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FOREWORD  

                    It is a matter pride for me that KCE Society’s Post Graduate College of Science, 

Technology and Research; Jalgaon is publishing the compendium containing full length 

research articles prepared by the students under the guidance of our expert teachers. This 

compendium is outcomes of the research projects completed by the students.  

 The Research plays important role in the overall development of the nation. To 

understand the research methodology and basic concepts of research, the College has initiated 

a unique scheme ‘Prospective Researchers’ Scheme’ (PRS) for budding researchers since 

2018-19. This is a golden opportunity for the students to experience research culture at 

college level. This year 43 students from 4 departments completed 13 research projects under 

the guidance of 10 teachers. The uniqueness of the scheme is that, the research projects are 

evaluated by the experts in their field and best research projects are ranked and awarded cash 

prizes.  

 I have seen the interest shown by the Co-ordinator of the PRS scheme and his fellow 

colleagues as well as the immense curiosity, anxiety and interest shown by the students. The 

multi-disciplinary nature of all the research topics is a welcome attitudinal change. I am 

hopeful that the industry shall look to this attempt to hunt the young talent. As a principal of 

the college, I, hereby, express my firm commitment for such activity on sustainable basis for 

the years ahead.  

Best wishes.  

Dr. V. S. Zope 

Principal  
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From the Desk of Editor 

 
I am pleased to present to you the Third edition of A Compendium of Research Articles by a 

Prospective Researchers under the activity of “Prospective Researchers’ Scheme” for the year 

2020-21. This volume presents the thirteen articles from students and teachers of four Science 

Departments of college. ‘Prospective Researchers’ Scheme is unique research activities of the 

college in which students undertake research projects under the supervision of teachers. 

The outcome of this scheme is reflected in the publication of “A compendium of research 

articles of prospective researchers” with ISBN number. At the beginning of an academic year, 

potential students are identified and small research projects are assigned to them. The 

innovation and feasibility of research proposal is scrutinized followed by undertaking of 

projects in the stipulated time. The students are provided with research assistance to complete 

the research projects within stipulated time period. After completion, projects are evaluated 

by external experts and best performers are felicitated with cash prizes. This year thirteen 

research projects were completed from four Departments of Organic Chemistry, 

Microbiology, Biotechnology and Statistics. The research/review papers based on their 

articles is published in a separate volume as “A Compendium of Research Articles by a 

Prospective Researchers, Volume III” with ISBN. I thank all the committee members, faculty 

wise project guides & students for helping me in this endeavor. 

I would like to thank the Principal Dr V. S. Zope and our Hon’ ble President Shri. N. G. 

Bendale, KCE Society, Jalgaon, provided help and encouragement to compile the new 

edition. This volume is result of continuous efforts of teachers & students of this college. 

I am very happy to handover this volume to you all. 

 
Mr. Javed V. Khan 

Chief Editor 

mailto:pgcollege@kces.in
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Review of Mesoporous Materials 
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ABSTRACT 

Mesoporous materials have received widespread interest because of their potential applications. 

Mesoporous silica is a mesoporous form of silica and a recent development in nanotechnology. The most 

common types of mesoporous nanoparticles are MCM-41 and SBA-15. Mesoporous materials consist of 

inorganic metal oxides, like silica or alumina, and have pore sizes in the range of between 2 and 50 nm. In 

this review we discuss about ordered mesoporous materials, sol-gel science involved in their synthesis, 

organically functionalized mesoporous silica-phases. The PSD (Pore size distribution ) of SBA-2, SBA-11, 

Double mesoporous silica, KIT, MSF, SBA-8, MTS(Micelle-templated structure), HMS(Hexagonal 

mesoporous materials, SBA-1, MCM-48,CMR, MA-MCA have been mentioned based on the nitrogen 

isotherm and various applications of mesoporous materials. 

Keywords: Mesoporous, MCM-41 and SBA-1, PSD, MTS. 

