they create new interest and excitement in consumers. All these arguments points to

one conclusion that celebrity endorsement creates a positive impact on consumers' buying

behavior (Goldsmith, Lafferty and Newell 2000).

Negative Effects of Celebrity Endorsement

However celebrity endorsement has countless benefits but there are also certain risk factors

that are associated with celebrity endorsement as a marketing strategy. Negative publicity

regarding the celebrity is a major risk with endorsing a celebrity and there are other factors that

can lead to serious consequences like :

• Popularity starts decreasing

• Moral issues

• Over endorsing can lead losing credibility

• Overshadowing of endorsed products.

Negative publicity about a celebrity endorsing a brand can change the perception of the

consumer about that celebrity and it may also damage the brand reputation resulting in marketers

to pay a big price over the celebrity’s misdeeds and face serious humiliation and embarrassment.

(Kumar 2010) mentions that there are times when consumers actually only notices the celebrity

appearing rather then the product, hence this idea to promote that brand fails miserably. (Cooper

1984) says that “the product, not the celebrity, must be the star.” This overshadowing is also

called “vampire effect” because there is lack of clarity for the consumers because they are found

to take more notice and interest in the celebrity rather than the interest. Another issue that arises

is overexposure when marketers employ well recognized celebrities to endorse their brands and
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it ultimately confuses the consumers and they are unable to correctly recall about that brand

which celebrity stands for.

Consumer’s buying behavior in India

India is home to a host of languages, climates, and traditions. Defining the target audience is

key to understanding consumer behavior in India. While city startups attract major investment,

rural villages hail electricity and sanitation. Marketing in this diverse region can be daunting. But

the potential is huge. India is set to overtake the US economy by 2030, second only to China. It

already has the second-largest internet population – and only 41% of citizens are online. Big

brands are already investing in Indian expansion.

India is known as a country of savers, though spending is on the rise. Disposable income is

increasing. By 2030, 80% of households will be middle-income, compared to 50% today. This

growing middle class is expected to drive consumer spending – buying more and buying better.

Access to credit also plays a key role. Indian millennials still value traditional priorities, like

income and home ownership. But they have other goals, too. This shows in their spending

priorities. Value for money is an important factor in determining consumer behavior in India.

Indian shoppers are well-informed and want to get a good deal – even for luxury products.

Moreover, eCommerce is new to many Indians, particularly outside the big cities. Programs like

Amazon Easy are connecting traditional stores to the eCommerce sector. Innovative strategies

like this help bridge the gap between customers and new technology. It’s not surprising personal

communication and trust are so highly valued.

Bargaining is a national pastime. Building trust also means ears to the ground. Research your

audience carefully and consider expanding one city at a time. Then follow up with great service

and a clear returns policy. The Indian family is changing. Traditional, multi-generational

households are in decline. This can affect buying behavior. Marriage is still central to most

people’s lives. It’s not unusual for people to spend 20% of their lifetime’s earnings on their

wedding. This means weddings are a major focus for the apparel, beauty, events, and luxury

sectors. Themes of nurture, care, and affection are prominent in advertising – and successful.

Hence, consumer behavior in India is complex and fast-changing.
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Celebrities Appearing in Cosmetics Advertisements

BRANDS PRODUCTS NAME OF CELEBRITIES

L’Oreal White Perfect Ashwaria Rai

Oriflame Foundation and Lip Color Sonali Bendre

Lakme Eyeconic Kareena Kapoor

Olay Aging Cream Kajol



21
Impact of Celebrity Endorsement on Consumer Buying Behaviour

CHAPTER 4

RESEARCH AND METHODOLOGY
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RESEARCH AND METHODOLOGY

4.1 RESEARCH OBJECTIVES

The objectives of this research study are to get information about:

➢ The impact celebrities have on consumers' buying intention in regards of credibility.

➢ The impact attractiveness of celebrities have on the extent to which consumers convinced.

➢ The impact celebrity endorsement creates on consumers in terms of product fit match between

the product and the celebrity.

➢ The extent of transfer of meaning to the products endorsed by celebrities in shaping buying

intention.

4.2 HYPOTHESIS

Following are the hypothesis of this research:

H1: Celebrity endorsed advertisement is considered to be effective in terms of buying intention

in the cosmetic industry, when the celebrity used is credible.

