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Aim and Scope  

olistic Thought, a multi-disciplinary annual journal, publishers 

problem oriented, empirically-grounded analytical research 

papers, theoretical and philosophical essays, policy discussions in the 

field of both natural and social sciences, in as technical language as 

possible. Original articles will be published either as papers or reviews 

after review process. The journal also publishers essay in the field 

humanities and the languages. Holistic Thought fosters cross-

disciplinary approach in research, seeks eminent scholars, serious 

researchers as well as innovative young writers as its contributors.  
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Dear Readers, 

olistic Thought is a non-profitable peer reviewed multidisciplinary 

research journal published yearly by Sree Narayana College, Kollam 

and is devoted to all aspects of findings and research associated with 

multidisciplinary concept which covers areas of science, language, 

literature, art, history and culture. It gives us immense pleasure to publish 

the Volume 21 Issue 1 of Multidisciplinary Journal of Holistic Thought. In 

this current publication, papers are published within the areas of Science, 

Social Science, Literature, Computer Science and Arts. The Journal 

provides a serious forum for publishing original contributions and 

comprehensive technical review articles of interdisciplinary and original 

research in different areas. We are trying our best to enhance the quality of 

papers by reducing its turnaround time with fair reviews and lucid editorial 

process. We wish to take the journal in a direction where it encompasses all 

the emerging areas, reflecting the research oriented approach, which is an 

essential link between academic as well as social research. Our main 

objective will be to strengthen the boundaries of the journal, to strengthen 

the reviewer database, and to motivate potential authors to contribute to the 

journal. Once again, congrats to all the contributors of the journal and we 

expect future collaboration with all of you and we believe that your 

contributions will enlighten the society in a positive mode. We would also 

delighted to welcome both theoretical and empirical contributions from the 

academic community in the next volume of Holistic Thought on science, 

arts, social science, literature and any other relevant disciplines, based upon 

original ideas and research. 
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Abstract 

Green synthesis of metal nanoparticles using plant extracts has become an 

emerging field in nanotechnology due to its eco-friendly nature. In this 

study, zinc oxide nanoparticles were synthesized using Coleus vettiveroides 

leaf extract. The synthesized nanoparticles were characterized by X-ray 

diffraction analysis, Ultraviolet-Visible spectroscopy and Fourier 

Transform Infrared Spectroscopy (FT-IR). XRD results revealed the 

formation of hexagonal wurtzite structure. UV-Visible spectrum showed a 

distinct, characteristic peak at 362nm, specific for ZnO NPs.  Chemical 

bond formation of Zinc oxide were confirmed by FT-IR analysis. The 

spectral analysis confirmed purity for the synthesized nanoparticles. . In 

this research article an attempt has been done to explore present and future 

prospects of synthesis of metal nanoparticles involving green 

nanotechnology using plant extracts. 

Keywords: Green Synthesis, Coleus species, Nanoparticles 
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Introduction 

Metal oxide nanoparticles has environmental applications as it can act as 

catalyst which is helpful in reduction or elimination of toxic hazardous 

chemicals from environment. The metallic nanoparticles have many 

significant roles and they are considered as most promising as they possess 

remarkable anti-microbial, cell-line studies and dye degradation properties 

due to their large surface area to volume ratio [1]. Some of the metal oxide 

nanoparticles like, Fe3O4, TiO2, CuO, and ZnO are thoroughly been 

investigated for their various biological activity. Among those metal oxide 

nanoparticles, zinc oxide nanoparticles are known to be one of the most 

multifunctional inorganic nanoparticle. Because they are less expensive to 

produce, safe and can be prepare easily.Some plant components such as 

roots, leaves, stem, seeds, and fruits, have also been used for zinc oxide 

nanoparticle synthesis, as plant extracts rich in phytochemicals, which act 

as reducing and stabilization agents.In this regard, the green synthesis of 

Zno nanoparticles was achieved by using the leaves extract of ―Coleus 

Vettiveroides‖ also called ―karuver ―or‖iribeli‖. To the best of our 

knowledge, the use of leaf extract of Coleus Vettiveroides plant for green 

synthesis of Zno nanoparticles has not been revealed. Hence the present 

task was carried out to synthesis and characterization of Zno nanoparticles 

using leaves of Coleus Vettiveroides. It belongs to Lamiacece family, is 

one such species which has so far not been reported in wild habitats, but 

exist only under cultivation [2, 3]. 

Methodology 

Synthesis of zinc oxide nanoparticles 

The plant extract is used for the synthesis of zinc oxide nanoparticles. 

About 12.5 ml of 0.1 M zinc nitrate solution was mixed with 100 ml 

aqueous leaf extract of Coleus vettiveroides.  To this add 5 ml of double 

distilled water. For constant stirring, this solution was placed in a magnetic 

stirrer for 2 hours.After the complete dissolution of mixture, it was 

concentrated to pasty mass by boiling. The pasty mass is dried at 200°C for 

6-8 hours by an oven. Then we get pale yellow solid powder which indicate 

the formation of ZnO nanoparticle. 
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Results and discussion 

XRD analysis 

 

Figure 1 XRD spectrum of ZnO nanoparticles 

The peak position with 2θ values of 31.81, 33.52, 36.42, 47.57, 55.55, 

62.90 and 69.22 degree. It is noted that highest peak is at 36.28 degree. The 

values corresponds to pure zinc oxide nano and were assigned to (100), 

(002), (101), (102), (110), (103), and (112) planes respectively.  These 

values are matching with the standard Joint Committee on Powder 

Diffraction Standards JCPDS card number 36-1451 indicating that the zinc 

oxide particles have crystalline structure and they are in the hexagonal 

wurtzite form [4].Presence of well-defined and sharp peak indicates 

crystalline structure. The XRD patterns of the nanoparticles are 

considerably broadened due to the very small size of these particles. 

UV-Visible Spectrum 

 

Figure 2:UV-Visible spectrum of ZnO nanoparticles 
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The ultraviolet regions falls in the region between 190-380nm. The spectrum 

showed a distinct, characteristic peak at 362nm, specific for ZnO NPs. The 

absorption band at 362nm was attributed to the excitation of valence 

electrons of ZnO arranged in the nanoparticles. This implies that the 

nanoparticles absorb light in the ultra-violet region. The characteristic 

absorption peak at 362 nm indicates the successful biosynthesis of ZnO NPs. 

FT-IR Analysis 

 

Figure 2:FT-IR spectrum of ZnO nanoparticles 

Metal oxide generally gives absorption bands in fingerprint region that is 

below 1000 cm
-1

 arising from inter atomic vibrations. The observed main 

peak at 760 cm
-1 

corresponds to the Zn-O stretching vibration [5]. The other 

peaks present is due to the presence of phytochemical components, present 

in leaf extract, on ZnO nanoparticles. 

Conclusions 

The present study reports a simple, cost-effective and environment friendly 

synthesis of ZnO NPs using Coleus vettiveroides leaf extract and zinc 

nitrate hexahydrate. Various characterization techniques such as UV-

Visible, FT-IR and X-ray diffraction analysis confirmed the formation of 

ZnO nanoparticles. ZnO nanoparticles and Phytoconstituents present in the 

plant extract may also contribute to the antimicrobial activity. The plant-

based nanoparticle can have huge application in the field of food, 

pharmaceutical, and cosmetic industries and thus become a major area of 

research. 

 



 Ambily Chandrana 

 

 5     

References 

1. Chandrasekaran, R., Gnanasekar,S.,  Seetharaman,P., Keppanan, R., 

Arockiaswamy, W., &Sivaperumal, S.(2016) Formulation of carica 

papaya latex-functionalized Silver nanoparticles for its improved 

antibacterial and anti- cancer applications, J. Mol Liq. 219, 232-238. 

2. Thuesombet, P., Hannongbua, S., Akasit, S.,& Chadchawan, S. 

(2014) Ecotoxicology and environmental safety effect of silver 

nanoparticles on rice (Oryza sativa L. CV. KDML 105) seed 

germination and seedling growth. Ecotoxicology and Environmental 

safety, 104, 302-309. 

3.  Duan X. F., Huang, Y., Cui, Y., Wang, J. F., &Lieber, C. M. (2001) 

Indium phosphide nanowires as building blocks for nanoscale 

electronic and optoelectronic devices. Nature, 409, 66–69. 

4. Alim,K.A., Fonoberov, V. A., Shamsa, M.,&Balandin, A. A., (2005) 

J. Appl. Phys, 97, 124313. 

5. Hernández, A., Maya, L., Sánchez-Mora, E.,& Sánchez, E. M. (2007) 

―Sol-Gel Synthesis, Characterization and Photocatalytic Activity of 

Mixed Oxide ZnO-Fe2O3,‖ Journal of Sol-Gel Science and 

Technology, 42(1), 71-78. 

 



6 

02 

A Study on Antioxidant and Anticancer 

Activity of Syzygium Travencoricum (Gamble) 

Leaf Extract 

Greeshma P.*, Raji Devarajan 

* Department of Biotechnology,  

Sree Narayana College, Kollam 
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Abstract 

This study was carried out to evaluate the antioxidant, anticancerous 

efficiency and phenol content of Syzygium travencoricum by using various 

methods. Antioxidant property was analyesd on three ways such as DPPH 

assay, reducing power assay and total antioxidant capacity. DPPH analysis 

was investigated against ascorbic acid as positive control and absorbance 

was measured at 517 nm and study was based on IC50 values,(12.59µg/ml 

in standard and 265.07µg/ml in tested extract). 97.19 % of inhibition was 

shown in 100 concentration(µg/ml) of standard and 82.19 % of inhibition 

was shown in 1000 concentration(µg/ml) of tested extract. In reducing 

power assay absorbance of the standard is 8.94µg/ml and of extract is 

142.87µg/ml. total antioxidant capacity is 410.88 mg/GAE/g. 

Anticancerous analysis was carried out in MDA MB 231 breast cancer cell 

lines using MTT assay. Cytotoxic effect of ethyl acetate extract was 

estimated after 24 hrs incubation and found 97.43 % of inhibition in 1000 

µg/ml concentration of plant extract. Ethyl acetate extract contains 

0.097g/5ml of the phenol content was found by folin ciocalteau method.  

 

Key words:  Syzygium travencoricum, Antioxidant activity, Anticancer 

analysis, DPPH 
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Introduction 

For a long period of time, plants have been a valuable source of 

natural products for maintaining human health, especially in the last 

decades. Natural products and their derivatives have historically been 

exploited as a valuable source of novel therapeutic agent. Natural plant 

products mainly based on the traditional herbal systems are being used in 

the pharmaceutical industry and primary health care systems in developing 

countries. Now a days, the use of phytochemicals for pharmaceutical 

purpose has gradually increased in many countries..(Norman J et al, 2000) 

Plant derived compounds have tremendeous value in various fields, 

especially for maintaining good and proper health by irradicating dreadful 

disease that plundered human life. Cancer is one of the deadly disease that 

engulfs the line of humans. So many synthetic drugs are used for curing 

this disease. But it has more negative effects on the body of patient. But in 

rural areas, plant products be used for curing this kind of disorders, So on 

the light of these various plant derived source be used as anticancerous 

agents. The major reason is that for overcoming the side effects of synthetic 

drugs. 

Reactive oxygen species are widely believed to be involved in the etiology 

of many diseases as indicated by the signs of oxidative stress seen in those 

diseases. Conversely, antioxidants are believed to be protective. (Norman J 

et al, 2000) 

Scientist focuses to search plant derived compounds for diminishing the 

activity of various substances that make harm to humans. So various kinds 

of studies are organized in medicinal plants. Syzygium species are used in 

these kinds of studies. Syzygium travencoricum is one of the species 

having various useful medicinal properties. Although a very few anti 

microbial studies are reported in this plant and no information available 

about anticancer and antioxidant studies till date. Hence focus this plant for 

study. 

Materials and Methods 

Collection of Source Plant 

The leaves of the plant Syzygium travancoricum were collected from the 

surroundings of Sree Narayana College, kollam and was authenticated by 

Dr M S Kiranraj, Assistant professor of Botany, Sree Narayana College, 
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Kollam. The collected leaf samples were transferred to laboratory and 

taxonomic position was identified. The leaves were washed with freshwater 

to remove dirt and dust. The samples were rinsed with sterile distilled 

water and shade dried for a period of 25 days, cut in to small pieces and 

powdered in a mixer grinder. 

Preparation of Plant Extract:- 

30g of ground powder of plant sample were weighed and extracted by 

Soxhlet apparatus using 450ml of solvent such as ethyl acetate. The 

solution of leaf extract was then subjected to rotatory evaporator and 

reduced to 1/8
th

 volume. The solution obtained was stored at 4< .C 

1. DPPH (1–1-diphenyl–2–picryl hydrazine) Free Radical 

Scavenging Assay  

Quantitative measurement of radical scavenging property of acetone 

extract was carried out according to the method of Mensor et al., (2001). A 

methanolic solution of 1 mL of DPPH (0.1 mM) was added to 1 mL of 

different concentration (50-1000 μg/mL) of the extract and allowed to react 

at room temperature for 30 min in the dark.       Absorbance was measured at 

517 nm. Methanol served as the blank, DPPH in methanol without the 

extract served as the control and ascorbic acid was taken as the reference 

standard. Lower absorbance of the reaction mixture indicated higher free    

radical scavenging activity. The capacity to scavenge the DPPH radical 

was calculated using the following equation :- 

                (Abs.control – Abs.sample) 

% radical scavenging activity =   ----------------------------- x 100 

            Æbs.control 

A graph was plotted with percentage of inhibition against concentration. 

The IC50 values (concentration of sample required to scavenge 50% of free 

radicals) were calculated from the regression equation of the graph. Smaller 

the IC50 higher will be the antioxidant activity of the extract. 

2. Reducing Power Assay 

Reducing power assay was evaluated according to the procedure of Gow-

Chin and Pin-Deer (1994). Various concentrations of extract (500 μL) were 

mixed with 1.5 mL of 0.2 M sodium phosphate buffer (pH 6.6) and 1.5 mL 

of 1% potassium ferricyanide. The mixture was incubated at 50ºC for 20 

min followed by addition of 5 mL of 10% trichloroacetic acid which was 



Greeshma P. 

 

 9     

then centrifuged at 6000 rpm for 5 min at 4ºC. The upper layer of the 

solution (1.5 mL) was mixed with 1.5 mL of distilled water and 300 μL of 

ferric chloride (0.1%) and absorbance was read at 700 nm. Ascorbic acid 

was used as standard. Increased absorbance of the reaction mixture 

indicated increased reducing power. Concentration at 0.5 absorbance 

was marked as the reference to know the scavenging potential of each 

extract (Uddinet al., 2014). 

3. Total Antioxidant Capacity (TAC) 

The total antioxidant capacity of different extracts was evaluated by 

phosphomolybdic acid method (Prieto et al., 1999). To 0.1 mL of the 

extract (Con.100µg) 1 mL reagent mixture containing 0.6M sulphuric acid, 

28 mM sodium phosphate and 4mM ammonium molybdate were added. 

The tubes were covered and kept for incubation in a water bath at 95˚C for 

90 min. After cooling to room temperature, the absorbance was measured at 

695 nm against blank. Gallic acid was used as the standard and the total 

antioxidant capacity was calculated using from the equation T = C x 

(V/M) where, T is the total antioxidant content (mg/g) of the extracts, 

C is the concentration of Gallic acid (mg/mL) obtained from the calibration 

graph, V is the volume of the extract taken (mL) and M is the weight of 

the extract (g). TAC is expressed as milligram Gallic acid equivalents (mg 

GAE)/g of extract. 

Estimation of Total Phenolic Content:- 

Total phenolic estimation can be carried out with the Folin ciocalteau 

reagent. The leaf extract was poured into a dried petriplate and allowed to 

evaporate. The residue obtained was taken using sterile spatula. 5mg of the 

residue was weighed and dissolved in 5ml of ethyl acetate solution. 

Different aliquots of 0.2 to 1ml of sample were pipetted out into series of 

test tubes. Volume of each tube was made up to 3ml with distilled water. 

0.5ml of Folin ciocalteau reagent was added into each test tubes. After 3 

minutes 2ml of 20% Na2C03 was added to each tube and mixed 

thoroughly. Tubes were placed in a boiling water bath for exactly one 

minute, cooled and measured using spectrophotomertrically at 650 nm. 

A standard curve was prepared using different concentration of Catechol. 

From the graph total phenolic content could be calculated. 
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Determination of Anticanceractivity:- 

1. Cell Line: MDA MB 231 

Human breast cancer cell line MDAMB 231 was obtained from 

American type culture collection(ATCC) and maintained in DMEM 

(Dulbecco‘s Modified Eagle‘s Medium; Sigma Aldrich) supplemented 

with 1% penicillin/streptomycin and 10% Fetal Bovine 

Serum(FBS,Gibco). Cells were maintained in humidified incubator at 370c 

supplied with 5% carbon di oxide. Cells were routinely maintained in 75 

cm2 and 25 cm2 tissue culture flasks (Greiner) and harvested using 0.25% 

trypsin (Sigma Aldrich) treatment for side population analysis. 

MDA MB 231: 

Morphology - epithelial like 

Species - human, Caucasian female 51 yrs old 

Tissue source - pleural effusion 

Tumor type - adeno carcinoma 

Cell type classification- mesenchymal 

 

MDA MB 231 Cells 

MTT Assay:  

The MTT (3-[4,5-dimethylthiazol-2-yl]-2,5 diphenyl tetrazolium bromide) 

assay is based on the conversion of MTT into formazan crystals by 

living cells, which determines   mitochondrial   activity.   Since   for   

most   cell   populations   the   total mitochondrial activity is related to the 

number of viable cells, this assay is broadly used to measure the in 

vitro cytotoxic effects of drugs on cell lines or primary patient cells. 
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Result and Discussion 

All over the world, as antioxidant therapy is gaining importance in the 

treatment of several metabolic diseases (diabetes mellitus, arthritis, cancer, 

aging, liver disorder, etc.), several scientific developmental programs have 

started with an aim at investigating medicinal properties of plants for their 

potential antioxidant properties.(Auddy B et al, Shrestha S et al). In our 

study, we have analysed anti oxidant and anti cancer activity of ethyl 

acetate extract of Syzygium travancoricum leaves. To test the antioxidant 

activity, we have analysed radical scavenging assay(DPPH), Reducing 

power assay, and total antioxidant capacity of the ethyl acetate leaf extract. 

Radical scavenging assay: DPPH radicals are widely used as antiradicals to 

investigate the scavenging activities of several natural compounds and 

plant materials. To evaluate the scavenging effect of the extract, in this 

study, DPPH reduction was investigatedagainst positive control ascorbic 

acid. (Koleva et al. 2002; Suresh et al. 2008). The DPPH contains and odd 

electron which gives a strong absorption maximum at 517 nm (Sarla et al. 

2011). The purple color of DPPH turns into yellow when the odd electron 

of DPPH radical becomes paired with hydrogen from scavenging 

antioxidant to form a reduced DPPH-H. The more antioxidants occurred in 

the extract, the more DPPH reduction occurs. Radical scavenging assay 

provides an overall antioxidant property of the plant sample. Here , in our 

study based on the IC50 values, our extract shows an antioxidant activity in 

an average amount. 

1. DPPH Analysis 

Table 1: Radical Scavenging activity of Standard (Ascorbic Acid) 

Sample Concentration (µg/mL) % Inhibition 

Standard (Ascorbic 

Acid) 

10 47.25 

25 57.2 

50 71.23 

75 92.7 

100 97.19 
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y = 23.07ln(x) ‐ 78.87 
R² = 0.993 

Series1 

Log. (Series1) 

Concentration (µg/mL) 

Table 2: Radical Scavenging activity of tested extract 

Concentration (µg/mL) Average O.D % Inhibition 

50 0.588 11.98 

100 0.475 28.89 

250 0.369 44.76 

500 0.237 64.52 

1000 0.119 82.19 

 

 
 

IC50 value of Standard is 12.59 µg/mL  

Graph of tested extract  

 

 

 

 

IC50 value of the tested extract is 265.07 µg/mL 

Graph for Standard 

y = 0.586x 
+

S
R

Lin
e

Concentrations (µg/mL) 
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2. Reducing Power Assay 

Inactivation of oxidants by reductants can be described as redox reactions in 

which one reaction species is reduced at the expense of the oxidation of the 

other. The presence of reductants such as antioxidant substances in the 

antioxidant samples causes the reduction of the Fe3+/ ferricyanide complex 

to the ferrous form.            

Therefore, Fe 
2+

 can be monitored by measuring the formation of Perl‘s 

Prussian blue at 700nm (Chung et al. 2002). The reducing capacity of a 

compound may serve as a significant indicator of its potential antioxidant 

activity. Reducing power increases according to the increase in 

absorbance. (Jayaprakasha et al. 2001) Concentration at 0.5 absorbance 

was marked as the reference to know the scavenging potential of each 

extract (Uddinet al., 2014). Here our plant sample gives an increasing value 

for reducing power assay which shows it has significant antioxidant 

activity. The other members of Myrtaceae family shows significant 

antioxidant properties and like that our plant, Syzygium travancoricum also 

shows antioxidant activity. 

Table 3: Reducing power activity of the standard Ascorbic Acid 

Concentration of 

Ascorbic acid (µg/mL) 
Average O.D 

Concentration of 

extract (µg/mL) 
Average O.D 

10 0.48 50 0.294 

25 1.43 100 0.376 

50 1.75 250 0.649 

75 1.95 500 1.231 

100 2.27 1000 1.635 

Concentration @ 0.5 Absorbance for standard = 8.94 µg/mL 

Concentration @ 0.5 Absorbance for extract = 142.87µg/mL 
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y = 0.001x + 0.285 
R² = 0.950 

Linear (Series1) 

Concentration (µg/mL 

Graph of standard (Ascorbic Acid) 

 

 

 

 

 

y = 0.729ln(x) ‐ 1.100 

                              R² = 0.971  

          

 Series1 

 Log. (Series1) 

 

Graph of tested extract 

 

 

 

 

 

 

3. Total Antioxidant Capacity 

This assay also shows total antioxidant capacity of the plant. . Gallic acid 

was used as the standard and the total antioxidant capacity was calculated 

using from the equation T = C x (V/M) where, T is the total antioxidant 

content (mg/g) of the extracts, C is the concentration of Gallic acid 

(mg/mL) obtained from the calibration graph, V is the volume of the extract 

taken (mL) and M is the weight of the extract (g). In our study, the ethyl 

acetate extract of plant sample shows significant antioxidant capacity. 
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Total Antioxidant 
Capacity 

y = 4.695x + 0.514 
R² = 0.971 

Linear (Series1) 

Concentration (mg/mL) 

Graph: Total Antioxidant Capacity of the standard Gallic Acid 

 

 

Table 4 :Gallic acid standard for total antioxidant capacity 

Concentration(mg/mL) Absorbance @ 695nm 

0.02 0.578 

0.04 0.726 

0.06 0.822 

0.08 0.893 

0.1 0.964 

Concentration tested 100 µg/ 100µL 

O.D value obtained: 2.444 

Total Antioxidant Capacity= 410.88 mg GAE/ Determination of total 

phenolic content:- 

Total phenolic content of ethyl extracts were estimated by Folin Ciocalteu‘s 

method using catechol as standard. The reagent is formed from a mixture of 

phosphotungstic acid and phosphomolybdic acid which after oxidation of 

the phenols, is reduced to a mixture of blue oxides of tungsten and 

molybdenum. The blue coloration produced has a maximum absorption in 

the region of 650 nm and a straight line graph was obtained and comparing 

it with standard and phenol content was estimated using the    equation; 

Phenolic concentration in mg/ml of extract = concentration of sample × 

total volume of distilled water added to the residue/aliquots taken ÷ amount 

of sample 
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Table 4: phenolic estimation of leaf extract 

Sl NO Aliquotes taken in ml O D at 650 nm 

1 0.2 0.010 

2 0.4 0.030 

3 0.6 0.046 

4 0.8 0.062 

5 1 0.077 

 

Graph: phenolic estimation of leaf extract 

 

From the graph the amount of phenol present was calculated and is 

0.097mg per 5ml 

Anticancer Analysis: 

To test the anticancer properties of ethyl acetate extract of Syzygium 

travancoricum leaves, we conducted MTT assay using MDA MB 231 

breast cancer celllines (breast invasive cell lines). The results of the 

cytotoxicity evaluation exposure time 24 h are summarized in Table 5. 

Growth inhibition was calculated as treated/control × 100 (%T/C). 

Cytotoxicity curves (Figure 2) were obtained by plotting percentage of 
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viability against different concentrations of the extract. 

 

Figure 2:Cytotoxiceffect of different concentration of ethyl acetate plant 

extract (after 24 hrs incubation) on MDA MB231 Cells (Breast invasive 

cells). 

Table 5: Cytotoxic effect of Ethyl AcetatePlant Extract on MDA MB 

231(Breast Invasive cells)   after 24 hrs incubation 

Sl. 

No 

Concentration 

(µg/ml) 
Dilutions 

Absorbance 

(O.D) 

Cell Viability (%) 

(Test OD/  Control 

OD)×100 

% of Inhibition 

[(Control OD – Test 

OD )/ Control OD 

]×100 

1 1000 Neat 0.01 2.56 97.43 

2 500 1:1 0.05 12.8 87.17 

3 250 1:2 0.11 28.2 71.79 

4 125 1:4 0.16 41.02 58.97 

5 62.5 1:8 0.22 56.41 43.58 

6 31.2 1:16 0.25 64.10 35.89 

7 15.6 1:32 0.31 79.48 20.51 

8 Control - 0.39 100 0 
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Graph: 

 

The results shows that, like other members of Myrtaceae family the plant 

Syzygium travancoricum exhibits significant antioxidant properties and anti 

cancer activity. Though anticancer studies on other important plants of 

Myrtaceae, like Syzygium cumini have already been conducted,such 

studies are not yet done in         Syzygium travancoricum. This preliminary 

results suggests us to conduct more detailed studies on this plant. Detailed 

phytochemical screening followed by anticancer and GC-MS analysis of 

polar and non polar extracts of this plant may give significant insights in to 

the properties of this plant. These properties also suggests the 

significance of protecting the plant from getting endangered. Literature 

studies shows the different Constituents of S. cumini seeds as fatty oils, 

tannins which include ellagic acid, ellagitannins, gallic acid, corilagen, 

phenolic componets such as ferulic acid, quercetin, veratrole, caffeic acid 

(EMEA 1999). Among these, ferulic, caffeic, gallic acids were tested for 

their potential anti proliferative and cytotoxic properties in human breast 

cancer cell line (MCF-7) as well as on a spontaneous mammary 

adenocarcinoma tumor. As a single agent, caffeic acid showed substantial 

growth inhibitory activity (Indap et al. 2008). Caffeic acid and its 

derivatives have been shown to be effective against HL-60 (human 

leukemia) cells (Chen et al. 1996). Flavonoid quercetin has been 

demonstrated   to   possess anticancer activity against different types of 

cancer cells (El Attar & Virji 1999; Aalinkeel et al. 2008; Zamin et al. 

2009; Du et al. 2009; Shan et al. 2009; Zhang & Zhang 2009). Ellagic acid 

has been demonstrated to have anticancer activity against several types of 
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cancer such as skin, pancreas, colon and esophegal cancer (Edderkaoui et 

al. 2008). Since Syzygium travancoricum also belongs to the same family 

these constituents might be responsible for its anti cancer activity too, 

which gives a broad area to be studied in future. 

Conclusion 

In the present study, the leaf ethyl acetate extract of S. travencoricum were 

tested to analyse its anti cancerous and anti oxidant activity. Antioxidant 

activity of S. travencoricum was analysed using three methods such as 

DPPH assay, reducing power assay and total antioxidant capacity. DPPH 

assay based on IC50 values,of standard is 12.59µg/ml and that of standard 

is 265.07µg/ml. Standard shows 97.19 % of inhibition in the concentration 

of 100µg/ml and tested extract shows 82.19 % of inhibition in the 

concentration of 1000µg/ml. Reducing power antioxidant assay shows 

significant antioxidant activity and the absorbance for standard is 

8.94µg/ml and that of extract is 142.87µg/ml. Total antioxidant capacity is  

410.88 mgGAE/g. the amount of phenol content present in the plant extract 

is 0.097µg/5ml. So the plant possess good antioxidant property. 

Anticancerous property was estimated in MDA MB 231 breast cancer 

cellines using MTT assay. 97.43% of inhibition in the concentration of 

1000µg/ml. Eventhough urther studies sre S.travencoricum showed 

antioxidant and  anti cancerous property. Further studies are needed to 

isolate and identify that compound responsible for such activity. 

Summary 

Humans are suffered to various kinds of diseases. Cancer and oxidative 

stress is prominent among them. Scientists are also focussed to treat such 

diseases without causing any damage in human body and recommended 

various plant derived products. The species of Syzygium possesses 

antioxidant and pharamacologically active compounds. In the present 

study, the leaf ethyl acetate extract of syzygium travencoricum were tested 

to its antioxidant and anti cancerous property. Antioxidant activity was 

tested in three ways such as DPPH assay, reducing power assay and total 

antioxidant capacity. DPPH assay shows average amount of antioxidant 

activity and was evaluated on the basis of IC50 value(12.59µg/ml of 

standard and 265.07µg/ml of tested extract). Radical scavenging activity of 

standard in DPPH assay shows 97.19 % of inhibition in concentration of 

100µg/ml and that of tested extract is 82.19% of inhibition in 1000µg/ml. 



Holistic Thought  Volume: XXI No.1 2022-2023 

 

20 

Reducing activity of standard in reducing power assay is 8.94µg/ml and 

that of tested extract is 142.8µg/ml. Reducing potential is known by 

marking a reference at the concentration of 0.5. 410.88 mg/GAE/g is the 

total antioxidant capacity. The phenolic content of the extract is 

0.097mg/5ml. Anti cancerous activity of extract was carried out in MDA 

MB 231 breast cancer celllines using MTT assay. Cytotoxic effect of ethyl 

acetate plant extract shows 97.45 % of inhibition in the concentration of 

1000µg/ml. So from the results it is obivious that Syzygium species possess 

antioxidant and anticancerous activity. 
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Abstract 

Many people find gardening to be a relaxing hobby. Many researches have 

been done on the beneficial impacts of gardening on both physical and 

mental well-being. Especially, gardening is said to boost self-esteem and 

lessen stress. Indoor gardening helps recuperation while reducing stress and 

increasing creativity, productivity, and attention. There is some proof that 

indoor plants improve the air's quality within our house. If you have kids or 

pets at home, you should be aware of which plants are poisonous. The 

advantages to indoor gardening are help for immune system strengthening, 

stimulates imagination and attentiveness, improve mood and reduce stress. 

Making an indoor garden has plenty of advantages. It will not only improve 

the appearance of your home but also the quality of the air. Growing your 

own vegetables indoors can ensure a consistent source of wholesome, 

organic, nutrient-rich food.  

There are several varieties of indoor gardens. A variety of indoor gardens 

that may need various forms of maintenance can be managed in indoor 

areas. Before constructing a more advanced indoor garden, it is better to 

start with a simpler one.Their are different types of indoor gardening. 

Air Plant: Epiphytes include air plants. That establish themselves on trees 

in their natural environment without soil or other media. They can be 

transformed into attractive decorations by simply hanging them on wood or 

putting them in a decorative vase. For plants to flourish, a sunny window 

should be placed near them, and they need weekly rinses. 

Terrariums & Dish Gardens: Terrariums is a plant that is not as able to 

adapt to the humid environment in an enclosed terrarium may do better in 

mailto:e-mail:%20archanapjbiotech@gmail.com
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an open terrarium, which are miniature ecosystems enclosed in sealable 

containers. Low-maintenance terrariums may improve your indoor space.  

Those plants are appropriate for dish gardening and terrarium displays. 

Picking plants with different leaf shapes and patterns will give the exhibit a 

more complex appearance. The plants you choose for your terrarium should 

be capable of withstanding the humidity inside. Dishes or shallow 

containers are used to create miniature landscape gardens in dish gardens. 

According on the plants you have, different kinds of maintenance were 

needed for dish gardens. 

Aquascape: The art of aqua scaping involves using plants, driftwood, 

pebbles, and other elements frequently encountered in aquatic 

environments to create an underwater landscape. 

Kokedama: The varient of the Japanese word for bonsai, kokedama, is "moss 

ball." The plant is placed at the centre of a circular root ball that has been 

molded into that shape. Types of plant used for  indoor gardening are the 

following An air plant The Bromeliaceae family contains a unique collection 

of plants. Since most of them are epiphytic, they have trichomes—tiny hairs—

on their leaves that allow them to take in nutrients and moisture from the 

air.Blushing Bride Tillandsia ionantha, Spanish Moss Tillandisa usneoides 

,Tillandsia butzii, Tillandsia bulbosa, Tillandsia funckiana. 

Succulents: Succulent a broad class of plants that can conserve water by 

holding it in the fleshy sections in order to deal with water shortages and 

reduce water loss. With right permeable media, you may group these 

succulents in a dish garden.Elephant's Food Portulacaria afra (Variegated), 

Burro's Tail Sedum morganianum, , Gasteria obliqua, Fairy Washboard - 

Haworthia limifolia Mother of Millions Bryophyllum daigremontianum 

Plants which drape These are plants that tend to trail or crawl and hang. 

Perfect for aerial planters or Kokedamas since it enables the plant to stretch 

downward, creating an attractive interior landscape. These plants can 

withstand some hardship.Lipstick Plant Aeschynanthus pulcher, Spider 

Plant Chlorophytum comosum 'Vittatum', Heart Leaf Philodendron  

Philodendron hederaceum, Pseudorhipsalis ramulosa, Dischidia oiantha 

(Varigated). 

Plants with ornamental foliage have patterned and colourful leaves. You 

may grow them in a terrarium or arrange them into a sizable dish garden. 

Your indoor garden is brightened by their lovely leaves and flowers.African 
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Violet - Saintpaulia ionantha, Begonia sp. -'Martin's Mystery', Episcia 

cupreata, Devil's Ivy -Epipremnum aureum, Jewel Orchid- Ludisia 

discolor, Window-Leaf Monstera Monstera obliqua, Chinese Money Plant 

Pilea peperomioides, Peperomia ‗Eden Rosso‘, Miniature Arrowhead Plant 

Syngonium ‗Pixie‘, Panda Plant Kalanchoe tomentosa, Wandering Jew 

Trandescantia zebrine. 

Indoor plants with beautiful and eye-catching features are called aesthetic 

plants, and these offer visual appeal to any environment. These 

characteristics could include beautiful colour contrasts, lovely leaf shapes, 

and many others. Alocasia Odora, Fiddle Leaf, Anthurium Clarinervium, 

Kentia Palm,Peperomia Watermelon, Calathea White Fusion, Alocasia 

Zebrina. 

Plants that can flourish in a variety of indoor settings the indoor 

environment has a range in terms of temperature, humidity, and light. 

Plants differ in what they need for optimum development and growth, 

despite the fact that they may adapt to a wide range of situations. Light, 

temperature, and humidity come in a wide variety. 

Family living area: where the entire family gathers and spends quality 

time together. Typically, this area offers medium to high light levels, low to 

moderate humidity levels, and moderate temperatures. The proper plants 

are: Chlorophytum (Spider Plant), Chamaedorea seifritzii (Bamboo Palm), 

Philodendron scandens, and Spathiphyllum sp (Peace Lily). 

Private area: Private space, including the bathroom and bedroom, 

bathroom when it is in use, the humidity reaches its highest, and the 

temperature is between medium and low. Plants including Asplenium nidus 

(bird nest fern), Nephrolepsis sp., Scindapsus aureus (pothos), 

Philodendrons scandens, and Cissus repens can withstand the area's 

extreme humidity and lack of light. 

Bed room: The temperature is always optimum or moderate, the intensity 

of light is moderate to high, and the humidity level is moderate to low. 

Here, plants like Chlorophytum can be used since they help clean the air by 

removal of contaminants like formaldehyde from clothing. Clivia miniata, 

Cyclamen persicum, Spathiphyllum "Mauna Loa," and Chlorophytum 

comosum are suitable plants for this category. 

 Service area: The kitchen is indeed a place where temperature and 

humidity can change significantly anywhere at time. When it is in use, 
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temperature and humidity are likely to increase, but if it is not, they are 

likely to fall. There are many different trees that can be used to manage 

them, but because it's a location that needs as lot of care, tall or large plants 

might not be the best choice. In this area, appropriate and beneficial plants 

can be planted, such as. Mint, thyme, parsley, and celery. 

Public area: a location where members of the public or visitors can hang 

out together with their family. The plants that might be appropriate for this 

location have flashy, big, or colourful plants. High to medium light levels, 

moderate to low humidity levels, and a moderate temperature are typical 

for this location. Pothos, Spathiphyllum 'Mauna Loa' (Peace Lily), Ficus 

pandurata, Hedera helix, and Begonia semperflorence are among the 

appropriate plants that can be used to treat this illness (English ivy). 

Construction of an indoor garden has a number of advantages. It will 

enhance the aesthetics of your space as well as the air quality. A steady 

supply of fresh, healthy organic food will be provided by growing your 

own vegetables in your indoor garden. You should try your hand at indoor 

gardening because it has this advantage as well as many others. There are 

choices for indoor gardening that will function wonderfully regardless of 

the size of your home or your access to sunshine. You only need a little 

creativity and study to transform any part of your house into a lush green 

space. Become a master of indoor gardening to develop your fresh mind. 

 You should try indoor gardening because it has so many advantages, 

including this one. There are indoor gardening options available, regardless 

of the amount of sunlight or the size of the area. The construction of an 

indoor garden has several benefits. Your property will look nicer and the air 

quality will improve as a result. Growing your own vegetables inside can 

ensure a consistent source of wholesome, organic food that is both fresh 

and nutrient-dense. There are several benefits to creating an indoor garden. 

Both the appearance and the air quality of your space will be improved. 

Growing your own vegetables in your indoor garden will give you a 

constant source of healthy, organic food that is fresh.  
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Abstract 

Green marketing is satisfying the needs and wants of the consumers with 

minimum impact on the environment. The development and protection of 

environmental resources and social responsibility which has been referred 

as corporate environmentalism, is an area of growing importance and 

concern for businesses, consumers, governments, and the society at large. 

Business performance measurement practices of the organization in relation 

to general marketing processes and strategies are largely associated with 

either the industry benchmarks of visionary industry leadership or 

technologically imposed practices or are based on subjective criteria of 

marketers understanding. The factors associated to marketing of green 

products and social perspectives of people in allowing the product usage or 

green adoption have been specifies in the paper through product 

recognition and identification of the factors that influence the purchase 

decision of the buyers and consider their intention. Hence the aim of the 

study lies in identifying the factors that influence the purchase bahaviour 

and highly impact the decision of the buyers with the purchase of green 

products. 

Key words:  Green marketing, Purchase bahaviour, Industry benchmark, 
Consumer perception 

Introduction 

Consumer behaviour is the study of when, why, how, and where people do or 

do not buy product. It blends elements from psychology, sociology, social 

anthropology and economics. It attempts to understand the buyer decision 

making process, both individually and in groups. It studies characteristics of 

individual consumers such as demographics and behavioural variables in an 
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attempt to understand people's wants. It also tries to assess influences on the 

consumer from groups such as family, friends, reference groups, and society 

in general. Customer behaviour study is based on consumer buying 

behaviour, with the customer playing the three distinct roles of user, payer 

and buyer. Relationship marketing is an influential asset for customer 

behaviour analysis as it has a keen interest in the re-discovery of the true 

meaning of marketing through the re-affirmation of the importance of the 

customer or buyer. A greater importance is also placed on consumer 

retention, customer relationship management, personalization, customization 

and one-to-one marketing. 

Objectives of the study 

To study the awareness level of consumers towards green products. 

To analyze the impact of green marketing practices on consumer green 

buying behavior. 

To determine the factors influencing consumer perceptions in reference to 

consumer green buying behavior. 

Review of Literature 

Albert (1981) carried out a study on 234 respondents to analyze the 

Consumer Perceptions of Comparative Price Advertisements. The study 

reported that willingness to buy is influenced by one's impression of value. 

As the amount of the offered discount increased, there was a strong 

inclination to quit searching for information.  

Kim (1987) investigated the amount of label/package ingredient information 

as variable influencing consumer quality perceptions. Convenience samples 

of student subjects enrolled in undergraduate business courses were selected 

at universities in both New Zealand and USA  

Dantas (2004) carried out a study on 31 participants to know the Effect of 

Packaging on the Perception of Minimally Processed Products. The results 

showed that the participants noticed the packaging colour and transparency 

most. 

Sachdev and Mahna (2014) conducted a study on 500 respondents to explore 

the influence of demographical variables and the four traditional marketing-

mix elements on their attitude, perception, and purchase intentions in the 

Haryana province of India. The research revealed 46 that traditional product 

attributes such as price, quality, and availability are still the most important 

ones that consumers considered when making a purchasing decision. 
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Ahmed (2015) studied 300 customers of various superstores and markets to 

know their perceptions towards organic food and motives for choosing/not 

choosing foods that are produced in an eco-friendly way. Data were analyzed 

with the help of standard deviation, mean and correlation analysis. The study 

concluded that a majority of the customers have a positive perception of 

different attributes of organic foods which are Eco-friendly products. 

Ghosal and Prasad (2021) explored the factors that shape the perception of 

customers regarding their demographic characteristics. The findings of the 

research have indicated that there is no substantial correlation between 

variables like age and the attitude of consumers towards online green 

products. It was observed here that Income is a variable that is not associated 

with the factors extracted. 

Significance of green products 

Green product has been widely adopted by the firm worldwide and the 

following are the possible reasons cited for this wide adoption. 

A)  Opportunities in Green Product ―As demand changes, many firms see 

these changes as an opportunity to exploit and have a competitive 

advantage over firms marketing non- environmental response 

alternatives. 

B)  Government Pressure: As with all marketing related activities, 

government want to protect consumers and society, the significant 

green marketing implication. ❖ Reduce production of harmful 

products. ❖ Ensure that all type of consumers can evaluate the 

environmental Composition of goods. ❖ Government establishes 

regulations designed to control the amount of hazardous waste product 

by firm.  

C)  Competitive Pressure: Another major force in the environment 

marketing area has been firms desire to maintain their competitive 

position. In many cases firm observe competition promotion their 

environmental behavior and emulate their behavior. In some instances, 

this competitive pressure has caused an entire industry to modify and 

reduce its detrimental environmental behavior.  

D)  Social Responsibility: Many firms are beginning to realize that they are 

members of wide community and therefore must behave in an 

environmentally responsible manner. This result in environment issues 

being integration into firm‘s corporate culture.  



Holistic Thought  Volume: XXI No.1 2022-2023 

 

30 

E)  Cost or Profit issues: Firm can use green product to address cost or 

profit related issues. Therefore, firms can reduce harm wastes may 

incur substantial cost savings. 

Characteristics of green products  

The products those are manufactured through green technology and that 

caused no environmental hazards are called green products. Promotion of 

green technology and green products is necessary for conservation of natural 

resources and sustainable development. Characteristics of green products are 

as follows:  

1. Grown without the use of toxic chemicals and within hygienic 

conditions. 

2. Can be recycled, reused and is biodegradable in nature.  

3. Comes with eco- friendly packing.  

4. Uses the least resources.  

5. Has reduced or zero carbon footprint.  

6. Has reduced or zero plastic footprint. 

Advantages of Green Products 

Advantages of Going Green to the Brands 

 Access To New Markets: Developing green products opens the doors 

to an all-new market of green consumers who buy only green products 

and even pay more for the same. 

 Competitive Advantage: It‘s a proven fact that going green is a big 

competitive advantage in the market right now. 

 Positive Public Image: When a brand does something for the society 

and the environment, its brand image automatically enhances. 

 Brand Loyalty: Green companies automatically gain a set of loyal 

green customers who prefer green products over conventional non-

environmental friendly products. 

Advantages of Going Green to the Customers 

 Cost-effective products: Green products last longer than conventional 

products. Moreover, these products consume less energy and other 

resources thus reducing the bills of the users. For example, Solar 

speakers can last for 10 hours just by charging with solar energy. 

 Low maintenance: If operated responsibly and maintained properly, 

the green products result in low maintenance costs. Take green 

https://www.academia.edu/4780911/Green_business_strategies_as_a_source_of_competitive_advantage_for_SMEs
https://www.feedough.com/what-is-brand-meaning-brand/
https://www.feedough.com/brand-image-explanation-examples/
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buildings, for example. They market themselves not only for being 

environmentally friendly but also for less operational costs. 

 Improves health: Since eco-friendly products are made from materials 

that are free from harmful chemicals and components, they not only 

improve physical but also mental health. In green buildings, large 

windows are installed which allows healthy and fresh air along with 

natural lighting in abundance. It improves mental health and reduces 

stress. 

Advantages of Going Green to the Society 

 Generate More Jobs: According to a study by IRENA (International 

Renewable Energy Agency), the renewable energy industry has created 

almost 5 lakh new jobs opportunity in 2017, an increase of 5.3% than 

2016. It is predicted that if the demands of green products continue to 

grow, the number will rise to 16 million by 2030. Thus, with the 

development of green products not only the environmental but also the 

economic conditions are improving. 

 Prevents overuse of resources: Green products reduce the threat of 

overuse of resources and fossil fuels and encourages the generation of 

energy using natural resources. 

 Protects the environment: Green products are made from organic and 

biodegradable materials and are designed to use least non-renewable 

resources and toxic chemicals to produce energy. This reduces the 

generation of greenhouse gases like CFCs, Ozone, methane etc. and 

hence prevents pollution and deterioration of climatic 

Challenges Green Products Face 

 Costly Products: Green products require innovation and a lot of 

investment. This increases the cost of developing the products, which 

results in making them a bit costly than the available alternatives in the 

market. The cost factor usually discourages the consumers in buying 

them. 

 Ignorance: The common masses are still ignorant about the 

importance and benefits of going green. 

 Investment: Green products requires the development of new 

technologies. This requires a large investment in research and 

development (R&D). Not every company or startup can afford to spend 

this amount. 

https://www.buildings.com/article-details/articleid/13745/title/the-cost-of-green-buildings
https://www.irena.org/newsroom/pressreleases/2018/May/Renewable-Energy-Jobs-Reach-10-Million-Worldwide-in-2017
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Research Methodology  

Research Design 

Research design is a logical and systematic plan prepared for directing a 

research study. It is quest for knowledge. Research may be defined as a 

process of knowing new facts and verifying old ones by application of 

scientific methods to a natural or social phenomenon. Sample Technique 

Non probability sampling is used for the study and respondents are randomly 

selected. especially who are within the area of Kollam city were selected for 

primary data collection.  