______________________________________________________________________________________ 

 

INTRODUCTION 

According to the nomenclature by international Union of pure and applied chemistry 

(IUPAC), porous material can be classified into three categories, micro porous material 

with pore size below 2 nm, Macroporous material with power size 50 NM and Mesoporous 

material with power size between 2 to 50 nm. Due to distinct mesoporous structure 

mesoporous materials have demonstrated their unique advantages. 

A procedure for producing mesoporous materials (silica) was patented in 1970,[1][2][3] 

and methods based on the Stöber process from 1968[4] were still in use in 2015.[5] It went 

almost unnoticed[6] and was reproduced in 1997.[11] Mesoporous silica nano-particles 

(MSNs) were independently synthesized in 1990 by researchers in Japan.[7] They were 

later produced at Mobil Corporation laboratories[8, 9] and named Mobil Crystalline 

Materials, or MCM-41.[10] The initial synthetic methods did not allow to control the 

quality of the secondary level of porosity generated. It was only by employing quaternary 

ammonium cations and silanization agents during the synthesis that the materials exhibited 

a true level of hierarchical porosity and enhanced textural properties.[11][12] The synthesis 

characterization and application of novel porous materials have been strongly encouraged 

due to their wide range of applications in adsorption, separation catalysts and sensors. The 

design , synthesis and modification of porous materials are in some aspects more 

challenging the synthesis of the dense material. Therefore, new Strategies and technologies 

are continuously being developed for the synthesis and structure-tailoring of mesoporous 

materials[1-6] 

Mesoporous silica is a mesoporous form of silica and a recent development in 
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nanotechnology. The most common types of mesoporous nanoparticles are MCM-41 and 

SBA-15.[2] Research continues on the particles, which have applications in catalysis, drug 

deliveryand imaging.[3]Silica nanoparticles with much larger (4.6 to 30 nanometer) pores 

were produced at the University of California, Santa Barbara.[12] The material was named 

Santa Barbara Amorphous type material, or SBA-15. These particles also have a hexagonal 

array of pores.The researchers who invented these types of particles planned to use them as 

molecular sieves. Today, mesoporous silica nanoparticles have many applications in 

medicine, biosensors,[13]thermal energy storage[14] and imaging. 

A small pore entrances (diameters) in zeolites with 4.4 nm were attractive for commercial 

applications because they provided the opportunity for selective adsorption based on small 

differences in the size of gaseous materials. The zeolites marketing prospects were 

improved when Breck and coworkers showed rare earth containing zeolites interest in 

expanding the pore sizes of zeotype materials from micropore region to mesopore region in 

response to the increasing demands of both industrial and fundamental studies. This review 

provides an introduction to the synthesis and application of mesoporous material. 

An Overview of Ordered Mesoporous Materials 

Meso, the Greek prefix, meaning―in between, has been adopted by IUPAC to 

define porous materials with pore sizes between 2.0 and 50.0 nm [15]. Mesopores are 

present in aerogels, and pillared layered clays which show disordered pore systems with 

broad pore-size distributions. A constant demand has been developed for larger pores with 

well-defined pore structures. The design and synthesis of organic, inorganic, and polymeric 

materials with controlled pore structure are important academic and industrial research 

projects. Many potential applications require specific pore size, so that the control of pore 

dimensions to within a portion of an angstrom can be the dividing line between success and 

failure. Zeolites and zeolite-like molecular sieves (zeotypes) often fulfill the requirements 

of ideal porous materials such as narrow pore size distribution and a readily tunable pore 

size in a wide range. However, despite the many important commercial applications of 

zeolites, where the occurrence of a well- defined micropore system is desired, there has 

been a persistent demand for Materials 2012, 5 2881 crystalline mesoporous materials 

because of their potential applications as adsorbents, catalysts, separation media or hosts 

for bulky molecules for advanced materials applications. Until the late 1980’s, most 

mesoporous materials were amorphous and often had broad pore size distributions. In the 

early 1990s, Kresge et al. [16] reported the emergence of a new family of so called 

mesoporous molecular sieves, and in recent years, research in this area has been extended 
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to many metal oxide systems other than silica and also to the novel organic-inorganic 