H2: Celebrities who are attractive, create a positive impact on consumer’s buying intention.

H3: The celebrity/product match-up positively influence consumers to purchase the celebrity

endorsed product.

H4: Celebrity endorsed products transfer meanings which positively affect consumers buying

intention.

4.3 RESEARCH DESIGN

The research design of this study is also cross-sectional as it takes place at a single point in

time. The participants are selected based on particular variables of interest. It considers

numerous characteristics at once and can provide information about the current population.
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4.4 SOURCES OF DATA

Primary Data: Primary data will be gathered through the distribution of questionnaires to the

respondents and their answers will be recorded, which will be the primary data.

Secondary Data: Secondary data would be collected through information given in reports,

newspapers, magazines, articles and textbooks.

Software Used: SPSS, Excel and spreadsheets would be used.

4.5 SAMPLE DESIGN

The population involves the desired sample size of 303 females aged between 18 to 30 years

from Ernakulam district. The method of selecting the sample was done by using the snowball

sampling. The respondents were required to be regular purchasers of cosmetic products.

4.6 SAMPLE SIZE

The sample size is 303 respondents from the adult female population aged between 18 to 30

years.

4.7 SAMPLING METHOD

The sampling method of snowball sampling has been used in the study. It is a form of

non-probability sampling. The participants selected were all females within the age group of

18-30. In the present study, the selected participants recommended potential participants, who

themselves were observed and asked to nominate others and so on until a sufficient number of

participants were obtained.

4.8 METHOD OF DATA COLLECTION
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The data in the present study has been collected from the population by giving out an online

questionnaire through Google Forms. A consent form was provided at the beginning of the

questionnaire to make sure that the confidentiality of the participant’s data will be maintained.

This was followed by a few questions that collected the demographic details of the participants.

The participants took about 10 to 15 minutes to complete the questionnaire and it was ensured

that they filled every item of the questionnaire. The questionnaire involves a number of

questionnaire items that asks a question and provides a set of response options for participants to

choose from. From this, the highest responses given in each item is considered for further

analysis and the final results are to be obtained using the SPSS software version 28.0.

4.9 DRAFTING QUESTIONNAIRE

The questionnaire used in this study is used to assess the impact of celebrity endorsements on

consumer buying behavior. The first three questions were scored based on a four point, two point

and three point likert scale respectively. The fifth question was scored based on a choice scale of

preference. The remaining questions were scored based on rating scales.

4.10 DATA ANALYSIS TECHNIQUE

CORRELATION

The data analysis technique of correlation is to be used in the present study. A correlation is a

statistical measurement of the relationship between two variables. Correlation means association

- more precisely it is a measure of the extent to which two variables are related. There are three

possible results of a correlational study: a positive correlation, a negative correlation, and no

correlation. Possible correlations range from +1 to -1. A zero correlation indicates that there is no

relationship between the variables.

A positive correlation is a relationship between two variables in which both variables move in

the same direction. Therefore, when one variable increases as the other variable increases, or one

variable decreases while the other decreases. A negative correlation (inverse correlation) is a

relationship between two variables in which an increase in one variable is associated with a
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decrease in the other. A zero correlation exists when there is no relationship between two

variables.

There are four types of correlations in statistics;

a) Pearson correlation

b) Kendall rank correlation

c) Spearman correlation

d) Point-Biserial correlation.

➔ Spearman correlation

Spearman's rank correlation coefficient or Spearman's ρ, named after Charles Spearman and

often denoted by the Greek letter rho, is a nonparametric measure of rank correlation (statistical

dependence between the rankings of two variables). It assesses how well the relationship

between two variables can be described using a monotonic function.

REGRESSION

Regression is a statistical technique that is used to measure and describe the strength and

shape of the relationship between two or more variables. It is a set of statistical methods used for

the estimation of relationships between a dependent variable and one or more independent

variables. It can be utilized to assess the strength of the relationship between variables and for

modeling the future relationship between them. Regression analysis includes several variations,

such as linear, multiple linear, and nonlinear. The most common models are simple linear and

multiple linear. Nonlinear regression analysis is commonly used for more complicated data sets

in which the dependent and independent variables show a nonlinear relationship. Regression

analysis offers numerous applications in various disciplines, including finance.
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CHAPTER 5

DATA ANALYSIS
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DATA ANALYSIS

The aim of the present study was to investigate the impact of celebrity endorsements in

consumer buying behavior. Spearman's correlation and linear regression was used to find the

degree of relation as well as the prediction level.