Sources of data 

There are two types of data Primary and Secondary. 

Primary data - primary data is gathered from direct observation or data 

personally collected. For the study primary data were collected mainly 

through survey method, using the tool questionnaire Secondary data - on the 

other hand, are those which have already been collected by someone else and 

which have already been passed through the statistical process. Here the 

secondary data was obtained from Various textbooks, registers, magazines, 

journals. Dissertations etc.  

Sample size 

A Sample of 50 respondents both male and female drawn from Kollam city 

 

Findings 

1. The larger part of the present study is relied on viz. male, between the 

age group of 20-35 years. 

2.  The general awareness of respondents towards green products is 

average 

3.  The study shows that the awareness among the respondents towards 

various brands of green products is low. 

4.  The study revealed that the awareness among the respondents regarding 

the environmental benefit of Green Products is high. 

Suggestions 

1.  The Majority of consumers have also supported and mentioned that a 

Promotional campaign may be used in the rural area to promote the use 

and benefits of the eco-friendly product for health and the environment.  
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2.  Huge number of respondents were unaware of where products could be 

purchased. These studies revealed marketers' inability to adequately 

pitch their green products. As a result, it is recommended that 

marketers of green items make an effort to position green products 

effectively in the market so that customer awareness of where green 

products can be purchased improves. 

 3.  The findings indicated that respondents were not well aware of the 

many brands that offer green products in various categories. As a 

result, manufacturers must undertake concerted marketing efforts to 

raise customer awareness of companies that deal with green products.  

4.  Based on the findings, it was concluded that respondents were 

unfamiliar with various green product certifications, and it was advised 

that awareness of green product certifications be increased through 

educational or promotional initiatives. Companies in the FMCG 

industry should take the lead in raising public knowledge about various 

certifications and certifying authorities. 

 5.  As the findings indicated consumers have given importance to the price 

factor at the time of buying green products.  

6.  This study proves that consumers are not able to recognize the Green 

Certification, Eco-Labelling & Packaging also they should motivate the 

consumers to switch over the products that are harmful to the 

environmental degradation.  

Conclusion 

During the research, it has been found that many attributes and factors affect 

the buying intention and purchase decision of consumers. These various 

factors have their influence on consumer perception towards consumer 

buying behavior, differently based on their demographic characteristics. 

Further regression analysis reveals the moderate level impact of green 

marketing practices on the green buying behavior of consumers, and the 

importance of Eco-friendly marketing efforts in the eyes of consumers has a 

favourable significant influence on consumer persuasion to purchase and 

choose eco-friendly items over conventional ones. Customers are concerned 

about the state of the environment and expect organizations to employ green 

practices for the protection of the environment. 
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Abstract 

Antimicrobials such as bacteriocins are inhibitory peptides or proteins, 

which have bactericidal effects on micro-organisms closely related to the 

producer with their characteristic activities. Probiotics mean live 

microorganisms that have beneficial effects on their host‘s health. Although 

probiotic strains can be isolated from many sources; for human applications 

the main criteria is being human origin. The identification of 

microorganisms is the first step in the selection of potential probiotics. In 

this study, the strain was obtained from the Microbial Technology 

Laboratory of Food Science and Technology Department, Pondicherry 

University for studying antimicrobial activity and molecular 

characterization of probiotic strain sourced from the lab depository was 

identified and confirmed by analysing antimicrobial activity by cross streak 

method and agar well diffusion method, biochemical and molecular 

characterization, antibiotic sensitivity test, and protease, amylase, lipase 

and haemolytic assays. The bacterial species was established by 16S rRNA 

sequence analysis and constructed the phylogenetic tree.  The strain 

observed was a potential probiotic namely K112 of bacillus species., viz., 

Bacillus thuringiensis (Bt). Bacillus thuringiensis is a Gram positive, 

facultative anaerobe, soil dwelling, spore forming bacteria that produces 

toxic against different insect species. This feature makes it the widely used 

biological control agent in agriculture. Arbitrary isolation of genomic DNA 

has been applied to the identification of commercial strains of Bacillus 

thuringiensis by using total DNAs extracted from single bacterial colony. 

Characteristic DNA and PCR amplification banding patterns can be readily 
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Holistic Thought  Volume: XXI No.1 2022-2023 

 

36 

and reproducibly obtained by agarose gel electrophoresis. This technique 

should prove to be a powerful tool for identification and discrimination of 

individual B. thuringiensis strain. These approaches are potentially 

powerful strategies for the characterization of the probiotic strain of  

Bacillus thuringiensis K112. 

Keywords: Antimicrobials, Probiotic Strains, Bacillus thuringiensis(Bt) 

Introduction 

1.1. Antimicrobial Compounds  

An antimicrobial is an agent that kills microorganisms or inhibits their 

growth. Agents that kills microorganisms are microbicidal, while those that 

merely inhibit their growth are called biostatic. The main classes of 

antimicrobial agents are disinfectants, which kills a wide range of microbes 

on non-living to prevent the spread of illness, antiseptics and antibiotics 

(Wainwright. M.,1996). The identification, classification and activity of 

antimicrobial compounds can be identified by Nuclear Magnetic Resonance 

(NMR) Spectroscopy and Mass Spectrometry (MS), the latter being often 

used for the determination of Molecular mass. The active fraction is first 

obtained from gel filtration of the culture filtrate. When the individual 

components are isolated in a pure form, and then the efforts are focused on 

the disclosure of their structure. This is carried out by spectroscopic 

methods, mainly MS and NMR (1D and 2D), although chemical 

transformations and comparison to known products are classical ways to 

corroborate the spectroscopic results to obtain additional information. This 

is particularly important in oligomeric compounds (i.e., peptides, 

depsipeptides and glycosides) where selective hydrolysis may facilitate 

identification of the monomers (monosaccharides, amino acids, etc.) or the 

position of sulphate groups on the sugar or a glycone. The usefulness of 

those spectra, i.e., the size and quality of the information obtained, is 

critically dependent on certain experimental details. Although no general 

rules can be formulated, the MS of compounds found in the more polar 

fractions are subjected to soft ionization techniques such as CI, FAB, 

thermospray, and electrospray. Tandem MS-MS is particularly well suited 

for identification of fragments from molecules formed by several individual 

units such as peptides, depsipeptides, oligosacharides, and saponins. 

Similarly, the NMR of water soluble compounds such as saponins, sugars, 

and other polyhydroxy compounds are frequently more informative if taken 
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in pyridine-d5 than in other solvents (methanol, etc.).  

1.2. Classification of Antimicrobial Compounds Based on their Activity 

Antimicrobials are classified in several ways, including (Gootz et al.,1990),  

  Spectrum of activity- Depending on the range of bacterial species 

susceptible to these agents, antimicrobials are classified as broad 

spectrum, intermediate spectrum or narrow spectrum. Broad spectrum 

are active against both gram positive and gram negative organisms. 

Tetracycline, phenicols, fluoroquinolones, 3rd and 4th generation 

cephalosporins are examples. Narrow spectrum antimicrobials have 

limited activity and primarily only useful against particular species of 

microorganisms. Bacitracin and glycopeptides are only effective against 

gram positive bacteria, whereas polymixins are usually only effective 

against gram negative bacteria.  

  Effect of bacteria- Because of differences in the mechanisms by which 

antimicrobials affect the bacteria, the clinical use of antimicrobials may 

have very different effects on bacterial agents, leading to an endpoint of 

either inactivation or actual death of the bacteria. Many antimicrobials 

used in human medicine are not approved for the use in animals or are 

quite simply too expensive to use in animals. When antimicrobials are 

needed for an animal, veterinarians base their choices on many factors 

including, the type of infection, the method by which the antimicrobial 

is given and how that will be tolerated, the organism causing the 

infection and its susceptibility to the antimicrobial, as well as whether 

or not it should be given to the animal that way. It also has application 

in regarding the antimicrobials used in food production systems, some 

are the same as those used in people, but some are not. 

1.3. Probiotic Organisms 

Probiotics are commonly defined as viable microorganisms (bacteria or 

yeasts) that exhibit a beneficial effect on the health of the host when they 

are ingested. The belief that probiotic bacteria can influence health dates 

back to the beginning of the 20th century when the Ukrainian-born Nobel 

Prize laureate Elie Metchnikoff reported that Bulgarians lived longer than 

other populations and supposed that this was due to their consumption of 

fermented milk products containing viable bacteria. 
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The idea was that the harmless bacteria in the fermented products competed 

with pathogens injurious to health. The term ―probiotic‖ means „for life‟; it 

was coined by Lilly and Stilwell in 1965. Probiotics have been a subject of 

interest among the scientific community since the beginning of the 

twentieth century. Metchnikoff proposed the idea that ―intestinal auto-

intoxication‖ is caused by putrefactive or proteolytic bacteria that generate 

toxins in the large bowel. He described how the proteolytic bacteria, 

Clostridia, that exist as part of the gut flora produce toxic substances such 

as phenols and ammonia through the digestion of proteins. He believed that 

this intestinal auto-intoxication could contribute to the aging process, but 

this process could be suppressed by modifying the gut flora to replace 

harmful microbes with beneficial ones. Metchnikoff suggested that 

drinking fermented milk would establish harmless bacteria in the gut and 

decrease the pH, providing an environment in which the growth of 

proteolytic bacteria would be suppressed. The scientist began himself to 

drink milk fermented with ―Bulgarian Bacillus‖ and reported that his health 

did benefit. This led to physicians eventually prescribing the fermented 

milk to their patients. In 1917, during a shigellosis outbreak, German 

professor Alfred Nissle isolated a strain of Escherichia coli from a soldier 

who was not affected by the disease. He then used this to treat people 

suffering from shigellosis and acute gastrointestinal salmonellosis. Henry 

Tissier of the Pasteur Institute isolated another important probiotic bacteria 

called Bifidobacterium, which is dominant in the intestinal flora of breast-

fed babies. He originally called it Bacillus bifidus communi. Tissier noticed 

that the bacteria conferred clinical benefits when used to treat diarrhoea in 

babies, an effect that was claimed to be due to the displacement of 

proteolytic bacteria that were causing the disease. Food and Agricultural 

Organization (FAO) and World Health Organization (WHO) guidelines 

define probiotics as live microorganisms adequate administration of which 

has favourable effect on the health of concerned individuals. By definition, 

probiotics are live microbial feed supplement that beneficially affects the 

host animal by improving its intestinal microbial balance as documented in 

clinical trial. They are used in foods, especially in fermented dairy 

products, but also in pharmaceutical preparations. These bacteria must 

belong to the natural flora in order to survive the acid environment during 

transit to the intestines. Probiotics are used either as preventives 

(prophylaxis) or as curatives (biotherapeutics) for particular diseases. Gram 

positive bacteria belonging to two genera. Lactobacillus and Bifidobacteria, 
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are extensively used a probiotics. Other microorganisms like E.coli, 

Enterococcus and Saccharomyces have often been used, but concerns have 

been expressed regarding their safe use. The available evidence indicates 

that the beneficial effects of probiotics are not only species, but also strain 

specific. In vitro studies suggest that probiotics potentially act favourably in 

the host through several different mechanisms. They have an antimicrobial 

effect through modifying the microflora, secreting antibacterial substances, 

competing with pathogens to prevent their adhesion to the intestinal 

epithelium, competing for nutrients necessary for pathogen survival, 

producing an antitoxin effect and reversing some of the consequences of 

infection on the intestinal epithelium, such as secretory changes and 

neutrophil migration. Probiotics are also capable of modulating the immune 

system, regulating the allergic immune cell response of the body and 

reducing cell proliferation in cancer. The effects of these agents may go 

beyond the gastrointestinal tract to distant areas, such as the urogenital and 

respiratory mucosa, and it may not be necessary to administer the intact 

probiotic organism to achieve benefits. At the basic research level, products 

of probiotics such as secreted proteins and DNA can block inflammation 

and stop the death of epithelial cells. For example, DNA from some 

probiotic preparations can suppress experimental colitis in several animal 

models. The bacteria can also be genetically modified for use as carriers for 

antigen delivery into diseased sites in the intestine.` 

The term strain refers to a biological variety of species; a species in turn 

exists within a genus. Some beneficial probiotic strains include:  

  Lactobacillus rhamnosus: supports bacterial balance and supports 

healthy skin. Helps fight urinary tract infections, respiratory infections, 

and reduce anxiety by reducing stress hormones and GABA 

neurotransmitter receptors. Also, survives GI tract.Bacillus subtilis: an 

endospore probiotic that is heat-resistant. Elicits a potent immune 

response and supports GALT. Suppresses growth of bad bacteria like 

salmonella and other pathogens.  

  Bacillus coagulans: an endospore probiotic that is heat-resistant and 

improves nutrient absorption. Also has been shown to reduce 

inflammation and symptoms of arthritis.  

  Saccharomyces boulardii: a yeast probiotic strain that restores natural 

flora in the large and small intestine and improves intestinal cell 
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growth. It has proved effective in treating inflammatory bowel disease 

like Crohn‘s disease. Its been shown to have anti-toxin effects, be 

antimicrobial, and reduce inflammation.‘ 

Probiotic bacteria competes for adhesion sites, it has the ability to produce 

antimicrobial compounds like acids, hydrogen peroxide and bacteriocins 

which inhibits the pathogens. The inhibition of pathogen adhesion, 

colonization and biofilm formation may results in antagonism against 

pathogens. Probiotic bacteria can act through several paths: they prevent 

cellular adhesion and invasion of pathogenic bacteria, modify the intestinal 

environment by a reduction in pH as a result of fermentation products and 

they interact and modulate the local and systemic inflammatory immune 

response. For several decades now, bacteria called probiotics have been 

added to some foods because of their beneficial effects for human health. 

The bacteria in yoghurt and fermented milk products constitute the most 

important source of probiotics for humans. The vast majority of probiotic 

bacteria belong to the genera Lactobacillus, Bifidobacterium, 

Propionibacterium and Streptococcus. 

For identification of the bacterial strain, sorting methods were initially 

based on physiological and chemotaxonomic features of the specific strain. 

Also biochemical and screening assays have to be done. The isolates were 

identified by characterizing them using gram staining, catalase test, oxidase 

test, IMViC tests and antimicrobial activity can be determined by cross 

streak and agarose gel diffusion methods. Almost from the beginning of 

last decade, phenotypic properties are complemented or have been replaced 

by different molecular techniques such as DNA-DNA hybridization 

experiments, DNA sequence analysis, or PCR methods as they have been 

developed in order to get more consistent and accurate identification of the 

strain. The probable reason may be identification at the genus level is 

relatively easy to do for the bacterial strain using phenotypic methods but 

differentiation of species from other related genus is more problematic in 

most of the cases. Species level identification of LAB often relies mostly 

on determination of the phylogenetic position using 16S rRNA gene 

sequence analysis and further genotypic or phenotypic comparison with 

nearest neighbours. Wholecell protein fingerprints using sodium dodecyl 

sulphatepolyacrylamide gel electrophoresis (SDS-PAGE) is also an 

extensively utilized phenotypic database for the identification of LAB. 

Recent studies revealing genotypic characterization using „Amplified 
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Fragment Length Polymorphism‟ (AFLP) provides better differentiation in 

some of the phylogenetic groups and can serve as an alternative for 

laborious DNA-DNA hybridizations. The selected strain was characterized 

for various probiotic properties. These includes Antibiotic susceptibility 

test in order to determine the antibiotic resistance potential, the ability to 

produce bioactive metabolites and acid sensitivity test. 

Materials and Methods 

2.1. Collection of Sample 

The unknown bacterial strain GB were provided from Microbial 

Technology Lab Depository, Department of Food Science and Technology, 

Pondicherry University.  

2.2. ISOLATION OF PROBIOTIC STRAIN 

Isolation is done to obtain pure bacterial cultures. Culture methods are 

employed depend on the purpose to isolate bacteria in pure cultures. 

2.2.1 Streak Culture 

Used for the isolation of bacteria from pure culture from clinical 

specimens. Platinum wire or nichrome wire is used. One loopful of the 

specimen is transferred onto the surface of a well dried plate. Spread over a 

small area at the periphery. The inoculum is then distributed thinly over the 

plate by streaking it with a loop in a series of parallel lines in different 

segments of the plate. On incubation, separated colonies are obtained over 

the last series of streaks.  

2.2.2.Pour Plate Culture 

Agar medium is melted (15ml) and cooled to 45
0
C. 1ml of the inoculum is 

added to the molten agar. Mix well and pour to a sterile petri dish. Allow it 

to set. Incubate at 37
0
C, colonies will be distributed throughout the depth of 

the medium.  

2.3 Characterization of The Probiotic Strain  

2.3.1. Morphological Characterization  

On the basis of size, shape, colour (pigmentation), texture, height 

(elevation, is a description of how the colony grows vertically), edge 

(margin, describes the borders of the colony), these are the characteristics 

used to accurately and consistently describe the morphology of a bacterial 

colony. Characterization of bacteria can be done by the following methods: 
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 Gram staining 

Place slide with heat fixed smear on staining tray. Gently flood smear with 

Primary stain (Crystal Violet) and let stand for 1 min. Tilt the slide, slightly 

and gently rinse with tap water or distilled water using a wash bottle. 

Gently flood the smear with mordant (Gram‘s iodine) and let stand for 1 

min. Tilt the slide slightly and gently rinse with tap water or distilled water 

using a wash bottle. The smear will appear as a purple circle on the slide. 

Decolourisation using 95% ethyl alcohol or acetone. Tilt the slide gently 

and apply the alcohol drop by drop for 5-10 seconds until the alcohol runs 

almost clear. Be careful not to over decolourise. Immediately rinse with 

water. Gently flood with Counter Stain (Safranin) to counter stain and let 

stand for 45s. Tilt the slide gently, rinse with distilled water or tap water 

using a wash bottle. Blot the slide with bibulous paper. View the smear 

using a light microscope under oil immersion. 

2.3.2. Biochemical Characterization 

I. Imvic Test 

A. Indole Production Test  

Test tubes were taken and washed properly. Peptone broth was prepared 

and about 5ml of broth was poured in each test tube and kept for 

autoclaving. After sterilization, the tubes were brought to room 

temperature. The test organism was then inoculated by using a sterilized 

inoculation loop and the tubes were labelled according to the organism 

inoculated. The inoculated tubes were kept for incubation at 24-48 hrs. 

After incubation Kovacs reagent was added and result was noted.  

B. Methyl Red Test  

Prepare sterile MR-VP broth and allow to cooling. Under asceptic 

conditions inoculate a loop full of test organism into the medium. After 

inoculation, incubate the tubes at 37
0
C for 24-48 hrs. After incubation, add 

few drops of methyl indicator into the broth. Observe the colour change. 

C. Voges-Proskauer Test 

Test tubes taken and washed. MR-VP broth was prepared and about 5ml of 

media was poured into the tubes and kept for sterilization. After 

sterilization the tubes were cool down. Using sterile techniques organisms 

were inoculated into the labelled tube by means of inoculation loop. One 

tube was kept as control. Then the tubes were incubated for 24-48 hrs at 
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37
0
C. After incubation period, a few drops of Barritt‘s reagent was added to 

each tube and the colour change was noted.  

D. Citrate Utilization Test  

Inoculate Simmon‘s citrate agar lightly on the slant by touching the tip of a 

needle to colony ie; 18 to 24 hrs old. Incubate at 35
0
C to 37

0
C for 18 to 24 

hrs. Some organisms may require upto 7 days of incubation due to their 

limited rate of growth on the citrate medium. Observe the development of 

blue colour, denoting alkalinisation.  

II. Oxidase Test  

Nutrient agar medium was prepared and the pH was adjusted to 7.2 and 

then sterilized at 1210C for 15 minutes. The medium was dispersed into 

sterile petri plates and kept for solidification. Then the test cultures were 

inoculated with sterile inoculation loop, and 1 plate was kept as control. 

The plates were labelled and inoculated at 37
0
C for 24 hours. After 

incubation, a small bit of filter paper was dipped into 1% test reagent and a 

loop full of test culture smeared on it. The result was noted.  

III. Catalase Test  

Nutrient agar medium was prepared and sterilized at 121
0
C for 15 minutes. 

The medium was then dispersed into sterile petri plates. Test organism was 

inoculated with a sterile inoculation loop under asceptic condition, the 

plates were incubated for 24 hours at 37
0
C. After incubation, a glass slide 

was taken and few drops of H2O2 solution with the help of a sterile 

inoculation loop. The results were noted.  

2.4. Screening Of Probiotic Bacterial Strain  

The following screening assays were carried out for detecting antimicrobial 

activity of the bacterial strain.  

2.4.1. Assays  

A.Protease Assay  

Skimmed milk agar (Himedia) was prepared. The organism to be checked 

for the proteolytic activity was streaked (continuous streak) on the agar 

plate. Then plate was incubated at 37
0
C for 48 hours.  
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B. Amylase Assay  

Use a sterile swab or a sterile loop to pick a few colonies from the pure 

culture plate. Streak a starch plate in the form of a line across the width of 

the plate. (Several cultures can be tested on a single agar plate, each 

represented by a line or the plate may be divided into four quadrants (pie 

plate) for this purpose. Incubate plate at 37
0
C for 48 hrs. Add 2-3 drops of 

10% iodine solution directly onto the edge of colonies. Wait 10-15 minutes 

and record the results.  

C. Lipase Assay  

Pipette 2.0ml of olive oil emulsion (A) into a test tube and equilibrate at 

37℃ for about 5 minutes. Add 0.2ml of the enzyme solution and mix. After 

exactly 15 minutes at 37℃, add 2.0ml of TCA solution (E) to stop the 

reaction and remove the precipitate by filtration through filter paper (Toyo-

Roshi No.131 or Whatman No.42). Pipette 0.05ml of the filtrate thus 

obtained into a test tube. Add 3.0ml of colour developing reagent (G) and 

incubate at 37℃ for 15 minutes. Measure the optical density at 545nm 

against water (OD test). At the same time, prepare the blank by first mixing 

2.0ml of the olive oil emulsion (A) after 15min incubation at 37℃ with 

2.0ml of TCA solution, followed by the addition of the enzyme solution 

(1st step). By using the filtrate obtained from the mixture, carry out the 2nd 

step using the same procedure as the test and measure the optical density at 

545nm (OD blank). Dissolve the enzyme preparation in ice-cold enzyme 

diluent (H) and dilute to 0.4－1.2U/ml with the same buffer, immediately 

before assay.  

D. Haemolytic Assay 

Human blood was centrifuged for 10 minutes (3,000 rpm) and the 

supernatant was removed. Next, the erythrocytes were washed 3 times with 

0.9% saline solution and then re-suspended to a concentration of 5% in 

0.9% saline solution. Subsequently, 100 μl of saline solution was added 

until well number 10 of a U-shape microplate. An amount of 100 μl of 

peptide was added to the first well and 2- fold dilutions were performed 

until well number 10, well 11 containing a 100 μl saline only (Negative 

control-0% haemolysis) and well 12 containing a 100 μl of 1% triton in 

saline (Positive control-100% haemolysis). Finally, 100 μl of 5% human 

blood was added until well number 12 and the plate was incubated at 37 ºC 
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for 30 minutes. The haemolysis results were measured by comparing the 

positive and negative controls. 

2.4.2. Antibiotic Sensitivity Test  

Select a pure culture plate of one of the organisms to be tested. Aseptically 

emulsify a colony from the plate in the sterile saline solution. Mix it 

thoroughly to ensure that no solid material from the colony is visible in the 

saline solution. Repeat until the turbidity of the saline solution visually 

match that of the standard turbidity. Take a sterile swab and dip it into the 

broth culture of organism. Gently squeeze the swab against the inside of the 

tube in order to remove excess fluid in the swab. Take a sterile Mueller-

Hinton agar (MHA) plate or a nutrient agar (NA) plate. Use the swab with 

the test organism to streak a MHA plate or a NA plate for a lawn of growth. 

After the streaking is complete, allow the plate to dry for 5 minutes. 

Antibiotic discs (Gentamycin, Ampicillin, Kanamycin, Streptomycin, 

Vancomycin) can be placed on the surface of the agar using sterilized 

forceps. Gently press the disc onto the surface of the agar using flame 

sterilized forceps or inoculation loop. Carefully invert the inoculated plates 

and incubate for 24 hours at 37
0
C. After incubation, use a metric ruler to 

measure the diameter of the zone of inhibition for each antibiotic used. 

Compare the measurement obtained from the individual antibiotics with the 

standard table to determine the sensitivity zone and also test whether the 

bacterial species is sensitive or resistant to the tested antibiotic.  

2.4.3. Screening of Antimicrobial Activity of Bacteria for Antagonistic 

Activity against Selected Pathogen by Cross Streak Method and 

Agar Well Diffusion 

  Cross streak method 

The potential antagonistic bacteria were selected by screening the sponge 

isolates against a battery of human pathogens. The human pathogens 

(Shigella, Campylobacter, Salmonella) were obtained from the Microbial 

Technology Lab, Pondicherry University, TamilNadu. While the Bacillus 

isolates were culled from Penaeus monodon. All the test organisms were 

maintained on nutrient agar slants at 4°C before being used in the inhibitory 

assays. The antimicrobial activities of the sponge associated bacteria were 

performed by cross-streak method. MuellerHinton agar plates were 

prepared and inoculated with sponge isolates by a single perpendicular 

streak of inocula in the centre of the Petri-dish and incubated at 27°C for 4 

days. The plates were seeded with test organisms by a perpendicular streak 
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at a 90° angle to the line of the sponge isolates. Antagonism was observed 

based on the inhibitory interaction between the sponge isolates and test 

organisms. The reference standard (Nalidixic acid) was used for the 

detection of strain sensitivity/resistance. Inhibition activities and 

colonization effect are noticed at 24, 48, 72 and 96 hours. All the tests were 

conducted in triplicates. 

 Agar well diffusion method  

The bacterial strains which displaying the antagonistic activity in cross-

streak method was further confirmed with the agar well diffusion method. 

The sponge bacterial strains were grown in a nutrient broth, incubated at 

25°C for 18h, and adjusted to an approximate concentration of 108 CFU 

ml–1. The Mueller Hinton agar plates were prepared and uniformly 

swabbed with respective pathogens. Thereafter, it was punched with a five 

millimeters diameter wells and filled with 120 μl of the respective 

microbial cell suspension (CS). The well with broth used for culture was 

considered as negative control. The Petri-dishes were incubated at 37°C for 

24h. After incubation, plates were examined for inhibition zones. The assay 

was performed in triplicates of individual Petri-dishes. Clear zone of 

inhibition formed around wells were considered as indicative of 

antimicrobial activity. The inhibitory activity was measured by calculating 

the area of clear zone.  

2.5. Antimicrobial Activity of Strain  

The antimicrobial activity of the Bacillus strain against the pathogenic 

microorganisms were evaluated by using agar well diffusion method. The 

bacillus strain was inoculated into nutrient broth supplemented with 2% 

NaCl incubated at 28
0
C on a shaker incubator (200-250 rpm) for 7 days. 

After incubation the broths were centrifuged at 10,000 rpm for 10 minutes at 

40
0
C. The cell free supernatant was transferred asceptically into a conical 

flask and stored at 4
0
C for further assay. To cell free supernatant, equal 

volume of various solvents (viz., chloroform, ethyl acetate and methanol) 

was added separately and centrifuged at 8000rpm for 10 min at 4
0
C to extract 

the pyrrolo[1,2-a]pyrazine-1,4-dione,hexahydro. The compound obtained 

from each solvent was tested for their activity against the pathogens 

(Shigella, Campylobacter, Salmonella) by the well diffusion method. After 

incubation for 24 and 48 hours, the zones of inhibition were measured. The 

extraction can be carried out using methanol and chloroform also. 
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2.6 Molecular Characterization  

2.6.1. DNA Isolation and Electrophoresis Technique  

 Enzymatic Isolation of DNA  

Centrifuge 2ml of cell culture at 8000rpm, 4
0
C for 10 minutes. Resuspend 

the cells in 2µl of TES buffer. Centrifuge at 8000rpm, 4
0
C, 10 minute. 

Discard the supernatant. Resuspend the cells in 50µl of TES buffer. Add 

20µl lysozyme, shake gently and incubate at 37
0
C for 30 minutes. Dilute 

the lysate by adding 80µl of TES buffer. Add protease K (1µl) and 1% 

SDS, incubate at 30
0
C for 30 minutes. Add 700µl buffer saturated phenol. 

Shake gently at room temperature for 10 minutes. Centrifuge at 5000rpm at 

room temperature for 10 minutes. Transfer the aqueous phase into a new 

centrifuge tube. Add equal volume of buffer saturated phenol and shake 

gently for 1-2 minute. Centrifuge at 5000rpm at room temperature for 5 

minutes. Transfer aqueous phase to centrifuge tube containing two volume 

of 95% ethanol. Centrifuge at 12,000rpm, 4
0
C for 20 minutes. Air dry 

pellets for 15 minutes. Resuspend in 35µl TE buffer.  Agarose Gel 

Electrophoresis The DNA samples were electrophoresed on 0.8% agarose 

gel and 1X TAE to check the concentration and purity of isolated DNA. A 

running tray of agarose gel electrophoresis system was initiated by placing 

it firmly on the casting tray. A comb was placed on the run of casting tray 

to make wells. 0.8% agarose (0.24g in 30ml 1X TAE) solution was 

prepared in 1X TAE by heating and it was cooled to 50
0
C, poured into tray. 

Ethidium bromide was added to the gel (0.5µl ethidium bromide for 10ml 

TAE). 5µl of DNA sample was loaded into the wells along with the loading 

dye. Run the gel at constant voltage of 100V and current of 45mA for a 

period. For a period of 1 hr till the bromophenol blue has travelled 6cm 

from the wells. View the gel on the UV transilluminator. 

2.6.2. PCR Analysis  

 16 S rRNA amplification  

The 16S rRNA region was amplified using the universal bacterial 16S 

rRNA primers 27F (5‘ –GTTT GATC MTGGCTC AG-3‘) and 1492R (5‘- 

TACGGYTACCTT GTT ACGACTT-3‘). The PCR amplification of target 

sequence was carried out in a total volume of 50µl of the following reaction 

mixture. 5µl of PCR buffer (10X); 1.0µl of taq DNA polymerase (30µl) 

and 2.0µl of template DNA (50ng µl approximate) and 38µl sterilized 

distilled water. Amplification condition were as follows: 3 minute of initial 

denaturation at 94°C, followed by 40 cycles of demonstration at 94°C for 
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30 seconds, 50°C for 30 seconds and 72°C. PCR product was separated on 

2% agarose gel and photographed under UV illuminator.  

 16 S rRNA gene sequencing and phylogenetic analysis 

The 16S rRNA Product was got sequenced. The sequencing reaction of 16 

S rRNA amplified product was performed by using both forward BAC 

1378R primers. 16 S rRNA sequence was compared with the Gen Bank 

data base by using `2a2aq3Phylogenetic tree was constructed using MEGA 

4 software through neighbour joining method. 

Result and Discussion 

In the present study, the attempt was to analyse the antimicrobial activity 

and molecular characterization of probiotic stain Bacillus thuringiensis 

K112 sourced from Microbial Technology Lab depository were 

characterized by morphological, biochemical-molecular characterization, 

antimicrobial activity and concerning assays. The Bacillus genus is a 

heterogeneous group of Gram-positive, facultative anaerobic, endospore-

forming bacteria spread into the environment, even though soil is generally 

accepted as its natural reservoir. The ability to produce endospores allows 

Bacillus to withstand extreme environmental conditions as those occurring 

in food processing. One of the main characteristics shared among Bacillus 

strains is the ability to produce a wide range of antimicrobial compounds 

active against bacteria and fungi. Even though microbial control exerted by 

these metabolites was demonstrated in plant environments, few reports 

focused their attention on how these compounds can interact with food 

microbiota. One single Bacillus strain is often able to produce several types 

of molecules stable over a wide range of pH and temperature and partially 

resistant to enzyme treatments. These substances are usually protein- and 

peptide-based compounds such as enzymes, bacteriocins and lipopeptides.  

The genus Bacillus encompasses a number of bacteriocinogenic species. 

Bacillus thuringiensis is widely used in agriculture for the control of many 

insect pathogens. It is characterized by the production of crystal proteins 

(d-endotoxins) with a specific activity against certain insect species (Beegle 

and Yamamoto., 1992) nematodes, mites and protozoa (Feitelson et al., 

1992). Moreover, a number of extracellular compounds are produced by 

B.thuringiensis, including phospholipases, chitinases, proteases (Lovgren et 

al., 1990), b-exotoxins, secreted vegetative insecticidal proteins and 

antibiotic compounds with antifungal activity (Stabb et al., 1994). 
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Table 1. Morphological, Physiological and Biochemical characteristics 

of the probiotic strain K112 

Sl. No Characters K112 

1 Motility Motile 

2 Colony Size 0.5-2.5mm 

3 Shape Rod 

4 Colour Off-White 

5 Margin Serrate 

6 Opacity Opaque 

7 Elevation Slightly umbonate 

8 Capsules Non-capsulated 

9 Flagella Peritricous 

10 Gram staining Gram +ve, Bacillus 

11 Biochemical Test  

I Indole + 

Ii Methyl red + 

Iii Voges- Proskauer - 

Iv Citrate utilization - 

v Oxidase - 

vi Catalase + 

12 Assays  

i Protease + 

ii Amylase - 

iii Lipase + 

iv Haemolytic - 

13 Antibiotic Sensitivity Test  

i Gentamycin S 

ii Ampicillin S 

iii Kanamycin S 

iv Streptomycin S 

v Vancomycin S 

14 Antimicrobial Activity Assay  

i Cross streak S 

ii Agar well diffusion Assay S 

+ Positive, - Negative, mm: millimetre, S: Sensitive 
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3.1. Isolation of Strain  

The isolated bacterial strain (Fig.2) was cultured in a nutrient agar plate via 

quadrant streak method and incubated at 37
0
C in a BOD incubator for 24 

hrs, and observed the appearance of off- white coloured cluster colony 

formation. It was understood that the isolated bacterial strain is so sensitive 

to the sub culturing.  

3.2. Characterization of Probiotic Bacterial Strain  

3.2.1. Morphological Characterization  

 Gram Staining result  

The gram reaction (Fig.3.Slide prepared for gram positive bacillus sp.,) of 

the isolate was determined by light microscopy after gram staining. 
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Bacillus are known to be gram positive. It means that they give blue-purple 

colour on gram staining.  

3.2.2. Biochemical Characterization 

I. IMViC Test 

In accordance with the biochemical tests, the IMViC tests (Fig.4) are 

careful for differentiating the enterobacteriaceae family. The IMViC tests 

were included the following 4 tests viz., Indole test, Methyl red test, Voges-

Proskauer Test and Citrate utilization test. The isolated bacterial colony 

was inoculated in the broth and agar was incubated. Indole test (Fig.A) 

measures the ability of the bacterial strain to degrade tryptophan to indole, 

pyruvic acid and ammonia. The production of indole was detected using 

Kovac‘s reagent (para dimethyl amino benzaldehyde, isoamyl alcohol and 

concentrated HCl). In the tryptophan broth containing the specific bacterial 

colony, 5 drops of Kovac‘s reagent was added along the side of the test 

tube and a cherry red coloured ring formed was noted and obtained the 

result as the test is positive. Methyl red test (Fig.B) detects whether the 

bacillus species produce acid from glucose fermentation or not. Methyl red 

is an isodye with the pH near 7 and yellow coloured at pH greater than 7. 5-

10 drops of methyl red was added into the buffered glucose broth 

containing isolated bacterial colony and was already incubated for 24 hrs, 

the result observed was positive with the development of red colour after 

the addition of methyl red reagent. Voges- Proskauer test (Fig.C) 

determines whether the organism produce acetone or not. In this test, 2 

reagents Barrits A and Barrits B (40% KOH) are used to detect the 

production of acetone. The buffered glucose broth was inoculated with the 

bacterial colony and incubated for 24 hrs. After that Barrit A (5-6 drops) 

and Barrits B (5-6) drops was added into the broth containing the bacterial 

colony shows the absence of appearance of pink to red colour indicates 

negative result, because the culture produces a copper like colour, 

potentially resulting in a false-positive interpretation. Citrate utilization test 

(Fig.D) detects whether the bacillus species can utilize citrate as a soul 

source of carbon or not. The media (Simmons Citrate Agar) contains citrate 

in the form of Sodium citrate and bromothimol blue indicator. As the citrate 

is converted into oxaloacetate, NH3 and NaOH produced which increases 

the pH and bromothimol blue converted from green to blue colour. The 

Simmons citrate agar was used to make slant, the bacterial colony isolated 

was streaked on this and incubated for 24 hrs and the colour was noted. 
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Absence of indication of indication of Pershian blue colour shows negative 

result, ie., in the media trace or no growth will be visible. No colour change 

will occur, the medium will remain the deep forest green colour of the 

uninoculated agar. Only bacteria that can utilize citrate as the sole carbon 

energy source will be able to grow on the Simmons citrate test culture will 

be virtually indistinguished from an uninoculated slant. II. Oxidase test and 

III. Catalase test Oxidase test (Fig.5) determines the capacity of Bacillus 

species to produce cytochrome oxidase C. Development of dark purple 

colour (indophenols) within 10 seconds indicates positive result. Catalase 

test determines the pressure of catalase enzyme in the bacillus species, If it 

is present then it converts H2O2 and O2 (effervescence formation). Presence 

of effervescence was noted, no bubble formation indicates the negative 

result, ie; ther is no catalase enzyme to hydrolyze the hydrogenperoxide. 

4.3. Screening of Probiotic Bacterial Strain  

4.3.1. Assays 

Protease Assay (Fig.7) using skimmed milk agar indicates zone formation, 

Bacillus thuringiensis is positive for protease enzyme production, shows 

positive result. Amylase assay (Fig.8) shows that Bacillus thuringiensis is 

negative for amylase enzyme production. Lipase assay using CAS agar 

shows that when the bacillus species produces lipase enzyme and it breaks 

down the tributyrin, a clear halo surrounds the areas where the lipase 

producing organism has grown indicates the positive result. Haemolytic 

assay using human blood was analysed by the haemolysis of erythrocytes 

indicates the negative result.  

4.3.2. Antibiotic Sensitivity Test  

From the above (Fig.6) clear zone of inhibition formation can be observed 

on each individual antibiotic discs (gentamycin, vancomycin, streptomycin, 

kanamycin and ampicillin). Thus by determining the sensitivity zone, the 

bacillus species is sensitive to the tested antibiotics.  

4.4. Antimicrobial Assay  

The obtained strain was examined according to its antimicrobial activity. 

For this purpose, strains were detected against the indicator 

microorganisms, Shigella, Campylobacter and Salmonella with the solvents 

(chloroform, ethyl acetate, methanol). The diameter of inhibition zones 
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showed that the Bacillus species have antimicrobial/antibacterial effect on 

the indicator microorganisms. The diameter of zones were given below. 

Table 2.  Antimicrobial activity of Bacillus strain against selected 

indicator microorganisms (human pathogens) 

SOLVENTS (µL) 

INDICATOR MICROORGANISMS 

DIAMETER OF INHIBITION ZONES (mm) 

Shigella Campylobacter Salmonella 

Chloroform 11±1.5 20±1.3 17±1.6 

Ethyl acetate 15±1.6 13±1.7 21±1.2 

Methanol 20±1.1 19±1.9 14±1.5 

 

Fig.14. Graph representing the zone of inhibition of K112 in agar well 

diffusion method 

 

X axis - Solvents (µL) 

Y axis - Zone of Inhibition (mm) 

 

Screening of antimicrobial activity of bacteria for antagonistic activity 

against selected pathogen by cross streak method and agar well 

diffusion method  

Antagonistic activity of Bacillus thuringiensis supernatant was further 

evaluated by cross streak method and an agar-well diffusion method. Zones 
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of inhibition were observed with cell-free probiotic supernatant. The zone 

of clearance shows the inhibition of growth of indicator strain by the 

isolated Bacillus thuringiensis. It indicates the presence of bioactive 

molecules by the bacillus culture. It has been attributed to production of 

organic acids or hydrogen peroxide or bacteriocins or any other inhibitory 

substances by bacterial cell. Cross streak method (Fig.9) the result obtained 

was the microorganism is sensitive, cross streak method is used to rapidly 

screen microorganisms for antagonism. The microbial strain of interest is 

seeded by a single streak in the center of the agar plate. After an incubation 

period depending upon the microbial strain, the plate is seeded with the 

microorganisms tested by single streak perpendicular to the central streak. 

After further incubation, the antimicrobial interactions are analyzed by 

observing the inhibition zone size. Agar well diffusion method 

(Fig.10,11&12), the selected indicator organisms such as Shigella, 

Campylobacter and Salmonella, the antimicrobial activity of K112 strain 

was noted in the table 2. From the above figure (Fig.10)of Shigella, K112 is 

more sensitive to methanol (20+/-1.1), In (Fig.11) of Salmonella, K112 is 

more sensitive to ethyl acetate (21+/-1.2) and in (Fig.12) of Campylobacter, 

K112 is more sensitive to chloroform (20+/-1.3). From this results it was 

understood the agar well diffusion method is often used to highlight the 

antagonism between microorganisms and the procedure is similar to that 

used in the disc-diffusion method. It involves making an agar culture of the 

strain of interest on its appropriate culture medium by tight streaks on the 

plate surface. During their growth, microbial cells secret molecules which 

diffuse in the agar medium. After incubation, an agar-plot or cylinder is cut 

aseptically with a sterile cork borer and deposited on the agar surface of 

another plate previously inoculated by the test microorganism. The 

substances diffuse from the well to the agar medium. Then, the 

antimicrobial activity of the microbial secreted molecules is detected by the 

appearance of the inhibition zone around the agar. 

4.5. Molecular Characterization  

Agarose gel electrophoresis-DNA bands are clearly visualized (Fig.13) on 

the UV transilluminator. 
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Phylogenetic Tree of bacterial strain Bacillus thuringiensis K112. 

 

 

Fig.15. Phylogenetic tree of Bt K112 

 PCR analysis 

 By performing the 16SrRNA amplification and analysis, it was confirmed 

with primers 27F (5‘ –GTTT GATC MTGGCTC AG-3‘) and 1492R (5‘- 

TACGGYTACCTT GTT ACGACTT-3‘). K112 was identified on the basis 

of partial 16SrRNA gene sequencing. The sequence segment from the 

isolate was compared with the available nucleotide sequences in NCBI-nr 

database using BLAST 2.2.9 system (www.ncbi.nlm.nih.gov/BLAST/). 

The sequence of the 16SrRNA gene of the isolate K112 showed 98% 

homology with the 16SrRNA gene sequence of Bacillus thuringiensis. The 

phylogenetic analysis was performed by constructing a phylogenetic tree in 

which the strain K112 fell within cluster comprising Bacillus species. From 
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the all round observations including morphological and biochemical 

characterization of the isolate K112 exhibited gram positive rod and 

possession of biochemical traits such as utilization of citrate, indole, methyl 

red, oxidase and finally confirmed it as Bacillus thuringiensis K112. 
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Abstract 

In terms of their participation in fish-related operations, such as fish 

vending, fish drying, value addition, fish packing, and fish marketing, 

fisherwomen play an important role in the fisheries sectors. Fisherwomen 

work in a variety of roles for their families, communities, and the fishing 

industry as a whole, yet their importance is still underappreciated. This 

needs to change, and women should be viewed as productive partners and 

equal partners in fishing operations that raise the nutritional and living 

standards of both them and their families. Even while education has had a 

significant positive impact on the status of women in Kerala, the situation 

for fisherwomen remains appalling. As far as policy makers are concerned, 

the role of women in fisheries has received little attention. In order to 

sustain their livelihoods more successfully, women must be empowered 

socially, economically, politically, and legally in various aspects of their 

lives. This paper discusses the need for women empowerment in the fishing 

industry in Kerala. 

Key words: Fisher women, Fishing industry, Empowerment  

Introduction 

The Indian economy's national sector of pride is the fishing industry. Any 

strategy for development must take into account the socioeconomic 

development of this enormous population. India is blessed with an 

abundance of diverse and large-scale fishing resources, and in recent years, 

there has been a continuous increase in the utilisation of these resources. 

About 14 million people are employed in the sector's primary, secondary, 

and tertiary segments. Women are projected to make up on average 50% of 
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the labour in the fisheries industry in nations like India, making it a 

significant source of income for them. The socioeconomic development of 

our nation depends heavily on the fishing industry because it increases food 

production, creates employment possibilities, improves nutritional status 

and earning foreign exchange etc. 

In Kerala, fisherwomen play a significant role in the fisheries industry by 

participating in activities related to fish, such as fish vending, drying, 

peeling prawns, sorting, grading, packing fish, and manufacturing nets. 

Their primary activities are housekeeping, fish processing, and sale of fish. 

Women have a significant part in the fish processing plants. The men who 

work in the catch fisheries are out at sea. Women take over the labour once 

the males are back from the sea. This will relieve further pressure on guys 

who, after successfully engaging the women, once more venture into the 

sea. The two main tasks undertaken by fisher women are preprocessing and 

marketing of fresh fish. 

The women's roles and obligations go much beyond just helping out around 

the house and contributing to household revenue. Women are able to meet 

everyday family necessities, save money for unforeseen emergencies or 

extra costs, and contribute to the household through intentional saving and 

adjustment with fishermen. Development of any society, community, or 

nation depends largely on how essential and complimentary men and 

women are to one another. Women, however, have endured years of 

complete neglect and exploitation. Even if the situation of women in the 

world has significantly improved after the Second World War, there is still 

considerable room for improvement. Even though women play substantial 

roles in all facets of fishing, including the artisanal, small-scale, and 

commercial sectors, their contributions go unacknowledged and 

underappreciated. 

Kerala's overall population is 334 lakhs, with the fisherfolk population 

estimated to be 3.13% of the census population, or around 10.44 lakhs. 