hybrid mesoporous materials.These new silicate materials possess extremely high surface 

areas and narrow pore size distributions [17]. Rather than an individual molecular directing 

agent participating in the ordering of the reagents forming the porous materials, assemblies 

of molecules, dictated by solution energetics, are responsible for the formation of these 

pore systems. This supramolecular directing concept has led to a family of materials whose 

structure, composition, and pore size can be tailored during synthesis by variation of the 

reactant stoichiometry, the nature of the surfactant molecule, the auxiliary chemicals, the 

reaction conditions, or by post-synthesis functionalization techniques. Figure 1 shows the 

different structures of the M41S family [18]. 

 

 
 Figure 1. schematic diagram of the M41S materials, MCM-50 (layered), MCM-41 (hexagonal) and MCM-

48 (Cubic). 

Following the initial announcement of MCM-41, there was a surge in research 

activity in this area [19-20]. Interestingly, di Renzo et al. [21] recently found a patent from 

1971 in which a synthesis procedure similar to the one used by the Mobil group was 

described as yielding low bulk density silica. 

The patent procedure was reproduced, and the product had all the features of a well-

developed MCM 41 structure, as shown by transmission electron microscopy, X-ray 

diffraction, and nitrogen adsorption. However, in the original patent, only a few of the 

remarkable properties of the materials were actually described. It was the Mobil scientists 

who really recognized the spectacular features of these ordered mesoporous oxides. 

 Scientists have postulated that the formation of these molecular sieve materials is 

based on the concept of a structural directing agent or template. Templating has been 

defined as a process in which an organic species functions as a central structure about 

which oxide moieties organize into a crystalline lattice [20, 21, 22]. In other words, the 

template is a structure, usually organic, around which a material, often inorganic, nucleates 

and grows in a skin tight manner, so that upon the removal of the templating structure, its 

geometric and electronic characteristics are replicated by the inorganic materials [23]. The 

above definition has also been elaborated to include the role of the organic molecules such 
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as: (a) space-filling species; (b) structural directing agents; and (c) templates [20]. 

Materials 2012, 5 2882 In the simplest case of space filling, the organic species merely 

serves to occupy voids about which the oxide crystallizes. Therefore, the same organic 

molecule can be used to synthesize a variety of structures. Structural direction requires that 

a specific framework is formed from a unique organic compound, but this does not imply 

that the resulting oxide structure mimics identically the form of the organic molecule. In 

true templating, however, in addition to the structural directing component, there is an 

intimate relationship between the oxide lattice and the organic form such that the 

synthesized lattice contains the organic species fixed into position. Thus, the lattice reflects 

the geometry of the organic molecule. 

In M41S materials, a liquid crystal templating (LCT) mechanism was proposed by the 

Mobil scientists in which supramolecular assemblies of surfactant micelles (e.g., 

alkyltrimethylammonium surfactants) act as structure directors for the formation of the 

mesophase. This mechanism behind the composite mesophase formation is best understood 

for the synthesis under high pH conditions. Under these conditions, anionic silicate species, 

and cationic or neutral surfactant molecules, cooperatively organize to form hexagonal, 

lamellar, or cubic structures. In other words, there is an intimate relationship between the 

symmetry of the mesophases and the final products [7–11]. The composite hexagonal 

mesophase is suggested to be formed by condensation of silicate species (formation of a 

sol- gel) around a preformed hexagonal surfactant array or by adsorption of silicate species 

onto the external surfaces of randomly ordered rod-like micelles through coulombic or 

other types of interactions. Next these randomly ordered composite species spontaneously 

pack into a highly ordered mesoporous phase with an energetically favorable hexagonal 

arrangement, accompanied by silicate condensation. This process initiates the hexagonal 

ordering in both the surfactant template molecules and the final product [7–11] as shown in 

Figure 2. 

 

Fig 2. Schematic model of liquid crystal templating mechanism via two possible pathways [7]. 

 Several other researchers further revised this liquid crystal templating mechanism. 