The normality test between the independent and dependent variables didn't follow normal

distribution. Hence the test used in the analysis of the data is non-parametric

CORRELATION

TABLE 4.1: Correlation coefficient between Celebrity Endorsement and Consumer Buying

Behavior (Spearman's rho)

Independent Variable            Dependent Variable r                     p
N

(2 tailed)

Celebrity Endorsement          Consumer Buying  Behavior .266** .001
303

** Correlation is significance at 0.01 level (2 tailed)

Spearman's correlation coefficient was computed to assess the relationship between celebrity

endorsements and consumer buying behavior. From Table 4.1, the p-value is less than 0.001.

This indicates that there is a statistically highly significant low positive relationship between

celebrity endorsements and consumer buying behavior (p= .001, r= 0.266). In other words, we

can infer that there is a weak relationship between the two variables.

REGRESSION
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TABLE 4.2: Regression Analysis Model Summary table between Celebrity Endorsement and

Consumer Buying Behavior

Model             R              R Square Adjusted R Square           Std. Error of the

Estimate

1                     .217           0.047                   0.024                                 2.18651

a. Predictors: (Constant), Celebrity Endorsement

In table 4.2, R value represents the simple correlation between the variables. It points out the

linear relationship between two variables (celebrity endorsement and consumer buying behavior)

which is .217. This indicates a low degree of correlation. R Square is the coefficient of

determination. The R square value indicates how much of the total variation in the dependent

variable (consumer buying behavior), can be explained by the independent variable (celebrity

endorsement). In this case, 4.7% of variance in consumer buying behavior is accounted for by

celebrity endorsement. It shows that there is a positive weak relationship between the two

variables

TABLE 4.3: Regression Analysis ANOVA table.

Model Sum of
Squares

df Mean Square F Sig

1 Regression 69.642 7 9.949 2.081 .045

Residual 1410.345 295 4.781

Total 1479.987 302

a. Dependent Variable: Consumer Buying Behavior
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b. Predictors: (Constant), Celebrity Endorsement

The ANOVA table predicts how well the regression equation fits the data (ie. predicts the

dependent variable). It shows whether the overall model has been accepted or not, which is

determined by the significance value. In table 4.3, the significance level is 0.45 which is greater

than the p value. This indicates that there is stronger evidence in favor of the alternative

hypothesis. Also, p value is less than 0.001 which is less than 0.05. This indicates that the

regression model statistically significantly predicts the outcome variable (ie., it is a good fit for

data).

TABLE 4.4: Regression Analysis Coefficients table

Model                                                              Unstandardized      Standardized     t            Sig.

B                   Coefficients

Beta

1 Constant 9.950                                              24.591
<.001

Expertise of the celebrity 0.164                         0.105            1.143
0.254

Trustworthiness of the celebrity 0.219                         0.131             1.318
0.188

Similarity between the endorser 0.060                         0.031             0.398
0.188

and consumer
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Familiarity of the celebrity 0.182                         0.100             1.083
0.280

Likeability of the celebrity -0.011                       -0.006            -0.070
0.944

Product-celebrity matchup -0.019                       -0.010            -0.113
0.910

Meaning transferred to the product 0.317 0.188 2.117 0.035

a. Dependent Variable: Consumer Buying Behavior

Table 4.4 shows the regression analysis coefficients obtained for each dimension of

celebrity endorsement and consumer buying behavior. A linear regression was calculated to

predict consumer buying behavior based on celebrity endorsement. Results of the linear

regression indicated that there was a collective significant effect between celebrity endorsement

and consumer buying behavior.

From table 4.4, it was found that the impact the expertise and trustworthiness of the

celebrities have on consumer buying behavior had a significant level which was more than 0.001.

These two factors are the subsequent properties of one of the dimensions measured in celebrity

endorsement, which is credibility. This indicates that the credibility of the celebrity has no effect

on consumer buying intention. Hence, hypothesis 1 is rejected.