They live in 222 marine fishing villages and 113 inland fishing 

communities around the state. The inland industry employs 2.40 lakh 

people, whereas the maritime sector employs 8.04 lakhs. (Source: 

Department of Fisheries, Government of Kerala). The following table lists 

the information on marine fisherfolk by district. 
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Table 1 

District-wise Distribution of Male and Female Fisherfolk Population 

(Marine and Inland) in Kerala 2019-20 (Estimated) 

District 
Coastal 

length 

Marine Inland Total Total 

Male Female Male Female Marine Inland 

Thiruvananthapuram 78 64666 57200 455 531 121866 986 

Kollam 37 54217 46566 13784 12981 100783 26765 

Pathananthitta    951 826  1777 

Alappuzha 82 78716 73023 25508 24424 151739 49932 

Kottayam    10043 9517  19560 

Idukki    273 273  546 

Eranakulam 46 53182 50823 24181 23674 104005 47855 

Thrissur 54 29064 28956 8081 7404 58020 15485 

Palakkad    880 871  1751 

Malappuram 70 38080 30491 1845 1610 68571 3455 

Kozhikkodu 71 43813 38744 4263 4484 82557 8747 

Wayanad    78 84  162 

Kannur 82 22012 12731 2473 2615 34743 5088 

Kasaragodu 70 18218 16791 420 400 35009 820 

Total 590 401968 355325 93235 89694 757293 182929 

Source: Department of fisheries, Government of Kerala 

In fisher women households, women hold the primary position and have a 

significant impact on the overall development of the family through their 

employment, providing financial support to the family in particular. This is 

because even low-income males do not have to deal with a wide range of 

complex cultural, social, traditional, economic, and legal restraints that 

women have. In comparison to males, they have significantly less 

possibilities to pursue education and training, and as a result, they lack 
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many of the skills needed in the modern workplace. There seems to be a 

strong feminization of poverty. The burden of poverty and oppression falls 

disproportionately on women when the community as a whole is struggling. 

Due to a lower catch, fisherwomen buy fish at wholesale or retail stores. 

Every day, very early in the morning, fisherwomen begin their labour. They 

put in more than 8 to 11 hours of work each day. Women had to wait for 

the boats to come back. They then take part in an auction that is fiercely 

competitive. When the catch is smaller, demand will be higher. The highest 

bidder will buy it and subsequently sell it for a profit. In a family of 

fisherwomen, the women will be primarily responsible for managing the 

household's needs, including food, childcare, education, health, and 

cleanliness as well as finances including taking out and repaying loans. 

In the off-season, her workload doubles. In addition, many women own 

small businesses providing various fishing supplies and other home items. 

To provide breakfast and snacks to fisherman, food selling units  operated 

by women are located in landing centres. One of the most economically 

distressed sectors in society is the fishing industry. Women's participation 

in fisheries may be examined from a social, political, and technological 

perspective, all of which reveal that women's contributions are often 

overlooked. This under appreciation of women's contributions stymies 

long-term growth, leading to increased poverty and food insecurity. 

Difficulties Confronting Fisherwomen in Kerala 

1.  Sociologists and economics have long ignored the socioeconomic 

conditions of fisherwomen. 

2.  Improved marketing facilities for fish vendors is one of the primary 

issues that the fisher women are concerned about. 

5.  The fisherwomen are trapped in a cycle of borrowing and repaying 

money, resulting in poor savings and high debts. The most crucial 

stage in the community's uplift is to enhance purchasing power by 

raising fishing income and establishing auxiliary occupations. 

6.  The fishing community is traditionally lacking the culture of 

education, and they have been kept away from the general educational 

milieu. 

7.  Women from fishermen community usually engaged in the 

subcategory works or performing supportive roles to men 
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8.  Fisherwomen usually do not enjoy the freedom to go for some work 

or starts a business or interact with agents, customers especially when 

they are males. 

9.  The too formal administrative procedures for obtaining loans also 

make it inaccessible for fisherwomen entrepreneurs and with series 

formalities and procedures coupled with lack of basic education and 

awareness makes the fisher folks become shy to approach these 

institutions. 

10.  The fisherwomen are often denied credit from public sector 

institutions due to lack of ownership of assets. The too-formal 

administrative procedures for obtaining credit also make it 

inaccessible to small-scale entrepreneurs. 

11.  In many situations, vendors are usually denied access to public 

transport, given the nature of the product they are dealing with. This 

means hiring autorickshaws, or other forms of transport, a significant 

expense in itself. Male fish vendors, with access to their own 

transport, are at a comparative advantage. 

12.  The responsibility of household management-food, childcare, 

children's education, family health, sanitation, financial management 

and the responsibility of getting and repaying debts will be mostly on 

the women's shoulders and the burden of her responsibilities doubles 

in the offseason. 

Need For Women Empowerment In Fishing Sector 

Empowerment is the process of gaining, creating, or coordinating the 

power you need to achieve your objectives. Empowerment is a multi-

faceted, multi-dimensional, and multi-layered term that is described as a 

feeling that stimulates psychological energy in order to achieve one's 

objectives. Empowerment, according to the Government of India Report, is 

described as the transition from a position of forced powerlessness to one 

of power. The word "women's empowerment" refers to the process of 

giving women the power to resist others' influence and to help them live a 

stable and successful life. Women have traditionally been seen as the 

weaker members of society. Women's empowerment entails providing 

them with the tools they need to be economically self-sufficient, self-

reliant, and have good self-esteem in order to meet any challenge, as well 
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as the ability to engage in growth activities. Women who are motivated 

should be able to engage in the decision-making process. 

Empowerment strategies are a broad term that refers to any strategy that 

allows women to reach their full potential. These methods are primarily 

based on raising consciousness of information and resources, assisting them 

in asserting autonomy in decision-making, assuming greater control over 

circumstances and thus influencing their survival, and finally, assisting 

them in breaking free from all shackles of tradition, values, and practices. It 

would be difficult to change their situation until they become aware of the 

injustice they are subjected to and take steps to improve their situation. 

Women's presence in the fishing industry will not be apparent until after the 

catch has been landed. This may be a tradition that developed out of the 

need for men to rest and relax after a long period of hard work in the water. 

Until about a decade ago, women dominated the fish retailing industry in 

both the inland and marine sectors across the region. After the fish haul, 

women lend a big hand in sorting, grading, and processing the catch in the 

coastal belts, and they make up a significant part of the work force in 

export-oriented marine products processing units. 

The fisherwomen were the ones who sold the catch that the men carried in 

to the markets. Due to dwindling fish stocks, they will have to source 

produce from other sources, negotiate with cooperatives, and battle 

manipulative moneylenders. With less produce, they had less revenue, and 

with less income, they were in debt to money lenders. They were made ever 

more fragile and insecure as conventional fish markets were absorbed by 

large corporations. They were forced to travel long distances to sell their 

produce in markets, but they were refused access to public transportation 

due to their stinky baskets. To make matters worse, large-scale sand mining 

operations contaminated the water, forcing women to walk long distances 

to obtain drinking water. 

Men and women participate in distinct and sometimes complementary 

practices in the fisheries field, which are heavily influenced by the social, 

cultural, and economic contexts in which they work. Women and men may 

play dominant roles or be in high-dependency situations. Women make up 

roughly half of the population involved in fisheries production. Males 

dominate fish catching in most areas. Male crews man ocean-going vessels 

for offshore and deep-sea fishing, while women mostly handle smaller 
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boats and canoes in coastal artisanal fishing communities. Women are often 

in charge of onshore tasks that require expertise and time, such as making 

and mending nets, sorting, and marketing. Onshore tasks that require 

expertise and time, such as making and mending nets, processing and 

marketing catches, and providing services to the vessels, are often handled 

by women. However, in some developing countries, women have emerged 

as important fish entrepreneurs who control large sums of money, fund a 

number of fish-based businesses, and produce significant returns for their 

families and communities. 

The role of women and men in the fishing industry has been dramatically 

reduced due to mechanisation. The majority of fish markets are owned by 

large contractors and merchants. Men are losing jobs as a result of the 

decrease in human resources, and some are engaging in irresponsible habits 

such as consuming alcoholic beverages and gambling. This also means that 

women are taking on the task of raising money to cover household 

expenses and other unforeseen costs. Traditional fish vendors are now 

threatened by large companies. They can easily capture the fisheries market 

with their vast capital and technical capabilities. 

In Kerala, the facilities and conditions in the fish markets are also 

appalling. Fish markets are highly unhealthy. Despite the fact that women 

make up a large portion of the market's fish vendors, they are unfairly 

denied the market's few facilities. Women are sent to the dirtiest and least-

noticed corners of the markets, resulting in gross gender discrimination. 

They aren't even provided with tables on which to show their fish. Women 

are often refused access to basic amenities and utilities such as running 

water, clean drinking water, ice boxes or freezers, as well as a separate 

toilet and dressing area. 

In disaster and emergency situations, gender inequality and marginalization 

of women are rampant. They were unable to receive proper nutrition or 

access healthcare services during this period. The protection of women 

from sexual harassment and the avoidance of dependency are critical. But 

it's also important to see women as individuals with unique experiences, 

rather than as helpless victims. Women's livelihoods and earning potential 

must be prioritized as well. Furthermore, all policies and programs 

promoting women's rights and protecting their interests must take into 

account the long-term effects of a shift in gender balance. 



Holistic Thought  Volume: XXI No.1 2022-2023 

 

68 

Women, on average, have more problems with technology, financing for 

business growth, and transportation than men. Their predicament is 

exacerbated at the retail level, where price fluctuations for their goods 

occur, or where social and/or cultural constraints restrict their market 

prospects to nearby locations. Even if women have access to local markets, 

they do not have access to the national or global markets that men do. They 

also assume responsibility for their families' everyday subsistence needs, 

depleting their working capital in the process. 

Women engage in the fishing industry in a variety of ways, depending on 

the market. Women should be equal partners and active participants in 

fisheries programs that will raise their nutritional and living conditions and 

those of their families. They should be given the opportunity to acquire 

appropriate technologies that will allow them to effectively contribute to 

the long-term production and growth of fisheries. As a result, increasing 

women's involvement and decision-making in fisheries development 

activities is critical. The proper policy implications for recognizing 

women's position in fisheries should be emphasized. 

How Do We Encourage Gender Equality in the Fishing Industry and 

Empower Fisherwomen? 

In order to ensure that their desires and needs are properly covered and met, 

both women and men must be given equal opportunities and be able to 

engage in the development process. Despite the fact that international 

human rights law acknowledges equal rights for men and women, women 

continue to be oppressed and their workloads and obligations have 

increased. Women must be enabled to engage in decision-making processes 

and have access to physical and capital resources in order to grow their 

industry and meet their needs and ambitions, given their critical position in 

the post-harvest market.  

At both the national and regional levels, the arrival of globalisation and 

modernisation has resulted in significant changes in the fisheries sector. 

Fisherwomen face threats of violence in far marketplaces and on the streets 

as production has increasingly been transferred from villages to factories, 

contributing to the cultural pressures on them. Despite this, women have 

continually defied various types of imposition, limitation, and coercion 

stemming from more difficult access to maritime goods, facilities, and 

systems. Dialogues with the government and other groups took place as a 
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result of unwavering pickets, strikes, and other civil mass acts, and the 

fisherwomen were recognized as stakeholders in the process. 

Women's rights, freedoms, and resources must be overcome socio-cultural 

norms and beliefs, as well as political and economic forces that suppress or 

marginalize them, so that they can engage more fully and fairly in the 

sustainable development of their societies. Empowering women entails 

preparing each woman to actively engage in the decision-making process in 

order to achieve a better standard of living. Empowerment is a multi-

faceted, active process that should enable people to reach their greatest 

potential in all aspects of life. This power must be gained, maintained, and 

used. The average Indian fishing family nowadays struggles to make ends 

meet throughout the year. As a result, the great potential of unemployed 

fisherwomen must be realised, which can be accomplished by empowering 

them to do something remunerative on their own. This, however, requires 

that the women are motivated, have a degree of awareness, the ability to 

think critically and take decisions, and above all possess a measure of self-

esteem. Some ways and means of empowering fisherwomen in Kerala is 

discussed below. 

1. They require education and training for different areas of 

management and production. They are given education about 

nutrition, health and sanitation, violence and child care and training 

on new technologies, best practices and techniques along with 

financial assistance. Education and training empowers them with the 

ability to think, act, take appropriate decisions and protect oneself 

from oppression & abuse. 

2. With the advent of automation, motorization and communication in 

fisheries sector, women can also go for active fishing in the coastal 

inshore sector if adequate training is given. Involvement of fisher 

women in all areas of fishing practices should be encouraged. 

3. The empowerment of women through SHGs would give benefit not 

only to the individual fisherwomen but also for the family and the 

entire community as a whole. Participation of fisherwomen in the 

development process through Self-help groups helps to bring desired 

changes in the quality of individual life and also social cohesion in the 

society. 
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4. Need-based training programmes for fisherwomen should be 

organized to enhance the awareness and technical know-how in the 

respective area. This would definitely encourage them to start self-

generating gainful employment ventures. 

5. Women vendors have organized themselves in various ways to 

facilitate their trade. The organizations range from informal groups of 

women who collectively hire transport to bring their fish to markets, 

to more formal fish marketing co-operative societies. 

The Government of Kerala Initiatives 

The Government of Kerala is very committed in uplifting the fisher folk in 

Kerala. The Fisheries Department of Kerala, governed by the Honorable 

Minister for Fisheries, is considered to be one of the most important 

productive and developmental sectors of the state. Various attempts have 

been made by the Government of Kerala through various agencies and 

departments for the social and economic development of fisher folk 

especially for fisherwomen in Kerala. It strengthen the livelihood activities 

of fisherwomen groups and thereby ensuring their economic efficiency. It 

considers the fishing community as an unorganized sector and provides 

financial and marketing assistance to them. The financial inclusiveness 

program be specifically extended to this sector also. Moreover the 

implementation of different policies by the government for the fisher folk 

helps the betterment of the community, especially in the case of 

fisherwomen.It has given many opportunities for women to come forward 

to the main stream of the society.For fisher women empowerment, the 

Ministry of Fisheries has initiated many programs with the support of 

government and non-government organizations. The Government assists in 

improving the efficiency of SHGs for planning and implementing special 

schemes in fisheries sector. The government lessen the gender 

discrimination of fisherwomen by giving priority for fisherwomen to 

institutional credit access, equal participation of fisherwomen in auction, 

fixing of minimum quantities (quota) of fish for women, and so on. In order 

to avoid the exploitation of money lenders, the fisher women are given 

interest free loans.The Government of Kerala institutions such as 

Matsyafed and Kerala Fisherman's Welfare Fund Board also implement 

some schemes for the fisherwomen community. 
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Society for Assistance to Fisherwomen (SAF) is a registered organization 

under Travancore Cochin literary and charitable societies Act. It has a great 

role in enhancing the socio-economic condition of fisherwomen in Kerala. 

The Vembanad project and Theeramythri program are some initiatives 

running under SAF for the betterment of fisherwomen in Kerala. The main 

aim of SAF is the upliftment of this community and eradication of poverty 

of fishing folks. 

Conclusion 

The lack of awareness and low-level education are one of the major 

obstacles to the development of fisherwomen in Kerala. They need 

continuous motivation and encouragement for development. The proper 

education and training definitely motivate them to start the entrepreneurial 

activities among them. The Entrepreneurship among women, no doubt, 

improves the wealth of the family and nation. However, since the 

foundation of the SAF, the social and economic character of the fishing 

community has improved as a result of the implementation of various 

income-generating enterprises in the state's coastal districts. Women's 

participation in various professions such as food production, supermarkets, 

and fish drying units aided the community in increasing revenue and 

improving living conditions. Their interactions with other members of the 

community taught them the value of education and inspired them to educate 

their children. 
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Abstract 

The present work primarily involves the study on biological degradation of 

phenol using various bacterial strains. In the present study, soil sample 

from the dumpsite of hospital wastes is taken for the enrichment study for 

isolation of soil microorganism present in the contaminated site. A major 

problem facing countries around the world is environmental contamination 

caused by the release of toxic organic compounds such as phenols. These 

compounds can contaminate different sectors of the environment such as 

atmosphere, water and soil. The growth and phenol biodegradation study 

were carried out in mineral salt medium broth with phenol as the sole 

carbon source and energy. The isolated strains were examined for colony 

morphology, Gram staining and biochemical tests. Phenol degrading ability 

of all the bacterial strains was evaluated initially. The efficiency and 

resistivity of this biomass was checked with phenol concentration 0.5%. 

Four different microbes were identified and isolated which could resist this 

high concentration of phenol. The physiological parameters of the isolate 

were optimized and it was found that the optimum temperature and pH 

condition for the microorganism is 35
°
C and 7 respectively.  

 

Keywords:  Biodegradation, Bioremediation, Phenol, Contaminated Soil, 

Bacteria 

Introduction    

The methods of pollution control are receiving increased attention as a 

result of the current rise in concern over pollution and its effects and are 

equally more important because all pollutants that are emitted into the 
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atmosphere are in some way or another very damaging to people, resulting 

in various diseases or disorders. From the list of many pollutants one of the 

pollutants is phenol which is 11
th 

most toxic compound out of 126 toxic 

compounds (ATSDR, 2008; EPA, 1979). Also, the limit for inhalation of 

phenol vapor is set to 0.04ppm by EPA. The major problematic cause of 

phenol release contamination of soil and water is this phenol released from 

industries in free form or in the form of phenol derivative. These 

contaminants have devastating effects on our health and life of all the other 

species which are in their vicinity. They also have an adverse effect on the 

ecological system and lead to poison the food chains of terrestrial and 

aquatic life. Many bacteria, including both aerobic and anaerobic ones, use 

phenol as their only source of carbon and energy as a result of its frequent 

prevalence in the environment. Hence, the idea of phenol degradation 

employing microorganisms is introduced. The most crucial approach for 

phenol degradation is microorganisms because it doesn't create any harmful 

waste or byproducts. 

For this reason, removal of phenolic compounds from the environment is a 

crucial strategy to maintain human and environmental health, and different 

strategies have been explored to reduce and eliminate the release of 

phenolic compounds. Various physical, chemical and biological methods 

have been employed to reduce toxic levels of these compounds, with a 

particular emphasis on phenol compounds, in wastewater effluents prior to 

their discharge into the environment (Kulkarni and Kaware, 2013). Despite 

the success of some treatment‘s methods, some of the disadvantages of 

these methods were high costs, and uncompleted chemical reactions 

leading to the production of byproducts potentially more toxic than the 

original pollutants (Dubey and Hussain, 2013). Consequently, low cost and 

effective alternative solutions are necessary. Bioremediation strategies were 

advanced in the last three decades, using microbial species as degrading 

agents as a more efficient means to remove these pollutants from the 

environment (Adams et al., 2015). Many microorganisms utilize phenol as 

the sole carbon source for their growth. Several microbes both anaerobic 

and aerobic microorganisms degrading phenol are isolated and 

characterized, parameters for example contaminant concentrations, feasible 

biomass, concentrations, temperature, pH, microbial completion and 

adaptation are the most significant factors that influence phenol degradation 

rate and depends on the period during which the culture was adapted to 
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phenol. In this study, phenol was used as a model compound for removal 

by microorganisms. 

Materials and Methods 

Collection of soil samples 

Soil samples were collected from the area contaminated with the sewage 

discharged from the Hospital area, Kollam, Kerala. The samples were 

collected aseptically from top 4 cm soil profile where most of the microbial 

activity takes place, and thus where most of the bacterial population is 

concentrated. The soil samples were collected using sterile sealed 

polythene bags and transported to the laboratory for further analysis. 

 

Fig.1: Area of sample collection 

Isolation of bacterial strain capable of degradation of phenol by soil 

enrichment method 

Isolation of bacterial strain was performed using Mineral Salt Medium 

(MSM). 
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Table 1: Composition of mineral salt medium 

Chemical composition g/L 

KH2PO4  0.5 

K2HPO4  1.5 

NaCl  0.5 

MgSO4.7 H2O  0.5 

NH4NO3  1 

FeSO4.7H2O  0.01 

CaCl2.2H2O  0.01 

NH4SO4  0.5 

pH  7 

  

Mineral salt medium was prepared by adding the components above and 

then kept in laminar air flow for some times. A volume of 100 ml of 

mineral salt medium were taken in each 5 conical flasks with different 

phenol concentration (0.1-0.5%). A quantity of 1gm of soil sample was 

suspended in each 5 conical flasks containing 100 ml of mineral salt 

medium. Phenol was used as sole source of carbon and then the culture 

flasks were incubated at 32°C on rotary shaking incubator at 120 rpm for a 

week (Nagamani et al., 2009) 

After 5days, serial dilution was done by taking 1ml of sample from each of 

the 5 conical flasks containing the mineral salt broth with different phenol 

concentration and transfer it into 9ml of sterile water taken in each test tube 

and mixed properly. Then 1ml of the suspension from the initial test tube 

was aseptically transferred into test tube containing 9ml of sterile water and 

mixed properly (10
-2

). Further 1ml of suspension was transferred into the 

test tube containing 9ml distilled water thoroughly and diluted upto 10
-6 

dilution. 

From each dilution, 0.1ml of the sample was poured into already prepared 

mineral salt agar plates. The inocula were spread properly by using an L-

rod. The plates were incubated for 24h at 37°C. After incubation, average 

number of bacterial colonies in each plate was counted and calculated. 

Total bacteria present per gram of soil sample was calculated as 
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 Isolation of pure culture  

Select individual colonies from the plates. Choose only colonies that are 

well separated from neighboring colonies and look morphologically distinct 

from each other. Sterilize the loop by dipping it in alcohol and flaming it. 

Quickly open petridish of interest, and touch the loop to a bare spot in the 

agar to cool it. Then, remove a small amount of a colony of interest onto 

the loop. Taking a fresh nutrient agar plate, make a streak a few centimeters 

long on one side. Sterilize and cool again, then make a streak that crosses 

the initial streak only on the first pass. Repeat this process twice more in 

the same manner. 

Maintaining the stock culture 

The stock culture was maintained on a mineral salt agar plate and they were 

kept at 4ºC and transferred periodically for further analysis. The isolated 

culture was sub cultured in the mineral salt medium and 1.5ml of the 

culture were mixed with 0.5ml of sterile 60% glycerol stock and preserved 

in cryotubes. The tubes were mixed properly by vortexing and kept 80ºC 

for long term storage. 

 Morphological and biochemical characterization of bacteria (Prescott 

et al., 2008) 

Morphological and biochemical characterization of isolated bacterial strains 

were done by Gram staining and through several biochemical tests such as 

IMViC test (Indole test, Methyl red test, Voges Proskauer test and Citrate 

utilization test), amylase test and catalase test. 

Growth kinetics of microorganisms degrading phenol  

Biomass was estimated by Dry cell weight method. A volume of 100 ml of 

sterile mineral salt medium containing phenol (0.5%) as sole source of 

carbon were taken in each 4 conical flasks. The bacterial strains obtained 

by enrichment isolation method were inoculated into a sterile mineral salt 

media broth and incubated at 35°C in shaking incubator at 120 rpm. 

Samples were taken at 12 hr interval up to 96 hour and 1 ml of the culture 

was taken in an Eppendorf tube. The tube was then kept in the centrifuge at 

1400 rpm for 10 minutes. It was observed that biomass was collected at the 
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bottom and the top liquid part is called the supernatant.  The supernatant 

was then separated from the top and the biomass was allowed to dry for 15 

minutes. The weight of an empty Eppendorf tube was measured and then 

the weight of the tube with biomass was measured. The difference of these 

two weights gave the growth of biomass resulted due to phenol 

degradation. 

Estimation of phenolic compound Degradation  

A volume of 100 ml of mineral salt medium were taken in each 5 conical 

flasks and the culture media were adjusted to pH 7.0. One is taken as 

control.  Sterilize the broth and then add phenol 0.5g/100ml (0.5%) as sole 

source of carbon to each conical flask. The bacterial strains obtained by 

enrichment isolation method were inoculated into sterile broth. The sterile 

mineral media broth containing 0.5% phenol as carbon source without any 

inoculum was kept as control.  A series of such conical flasks was then 

shaken at a constant speed of 120 rpm at a temperature of 35ºC. 

At regular intervals (0hr, 24hr, 48hr, 72hr) the estimation of phenolic 

concentration was done by using Folin‘s Ciocalteau method. Samples 

(0.5ml) collected from different conical flasks at regular intervals were 

mixed with 2.5 ml of Folin-Ciocalteu reagent (previously diluted 10-fold 

with distilled water) and 2 ml of Na2 CO 3 (7.5%). After 15 min at 45°C, 

the absorbance was measured at 650 nm versus blank sample on 

spectrophotometer (shimadzu-UV-3600). The samples were prepared in 

triplicate for each analysis and the mean value of absorbance was obtained. 

The average absorbance values obtained at different concentrations of 

gallic acid were used to plot the calibration curve. The decrease in 

concentration of the phenolic compound was determined by using gallic 

acid as the standard. Results were expressed as milligrams of gallic acid 

equivalent per gram of dry weight (mg GAE/g dw). The percentage 

degradation of gallic acid by bacteria was calculated by the following 

equation (Shweta et al., 2013). 

                          

  
                                             

                 
 

Statistical analysis  

Data were expressed as means ± standard deviation (SD) of three replicate 

determinations. All statistical analysis was carried out using a SPSS 
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(Chicago, IL) statistical software package (SPSS for Windows, ver.17, 

2008). To determine whether there were any differences among the means, 

one way analysis (ANOVA) and the Duncan‘s New Multiple range test 

were applied to the result at 0.05 level of significance (p<0.05). 

Results and Discussion 

Isolation of bacterial strain capable of degrading phenol by soil 

enrichment method 

Isolation of bacterial strain was performed using an enrichment culture 

technique using Mineral Salt Medium (MSM). A volume of 100 ml of 

mineral salt medium were taken in each 5 conical flasks with a selected 

phenol concentration (0.1-0.5%) as the sole source of carbon at optimized 

pH (7) and temperature 35°C (Fig.2). A quantity of 1gm of soil sample 

collected from dumpsites where hospital wastes as well as the sewage 

generated from the hospital are been discharged was suspended in each 5 

conical flasks containing 100 ml of mineral salt medium. Up on enrichment 

with a xenobiotic compound, the natural selection of microorganisms 

adapted to the presence of a xenobiotic has high potential for the 

biodegradation of the compound. Enrichment culture technique has earlier 

been used to isolate several bacteria capable of phenol degradation, which 

includes Arthrobacter, Bacillus cereus, Citrobacter, Mircococcus and 

Pseudomonas putida (Kanekar et al., 1999). 

 

Fig.2:  Enrichment of soil samples in mineral salt media containing 

different concentration of phenol (0.1-0.5%) 
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Selective isolation of phenol degrading bacteria 

The isolation of specific colonies of microorganism was done by serial 

dilution method. After performing serial dilution method (Fig.3), numerous 

colonies were obtained from each of the 5 conical flasks containing the 

mineral salt broth with different phenol concentration such as (0.1-0.5) %. 

The total bacterial population (CFU/ml) was observed at       
 dilution for 

all the tested concentration. The population was high (2 x 10
5
 CFU/ml) in 

the culture flask containing 0.2% of phenol concentration, followed by the 

culture flask containing (0.1-0.5%) of phenol concentration. The culture 

flask containing 0.5% of phenol showed 0.38 x 105 CFU/ml. The growth of 

phenol resisting microorganism is described in the table 2. The cultures 

obtained in the various dilutions of the tested soil samples are shown in 

figure 4. Even a minute amount of soil contains millions of bacteria 

and hence dilution of soil sample is necessary before bacterial 

isolation. This was performed by the serial dilution spread plate 

technique. Similar method has been used by Paller et al., 1995. 

 

Fig.3: Serial dilution of soil samples 
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Table 2:  The details of the soil samples collected from different 

locations. 

Concentration of phenol (g/100ml) Number of CFU 

0.1 1.5x 10
5
 CFU/ml 

0.2 2 x 10
5
 CFU/ml 

0.3 0.63 x 10
5 

CFU/ml 

0.4 0.59 x 10
5
 CFU/ml 

0.5 0.38 x 10
5
 CFU/ml 

 

 

Fig.4:  Cultures obtained in the various dilutions of the tested soil 

samples Isolation of pure culture  
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Among different colonies, four bacterial colonies were aseptically taken 

and streaked on nutrient agar plates and pure cultures of those colonies 

were prepared (Figure 5). 

 

Fig.5:  Pure cultures (B1, B2, B3 & B4) obtained on the nutrient agar 

plates 

Morphological characterization of bacteria 

Isolated bacteria were characterized through morphological characterization by 

Gram staining. The results of colony morphological study of isolated bacteria 

presented in Table 3. Morphological characteristic revealed that the isolated 

bacterial strains (B1 & B3) on the agar medium were rod shaped and gram 

positive whereas the isolated bacterial strains (B2 & B4) on the agar 

medium were round shaped and gram negative (Table 3 & Table 4). 
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Table 3:  Colony morphology of isolated soil bacteria 

Colony 

Features 

Bacterial Strains 

B1 B2 B3 B4 

Colour White white Creamy Creamy 

Shape Rod Round Rod Round 

Margin Filamentous Regular Entire Regular 

Elevation Flat Flat Raised Raised 

Surface Smooth Smooth Smooth Smooth 

Pigments Nil Nil Nil Nil 

 

Table 4: Gram’s staining of bacterial isolates 

Bacterial isolates Result 

B1 Gram Positive 

B2 Gram Negative 

B3 Gram Positive  

B4 Gram Negative 

 

Biochemical characterization of bacteria 

The phenol degrading bacteria were isolated from different soil samples 

were characterized through several biochemical tests such as IMViC test 

(Indole test, Methyl red test, Voges Proskauer test and Citrate utilization 

test) (Table 5). Morphological and biochemical tests were carried out 

according to Bergey's Manual of determinative Bacteriology (Buchana and 

Gibbons, 1974). 
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Table 5: Biochemical test of isolated soil bacteria 

 

Tests 

Bacterial Isolates 

B1 B2 B3 B4 

Indole test Positive Negative Positive Negative 

Methyl red test Positive Negative Positive Negative 

Voges Proskauer test Positive Negative Negative Negative 

Citrate utilization test Positive Negative Negative Negative 

 

Indole test 

In this experiment, the isolated bacterial strains (B1, B2, B3& B4) to be 

tested was inoculated in peptone broth and incubated overnight at 37°C for 

48 hours along with uninoculated peptone broth (control). After incubation, 

few drops of Kovac‘s reagent were added. The tubes inoculated with 

bacterial strains B1 and B3 showed the formation of a pink colour in the 

reagent layer indicated the positive reaction.  While the negative reaction 

was shown in the tubes inoculated with bacterial strains B2 and B4 (Fig.6). 

 

 

Fig.6: Indole test [B1, B2, B3, B4 & C (uninoculated)] 
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Methyl red test 

Methyl red is widely used as pH indicator for its characteristic that change 

colour in response of changes in pH. The bacterial strains (B1, B2, B3 & 

B4) to be tested was inoculated into peptone broth and incubated at 37°C 

for 48 hours along with uninoculated peptone broth (control). The pH of the 

medium was tested by addition of 5 drops of methyl red reagent. The tubes 

inoculated with bacterial strains B1 and B3 showed the development of red 

colour and it was taken as positive whereas methyl red negative organisms 

(B2 & B4) produced yellow colour (Fig.7). 

 

Fig.7: Methyl red test [B1, B2, B3, B4 & C (uninoculated)] 

 Voges Proskauer test 

The bacterial strains (B1, B2, B3 & B4) to be tested was inoculated into 

peptone broth and incubated at 37°C for 48 hours along with uninoculated 

peptone broth (control). Barritt‘s reagent A and Barritt‘s reagent were 

added to the broth with shaking and the tube was allowed to stand for 15 

minutes. The tubes inoculated with bacterial strain B1 showed the 

development of a cherry-red colour and it was taken as positive whereas the 

bacterial strains B2, B3 & B4 showed negative result (Fig.8). 
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Fig. 8: Voges Proskauer test [B1, B2, B3, B4 & C (uninoculated)] 

Citrate utilization test 

In this part of the experiment, the isolated bacterial strains (B1, B2, B3 & 

B4) were inoculate and incubated for 24hrs on Simmon‘s slant agar along 

with uninoculated Simmon‘s slant agar (control). The first tube inoculated 

with bacterial strain B1 showed positive result, in which the colour of the 

agar changed from green to blue. Meanwhile, the remaining tubes 

inoculated with bacterial strains B2, B3 & B4 showed negative result, in 

which the agar remained green in colour. The colour of the uninoculated 

Simmon‘s slant agar (control) remained green (Fig.9). 

 

Fig.9: Citrate utilization test [B1, B2, B3, B4 & C (uninoculated) 
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Biochemical test is carried out to differentiate the members of family 

enterobacteriaceae. Two bacterial strains B1 and B3 showed positive 

reactions for Indole test, Methyl red test whereas only one bacterial strain 

(B1) showed positive result for Voges Proskauer test and Citrate utilization 

test. IMViC test were also carried out in various studies to differentiate the 

members of family enterobacteriaceae (Chakraborty et al., 2010). 

Primary screening for amylase production 

Primary screening of the isolated bacterial colonies (B1, B2, B3 & B4) 

were done individually for their ability to produce amylase on the starch 

casein agar plates. The freshly prepared single culture was point inoculated 

on the center of the agar plates and incubated at 30ºC for 3 days. The 

hydrolysis of starch around colonies was visualized by flooding the plates 

with grams iodine solution. The plates were then kept undisturbed for 5-10 

minutes and then the iodine solution was discarded from the plates.  

In the zone of degradation, no colour forms, which is the basis of the 

detection and screening of an amylolytic strain. The zone formation around 

the colony was due to the hydrolysis of starch by amylolytic enzymes 

produced by culture.  Among the 4 bacterial isolates, only 3 isolates (B1, 

B2 & B4) were found to be the producers of amylase in starch agar 

(Fig.10).  

 

 



Sija S. L. 

 

 87     

 

Fig.10: The zone formation around the colony due to the hydrolysis of 

starch by amylolytic enzymes (B1, B2 & B4) 

 

Catalase Test 

This test demonstrates the presence of catalase, an enzyme that catalyses 

the release of oxygen from hydrogen peroxide (H2O2). It is used to 

differentiate those bacteria that produces an enzyme catalase from non-

catalase producing bacteria. Here all the bacterial strains (B1, B2, B3 & 

B4) showed negative result (Fig:11). Normally 3% H2O2 is used for the 

routine culture while 15% H2O2 is used for detection of catalase in 

anaerobes. 

 



Holistic Thought  Volume: XXI No.1 2022-2023 

 

88 

 

Fig.11: Catalase test [B1, B2, B3, B4 & C (uninoculated)] 

 Growth kinetics of microorganisms degrading phenol  

The cell growth at different time with an interval of 12 hours was recorded. 

The readings are as per noted in Table 6. A graph was plotted with time 

versus the biomass growth (Fig.12). The maximum growth of biomass 

shows that particular microorganism can resist phenol with maximum 

growth and maximum degradation of phenol. It is observed from the table 

below that the organisms B1& B2 showed maximum growth at 60 hours 

but the growth of biomass is greater for the organism B3 at 48 hours.  

Table 6: Observation for the cell growth with respect to incubation 

time for 4 isolated colonies 

 Cell growth or biomass (mg) 

B1 B2 B3 B4 

0hr 0 0 0 0 

12hr 0.11 0.043 0.045 0.033 

24hr 0.19 0.16 0.18 0.09 

36hr 0.23 0.195 0.185 0.12 

48hr 0.35 0.36 0.6 0.21 

60hr 0.48 0.41 0.57 0.38 

72hr 0.21 0.29 0.3 0.28 

84hr 0.17 0.17 0.1 0.11 

96hr 0.02 0.036 0.05 0.034 
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Fig.12: Degradation of phenol by various bacterial strains ([B1, B2, B3, 

B4 & C (uninoculated)] 

Estimation of phenolic compound Degradation by isolated bacterial 

strains 

In the present study, four different bacterial samples were explored to 

estimate their phenolic compound degradation. Total phenol compounds, as 

determined by Folin-Ciocalteu method, are reported as gallic acid 

equivalents by reference to standard curve (Fig.13). The calibration curve 

showed linearity for gallic acid in the range of 2-10 mg/ml, with a 

correlation coefficient (R
2
) of 0.992 (Fig.13). Spectrophotometric detection 

was done at 650 nm. Formation of blue colour with different concentration 

of standard gallic acid is represented in Figure 14. 

 

Fig. 13: Standard calibration curve of gallic acid at concentrations of 2, 

4, 6, 8 and 10 mg/ml 
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Fig.14: Formation of blue colour with different concentration of 

standard gallic acid (2 -10mg/ml) 

Table: 7 Degradation of phenol by various bacterial strains ([B1, B2, 

B3, B4 & C (uninoculated)] 

 Phenol concentration (mg/ml) 

B1 B2 B3 B4 Control 

0hr 5 5 5 5 5 

24hr 3.34 4.01 3.77 2.47 5 

48hr 2.78 3.18 2.5 1.45 5 

72hr 2.11 2.29 1.72 0.28 5 

 

Fig.15: Degradation of phenol by various bacterial strains ([B1, B2, B3, 

B4 & C (uninoculated)] 
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After 24 hours of inoculation, the bacterial strains B1, B2, B3 and B4 

showed a decrease in concentration of phenolic compound ie, gallic acid to 

3.34, 4.01, 3.77 and 2.47 mg/ml respectively. After 48 hours it was reduced 

to 2.78, 3.18, 2.5 and1.45mg/ml respectively and after 72 hours it was 

reduced to 2.11, 2.29, 1.72 and 0.28 mg/ml respectively (Fig.15). The result 

of the present study showed that the bacterial strain B4 showed maximum 

phenolic degradation after 72hrs of incubation, ie, from 5mg/ml to 

0.28mg/ml. After 48 hours of incubation, the 92.2%, 95% and 95.8% of 

phenolic compound in the sample has been reduced by the bacterial strain 

B4 (Fig.15). 

Similar to the result of the present study, the use of starch nutrient agar and 

iodine for detecting amylase producing microorganisms have been reported 

by Forgarty and Kelly (1979) and also by Iverson and Millis (1974), who 

stated that starch hydrolysis can be detected on plates as a clear zone 

surrounding a colony. The mechanism of a clear zone observed was due to 

the fact that the amylase produced during the growth of the organisms has 

hydrolysed the starch around the colony, there by testing negative when 

flooded with iodine. Out of these isolates, only four were selected and they 

were subjected to higher initial phenol concentration 0.5%. Of the strains 

tested, B4 showed a higher potential to degrade phenol at 0.5% which 

ultimately led to higher biomass production by the strain. The results 

obtained are in agreement with the findings of (El-Sayed et al., 2003) they 

have isolated Pseudomonas aeruginosa from a coking plant which used 

phenol as the sole carbon source. Several species of Pseudomonas as 

phenol degraders have been reported by various researchers; Pseudomonas 

cepacia (Ghadi and Sangodhkar, 1995), Pseudomonas pictorum (Chitra et 

al.,1995) and Pseudomonas putida (Kanekar et al., 1999). 
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Abstract 

The philosophies and activities of Sree Narayana Guru and Sri Chattambi 

Swami stems forth from the same Advaita view. A closer study of their 

philosophies would reveal some remarkable differences. These differences 

may be observed both in their thoughts as well as the manners in which 

those got translated into words and activities. These differences ranged 

from those in the tones of language they used to the diverse attitudes they 

maintained towards religion and other faiths. 

The Styles and Tones of Writing 

A comparative study of the written works of Sree Narayana Guru and Sri 

Chattambi Swami may proceed from a study of their works of philosophic 

nature. In the case of Sree Narayana Guru prominent works in this category are 

Darsanamala, Atmopadesasatakam, Advaitadipika and Brahmavidyapanchaka. 

In the case of Sri Chattambi Swami the study has to be based on 

Advaitacintapaddhati and Nijanandavilasam. In the works of these teachers 

that are taken up for comparative evaluation, the first difference that we 

observe is that the four works of  Sree Narayana Guru cited above are in 

verse while the  works of Sri Chattambi Swami are in prose. The 

Darsanamala of Sree Narayana Guru may be looked upon as a basic text 

book on Advaita Philosophy. Here Advaita is considered from its different 

aspects. These ten aspects of adyaropa ( superimposition), apavada( 

negation), asatya ( untruth), maya ( illusion), bhanam (shining forth), karma 

(activity), jnana (knowledge), bhakti (religious devotion ), yoga (ultimate 

union) and (Nirvana) (transcendent liberation) are dealt with in ten verses 

for each such aspect. 
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It is in a parallel vein that Sri Chattambi Swami lays forth his thoughts in 

Advaitacintapaddhati which may be considered his primary writing on 

Advaita. He presents his thoughts in the form of six` prakarana‘s 

(explorative and explanative essays) as Adhyaropa apavadangal (on 

superimposition and negation)etc. Their works meet all the requirements of 

scholastic authenticity, structural linkage and logical coherence. These 

works go by the line of the `Samhita- kara‘s who present their philosophy 

serially as sadhanam (statement of objectives or meditative perception), 

prakaranam (exposition), Vadam (dialogue) and Brahmatmabodhanam 

(Awareness of the Ultimate and the limiting).It may be noticed that both 

Sree Narayana Guru and Sri Chattambi Swami begin their respective works 

on Advaita with a discussion of Adhyaropa and apavada (Superimposition 

and negation) While the Guru takes up these two separately devoting ten 

verses to each, Sri Chattambi Swami treats them together. 

Sri Chattambi Swami is seen to adopt a style of delineation that is patent to 

the traditional expositions of Vedanta like that of Sankara that starts with a 

series of definitions and explanations of its primary principles and 

constituents. In this traditional line, he goes on from tracing out the origin 

of the Godhead Trinity (Trimurty)etc. Evidently the line adopted by Sri 

Chattambi Swami is one that goes through the entire procedural gamut of 

traditional Advaita masters and texts. 

Sree Narayana Guru strikes a markedly variant note in this. His style in 

more than one aspect deviates from the traditional and breathes in the 

novelty of a unique personal style into his writings on Advaita. This can be 

seen in the very opening verse of Darsanamala. In Darsanamala Sree 

Narayana Guru subscribes poet like to a formal patterning o his verses. He 

orders them into units of ten verses in anustup metrical pattern for each one 

of the ten topics he deals with.  He has taken care to keep his diction also in 

the poetic vein throughout while thus we see a poet of great merits in Sree 

Narayana Guru even in his writings on Advaita Vedanta, what we see in Sri 

Chattambi Swami is the master of a unique prose style. His prose borders 

on the rhetorical and is capable of carrying great logical and argumentative 

vehemence.  

The employment of the classic advaita terminology in such writings makes 

them hard of comprehension to the common reader who is not well versed 

in such terminology. It could be observed from this that while Sri 

Chattambi Swami pursues an inherently scholastic line of approach, Sree 
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Narayana Guru adopts a more pragmatic approach that would be more 

appealing to the common reader. 

Diction in the Philosophic Writings of Sree Narayana Guru and 

Sri Chattambi Swami 

The choice of words in particular and style in general compare interestingly 

in the case of Sree Narayana Guru and Sri Chattambi Swami This is in line 

with the different approaches they adopted in life and teachings. Sree 

Narayana Guru was not much inclined to confine him to the precincts of a 

strict scholarly discipline. The words and language of Atmopadesasatakam 

could be cited in example. On the surface, it is a piece of writing dealing 

with Advaita.He couches these thoughts in a simple and lucid Malayalam 

that is readily accessible to the common man. 

Lines like- 

                  ―Avanavan Atma sukhattinacaarikku
 

                   nnavayaparannu sukhattinay varenam‖
1 

(What deeds one involves in for attaining own happiness, should in turn be 

the source of happiness for others) are readily understood by anyone. 

The unique style and choice of words in these poems subtly empowers the 

reader to instruct himself on methods of spiritual inquiry and personal 

uplift. The first verse of Daivadasaka, another short philosophic poem by 

Sree Narayana Guru is a great example of this lucid and simple diction. The 

Guru takes philosophic topics of great depth to the young and old alike with 

amazing felicity and appeal in these two works – Atmopadesasatakam and 

Daivadasaka. 

This simplicity of diction is seldom shared by Sri Chattambi Swami. His 

word, very often inclines towards the scholarly and technical. His approach 

to the subject matter also is confined to the area of erudition and scholarly 

dialogue. A marked argumentative tone also may be noted.  These qualities 

of the language of Sri Chattambi Swami are best illustrated by his work 

Nijanandavilasam.The work comprises of eight explorative essays with 

titles like: Avstatraya sodhana Prakaranam etc. These titles are all grossly 

Sanskrit‘s and hard of comprehension to the common reader of Malayalam.  

That beyond the titles, the essays themselves are written in a ` Malayalam‘ 

which is not far removed from the language of the title, should give us a 
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fairly good picture of the nature of the language of Sri Chattambi Swami in 

this work. 

A comparative observation of the language of the two seers, lead to the 

conclusion that, while in general Sri Chattambi Swami, adopts a scholarly 

language of exalted erudition, the language Sree Narayana Guru is more 

akin to the language of common parlance we see this resulting in the Guru 

being able to draw the common man to thoughts like that of Advaita 

vedanta. 

Views of Sree Narayana Guru and Sri Chattambi Swami on Faiths, 

Religiocity, Rituals and Superstitios Believes and Practices Attitudes to 

and Critique of Religion and Faith 

Sree Narayana Guru and Sri Chattambi Swami were united in their broader 

goal of facilitating the evolvement of better society. However, how they 

went along or departed from the ways of faith and religion in this respect is 

markedly different. While Sree Narayana Guru apparently supported going 

along the lines of institutionalized religion in some respect, Sri Chattambi 

Swami directed his studies and teachings in such away that they would 

bring a new light to bear on ritualistic practices that in some instances took 

the form of a railing attack on the superstitious practices like animal 

sacrifices and in others effected in reiterating and spiritually or 

philosophically fortifying some ritualistic practices.  Initially Sri Chattambi 

Swami had envisaged it as a part of his mission, to educate the people out 

of pagan rituals. And establish among the society a more evolved kind of 

rituals and practices backed by the authority of the Vedas and the Tantras 

and conducive to the evolution of a more of refined spiritualism. This has 

been very helpful in preparing the ground for the comprehensive renovation 

of society that Sree Narayana Guru so successfully worked on.  A keen 

observation of the lines of thought and activities would reveal a subtle 

deviation of Sri Chattambi Swami leaning more towards a religious 

renewal while Sree Narayana Guru took to a total reshaping of society. The 

influence of this divergence is evidenced in their attitudes in accepting and 

refuting elements in religious practices and faiths. Many movements for 

progressive transformation of society were alive across the length and 

breadth of India during the later half of 19 c. and the early part of 20 c. 