Chen et al. [24] studied the mechanism by carrying out in situ 14N NMR spectroscopy. 
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They concluded that the randomly ordered rod-like organic micelles interact with silica 

species to form two or three monolayers of silica on the outer surfaces of the micelles. 

Then these composite species spontaneously self-organize into a long range ordered 

structure to form the final hexagonal packing mesoporous MCM-41. Moreover, they 

indicated that in the case of tetraethyl orthosilicate as silica source, the concentration of the 

surfactant should be equal to or higher than the critical micelle concentration in order to 

obtain hexagonal MCM-41 materials. In addition to the previously proposed mechanism, 

there Materials 2012, 5 2883 are two other suggested liquid-crystal template mechanisms. 

The first mechanism was put forward by Monnier et al. [2]. It was proposed that the 

surfactant is initially present in the lamellar phase regardless of the final product. This 

lamellar mesophase transforms to the hexagonal phase as the silicate network condenses 

and grows, see Figure 7a. The second mechanism was proposed by Steel et al. [25]. They 

suggested that, as the silicate source is introduced into the reaction gel, it dissolves into the 

aqueous regions around the surfactant molecules, and then promotes the organization of the 

hexagonal mesophase. The silicate first becomes ordered into layers between which the 

hexagonal mesophases of micelles are sandwiched. Further ordering of the silicate results 

in the layers wrinkling, closing together, and growing into hexagonal channels. 

 

Figure3. Schematic diagrams of the formation mechanism of MCM-41; (a) the proposed transformation 

mechanism by Monnier et al. and (b) the formation mechanism proposed by Steel et al. 

 

Organically Functionalized Mesoporous Silica-Phases 

The combination of the properties of organic and inorganic building blocks within a single 

material is particularly attractive from the viewpoint of materials scientists because of the 

possibility to combine the enormous functional variation of organic chemistry with the 

advantages of a thermally stable and robust inorganic substrate. This is particularly 

applicable to heterogeneous catalysis. The symbiosis of organic and inorganic components 

can lead to materials whose properties differ considerably from those of their individual, 
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isolated components. Adjustment of the polarity of the pore surfaces of an inorganic matrix 

by the addition of organic building blocks extends considerably the range of materials that 

can be used, for example, in chromatography. Equally interesting is modification with 

organic functionalities such as C-C multiple bonds, alcohols, thiols, sulfonic and 

carboxylic acids, and amines, etc., which allow, for example, localized organic or 

biochemical reactions to be carried out on a stable, solid inorganic matrix. Three pathways 

are available for the synthesis of porous hybrid materials based on organo-silica units. 

Applications Silica Mesoporous Materials 

 

It can provide our society with several advantages. Mesoporous silicates synthesized by 

using  a  surfactant  template method are really stable, and they have narrow pore sizes. 

They can be used in different fields, such separation techniques, adsorption, catalysis, drug 

delivery, sensors, or photonics for instance. In the field of bio catalysis or drug delivery, 

these materials are interesting due to they could be used to encapsulate proteins inside their 

pore structure.  If these proteins were encapsulated into mesoporous materials, their 

stability would be increased (due to the protection that the mesoporous materials provide) 

as well as recycling possibilities.[41] The characteristics for these mesoporous silicates 

have to be optimum in order to protect the enzymes but at the same time allow some 

movement of the enzymes and diffusion of substrate into the pores. That requires an 

optimum pore size. If the pore-diameter is large, the diffusion rate of the substrate into the 

pores is high and we can reach a higher product formation, on the other hand large pore 

sizes contributes to increase the leaching of the en-zymes since they are weakly adsorbed 

to the surface. If the pore  diameter  is  narrower,  the  lipases  would be more protected, the 

leaching  would  be reduced as well as we will get an enhanced hydro-thermal  stability but 

at the same time they will block the pass of the reactants trough the pores. We should talk 

about the particle size and its importance. During encapsulation enzymes  only  reach short  

distance  down the  pore,  it  means that with smaller particleswe would  get  a  higher  

loading capacity. In addition reducing the particles size we areincreasing the contact area. 