Similarly, the impact the similarity between the endorser and consumer, familiarity of the

celebrity and likeability of the celebrity have on consumer buying behaviour also had a

significant level which was more than 0.001. Since these three factors are the subsequent

properties of another of the dimensions measured in celebrity endorsement, which is

attractiveness, it can be interpreted that the attractiveness of the celebrity has no effect on

consumer buying intention. Hence, hypothesis 2 is rejected.
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It was also found that the factor of product-celebrity matchup also had a significance level

of more than 0.001. Which can again be interpreted that product-celebrity matchup had no

significant effect on consumer buying intention. Hence, hypothesis 3 is rejected.

However, the aspect of meaning transfer to the product of celebrity endorsement on

consumer buying behavior was found to have a significance level less than 0.001. This indicates

that the property of meaning transfer in celebrity endorsement does have a positive effect on

consumer buying behavior. Therefore, hypothesis 4 is accepted. That is celebrity endorsed

products do transfer meanings which positively affect consumers buying intention.
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CHAPTER 6

FINDINGS
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FINDINGS

The findings show that celebrity endorsement is effective and a relationship is one between

four elements of celebrity endorsement with consumer’s purchase intention.

The first attribute of celebrity endorsement is “credibility” which comprises two factors

namely expertise and trustworthiness. As the research suggests, consumers, in the field of

cosmetics, frame their purchase intention which is not necessarily in favor of those cosmetics

which are endorsed by such celebrities who have some expertise in that field and are considered

to be trustworthy. This might be an indication of the consequence in the recent loss of trust in

celebrities due to a lack of perceived genuinity and expertise in them as perceived by consumers,

especially young female consumers. Young females in the current generation are becoming less

impressionable and seem to value other aspects of an endorser when it comes to their evaluation

process in decision making and their ultimate choice of decision.

The second attribute of celebrity endorsement is “attractiveness”, which is further divided

into three factors namely similarity, familiarity and likeability. Since the domain of cosmetics is

very fragile therefore attractiveness of a celebrity here doesn’t play a very vital role because

liking a celebrity wouldn’t mean that a cosmetic will actually produce the desired result to the

consumer or their skin as it did to the celebrity endorsing it. The research may also imply that

young females, while making a decision regarding the purchasing of cosmetics, are very

selective since the purchasing of cosmetics is highly subjective in its use and benefits. That is,

the superficial qualities of the celebrity doesn't play a significant role in consumers' buying

intention. Hence, the study suggests that attractiveness of a celebrity has no relationship with

purchase intention.

The third attribute of celebrity endorsement is “product celebrity match-up”, which means

that the celebrity endorsing a product has an image that goes with the product he/she is

endorsing. This attribute implies that the product should match with the celebrities in different

ways including personality, passion and career. In other words, the products endorsed by the

celebrity must show some level of relevance with them. The study suggests it has no relationship

with the purchase intention. This might indicate that even if the product does match-up with the

celebrity, female consumers of cosmetics still, for some reasons, find it a good enough reason to
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purchase cosmetic items. This can again come down to the perceived genuinity of the celebrity

and also likeness and need for the endorsed products.

The fourth and the last attribute of celebrity endorsement is “meaning that is transferred to

the product by the celebrity”. The study found it has a positive relationship with the purchase

intention because often consumers think that using such celebrity endorsed cosmetics will make

them look more glamorous and classy. In other words, female consumers at the end of the day,

buy cosmetics goods for the perceived appeal of not the celebrity, but what it brings to them. It

also depends on how much the products resonate and can meet their needs and wants. It can also

depend on the effectiveness in the transference of meaning of the product to the consumers by

the endorser. It can also be what the seeming product value and brand name brings for the

consumer.

Therefore “meaning transferred” positively impacts the purchase intention of female

consumers in the field of cosmetics. That is, even if the celebrity endorser is credible, attractive

and has a relevant matchup with the product endorsed, it ultimately depends upon the impact the

product or the celebrity endorser has on the consumers' psyche which ultimately comes down to

the consumer's decision why or why not to buy a particular brand or product.
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CHAPTER 7

RECOMMENDATIONS
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RECOMMENDATIONS

According to the study, marketers while using celebrities to endorse their cosmetics products,

and subsequently their brand, should make sure that they fulfill the criteria of the following:

➢ Celebrities, while transferring meaning to the product they are endorsing, should depict

reality. Unrealistic beauty standards and goals do not sit well with the current generation,

especially in females. Moreover, inclusivity is a huge factor in the industry of cosmetics,

especially nowadays. Marketers while using celebrities in endorsements must aim at

setting a realistic example without coming off as fake or biased. The consumers must in

turn find the endorsement genuine, relevant and meaningful.