They were either with the nature of religious revival or social changes. In 

Kerala both these aspects constituted a confluence, with Sri Chattambi 
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Swami representing more of one while Sree Narayana Guru, represented 

more nof the other. 

While Sree Narayana Guru is seen to have adopted a near rationalistic 

approach in many aspects of faiths and practices, he seldom appears to 

refute Religion. Sri Chattambi Swami was different in this that there have 

been instants of apparent refutation of or attack on certain riligious faiths 

from his part. ―Matam etayalum Manusyan Nannayai mati ―(Betterment of 

Man has primacy; it little matters how or through what religion.)  Is a 

famous Sree Narayana Guru statement which places him grounded on 

confirmed religious  tolerance. A vehement attack on the proselytizing 

campaigns of Christian missionaries that vilified Hindu Religion, is seen to 

issue forth as a book from Sri Chattambi Swami, which has the telling title 

of Christumata Chedanam ( A dissection of The Christian faith/ A cutting 

to shape of The Christian Faith). Even here a discerning reader would find 

that, it is not so much Christanity that the Swamikal rails against as the vile 

practices of a band of proselytizing zealots. However, a work of this nature 

could not ever be expected from Sree Narayana Guru. The ecumenism of 

Sree Narayana Guru is beautifully and tellingly in the 41
st
 verse of 

Atmopadesasatakam
2
 

.
The ignorant wallow in ungainful arguments based 

on faulty reasoning‘s they invent in matters of faith. Their state could be 

compared to that of a group of blind men who insist the shape of the 

elephant is what each among them feels from  such part of elephant that 

each  got to touch at the moment.  

Comparative Attitudes to Scholarly Debates, Dialogues and 

Philosophic Issues 

The principal texts considered to be belonging to Vedanta are The 

Upanishads, Brahma sutra and Bhagavat GIta. Among these, it is the 

Brahma Sutras that has commonly been submitted to hair splitting debate in 

erudite circles through its history. These series of arguments followed 

Sankara writing a commentary on them. It is worth  special notice that in no 

one of his works numbering upward of sixty-four, has Sree Narayana Guru 

is seen to adopt the argumentative mode. He goes the way of concordance 

has been highlighted by his being instrumental in convening the first Asian 

concordance of religions and the second in the world. The legend that the 

Guru himself wrote to be displayed at the conference venue read: ` Not to 

Argue and to Win – `It is to Know   and to inform.  
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Sri Chattambi Swami puts forth the theory that the original main plank  of 

Kerala society was  the ` nayaka ‗ segment of society who later came to be 

known as ` nayar‘ s. The ` Brahmin‘ s as such enjoyed no authority or 

primacy over others and the foisting of the type of the system of for casts 

was effected by these ` brahmins‘ through erroneous interpretation of the 

Vedas to suit their crafty ends. This kind of argumentative attitude is 

prominently seen in Sri Chattambi Swami Vedadhikaranirupanam and 

Prachinamalayalam.Two other works of Sri Chattambi Swami in this 

argumentative vein are Moksa Pradipa Khandana and Jivakarunya 

nirupana. 

While Sri Chattambi Swami is seen to have adopted all along, the line of 

debating and arguments resorted traditionally by scholars including 

Sankara, Sree Narayana Guru strike a markedly different note. Sree 

Narayana Guru is seldom seen in an argument of any kind.  

Sree Narayana Guru and Sri Chattambi Swami in Movements 

for Transformation in Society. 

It has been well acknowledged how instrumental both Sree Narayana Guru 

and Sri Chattambi Swami have been in the Renaissance of Kerala Society. 

However the ways the two were remarkably different. Sree Narayana Guru 

could engage himself with surpassing felicity and effectiveness in activities 

for social transformation, while himself solidly anchored in Advaita 

Vedanta. Most of the humanitarian concerns of the modern world like 

democracy, social justice, equality, and secularism found a place in the 

activities and activism that the Guru impelled. The influence of Sri 

Chattambi Swami, on the other hand was mostly confined to the sphere of 

the philosophic. He wielded his pen as sword in the war he waged against 

his ideological adversaries. His researches into the past the polemics he 

indulged in and even the interest he took in literature and other art forms 

were mostly to this end. 

Inspite of having had to uphold in theory egalitarianism as a natural 

corollary Advaita, Sankara Acarya had in practice play an acquiescent role 

along the line of the segregationists. Despite disagreeing with Sankara in 

many ideological issues, the general attitude of Sri Chattambi Swami had 

many things in common with that of Sankara. The relectence that is 

perceived on the part of Sri Chattambi Swami in headlong plunging into 

social activism may be considered as being in tune with this. The singular 
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greatness of Sree Narayana Guru realizes in that he was successful in 

finding enough space while rooted in the awareness of the single truth of 

Brahma (Transcendent wholeness of Truth), to use the principal of Advaita 

itself to wage a war against the iniquities and superstitious practices that 

were rampant in the society of his times. 

Though Sri Chattambi Swami, did not, as observed earlier, directly involve 

himself in many activities, his spiritual influence was greatly enlightening 

in transforming ritualistic practices in the society and providing them with a 

valid scriptural foundation. He spearheaded such movements chiefly 

through his disciples. The most prominent among the disciples of Sri 

Chattambi Swami were Nilakanntha Tirthapada and Tirthapada 

Paramahamsa. It was through them that Sri Chattambi Swami launched the 

program of renovating standardizing ritualistic practices cleansing them of 

superstitious accretions and social malaise. `Acarapdhati‘ (Ritualistic 

Systems)  and  `DevarchanaPadhati‘
3 

(Systems of Riligious Worship)  of  

Nilakantha Tirthapada and  `Lekhana Malika (A Garland of Writings) of  

Tirthapada Paramahmasa, were works addressing mainly the Nair 

community of Kerala, providing them with guidelines in effecting  

transformation in ritual practices. Sri Chattambi Swami had taken active 

interest in the writing of these works and had recorded a note highlighting 

its purpose in the introductory message he appended to ` Devarchana 

Padhati‘.In the wake of these works, a reformative movement lead by 

Ambalappattu Rainga Sankaran, Thazhattottathu Veluppillai, Mannathu 

Padmanabhan and others campaigned for a standardization and renovation 

of rituals through out Kerala. But there attempts did not meet with 

maximum success as the grip of Brahminism had so overwhelmed the 

community. 

The movement of social transformation gaining momentum among the 

Ezhava Community of Kerala, under the influence of Sree Narayana Guru 

drew the attention of the progressive sections of Nair society. They desired 

to install Sri Chattambi Swami in a similar role among themselves. But Sri 

Chattambi Swami displayed no assent to this and kept himself aloof. He 

should have been averse to any organizing that was sectarian in nature. 

though he did not take up the same kind of role as Sree Narayana Guru did; 

Sri Chattambi Swami and his erudition were greatly instrumental in 

effecting an intellectual revival and organizational awakening among the 

Nairs of Kerala. Challenging the monopoly of Brahmins in matters related 
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to the Vedas, and rationally diproving any special claims Brahmins had 

apportioned to themselves, he awakened the self respect of the Nair 

community. In this he had logically refuted even the most accepted Sankara 

Acarya. Sri Chattambi Swami was the first to expose the extent to which 

Brahminism had undermined communities in Kerala like that of the 

Nairs.The influence of Sri Chattambi Swami lent a solid and valid 

grounding to the social revolution. In a way the involvement of Sri 

Chattambi Swami in areas of spiritual knowledge and that of sree narayana 

guru in social activism was complementing each other in taking the land 

and its people to great levels of transformation that had bearings upon all 

the important aspects of life. 

Sree Narayana Guru and Sri Chattambi Swami were staunchly placed in 

Advaita Vedanta. They had several points of meetings and divergence in 

their ideological positioning and modus operandi as has been observed in 

this study. Above and beyond all this the one emphatic statement that carry 

all the weight of recent history  of the Malayalam speaking land , is that Sri 

Chattambi Swami and Sree Narayana Guru has together contributed to the 

modernization of this land like no other                        
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{]_Ôkw{Klw 

 \Ã klrZb\Ãm¯h³ \Ã hnaÀiI\mhp¶nÃ. s]mXpsh 

hnaÀiIscÃmw kn²m´§fnse bpàn]camb XÀ¡§fnepw 

hnhmZ§fnepsaÃmw Xmev]cyw Im«p¶hcmWv.  kÀ¤mßI 

hnaÀi\¯nsâ km¶n[yw ]et¸mgpw hnaÀi\¯nÂ D­mIp¶nÃ. 

{]k¶cmPsâ hnaÀi\w IemkrãnbpsS t\sc a\Êpw lrZbhpw 

tNÀ¯v h¨p \S¯p¶ hnNmc§Ä BWv. {]k¶cmP³ F¶ 

klrZb\mb hnaÀiIsâ hmb\bpsS adp]mT§sf Ipdn¨mWv Cu 

{]_Ô¯nÂ hnebncp¯p¶Xv. 

Xmt¡mÂ hm¡pIÄ 

hmb\bpsS adp]mTw, JÞ\hnaÀi\w 

Nn´bptSbpw kuµcyt_m[¯ntâbpw ]pXnb kahmIy§Ä krãn¨ 

hnaÀiI\mWv {]-k-¶-cmP³. kXykÔhpw kmlknIhpamb k©mc 

]Y§sf Xpd¶v Im«p¶hbmWv {]k¶cmPsâ hnaÀi\§Ä. hmbn¨p 

]Tn¨pd¸n¨ kn²m´§fptSbpw {]Xyb imkv{X§fptSbpw am{Xw 

]n³_e¯nÂ IemcN\Isf kao]n¡p¶ hnaÀiI\paÃ. ImcWw 

]Z§Ä¡v Øncamb AÀ°NaXv¡mc§fnse¶pw, BkzmZIsâ 

A\pam\a\pkcn¨v AXv amdns¡m­ncn¡p¶pþsh¶papÅ alna`«sâ 

]£¡mc\mWv At±lw.  al¯mb Hcp Iemkrãn  Hcp {]hmlw 

t]msebmWv hyànbpsS a\ÊneqsS IS¶p t]mIp¶Xv. AXv 

kIeXns\bpw cq]]cnWma§Ä¡v hnt[bam¡p¶p. ISemknÂ 

A¨Sn¨p hcp¶XÃ IemkrãnbpsS bYmÀ° cq]w. AXv hmb\¡mcsâ  

a\ÊnÂ cq]s]Sp¶XmWv. hmb\¡mcsâ  klrZbXzhpw 

kwthZ\£aXbpw hmk\IfpamWv cN\¡v AÀ°hpw [z\nbpw cq]hpw 

\ÂIp¶Xv. 

klrZb\mb hmb\¡mc³ 

\Ã klrZb\Ãm¯h³ \Ã hnaÀiI\mhp¶nÃ. Ihn krãn¨Xv 

klrZb³ ]p\:krjnSn¡p¶p. s]mXpsh hnaÀiIscÃmw 

kn²m´§fnse bpàn]camb XÀ¡§fnepw hnhmZ§fnepw XmÂ¸cyw 

Im«p¶hcmWv. IemkrãnIÄ hmb\¡mcnÂ P\n¸n¡p¶ A\p`qXnIfpsS 

temIs¯ hnaÀiIÀ ad¶p t]mIp¶p. kÀ¤mßI hnaÀi\¯nsâ 

km¶n²yw ]et¸mgpw hnaÀi\¯nep­mIp¶nÃ. BhÀ¯nþ¨pÅ 
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hmb\bneqsS Hcp IrXnsb Npän¸än \nÂ¡p¶ ap³[mcWIsfbpw, 

AXpÄs¡mÅp¶ kuµcyimkv{X]camb aqey§sfbpw DS¨phmÀ v̄ 

]pXnb kuµcyimkv{X¯nsâ km[yXIsf Xpd¶nSpIbmWv Hcp \Ã 

hnaÀiI³ sNt¿­Xv. BkzmZ\¯nsâ Xe§fnÂ henb 

s]mfns¨gpXepIÄ \S¯n kmlnXyNcn{Xw amänsbgpXm³ \s½ 

t{]mÕmlnþ¸n¡pIbpw  sN¿p¶p. 

hmb\bpsSbpw  BkzmZ\¯ntâbpw  thfbnemWv Hcp IrXn¡v Poh³ 

e`n¡p¶Xv. kwthZ\ iànbpÅ hmb\¡mcs\ e`n¡m¯nSt¯mfw 

Imew kmlnXyIrXnIÄ \nÀÖohamsW¶mWv {]k¶cmP³ IcpXp¶Xv. 

―hnaeXcamb lrZbapÅh\mWv klrZb³. lrZbkwhmZ£aXbmWv 

klrZb\p­mbncnt¡­ apJykn²n. klrZbt\¡pdn¨pÅ Cu 

Imgv̈ ¸mSv hym]vXntbdnb H¶msW¶ Imcy¯nÂ kwibanÃ.   klrZb³   

F¶ ]Z¯n\v  kam\amb ]Zw Cw¥ojv  `mjbnenÃ.  Imhy§fpambpÅ 

\nc´c  ]cnNbhpw, kuµcyin£Whpw e`n¨ klrZbsâ 

BkzmZ\Xe§fnseþ ¯pt¼mgmWv IhnX AXnsâ kÀ¤]camb 

PohnXamþcw`n¡p¶Xv.''  ({]k¶cmP³, 2004:25). 

IemkrãnbpsS t\sc a\Êpw lrZbhpw tNÀ¯ph¨p \S¯p¶ 

hnNmc§Ä asämcp Iemkrãnbmbn amdp¶ k¦oÀ®amb {]{InbbmWv 

hmkvXh¯nÂ {]k¶cmP\v kmlnXy hnaÀi\w. DbÀ¶ 

kuµcyt_m[hpw, kq£ambn Imcy§Ä ImWp¶Xn\v DÄ¡mgv¨bpÅ 

I®pIfpw, I­Imcy§Ä icnbmbn tcJs¸Sp¯m\pÅ 

kXykÔXbpamWv {]k¶cmP³ F¶ hnaÀiIsâ  ssIapXÂ. 

eoemImhyw hmbn¨t¸mÄ 

eoemImhyw ho­pw ]cntim[n¡pt¼mÄ F¶ ]T\¯nsâ BapJ¯nÂ 

{]k¶cmP³ ]dª hm¡pIfnÂ Hcp klrZbsâ  iÐamWpÅXv.  

F§s\tbm eoemImhyw F¶ clky¯nÂ Rm³ sN¶phogpI 

bmbncp¶p. IhnbpsS asämcp Imhyhpw C{XtaÂ Fsâ kzmØyw 

sISp¯nbncp¶nÃ. AXpsIm­mWv eoemImhyw ]Tn¡phm³ Rm³ 

Xocpam\n¨Xv. eoesbþ¡pdns¨gpXpt¼mÄ \nÀ_Ôambpw 

]dªncnt¡­ sdmam³dnknkw, IpamcalmIhn, \mSIobX F¶o 

Imcy§Ä Rm³ kv]Àin¨n«p t]mepanÃ, F´n\v, ]T\s¯ 

kw_Ôn¨nSt¯mfw Fsâ Nn´ IhnbpsS aäp Imhy§fnþte¡v 

hym]n¸n¡cpsX¶p IqSn Rm³ Xocpam\saSp¯ncp¶p. Rm³ FÃmw 

ad¶p. eoemImhys¯¡pdn¨v am{Xw HmÀ¯p. AXnsâ iànbpw 

]cnanXnIfpw Cu ]T\¯nep­v.  ({]k¶cmP³, 1979:7). 

kv{Xo ]pcpj t{]as¯¸än Ihn¡p­mb ZÀi\w Gähpw \¶mbn 

{]Xn^en¨ Imhyw eoebmsW¶v {]k¶cmP³ hnebncp¯p¶p. eoe 

cNn¡p¶ thfbnÂ Ipamcm\mimsâ am\knI \nebnÂ henb amäw 

kw`hn¨p F¶mWv hnebncp¯p¶Xv. ''\fn\n cNn¡p¶ L«¯nÂ 

Bim\nse kzXz hyànXz§fpsS kz`mhaÃ eoe cNn¡p¶ 

kµÀ`¯nÂ  Bim\nse kzXzhyànXz§fpsS kz`mhw. kmaqlnI 

PohnX¯nte¡v IqSpXÂ Cd§n s]cpamdnbXnsâ ^eambn `uXnI 
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ho£WamÀ¶ hyànXz¯n\v, eoe cNn¡p¶ Imemamhpt¼mtg¡pw 

ap³Xq¡w kn²n¡p¶p.'' (]Wn¡À, Fw.]n., 1985 : 104). 

sN¼I¸qhnsâ amZIKÔw kqNn¸n¡p¶Xpt]mse eoemImhy¯nse 

t{]a¯n\v hÃms¯mcp amZI kuµcy¯nsâ ]cnthjaps­¶mW 

{]k¶cmP³ ]dbp¶Xv. kv{Xo ]pcpj t{]a¯n\v F{Xam{Xw ZnhyX 

Iev]n¨mepw AXnsâ cXn kz`mhs¯ \ntj[n¡p¶Xv kXy¯nÂ 

\n¶pÅ Hfnt¨m«hpw Im]Sy¯nsâ {]IS\hpamhpw. Zm¼Xy PohnXs¯  

De¡p¶Xpw, XIÀ¡p¶Xpw ]et¸mgpw ssewKnIamb 

AkwXr]vXnbmWv. ''kv{Xo ]pcpj t{]a¯nsâ ASnØm\w Xs¶ cXn 

hnImc¯nemWv. eoebpsS {kãmhv `uXnI PohnX¯nÂ Hcp k¶ymkn 

Bbncp¶pshs¶mcp [mcWbp­v. ]s£, krãnbpsS thfbnÂ ImapI 

`mhamWv IhnbnÂ \ndªp \n¶ncp¶Xv.'' ({]k¶cmP³, 1979:17), 

C{XtaÂ lrZyambn BIÀjIambn a\pjya\ÊneqsS ]cyS\w \S¯nb 

IhnbnÃ F¶v {]k¶cmP³ hnebncp¯p¶p. ZznapJ hyànXzapÅ 

IemImcsâ DÅnepÅ hyànXzamWv ]et¸mgpw krãnbneqsS 

]pd¯phcp¶Xv. B hyànXzw kqNn¸n¡p¶Xv eoebpsS krãmhv 

cXnhnImc¯nÂ BIrã\mbncp¶p sh¶mWv. {]k¶cmP³ F¶ 

klrZb\mb \ncq]I³ eoebnÂ Bimsâ a\Êv Im«n¯cp¶p. 

{]Xybimkv{X¯nsâ AI¼Sn IqSmsX Hcp \Ã BkzmZI³ eoesb 

]cnNbs¸Sp¯n¯cp¶p. 

hnaÀiIsâ  {]XnkÔn 

\½psS PohnX¯n\pw kwk-vImc¯n\pw AXy´w hn]Xv¡camb amäw 

kw`hn¡p¶p. \½psS cmãob¯nÂ kw`hn¡p¶ sR«n¸n¡p¶ 

A[:]X\w cm{ãob¯ntâXpþam{XaÃ. \½psS am\knI 

PohnX¯nsâbpw, Bßiq\yXIþfpsSbpw, A[mÀ½nIXIfpsSbpw 

NnÓ§Ä IqSnbmWv. aqey§fpsS Xncnadn PohnX¯nsâ FÃm 

taJeIfnepap­v. C¶s¯ kmlnXyw tXSp¶ {][m\ {]iv\§fnÂ 

H¶mWnXv. C´y³ PohnX¯nsâbpw, tIcfob PohnX¯nsâbpw 

kz`mhambn amdn¡gnª Cu {]iv\s¯ B[p\nI hnaÀi\w 

th­Xpt]mse a\Ênem¡nbn«nÃ F¶v {]k¶cmP³ ]dbp¶p. 

B[p\nI hnaÀiIcnÂ ]ecpw Ct¸mgpw kmlnXy¯nÂ h¶amä§Ä 

ImWp¶nÃ. a\pjymkvXnXz¯nsâ ZpcqlXbpw, {`ãnsâ \m\mÀ°§Ä 

Xncªpw AhÀ \S¡pIbmWv. ImÂ \qäm­pImew ap¼v D]tbmKn¨ 

kn²m´§fpw, kzoIcn¨ \ne]mSpIfpw ]qÀ®ambpw 

A{]kàambn¡gnªp. ''kmlnXy¯nse {]tab¯nepw `mjbnepw 

BJym\¯nepw ImgvN¸mSnepw h¶ amäa\pkcn¨v kzbw amdphm\pw 

Ignbptam F¶XmWv C¶s¯ kmlnXyw B[p\nI hnaÀiItcmSv 

Dds¡¯s¶ tNmZn¡p¶Xv.''  ({]k¶cmP³, 2002 : 50). 

\½psS kmlnXy¯nÂ ]ndhnsbSp¯ B[p\nIm´cþNn´bpsS 

thcpIÄ aebmf¯nÂ Xs¶bps­¶v {]k¶cmP³ ]dbp¶p. a\pjy³, 

kzmX{´yw, cm{ãobw, aXw F¶nhsb¸än Fw. tKmhnµsâ Nn´IfnemWv 

AXnsâ thcpIÄ Bgv¶nd§nbncn¡p¶Xv. 
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a\pjyPohnXs¯¡pdn¨v DÄ¡mgv¨IÄ ]IÀ¶p Xcp¶ Ie 

\nÝbambpw ]mgvth-ebÃ AXv \ap¡v PohnXs¯¡pdn¨v 

shfn]mSpIfpsS cq]¯nÂ Adnhpw A\p`hhpw Xcp¶p. kmlnXy¯nÂ 

kw`hn¨n«pÅ amä§sf DÄs¡m­v kz´w kn²m´§fpsSbpw, 

kuµcyk¦ev]§fpsSbpw ]cnanXnIÄ ewLn¨p t]mIphm³ B[p\nI 

hnaÀiIÀ X¿mdmIp¶nÃ F¶XmWv hnaÀi\w t\cnSp¶ {][m\ 

{]iv\§fnsem¶v F¶v {]k¶cmP³ IcpXp¶p. 

hnaÀiI³ ASnØm\]cambpw klrZb\mbncn¡Ww F¶ Imcyw 

{]_Ô§fpw, ]T\§fpw FgpXp¶hÀ ]et¸mgpw ad¶p t]mIp¶p. Hcp 

IrXnsb¡pdn¨v imkv{Xobambpw hkvXp \njvTambpw ]Tns¨gpXp¶ 

{]_Ô§fpsS ]n¶nÂ kwthZ\ iànbpÅ klrZb\p­mInÃ. 

{]_Ô§fnÂ ]ÞnXt\m, ssk²m´nIt\m s\©phncn¨p 

\nÂ¡p¶XmWv ImWp¶Xv. ''GXp IrXnbpw, arZpeamb lrZb`mh§Ä 

\ndª  `mhKoXw t]mepw Hcp cm{ãobhmb\bv¡v hnt[bam¡mw. ]t£ 

B hmb\ ssk²m´nItâXmhcpXv. kulrZbtâXmhWw. 

hnaÀi\¯n\v hnt[bam¡p¶ IrXnbpsS adphit¯¡v shfn¨w 

{]kcn¸n¡p¶ kÀ¤mßI hnaÀi\w Ct¸mÄ hfscsbm¶pw 

D­mIp¶nÃ.''  ({]k¶cmP³, 2000 : 135). 

Häbmsâ GIm´amb temIamWv {]k¶cmP³ F¶ hnaÀiIsâXv. 

IemkrãnbpsS t\sc AbmÄ Xsâ  a\Êpw lrZbhpw tNÀ¯p 

hbv¡p¶p. ''Bßobhpw `uXnIhpamb Ccp«nÂ Ignbp¶ 

a\pjykaql¯n\v hnZybpw shfn¨hpw \ÂInb s{]manXyqkmWv 

HcÀ°¯nÂ kmlnXyhnaÀiI³.'' ({]k¶cmP³, 1995 : 86). 

H.F³.hn. Ipdp v̧ hnaÀin¡s¸Sp¶p. 

N§¼pg¡v tijw A]Nb¯nte¡v \o§nb Imev]\nI {]hWXIÄ 

Gähpw IqSpXÂ ImWp¶Xv H.F³.hn. Ipdp¸nsâ  IhnXIfnemsW¶v 

{]k¶cmP³ kaÀ°n¡p¶p. Pn. i¦cIpdp¸v hnaÀin¡s¸Sp¶p, F¶ 

{KÙ¯nÂ kpIpamÀ Agnt¡mSv Pn. i¦c¡pdp¸nemWv Imev]\nIXbpsS 

A]Nbw ZÀin¨Xv. F¶mÂ `mjbnepw, ssienbnepw, ]Z§fnepw, 

Iev]\Ifnepw XmfLS\bnepsaÃmw PoÀ®n¨ Imev]\nIþ`mh§Ä 

[mcmfambn \ndªp \nÂ¡p¶Xv H.F³.hn Ipdp¸nsâ 

IhnXIfnemsW¶mWv {]k¶cmP³ Is­¯p¶Xv. am{XaÃ Xsâ 

H¶mw Xcw {]ikvXnsIm­v Xsâ \memw Xcw IhnX aqSnhbv¡pIbpw 

sNbvXp. Imev]\nIXbpsS bmYmÀ° A]Nbw F¶ teJ\¯nÂ 

klrZb\mb hnaÀiIs\bÃ \mw {]k¶ cmP\nÂ ImWp¶Xv. Hcp 

JÞ\ hnaÀi\amWv Cu teJ\¯nÂ At±lw \S¯p¶Xv. 

H.F³.hn Ipdp¸nsâ IhnX Imev]\nIXbnÂ A`ncan¡pt¼mÄ 

Icp¯nÃm¯ B Imev]\nI `mh§fpsS {]ZÀi\imebnÂ a\pjy 

PohnX¯nse Xnà`mh§fpsS Bgw Is­¯m³ Ignbp¶nÃ. 

H.F³.hnbpsS IhnXIfnÂ N§¼pg¡hnXIfpsS a[pctImafIm´ 

]ZmhenbpsS apg¡amWv tIÄ¡p¶Xv. 



 

 113     

ImeL«s¯ AXnPohn¡pIbpw, `qXIme]mc¼cy§fnÂ \n¶v DuÀÖw 

kzoIcn¡pIbpw, hyXykvXhpw \ho\hpamb Imhy]mc¼cy¯n\v ]ndhn 

sImSp¡p¶hcpambncn¡pw bYmÀ°IhnIÄ.sshtem¸nÅnbptSbpw 

A¿¸¸Wn¡þcptSbpw IS½\n«bptSbpw IhnXIÄ ]cntim[n¨mÂ 

C¡mcy§Ä t_m[ys¸Spw. 

aebmf IhnX¡v CS¡ph¨v \ãs¸«p t]mb ]pcpj {]IrXn hos­Sp¯ 

sshtem¸nÅnbpsS Imhy`mjbpw, XpÅÂ ]m«pIfnepw 

NmIymÀ¡q¯nepw aäp {]mNo\ tIcfob Iemcq]§fnepw \ndªp 

\nÂ¡p¶ ^enXs¯  Cu ImeL«¯n\nW§p¶ Hcp Xcw 

ISp¯lmkyambn ]p\ÀÖohn¸n¨ A¿¸¸Wn¡cpsS ap\IqÀ¯ 

Imhy`mjbpw, \mtSmSn ]m«pIfnepw \mS³ Iem cq]§fnepw, 

]gs©mÃpIfnepw ImWp¶ {]mNo\ ]Z§Ä¡v ]pXnb AÀ° {]kàn 

\ÂInsIm­v IS½\n« cmaIrjvW³ cq]w sImSp¯ IncmXamb 

Icp¯pÅ Imhy`mjbpw HmÀ½bnÂ hcpt¼mÄ H.F³.hnbpsS a[pc 

tImafamb Imhy`mj ZpÀºeamsW¶v Bcpw ]dªp t]mIpw. Cu 

Imhy`mjbmIs« At±l¯nsâ cN\bpsS A]qÀÆXbnÃmbvabmWv 

FSp¯p ImWn¡p¶Xv. ({]k¶cmP³, 1999:13), 

H.F³.hn. {]tbmKn¡p¶ ]ZmhenIÄ N§¼pgsb A\pIcn¡p¶psh¶v 

{]k¶cmP³ ]dbp¶p. acmf§Ä, \otemev]e§Ä, arWmfw, 

BXnc\nemhv, IpfnÀ kÔy, Cfshbnsemfn, XncphmXnc¯mcw XpS§nb 

Imev]\nI `mh§fpsS AXna[pcw IeÀ¶ CS¸Ån¡hnIÄ 

Bthit¯msS D]tbmKn¨ ]Z§Ä H.F³.hn. AtX ImhykµÀ`¯nepw 

AÀ° {]kànbnepw [mcmfambn D]tbmKn¡p¶p­v. CS¸Ån¡hnIÄ 

]pd¯phn« BÀ{ZXbptSbpw hnjmZ¯nsâbpw hm¡pIÄ H.F³.hn 

AtX]Sn D]tbmKn¡pt¼mÄ hmSI¡c¨nÂ t]mse ]cnlmkambn 

amdp¶psh¶v {]k¶cmP³ ]dbp¶p. 

`qanbpsS Zpc´s¯¡pdn v̈ DÂIWvTtbmsS ]mSnb ``qans¡mcp 

NcaKoXw` F¶ IhnXbnÂ t]mepw `oXnZamb Hcp acW KoX¯nsâ 

cu{Z`mh§Ä AXn\nW§nb ]ZLS\bnÂ AhXcn¸n¡m³ H.F³.hn. 

Ipdp¸n\v Ignbp¶nÃ. Imev]\nIXbpsS A]Nbs¯ {]Xn\n[oIþcn¡p¶ 

IhnIfnÂ Gähpw {]ikvX³ H.F³.hnbmbXpþsIm­mWv At±l¯nsâ 

IhnXIsf hnaÀin¡p¶sX¶pw {]k¶cmP³ ]dbp¶p. 

B[p\nI Imes¯ PohnX Zpc´s¯ t{Im[hpw ^enXhpw IeÀ¶ 

Imev]\nI hncp²amb Imhy`mjbnÂ Nn{XoIcn¡p¶ IhnXIsfbmWv 

{]k¶cmP\v IqSpXÂ Cãw. IhnXbnÂ Ienbpw Nncnbpw D­mIWw 

F¶mWv At±l¯nsâ ]£w. ssh]coXy§Ä \ndª \½psS 

Ime¯n\v Gähpw CW§p¶ Imhyssien PoÀ®n¨ Imev]\nI 

`mh\bptSXÃ, adn¨v ap\IqÀ¯ NncnbptSbpw, ]cpjamb 

IenbptSbpamsW¶v {]k¶cmP³ Dd¨p hnizkn¡p¶p. AXpsIm­mWv 

Fw. tKmhnµsâ IhnXsb {]k¶cmP³ Cãs¸Sp¶Xv. Fw. tKmhnµsâ 

IhnXbnÂ Hfn¨ph¨ ^enXt¯msS kwkmcn¡p¶ Hcp \mtSmSn 

a\pjysâ kzcw DbÀ¶v tIÄ¡p¶Xpw AXpsIm­mhmw. BImi 

kz]v\§fnÂ Aeªp \S¶ncp¶ aebmfIhnXsb PohnX¯nsâ 
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]cp¡³ taJebnte¡v aS¡ns¡m­ph¶ \ntj[nbmb A¿¸¸Wn¡sc 

{]k¶cmP\v CãamWv. B[p\nI Imes¯ kwkmcn¡p¶ 

kXyZÀi\§Ä Bhnjv¡cn¡phm³ BZn_nw_§Ä D]tbmKn¡p¶ 

IS½\n«bnÂ Hcp IncmXsâ t{Im[Km\w {]k¶cmP³ tIÄ¡p¶p. 

IhnXsb kÀ¤mßIambn hgnsXän¨ k¨nZm\µs\ Hcp hnthInbmb 

IhnbmbmWv {]k¶cmP³ ImWp¶Xv. HmebptSbpw, \mcmb¯nsâ 

H¯miIqSmsX {]Ncn¨ sFXnly§fnse PohnXm\p`h§Ä¡v ]pXnb 

AÀ°am\§Ä \ÂIn  Cu temI¯nse amen\y¯nsâbpw \oXn 

tISpIfptSbpw AgnaXnbptSbpw temIw \ap¡v ap¶nÂ Xpd¶n« Pn. 

Ipamc]nÅ sNbvXXv ]pXnb sFXnly§Ä¡v cq]w 

sImSp¡pIbmbncp¶psh¶v At±lw hnizkn¡p¶p. hn\bN{µsâ 

IhnXIfnÂ Im«ptX\nsâ kzmZmWv {]k¶cmP³ cpNn¨dnªXv. 

D]kw-lmcw 

aäpÅhcpsS A`n{]mb§sf \njv¡cpWw ]pd´Ånþs¡m­v kz´w 

kuµcyt_m[w \ÂIp¶ iànbpsS shfn¨¯nÂ ]pXnb 

temI¯nte¡v {]thin¡p¶p. ap³KmanIfnÂ \n¶pw hyXykvXamb 

\ne]mSpIÄ kzoIcn¨psIm­v hyXykvX hgnIÄ tXSp¶p. hnaÀiI\pw 

IrXnbpw X½nepÅ s]mcp¯hpw s]mcp¯t¡SpamWv kmlnXy 

hnaÀi\¯nÂ auenIamb Imcyw. hym]vXntbdnb IemZÀi\w DÅnÂ 

kq£n¡p¶ {]k¶cmP³ F¶ klrZb\mb hnaÀiI³ Xm\pw 

Iemkrãnbpw X½nepÅ kzImcy_Ôw hnhcn¡pt¼mÄ 

aqey\nÀ®bhpw \S¡p¶p. 
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Abstract 

The Integrated Child Development System development programme, aimed 

at addressing malnutrition, health etc.The present system is manual system. 

Objective of ICDS Mission is to prevent under nutrition. It Strengthen 

ICDS as the first village post for health, nutrition and early.It also  

Focusing on children under 3 years.Focusing on early child care and 

learning environment. Moving from outlays to child-related outcomes. 

Fostering decentralisation and community based locally responsive 

childcare.Strengthen child care, nutrition and health education. It Inform 

beneficiary group and public about availability of core services.It also 

Promote social mobilisation and voluntary action 

The project is developed using PHP as designing tool and MySQL 

asdatabase.  PHP is a powerful tool for web programming From Microsoft 

and is the front end of this project with MySQL as backend. 

Introduction 

Integrated Child Development System has always been a matter of national 

concern. The various vertical health programmes initiated by the 

Government of India (GOI) from time to time did not reach out to the target 

community adequately. India adopted a well-defined national policy for 

children. In pursuance of this policy it was decided to start a holistic 

multicentric programme with a compact package of services. The decision 

led to the formulation of Integrated Child Development Services (ICDS) 

scheme – one of the most prestigious and premier national human resource 

development programmes of the GOI. 
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Improvement in the health and nutritional status of children 0–6 years and 

pregnant and lactating mothers. Reduction in the incidence of their 

mortality and school drop out.Provision of a firm foundation for proper 

psychological, physical and social development of the child. 

Enhancement of the maternal education and capacity to look after her own 

health and nutrition and that of her family Effective co-ordination of the 

policy and implementation among various departments and programmes 

aimed to promote child development. 

System Analysis:- 

Existing System 

The present system is manual system.The details of people and the 

availability of food grains and other items stored  in the books of records 

such as daily stock book,ledger book etc.It cannot work properly and also 

there is a chance of occurring errors. 

 Limitations: 

1. Distribution is not perfect. 

2. Black markettig and hoarding. 

3. Malpractice. 

4. Time consuming. 

5. More chance of errors. 

6. Redundancy. 

7. Paper records can be destroyed due to aging. 

8. Lack of security 

Proposed System 

This system helps to avoid black marketing and other malpractices in the 

present system.The distribution of commodities can be done by using smart 

cards instead of ration card.By the use of smart card the system can identify 

username,uid number and other details of each member of family and 

monthly entitlement of commodities will be stored in the chip of the 

card.Based on the needs of the user the dealer can provide commodities and 

the bill.So that the dealer cannot make fake records.Through the system 

user can purchase items easily.Because in our system we use smart cards 
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instead of ration card.Each ration shop owner shall be provided with a 

securitysmart card,which will have the monthly entitlements of each family 

linked with concerned ration shop.At the end of the month ration shop 

owner will get his transactions upload to the central database and sending 

to the supply officer.proposed system gives a facility to get the new 

schemes by SMS facility for alerting each card holders before the last date 

of purchasing inventories.And also a complaint register is used to register 

the complaintsof ration dealer and whole sale dealer to supply officer. 

In our system there are mainly four users. Each of them has there on 

privilege. 

1. Thaluk Supply Officer 

2. Wholesale Dealer   

3. Ration Dealer 

4. Card Holders 

The public distribution system website is very user friendly and helpful for 

both card holders and civil supplies department. 

Advantages of proposed system  

Advantages and Features of Proposed System 

1. Avoid black marketing and hoarding 

2. Distribution is easy with smart card 

3. Avoid chance to errors 

4. Provide security and accuracy 

5. High Speed processing 

6. Avoid Redundancy 

System Specification:- 

Software Specification   

Operating System  : WINDOWS XP/7 

Front End   : PHP 

Back End                                 :   MySQL Server 
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Hardware Specifications 

CPU    : PENTIUM 1V 

CPU Clock   : 1.5 GHz 

RAM    : 1GB 

Hard Disk   : 40 GB 

Keyboard   : Standard 

Mouse    : Normal 

Printer    : Inkjet 

 

 

 

Figure: Structure Chart   
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Figure: Menu Tree 

Implementation  is  concerned  with  those  tasks  leading  immediately  to  

a  fully operational  task.  It involves programmers, users and operations 

management, but its planning and timing is a prime function of system 

analysis. It includes the final testing of the complete system to user 

satisfaction, and supervision of the initial operation of the new system.  

Conclusion:- 

Implementation of a system involves people from different departments and 

system analyst are confronted with the practical problems of controlling the 

activities of people outside their own data processing departments prior to 

this point in the project system, system analyst has interviewed department 

staffs with the permission of their respective managers. The implementation 
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coordination committee should be responsible for a successful 

implementation. There should be at least one representative of each 

department affected by the changes and other members should be opted for 

discussion of specific topic. Training section must aim to give user staff the 

specific skills required in their new jobs. The training will be more successful 

if conducted by the supervisor with the system analyst is attendance to sort 

out any queries, new methods gain acceptable more quickly in this way.                        
Result:- 
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Abstract 

Responsible Tourism is globally considered as a vector to achieve the 

United Nation‘s 2030 Sustainable Development Goals (SDGs) 

(Musavengane, 2019). The perceived tourism impacts and the overall life 

satisfaction may vary with tourist seasons (Bimonte & Faralla, 2016). It is 

relevant to stimulate a satisfying social interaction between residents and 

tourists to increase the impacts of tourism on residents‘ quality of life 

(Carneiro, Eusébio, & Caldeira, 2018). It is evident from previous studies 

that the Environmentally Responsible Behavior of tourists is greatly 

influenced by the Environmental Behavior of a tourism destination (Wang, 

Zhang, Cao, Hu, & Yu, 2019). The relationship between the perceived 

qualities of a tourist destination and the attachment it has in the minds of 

tourists is a critical factor shaping the tourists‘ behavior towards tourism 

development (Stylidis, 2018). Sustainable Tourism is yet another concept 

which is always used as a ―claim‖ to alleviate the problems of conventional 

tourism. In actual parlance, it is often regarded as a marketing campaign by 

Multi-National Companies to justify their actions and thereby to attract 

tourists.  The tourists are more particular about the conservation of bio 

diversity and geological features of the destination but are least bothered 

about the local population (Morrison- Saunders, Hughes, Pope Et.al, 2019). 

Responsible Tourism always provides a hassle-free travel and tourism 

experience to tourists and improves tourism benefits to the locals. Kerala 

has the potential to receive a high rank in the attainment of the globally 

accepted Sustainable Development Goals (SDGs) by 2030 via Responsible 

Tourism initiatives. The RT Mission in Kerala is performing exceptionally 

well that the local population is equipped to earn an additional livelihood, 

along with what they were already engaged in. (Harold Goodwin, 2019). 

Keywords:  Responsible Tourism (RT), Destination (Dest), Hotels (Hot), 

Accommodation and Quality (Acco), Hospitality (Hos), Environment (Env). 
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1. Introduction 

Tourism is considered to be the most remarkable success story of modern 

times and its journey began in the early 1960s. The industry has grown 

rapidly and steadily for the past 40 years. The term ―Tourism‖ can have 

different meanings for different persons. For some it is ―travelling for 

pleasure‖, for others it is ―travelling out of one‘s comfort zones‖, and for 

some others ―travelling for education or acquiring new ideas, thoughts and 

experiences and thereby exploring new avenues‖ (William F. Theobald, 

2005, Global Tourism). Tourism can have a profound impact on holiday 

destinations, from economic benefits of jobs and tax revenues, to positive 

and negative impacts on the environment and local communities. The 

impacts of a thriving tourism industry are seen across agriculture, 

construction, transportation and export sectors. As more and more 

governments recognise the importance of tourism in generating foreign 

exchanges, creation of jobs and contributing to tax revenues, the 

competition in this sector is becoming even more intense. 

Taking Kerala into consideration, Responsible Tourism is an inspiring 

concept which was put forward by the Tourism Department; to be at par 

with the Global Tourism Market. Ever since its inception in the year 2008, 

so many responsible activities have been initiated by the Department and 

many of them have been a huge success. The concept of Responsible 

Tourism focuses on the well- being of the local economy, local culture and 

environment, which tries to fulfil the word that the benefits of tourism are 

equally accessed and distributed. Both Responsible Tourism and 

Sustainable Tourism have common goals like social justice, local economic 

benefits and environmental integrity; but there is an increasing tendency to 

shift from sustainability to a responsibility driven initiative. This 

improvement is based on the realisation that everyone is expecting others to 

be sustainable in their actions, thereby ignoring their own responsibility. 

Thus, Responsible Tourism puts the task firmly in the hands of everyone 

involved in tourism like government, community services, local 

communities, tourists, etc., which will lead to sustainability 

(www.tourismcapetown.co.za) 

2.  Literature Review 

Morrison. A - Saunders, M. Hughes, J. Pope et. al (2019); Camilleri, Mark 

Anthony (2018) and Yu, Chia Pin, Cole, et.al, (2018) studied the 

http://www.tourismcapetown.co.za/
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expectations for Responsible Tourism initiatives in tourism destinations. A 

comparative analysis is made with respect to the expectations of South 

African visitors and other International visitors. They studied the positive 

and significant association between the perceived ease of use and perceived 

usefulness of digital media, which explores the perceived impact of tourism 

on the host community. Local residents play a crucial role in the 

development of sustainable tourism practices in a destination. They reveal 

that both socio- cultural and environmental benefits contribute to the living 

experience of the host community. Rezhen Harun, Gabriela O. Chiciudean, 

Kawan Sirwan, Felix H. Arion and Iulia C. Muresan (2018); Vikneswaran 

Nair (2018); Yu, Chia Pin, Cole, et.al, (2018); Ottilie Geiger (2017), tries 

to analyse the relationship between sustainable tourism developments in a 

destination with the stakeholder expectations of that destination.Local 

residents play a crucial role in the development of sustainable tourism 

practices in a destination. Resident support is inevitable for the better health 

of tourism industry and for the successful community development. The 

results showed that the local residents are encouraging tourism prospects in 

their area as it leads to various positive impacts regardless of some negative 

effects like pollution. Paul V. Mathew, Sreejesh. S (2017); Joobi V.P and 

Dr. Satheesh E.K (2016); M. Jeon, M. Kang, E. Desmerais (2016); 

Wantanee Suntikul, Stephen Pratt, Wallace I Kuan e.tal. (2016); Athula C. 

Ganapala, Thusara Pradeep Karunathilaka (2016); Muhammed Hafiz 

Hanafiah, Inoormaziah Azman, Norliza Aminuddin, Muhammed Raziff 

Jamaluddin (2016), Tanja Mihalic (2016); Yaping Liu, Linlin Nie, Fuqiang 

Wang and Zhulan Nie (2015) tries to link the quality of life of local people 

with the responsible tourism initiatives of their respective regions. They try 

to connect the term ―Responsible Tourism‖ with ―Sustainable Tourism‖ 

and accordingly a new term called ―Responsustable Tourism‖ has been 

suggested. They try to explore community perception and their 

involvement in tourism development activities. They also studied the 

influence of seasonal attributes on residents‘ perception of tourism impacts. 

3.  Materials and Methods 

Any form of tourism that gives its priority to local community by way of 

fair and equitable distribution of tourism benefits to them simultaneously 

by safeguarding the ecology can be called as Responsible Tourism. It is 

synonymous with Ethical tourism, Sustainable tourism, Ecotourism and 

Pro- poor tourism. There exists a direct relationship between ethics and 
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responsibility in Responsible Tourism. According to the definition of 

World Watch Institute, 2005, Responsible Tourism is defined as ―any 

tourism that maximises the benefits for local community and minimises the 

negative impact on the environment and local culture‖ (Fennell, 2008). A 

major portion of tourism benefits goes to local population in the form of 

economic impacts as tourism is directly benefitting locals by creation of 

new jobs, opportunity to increase income and savings and thereby 

improving the standard of living of people (Mohd Bakri, Jaafar, & 

Mohamad, 2014). One of the revolutionary approaches taken by the 

Department of Tourism of Kerala Government is the implementation of 

Responsible Tourism in selected destinations. Sustainability in tourism is 

the goal, which can only be accessed by imparting responsibility to the 

tourists and local community. 

The study uses both primary and secondary data and is both descriptive and 

analytical in nature. Primary data is collected through direct interviews with 

Tourism Department officials, tour operators, hotel staffs, home stay 

operators, tourists and local community in the selected Responsible 

Tourism destinations. Secondary data is collected from various published 

and unpublished sources, websites of Tourism Departments, like, 

Department of Tourism (DOT), Government of Kerala, District Tourism 

Promotion Councils (DTPCs), United Nations World Tourism Organisation 

(UNWTO), International Centre for Responsible Tourism (ICRT), 

Department of Environmental Affairs and Tourism (DEAT), Pacific Asia 

Travel Association (PATA), World Travel Mart (WTM), World Travel and 

Tourism Council (WTTC), etc. As the study requires in depth information 

from the sample respondents, a structured interview schedule is prepared 

after going through various stages. As the first step, the variables for the 

interview schedule are identified by thoroughly reviewing the available 

literatures, both printed and online sources. A closed- ended interview 

schedule is developed to collect data as it is easier for the researcher to get 

the responses. 