CONCLUSION 

The literature reviewed revealed the fact that there has been a big increase in the 

production and utilization of mesoporous materials over the last few decades. The literature 

review also explains detailed studies on these materials an overview of sol-gel science 

involved in the synthesis of silica has been described. The PSD power size distribution of 

various mesoporous materials providing the information about pore size ranges and their 



A Compendium of Research Articles by Prospective Researchers 2020-21 Volume III | Page 8  

different structures and a wide application in polymerization for synthesis of Nano 

materials and immobilizing enzymes ligands complexes and chemically active colloids and 

nano particle. 

REFERENCES 

1. Chiola, V.; Ritsko, J. E. and Vanderpool, C. D. "Process for producing low-bulk density silica." 

Application No. US 3556725D A filed on 26-Feb-1969; Publication No. US 3556725 A published on 19-Jan-

1971 

 

2. "Porous silica particles containing a crystallized phase and method"Application No. US 3493341D A 

filed on 23-Jan-1967; Publication No. US 3493341 A published on 03-Feb-1970 

 

3.  "Process for producing silica in the form of hollow spheres"; Application No. US 342525 A filed on 04-

Feb- 1964; Publication No. US 3383172 A published on 14-May-1968 

 

4. Stöber, Werner; Fink, Arthur; Bohn, Ernst (1968). "Controlled growth of monodisperse silica spheres in 

the micron size range". Journal of Colloid and Interface Science. 26 (1): 62–69. 

Bibcode:1968JCIS...26...62S. doi:10.1016/0021-9797(68)90272-5. 

 

5. Kicklebick, Guido (2015). g In Levy, David; Zayat, Marcos (eds.). The Sol-Gel Handbook: Synthesis, 

Characterization and Applications. 3. John Wiley & Sons. pp. 227–244. ISBN 9783527334865. 

 

6. Xu, Ruren; Pang, Wenqin& Yu, Jihong (2007). Chemistry of zeolites and related porous materials: 

synthesis and structure. Wiley-Interscience. p 472. ISBN 978-0-470-82233- 

 

7. Direnzo, F; Cambon, H; Dutartre, R (1997). "A 28-year-old  synthesis  of  micelle-templated  mesoporous  

silica". Microporous Materials. 10 (4–6): 283. doi:10.1016/S0927-6513(97)00028-X. 

 

8. Yanagisawa, Tsuneo; Shimizu, Toshio; Kuroda, Kazuyuki; Kato, Chuzo (1990). "The preparation of 

alkyltrimethylammonium-kanemite complexes and their conversion to microporous materials". Bulletin of 

the Chemical Society of Japan. 63 (4): 988. doi:10.1246/bcsj.63.988. 

 

9. Beck, J. S.; Vartuli, J. C.; Roth, W. J.; Leonowicz, M. E.; Kresge, C. T.; Schmitt, K. D.; Chu, C. T. W.; 

Olson, D. H.; Sheppard, E. W. (1992). "A new family of mesoporous molecular sieves prepared with liquid 

crystal  templates". Journal of the American Chemical Society. 114(27): 10834. doi:10.1021/ja00053a020. 

 

10. Trewyn, B. G.; Slowing, I. I.; Giri, S.; Chen, H. T.; Lin, V. S. -Y. (2007). "Synthesis and 

Functionalization of a Mesoporous Silica Nanoparticle Based on the Sol–Gel Process and Applications in 

Controlled Release". Accounts of Chemical Research. 40 (9): 846–53. doi:10.1021/ar600032u. PMID 

17645305. 

 

11. Perez-Ramirez, J.; Christensen, C. H.; Egeblad, K.; Christensen, C. H.; Groen, J. C. (2008). "Hierarchical 

zeolites: enhanced utilisation of microporous crystals in catalysis by advances in materials design". Chem. 

Soc.  Rev. 37(11): 2530–2542. doi:10.1039/b809030k. PMID 18949124. 