➢ Celebrities with any kind of negative publicity should not endorse products. This holds

true for any business, not just in cosmetics. One of the most important things a

brand/business can do is to show their hands on commitment towards customer

satisfaction and commitment. If consumers find the endorsement meaningless or even

disregarding or disrespectful in any way through the use of an infamous celebrity, it can

come off as extremely ignorant and distasteful. It can even lead to the defamation of the

brand indefinitely.

➢ Marketers must always concentrate on what their brand stands for when thinking of

potential endorsers. It will not generate sales and revenue to have a celebrity conflicting

with brand identity just to capitalize on a current “it” person. If marketers are unsure of

their brand’s identity with consumers, conduct initial research to see what consumers

associate with your brand. In this age of social media, having a celebrity endorser who is

‘off brand’ could potentially hurt a company’s identity. In other words, celebrity

endorsement should not come off as a "PR stunt".

➢ Celebrities, who possess a good name and profile in the field of cosmetics and in general,

should endorse cosmetics as consumers get influenced by such appeal and more

importantly, their reputation. With the ongoing "jumping on the bandwagon" trend,

consumers might as well buy products just because it is popular to do so. Hence,

marketers must be highly selective and adequate in choosing and employing celebrity

endorsers. A consumer may buy the product because it might give them some sort of

status or recognition that is tied with the celebrity endorsing the product.



37
Impact of Celebrity Endorsement on Consumer Buying Behaviour

CHAPTER 8

CONCLUSION
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CONCLUSION
The study at hand was primarily conducted to examine the relationship

between and the impact of celebrity endorsements on consumer buying behavior. It

has been concluded that there is a statistically highly significant low positive

relationship between celebrity endorsements and consumer buying behavior. The

attribute "meaning transfer to the product" of celebrity endorsement is found to

have a significant impact on behavior and intention of buying cosmetics among

females in the young adult population of Ernakulam district. That is, female

consumers may be interested to buy cosmetics goods for reasons other than the

celebrity endorsement. These reasons may be the price, availability, quality and

quantity of the product. Moreover, celebrity endorsement and consumer buying

behavior was found to have a weak correlation.
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APPENDIX
Impact of Celebrity Endorsement on Consumers’ Buying Behavior

1) How frequently do you encounter celebrity endorsed advertisements?

● Very often

● Occasionally

● Hardly

● Never

2) Which advertisement catches your attention the most?

● Celebrity endorsed advertisement

● Non celebrity endorsed advertisement

3) Do you trust celebrity endorsed advertisements?

● Yes always

● No, not at all

● Sometimes only

4A)  Do you purchase cosmetics based on celebrity endorsed advertisements?

Strongly Agree Agree Neutral Disagree Strongly Disagree

4B) Will your purchase intention be negative to purchase cosmetics which has side effects

but are endorsed by a celebrity?

Strongly Agree Agree Neutral Disagree Strongly Disagree
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5) Which of the factor listed below influence you to purchase celebrity endorsed

cosmetics product?

● Credibility of the celebrity

● Attractiveness of the celebrity

● Product celebrity match up

● Meaning that are transferred to the product

9) Rate these factors based on their importance and effectiveness that celebrities in the

cosmetics field should possess (1 being the lowest and 5 being the highest)

Strongly
Agree

Agree Neutral Disagree Strongly
Disagree

Celebrities in ads help me
recall products more
promptly

I perceive celebrity
endorsement as very
effective

Celebrity endorsements are
very influential

Expertise of the celebrity
influence my purchase
decision

Trustworthiness of celebrity
influence mu purchase
decision

Familiarity of the celebrity
influence my purchase
decision
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Likeability of the celebrity
influence my purchase
decision

Product and celebrity match
influence my purchase
decision

Celebrities can provide or
transfer meaning to the
product
and this influences my
purchase decision

Negative publicity of the
celebrity also impact my
purchase decision

I find celebrity endorsed
product more classy,
desirable
and a symbol of status

Using celebrity endorsed
product makes me feel
more
glamorous and I feel more
confident about myself

I also recommend my
friends
to use celebrity endorsed
products