The redrafted interview schedules are pre-tested in Kumarakom, one of the 

famous Responsible Tourism destinations in Kerala. Before going for a 

Pilot survey, a method is adopted to identify whether the instrument is self- 

explanatory or not. In light of the above, the instrument is again redrafted 

for pilot testing. A sample of 100 respondents of tourists are selected for 
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pre- testing the interview schedule. The collected data are tested for 

reliability and validity. 

The Sampling Area for the study includes Kovalam (beach destination), 

Kumarakom (backwater destination), Wayanad (wildlife destination) and 

Thekkady (hill station destination) in Kerala. The population comprises of 

all types of tourists, whether, domestic or foreign; inbound or outbound, 

who are visiting the selected Responsible Tourism destinations. Here, it is 

not known beforehand that who or how many visitors would make up the 

population. The number of tourists visiting the destination will vary from 

year to year. Due to the peculiarity of the study phenomenon, it is not 

possible to get the sampling frame. Thus, the use of Probability Sampling 

method is not feasible for the study related to Tourists. Hence, Convenience 

Sampling; a Non- Probability Sampling method is used for selection of 

samples related to Tourists.  

Out of the 250 respondents approached, only 182 is willing to participate in 

the interview in Kovalam; 165 in Kumarakom; 112 in Wayanad and 153 in 

Thekkady. As the respondents in Kovalam are always in a hurry to visit the 

places, the responses obtained from them are not meeting the demands of 

the researcher. Some of the responses are biased, some left the site prior to 

the completion of interview, providing incomplete information. This led to 

the rejection of 100 interview schedules and the remaining were only 82 

schedules with requisite information. Same is the case with Kumarakom, 

Wayanad and Thekkady.  In Kumarakom, only 82 out of 165 responses can 

be selected for the study. Wayanad is the area which created many 

problems for data collection as the place was hit by floods and rains. With 

the post flood activities taking place in some locations, it was a tiresome 

procedure to collect the relevant data. Only 75 responses can be obtained 

from Wayanad out of 112. In Thekkady, the researcher could collect only 

85 samples out of 153. Thus, a sample of 324 tourists are collected from the 

four selected destinations. 

Data reliability is tested using Cronbach‘s Alpha. The reliability of the 

constructs so identified are checked and verified with confirmatory factor 

analysis and discriminant analysis. Descriptive statistics of each constructs 

so identified are also analyzed. An Exploratory Factor Analysis (EFA) with 

a principal component method is conducted to identify the scale 

dimensionality. Correlation Analysis, Factor Analysis and Multiple 

Regression Analysis is used to attain the stated objective.  
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The study intends to realise the following specific objective. 

 To explore various dimensions of Quality of Tourism Services in 

selected Responsible Tourism destinations in Kerala. 

 To study the Quality of Tourism services across selected 

Responsible Tourism destinations in Kerala. 

2. Results 

Exploratory Factor Analysis of the questions regarding Quality of Tourism 

services is conducted to identify the factor loadings. The reliability of the 

constructs so identified is further tested and verified with Confirmatory 

Factor Analysis. Exploratory Factor Analysis (EFA) is conducted on 34 

measures (items) to validate the constructs that will help to analyze the 

questionnaire responses and to evaluate factors influencing Quality of 

Tourism Services. 

Table No. 1: KMO and Bartlett’s Test 

Kaiser-Meyer-Oklin Measure of Sampling Adequacy 0.869 

Bartlett‘s Test of Sphericity Approx. Chi-Square 22038.25 

Degrees of Freedom 1953 

P Value <0.001** 

     Source: Authors‘ calculation 

    **Denote Significant at 1 percent 

According to Kaiser, a measure greater than 0.9 is marvelous, greater than 

0.80 is meritorious, greater than 0.7 is middling, greater than 0.6 is 

mediocre, greater than 0.50 is miserable and less than 0.5 is unacceptable. 

In this case, 0.869 is far above 0.80 and therefore can be treated as 

meritorious which means that the sample is enough to do factor analysis. 

The seven factors identified are Destination (Dest), Hotels (Hot), 

Accommodation and Quality (Acco), Hospitality (Hos), Environment 

(Env), Value (Val) and Transportation (Tran). 

A Reliability Test is carried out using Cronbach‘s Alpha, which measures 

the internal consistency of research constructs. The Alpha values for all the 

seven factors are above 0.70, the threshold suggested by Nunnally (1978). 

Thus, it is concluded that the scale has internal consistency and reliability. 



Holistic Thought  Volume: XXI No.1 2022-2023 

 

130 

In other words, the items that are used in it measures what is intended to 

measure. 

Table No. 2: Cronbach’s Co-efficient Alpha 

Sl 

No 
Factors (Constructs) 

Number 

of Items 

Cronbach’s 

Alpha 

1 Destination (Dest) 5 .840 

2 Hotels (Hot) 7 .898 

3 Accommodation and Quality (Acco) 4 .769 

4 Hospitality (Hos) 6 .953 

5 Environment (Env) 5 .921 

6 Value (Val) 4 .884 

7 Transportation (Tran) 3 .928 

Source: Authors‘ calculation 

Confirmatory Factor Analysis (CFA) is a multivariate statistical technique 

that is used to experiment on how well the measured variables denote the 

number of constructs.  The 7 identified factors resulted in EFA is further 

validated through confirmatory factor analysis (CFA). 

Table 3: Goodness of Fit Indices – Quality of Tourism Services CFA 

Goodness of Fit Indices 
Fit 

Criteria 

Measurement 

Model  

χ2 /df (Normed Chi-square) χ2 – 4921.929, 

df-518 
<5 3.242 

GFI (Goodness of Fit Index) >0.90 .905 

AGFI (Adjusted Goodness of Fit Index) >0.80 .832 

CFI (Comparative Fit Index) >0.95 .954 

NFI (Normed Fit Index) >0.90 .913 

Standardized Root Mean Square Residual 

(SRMR) 
<0.08 .058 

RMSEA (Root Mean Square Error of 

Approximation) 
<0.08 .054 

Source: Authors Calculation 
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In addition to the model fit indices, standardized regression weights, and 

Critical Ratio (CR) estimates are also used to evaluate the 7-dimension 

model. Besides, the psychometric properties of the model in terms of 

reliability, convergent validity, and discriminant validity are also evaluated. 

Reliability and convergent validity of the factors are estimated using 

Composite Reliability Co-efficient (CRC) and Average Variance Extracted 

(AVE) which is calculated using the methodologies suggested by Hair et al. 

(1998). 

The variation in Quality of Tourism Services among various groups are 

studied with the help of One- way analysis of variance (ANOVA) and 

Independent Sample t- test. The statistically significant differences between 

the means of two or more independent (unrelated) groups are tested with 

ANOVA and the mean differences between two groups are tested with 

Independent Sample t- test. Here it is tried to reconnoiters the variance in 

the Quality of Tourism Services constructs Destination (Dest), Hotels 

(Hot), Accommodation and Quality (Acco), Hospitality (Hos), 

Environment (Env), Value (Val) and Transportation (Tran) amongst 

various Responsible Tourism Destinations in Kerala. 

2.1 Quality of Tourism Services (Destination) based on RT 

Destinations 

Destination plays a crucial role in determining the quality of tourism 

services of tourists. 

The destination-based quality of tourism services across selected RT 

destinations are studied and analysed with the help of the statistical test 

called one-way analysis of variance (ANOVA). The results are depicted in 

the table 4.  

Table 4: ANOVA (RT Destinations on Destination Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 20.5366 1.84722 

18.435 .000** 

Kumarakom 82 22.4146 3.23542 

Wayanad 75 19.6533 2.59153 

Thekkady 85 21.9882 2.74076 

Total 324 21.1883 2.85973 

Source: Compiled by Researcher (Primary data) 
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**Significant at 0.01 level 

It is realized that, as the P value is less than 0.01 the mean differences 

across RT destinations are significant at 1% level of significance. Based on 

the mean scores, it is understood that the Quality of Tourism Services vary 

significantly across selected RT destinations. Quality of Tourism Services 

are found to be high in Kumarakom as its mean value is highest, followed 

by Thekkady, Kovalam and Wayanad. 

2.2 Quality of Tourism Services (Hotels) based on RT Destinations 

The quality of tourism services on account of Hotel facilities across RT 

destinations are tested using One- way analysis of Variance (ANOVA). The 

table 5 shows the ANOVA test results. 

Table 5: ANOVA (RT Destinations on Hotels Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 23.6341 3.49784 

9.999 .000** 

Kumarakom 82 25.3780 4.55864 

Wayanad 75 22.8485 2.87826 

Thekkady 85 25.6353 3.58186 

Total 324 24.4635 3.87065 

Source: Compiled by Researcher (Primary data) 

**Significant at 0.01 level 

It is evident from the analysis that the P value is less than 0.01 which is 

significant at 1% level of significance. The results imply that there exist 

significant mean differences across selected RT destinations based on Hotel 

services in the area.  That is the quality of tourism services on account of 

Hotel service vary significantly from destination to destination. It is also 

found that the Quality of Tourism services with respect to Hotels are more 

in Thekkady, as the mean value is high, followed by Kumarakom, Kovalam 

and Wayanad. 
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2.3 Quality of Tourism Services (Accommodation and Quality) 

based on RT Destinations 

The quality of tourism services across RT destinations based on 

Accommodation and Quality is tested with the help of One- way analysis of 

Variance (ANOVA). The results are shown in table 6 

Table 6:  ANOVA (RT Destinations on Accommodation and Quality 

Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 15.6585 2.18423 

3.423 .081 

Kumarakom 82 16.5488 2.56834 

Wayanad 75 15.5758 2.09072 

Thekkady 85 16.9529 2.00538 

Total 324 16.2222 2.29264 

Source: Compiled by Researcher (Primary data) 

It is evident from table 6 that the P value is more than 0.05. It reveals that 

the mean difference across destinations are not significant at 5% level of 

significance. Hence, it is concluded that there is no statistically significant 

difference Quality of Tourism Services based on Accommodation and 

quality across selected RT destinations in the study. 

2.4 Quality of Tourism Services (Hospitality) based on RT Destinations 

Hospitality shown by the hotel staffs and local community is a decisive 

factor in determining the tourism quality in tourist destinations. The 

hospitality driven Tourism quality is assessed by using the test statistic 

ANOVA and the details are given in table 7. 

Table 7: ANOVA (RT Destinations on Hospitality Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 25.0488 4.36570 

13.757 .000** 

Kumarakom 82 25.7561 4.31924 

Wayanad 75 22.5909 2.94032 

Thekkady 85 26.7059 4.11682 

Total 324 25.1651 4.26414 

Source: Compiled by Researcher (Primary data) 

**Significant at 0.01 level 
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It is evident that the P value is less than 0.01, which is found to be 

significant at 1% level of significance. So, the results convey that there 

exists statistically significant mean variation across selected RT 

destinations on account of the Hospitality services provided to the tourists. 

Thus, the quality of tourism services based on Hospitality differ 

significantly from destinations to destinations. It is also found that 

Thekkady is having better Tourism Quality based on Hospitality as the 

mean value is higher, followed by Kumarakom, Kovalam and Wayanad. 

2.5 Quality of Tourism Services (Environment) based on RT 

Destinations 

Environment and scenic beauty in the destination plays an influencing role 

in the Quality of Tourism Services of Tourists. The extent of influence 

environment can have on different selected RT destinations are analysed 

with the help of One- way analysis of variance (ANOVA) and the details 

are given in table 8. 

Table 8: ANOVA (RT Destinations on Environment Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 21.3049 3.06992 

6.757 .000** 

Kumarakom 82 21.7195 2.51059 

Wayanad 75 20.7333 2.87737 

Thekkady 85 22.3529 2.57602 

Total 324 21.5525 2.81312 

Source: Compiled by Researcher (Primary data) 

**Significant at 0.01 level 

It is identified that the mean differences are statistically significant across 

selected RT destinations, as the P value is found to be lesser than 0.01 at 

1% significance level. Thus, there is significant difference in the quality of 

tourism services based on environment across selected tourist destinations. 

Thekkady is found to have better quality of tourism service with respect to 

environment as its mean value is high, followed by Kumarakom, Kovalam 

and Wayanad.  
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2.6 Quality of Tourism Services (Value) based on RT Destinations 

The Quality of Tourism services on account of the Value attributable to the 

destination are analyzed by One- way analysis of variance (ANOVA). The 

details are shown in table 9. 

Table 9: ANOVA (RT Destinations on Value Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 16.4024 2.37195 

8.419 .000** 

Kumarakom 82 16.9756 3.43538 

Wayanad 75 16.7200 1.82001 

Thekkady 85 18.2118 1.94014 

Total 324 17.0957 2.56798 

Source: Compiled by Researcher (Primary data) 

**Significant at 0.01 level 

As per the analysis, the mean differences are significant at 1% level of 

significance since the P value is less than 0.01. Thus, it is realised that, based 

on the mean score, there exists a significant difference in quality of tourism 

services on account of value attributable by tourists across selected RT 

destinations. It is also found that the Quality of Tourism Services based on 

Value is more in Thekkady, followed by Kumarakom, Wayanad and Kovalam 

2.7 Quality of Tourism Services (Transportation) based on RT Destinations 

Quality of Tourism services to a great extent is influenced by transportation 

facilities in the destination. As and when tourists feel comfortable in their 

mobility in different tourist spots, there will be tourism quality. The 

transportation-based tourism quality across selected RT destinations are 

analysed by One- way (ANOVA) as shown in table 10. 

Table 10:  ANOVA (RT Destinations on Transportation Tourism Services) 

RT Destinations N Mean SD F value P value 

Kovalam 82 12.6220 1.74016 

6.812 .000** 

Kumarakom 82 12.3902 1.85762 

Wayanad 75 11.9467 2.25349 

Thekkady 85 12.9294 1.42083 

Total 324 12.4877 1.85458 

Source: Compiled by Researcher (Primary data) 

**Significant at 0.01 level 
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Since the P value is less than 0.01, the mean difference is significant at 1% 

significance level. Thus, it is realised that there is a significant difference in 

Transportation based Quality of Tourism services across selected RT 

destinations. The results also state that Thekkady has better quality of 

tourism services with respect to transportation facilities (with highest mean 

score), followed by Kovalam, Kumarakom and Wayanad. 

3. Conclusions 

Tourism development is having its rigid footing on the quality of tourists‘ 

attractions in a particular destination. Attractions can be either natural, 

cultural or man- made (Kencana, E.N & Darmayanti, T. 2017). Tourist 

satisfaction plays the key role in the success of any tourism industry 

(Aliman, N.K, et.al. 2016). Satisfaction is the end result of a continuous 

and constant comparison of customers or tourists with respect to their 

expectations of performance and perceptions of performance. Whenever 

these expectations exceed beyond a particular tolerance zone, extreme 

satisfaction is resulted (Rivera, D.E. et.al. 2019). This study deals with 

analysing the intricacies of Responsible Tourism Initiatives in Kovalam, 

Kumarakom, Wayanad and Thekkady from tourists‘ point of view.  The 

study of (Stanciu, P & Arionesei, G, 2014) proved that there is a positive 

relationship between Quality of Tourism Services and Tourist satisfaction 

in a destination. However, both (Jeya Nithila, C.R, 2014) and (Mendes, J; 

Guerreiro, M & Matos, N, 2016) states that tourism quality services lead to 

tourist satisfaction and tourist satisfaction eventually will leads to better 

tourism experience. As tourists feel more satisfied with varied quality 

services, it leads to Revisit Intention of tourists. (Haghkhah, A. 2011). The 

positive impact of Tourism Quality Services on individual tourist 

satisfaction constructs and overall tourism satisfaction of respondents in the 

destination are successfully established by (Al- Ababneh, N. M. 2013). The 

findings of the study (Ebrahimpour, Alireza and Haghkhah, Azam. 2010) 

showed that tourist satisfaction does have a concomitant relationship with 

varied tourism quality services in the destination, which do influence their 

intention to return, which will again lead to the development of tourism 

industry. 
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Abstract 

Secularism plays a major role for the protection of state order. There is an 

inseparable linkage between secularism and democracy in India. 

Development of the nation not only depends on economic development but 

also in preserving secular nature. Today our political culture is infected 

with casteism and communalism. Religion plays a major role in Indian 

society and is mixed in the blood of people, which in turn creates the Indian 

secular tradition complicating. 

Secularism in India 

India is a country which is host to all conceivable religions and ways of 

life. India has followed the principle of unity in diversity. This unity is 

based on democracy, federalism, tolerance and secular character of state. 

The key to India‘s success as a federal democracy is the recognition of 

its diversities. Acceptance of all religions and different ways of life is the 

cornerstone of the Indian Culture, heritage and polity. Secularism is a very 

popular word in the Indian political system next to democracy. The term 

secularism was coined by the British Reformer George Jacob Holyoake 

in 1851.  

The concept of secularism which came to India, from the East and West, 

implies a separation that exists between the state and the religion. As per 

the concept, no religion will be considered as the state religion and no one 

will be discriminated against on the grounds of religion. Secularism in 

India means a state that is neutral in nature and respects all religions 

equally. In the original constitution, the word secularism was not 

mentioned. Yet, the philosophy of Indian Constitution was secular. The term 

secular was modified and brought in to the preamble in the 2
nd

 amendment 
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of 1976. The insertion of the word secular to the preamble lead to serious 

debates in the constituent assembly.  

In spite of the fact that India is considered and invariably accepted as a 

secular state, yet secularism is not a settled issue. The present paper 

purports to examine and analyze the concept of secularism in the content of 

India with reference to the constitution and also analyzing its current 

status. Thus, both secularism and democracy are constitutive of a just state; 

a state that ensures equality of status between individuals as well as 

between religious communities. This research paper would be useful to 

know about the hidden or discovered aspects of secularism in the content of 

the constitution of India and Indian Society. This research paper is also 

helpful to identify the various problems faced by Indian Secularism and its 

current status. Moreover, by identifying these problems we can formulate 

measures for the improvement of secularism in India. 

Historical Background of Indian Secularism 

Indian culture is based on the blending of various spiritual traditions and 

social movements. Secularism in India goes back to the times of great 

Ashoka, Harshavardhana and Akbar. They provide equal rights and 

freedom to all religious communities. Ellora Caves in Maharashtra are 

one such example. The Ellora Caves, which were built between 5th 

and 10th century, have caves of various religions which show the 

harmony and co- existence between them. But with the arrival of 

Mughals the concept of secularism was destroyed. They demolished 

temples of non-Muslims religions and impose tax, called jizya on them. 

India is a country where religion is very central to the life of people. India's 

age- old philosophy as expounded in Hindu scripture called Upanishad 

is Sarva Dharma Samabhavana which means respect to all religious 

system. Tolerance and harmony is, a wave through Indian philosophy, 

culture and society since ages. The basic trait of Sanadana dharma was 

allowed to develop as a holistic religion by welcoming different spiritual 

traditions and trying to integrate them into common mainstream. India 

has not been a mono religious country for over two million of Hindu 

nationalist school of thought, indeed, Sanadana dharma being the spirit 

of India. The history of the Indian secularism begins with the protest 

movement in the 5th century BC. The three main protest movements were 

by chavarkas, a secularist and materialistic philosophical movement, 

Buddhism and Jainism. All these rejected the Vedas and any importance of 
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belief in a deity. In the 18th century, the idea of secularism began to have 

impact on Indian mind, that when the British East India Company began 

to gain total control over India. In the Indian context, the secular 

ideology arose to unite the people of India and oppose the colonial rule. 

It was a larger part of making it into a nation state. 

During the colonial era, the nationalist and the Indian national congress 

never took up the religious issue nor did it object the British for being 

promoting the Christianity. The Indian nation state at Independence 

was confronted with the task of creating a unified national and political 

society out of a formidable diversity of regional, linguistic and caste 

identities. India being a plurality state faced many challenges in the 

post independent era. According to a famous historian, Bedpan Chandra, 

the policies followed by the colonizers threatened the unity and integrity of 

India. The partition and the granting of freedom to India were a sheer 

confidence, when the secular ideology, which was to profoundly argued in 

spite of the representing in the form of the communal award of Mac 

Donald. Further, the two-nation theory, propagated by Mohammad Ali 

Jinnah, gave birth to Pakistan. Leaders namely Dadabhai Naroji, 

Pherozeshah Mehta and Gopal Krishna Gokhale, shared this view. 

Mahatma Gandhi shared this notion of secularism and advocated that 

there should be any discrimination between the religious beliefs of 

different people. The religion is its demonical form, religion in its 

secularism form, religion not as a code of conduct, which engulfs all 

religions including atheists, not as a dharma or a code of morality, but a 

religion in the sense of Hinduism, Islam and Christianity must be kept as a 

private affair. In his journal Harijan, Gandhi visualized a secular Indian 

state in the spite of the problems that India encountered in the post 

independent era especially the communal problems pertaining to the 

partition of India. 

Thus, Indian freedom movement was characterized by secular traditions 

and ethos from the start. In India, there is no wall of separation between 

religion and the state. Indeed, it means the state is neutral to all religions.  

Constitutional Provisions Regarding Indian Secularism 

The hallmark of any democratic state is its ability to ensure that all the people 

who constitute that state has freedom of conscience so that persons of 

different faith have the same rights and responsibilities and no 

discrimination between them exists. Secularism is known as this process of 
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growth of reason, which is the basis of any secular and democratic state. The 

word secularism was into placed in the Indian constitution when it was first 

promulgated in 1950 in fact, it was added by the 42
nd

 Amendment act 1976 

and which came in to an effect on January 3, 1977. After the Amendment, 

India was described as a Sovereign Socialist Secular Democratic Republic 

in the preamble to the constitution. The idea of secular state was always 

there in the minds of the constitution makers, for the same reason the right 

of freedom of religion was kept as a fundamental right under part III. 

Constitutional Provisions 

There is a clear incorporation of all the basic principles of secularism 

into various provisions of constitution: 

1. Article 15 enlarges the concept of secularism to the widest possible 

extent by prohibiting discrimination on grounds of religion, race, 

caste, so or place of birth. 

2. Article 16 (1) guarantees equality of opportunity to all citizens 

in matters of public employment and reiterates that there would be 

no discrimination on the basis of religion, race, caste, sex, place 

of birth and residence. 

3. Article 25 provides 'freedom of conscience', that is all persons 

are equally entitled to freedom of conscience and right to freely 

profess, practice and propagate religion. 

4. As per Article 26, every religious group or individual has the right to 

establish and maintain institutions for religious and charitable 

purposes and to manage its own affairs in matters of religion. 

5. As per article 27, the state shall not compel any citizen to pay any taxes 

for the promotion or maintenance of any particular religion or religious 

institution. 

6. Article 28, freedom as to attendance at religious instruction or 

religious worship in certain educational institutions. 

7. Article 29 and Article 30 provides cultural and educational rights to 

the minorities. 

The Status of Secularism in Today’s World 

As one of the world‘s diverse countries, India has always been home to 

many different religious groups. Secularism is the soul of Indian 

constitution. Indian brand of secularism is designed to hold the country's 
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desperate communities together under one roof. India‘s composite culture 

was one of its greatest strengths. Today the word secularism of the 

constitution still remains unaltered but its souls are mangled and unlocked. 

It seems to have accepted that India is no longer the secular country born 

on the legacy of India‘s freedom struggle, but a majoritarian Hindu country. 

India has inherited multi- religious pluralism since ancient times. There are 

many religious cultures in India. Due to multiculturalism India has 

a unique identity in the world. For a nation to be created, there must be one 

language, one culture, one history and one religion. But in India this is an 

exception. In India, people of different religions, different cultures 

live together. Along with multiculturalism, social tolerance is the 

backbone of the society. Even though people behave according to their 

religion and culture, the religion and culture of each other is respected. In 

India, everyone has the right to spread and promote religion and culture. 

Religion has become an integral part of Indian Society. After independence, 

the Indian constitution has worked to maintain national unity and social 

tolerance by keeping together this pluralistic society.  Historically, India 

has been a land with powerful sects including Hindus, Muslims, Buddhists, 

Jains and Sikhs. So religious tolerance has been one of the traditional 

values in the country. Ashoka, the great original religion Buddhism was 

preached but he gave equal rights and opportunities to all religions. During 

the Mughal era too, Akbar did not consider other religion any less than 

Islam and give equal respect to all religious and no one should be treated 

differently on the basis of their religion. Thus, Indian has a long history of 

Secular tradition.  

Secularism is Indian context means first ‗Dharma nirapekshata‖ or 

impartially to religion and secondly ‗Sarva Dharma Sama bhavana’ or 

equal respect to all religions based on the principle of accommodation of all 

religions. Like other ideas of democracy, socialism, India secularism 

developed as a response to the actual historical needs of Indian Society. 

Secularism is a part of the basic structure of the constitution. Yet, the 

philosophy of Indian constitution was secular though the word secularism 

was not mentioned in the original constitution. It was added by the 42
nd

 

amendment act of 1976. This means that no particular religion is 

considered as the religion of the state in India. The insertion of the word 

‗secular‘ to the preamble led to serious debates in the constituent assembly. 

Nehru along with the B.R.Ambedkar ,  Patel , Radhakrishna and countless 
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others opposed the idea of including 'secular' in the preamble of the 

constitution, because secular foundations already existed in the preamble. 

But the members like K.T.Shah, Tajamul Hussain, M.Masani strongly 

demanded for the inclusion of the word secular in the preamble.  

Indian constitution mandates that the Indian state be secular. According to the 

constitution only a secular state can realize its objectives to ensure the 

following: 

● One religious community did not dominate others. 

● Some members do not dominate other members of the same religious 

community. 

● The state does not enforce any particular religion or take away the 

religious freedom of individuals. 

In a multi religious country like India, the spirit of secularism is to be 

developed in order to maintain the unity and integrity of the nation. 

However, if we analyze the recent governance we can say that in India, the 

secularism concept is not followed properly. If secularism has been 

followed in its true sense, there would not have been any cases of 

communal riots, any communal mob lynching and any kind of communal 

protests. Indian secularist traditions are now facing serious challenges. 

Increasing interference of religion in politics is a major challenge facing the 

secular state.  Political parties have   been using religion as a   ground to 

gain votes. Candidates selected for elections are given votes on the basis of 

religion. In politics, votes are cast in front of religious sentiments. 

Therefore, the right people do not get elected and this will in turn lead to the 

feeling of insecurity in religious minorities. Instead of making equal laws 

for all communities, political parties indulge on religion-based politics. 

They make laws which benefit a particular community and affect the rights 

of other religious communities.  

Secularism in India has been largely compromising in the last few years. 

Thus, it is under the question that how long will India‘s secular 

constitution remain intact, guaranteeing freedom of religion and 

expression to all citizens. Secularism has alternative options in a 

multicultural nation like India, therefore the constitution adopted 

secularism. People of different languages and religions live in Indian union. 

They needed secularism to keep them together. Thus, the scope of 

secularism in India is enormous. It is the only medicine which can bring this 
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country out of the cancerous effects of religious politics and violence. 

Secularism is the thread which binds a democratic nation. 

Development of the nation not only depends on economic development but 

also in preserving the secular nature of this nation. It also has a larger 

scope in the upliftment of the religious backward classes and the minorities 

groups to make sure that do not feel alienated from mainstream Indian 

way of life. The peace of a country can only be obtained and preserved by 

the spreading and sharing of secular values and values systems. Today the 

Indian secularism is under threat. The radical Hindu groups in India want to 

strip the constitution of its commitments to secularism. Thus, it is a time to 

rebuild India‘s great secularist tradition and the maintenance of secular 

nature is the objective of every Indian citizen. India is built of a well-

founded constitution. That can neither be demolished. Thus, by virtue of 

education and other means we can overcome these challenges and thus 

maintain our secular foundations. 

To conclude this study is helpful in identifying the nature of secularism in 

India and how dramatically the nation of secularism as envisaged by our 

constitutional farmers will change into the recent paradigm by our 

political system. Impartially or non-interference in matters of religion by the 

government is the principle of Indian Secularism. In this perspective, the 

application of the idea of secularism in practice will be a great failure 

today. Deep religious sentiments prevailing among the different religious 

communities is responsible for the entire difficulties. In India, the 

religion is deep rooted in the minds of the people. Religious rituals are 

performed even on state functions and pose serious doubts about how long 

India remains secular since secularism has been declared as a part of the 

basic structure of the constitution governments must be made accountable 

for implementing it and it is also the duty of every citizen to upload secular 

values and maintain communal harmony and thus by protecting democracy. 
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Fig. 1- Structure of graphene 
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Abstract  

Carbon-based compounds form the basis of all known life on Earth, and the 

carbon- nitrogen cycle provides some of the energy produced by the Sun 

and other stars. The past decade has been witnessing incredible growth in 

the field of graphene-based nanocomposites due to the exceptional 

mechanical, electrical, thermal, and barrier characteristics of graphene. 

Because of these qualities, graphene is becoming a viable substitute for 

many conventional materials in a variety of applications. 2D graphene may 

be produced using a variety of techniques, some of which are already 

scalable and others are still feasible only in laboratories. Here, we discuss 

some of the methods of synthesis, frequently employed to create these 

graphene analogues. Also, their properties as well as applications in various 

fields are discussed. This article will give an understanding of the synthesis, 

structure and physiochemical properties of graphene and its derivatives.  

Introduction 

Graphene is being explored as 

a wonderful material since the 

discovery of its presence in 

the 1940s. In 2004, Geim and 

co-workers introduced a very 

easy methodology to produce 

single layer graphene who 

were awarded with the 2010 

Nobel Prize in Physics for 

research on graphene [Error! 

Reference source not 
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found.]. Graphene, which is an allotrope of carbon with structure 

consisting of single layer of carbon atoms, is a modern wonder material 

with excellent properties [2]. Graphene is the parent form of all graphitic 

structures of carbon. Graphite is a three-dimensional crystal consisting of 

relatively weakly coupled graphene layers; nanotubes—fullerene may be 

represented as scrolls of graphene; and buckyballs are spherical molecules 

made from graphene with some hexagonal rings replaced by pentagonal 

rings. The functionalization of graphene using both covalent and non-

covalent approaches is also important as it enhances graphene‘s properties. 

[3, 4].  

Graphene, structurally, is a sheet of sp
2
 carbon atoms joined by sigma 

bonds in a honeycomb pattern that is atomically thin and two-dimensional 

(2D), as shown in fig 1. [3, 5]. Each lattice contains three strong linkages 

that combine to form a sturdy hexagonal structure. Graphene's high 

electrical conductivity is due to the π- bond, which is positioned vertically 

to the lattice plane. The tightly packed carbon atoms in graphene and the 

sp
2 

hybridization of the orbitals s px and py to form the σ -bond give the 

material its exceptional stability. The π-bond is created by the remaining pz 

electron. The π-band and π*-bands created by the π-bonds combining, 

especially the half-filled band that allows free-movement of electrons, are 

responsible for the remarkable electrical features of graphene. [6]. 

Graphene is only 0.35 nm thick, which is 1/200,000 of that of human hair 

[6]. 

Graphene shows excellent electrical and optical properties, thermal 

properties, mechanical properties, high surface area, etc.  Owing to its 

excellent conducting properties, graphene and related materials are mainly 

used as semiconducting materials [4,7]. By isolating graphene from 

graphite by micromechanical cleavage, the first free-standing single-layer 

graphene was produced in 2004. Later, owing to the substantial demand for 

graphene, several manufacturing techniques were proposed which can be 

divided into 2 categories; top-down {chemical methods} and bottom-up 

{physical methods} approaches. Bottom-up synthesis is difficult to scale up 

and has been found to take a long time (for example, chemical vapor 

deposition and epitaxial growth on silicon carbide wafers, micromechanical 

exfoliation of pyrolytic graphite—the Scotch tape method, etc.). The 

various synthetic methods are summarised in Fig. 2. These methods would 

produce extremely pure graphene, and its composition and properties are of 
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high quality. Due to the difficulties of the aforementioned methods, 

chemical methods are preferred as they are simpler, less costly, and 

produce significant quantities of graphene. [3,4,8,9]. In chemical methods, 

graphite is first strongly oxidised and then reduced to graphene by reducing 

agents.  

Pristine graphene is graphene in its original, pure, unoxidized form. But its 

lack of abundance holds back the development of graphene based 

functional devices. Hence reduced graphene oxide, which is almost similar 

to graphene with respect to its structure as well as properties, obtained by 

the reduction of graphene oxide is an alternative for pristine graphene. 

When we mention about graphene, it is actually referring to graphene oxide 

which has been reduced to yield graphene. The presence of oxygen can 

make the material easier to work with, but this graphene is not pure, or 

‗pristine‘. Colloidal graphene (also known as highly reduced graphene 

oxide, HRG), which may be processed in large quantity, is mostly produced 

by reducing aqueous or organic dispersions of graphene oxide (GO). GO 

can be taken as the precursor for the manufacturing of bulk quantity of 

graphene. During the reduction process, GO may be converted into reduced 

graphene oxide (rGO). During the production of rGO, the surface 

functional groups of GO are eliminated, restoring a structure equivalent to 

pure graphene [8,10]. 

 

           

 

Graphene Oxide 

Graphene oxide (GO) is a nonconducting hydrophilic carbon compound 

which is a highly oxidised derivative of graphene with a variety of oxygen-

Fig 2:- various routes for the synthesis of graphene 
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Fig 3: - Structure of GO 

containing functional groups 

such as hydroxy (–OH), 

alkoxy (C–O–C), carbonyl 

(C=O), carboxylic (–COOH) 

and other oxygen-containing 

functional groups, as shown 

in fig:-3. These groups, found 

on both the edge and basal 

plane of the nanosheets, 

convert the sp
2
 -bonded 

graphene network to a 

combination of sp
2
 - and sp

3
 - 

hybridized carbons. These sp
3
 

defect sites distort the intrinsic conjugated π system and lower the overall 

strength as well as conductivity. Nevertheless, these groups make graphene 

oxide highly attractive as a multifunctional material for a wide range of 

applications, as it can be readily modified with several functional groups 

[3,10,11]. Both GO and graphene have hexagonal carbon structures [3]. 

Several functional groups in GO make it hydrophilic, readily dispersible, 

and stable. GO is an excellent agent for efficient drug attachment through -

interaction due to its high surface area and various functional groups 

present on its surface.[12] 

In conclusion, it has been a 

challenge to determine the 

precise molecular structure of 

GO due to its non-

stoichiometric chemical 

composition. The variation in 

the degree of oxidation, 

which may be due to the 

difference in graphite source 

and oxidation protocol, can 

cause substantial changes in 

the structure and properties of 

GO. Some theoretical studies 

showed that the exact identity and distribution of oxygen functional groups 

depended strongly on the extent of coverage. It also revealed that the ratio 

Fig 4: - Structure of rGO 
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of epoxides to alcohols increases with an increasing degree of oxidation, 

and complete oxidation is less thermodynamically favored than partial 

oxidation [13]. One of the most popular methods to obtain graphene oxide 

is Hummers‘ method (Offeman and Hummers, 1958) involving oxidation 

of graphite. Every technique that alters or enhances the synthesis route 

given by Hummers is referred to as a "modified Hummer‘s method". 

Alternative techniques involving the oxidation of graphene are Improved 

Hummers method, Staudenmaier method, Brodie method, Tour method, 

and so on [3,14]. 

Reduced Graphene Oxide (rGO). 

By eliminating the oxygen-containing groups and recovering a conjugated 

structure, GO may be (partially) reduced to sheets resembling graphene, 

which is called reduced graphene oxide [15]. Its approximate structure is 

given in Fig 4. Chemically altered graphene, chemically converted 

graphene, functionalized graphene, and reduced graphene are further names 

for rGO [16]. Reduced graphene oxide (rGO) often has functional groups 

connected to the basal plane. Its structural flaws not only destroy the 

conjugation but also localise the π-electrons, which frequently leads to a 

reduction in carrier mobility and carrier concentration. In order to restore 

the conjugated network of the graphitic lattice, the reduction of GO also 

aims to remove the oxygenic functional groups attached to graphene and 

atomic-scale lattice defects [17].  

The quality of the reduction process is because the quality of the rGO 

created by reducing GO has a significant bearing on the closeness of the 

structure of the resulting rGO to that of pristine graphene. Recently, a 

variety of techniques to prepare rGO have been presented via the reduction 

of GO using chemical reagents (eg: - hydrazine hydrate, sodium 

borohydride, mixture of NaBH4 and CaCl2, etc…), bio-reductants (eg: -L-

Ascorbic acid), irradiation reduction (eg:- photocatalytic reduction, 

microwave reduction, etc.), electrochemical reduction, etc [14,18]. Some of 

these techniques are successful in producing very high-quality rGO similar 

to pristine graphene, but they may be complex or time-consuming to 

perform. The majority of the sp
3
 carbons in GO are turned back into sp

2
 

carbon in rGO by reducing the material thermally, chemically, or 

electrochemically. Although there are some variations due to partial 

reduction and defect formation, rGO recovers some of graphene's 
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characteristics and becomes an excellent electrical and thermal conductor 

with a low oxygen concentration [18]. 

Synthetic Approaches of Go & rGO 

The typical procedures for chemically preparing GO are discussed here. 

i. Brodie’s Method 

It is the first chemical method for synthesizing graphene oxide by using a 

mixture of graphite and potassium chlorate taken in a ratio of 1:3[14]. Here, 

nitric acid is used as an oxidant as well as an intercalating agent. The 

reaction is carried out at 60
o
C in which graphite undergoes multiple 

oxidations giving GO. But nowadays this method is rarely used due to the 

release of toxic gases like NO2/N2O4 and explosive ClO2. Also, it takes a 

long reaction time (3–4 days), the yield is very low, and the obtained GO is 

soluble in water [14, 19, 20].
 

ii. Staudenmaier Method 

In this method, graphene oxide is synthesized by adding 5g of graphite 

powder to a mixture of 27 ml of fuming HNO3 and 87.5 ml of H2SO4 at a 

ratio of 1:3 with continuous stirring by retaining the solution in an ice bath 

to obtain a homogeneous dispersion. Then HClO4 is added slowly to the 

mixture followed by 55g of potassium chlorate to the mixture in order to 

reduce the emission of explosive gases, and it is diluted with a large 

amount of DI water. To remove sulphate ions, GO is washed with 5% HCl. 

After repeated centrifugation followed by redispersion in DI water, a slurry 

of GO is obtained. It takes a long reaction time, releases explosive and 

toxic gases, and damages the structure of graphite layers [14, 20, 21]. 

iii.  Hummer’s Method 

This is the most common method for synthesizing GO which gives a large-

scale production as compared to modified Hummer‘s method and improved 

Hummer‘s method where the degree of oxidation is comparatively 

low.  Here, 5g of graphite is mixed with 2.5 g of NaNO3 and added to 115 

ml of H2SO4 with stirring in an ice bath. To the mixture, 15g of KMnO4 is 

added over a period of 2 hours and then the solution is removed from the 

ice bath and allowed to stand for 30 minutes at room temperature. After 

adding 250 ml of DI water, the solution is warmed again to 70
o
C. To 

remove unreacted KMnO4 and MnO2, hydrogen peroxide (3%) is added. By 
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repeated centrifugation, we get GO where the yield is very low as 

compared to the graphite source [3, 14, 19, 21]. 

iv. Tour Method 

Tour method is the most widely used and less hazardous method for 

synthesizing GO by a mixture of H2SO4 and ortho H3PO4 at a ratio of 9:1 in 

the presence of an oxidizing agent like KMnO4. The acid mixture is added 

to 0.50 g of graphite powder and 4.5 g of KMnO4. It is heated to 50
o
C with 

continuous stirring for 12 hrs until a paste is obtained. It is cooled to room 

temperature and 250 ml of distilled water is added to stop the reaction. 

Then, 10 ml of H2O2 is added to reduce KMnO4 to soluble MnSO4, 

resulting in the formation of a yellow colour which indicates high 

oxidation. Then it is filtered to obtain graphite oxide and it is washed with 

5% HCl aqueous solution to remove sulphate ions. The obtained GTO is 

exfoliated to produce single-layer graphene oxide [2,20]. The main 

advantages of this method are the usage of a mixture of H2SO4 and H3PO4 

which could reduce the emission of toxic gases and increase the amount of 

hydrophilic and oxidized GO. 

v. Modified Hummer’s Method 

It is the common method for preparing GO by exfoliation of graphite and 

reducing the obtained GO by hydrazine hydrate
 
and ascorbic acid.

 
It differs 

from Hummer‘s method by the usage of H2SO4 and H3PO4 instead of 

NaNO3. If there is any change in the reaction condition of Hummer‘s 

method, then it is called a modified Hummer‘s method. It has many 

advantages like it produces more hydrophilic GO, reduces the emission of 

toxic gasee, and offers a low exothermic reaction. The chemical reduction 

of graphene oxide gives a large-scale production of rGO [3, 9, 11, 14, 22] 

vi. Improved Hummer’s Method 

Improved Hummer‘s method is more advantageous than Hummer‘s 

method. Here H3PO4 is used instead of NaNO3 and increased the amount of 

KMnO4. So, it reduces the evolution of toxic gases. The obtained graphene 

oxide (IGO) is more oxidized than Hummer‘s GO [3, 11]. 

Green Synthesis of Reduced Go 

The GO obtained is reduced by different techniques to obtain reduced 

graphene oxide (rGO).  There are a number of ways, based on 
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chemical, thermal, or electrochemical means, in which reduction can be 

achieved. Some of these techniques are able to produce very high-

quality rGO almost similar to pristine graphene. Chemical reduction of 

GO is a very scalable method; unfortunately, the rGO produced has often 

resulted in relatively poor yields in terms of surface area and electronic 

conductivity. Researchers were able to reduce GO using UV light in presence 

of TiO2 catalyst. Thermally reducing GO at temperatures of 1000 °C or more 

creates rGO that has been shown to have a very high surface area, close to 

that of pristine graphene. Recently a number of green reducing agents such 

as ascorbic acid, sugars, amino acids, and even microorganisms have been 

developed. GO can be reduced using ascorbic acid by heating GO suspension 

with L-Ascorbic acid at 60
0
C for 30 min [2].

 

Properties of Graphene  

Physical properties 

I. Mechanical properties 

The excellent mechanical characteristics of pure monolayer graphene have 

been thoroughly documented. The breaking strength of graphene is found 

to be 55 N/ m which equals to the intrinsic strength of 130 GPa and a 

Young's modulus of E = 1.0 ± 0.1 TPa (due to long-range π conjugation) by 

assuming the thickness of graphene as 0.335 nm. Also, the in-plane 

stiffness at room temperature was discovered to be between 20 and 100 

N/m. According to reports, graphene has a poor fracture hardness of around 

4.0 ± 0.6 MPa [26]. The benefits of graphene‘s mechanical qualities make 

it simple to construct and process graphene-based nanocomposites for 

devices with a variety of applications [7]. To accomplish these qualities, 

GO and rGO mixes are created with values varying based on the number of 

surface groups and defects left over from oxidation or other processing 

steps. For the GO monolayer, the effective Young‘s modulus is 207.6 ± 

23.4 GPa. Similarly, the rGO monolayer has Young's modulus of 250 ± 

150 TPa [3, 28]. 

II. Magnetic properties 

Yet, because of a delocalized π-bonding network, perfect graphene is 

fundamentally nonmagnetic and lacks localised magnetic moments. As is 

well known, the majority of carbon allotropes have diamagnetic 

susceptibilities (χd) between 10
-5

 and 10
-7

 emu/gOe. Even though pure 
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graphene is naturally nonmagnetic, many researchers reported that 

graphene showed positive magnetic signals (paramagnetic and/or 

ferromagnetic).  The theoretical possibility is that the point defects in 

graphene such as vacancies, zigzag edges, and chemical doping of foreign 

atoms might cause localized magnetic moments, which is the first step 

toward the development of ferromagnetic ordering [29]. Graphene  shows 

ferromagnetic nature due to some defects in the lattice plane. Several 

researchers believe that graphene's magnetism is caused by its zigzag edges 

[30]. 

III. Electrical properties 

Graphene is a semi-metal and a semiconductor with zero gaps. One of 

graphene's most advantageous characteristics is that it is a zero-overlap 

semimetal with extremely high electrical conductivity, in which both holes 

and electrons serve as charge carriers [23]. Each carbon atom in graphene is 

bonded to three other carbon atoms in the two-dimensional plane, leaving 

one electron free for electrical conduction in the third dimension. This free 

electron is π electron and is localized as above and below the plane. The 

carbon-carbon bonds in graphene are reinforced by the overlap of these pi 

orbitals. Essentially, these π orbitals' bonding and antibonding (the valance 

and conduction bands) determine the electrical characteristics of graphene 

[23]. 

As an electrically conductive substance with a high electron mobility, 

graphene has a volumetric electron mobility of 25 m
2
 /v/s [31, 32], and an 

estimated electrical conductivity of 6500 Sm
-1

 [3].  Its electrical 

conductivity is similar to that of copper. In the process of creating GO, the 

sp
2
 bonding orbitals of graphene are disrupted and a lot of surface groups 

are added, which reduces the material's electrical conductivity and makes 

GO electrically resistant with linear resistance of 1.64 ×10
4
 Ω m [3]. 

IV. Thermal properties 

Graphene also has very high mechanical and thermal conductivities. A 

thermal conductivity of about 3000–5000 W/m/K has been found for single-

layer graphene (pure defect-free graphene), making it one of the materials 

with the greatest in-plane thermal conductivities, which is 10 times higher 

than the thermal conductivity of copper (401 W/m/K). However, for 

supported graphene, the conductivity is ~600 W/m/K [3,33,34]. This was 

extracted from the G band of the Raman spectra where it has been evident 
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that strong temperature dependency may be seen at the Raman spectra G 

peak location. To measure the increase in local temperature, one can use 

the change in the location of graphene‘s G peak [34]. 