 

12. Perez-Ramirez, J.; Verboekend, D. (2011). "Design of hierarchical zeolite catalysts by desilication". 

Catal. Sci. Technol. 1 (6): 879–890. doi:10.1039/C1CY00150G. hdl:20.500.11850/212833.. 

 

13. Kresge, C.T.; Leonowicz, M.E.; Roth, W.J.; Vartuli, J.C.; Beck, J.S. Ordered mesoporous molecular 

sieves synthesized by a liquid-crystal template mechanism. Nature 1992, 359, 710–712 

 

14. Monnier, A.; Schüth, F.; Huo, Q.; Kumar, D.; Margolese, D.; Maxwell, R.S.; Stucky, G.D.; 

Krishnamurty, M.; Petroff, P.; Firoouzi, A.; Janicke, M.; Chmelka, B.F. Cooperative formation of inorganic–

organic interfaces in the synthesis of silicate mesostructures. Science 1993, 261, 1299–1303. 

 

15. Parida, K.M.; Dash, S.S. Manganese containing MCM-41: Synthesis, characterization and catalytic 

activity in the oxidation of ethylbenzene. J. Mol. Catal. A 2009, 306, 54–61. 



A Compendium of Research Articles by Prospective Researchers 2020-21 Volume III | Page 9  

 

16. Beck, J.S.; Vartuli, J.C.; Roth, W.J.; Leonowicz, M.E.; Kresge, C.T.; Schmitt, K.D.; Chu, C.T.W.; Olson, 

D.H.; Sheppard, E.W.; McCullen, S.B.; Higgins, J.B.; Schlenkert, J.L. A new family of mesoporous 

molecular sieves prepared with liquid crystal templates. J. Am. Chem. Soc. 1992, 114, 10834–10843. 

 

17. Song, K.; Guan, J.; Wang, Z.; Xu, C.; Kan, Q. Post-treatment of mesoporous material with high 

temperature for synthesis super-microporous materials with enhanced hydrothermal stability.Appl. Surf. Sci. 

2009, 255, 5843–5846. 

 

18. AlOthman, Z.A.; Apblett, A.W. Synthesis and characterization of a hexagonal mesoporous silica with 

enhanced thermal and hydrothermal stabilities. Appl. Surf. Sci. 2010, 256, 3573–3580. 

 

19. Davis, M.E.; Lobo, R.F. Zeolite and molecular sieve synthesis. Chem. Mater. 1992, 4, 756–768. 

 

20. Tangestaninejad, S.; Moghadam, M.; Mirkhani, V.; Baltork, I.M.; Ghani, K. Alkene epoxidation 

catalyzed by molybdenum supported on functionalized MCM-41 containing N–S chelating Schiff base 

ligand. Catal. Commun. 2009, 10, 853–858. 

 

21. Ciesla, U.; Schüth, F. Ordered mesoporous materials. Microporous Mesoporous Mater. 1999, 27, 131–149. 

22. Ying, J.Y.; Mehnert, C.P.; Wong, M.S. Synthesis and applications of supramolecular-templated 

mesoporous materials. Angew. Chem. Int. Ed. 1999, 38, 56–77. 

 

23. di Renzo, F.; Cambon, H.; Dutarte, R. A 28-year-old Synthesis of Micelle-templated mesoporous silica. 

Microporous Mater. 1997, 10, 283–286. 

 

24. Flaigen, E.M.; Patton, R.L.; Wison, S.T. Structural, synthetic and physicochemical concepts in 

aluminophosphate-based molecular sieves. Stud. Surf. Sci. Catal. 1988, 37, 13–27. 

 

25. Lok, B.M.; Cannon, T.R.; Messina, C.A. The role of organic molecules in molecular sieve synthesis. 

Zeolites 1983, 3, 282–291. 

 

26. Sayari, A. Periodic mesoporous materials: Synthesis, characterization and potential applications. Stud. 

Surf. Sci. Catal. 1996, 102, 1–46. 