Chemical properties 

The only form of carbon that has every atom exposed to chemical reactions 

on both sides is graphene, due to its 2D structure. Graphene is the material 

with the largest proportion of edgy carbon atoms, and it is known that the 

carbon atoms near the edges of graphene sheets have a unique chemical 

reactivity [23]. Moreover, the heavily crumpled graphene displays super-

hydrophobicity and variable wettability. It is possible to increase graphene's 

chemical reactivity by creating structural flaws caused by dangling bonds 

by the attachment of hydroxyl, carboxyl and other groups to vacancy-type 

defects. The resultant graphene materials are hydrophilic and more reactive 

because of the addition of oxygenation groups to the sp
2 

hybridized 

surfaces [24]. 

As already mentioned, the graphene C-C bond has a bond length of 

approximately 1.42A
o
 and is weakly bonded between layers overall though 

it is strongly bonded inside a given layer. A single sheet of graphene has a 

specific surface area of 2630 m
2
/g [25]. The band gap of graphene is 

approximately 0-0.25 eV [26]. 

Applications 

Recent years have seen drastic change in the interest towards the field of 

graphene because of its intriguing features, which are anticipated to 

improve the functionality of many applications.  Also, the unique features 

of GO and rGO make a revolutionary effect in varies fields like transport, 

electronics, energy and defense. They have been utilized for applications 

in electronics, semiconductors, gas absorbers, sensors, solar cells, fuel 

cells, optic devices and composites due to their outstanding 

properties. 

1. As Catalyst 

The high degree of hydrophilicity and chemical activity of oxygen-

containing functional groups in GO surfaces make GO a highly effective 

catalyst with low environmental consequences. These functional groups 

provide a site for a large number of active catalysts [35]. The large surface 
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area provided by GO/rGO nanoparticles also contribute to its catalytic 

activity.  

2. In Electronic Devices. 

GO is used as a starting material for the manufacturing of several electronic 

devices. For example, in graphene-based field effect transistors (FET) in 

which rGO as chemical sensors and also used as biosensors. Some 

graphene composite is used as a coating material for enhancing the activity 

of touching screens of tablets and phones, the distinctive thinness of 

graphene led to its use as a semiconductor, and it can conduct electricity at 

room temperature, so it also used in computer chips [36]. It can be used to 

detect hormonal catecholamine molecules, avidin and DNA. 

3. For Water Purification [Filter] 

The distinct interlayer distance of GO makes the purification of water. The 

permeation rate and diffusion rate for water in GO-based membranes are 

0.1 mg/min/cm
2
 and 1cm/h respectively ie; the GO membranes act as an 

ideal barrier when they deal with liquid and gases. This barrier effectively 

isolates organic solvent from water [37]. GO membranes were studied 

actively in the 1960s for the desalination of water. Retention rates greater 

than 90% were reported in this study. They could be used in the filtration of 

sea water. Helium cannot pass through the pores in humidity free 

conditions. Dry laminates are vacuum-tight however when immersed in 

water they behave as molecular sieves 

4. In Sensors 

There are several uses for graphene sensors, including as gas and 

biosensors, in environmental monitoring and public security. Graphene can 

be either electron-doped (NH3) or hole-doped (H2O, NO2) depending on 

the kind of adsorbed component. Since there is no gap in the density of 

states of graphene, even a slight mismatch in the chemical potential of the 

adsorbate is enough to produce an active donor or acceptor level, in 

contrast to semiconductors, where the discrepancy in chemical potential 

must be greater than half the gap energy to produce doping. Hence, 

graphene shows greater sensitivity than conventional semiconductor 

sensors [4, 37]. Since GO and rGO is a fluorescent material it could be used 

for bio- sensing applications, for early detection of diseases and for 

assisting in finding cures for cancer and detecting biologically important 
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molecules. GO has been applied as a fluorescence quenching material in 

biosensors which make use of the fluorescence resonance energy transfer 

(FRET) effect. 

5. In Biomedicals  

GO finds applications in the biomedical field particularly in the drug 

delivery systems. GO has many advantages as compared to the other 

anticancer drugs because it doesn‘t affect healthy cells and is having low 

toxicity. Polyethylene glycol (PEG)- functionalized GO with SN38, a 

camptothecin derivative which was used as a water-soluble source of the 

drug. Pristine graphene sheets, graphene oxide and few layer graphene 

flake are creatively employed in biomedical fields due to their adaptable 

properties. The thinness flexibility surface activity make suit it for design 

competence which make utilized for drug delivery and ultra-sensitive 

biosensors and health testing kits. Active GO nanocomposite is used in 

target delivery of anticancer drugs and some of them are used as water 

soluble and serum soluble drugs. Fluorescent based biosensors are widely 

used for the detection of DNA and proteins for the diagnosis of HIV [36].  

6. In Super Capacitors 

Owing to the high surface area of GO and rGO they are used as electrode 

materials in batteries, double layered capacitors, solar as well as fuel cells. 

Nanocomposites of rGO 

is employed in lithium-

ion batteries. GO is able 

to store hydrogen and 

hence may be used for 

storage of hydrogen gas 

in hybrid cars. Due to 

their quick charge/ 

discharge rates, lengthy 

cycle lives, and high-

power densities, 

supercapacitors (SCs) 

are regarded as one of 

the most promising 

electrochemical energy storage technologies for future electronics. The 

charges that have collected at the electrode-electrolyte interfaces determine 
Fig 5:- Contemporary and prospective 

applications of GO and rGO [38] 
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the capacitance for EDLCs. Materials having a high specific surface area, 

large pore size, and high electrical conductivity are required to obtain high 

storage capacity. Moreover, in the pseudo-capacitors, electrons are moved 

to or from the valence bands of the redox cathode or anode reagent in fast 

Faradic reactions [4]. [36]. 

Conclusion 

In this article, we provide a summary of current developments in the 

synthesis, derivatives, characteristics and the interesting applications of 

graphene and composites connected to those features. A wide variety of 

mechanical, electrical, and thermal characteristics are exhibited by both GO 

and rGO because of their highly adjustable nature. Graphene provides a 

substrate that makes metal oxide nanoparticles accessible to the 

environment, allowing them to better perform their functions. Graphene 

improvises conductivity of oxides enabling their applications in super 

capacitor electrodes and batteries. Transition metals and their varieties 

proved as potential materials to be used as energy storing devices. Despite 

of all their advantages they are having some flaws such as low electrical 

conductivity, pulverization during electrochemical reactions and 

considerably low ion diffusion. Nanocomposites of electrochemically 

active metal oxide structures introduced into the graphene lattice provides 

outstanding electrical and electrochemical properties which may be the 

icons of future of advanced materials.  
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Abstract 

Rauvolfia hookeri, belongs to the family Apocynaceae and it is commonly 

used in traditional medicine to treat a various nervous ailments like anxiety, 

epilepsy, schizophrenia etc. The roots of the plant are a rich source of 

antihypertensive and tranquiliser alkaloids. Adventitious root culture is 

used to isolate the secondary metabolites from the medicinal plants thereby 

offering an alternative means for the collection and propagation of 

medicinal plants. The current study focussed on the production of indole 

alkaloids in adventitious root cultures of R.hookeri .Adventitious roots were 

induced from the hypocotyls explants in  solid WPM supplemented with 

0.5 mgl
-1

 IBA and 0.2 mgl
-1

 NAA after 8 days and subcultured  in  liquid 

WPM supplemented with reduced concentration of  IBA ( 0.5 mgl
-1

 ) and  

NAA (0.2 mgl
-1

). The highest regeneration rate (89.23 ± 0.06 %), number 

of roots (33.11± 0.03) and root length (4.12  ± 0.09 cm) were recorded in 

WPM supplemented with 0.2 mg1
-1 

IBA and 0.1 mg1
-1

 NAA respectively. 

The  concentration of indole alkaloids in adventitious roots were analyzed 

(reserpine - 0.030 % ajmaline - 0.032 % and ajmalicine 0.064 %)  after 8 

weeks and were more during the peak period of growth. 

 

Key Words: Rauwolfia hookeri, indole alkaloids, adventitious root, in vitro 
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Introduction 

Medicinal plants play an important role in keeping the healthcare, 

economic, social and cultural status of human beings globally. The 

tremendous attention globally on medicinal plants during the past six to 

seven decades is due to its wide array of utility as traditional medicines, 

neutraceutical, cosmetic products, total herbal extracts and individual 

bioactive molecules (Ramawat et al., 2004). The major reason for the 

attention on traditional systems of medicine and products is due to the 

growing recognition of its less side effect and easy availability at affordable 

prices. Moreover, they are mostly a combination of medicinal constituents 

derived from more than one medicinal plants coupled with minerals, 

vitamins and have benefits over synthetic ones  (Hussain, 2007). 

Rauvolfia hookeri is a perennial woody shrub distributed at high elevations 

of southern Western Ghats in India. In traditional system of medicine 

(Ayurveda) R.hookeri is used as a substitute of R. serpentina to treat a 

various nervous ailments like anxiety, epilepsy, schizophrenia (Chipiti et 

al., 2021). The roots of the plant are a rich source of antihypertensive and 

tranquiliser alkaloids like ajmalicine, ajmalicine, reserpine, serpagine, 

reserperline and serpentine (Alagesaboopathi, 2009).). Limited distribution, 

endemicity, low population in accessible area and several anthropogenic 

activities on forests lands are the various factors for its present rare and 

endemic status of  R.hookeri (Sahu, 1979).  The conventional propagation 

of   R. hookeri  is difficult due to poor seed viability, low germination, 

scanty and delayed rooting of seedlings and poor vegetative propagation. 

Rauvolfia hookeri is becoming more rarer because of commercial over 

exploitation (Mohanan and Sivadasan, 2002). Reserpine content in the roots 

of six Rauvolfia species analysed and reported that R. hookeri contains 

reserpine (Bindhu  et al., 2014). 

Biotechnological approaches specifically, plant tissue cultures are found to 

have potential supplement to traditional agriculture in the industrial 

production of bioactive plant metabolites (RamachandraRao and 

Ravishankar, 2002). Production of bioactive molecules under in vitro 

method is an alternative mode of conservation. Callus culture and 

adventitious root cultures were  used to gather phytochemicals from the 

medicinally important plants, thereby offering an alternative way to 

collection and propagation of medicinal plants. Moreover the adventitious  
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roots shows elevated growth rates and production of pharmaceutically 

important metabolites under sterilized condition with optimized plant-

growth regulators in culture media. 

Materials and Methods  

The fully ripened fruits collected from 10 year old plants grown in the 

medicinal plant garden of Jawaharlal Nehru Tropical Botanic Garden and 

Research Institute (JNTBGRI) were washed and removed the pulp. 

Subsequently, they were washed with 1% Teepol (v/v) for 30 min and 

repeatedly washed under running tap water to remove the traces of 

detergent. The surface sterilization was done using 0.1% HgCl2 for 15 min 

and rinsed with sterile distilled water for 4-5 times. Thereafter, the  

micropylar end of the seeds were chipped using sterile surgical blade, 

removed the seed coat particles by a wash and soaked for overnight (16-

17h) in 0.5 mg1
-1 

GA3 solution under continuous shaking (60 rpm) using a 

gyrotory shaker (New Brunswick Scientific,Co, USA.) at 24°C ± 2°C under 

dark condition. Thereafter the seeds were washed with sterile distilled 

water twice to remove the traces of GA3, blotted and placed on half-

strength MS agar (0.6% w/v) medium with or without 0.5 mg1
-1 

GA3 and 

incubated in  room (27°C ± 2°C) and culture room (24°C ± 2°C)  condition 

under total dark. The germinated seeds after 30 days were transferred from 

GA3 containing medium to half-strength (Murashige and Skoog) MS basal 

medium and incubated under 16-h photoperiod at a photon flux density of 

20-50 μmolm
−2

s
−1

 from day light fluorescent tubes at 24°C ± 2°C for 4-5 

weeks.  

For the preliminary experiment on root induction, cotyledon and hypocotyl 

explants (1-2 cm) of 4 weeks–old seedlings were inoculated in full-strength 

and half-strength WPM agar medium supplemented with different 

concentration (0.2 mg  – 2.0 mg1
-1

) of PGRs (NAA and BA). The half-

strength WPM was failed to induce adventitious roots therefore, full 

strength WPM agar medium were used with different concentration (0.2 mg 

- 0.5 mg 1
-1

) and combinations of auxins for root inductions. After 

inoculation, the cultures were incubated under total dark. Growth was 

noticed and biomass increment of root culture was determined in terms of 

fw (after blotting) and dw (dried under room condition) using three 

replicates after 8 wks. For each treatment, fifteen explants were used and 

the experiments were repeated twice. PGRs for subculture of root culture 
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was optimised using the respective basal media supplemented with reduced 

concentrations of PGRs by keeping the best PGR combination obtained 

during the induction step as control. To increase the biomass, 

approximately, 100 mg root segments (0.8–1.0 cm) were separated from the 

hypocotyl explants and repeatedly subcultured in WPM liquid medium with 

optimised PGRs (0.2 mg 1
-1

 IBA and 0.1 mg 1
-1

 NAA) in 250 ml 

Erlenmeyer flasks.  The root cultures were kept under shaking at 100 rpm 

and both cultures were incubated under dark condition. A time–course 

study was performed to determine the growth kinetics (GI) of cultures by 

measuring fw and dw at 2 week intervals for 10 weeks. GI was calculated 

as per the formula given below. The pH of the medium was adjusted to 5.8 

and autoclaved at 121
0
c and 108 kPa for 20 min 

GI =  Final dry weight –initial dry weight 

Initial dry weight 

Roots grown in the optimized PGRs were used for phytochemcial analysis 

using HPLC.  The dried powder (3 g) of both cultures extracted with 15 ml 

methanol/ammonia (98:2 v/v) in a 100 ml Erlenmeyer flask under 

continuous shaking for thrice. The extracts were then combined and 

evaporated to dryness under vacuum at 40
o
C using a rotary  evaporator 

(HeidolphLaborota 4000, Germany)   to get the crude alkaloid portion. It 

was dissolved in 10 ml methanol and acidified with 0.1 N HCL and 

adjusted pH 7.2 using ammonium hydroxide to isolate the weak basic 

fraction as per the method of Iwu & Court (1977).  This fraction was 

extracted with chloroform (25ml×3), washed with distilled H2O, dried over 

anhydrous sodium sulphate and evaporated to dryness  under  reduced 

pressure at 50
o
C using rotary evaporator. The qualitative and quantitative 

determination of indole alkaloids (reserpine, ajmaline and ajmalicine) was 

done using HPLC which was performed on a 600 series waters HPLC 

Pump, 7725 Rheodyne injector, C18 Column (Reprobond-4.6x250mm), 

2487 Waters dual wavelength UV detector.The mobile phase was 

0.5%(v/v) triethylamine-water:acetonitrile (50:50 by vol.) with flow rate, 

1ml min
-1 

and detected at 285 nm.The qualitative analysis was further 

confirmed by spiking the specific extract with the reference compounds. A 

standard curve obtained using the reference compound was used for the 

quantitative analysis. 
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Results and Discussion  

Chipping of the micropylar end of the seeds was inevitable for seed 

germination and it was enhanced by soaking in GA3 solution. The more 

germination percentage (92%) was recorded with chipped seeds that were 

soaked in GA3 solution and thereafter inoculated on half-strength MS 

medium with 0.5 mgl
-1 

GA3 and incubated at room condition under total 

dark condition than those kept in culture room (54 %). The favourable 

effect of GA3 to enhance the seed germination of R.hookeri might be due to 

the breaking of non–deep physiological dormancy as reported in 

R.serpentina and R.tetraphylla (Hussain et al., 2014). Temperature was 

also influenced germination in the present system.  

Between the two explants used, hypocotyl was found best for root 

induction than cotyledon. This explants responded rapidly (8 days) (Fig. 

1a) at high frequency while cotyledon were slow responding (14 days) for 

root cultures in various treatments.  Besides, the requirements of PGRs 

were different for cotyledon and hypocotyl explants. Among the different 

PGRs treatments tried for normal root induction, it was observed that 80 % 

hypocotyls responded in the optimum concentration 0.5 mgl
-1

 IBA and 0.2 

mgl
-1

 NAA in WPM after 8 days . Subculturing in reduced auxin 

combination at reduced level (0.2 mg1
-1 

IBA and 0.1 mg1
-1

 NAA) in liquid 

WPM was best to yield maximum biomass after 8 weeks (Plate 1a and 1b). 

On the other hand the same combination in solid WPM showed poor 

regeneration with less number of roots.  The highest regeneration rate (89.23 

± 0.06 %), number of roots (33.11± 0.03) and root length (4.12  ± 0.09 cm) were 

recorded in WPM supplemented with 0.2 mg1
-1 

IBA and 0.1 mg1
-1

 NAA 

respectively (Fig.1b) (Table.1) similarly  in R.serpentina the highest 

regeneration rate and number of roots was reported when inoculated in IBA 

and NAA supplemented medium. Many previous studies been reported that 

the combinations of two auxins enhances the rooting ability of many plant 

species the present findings corroborate with the findings in Chicory leaf 

explants (Nandagopal and Ranjitha Kumari, 2007) and Cephaelis 

ipecacuanha.(Jha et al., 1991). It has to be noted that the production of 

adventitious roots is responsible for the enhancement of biomass in a 

system. The reduced root growth might be due to the accumulation of 

endogenous auxins during the period of each subculture.  
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Table 1. Effect of growth regulators in liquid WPM on root regeneration 

from hypocotyls  explant of R. hookeri (mean ± SEM)  

Plant Growth 

Regulators                

(mg1-1) 

R
eg

en
er

at
io

n
 

re
sp
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n

se
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%
) 

N
o
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o
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ro
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R
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p

in
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(%
) 

A
jm

al
in
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(%
) 

A
jm

al
ic

in
e 

(%
) 

IBA NAA 

0.05  - - - - - - 

0.1  6.03 ± 0.01i 3.54 ± 0.04i 1.23 ± 0.03e - - - 

0.2  11.17 ± 0.03e 5.22 ± 0.01g 1.06 ± 0.06f - - - 

 0.05 8.17 ± 0.11g 4.19 ± 0.03gh 2.43 ± 0.03d - - - 

 0.1 10.22 ± 0.03ef 7.17 ± 0.07f 2.16 ± 0.01de - - - 

 0.2 7.42 ± 0.03h 10.55 ± 0.08e 2.44 ± 0.02cd - - - 

0.05 0.1 21.32 ± 0.09d 23.05± 0.15c 3.02 ± 0.07c 0.001± 0.001d 0.004±0.002d 0.002±0.001d 

0.1 0.1 41.94 ± 0.11b 26.32 ± 0.11b 3.27 ± 0.01b 0.003± 0.001c 0.002± 0.002c 0.005± 0.001c 

0.2 0.1 89.23 ± 0.06a 33.11± 0.03a 4.12  ± 0.09a 0.030 ± 0.001a 0.032± 0.005a 0.064± 0.002a 

0.3 0.1 38.22 ± 0.12c 12.04 ± 0.01d 3.22 ± 0.03bc 0.011± 0.005b 0.020± 0.011b 0.021± 0.001b 

 

Each value represents mean ± SE. Values with the same letter footnote in each 

column were not significantly different (P ≤ 0.05). 

Fig.1. Response of hypocotyls explants of R.hookeri a. root induction  in 

solid WPM supplemented with 0.5 mgl
-1

 IBA and 0.2 mgl
-1

 NAA after 8 

days b. Establishment of adventitious roots in liquid WPM supplemented 

with  0.2 mgl
-1

 IBA and 0.1 mgl
-1

 NAA after 8 weeks  

 

a b 
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The concentration of alkaloids analyzed (reserpine - 0.030 % ajmaline - 

0.032 % and ajmalicine 0.064 %) were more during the peak period of 

growth. More concentration of weak basic fraction and alkaloids was 

observed in the root cultures of R. hookeri (Table 1). The results showed 

that the liquid WPM is optimum for root induction from the hypocotyls 

explants of R. hookeri. On the other hand, solid WPM inhibited the 

percentage of regeneration, root growth, root length and alkaloid content. 

These results suggest that normal root cultures of R. hookeri are promising 

for large-scale biomass production in suspension cultures.  

Conclusion  

The present study optimized the establishment of aseptic seedling of R. 

hookeri which will be useful genetic transformation studies. It was found 

that hypocotyls are the best explants for the successfully induced normal 

root cultures.  The best result on root culture was obtained in half- strength 

WPM medium.  More concentration of weak basic fraction and alkaloids 

observed in the root cultures indicated that the organogenesis is required for 

the production of bioactive compounds. The results suggested that the type 

and quantity of phytohormones supplemented to the hypocotyls explants 

affected the rate of regeneration and the production of secondary 

metabolites in the system. 
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MÉȪ ûnäù´É EòÒ EòÊ´ÉiÉÉBÄ 
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ºÉÉ®úÉÆ¶É  

Eäò®ú±ÉÒªÉ xÉ´ÉVÉÉMÉ®úhÉ Eäò +OÉnÚùiÉ ¸ÉÒ xÉÉ®úÉªÉhÉ MÉÖ¯û uùÉ®úÉ Ê´É®úÊSÉiÉ EòÊ´ÉiÉÉ+Éå EòÒ |ÉÉºÉÆÊMÉEòiÉÉ 

´ÉiÉÇ¨ÉÉxÉ nùÉè®ú ¨Éå ¤ÉfÃiÉøÒ +É ®ú½þÒ ½èþ* +É{É EòÉ nù¶ÉÇxÉ ºÉ´ÉÇ¨ÉÉxªÉ iÉlÉÉ ºÉÉ´ÉÇEòÉÊ±ÉEò ½èþ* ºÉÖoùfø Ê´ÉSÉÉ®ú, 

¨ÉÉèÊ±ÉEò nù¶ÉÇxÉ, ¨É½þi´É{ÉÚhÉÇ VÉÒ´ÉxÉ +ÉÊnù MÉÖ¯û EòÒ Ê´É¶Éä¹ÉiÉÉBÄ lÉÓ* ¨É±ÉªÉÉ±É¨É, ºÉÆºEÞòiÉ +Éè® iÉÊ¨É³ý 

¨Éå +É{É EòÒ Eò<Ç ®SÉxÉÉBÄ ={É±É¤vÉ ½é* MÉÖ¯ûnäù´É Eäò ÊxÉVÉÒ º´É°ü{É EòÉ ºÉ½þÒ ¶ÉÉÎ¤nùEò ÊSÉjÉhÉ <xÉ¨Éå 

nù¶ÉÇxÉÒªÉ ½èþ*  MÉÖ¯ûnäù´É EòÉä ºÉ¨ÉZÉxÉä EäòÊ±ÉB +É{É Eäò ºÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ B´ÉÆ +É{É EòÒ ®úSÉxÉÉBÄ BEò 

ºÉ¨ÉÉxÉ +vªÉªÉxÉ Eò®úxÉÉ SÉÉÊ½þB*  ´ÉÉºiÉ´É ¨Éå MÉÖ¯û EòÉ VÉÒ´ÉxÉ ½þÒ ½èþ +É{ÉEòÉ Ênù́ ªÉ nù¶ÉÇxÉ* +É{É Eäò 

¨É½þiÉÂ vÉÉÌ¨ÉEò +Énù¶ÉÉç EòÉ BEò ½þÒ ±ÉIªÉ ®ú½þÉ, ´É½þ ½èþ ¨ÉxÉÖ¹ªÉ VÉÉÊiÉ EòÒ =zÉÊiÉ* ¨ÉÉxÉ´É-¨ÉÉxÉ´É Eäò 

¤ÉÒSÉ {É®úº{É®ú Ê´É·ÉÉºÉ iÉlÉÉ ºÉÉè½þÉnÇù ¤ÉgøÉxÉä ºÉä ½þÒ Ê´É·É¤ÉxvÉÖi´É EòÉ ºÉ{ÉxÉÉ ºÉÉEòÉ®ú ½þÉäMÉÉ* 

"+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ', "nù¶ÉÇxÉ¨ÉÉ±ÉÉ', "Ê¶É´É¶ÉiÉEò¨ÉÂ', "+Ê®ú´ÉÖ', "º´ÉÉxÉÖ¦É´ÉMÉÒÊiÉ', "+uèùiÉnùÒÊ{ÉEòÉ', 

"VÉxÉxÉÒ xÉ´É®úixÉ¨ÉÆVÉ®úÒ', "nèù´Énù¶ÉEò¨É', "EÖòhb÷±ÉxÉÒ{ÉÉ^õ' +ÉÊnù MÉÖ¯ûnäù´É-EÞòÊiÉªÉÉÄ <ºÉ ºÉÆºÉÉ®ú EäòÊ±ÉB 

BEò ´É®únùÉxÉ ½èþ*  Ê´É·É¨ÉÉxÉ´ÉiÉÉ EòÉ ºÉxnäù¶É ½þÒ ªÉä |ÉnùÉxÉ Eò®úiÉä ½éþ* ºÉÉvÉÉ®úhÉ EòÊ´ÉªÉÉå VÉèºÉÉ EÖòUô xÉ 

EÖòUô Ê±ÉJÉ ºÉÖ®úÊIÉiÉ ®úJÉxÉä EòÒ +ÉnùiÉ MÉÖ¯û EòÉä xÉ½þÓ lÉÒ*  +CºÉ®ú +É{É EòÊ´ÉiÉÉ Eò½þ näùiÉä lÉä +É{É 

Eäò Ê¶É¹ªÉ =x½åþ Ê±ÉJÉ näùiÉä lÉä*  MÉÖ¯û EòÒ ®úÉªÉ ¨Éå ""ªÉÊnù +É`ö-nùºÉ ±ÉÉäMÉ EòÊ´ÉiÉÉ Ê±ÉJÉ ±ÉäxÉä EäòÊ±ÉB 

½þ¨ÉÉ®äú ºÉÉ¨ÉxÉä ¤Éè`äö iÉÉä ¦ÉÒ ½þ®ú BEò EòÉä +±ÉMÉ-+±ÉMÉ {ÉÊHòªÉÉÄ ¤ÉiÉÉ näùxÉä ¨Éå ½þ¨Éå EòÉä<Ç ÊnùCJÉiÉ xÉ½þÓ 

lÉÉ''*  |ÉºiÉÖiÉ ±ÉPÉÖ ¶ÉÉäPÉ-±ÉäJÉ EòÉ =qäù¶ªÉ +É{É Eäò <ºÉ =iEÞò¹]õ EòÉ´ªÉ-Eò±ÉÉ EòÉä Ê´É¶ÉÉ±É Ê½þxnùÒ 

IÉäjÉ EòÉä {ÉÊ®úÊSÉiÉ Eò®úÉxÉÉ iÉlÉÉ <ºÉEäò ºÉÆnäù¶É EòÉä Ê´ÉºiÉÞiÉ VÉxÉ ºÉ¨ÉÚ½þ iÉEò {É½ÖÄþSÉÉxÉÉ  ½èþ* 

Ê´É·É¨ÉÉxÉÊ´ÉEòiÉÉ EòÉ ºÉxnäù¶É 

MÉȪ û EäòÊ±ÉB EòÊ´ÉiÉÉ ¨ÉxÉ EòÉ ºÉÒvÉÉ |ÉºÉÉ®úhÉ ®ú½þÉ*  xÉèºÉÌMÉEò ºÉ½þVÉiÉÉ EòÒ SÉÉÄnùxÉÒ =xÉEäò 

EòÉ´ªÉ ¨Éå ºÉ¨ÉOÉ °ü{É ¨Éå ºÉnùÉ Ê´Ét¨ÉÉxÉ ®ú½þÒ*  EÖò¨ÉÉ®úxÉÉ¶ÉÉxÉ EòÒ oùÎ¹]õ ¨Éå Ê´É±ÉIÉhÉ |ÉÊiÉ¦ÉÉ Eäò 

ºÉÉlÉ +xÉÖ{É¨É ºÉ®úº´ÉiÉÒ |ÉºÉÉnù MÉȪ û EòÒ EòÊ´ÉiÉÉ+Éå EòÒ Ê´É¶Éä¹ÉiÉÉ ½èþ*  Ê±ÉJÉ ±ÉäxÉä EäòÊ±ÉB 
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ÊEòiÉxÉä ½þÒ ±ÉÉäMÉ ºÉÉ¨ÉxÉä ¤Éè å̀ö iÉÉä ¦ÉÒ =xÉ ºÉ¤É EòÉä =ºÉÒ nù¨É +±ÉMÉ +±ÉMÉ EòÊ´ÉiÉÉBÄ ¤ÉiÉÉ näùxÉä 

¨Éå EòÉä<Ç ÊvÉCEòiÉ ¨É½þºÉÚºÉ xÉ ½þÉäxÉä EòÒ ¤ÉÉiÉ MÉȪ û näù́ É xÉä ½þÒ ¤ÉiÉÉªÉÒ lÉÒ*  ¨É½þÉEòÊ´É =±±ÉÚ®ú 

{É®ú¨Éä·É®úxÉ Eäò +xÉÖºÉÉ®ú ºÉèEòb÷Éå ÊGòªÉÉ-Eò±ÉÉ{ÉÉå +Éè®ú ´ªÉºiÉiÉÉ+Éå Eäò ¤ÉÒSÉ =¦É®ú +ÉªÉÒ lÉÒ MÉȪ û 

EòÒ EòÊ´ÉiÉÉ*  ªÉä EòÊ´ÉiÉÉBÄ +ÉxÉxnùnùÉªÉEò, ºÉÉÆºEÞòÊiÉEò ¨ÉÚ±ªÉÉå ºÉä +ÉäiÉ-|ÉÉäiÉ iÉlÉÉ 

+ÉvªÉÉÎi¨ÉEò-¦ÉÉèÊiÉEò VÉÒ´ÉxÉ EäòÊ±ÉB ºÉSSÉÉ ¨ÉÉMÉÇÊxÉnæù¶ÉxÉ näùxÉä´ÉÉ±ÉÒ lÉÓ*  +Éi¨ÉÊ´É·ÉÉºÉ, 

º´ÉiÉÆjÉiÉÉ-¤ÉÉävÉ, Eò¯ûhÉÉ, {ªÉÉ®ú, =nÂù¤ÉÉävÉxÉ, +ÉvªÉÉÎi¨ÉEò ¦ÉÉ´É ºÉä ¦É®úÒ EòÊ´ÉiÉÉ ¨ÉÉxÉÊ´ÉEòiÉÉ Eäò 

ºÉ¨ÉOÉ-¦ÉÉ´É EòÉä ´É½þxÉ Eò®iÉÒ ½èþ*  iÉÊ¨É³ýÃ, ¨É±ÉªÉÉ±É¨É, ºÉÆºEÞòiÉ +ÉÊnù ¦ÉÉ¹ÉÉ+Éå ¨Éå MÉȪ û EòÉ 

Ê´É{ÉÖ±É YÉÉxÉ <xÉ EòÊ´ÉiÉÉ+Éå EäòÊ±ÉB `öÉäºÉ vÉ®úÉiÉ±É ¤ÉxÉÉxÉä ¨Éå ºÉ½þÉªÉEò ¤ÉxÉÉ*  ¦ÉÉ´É-°ü{É 

ºÉÉ¨ÉÆVÉºªÉ{ÉÚhÉÇ +Éè®ú +xÉÉªÉÉºÉ ¤É½þEò®ú +ÉxÉä´ÉÉ±ÉÒ EòÉ´ªÉ-MÉÆMÉÉ ¨ÉxÉ EòÉä ÊxÉ¨ÉÇ±É iÉlÉÉ 

+xÉÖ¦ÉÚÊiÉ{É®úEò ¤ÉxÉÉ näùiÉÒ ½èþ* 

 EòÊ´É ¨ÉÖ±ÉÚ®ú xÉä EòÉ´ªÉEòÉ®ú ¸ÉÒxÉÉ®úÉªÉhÉ MÉȪ û EòÉä ®úÉ¨ÉÉªÉhÉEòiÉÉÇ ´ÉÉi¨ÉÒEòÒ EòÉ ºlÉÉxÉ 

ÊnùªÉÉ ½èþ*  <ºÉ VÉMÉiÉÂ ¨Éå |ÉiªÉIÉ ÊnùJÉxÉä´ÉÉ±ÉÒ ºÉÉ®úÒ SÉ±É-+SÉ±É ´ÉºiÉÖBÄ ÊSÉ®ú xÉ½þÓ BäºÉÉ +]õ±É 

Ê´É·ÉÉºÉ, EòÊ´ÉiÉÉ ®úSÉxÉÉ ¨Éå ºÉ½þVÉ |ÉÊiÉ¦ÉÉ, ¾þnùªÉ-EòÉ¯ûhªÉ ¦É®úÉ ¨ÉÉèxÉ-¦ÉÉ´É EòÉä ¦ÉÚ¹ÉhÉ ¤ÉxÉÉEò®ú 

{É®ú¨É Ê¶É´É-¦ÉÊHò ºÉä +ÌVÉiÉ {ÉÖhªÉ +ÉÊnù Ê´É¶Éä¹ÉiÉÉ+Éå xÉä ¨ÉÚ±ÉÚ®ú EòÒ ®úÉªÉ ¨Éå MÉȪ û EòÉä ´ÉÉi¨ÉÒEòÒ 

Eäò ºlÉÉxÉ ¨Éå Ê¤É`öÉªÉÉ*  +ÉvªÉÉÎi¨ÉEò-¦ÉÉèÊiÉEò VÉÒ´ÉxÉ EòÉ ºÉ¨ÉEòÉ±ÉÒxÉ ÎºlÉÊiÉ EòÒ VÉèºÉÒ 

{É½þSÉÉxÉ MÉȪ û xÉä {ÉÉªÉÒ lÉÒ =ºÉÒ |ÉEòÉ®ú ºÉ¨ÉEòÉ±ÉÒxÉ EòÊ´ÉiÉÉ EòÉä ¦ÉÒ {É½þSÉÉxÉ Ê±ÉªÉÉ*  =ºÉ 

ºÉ¨ÉªÉ 17 ºÉÉ±É Eäò EÖò¨ÉÉ®úxÉÉ¶ÉÉxÉ EòÉä fÚÄøføÃ Ê±ÉªÉÉ iÉlÉÉ =xÉEòÒ |ÉÊiÉ¦ÉÉ EòÉä {É½þSÉÉxÉEò®ú ¶ÉÞÆMÉÉ®ú 

{Énù ®úSÉxÉä ºÉä nÚù®ú ®ú½þxÉä EòÉ ={Énäù¶É ¦ÉÒ ÊnùªÉÉ*  ¶ÉÞÆMÉÉ®ú {ÉnùÉå Eäò ®úSÉxÉÉEòÉ®ú ¤ÉxÉEò®ú  |Éä¨ÉÉJªÉÉxÉÉå 

EòÉ =kÉ®úÉÊvÉEòÉ®úÒ ¤ÉxÉxÉä ºÉä ¤ÉSÉEò®ú +ÉvÉÖÊxÉEò EòÊ´ÉiÉÉ Eäò +ÉSÉÉªÉÇ {Énù +±ÉÆEÞòiÉ Eò®úxÉä EòÉ 

¦ÉÉMªÉ MÉȪ û Ê¶ÉIÉhÉ º´ÉÒEòÉ®úxÉä ºÉä ½þÒ EÖò¨ÉÉ®úxÉÉ¶ÉÉxÉ EòÉä |ÉÉ{iÉ ½Öþ+É*  EòÉ´ªÉEòÉ®ú MÉȪ û EòÉ 

MÉÉè®ú´É ®ú½þÉ ¨É½þÉEòÊ´É EÖò¨ÉÉ®úxÉÉ¶ÉÉxÉ*  BäºÉÉ Eò½þxÉÉ ¦ÉÒ =ÊSÉiÉ ½èþ ÊEò MÉȪ û EòÒ EòÉ´ªÉ-ªÉÉjÉÉ EòÒ 

ºÉ¡ò±ÉiÉÉ lÉÒ EÖò¨ÉÉ®úxÉÉ¶ÉÉxÉ* 

 ºiÉÉäjÉÉå Eäò ®úSÉxÉÉEòÉ®ú Eäò °ü{É ¨Éå MÉȪ û EòÉä EòÊ´É VÉÉxÉÉ VÉÉiÉÉ ½èþ*  ¦ÉMÉ´ÉnÂù EòÒiÉÇxÉÉå 

uùÉ®úÉ Ê{ÉUôbä÷ ºÉ¨ÉÉVÉ EäòÊ±ÉB ¦ÉÊHò EòÉ BEò xÉªÉÉ +Énù¶ÉÇ ®úSÉÉ MÉªÉÉ*  =xÉ ÊnùxÉÉå ±ÉÉäMÉ Ë½þºÉÉ 

iÉlÉÉ ¶É®úÉ¤É ¨Éå +ÊvÉÎ¹`öiÉ BEò |ÉEòÉ®ú EòÒ xÉÒSÉ ={ÉÉºÉxÉÉ ¨Éå ¡ÆòºÉä lÉä*  ´Éä =ºÉ ºÉ¨ÉªÉ ¨É±±ÉxÉ, 

¨ÉÉb÷xÉ, ¨É¯ûiÉÉ, +¯û¨ÉEòÉä±ÉÉ, ¦ÉÚiÉ-Ê{É¶ÉÉSÉ, EòË®úEòÉ±ÉÒ +ÉÊnù Eä  ={ÉÉºÉEò ®ú½äþ*  ´ÉhÉÇ-¦Éänù ºÉä 

ºÉÆVÉÉiÉ +ºÉÉ¨ÉÆVÉºªÉ <Ç·É®ú ={ÉÉºÉxÉÉ ¨Éå ¦ÉÒ |ÉEò]õ ®ú½þÉ*  ºÉ¦ªÉ näù́ ÉiÉÉ+Éå EòÒ ={ÉÉºÉxÉÉ EòÉ 

BEòÉÊvÉ{ÉiªÉ >ÄðSÉä ´ÉhÉÇ Eäò ±ÉÉäMÉÉå xÉä +{ÉxÉä Eò¤VÉä ¨Éå ®úJÉÉ lÉÉ*  xÉÒSÉ ={ÉÉºÉxÉÉ EòÉ +ÆiÉ iÉlÉÉ 

ºÉ¨ÉºÉÉ¨ÉÉÊªÉEò <Ç·É®ú ¦ÉÊHò EòÉä ºÉÖvÉÉ®úxÉÉ nùÉäxÉÉå MÉȪ û EòÒ <SUôÉ lÉÒ*  <ºÉÊ±ÉB =kÉ¨É iÉ®úÒEäò ¨Éå 

+xÉÖÎ¹`öiÉ <Ç·É®ú ={ÉÉºÉxÉÉ EòÉ ¨É½þi´É, ¶ÉÖrù Ê½þxnÚù vÉ¨ÉÇ Eäò ºÉMÉÖhÉ-ÊxÉMÉÖÇhÉ vÉÉ®úÉ+Éå Eäò |ÉSÉÉ®ú-
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|ÉºÉÉ®ú +ÉÊnù Eäò Ê±ÉB MÉȪ û iÉèªÉÉ®ú ½ÖþB*   +xvÉÊ´É·ÉÉºÉÉå EòÒ xÉÓ´É {É®ú JÉbä÷ ®ú½äþ ¨ÉÎxnù®úÉå EòÉä 

{ÉÚhÉÇ °ü{É ¨Éå iÉÉäb÷-¡òÉäb÷Eò®ú ´É½þÉÄ xÉªÉä ¨ÉÎxnù®úÉå EòÉ ÊxÉ¨ÉÉÇhÉù ÊEòªÉÉ* 

 MÉȪ û uùÉ®úÉ Ê´É®úÊSÉiÉ ºiÉÉäjÉ EÞòÊiÉ ºÉMÉÖhÉÉä{ÉÉºÉxÉÉ EäòÊ±ÉB +iªÉxiÉ ºÉ½þÉªÉEò ®ú½þÉ* <xÉ 

ºiÉÉäjÉ EÞòÊiÉªÉÉå EòÒ +xiÉ:´ÉºiÉÖ ºÉÉvÉÉ®úhÉ ±ÉÉäMÉÉå EòÒ {ÉEòb÷ Eäò ¤ÉÉ½þ®ú ®ú½þÒ, iÉÉä¦ÉÒ =xÉEòÒ ºÉ®ú±É 

¶Éè±ÉÒ, MÉÒiÉÉi¨ÉEòiÉÉ xÉä =xÉEäò ¾þnùªÉÉå EòÉä ºÉ½þ±ÉÉªÉÉ*  ºÉxÉÉiÉxÉ Ê´ÉSÉÉ®úÉå EòÉ BEò MÉ½þ®úÉ Ênù´ªÉ 

ºÉÉMÉ®ú <xÉ EòÊ´ÉiÉÉ+Éå ¨Éå ºÉ¨ÉÉªÉÉ MÉªÉÉ ½èþ* +É´ÉÉMÉ¨ÉxÉ EòÉ ºÉÉIÉÒ ¤ÉxÉEò®ú JÉb÷É ºÉÆºÉÉ®ú xÉ·É®ú 

½èþ, ºiÉÉäjÉÉå ¨Éå ÊxÉÊ½þiÉ ªÉ½þ {É½þSÉÉxÉ ¨ÉÉxÉ´É EòÉä +{ÉxÉÉ {ÉÉ{É Ê¨É]õÉEò®ú +Éi¨ÉYÉÉxÉÒ ¤ÉxÉxÉä EòÉ 

+´É¤ÉÉävÉ ¦ÉÒ Ênù±ÉÉiÉÒ ½èþþ*  MÉÖ¯û EòÉ ±ÉIªÉ ¨ÉÉªÉÉ¨ÉªÉ <ºÉ ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÉä vÉxªÉ ¤ÉxÉÉxÉä ¨Éå 

+É´É¶ªÉEò ¶ÉÊHò EòÉä |ÉÉ{iÉ Eò®úÉxÉÉ lÉÉ*  =xÉEäò uùÉ®úÉ ºÉÆ{ÉÚhÉÇ Ê´É·É EòÉä ºÉÆSÉÉÊ±ÉiÉ iÉlÉÉ 

ÊxÉªÉÆjÉhÉ ¨Éå ®úJÉxÉä´ÉÉ±Éä <Ç·É®ú EòÒ ºiÉÖÊiÉ ºÉä ¦ÉÊHò EòÉ ®úÉäSÉEò ¨ÉÉ½þÉè±É ¤ÉxÉÉªÉÉ MÉªÉÉ*  ºÉÆ{ÉÊkÉ, 

¶É®úÒ®ú, ºÉÆiÉÉxÉ, ºÉÖJÉ-¦ÉÉäMÉ <xÉ ºÉ¤É EòÉä Ê´ÉSÉÉ®ú-Ê´É¨É¶ÉÇ Eò®úiÉä ½ÖþB =xÉEòÒ ´ªÉlÉÇiÉÉ EòÉä ºÉ¤É Eäò 

ºÉÉ¨ÉxÉä ´ªÉHò ÊEòªÉÉ*  ±ÉÉèÊEòEò ºÉÖJÉ-ºÉÖÊ´ÉvÉÉ Eäò ´É¶É ¨Éå {Ébä÷ ¨ÉxÉ EòÉä +ÉÎºiÉEòiÉÉ EòÒ +Éä®ú 

¨ÉÉäb÷Eò®ú ºÉÆºEÞòÊiÉ EòÒ ¨É½þi´É{ÉÚhÉÇ-¶ÉÊHò EòÉ |ÉºÉÉ®ú ÊEòªÉÉ* ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÉä +ÉxÉxnùnùÉªÉEò 

¤ÉxÉÉxÉä ±ÉÉªÉEò <Ç·É®úÒªÉiÉÉ EòÉ ½þÒ MÉȪ û xÉä |ÉSÉÉ®ú ÊEòªÉÉ* MÉȪ û xÉä ºiÉÉäjÉ ®úSÉxÉÉ+Éå uùÉ®úÉ ´ÉÉhÉÒ, 

¨ÉxÉ, ¤ÉÖÊrù EòÉä SÉäiÉxÉiÉÉ |ÉnùÉxÉ Eò®úxÉä´ÉÉ±ÉÉ ¤É½Öþ¨ÉÚ±ªÉ ´ÉèSÉÉÊ®úEò iÉi´É |ÉºiÉÖiÉ ÊEòªÉÉ*  SÉ{É±É 

<ÎxpùªÉ-ºÉÖJÉ +Éè®ú Ê´É¹ÉªÉ-´ÉÉºÉxÉÉ EòÉä ®úÉäEòEò®ú ¨ÉxÉEòÉä +ÉxÉxn,ù ¶ÉÉÎxiÉ iÉlÉÉ SÉèxÉ näùxÉä´ÉÉ±ÉÉ 

<Ç·É®úÒªÉ +´É¤ÉÉävÉ VÉÒ´ÉxÉ EòÉä vÉxªÉ ¤ÉxÉÉiÉÉ ½èþ*  ¨ÉxÉÖ¹ªÉ-¨ÉxÉ Eäò ¨Éè±É EòÉä ½þ]õÉEò®ú ºÉ´ÉÇ´ªÉÉ{ÉÒ 

<Ç·É®ú ºÉÉIÉÉiEòÉ®ú EäòÊ±ÉB |ÉÉlÉÇxÉÉ uùÉ®úÉ ¦É´É-ºÉÉMÉ®ú iÉ®úhÉ Eò®úÉxÉä +Éè®ú ¶ÉÉÎxiÉ iÉ]õ {É®ú {É½ÖÄþSÉÉxÉä 

EäòÊ±ÉB ¨ÉÉxÉ´É-¨ÉxÉ EòÉä °ü{ÉÉxiÉ®ú Eò®úxÉä´ÉÉ±ÉÉ +ÉvªÉÉÎi¨ÉEò Ê´ÉSÉÉ®ú MÉÖ¯û Eäò {ÉÉºÉ ½èþ* 

 MÉȪ û EòÒ ºiÉÉäjÉ EÞòÊiÉªÉÉÄ ºÉÉÆºÉÉÊ®úEò ºÉSSÉÉ<Ç EòÒ +Éä®ú +OÉºÉ®ú Eò®úxÉä´ÉÉ±ÉÒ ºÉ¡ò±É 

iÉÒlÉÇªÉÉjÉÉ ½þÒ ½èþ*  |ÉÉ{ÉÆÊSÉEò ºÉiªÉ EòÉ JÉÖ±ÉÉºÉÉ Eò®úEäò +É¨É VÉxÉiÉÉ EòÉä Eò¨ÉÉæx¨ÉÖJÉ ¤ÉxÉÉxÉÉ- 