 

27. Brinker, C.J.; Sehgal, R.; Hietala, S.L.; Deshpande, R.; Smith, D.M.; Loy, D.; Ashley, C.S. Sol-gel 

strategies for controlled porosity inorganic materials. J. Membr. Sci. 1994, 94, 85–102. 

 

28. Zusman, R.; Beckman, D.A.; Zusman, I.; Brent, R.L. Purification of sheep immunoglobulin G using 

protein A trapped in sol-gel glass. Anal. Biochem. 1992, 201, 103–106. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A Compendium of Research Articles by Prospective Researchers 2020-21 Volume III | Page 10  

A Review on Synthesis of Schiff's base Complexes and its biological activities 

        Kaushik S. Patil, Sachin V. Patil, Supriya R. Patil & Rupali A. Chaudhari* 

        KCE Society’s Post Graduate College of Science Technology & Research, Jalgaon.425001 

*E mail: rupalichaudhari887@gmail.com 

ABSTRACT 

Schiff’s bases are flexible ligands which are synthesized from the condensation of primary 

amines with carbonyl groups such as aldehydes and ketones. These compounds plays vital role in 

medicinal and pharmaceutical fields because of their wide spectrum of biological activities. Most of 

them exhibit biological activities such as antibacterial, antifungal as well as antimicrobial activity. 

Transition metal complexes derived from the Schiff’s base ligands with biological activity have been 

widely studied. This review summarizes the synthesis, biological activities and catalytic activities of 

Schiff base ligands and their transition metal complexes. 

Keywords: Schiff Base ligands, Biological activities, Transition metal complexes, etc. 

 

Introduction 

In coordination chemistry, Schiff’s bases are a vital class of ligands and come 

across widespread applications in different fields. The π- system in a Schiff’s base 

often imposes a geometrical constriction and affects the electronic structure as well.
1
 

Thermo-chemical properties of Schiff’s bases have attracted the attention of many 

researchers, in view of their ability  to  bind  through  NO  or N2O2 donor atom 

sets.
2
 These Schiff’s base metal derivatives involving bidentate or tetradentate 

bonding of ligands in biological systems, have considerable interest and also 

contributing to the knowledge of their structure and work in various activities.
3
 

Schiff’s bases have been playing an important part in the development of 

coordination chemistry. Schiff base metal complexes have been studied widely 

because of their attractive chemical and physical properties and their wide range of 

applications in numerous scientific areas.
4
 These types of complexes have been 

vigorously explored in recent years and such studies have been the subject of many 

papers and reviews. Many of them are centered on the catalytic activity of Schiff’s 

base complexes in a large number of homogeneous and heterogeneous reactions. It is 

difficult to cover the literature on Schiff base metal complexes, which embraces very 

extensive and diversified subjects comprising vast areas of organometallic compounds 

and various aspects of bioinorganic chemistry.
5
 

Schiff’s bases offer a versatile and flexible series of ligands capable to bind with 

various metal ions to give complexes with suitable properties for theoretical and 

practical applications. Since the publication of Schiff base complexes, a large number 

of polydentate Schiff’s base compounds have been structurally characterized and 

extensively investigated. Schiff’s base and their metal complexes have been 

extensively studied over past few decades.
6
 The various classes of Schiff’s base 
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which can be prepared by condensation of different types of amines and carbonyl 

compounds salicylaldimines, potential O, N-donors derived from salicyldehyde and 

primary amines, are very popular due to diverse chelating ability.
7-10

 

Literature Review - 

We discuss some synthesis of Schiff base complexes and it's biological activities with 

the help of schemes. 