ªÉ½þÒ ½èþ ªÉlÉÉlÉÇ MÉȪ ûvÉ¨ÉÇ*  YÉÉxÉ, +ÉxÉxnù iÉlÉÉ +xÉÖ¦ÉÚÊiÉ EòÉ ´ÉÉºiÉÊ´ÉEò ºÉÆºÉÉ®ú MÉȪ û xÉä ½þ¨Éå 

ºÉ¨ÉZÉÉªÉÉ*  +ÉvªÉÉÎi¨ÉEòiÉÉ °ü{ÉÒ Ê½þ¨É´ÉÉxÉ Eäò =kÉÖÆMÉ ¶ÉÞÆMÉ {É®ú ]õ½þ±ÉÉiÉä ºÉ¨ÉªÉ ±ÉÉèÊEòEò-

º´ÉSUôxnùiÉÉ ¦ÉÒ MÉȪ û Eäò ¨ÉxÉ ¨Éå ºÉnùÉ VÉÉMÉÞiÉ ®ú½þÒ* 

¸ÉÒ ´ÉÉºÉÖnäù´É, ºÉ®úºÉÒ¯û½þ{ÉÉ\SÉVÉxªÉÉ- 

EòÉè¨ÉÉänùEòÒ¦ÉªÉÊxÉ´ÉÉ®úhÉSÉGò{ÉÉhÉä, 

¸ÉÒ´ÉiºÉ´ÉiºÉ, ºÉEò±ÉÉ¨ÉªÉ¨ÉÚ±ÉxÉÉÊ¶ÉxÉÂ 

¸ÉÒ¦ÉÚ{ÉiÉä, ½þ®ú ½þ®äú, ºÉEò±ÉÉ¨ÉªÉ¨ÉÂ ¨Éä* (¸ÉÒ´ÉÉºÉÖnäù´ÉÉ¹]õEò¨ÉÂ -1) 
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 <ºÉ |ÉEòÉ®ú ¸ÉÒ´ÉÉºÉÖnäù´ÉÉ¹]õEò ¨Éå ¦ÉÊHò ¨Éå iÉ±±ÉÒxÉ ½þÉäEò®ú |ÉÉlÉÇxÉÉ Eò®úiÉä ºÉ¨ÉªÉ <ºÉEäò 

ºÉÉlÉ Eòh`ö Ê¨É±ÉÉxÉä´ÉÉ±ÉÉ ÊEòºÉ ºÉÉÆºÉÉÊ®úEò ¦ÉHò EòÉ +É¨ÉäªÉ ªÉÉÊxÉ {ÉÉ{É Ê¨É]õ xÉ VÉÉBMÉÉ? +ÊiÉ 

¦ÉÉèÊiÉEòiÉÉ ºÉä +Éi¨ÉÉxÉÖ¦ÉÚÊiÉ {É®úEò ÊxÉ´ÉÞÇÊiÉ iÉEò {É½ÖÄþSÉÉxÉä´ÉÉ±Éä BäºÉä ºiÉÉäjÉ ºÉiªÉ EòÒ MÉ½þ®úÉ<Ç EòÉ 

|ÉEòÉ¶ÉxÉ Eò®úiÉÉ ½èþ* 

xÉ¨Éqäù´É´ÉÞxnù¨ÉÂ ±ÉºÉuäùnùEòxnù¨ÉÂ 

Ê¶É®ú:¸ÉÒ¨ÉÊnùxnÖù¨ÉÂ Ê¸ÉiÉ¸ÉÒ¨ÉÖEÖòxnù¨ÉÂ 

¤ÉÞ½þSSÉÉ¯ûiÉÖxnù¨ÉÂ ºiÉÖiÉ¸ÉÒºÉxÉxnù¨ÉÂ 

VÉ]õÉ½þÒxpùEÖòxnù¨É ¦ÉVÉäƒ¦ÉÒ¹]õºÉxnù¨ÉÂ (Ê´ÉxÉÉªÉEòÉ¹]õEò¨ÉÂ -1) 

Ê¶É´É ¶ÉÆEò®ú, ¶É´ÉÇ, ¶É®úhªÉ, Ê´É¦ÉÉä 

¦É´ÉºÉÆEò]õxÉÉ¶ÉxÉ, {ÉÉÊ½þ, Ê¶É´É (Ê¶É´É|ÉºÉÉnù{ÉÆSÉEò¨ÉÂ -1) 

 EòÉ±ÉÒxÉÉ]õEò¨ÉÂ, Ê´ÉxÉÉªÉEòÉ¹]õEò¨ÉÂ, ºÉÖ¥ÉÀhªÉ EòÒiÉÇxÉ¨ÉÂ, Ê¶É´É|ÉºÉÉnù{ÉÆSÉEò¨ÉÂ +ÉÊnù 

|ÉnùÉxÉ Eò®úxÉä´ÉÉ±ÉÉ +ºÉÒ¨É +ÉxÉxnù ÊEòºÉÒ ¦ÉÒ ¾þnùªÉ EòÉä ÊxÉ¨ÉÇ±É ¤ÉxÉÉxÉä EäòÊ±ÉB EòÉ¡òÒ ½éþ*  

näù́ ÉÒ, Ê´ÉxÉÉªÉEò, ºÉÖ¥ÉÀhÉªÉ, Ê¶É´É +ÉÊnù EòÉä +{ÉxÉÒ EòÊ´ÉiÉÉ Eäò BåÊpùEò |É¦ÉÉ´É uùÉ®úÉ +Ê¦É´ªÉHò 

Eò®úiÉä ½ÖþB Ê{ÉUôbä÷ Ê´É¦ÉÉMÉ EòÉä näù́ ÉÒ SÉäiÉxÉ Eäò ¶ÉÊHò-ºÉÉèxnùªÉÇ  ºÉä nùÒ{iÉ ¤ÉxÉÉªÉÉ*  =xÉEäò ¨ÉxÉ ¨Éå 

UôÉªÉÒ MÉªÉÒ =OÉ ¨ÉÚÌiÉªÉÉÄ VÉèºÉä: ¨É±±ÉxÉ, SÉÖb÷±É¨ÉÉb÷xÉÂ, EòË®úEòÉ±ÉÒ +ÉÊnù EòÉä =xÉEäò ¾þnùªÉ ºÉä 

ÊxÉ´ÉÉÇÊºÉiÉ ¤ÉxÉÉEò®ú <Ç·É®ú ={ÉÉºÉxÉÉ EòÉ ºÉÆ¶ÉÉäÊvÉiÉ B´ÉÆ ºÉÉè¨ªÉ ¦ÉÉ´É EòÉä |ÉÊiÉºlÉÉÊ{ÉiÉ Eò®úiÉä ½éþ*  

ºÉÉlÉ ½þÒ ºÉÉlÉ ¨ÉÉxÉÊ´ÉEòiÉÉ EòÒ Ê´É{ÉÊkÉ EòÉ nù¨ÉxÉ iÉlÉÉ ¶ÉÉÎxiÉ {ÉÉxÉä EòÉ BEò ºÉÉlÉÇEò |ÉÉlÉÇxÉÉ 

MÉÒiÉ ¦ÉÒ ¤ÉxÉ VÉÉiÉÉ ½èþ*  ¨ÉÉxÉ´É EòÉä +{ÉxÉä ´É¶É ¨Éå |ÉÉ{iÉ ¨ÉÖÊHò EòÒ {É½þSÉÉxÉ näùxÉä´ÉÉ±ÉÉ 

Ê¶É´É¶ÉiÉEò¨ÉÂ, ÊSÉVVÉb÷ ÊSÉxiÉxÉ¨ÉÂ, º´ÉÉxÉÖ¦É´ÉMÉÒÊiÉ,  Ê{Éhb÷xÉÎxnù, ÊSÉnÆù¤É®úÉ¹]õEò¨ÉÂ, MÉÖ½þÉ¹]õEò¨ÉÂ, 

¹Éh¨ÉÖJÉºiÉÉäjÉ¨É, ¹Éh¨ÉÖJÉnù¶ÉEò¨ÉÂ, ¦ÉpùEòÉ±ÉÒªÉÉ¹]õEò¨ÉÂ, näù´ÉÒºiÉ´É¨ÉÂ, ¨ÉhhÉxiÉ±ÉÉnäù́ ÉÒºiÉ´É¨ÉÂ, 

ºÉnùÉÊ¶É´Énù¶ÉÇxÉ¨ÉÂ, +vÉÇxÉÉ®úÒ·É®úºiÉ´É¨ÉÂ, xÉ´É¨ÉÆVÉ®úÒ, ¨ÉxÉxÉÉiÉÒiÉ¨ÉÂ, <ÎxpùªÉ´Éè®úÉMªÉ¨ÉÂ, 

iÉä´ÉÉ®ú{{ÉÊiÉEò¨ÉÂ, <xÉ ºÉ¤É EòÉä {ÉÉ´ÉxÉ <Ç·É®ú xÉ¨ÉxÉ Eäò ¨É½þi´É ºÉä iÉlÉÉ YÉÉxÉ-ºÉÉIÉÉiEòÉ®ú ºÉä 

+ÉäiÉ-|ÉÉäiÉ Eò®úEäòú ´ªÉÉ´É½þÉÊ®úEò VÉÒ´ÉxÉ EòÉä ¦ÉÒ ¦ÉÉ´É{ÉÚhÉÇ ¤ÉxÉÉ näùiÉÉ ½èþ* 

 ¤É½Öþnäù́ ÉiÉÉ ={ÉÉºÉxÉÉ ºÉä VÉÖb÷Ò <xÉ EòÒiÉÇxÉÉå EòÒ +xiÉ´ÉÇºiÉÖ EòÉ »ÉÉäiÉ {É½ÖÄþSÉÉiÉÉ ½èþ MÉȪ û 

EòÉ ºÉ½þVÉ ÊºÉÊrù- ´Éè¦É´É +uèùiÉ {É®ú*  ¦ÉÊHò EòÉ +¨ÉÞiÉ®úºÉ ºÉ¤ÉÉå EòÉä BEò|ÉEòÉ®ú SÉJÉxÉä iÉlÉÉ 

®úºÉÉº´ÉÉnùxÉ Eò®úxÉä EäòÊ±ÉB ={ÉªÉÖHò +uèùiÉ¦ÉÉ´É EòÉ |ÉiªÉIÉ °ü{É ½èþ nèù́ Énù¶ÉEò¨É*  näù́ ÉÒ, 

´ÉÉºÉÖnäù´É, Ê¶É´É, ºÉÖ¥ÉÀhªÉ, MÉhÉ{ÉÊiÉ +ÉÊnù <ºÉ BEäò·É®ú ¨Éå Ê´ÉÊ±É{iÉ ®ú½þEò®ú ½þ¨ÉÉ®úÒ ®úIÉÉ Eò®úiÉä 

½éþ*  ¨É½þÉnäù´É ¨ÉÉxÉ´É Eäò nèùÊxÉEò VÉÒ´ÉxÉ EòÉä vÉxªÉ ¤ÉxÉÉxÉä ±ÉÉªÉEò +É´É¶ªÉEòiÉÉ+Éå EòÒ {ÉÚÌiÉ 

Eò®úþiÉÉ ½èþ * 
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 ""ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÉä vÉxªÉ ¤ÉxÉÉxÉä´ÉÉ±Éä |É¦ÉÖ ½þÒ ªÉlÉÉlÉÇ nùÒxÉ¤ÉxvÉÖ <Ç·É®ú ½éþ*  BEò 

ºÉiªÉÉx´Éä¹ÉÒ EòÉ ºÉiªÉ-ºÉÉIÉÉiEòÉ®ú ½èþ "nèù´Énù¶ÉEò¨É'* ¨É±ÉªÉÉ±É¨É ¦ÉÉ¹ÉÉ ¨Éå ={ÉÊxÉ¹ÉnÂùù-ºÉiªÉ +uèùiÉ 

{É®ú <iÉxÉÉ MÉÆ¦ÉÒ®ú Ê´ÉSÉÉ®ú näùxÉä´ÉÉ±ÉÒ ºÉÆÊIÉ{iÉ EÞòÊiÉ +xªÉjÉ Eò½þÓ xÉ½þÓ ½èþ*  nùºÉ SÉ®úhÉÉå ¨Éå 

ÊºÉrùÉxiÉ, ºÉÉvÉxÉÉ, ºÉÉIÉÉiEòÉ®ú iÉlÉÉ +xÉÖ¦ÉÚÊiÉ EòÉ +{ÉÚ´ÉÇ ¨ÉÉvÉÖªÉÇ¨ÉªÉ ºÉÉ¨ÉÆVÉºªÉ <ºÉ¨Éå ½èþ*  

MÉȪ ûnäù́ É EòÒ |ÉºiÉÖiÉ EÞòÊiÉ Eäò®ú±ÉÒªÉ VÉxÉiÉÉ EòÒ VÉVÉÇ®úiÉÉ EòÉä Ê¨É]õÉEò®ú ªÉÉè´ÉxÉ EòÉ xÉ´ÉSÉèiÉxªÉ 

ºÉiªÉ ºÉÉIÉÉiEòÉ®ú Eäò ºÉÉlÉ {É®úÉäºÉÉ VÉÉxÉä EäòÊ±ÉB iÉèªÉÉ®ú ÊEòªÉÉ MÉªÉÉ Ênù´ªÉÉ¨ÉÞiÉ ½èþ*'' |ÉÉä¡ò.VÉÒ. 

¤ÉÉ±ÉEÞò¹hÉxÉ xÉÉªÉ®ú nèù́ Énù¶ÉEò¨ÉÂ Eäò ¤ÉÉ®äú ¨Éå BäºÉÉ Eò½þiÉä ºÉ¨ÉªÉ ºÉiªÉ-nù¶ÉÇxÉ EòÒ +Éä®ú ¤ÉgøxÉä EòÉ 

®úÉVÉ-{ÉlÉ ½þÒ JÉÖ±ÉiÉÉ ½èþ*  MÉÖ¯û EòÒ +uèùiÉ °ü{ÉÒ Ênù´ªÉ VªÉÉäÊiÉ ¨Éå ¤ÉºÉxÉä Eäò ¶ÉÉ·ÉiÉ ºÉÖJÉ, BEò 

ºÉ¨ÉÉVÉ Eäò xÉ´ÉVÉÉMÉ®úhÉ EòÉ ºÉÖJÉ ¤ÉxÉ VÉÉiÉÉ ½èþ*  MÉȪ û xÉä ¨ÉÉxÉ´ÉiÉÉ =ºÉ ºÉÖJÉ ¨Éå ÊxÉ¨ÉMxÉ ½þÉäxÉä 

EòÒ +É¶ÉÉ |ÉEò]õ EòÒò* 

 iÉä®äú +lÉÉ½þ VªÉÉäÊiÉ¨ÉÇªÉ 

 Ênù´ªÉ ºÉÉMÉ®ú EòÒ MÉ½þ®úÉ<Ç ¨Éå 

 ÊxÉ¨ÉMxÉ ½þÉä ½þ¨É, ¤ÉºÉå ´É½þÉÄ 

 ¤ÉºÉå ºÉnùÉ, ¤ÉºÉå ºÉÖJÉ (nèù´Énù¶ÉEò¨ÉÂ10) 

 ¦ÉÊHò Eäò IÉÒ®úºÉÉMÉ®ú ºÉä {±ÉÉÊ´ÉiÉ MÉȪ û EòÒ EòÉ´ªÉ-¶ÉÉä¦ÉÉ ºÉ¨ÉÉVÉ Eäò |ÉÊiÉ MÉ½þ®úÒ ÊxÉ¹`öÉ 

iÉlÉÉ xÉ´ÉÒxÉ |ÉiªÉªÉ-¶ÉÉºjÉ Eäò ÊxÉ¨ÉÉÇhÉ EòÒ +Éä®ú ºÉxÉÂ 1888 ¨Éå ¨ÉÖb÷iÉÉ ½èþ*  +¯ûÊ´É{{ÉÖ®ú¨É ¨Éå 

½ÖþB Ê¶É´ÉË±ÉMÉ |ÉÊiÉ¹`öÉ-Eò¨ÉÇ MÉȪ û EòÒ EòÊ´ÉiÉÉ EòÉä ºÉÉ¨ÉÉÊVÉEò ¤É±É |ÉnùÉxÉ Eò®úiÉÉ ½èþ*  EòÊ´ÉiÉÉ 

EòÉ xÉªÉÉ ¨ÉÉMÉÇ vÉÉÌ¨ÉEòiÉÉ ®ú½þÉ*  ¶ÉÉäEò ºÉä VÉx¨ÉÉ  ¶±ÉÉäEò BEò {ÉÖ®úÉhÉ OÉÆlÉ Eò ºÉÞVÉxÉ EòÉ®úhÉ 

¤ÉxÉ VÉÉxÉÉ ´ÉÉ±¨ÉÒÊEò ºÉä VÉÖc÷Ò Eò½þÉxÉÒ ½èþ*  ´ÉÉ±¨ÉÒÊEò ºÉä ºÉ¨ÉÉxÉiÉÉ ®úJÉxÉä´ÉÉ±ÉÉ BEò |ÉºÉÆMÉ MÉȪ û 

Eäò VÉÒ´ÉxÉ ¨Éå ¦ÉÒ Ê´Ét¨ÉÉxÉ ½èþ*  ´ÉÉ±¨ÉÒÊEò Eäò ¶ÉÉäEò EòÉ EòÉ®úhÉ BEò ÊxÉ¹ÉÉnù uùÉ®úÉ ¨ÉÉ®úÉ MÉªÉÉ 

GòÉéSÉ {ÉIÉÒ +Éè®ú =ºÉEòÒ VÉÉäb÷Ò EòÉ nÖù&JÉ ½èþ*  ´É½þÉÄ ¶ÉÉäEò ºÉä =i{ÉzÉ ¶±ÉÉäEò EòÉ °ü{É ¶ÉÉ{É EòÉ 

lÉÉ*  MÉȪ û EòÉ ¶ÉÉäEò MÉȪ û uùÉ®úÉ ºÉ¨ÉÉVÉ ¨Éå |ÉiªÉIÉ ¨Éå näùJÉÉ MÉªÉÉ ¶ÉÉäEò lÉÉ*  ¥ÉÉÀhÉ-¤É¤ÉÇ®úiÉÉ 

Eäò ¤ÉÉhÉ ±ÉMÉxÉä ºÉä iÉb÷{ÉEò®ú ÊMÉ®úxÉä´ÉÉ±Éä +ºÉÆJªÉ +¶É®úhÉ ¨ÉÉxÉ´É SÉä½þ®úÉå EòÉä ½þÒ MÉȪ û xÉä ºÉÉ¨ÉxÉä 

näùJÉÉ lÉÉ*  ´ÉÉ±¨ÉÒÊEò Eäò ºÉ¨ÉÉxÉ MÉȪ û ¦ÉÒ PÉÉªÉ±É ¤ÉxÉä*  iÉ¤É ¦ÉÒ ¶±ÉÉäEò ¤É¤ÉÇ®úiÉÉ Eäò Ê´É¯ûrù 

=`öÉ ¶ÉÉ{É xÉ½þÓ ®ú½þÉ*  ¶ÉÉ{É ºÉä ¦ÉÒ iÉÒJÉÉ oùgø |ÉiªÉÖkÉ®ú lÉÉ* ´É½þ ¨ÉÉxÉÊ´ÉEòiÉÉ Eäò ºÉ¦ªÉ +Éè®ú 

ºÉÆºEÞòÊiÉ ºÉä ºÉÆ{ÉzÉ ÊxÉhÉÇªÉ EòÒ ¶ÉÉÎ¤nùEò +Ê¦É´ªÉÊHò lÉÒ*  VÉÉÊiÉ +Éè®ú vÉ¨ÉÇ ºÉä =i{ÉzÉ +ÉiÉÆEò 

Eäò Ê´É®úÉävÉ ¨Éå =`öÉªÉÒ MÉªÉÒ =VV´É±É Bä±ÉÉxÉ ¦ÉÒ lÉÉ*  vÉÉÌ¨ÉEòiÉÉ EòÉä BEò xÉªÉÉ ®úÉºiÉÉ näùxÉÉ ½þÒ 

{É®Æú{É®úÉ EòÉä ÊiÉ®úºEÞòiÉ Eò®úiÉä ½ÖþB ÊEòªÉÉ MÉªÉÉ |ÉÊiÉ¹`ö Eò¨ÉÇ +Éè®ú <ºÉEäò iÉÖ®ÆúiÉ {ÉÒUäô ÊxÉEò±Éä 

¶±ÉÉäEò*  ªÉä nùÉäxÉÉå ¨É½þi´É{ÉÚhÉÇ BäÊiÉ½þÉÊºÉEò ºÉiªÉ EòÉ MÉ´ÉÉ½þ ½èþ* 
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 VÉÉÊiÉ ¦Éänù, vÉ¨ÉÇ Ê´Éuäù¹É <xÉ 

 ºÉ¤É Eäò Ê¤ÉxÉÉ ºÉ¦ÉÒ, 

 VÉ½þÉÄ ¦ÉÉ<ÇSÉÉ®äú ºÉä ®ú½þiÉä ½éþ, 

 ´É½þÒ +Énù¶ÉÇ IÉäjÉ ½èþ ªÉ½þ* 

 ªÉä {ÉÆÊHòªÉÉÄ Eäò®ú±É Eäò iÉiEòÉ±ÉÒxÉ ºÉÉ¨ÉÉÊVÉEò vÉ®úÉiÉ±É {É®ú WÉÉä®ú ºÉä {É]õEòÉ ´ÉXÉ{ÉÉiÉ 

ÊxÉEò±ÉÉ*  ¨ÉÉxÉ´ÉiÉÉ Eäò ºÉÉIÉÉiEòÉ®ú EäòÊ±ÉB MÉÚÄVÉ =`öÒ Ê´ÉtÖiÉ MÉVÉÇ*  Ê¶É´ÉË±ÉMÉ |ÉÊiÉ¹`öÉ °ü{ÉÒ 

jÉªÉÆ¤ÉEò EòÉä ºÉÉvÉ Ê±ÉªÉÉ iÉÉä ºÉ´ÉhÉÇ =®úMÉÉå VÉèºÉä SÉÉéEò =`äö*  Ê{ÉUôbä÷ ´ÉMÉÇ xÉä iÉÉä ¨ÉÉä®ú EòÒ ¦ÉÉÄÊiÉ 

JÉÖ¶ÉÒ ¨ÉxÉÉªÉÒ*  VÉÉÊiÉ-¦Éänù ªÉÉ vÉ¨ÉÇ-Ê´Éuäù¹É Eäò Ê¤ÉxÉÉ ºÉ¦ÉÒ ¦ÉÉ<ÇSÉÉ®äú ºÉä ®ú½þxÉä´ÉÉ±Éä +Énù¶ÉÇ IÉäjÉ 

Eäò +ÉSÉÉªÉÇ EäòÊ±ÉB EòÊ´ÉiÉÉBÄ +{ÉxÉä ºÉÉ¨ÉÉÊVÉEò xÉ´ÉVÉÉMÉ®úhÉ ±ÉÊIÉiÉ Ê´ÉSÉÉ®úÉå EòÉ ¶ÉÉÎ¤nùEò 

+Ê¦É´ªÉÊHò ®ú½þÒ*  EòÊ´ÉiÉÉ MÉȪ û EòÉä +{ÉxÉä |ÉiªÉªÉ ¶ÉÉºjÉ |ÉSÉÉ®ú EäòÊ±ÉB JÉÓSÉÒ iÉ±É´ÉÉ®ú lÉÒ*  

iÉ¤É ¦ÉÒ EòÊ´ÉiÉÉ ¨Éå ¶É½þn Eäò ºÉ¨ÉÉxÉ Ê¨É`öÉºÉ ¦É®úÒù ®ú½þÒ*  ºÉÉ¨ÉÉÊVÉEò xÉ´ÉVÉÉMÉ®úhÉ EòÒ 

+É´É¶ªÉEòiÉÉ VÉiÉÉxÉä´ÉÉ±ÉÒ ªÉä EòÊ´ÉiÉÉBÄ +ÉvÉÖÊxÉEò ºÉÆºÉÉ®ú EäòÊ±ÉB ºÉÉ¨ÉÉÊVÉEò ={ÉÊxÉ¹ÉnÂù ½þÒ ½èþ* 

  ""¨ÉxÉÖ¹ªÉÉhÉÉ¨ÉÂ ¨ÉxÉÖ¹ªÉi´É¨ÉÂ 

  VÉÉÊiÉMÉÉæjÉ¨ÉÂ MÉ´ÉÉ¨ÉÂ ªÉlÉÉ 

  xÉ ¥ÉÉÀhÉÉÊnù®úºÉè´É¨ÉÂ 

  ½þÉ! iÉi´É¨ÉÂ ´ÉäÊkÉ EòÉäƒÊ{ÉxÉÉ*'' (VÉÉÊiÉÊxÉhÉÇªÉ 1) 

 

  ""BEò VÉÉÊiÉ, BEò vÉ¨ÉÇ BEò 

  <Ç·É®ú ¨ÉÉxÉ´É EòÉ* 

  BEò ªÉÉäÊxÉ, BEò +ÉEòÉ®ú xÉ½þÓ 

  EòÉä<Ç ¦Éänù <xÉ¨Éå**'' (VÉÉÊiÉÊxÉhÉÇªÉ 2) 

 ¨É±ÉªÉÉ±É¨É EòÉ´ªÉ Eäò <ÊiÉ½þÉºÉ ¨Éå <xÉ {ÉnùÉå EòÒ ¦ÉÉÄÊiÉ nÖù½þ®úÉªÉÉ MÉªÉÉ, |É¶ÉÆÊºÉiÉ iÉlÉÉ 

BEò ºÉÆ{ÉÚhÉÇ ºÉ¨ÉÉVÉ EòÒ VÉÉMÉÞÊiÉ EäòÊ±ÉB ®úSÉÒ MÉªÉÒ {ÉÆÊHòªÉÉÄ +Éè®ú Eò½þÓ ½þÉåMÉÒ BäºÉÉ ºÉÉäSÉxÉÉ 

Eäò´É±É ¶ÉÆEòÉ EòÒ ½þÒ ¤ÉÉiÉ ½èþ*  "VÉÉÊiÉÊxÉhÉÇªÉ' ¶ÉÒ¹ÉÇEò EòÊ´ÉiÉÉ +{ÉxÉä ¨ÉiÉ |ÉSÉÉ®ú-|ÉºÉÉ®ú EäòÊ±ÉB 

®úSÉÒ MÉªÉÒ EòÊ´ÉiÉÉ lÉÒ, VÉÉä +{ÉxÉÒ ¶ÉÊHò iÉlÉÉ +ÉäVÉ EòÉä |ÉEò]õ Eò®úiÉÒ ½èþ* 
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 VÉÉÊiÉ EòÒ ÊxÉ®úlÉÇEòiÉÉ EòÉä ºlÉÉÊ{ÉiÉ Eò®úxÉä´ÉÉ±ÉÒ EòÊ´ÉiÉÉ ½èþ "VÉÉÊiÉ-±ÉIÉhÉ¨ÉÂ'*  VÉÒ´É-

VÉxiÉÖ+Éå EòÉ xÉºÉ±É BEò JÉÉºÉ ¤ÉÉiÉ ½þÒ ½èþ*  ªÉ½þÒ =x½åþ {É®úº{É®ú BEò nÚùºÉ®äú ºÉä {ÉÞlÉEò 

Eò®úxÉä´ÉÉ±ÉÒ SÉÒWÉ, ºÉSÉ ¨Éå +É{ÉºÉ ¨Éå +ÉË±ÉMÉxÉ-¤Érù ½þÉäEò®ú ¤ÉSSÉÉ {ÉènùÉ Eò®úxÉä´ÉÉ±Éä WÉ°ü®ú BEò 

xÉºÉ±É EòÉ ½èþ xÉ½þÓ iÉÉä nÚùºÉ®äú |ÉEòÉ®ú EòÉ xÉºÉ±É ½èþ* 

 YÉÉxÉÒ »É¹]õÉ xÉä ®úSÉÉ, 

 °ü{É ±ÉÒ xÉºÉ±É ¨ÉÉxÉÉä- 

 °ü{É ºÉä °ü{É ¤Énù±É 

 +ÉªÉåMÉä, ºÉ¤É Ê¡ò®ú ºÉä* (VÉÉÊiÉ-±ÉIÉhÉ¨ÉÂ 9) 

 ºÉÞÎ¹]õ Eäò ÊxÉMÉÚføiÉÉ+Éå ¨Éå ±Éä VÉÉxÉä´ÉÉ±ÉÒ MÉȪ û EòÒ EòÊ´ÉiÉÉBÄ ºÉ¨ÉEòÉ±ÉÒxÉ ¤ÉÖ®úÉ<ªÉÉå EòÉ 

Ê´É®úÉävÉ Eò®úiÉä ½ÖþB BEò xÉB ºÉÉ¨ÉÉÊVÉEò |ÉhÉÉ±ÉÒ Eäò Ê´ÉEòÉºÉ EäòÊ±ÉB +Énäù¶É näù ®½þÒ ½èþþ*  

+xÉÖEÆò{ÉÉ Eäò ¨É½þi´É EòÉ ´ÉhÉÇxÉ Eò®úxÉä´ÉÉ±ÉÒ "+xÉÖEÆò{ÉÉnù¶ÉEò¨ÉÂ', VÉÒ´É-EòÉ¯ûhªÉ EòÒ 

+É´É¶ªÉEòiÉÉ VÉiÉÉxÉä´ÉÉ±ÉÒ "VÉÒ´É-EòÉ¯ûhªÉ {ÉÆSÉEò¨ÉÂ', +Ë½þºÉÉ {É®ú Ê±ÉJÉÒ MÉªÉÒ "+Ë½þºÉÉ', 

{ÉÉÊ®ú´ÉÉÊ®úEò VÉÒ´ÉxÉ EòÉ vÉÖ®ú ¶ÉÒ±É-MÉÖhÉ ºÉÆ{ÉzÉ {ÉÎixÉ ½èþ ºÉ¨ÉlÉÇxÉ näùxÉä´ÉÉ±ÉÒ EòÊ´ÉiÉÉ "¦ÉÉªÉÉÇvÉ¨ÉÇ¨ÉÂ'*   

Ê¶É¹]õÉSÉÉ®ú EòÉ ¨É½þi´É ´ªÉHò Eò®úxÉä´ÉÉ±ÉÒ ®úSÉxÉÉ ½èþ "ºÉnùÉSÉÉ®ú¨ÉÂ'*  nùÉxÉ nùÒ MÉªÉÒ ºÉÆ{ÉnùÉ EòÉä 

´ÉÉ{ÉºÉ ±ÉäxÉä EòÒ ¤ÉÉiÉ {É®ú ´ªÉÆMªÉ Eò®úxÉä´ÉÉ±ÉÒ EòÊ´ÉiÉÉ ½èþþ "nùkÉ{É½þÉ®ú¨É'*  ªÉä EòÊ´ÉiÉÉBÄ MÉȪ û EòÉ 

VÉÒ´ÉxÉ-nù¶ÉÇxÉ ´ªÉHò Eò®úiÉÒ ½éþ*  ´ªÉÎ¹]õ-ºÉ¨ÉÎ¹]õ nùÉäxÉÉå EòÒ ºÉÉÆºEÞòÊiÉEò VÉMÉÞÊiÉ iÉlÉÉ =iEò¹ÉÇ EòÒ 

+É´É¶ªÉEòiÉÉ EòÒ +Éä®ú <¶ÉÉ®úÉ näùxÉä´ÉÉ±ÉÒ ªÉä EòÊ´ÉiÉÉBÄ Eäò®ú±ÉÒªÉ ¨ÉxÉÉä¦ÉÉ´É {É®ú VÉÉä |É¦ÉÉ´É =i{ÉzÉ 

Eò®úiÉÒ ½éþ, ´É½þ lÉÉäb÷É xÉ½þÓ ½èþ*  <xÉ EòÊ´ÉiÉÉ+Éå xÉä VÉÉä ½þ±ÉSÉ±É ¨ÉSÉÉªÉÉ lÉÉ ´É½þ ÊxÉSÉ±Éä ´ÉMÉÇ {É®ú 

½þÒ xÉ½þÓ ¤ÉÎ±Eò ºÉ¨ÉºiÉ Eäò®ú±É ºÉ¨ÉÉVÉ EòÒ Ê´ÉSÉÉ®úvÉÉ®úÉ ¨Éå xÉ´ÉVÉÉMÉ®úhÉ EòÉ V´ÉÉ®ú ±ÉÉªÉÉ* 

 MÉȪ û EòÒ ®úÉªÉ ¨Éå YÉÉxÉ ½þÒ <Ç·É®ú ½èþ*  =ºÉ YÉÉxÉ iÉEò {É½ÖÄþSÉxÉÉ ½èþ ¨ÉÉxÉ´É-vÉ¨ÉÇ*  <Ç·É®ú 

EòÒ iÉ®ú½þ YÉÉxÉ ¦ÉÒ +xÉxiÉ ½èþ*  SÉ¨ÉiEòÉ®ú{ÉÚhÉÇ <ºÉ YÉÉxÉ Eäò ¨ÉÊ½þ¨ÉÉ-Ê´Éº¨ÉªÉ EòÉä ºiÉÖÊiÉ 

Eò®úxÉä´ÉÉ±ÉÒ ®úSÉxÉÉ ½èþ "+Ê®ú´É'*  MÉȪ û Eäò +ºÉÒ¨É YÉÉxÉ EòÉ ºÉ½þVÉ |É¦ÉÉ´É ½èþ |ÉºiÉÖiÉ EòÊ´ÉiÉÉ*  

{ÉÚ®úÉ ºÉÆºÉÉ®ú YÉÉxÉ ºÉä ¦É®úÉ ½èþ*  YÉÉxÉ Eäò Ê¤ÉxÉÉ <ºÉ ºÉÆºÉÉ®ú ¨Éå EÖòUô ¦ÉÒ ¤ÉÉEòÒ xÉ½þÓ ½èþ*  ¥ÉÀÉÆb÷ 

EòÉ +xiÉ´ÉÇºiÉÖ ½þÒ YÉÉxÉ ½èþ*  ªÉ½þ YÉÉxÉ +ÉxÉxnù ¦ÉÒ ½èþ*  iÉÚ ºÉiªÉ-YÉÉxÉ-+ÉxÉxnù <ºÉ|ÉEòÉ®ú 

nèù́ Énù¶ÉEò¨ÉÂ ¨Éå MÉÖ¯û Eò½þiÉä ½éþ*  YÉÉxÉ xÉ½þÓ ½èþ iÉÉä YÉäªÉ (VÉÉä VÉÉxÉÉ VÉÉiÉÉ ½èþ) ¦ÉÒ xÉ½þÓ*   YÉÉxÉ 

ºÉä =¦É®úxÉä´ÉÉ±ÉÉ ºÉ{ÉxÉÉ ¦ÉÒ YÉÉxÉ ½èþ*  {ÉÚhÉÇiÉÉ EòÉ |ÉiÉÒEò YÉÉxÉ ºÉ´ÉÇ´ªÉÉ{ÉÒ ®ú½þiÉÉ ½èþ, <ºÉÊ±ÉB VÉÉä 

EÖòUô ¦ÉÒ YÉÉxÉ xÉ½þÓ ½èþ =ºÉä <ºÉ ºÉÆºÉÉ®ú ¨Éå ºlÉÉxÉ xÉ½þÓ ½èþ*  YÉÉxÉ EòÉ º´É°ü{É ¤ÉÉävÉ ½èþ*  YÉÉxÉ 

Eäò +ÉMÉä +Éè®ú {ÉÒUäô YÉÉxÉ Eäò +ÊiÉÊ®úHò EÖòUô ¦ÉÒ xÉ½þÓ ½èþ* 

 YÉÉxÉÒ Eäò YÉÉxÉ ¨Éå ÎºlÉiÉ 
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 YÉÉxÉ-ºÉÖvÉ ¦ÉÒ ½þ¨É ½éþ 

 YÉÉxÉ-»ÉÉäiÉ {É®ú ¨ÉxÉxÉ Eò®åú iÉÉä   

 YÉÉxÉ ºÉä Ê¦ÉzÉ CªÉÉ ½èþ! (+Ê®ú´É 11) 

 <ºÉ |ÉEòÉ®ú YÉÉxÉ Eäò +ºÉÒ¨É IÉäjÉÉå Eäò ¤ÉÉ®äú ¨Éå MÉȪ û Eò½þiÉä ½éþ*  |ÉºiÉÖiÉ YÉÉxÉ ºÉÉÆºÉÉÊ®úEò 

VÉÒ´ÉxÉ Eäò +ÉxiÉÊ®úEò ¨É½þi´É EòÉä {ÉnùÉÇ¡òÉ¶É Eò®úxÉä´ÉÉ±ÉÉ +xÉxiÉ +Éè®ú ¶ÉÉ·ÉiÉ ºÉiªÉ ¤ÉxÉ VÉÉiÉÉ 

½èþ*  <ºÉ ºÉiªÉ nù¶ÉÇxÉ EòÉ |ÉEòÉ¶ÉxÉ Eò®úxÉä´ÉÉ±ÉÉ "+Ê®ú´É' +ÉvªÉÉÎi¨ÉEòiÉÉ EòÉ {É®ú¨ÉÉxÉxnù 

näùxÉä´ÉÉ±ÉÒ BEò JÉÉºÉ ¨É±ÉªÉÉ±É¨É EòÊ´ÉiÉÉ ½èþ* 

 ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÒ =±ÉZÉxÉÉå ¨Éå {Ébä÷ ¨ÉÉxÉ´É Eäò ¸ÉäªÉ EäòÊ±ÉB ªÉixÉ Eò®úxÉä´ÉÉ±Éä MÉȪ û 

xÉä ´Éänù-´ÉänùÉxiÉ +ÉÊnù EòÉä vÉÉÌ¨ÉEò VÉÒ´ÉxÉ EäòÊ±ÉB +xÉÖ{ÉäIÉhÉÒªÉ näùJÉÉ*  ¦ÉÉ®úiÉÒªÉ nùÉ¶ÉÇÊxÉEòiÉÉ 

Eäò {É®ú¨É ºÉiªÉ EòÉä MÉȪ û ¨ÉÉxÉiÉä ½éþ ±ÉäÊEòxÉ EòÉ±ÉÉxiÉ®ú ¨Éå =ºÉEäò ºÉÉlÉ VÉÉäcä÷ MÉªÉä +ºÉiªÉÉå EòÉ 

ÊxÉ¹ÉävÉ ¦ÉÒ ÊEòªÉÉ*  ´Éänù, +ÉMÉ¨É iÉlÉÉ ={ÉÊxÉ¹ÉnÂùù uùÉ®úÉ |ÉºiÉÖiÉ ÊEòªÉä MÉªÉä +uèùiÉ EòÉä MÉȪ û xÉä 

{ÉÚVÉxÉÒªÉ ¨ÉÉxÉÉ*  <ÎxpùªÉ, ¤ÉÖÊrù, ÊSÉkÉ, ¶É®úÒ®ú, |ÉÉhÉ, +½Æþ +ÉÊnù Eäò {ÉÉ®ú ¥ÉÀ ½éþ, ´É½þÒ ¶ÉÉ·ÉiÉ 

½èþ*  <ºÉ ¥ÉÀ EòÉä VÉÉxÉxÉä´ÉÉ±ÉÉ Eò¦ÉÒ ºÉÉÆºÉÉÊ®úEò =i{ÉÒb÷xÉ EòÉ Ê¶ÉEòÉ®ú xÉ½þÓ ¤ÉxÉiÉÉ ½è þ*  

+ÉxÉxnù EòÒ {É®úEòÉ¹`öÉ ¨Éå ºÉiªÉ ºÉÉIÉÉiEòÉ®ú |ÉÉ{iÉEò®ú ¨É½þiÉÂ-YÉÉxÉ ¨Éå Ê´É±ÉÒxÉ ½þÉä VÉÉxÉÉ ½èþ* 

""¶ÉÖrù +Éè®ú +JÉhb÷ ºÉiªÉ EòÉä VÉÉÄSÉ-{É®úJÉ Eò®úEäò ªÉ½þ ºÉ¨ÉZÉ Ê±ÉªÉÉ ÊEò ºÉ¦ÉÒ vÉ¨ÉÇ EòÉ {É®ú¨É 

=qäù¶ªÉ BEò ½þÒ ½èþ*  <ºÉÊ±ÉB Ê´ÉÊ¦ÉzÉ vÉ¨ÉÇ Eäò +É{ÉºÉ ¨Éå ZÉMÉb÷xÉä ¨Éå EòÉä<Ç ¨ÉiÉ±É¤É xÉ½þÓ ½èþ'' - 

MÉȪ û Eäò |ÉºiÉÖiÉ ¨ÉiÉ EòÉä ºÉÉlÉÇEò ¤ÉxÉÉxÉä´ÉÉ±ÉÒ EÞòÊiÉ ½èþ "+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò'*  MÉÖ¯û ªÉ½þÉÄ ÊVÉºÉ 

ºÉiªÉ EòÉ nù¶ÉÇxÉ näùxÉÉ SÉÉ½þiÉÉ ½èþ ±ÉÉèÊEòEò VÉÒ´ÉxÉ ¨Éå ¦ÉÒ <ºÉEòÉ JÉÉºÉ ºlÉÉxÉ ½èþ*  +YÉÉxÉ ¨Éå 

{Ébä÷ ´ªÉÊHò EäòÊ±ÉB +ÉºÉ-{ÉÉºÉ ÊnùJÉxÉä´ÉÉ±Éä |É{ÉÆSÉ-où¶ªÉ ºÉiªÉ ±ÉMÉiÉÉ ½èþ*  <ºÉ Ê´ÉSÉÉ®ú ¨Éå 

´ªÉÉ´É½þÉÊ®úEò VÉÒ´ÉxÉ Ê¤ÉiÉÉiÉä ºÉ¨ÉªÉ VÉÒ´ÉxÉ ¨Éå ¦Éänù-ÊSÉxiÉÉ =i{ÉzÉ ½þÉäiÉÒ ½èþ*  ºÉÉäxÉÉ, =`öxÉÉ, Ê¡ò®ú 

ºÉÉäxÉÉ, ¦ÉÉäVÉxÉ iÉlÉÉ nùÉÆ{ÉiªÉºÉÖJÉ |ÉÉ{iÉ Eò®úxÉÉ +ÉÊnù ºÉÉäSÉ ¨Éå {Ébä÷ ®ú½þxÉä {É®ú ºÉiªÉ-nù¶ÉÇxÉ 

+ºÉÉvªÉ ¤ÉxÉ VÉÉiÉÉ ½èþ*  YÉÉxÉ ¤ÉføxÉä {É®ú {É®ú¨É ÎºlÉÊiÉ ¨Éå ¥ÉÀ YÉÉxÉ ÊºÉrù ½þÉäiÉÉ ½èþ*  ´É½þ 

ºlÉÉªÉÒ +ÉxÉxnù EòÉ ¦ÉÒ EòÉ®úhÉ ¤ÉxÉ VÉÉiÉÉ ½èþ* 

 YÉÉxÉ-nÚùvÉ SÉJÉä ¦ÉÉMªÉ´ÉÉxÉ EòÉä 

 ±ÉMÉä nùºÉ ½þWÉÉ®ú ºÉÉ±É lÉÉäb÷É ºÉÉ 

 ¤ÉÖÊrù-§É¨É ¨Éå {Ébä÷ +YÉÉxÉÒ EòÉä 

 ±ÉMÉä +ÉvÉÉ ±É¨½þÉ ½þWÉÉ®ú ºÉÉ±É* (+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ -15) 
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 ªÉ½þ ºÉiªÉnù¶ÉÇxÉ MÉȪ û uùÉ®úÉ |ÉºiÉÖiÉ ÊEòªÉÉ MÉªÉÉ ½èþ, ªÉ½þ VÉÒ´ÉxÉ ¨Éå Ê´ÉVÉªÉ EòÉ +ÊxÉ´ÉÉªÉÇ 

ºÉÆnäù¶É ¦ÉÒ ½èþ*  ºÉÆºÉÉ®ú Eäò +xªÉ ±ÉÉäMÉÉå EòÉä VÉÉä +SUôÉ ±ÉMÉä, ´É½þÒ ½þ¨ÉÉ®úÉ ¦ÉÒ Ê|ÉªÉ ®ú½äþ*  ½þ¨ÉÉ®úÉ 

iÉÉi{ÉªÉÇ +xªÉ ±ÉÉäMÉÉå EòÉä ¦ÉÒ Ê|ÉªÉ ±ÉMÉä iÉÉä ´É½þ vÉ¨ÉÇ ¤ÉxÉ VÉÉiÉÉ ½èþ, ¨ÉÉxÉ´É EòÉ {É½þ±ÉÉ Eò¨ÉÇ 

¦É±ÉÉ<Ç näùxÉÉ ½þÒ ½èþ* 

 {É®úÉªÉä EäòÊ±ÉB +½þÌxÉ¶É ¸É¨É 

 EÞò{ÉhÉiÉÉ UôÉäb,÷ EÞò{ÉÉ±ÉÖ Eò®úiÉä 

 EÞò{ÉhÉ =±]äõ ¨ÉÖJÉ º´ÉÉlÉÇ-ùÊºÉÊr 

 Eò®úiÉä Eò¨ÉÇ nÖù&JÉ-½äþiÉÖ ¤ÉxÉiÉä* (+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ -23) 

 º´ÉlÉÇiÉÉ EòÉä {ÉÊ®úiªÉÉMÉ Eò®úEäòú ¦É±Éä Eò¨ÉÇ nÚùºÉ®úÉå EäòÊ±ÉB ÊnùxÉ-®úÉiÉ Eò®úxÉä´ÉÉ±ÉÉ ½èþ 

EÞò{ÉÉ±ÉÖ* +YÉÉxÉÒ Eäò´É±É º´ÉÉlÉÇ{ÉÚÌiÉ EäòÊ±ÉB |ÉªÉixÉ Eò®úiÉÉ ½èþ, ´É½þ º´ÉªÉÆ iÉlÉÉ ºÉ¨ÉÉVÉ EäòÊ±ÉB 

nÖùJÉ EòÉ EòÉ®úhÉ ¤ÉxÉ VÉÉiÉÉ ½èþ*  

 ºÉÉäSÉ ±Éä ªÉ½þ-´É½þ VÉÉxÉxÉä´ÉÉ±ÉÉ ºÉ´ÉÇº´É 

 ¦ÉÚÊ¨É {É®ú +ÉÊnù ºÉkÉÉ EòÒ ½þÒ SÉäiÉxÉÉ 

 VÉÉä-VÉÉä ½þ¨É º´ÉÉxiÉ: ºÉÖJÉÉªÉ Eò®åú, 

 ´ÉÉä ºÉ¤É {É®úÉªÉä EòÉä ¦ÉÒ ºÉÖJÉ näù** (+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ -24) 

 MÉȪ û xÉä º{É¹]õ ÊEòªÉÉ ÊEò ´É½þ-ªÉ½þ +ÉÊnù ºÉÆ¤ÉÉävÉxÉ Eò®úiÉä ½ÖþB Ê¦ÉzÉ-Ê¦ÉzÉ ºÉ¨ÉZÉä 

VÉÉxÉä´ÉÉ±ÉÉ ºÉ¤É EÖòUô BEò {É®ú¨ÉÉi¨ÉÉ EòÉ ½þÒ °ü{É-¦Éänù ½èþ*  <ºÉÊ±ÉB BEò ´ªÉÊHò VÉÉä EÖòUô ¦ÉÒ 

ÊxÉVÉ ºÉÖJÉ EòÉä ±ÉIªÉ ¤ÉxÉÉEò®ú Eò®úiÉÉ ½èþ, ´ÉÉºiÉ´É ¨Éå ´É½þ ºÉ¤É EÖòUô +xªÉ ±ÉÉäMÉÉå Eäò ºÉÖJÉ EòÉ 

EòÉ®úhÉ +´É¶ªÉ ¤ÉxÉ VÉÉB* BEò EòÉä ºÉÖJÉ +Éè®ú nÚùºÉ®äú EòÉä nÖù:JÉ {É½ÖÄþSÉÉxÉä´ÉÉ±ÉÉ Eò¨ÉÇ Eò¦ÉÒ ¦ÉÒ 

+ÉvªÉÉÎi¨ÉEò =zÉÊiÉ EòÉ EòÉ®úhÉ xÉ½þÓ ¤ÉxÉiÉÉ*  ¨ÉxÉ °ü{ÉÒ ¡Úò±É ±ÉäEò®ú ¨É½äþ¶É {ÉÚVÉÉ Eò®úxÉä´ÉÉ±Éä 

EòÉä nÚùºÉ®äú ÊEòºÉÒ ¦ÉÒ |ÉEòÉ®ú EòÒ ºÉÉvÉxÉÉ +{ÉäÊIÉiÉ xÉ½þÓ ½èþ*  VÉÉä <ºÉ |ÉEòÉ®ú EòÒ ºÉÉvÉxÉÉ ¨Éå 

±ÉMÉ xÉ½þÓ ºÉEòiÉä ´Éä ´ÉxÉ-¡Úò±É +{ÉÇhÉ Eò®úiÉä ½ÖþB <Ç·É®ú xÉÉ¨É VÉ{É ºÉä ¨ÉxÉ {ÉÊ´ÉjÉ ®úJÉ ºÉEòiÉä ½éþ 

iÉlÉÉú <ºÉºÉä Ê¨É±ÉxÉä´ÉÉ±Éä +ÉxÉxnù ºÉä ºÉÉÆºÉÉÊ®úEò nÖ&JÉ EòÉä {ÉÉ®ú ºÉEòiÉä ½éþ*  +xÉxiÉ ¶ÉÊHò´ÉÉ±ÉÉ 

YÉÉxÉ ½þÒ BEòi´É EòÒ +Éä®ú ½þ¨ÉÉ®úÒ ªÉÉjÉÉ ¨Éå ºÉ½þÉªÉEò ®ú½þiÉÉ ½èþ*  +Ê´ÉtÉ EòÉä {É®úÉÊVÉiÉ Eò®ú 

Ê´ÉtÉ ºÉä +Éi¨ÉÒªÉiÉÉ ÊxÉ¦ÉÉiÉä ºÉ¨ÉªÉ ½þÒ ½þ¨É <ºÉ ¨É½þi´É{ÉÚhÉÇ BEòi´É ¨Éå {É½ÖÄþSÉiÉä ½éþ*  ªÉ½þÒ ºÉiªÉ-

ºÉÉIÉÉiEòÉ®ú ½èþþ*  ºÉ¦ÉÒ vÉ¨ÉÇ EòÉ ºÉÉ®ú iÉi´É BEò ½þÒ ½èþ*  BEò vÉ¨ÉÇ EòÉ iÉi´É +xªÉ vÉ¨ÉÇ´ÉÉ±Éä 

´ªÉÊHò EòÉä +{ÉÚhÉÇ ±ÉMÉäMÉÉ ªÉ½þ <ºÉÊ±ÉB ÊEò <xÉ ¨ÉiÉ¦ÉänùÉå EòÉ MÉÖ{iÉ ºÉiªÉ BEòi´É Eäò ¤ÉÉ®äú ¨Éå ´É½þ 

Ê¤É±ÉEÖò±É +xÉÊ¦ÉYÉ ½èþ* 
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 ºÉ¨ÉºiÉ ¨ÉÉxÉ´É º´ÉÉxiÉºÉÖJÉ ½äþiÉÖ 

 ºÉ¨ÉOÉ-ªÉixÉ ¨Éå ±ÉÒxÉ ®ú½þiÉä ªÉ½þÉÄ* 

 ºÉnùÉ ºÉiªÉ VÉMÉiÉÒ {É®úú ªÉ½þÒ ¨ÉiÉ,  

 ºÉÉäSÉå ¶ÉÉÆiÉ {ÉÉ{É Eò¨ÉÇ ºÉä nÚù®ú ®ú½åþ* (+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ -49) 

 +½Æþ EòÉä iªÉVÉEò®ú ºÉiÉÂ-ÊSÉiÉÂ-+ÉxÉxnù º´É°ü{É {É®ú¨ÉÉi¨ÉÉ EòÉä ¨ÉxÉ ¨Éå =VÉÉMÉ®ú Eò®úiÉä 

½ÖþB BEòÉOÉiÉÉ Eäò ºÉÉlÉ {ÉÚhÉÇ-´Éè®úÉMÉÒ ¤ÉxÉEò®ú ¥ÉÀ Eäò |ÉiÉÒEò $EòÉ®ú EòÒ ={ÉÉºÉxÉÉ Eò®úiÉä ½ÖþB 

¨ÉÞnÖù-¦ÉÉ´É ºÉä vÉÒ®äú-vÉÒ®äú +JÉhb÷ ºÉiªÉ ¨Éå ±ÉÒxÉ ½þÉäEò®ú =ºÉ¨Éå BEòÉEòÉ®ú ½þÉäiÉä ºÉ¨ÉªÉ +Éi¨É-

ºÉÉIÉÉiEòÉ®ú |ÉÉ{iÉ ½þÉäiÉÉ ½èþ*  ªÉ½þÒ +Éi¨ÉºÉÉIÉÉiEòÉ®ú MÉȪ û EòÉ VÉÒ´ÉxÉ ºÉÉIÉÉiEòÉ®ú ½þÒ ½èþ* 

 ¨ÉÖÊHò-nùÉªÉEò ½èþ "ºÉiªÉ' +Éè®ú ºÉiªÉ EòÉ ºÉÉIÉÉiEòÉ®ú näùxÉä´ÉÉ±ÉÉ {É®ú¨ÉiÉi´É ½èþ "¥ÉÀ'*  

<ºÉ ºÉÆ{ÉÚhÉÇ ¥ÉÀÉhb÷ EòÒ +Éi¨ÉÉ °ü{ÉÒ ¥ÉÀ "¨Éé' +Éè®ú "iÉÖ¨É' EòÉ ºÉ ÆMÉ¨É Eò®úÉxÉä´ÉÉ±ÉÉ +uèùiÉ ¤ÉÉävÉ 

½èþ*  <ºÉ |ÉEòÉ®ú MÉȪ û xÉä "¥ÉÀÊ´ÉtÉ {ÉÆSÉEò' ¨Éå Eò½þÉ ½èþ ÊEò ""Ê¨É^õÒ EòÉ PÉ®ú, Ê¨É^õÒ EòÉ ¤ÉiÉÇxÉ 

nùÉäxÉÉå Ê¨É^õÒ EòÉ ½þÒ °ü{ÉÉxiÉ®ú ½èþ*''  ÊVÉºÉ Ê´É¶Éä¹É ¶ÉÊHò EòÉ ´ªÉÉ{ÉxÉ <ºÉ ºÉÆºÉÉ®ú ¨Éå ½èþ, ÊVÉºÉ 

iÉi´É ºÉä +Éi¨ÉÉ EòÉ º¡Öò®úhÉ ½þÉäiÉÉ ½èþ, ÊVÉºÉ iÉi´É EòÉ xÉÉ¶É |É±ÉªÉ ¨Éå ¦ÉÒ xÉ½þÓ ½þÉäiÉÉ, ¨ÉÖÊHò 

|ÉÉ{iÉ Eò®úxÉä EäòÊ±ÉB @ñÊ¹ÉMÉhÉ ¦ÉÒ ÊVÉºÉEòÉ +É¸ÉªÉ ±ÉäiÉä ½éþ, ´É½þÒ ÊxÉiªÉ ºÉiªÉ ½èþ ¥ÉÀ*  ´É½þÒ 

¥ÉÀ, ºÉiÉÂ-ÊSÉiÉ-+ÉxÉxnù º´É°ü{É, +uèùiÉ iÉlÉÉ ºÉ´ÉÇ´ªÉÉ{ÉÒ ½éþ* 

 "ÊxÉ´ÉÞÇÊiÉ{ÉÆSÉEò¨ÉÂ' ¨Éå MÉȪ û Eò½þiÉä ½éþ ÊVÉxÉEòÒ ¤ÉÖÊrù ¨Éå ¦Éänù-ÊSÉxiÉÉ xÉ½þÓ ½èþ, =x½þÓ EòÉä ½þÒ 

ÊxÉ´ÉÞÇÊiÉ {É®úEò ¶ÉÉÆÊiÉ |ÉÉ{iÉ ½þÉäiÉÒ- 

 YÉÉiÉÉYÉÉiÉºÉ¨É& º´ÉÉxªÉÉ- 

 ¦Éänù¶ÉÚxªÉ& EÖòiÉÉä Ê¦ÉnùÉ 

 <iªÉÉÊnù´ÉÉnùÉä{É®úÊiÉ®ú- 

 ªÉºªÉ iÉºªÉè´É ÊxÉ´ÉÞÇÊiÉ&* (ÊxÉ´ÉÞÇÊiÉ{ÉÆSÉEò¨ÉÂ -5) 

 +uèùiÉ Ê´É¹ÉªÉ {É®ú MÉȪ û uùÉ®úÉ ®úSÉÒ MÉªÉÒ EÞòÊiÉ ½èþ "+uèùiÉnùÒÊ{ÉEòÉ'*  ºÉÉÆºÉÉ®ú-ºÉÉMÉ®ú ¨Éå 

{Éc÷÷Eò®ú iÉc÷{ÉxÉä´ÉÉ±Éä ¨ÉÉxÉ´É EòÉä +ÉvªÉÉÎi¨ÉEò YÉÉxÉ EòÒ +Éä®ú ¤ÉgøÉ´ÉÉ näùxÉä´ÉÉ±ÉÒ EÞòÊiÉ ½èþ ªÉ½þ*  

ºÉÆºÉÉ®ú +Éè®ú VÉÒ´ÉxÉ EòÉä JÉÖ±ÉÒ +ÉÄJÉÉå ºÉä näùJÉxÉä EòÉ ={Énäù¶É MÉÖ¯û näù ®ú½äþ ½éþ- 

 ¤ÉÉ½þ®úÒ +ÉÄJÉå JÉÖ±ÉiÉä ½þÒ, ¨ÉÚÄniÉä +xvÉä 

 ¦ÉÒiÉ®ú ºÉ¨ÉÉªÉÉ YÉÉxÉ, xÉ |ÉEò]õ iÉ¦ÉÒ* 

 YÉÉxÉ |ÉEòÉ¶É xÉ Ê¨É±Éä, +ªÉixÉ Eò¦ÉÒ 
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 nùÒ{iÉ ®úJÉå ºÉÉ¡ò |ÉEòÉÊ¶ÉiÉ ªÉä +ÉÄJÉå** (+uèùiÉnùÒÊ{ÉEòÉ -19) 

 MÉȪ û EòÉ ½þÒ +Éi¨ÉºÉÉIÉÉiEòÉ®ú EòÉ ¦ÉÒiÉ®úÒ iÉi´É ½èþ ªÉ½þ*  "nù¶ÉÇxÉ¨ÉÉ±ÉÉ' ºÉiªÉnù¶ÉÇxÉ EòÒ 

=iEÞò¹]õ +Ê¦É´ªÉÊHò ½èþ*  ={ÉÊxÉ¹ÉnùÉå ¨Éå @ñÊ¹É´ÉªÉÉç uùÉ®úÉ |ÉºiÉÖiÉ ÊEòªÉÉ MÉªÉÉ +uèùiÉ nù¶ÉÇxÉ EòÉ 

ºÉÉ®ú iÉi´É MÉÖ¯û xÉä <vÉ®ú ®úÉäSÉEò fÆøMÉ ºÉä ´ªÉHò ÊEòªÉÉ ½èþ*  +vªÉÉ®úÉä{É, +{É´ÉÉnù, +ºÉiªÉ, ¨ÉÉªÉÉ, 

nùÉxÉ, Eò¨ÉÇ, YÉÉxÉ, ¦ÉÊHò, ªÉÉäMÉ, ÊxÉ´ÉÉÇhÉ VÉèºÉä nù¶ÉÇxÉ <ºÉ¨Éå ºÉÎ¨¨ÉÊ±ÉiÉ ½èþ*  ¨ÉÉªÉÉ VÉMÉiÉÂ ºÉä 

+Éi¨ÉÊ´ÉtÉ uùÉ®úÉ ºÉSSÉä º´É°ü{É EòÉä {É½þSÉÉxÉEò®ú +Éi¨ÉÉxÉÖºÉÆvÉÉxÉ uùÉ®úÉ ¶ÉÉ·ÉiÉ ÊxÉ´ÉÉÇhÉ iÉEò 

{É½ÖÄþSÉxÉÉ MÉÖ¯û nù¶ÉÇxÉ EòÉ =nùÉkÉ ¦ÉÉ´É ½èþ*  YÉÉxÉÒ ±ÉÉäMÉÉå EòÉä +uèùiÉ º´É°ü{É ¥ÉÀ EòÉä VÉÉxÉxÉä 

EäòÊ±ÉB ¦Éänù-ÊSÉxiÉÉ iªÉVÉxÉÉ SÉÉÊ½þB, iÉ¤É |ÉÉ{iÉ ½þÉäxÉä´ÉÉ±ÉÉ +uèùiÉ¦ÉÉ´É ½þÒ ½èþ ¶ÉÉ·ÉiÉ ÊxÉ´ÉÉÇhÉ* 

 BEò¨Éä´ÉÉÊuùiÉÒªÉ¨ÉÂ ¥É 

 ÀÉÎºiÉ xÉÉxªÉzÉ ºÉÆ¶ÉªÉ& 

 <ÊiÉ Ê´ÉuùÉxÉ ÊxÉ´ÉkÉæiÉ 

 uèùiÉÉzÉÉ´ÉkÉÇiÉä {ÉÖxÉ&*  (nù¶ÉÇxÉ¨ÉÉ±ÉÉ - ÊxÉ´ÉÉÇhÉnù¶ÉÇxÉ¨É -10) 

 +ÉvªÉÉÎi¨ÉEòiÉÉ EòÉä ºÉÖEÖò¨ÉÉ®ú-+xÉÖ¦ÉÚÊiÉ |ÉnùÉxÉ Eò®úxÉä´ÉÉ±ÉÒ ½èþ MÉȪ û EòÒ EòÊ´ÉiÉÉBÄ*  

VÉMÉiÉ-ºÉiªÉ EòÒ +Éä®ú {ÉEòb÷É MÉªÉÉ +É<ÇxÉÉ ½èþ ªÉ½þ*  +É<ÇxÉä ¨Éå |ÉÊiÉ¡òÊ±ÉiÉ UôÉªÉÉ Eäò ºÉ¨ÉÉxÉ ½èþ 

ªÉ½þ VÉMÉiÉÂ*  ºÉ¤É EÖòUô ÊnùJÉÉ näùxÉä´ÉÉ±ÉÒ +ÉÄJÉå ½þ¨Éå º´ÉªÉÆ |ÉEò]õ xÉ½þÓ ½þÉäiÉÒ ½éþ*  "+Éi¨ÉÊ´É±ÉÉºÉ' 

xÉÉ¨ÉEò MÉtEÞòÊiÉ ¨Éå MÉÖ¯û Eò½þiÉä ½éþ- 

 ""+ÉÄJÉÉå Eäò ºÉÉ¨ÉxÉä +É<ÇxÉÉ {ÉEòb÷xÉä {É®ú +ÉÄJÉ =ºÉ¨Éå |ÉÊiÉ¡òÊ±ÉiÉ ½þÉäiÉÒ ½èþ*  iÉ¤É 

+ÉÄJÉ +É<ÇxÉÉ +Éè®ú UôÉªÉÉ nùÉäxÉÉå EòÉä näùJÉiÉä ½éþ*  UôÉªÉÉ Ê¤É±ÉEÖò±É VÉc÷ ½èþ*''       

 MÉȪ û {ÉÖ¯û¹É-±ÉIÉhÉ ¦ÉMÉ´ÉÉxÉ ¨Éå {ÉÉiÉä ½éþ*  ¦ÉMÉ´ÉÉxÉ Ê¤ÉxÉÉ +ÉÄJÉÉå EòÉ näùJÉxÉä´ÉÉ±ÉÉ, Ê¤ÉxÉÉ 

EòÉxÉ ºÉÖxÉxÉä´ÉÉ±ÉÉ, Ê¤ÉxÉÉ SÉ¨ÉÇ º{É¶ÉÇ {É½þSÉÉxÉxÉä´ÉÉ±ÉÉ, Ê¤ÉxÉÉ xÉÉEò MÉÆvÉ ±ÉäxÉä´ÉÉ±ÉÉ, Ê¤ÉxÉÉ VÉÒ¦É 

SÉJÉxÉä´ÉÉ±ÉÉ ÊSÉiÉ-{ÉÖ¯û¹É ½èþ*  <Ç·É®ú ºÉä iÉÉnùÉi¨ªÉ |ÉÉ{iÉ Eò®úxÉä EòÒ |Éä®úhÉÉ näùxÉä´ÉÉ±ÉÒ ®úSÉxÉÉ 

"+Éi¨ÉÊ´É±ÉÉºÉ' ´ÉÉºiÉ´É ¨Éå +ÉxÉxnù Ê´É±ÉÉºÉ ¤ÉxÉ MÉªÉÒ* ªÉ½þÉÄ ÊnùJÉÉ<Ç näùxÉä´ÉÉ±ÉÒ ºÉÉ®úÒ ´ÉºiÉÖBÄ 

ºlÉÚ±É, ºÉÚI¨É, EòÉ®úhÉ VÉèºÉä º´É°ü{ÉÉå ¨Éå ºÉ¨ÉÉÊ½þiÉ ½èþ, ªÉä iÉÒxÉÉå {É®ú¨ÉÉi¨ÉÉ ºÉä ÊxÉEò±ÉEò®ú 

{É®ú¨ÉÉi¨ÉÉ ¨Éå ½þÒ ±ÉÒxÉ ½þÉäxÉä´ÉÉ±ÉÒ +uèùiÉ nùÒÎ{iÉ EòÉ +Æ¶É ½èþ*  {É®ú¨ÉÉi¨ÉÉ ½þÒ ¶ÉÉ·ÉiÉ ºÉiªÉ ½èþ*  

ºÉ¤É EÖòUô BEò ºÉ{ÉxÉä Eäò ºÉ¨ÉÉxÉ |ÉiÉÒiÉ ½þÉäxÉä´ÉÉ±Éä <ºÉ ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ ¨Éå, {É®ú¨ÉÉi¨ÉÉ-vªÉÉxÉ 

+Éè®ú =ºÉ¨Éå ºÉä |ÉÉ{iÉ {É®ú¨ÉÉxÉxnù ½þÒ ½þ¨ÉÉ®úÉ vªÉäªÉ ¤ÉxÉxÉÉ SÉÉÊ½þB* VÉx¨É-¨ÉÞiªÉÖ, MÉ®úÒ¤ÉÒ, ®úÉäMÉ, 

{ÉÒc÷É +ÉÊnù ºÉä {É®ú¨ÉÉi¨ÉÉ Eò¦ÉÒ OÉºiÉ xÉ½þÓ ½þÉäiÉÉ ½èþ* 
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 ¨Éä®úÉ ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ ¶ÉÉÆiÉ iÉlÉÉ ºÉÉè¨ªÉ °ü{É ¨Éå Ê¤ÉxÉÉ Eò¹]õ Ê¤ÉiÉÉxÉä +Éè®ú +ÆiÉ ¨Éå 

iÉÖ¨½þÉ®úÉ {É®ú¨É-{Énù EòÉä |ÉÉ{iÉ Eò®úxÉä EäòÊ±ÉB  ½äþ ¦ÉMÉ´ÉÉxÉ! iÉä®úÉ +É¶ÉÒ´ÉÉÇnù ¨Éä®äú >ð{É®ú ºÉnùÉ ®ú½þxÉÉ 

SÉÉÊ½þB*  <ºÉ |ÉEòÉ®ú MÉȪ û |ÉÉlÉÇxÉÉ Eò®úiÉä ºÉ¨ÉªÉ ªÉ½þ ½þ®äúEò EòÒ ÊxÉVÉÒ |ÉÉlÉÇxÉÉ Eäò °ü{É ¨Éå 

°ü{ÉÉxiÉÊ®úiÉ ½þÉä VÉÉiÉÒ ¦ÉÒ ½èþ*  ¶ÉÉÆiÉ, ºÉÉè¨ªÉ +Éè®ú Ê¤ÉxÉÉ Eò¹]õ EòÉ VÉÒ´ÉxÉ ½þ®äúEò ´ªÉÊHò EòÉä 

{É®ú¨É{Énù {É®ú {É½ÖÄþSÉÉ ½þÒ näùMÉÉ*  BäºÉÉ ªÉixÉ ¨ÉÉxÉ´É EòÉä =`öÉxÉÉ ½èþ*  |ÉºiÉÖiÉ |ÉÉlÉÇxÉÉ EòÉ¯ûhªÉ EòÉ 

{ÉlÉ-|Énù¶ÉÇEò ½èþ* 

 ÊSÉiÉÂ-VÉb÷, ºÉiÉÂ-+ºÉiÉÂ, ºÉÖJÉ-nÖù&JÉ +ÉÊnù Eäò Ê¤ÉxÉÉ +ÊxÉ´ÉÇSÉxÉÒªÉ ÎºlÉiÉ ¥ÉÀ ºÉä 

½þÉäxÉä´ÉÉ±Éä ºÉÞVÉxÉ Eò¨ÉÇ EòÉ +xÉÉäJÉÉ ¨É½þi´É +vÉÇ-YÉÉxÉÒ +Éi¨ÉÉ {É½þSÉÉxÉ xÉ½þÓ Eò®ú {ÉÉiÉÒ ½èþ*  

<ºÉEòÉä ºÉÉ¡ò º{É¹]õ ÊEòªÉÉ MÉªÉÉ ½èþ-"ÊSÉVVÉc÷ÊSÉxiÉÉ' ¨Éå ½þ¨ÉÉ®äú +ÉÄJÉå, xÉÉEò, <ÎxpùªÉ +ÉÊnù ºÉä 

±ÉäEò®ú ¥ÉÀ iÉEò ¡èò±ÉÉ ½èþ "ÊSÉiÉÂ' +Éè®ú Ê¨É^õÒ ºÉä ±ÉäEò®ú +YÉÉxÉ iÉEò ¡èò±ÉÉ ½èþ "VÉc÷'*  

"nèù´ÉÊSÉxiÉxÉ' ¨Éå nÖù¹]õ-näù́ ÉiÉÉ+Éå EòÉä iªÉVÉEò®ú Ê¶É¹]-näù́ ÉiÉÉ+Éå EòÉä xÉÉ¨É º¨É®úhÉ uùÉ®úÉ |ÉºÉzÉ 

¤ÉxÉÉxÉä EòÒ ¤ÉÉiÉ Eò½þÒ MÉªÉÒ ½èþ iÉÉÊEò <xÉEäò +É¶ÉÒ´ÉÉÇnù ºÉä ±ÉÉèÊEòEò ºÉÖJÉ-¦ÉÉäMÉÉå EòÉ {ÉªÉÉÇ{iÉ 

+Éº´ÉÉnùxÉ Ê¨É±Éä +Éè®ú iÉÖ¹]õ ¤ÉxÉxÉä {É®ú ºÉÖJÉ-¦ÉÉäMÉÉå ¨Éå ºÉä ´Éè®úÉMªÉ |ÉÉ{iÉ Eò®ú ¥ÉÀ-YÉÉxÉÒ ¤ÉxÉ 

VÉÉxÉä EòÉ ¨ÉÉèEòÉ ¦ÉÒ ±Éå*  ºÉÉÆºÉÉÊ®úEòÉå EòÉä >ð{É®ú =`öÉxÉä EòÉ MÉȪ û¨ÉÆjÉ ½èþ ªÉ½þ*  <ºÉºÉä BEò 

ºÉ¨ÉÉVÉ EòÒ |ÉMÉÊiÉ ±ÉÊIÉiÉ ½èþ*  MÉȪ û xÉä MÉt ®úSÉxÉÉ+Éå uùÉ®úÉ ºÉÉÆºÉÉÊ®úEò iÉlÉÉ +ÉvªÉÉÎi¨ÉEò 

VÉÒ´ÉxÉ EòÉä {ÉÉ´ÉxÉ ¤ÉxÉÉxÉä +Éè®ú ¥ÉÀ-YÉÉxÉ Ênù±ÉÉEò®ú ÊxÉiªÉ +ÉxÉxnù EòÉä ªÉÉlÉÉlªÉÇ ¤ÉxÉÉxÉä EòÒ 

EòÉäÊ¶É¶É EòÒ ½èþ*  ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÉä UôÉäb÷Eò®ú BEò +ÉvªÉÉÎi¨ÉEò VÉÒ´ÉxÉ ªÉÉ +ÉvªÉÉÎi¨ÉEò 

VÉÒ´ÉxÉ EòÉä UôÉäb÷Eò®ú BEò ºÉÉÆºÉÉÊ®úEò VÉÒ´ÉxÉ EòÉ ºÉÆEò±{É +ºÉÉvªÉ ½èþ*  nùÉäxÉÉå ºÉ¡ò±É ®ú½åþMÉä iÉÉä 

VÉÒ´ÉxÉ ÊxÉ´ÉÞÇÊiÉ{É®úEò ¤ÉxÉ VÉÉBMÉÉ, ªÉ½þÒ ½èþ MÉȪ û EòÉ +Énù¶ÉÇ* 

 MÉȪ û EòÉ VÉÒ´ÉxÉ nù¶ÉÇxÉ +Éè®ú nùÉ¶ÉÇÊxÉEòiÉÉ {É®ú MÉ½þ®úÉ |É¦ÉÉ´É b÷É±ÉxÉä´ÉÉ±ÉÒ EÞòÊiÉªÉÉÄ ½éþ- 

"<Ç¶ÉÉä´ÉÉºªÉÉä{ÉÊxÉ¹ÉnÂù' iÉlÉÉ "ÊiÉ¯ûCEÖò®ú±É'*  <xÉ nùÉäxÉÉå EÞòÊiÉªÉÉå EòÉä ¨É±ÉªÉÉ±É¨É ¨Éå +xÉÖ´ÉÉnù Eò®úxÉä 

EòÉä MÉȪ û =tiÉ ½ÖþB* +xªÉ ºÉÆxªÉÉºÉÒ ±ÉÉäMÉÉå EòÒ ¦ÉÉÄÊiÉ ´ÉèªÉÊHòEò vÉÉÌ¨ÉEò YÉÉxÉ EòÉ |ÉºÉÉ®ú MÉÖ¯û xÉä 

+{ÉxÉÉ ±ÉIªÉ xÉ½þÓ ¤ÉxÉÉªÉÉ ®úJÉÉ*  +{ÉxÉä VÉÒ´ÉxÉEòÉ±É ¨Éå Eò¦ÉÒ ¦ÉÒ BEò ±ÉÆ¤ÉÉ +ÉvªÉÉÎi¨ÉEò 

¦ÉÉ¹ÉhÉ näùxÉäEäòÊ±ÉB MÉȪ û iÉèªÉÉ®ú xÉ½þÓ ½ÖþB*  ¸ÉÒ ¶ÉÆEò®úÉSÉÉªÉÇ EòÒ ¦ÉÉÄÊiÉ ´ÉänùÉxiÉÉå EòÉ ¨ÉÉèÊ±ÉEò 

´ªÉÉJªÉÉ ¦ÉÒ xÉ½þÓ nùÒ*  MÉȪ û xÉä B¹ÉÖÃkÉSSÉxÉ EòÒ iÉ®ú½þ ¦ÉÊHò Eäò {É®ú¨É Ê¶ÉJÉ®ú {É®ú SÉgøøEò®ú 

+´ÉiÉÉ®ú EòlÉÉ+Éå EòÉ ´ÉhÉÇxÉ xÉ½þÓ ÊEòªÉÉ*  ¨Éä±É{ÉkÉÚ®ú +Éè®ú {ÉÚxiÉÉxÉ¨É EòÒ iÉ®ú½þ ¦ÉÊHò Eäò =x¨ÉÉnù 

¨Éå ®ú¨ÉEò®ú xÉ ÊVÉB*  ºÉÉäxÉä EòÒ lÉÉ±ÉÒ  ºÉä føEäò ½ÖþB ºÉiªÉ Eäò ¨ÉÖJÉ ÊnùJÉÉxÉä EäòÊ±ÉB =ºÉ lÉÉ±ÉÒ 

EòÉ ¨ÉÖJÉ +SUôÒ iÉ®ú½þ JÉÖ±ÉEò®ú ®úJÉxÉä EòÉ EòÉ¨É ½þÒ MÉȪ û xÉä ÊEòªÉÉ lÉÉ*  ºÉÆºEÞòiÉ ºÉä +xÉÊ¦ÉYÉ 

±ÉÉäMÉÉå EäòÊ±ÉB ={ÉÊxÉ¹ÉnÂù ºÉiªÉ Eäò ¤ÉÉ®äú ¨Éå ºÉ¨ÉZÉxÉä EäòÊ±ÉB MÉȪ û EòÉ +xÉÖ´ÉÉnù ºÉ½þÉªÉEò ½èþ*  

ºÉ®ú±É ¨É±ÉªÉÉ±É¨É ¦ÉÉ¹ÉÉ ¨Éå ¦ÉÉ´É xÉ¹]õ ½ÖþB Ê¤ÉxÉÉ "<Ç¶ÉÉä´ÉÉºªÉÉä{ÉÊxÉ¹ÉnÂù' ®úSÉÊªÉiÉÉ Eäò +Éi¨É|ÉEòÉ¶É 

EòÉä |ÉºiÉÖiÉ Eò®úEäò ¶ÉÉÎxiÉ iÉlÉÉ ±ÉÉäEò ¨ÉÆMÉ±É Eäò ºÉxnäù¶É EòÉä MÉȪ û xÉä ±ÉÉäMÉÉå iÉEò {É½ÖÄþSÉÉªÉÉ*  
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ºÉ´ÉÇ´ªÉÉ{ÉÒ <Ç·É®ú MÉȪ û ºÉÆEò±{ÉxÉÉ EòÉ BEäò¶É´É®ú ½þÒ ½èþ*  +ÆiÉ ºÉ¨ÉªÉ iÉEò Eò¨ÉÇ EòÉä ÊxÉ¦ÉÉiÉä ½ÖþB 

ÊxÉÌ±É{iÉ ®ú½þxÉÉ ½þÒ ¨ÉÉxÉ´É EäòÊ±ÉB =ÊSÉiÉ ½èþ*  MÉȪ û xÉä +{ÉxÉä ½þÒ Eò¨ÉÇ{ÉlÉ uùÉ®úÉ <ºÉEòÒ ºÉÉlÉÇEòiÉÉ 

´ªÉHò ÊEòªÉÉ*  +vÉÉÌ¨ÉEò EÖò®úÒÊiÉªÉÉå EòÉä Ê¨É]õÉxÉä EòÒ EòÉäÊ¶É¶É ¨Éå ®ú½þEò®ú <Ç¶ÉÉ´ÉÉºªÉEòÉ®ú EòÒ 

xÉèÊiÉEòiÉÉ MÉÖ¯û xÉä ÊxÉ¦ÉÉªÉÉ*  Ê´É¹ÉªÉ´ÉÉºÉxÉÉ EòÉä nÚù®ú `ö½þ®úÉEò®ú +ÌVÉiÉ YÉÉxÉ ½þÒ ½èþ VÉÒ´ÉxÉ* 

 +{ÉxÉä ºÉä +Ê¦ÉzÉ xÉ½þÓ 

 ºÉÆ{ÉÚhÉÇ où¶ªÉ-VÉMÉiÉ VÉÉxÉÉä* 

 iÉ¤É ºÉä EèòºÉÉ ¨ÉÉªÉÉ-¨ÉÉä½þ,  

 ¶ÉÉäEò =ºÉ BEòi´É-oùEò EòÉä* (<Ç¶ÉÉä´ÉÉºªÉÉä{ÉÊxÉ¹ÉnÂù-8) 

 |ÉºiÉÖiÉ BEòi´É oùÎ¹]õ MÉȪ û EòÉ VÉÒ´ÉxÉ nù¶ÉÇxÉ ½èþ*  ÎC±É¹]õiÉÉ{ÉÚhÉÇ ´ªÉÉJªÉÉ ºÉä xÉ½þÓ 

ºÉ®ú±É +xÉÖ´ÉÉnù uùÉ®úÉ MÉȪ û xÉä VÉÒ´ÉxÉ EòÉ +ÉxiÉÊ®úEò ºÉÉ®ú ´ªÉHò ÊEòªÉÉ* 

 "<Ç¶ÉÉ´ÉÉºªÉ' Eäò ºÉ¨ÉÉxÉ "ÊiÉ¯ûCEÖò®ú³ý'ý EòÉ +xÉÖ´ÉÉnù ¦ÉÒ ºÉ®ú±É ¦ÉÉ¹ÉÉ ¨Éå ÊEòªÉÉ ½èþ*  

iÉÊ¨É³ý ºÉÉÊ½þiªÉ iÉi´É-nù¶ÉÇxÉ ºÉä ºÉÆ¤ÉÎxvÉiÉ OÉxlÉ ½èþ "ÊiÉ¯ûCEÖò®ú³ý'*  ªÉ½þ ºÉÉlÉÇEò VÉÒ´ÉxÉ EòÉ 

¨ÉÉMÉÇnù¶ÉÇEò ½èþ*  ÊiÉ¯û´É²³Öý´É®ú EòÒ ¨ÉÉvÉÖªÉÇ{ÉÚhÉÇ ºÉÞVÉxÉ-|ÉÊiÉ¦ÉÉ EòÉ +xÉÖºÉ®úhÉ ¤ÉxÉÉ ½èþ MÉȪ û EòÉ 

+xÉÖ´ÉÉnù*  "ÊiÉ¯ûCEÖò®ú³ý' EòÒ Ê´É¶Éä¹ÉiÉÉ ªÉ½þ ½èþ <ºÉ¨Éå ¨ÉÖÊHò EòÉ |ÉÊiÉ{ÉÉnùxÉ xÉ½þÓ ½Öþ+É ½èþ*  

vÉ¨ÉÇ, +lÉÇ +Éè®ú EòÉ¨É EòÒ Ê´É¶Énù ´ªÉÉJªÉÉ ÊiÉ¯û´É±±ÉÖ´É®ú näù ®ú½äþ ½éþ*  vÉ¨ÉÇEòÉhb÷, +lÉÇEòÉhb÷, 

EòÉ¨ÉEòÉhb÷ +ÉÊnù iÉÒxÉ ¦ÉÉMÉÉå ¨Éå 1330 {Ét <ºÉ¨Éå ½éþ*  =ºÉ¨Éå ºÉä Eòb÷´ÉÖ³ý ´ÉÉ¹ÉÃkÉ (xÉÉ¨É-

º¨É®úhÉ), ´ÉÉxÉ ÊSÉ®ú{{É(´É¹ÉÉÇ-´ÉhÉÇxÉ), xÉÒ®úkÉÉ±É {Éä¯û¨Éè (ºÉÆxªÉÉºÉÒ ¨ÉÊ½þ¨ÉÉ)  +ÉÊnù iÉÒxÉ EÖò®ú³ý 

EòÉ ½þÒ MÉÖ¯û xÉä +xÉÖ´ÉÉnù ÊEòªÉÉ ½èþ* 

 <Ç·É®ú iÉä®äú ¨ÉÊ½þ¨ÉÉ {Énù EòÒ ºiÉÖÊiÉ Eò®úxÉä´ÉÉ±Éä 

 +xvÉä®úÉ-VÉÊxÉiÉ nùÉä Ê´É{ÉnùÉå ¨Éå Eò¦ÉÒ xÉ ¡ÄòºÉä  

 {ÉÉÄSÉÉå uùÉ®ú Ê´ÉÊVÉiÉ VÉxÉ Eäò ºÉÉlÉ ºÉiªÉ-vÉ¨ÉÇ Eäò 

 ¨ÉÉMÉÇ ¨Éå ºÉnùÉ ¤Égåø, ºÉÖnùÒPÉÇ ºÉ¡ò±É VÉÒ´ÉxÉ ÊVÉªÉä* (ÊiÉ¯ûCEÖò®ú³ý 5-6) 

 BäºÉÒ MÉȪ û-´ÉÉhÉÒ ºÉä +ÉäiÉ-|ÉÉäiÉ ÊiÉ¯ûCEÖò®ú³ý xÉä ¨É±ÉªÉÉÊ±ÉªÉÉå EòÉä VÉÉä ¦ÉÉ´ÉÖEòi´É |ÉnùÉxÉ 

ÊEòªÉÉ ´ÉÉºiÉ´É ¨Éå ´É½þ MÉȪ û nù¶ÉÇxÉ EòÉ ºÉÉIÉÉiEòÉ®ú ®ú½þÉþ* 

 MÉȪ û EòÉ´ªÉ-®úSÉxÉÉ ¨Éå ÊºÉrù½þºiÉ ®ú½äþ <ºÉEòÉ BEò +Éè®ú |É¨ÉÉhÉ ½èþ iÉÊ¨É³ý ®úSÉxÉÉ 

iÉä´ÉÉ®ú{{ÉÊiÉEÆòRÂó³ý*  xÉ´ÉÓ iÉlÉÉ nùºÉ´ÉÓ ¶ÉiÉÉ¤nùÒ ¨Éå iÉÊ¨É±É VÉxÉiÉÉ EòÉä ¦ÉÊHò ¨Éå =x¨ÉkÉ 

Eò®úxÉä´ÉÉ±Éä ¶Éè´É-ÊºÉrù xÉÉªÉxÉÉ®ú EòÒ =nùÉkÉ ®úSÉxÉÉ ½èþ-iÉä´ÉÉ®ú{ÉÉ^ÙõEò³ý*  ¦ÉÊHò EòÒ ±É½þ®ú ¨ÉSÉÉEò®ú 

ÊxÉ¨xÉ ±ÉÉäMÉÉå EòÉä ºÉÆºEÞòÊiÉ +Éè®ú ºÉ¦ªÉiÉÉ Eäò Ê¶ÉJÉ®ú ¨Éå {É½ÖÄþSÉÉxÉä EòÉ =qäù¶ªÉ <ºÉ EÞòÊiÉ ¨Éå ¦ÉÒ 
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lÉÉ*  +uèùiÉnù¶ÉÇxÉ EòÉ +ÉÊ´É¹EòÉ®ú <ºÉ¨Éå MÉÆ¦ÉÒ®ú °ü{É ºÉä ½Öþ+É ½èþ*  +Ê®ú¨ÉÉxÉÚ®ú xÉÉÊªÉxÉÉ®ú 

|ÉÊiÉ¹`öÉ EòÒ ºiÉÖÊiÉ ¨Éå ®úSÉÉ MÉªÉÉ |ÉºiÉÖiÉ EòÉ´ªÉ Eäò®ú±É Eäò ºÉÉÆºEÞòÊiÉEò {ÉèiÉÞEò EòÉ tÉäiÉEò ½èþ*  

BäºÉÒ |ÉÉlÉÇxÉÉ uùÉ®úÉ ºÉVÉÒ´É <Ç·É®ú-¤ÉÉävÉ ¦É®äú º´ÉSUô ¨ÉÉxÉ´É ¨ÉxÉ EòÒ ºÉÞÎ¹]õ Eò®úiÉä ½ÖþB =xÉ¨Éå 

Eò¯ûhÉÉ, +ÉxÉxnù +Éè®ú ¶ÉÖrù ¤ÉÉävÉ EòÉ |ÉºÉÉ®ú Eò®úiÉä ½éþ* 

 MÉȪ û EòÒ EòÊ´ÉiÉÉ ®úÉä¶ÉxÉÒ ½èþ*  @ñÊ¹É ¤ÉxÉä EòÊ´É EòÉ ºÉVÉÇxÉÉi¨ÉEò |ÉEòÉ¶ÉxÉ ¨Éå ºÉ¨ÉªÉ 

EòÉ ¨ÉÖ½þ®ú ±ÉMÉÉ ½èþ, ¤Énù±ÉÉ´É EòÒ xÉMÉÉb÷É-v´ÉÊxÉ ½èþ, ºÉiªÉ-YÉÉxÉ-+ÉxÉxnù EòÉ ºÉÉèxnùªÉÇ näùxÉä´ÉÉ±ÉÒ 

>ðVÉÉÇ ½èþ*  BEò Eò¨ÉÇªÉÉäMÉÒ Eäò ºÉiÉiÉ |ÉªÉixÉ ºÉä Ê¨É±Éä ºÉnÂù¡ò±É EòÉä {É½þSÉÉxÉiÉä ºÉ¨ÉªÉ iÉlÉÉ =xÉEäò 

+uèùiÉ-ÊSÉxiÉxÉ ¨Éå ±ÉÒxÉ ½þÉäiÉä ºÉ¨ÉªÉ xÉ´ÉVÉÒ´ÉxÉ EòÒ >ðVÉÉÇ ¦É®ú VÉÉiÉÒ ½èþ*  MÉȪ û ÊSÉxiÉÉ EòÒ ±É½þ®ú 

ºÉä VÉÊxÉiÉ ¨ÉÆMÉ±ÉnùÉªÉEò ®úÉä¶ÉxÉÒ vÉÉÌ¨ÉEòiÉÉ ºÉä ºÉÆ{ÉzÉ SÉèiÉxªÉ ½èþ*  YÉÉxÉ EòÒ +ÉMÉ EòÉä |ÉV´É±É 

Eò®úxÉä´ÉÉ±ÉÒ ½èþ MÉÖ¯û EòÒ EòÊ´ÉiÉÉ- 

 YÉÉxÉ EòÉä +SUôÉÊnùiÉ, +ÊxÉiªÉ ¨ÉÉªÉÉ-°ü{ÉÒ 

 +ÆvÉEòÉ®ú EòÉä Uäônù, nùÒ{iÉ ½þÉå +ÉÊnù-ºÉÚªÉÇ* (+Éi¨ÉÉä{Énäù¶É¶ÉiÉEò¨ÉÂ -35) 

ºÉÆnù¦ÉÇ ºÉÚÊSÉ 

1.  https://www.youtube.com/watch?v=8Wq_4K2y-W0(orsearch 

'daivadasakam in hindi' on youtube) 

2.  http://ml.wikipedia.org/wiki/ Daivadasakam 

3.  Sreenarayana Gurudevan Kuttikalkkayulla Laghu Jeevacharithram - Prof 

M.K. Sanoo - May 2012 

4.  Sree Narayana Guru Ariyendathellam - Mangad Balachandran - Dec 2011 

5.  Viswamaha Gurudevan - Peroor S Prabhakaran July 2009 

6.  Sreenarayanaguru Navothanathintey Pravachakan - P Parameswaran - 

August 2008 

7.  Guru - M.Chandrababu - March 2007 

8.  Sreenarayana gurudevakrithikal sampoorna vyakhyanam-1 by Prof G 

Balarkrishnan Nair - 2003 

9.  Narayanaguru Daivadasakam - vyakhyanam - Nithya Chaithanya Yathi - 

1964 

10.  Sreenarayana Gurudevakrithikal -  Sivagiri Madam Publications - Dec 1951 
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e-mail: smithaanuvinda@gmail.com 
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Author Guidelines 

 Holistic Thought is a non-profitable peer reviewed 
multidisciplinary research journal published yearly by Sree 
Narayana College, Kollam and is devoted to all aspects of findings 
and research associated with multidisciplinary concept which covers 
areas of science, language, literature, art, history and culture. 
Original articles will be published either as papers or reviews after 
review process. Manuscripts must be formatted as follows: Title, 
Authors, Affiliations, Abstract, Text, References. The corresponding 
author should be indicated and his/her contact information 
including address, telephone and fax numbers as well as e-mail 
address should be provided. Please read these guidelines before 
preparing a manuscript and for further details, please contact 
through editorholisticthought@snckollam.ac.in  

or visit https://snckollam.ac.in/holistic-thought/ 

Regular article: Original reports of high-quality research with 
conclusions representing a significant advance in the field. Because 
each journal page is roughly corresponding to 700 words, one article 
should be not more than 7000 words including figures/tables. The 
number of words taken by figures/tables must be deducted from 
the 7000-word limit. The number of words taken by each 
figure/table can be approximately estimated by the relative area of 
the figure/table to that of a journal page; the number of figures and 
tables should not exceed 12. Authors are expected to revise the 
manuscripts according to the suggestions, if any, of the editors/ 
peer-reviewers. Contributors should be very careful in sticking to 
the code of ethics related to the in-text citations (references) while 
they preparing the article. Plagiarism is a criminal offence and it will 
be reported, if found, to the authorities of law and order. 
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