Scheme -1 :Ugras have reported the synthesis of Schiff's base by using pyridoxal and 

amino acids with ethyl alcohol which shows the anti fungal and anti bacterial activities 

(scheme 1).
11

 

 

Scheme -2 : Gopal Krishna Rao have reported the synthesis of Schiff's base by using a 

different aniline in rectified spirit with Anhydrous DMF and POCl3 which shows the anti 

microbial activities(scheme 2).
12 

 

 

Scheme -3 :Vijey Aanandhi have reported the synthesis of Schiff's base using 1,4 

thiosemicarbazide with NaOH and DMF which shows the anit bacterial and anti fungal 

activities (Scheme-3).
13
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Scheme-4:Saidul Islam reported the synthesis of Schiff's base by using the 

condensation of O- Hydroxy benzaldehyde with amino phenols and nitrogen donor 

anime bases which shows the anti bacterial and anti fungal activities (scheme- 4).
14

 

 

 

Scheme-5:M.Tofazzal H. Tarafder reported the synthesis of Schiff's base by using the 

condensation of S-Benzyl dithiocarbazate with Salicylaldehyde which shows the anti 

microbial activities (scheme- 5).
15

 

 

Scheme-6 :Azam Faizul reported the synthesis of Schiff's base by using naphthalene 

ring with Br2 CH3OH and NH4OH which show the anti bacterial activities (scheme- 

6).
16

 

 
 

Conclusion: 

Schiff’s bases are generally bi-or tri- dentate ligands capable of forming very stable 

complexes with transition metals. Some are used as liquid crystals. In organic synthesis, 

Schiff’s base reactions are useful in making carbon-nitrogen bonds. The interesting 

advantage of preparation of Schiff’s base ligands and their complexes is the activity of 

antimicrobial. This investigation indicates weather the final product is active microbial or 

not. So that antimicrobial activities of the ligands as well as the complexes is necessary. 

In this review we discuss the synthesis of schiff base complexes compounds and it's 

biological activities. 
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ABSTRACT: 

Nowadays, chemists are trying to develop various chemical sensors, which is used to analyzed industrial 

sample. Among the transition metal ions, copper is the third most abundant & trace metal element in 

human body. It is an extreme and critical issue to plan more sensitive & selective fluorescent 

chemosensors to efficiently evaluate the Cu²
+
 levels in environment and biological system. This review 

summarizes the important advances in fluorescent chemosensors for cu²
+
. Three type of chemosensors, 

namely 'on-offs 'off-on' & ratiometric, are classify according to fluorescence signal change, and each type 

is farther divided into several section according to the molecular structure features and or recognition 

mechanism. 

 Keywords: - Chemosensor, Fluorescent, Copper (II) ion, Structure, Reaction Mechanism 

  Introduction: 

       The term chemosensor is defined as a molecular structure that is used for sensing of 

an analyte to produce a detectable change or a signal. At present, chemosensors are 

generally known to be the devise that bind selectively & reversibly to the analyte with 

related change in one or more properties of the system, such as fluorescence, colour and 

redox potential. Among many type chemosensors, the development of fluorescent 

chemosensors for the recognition and sensing the identification and sensing of the 

biologically and environmentally important metal ions has drawn continuous interest in 

the fields of chemistry, biological, materials and environmental sciences due to the low 

cost, simple operation, specificity and high sensitivity, actual monitoring, and short 

response time. Evolution of latest fluorescent chemosensors for transition and heavy 

metal ions have drawn continuous interest for several years because these ions play 

crucial roles within the fields of biological, chemical and environmental systems. The 

first fluorescent chemosensor was reported by F. Goppelsröder in 1867, and was a 

method for the determination of aluminum ion by producing a strongly fluorescent Morin 

chelate. As the most abundant transition metal ion after zinc and iron in the human body, 

copper plays a vital role in different biological processes. Living cells must maintain 

optimal concentration of copper ions to stay the conventional functioning of enzymes 

and Intercellular metabolic balance. Excessive level of Cu²
+
 ions may cause a series of 

severe diseases such as Menkes syndrome, inherited disorder, and Wilson’s diseases. 

Alzheimer's disease etc. and future exposure to ions can cause liver or kidney damage. 

Frequently, the common concentration of Cu²
+
 in human blood is within the range of 

15.7- 28-6 µM, and therefore the World Health Organization (WHO) have set the utmost 

permitted level of Cu²
+
 in drinking water at about 30 µM and also the population mean 
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intake of copper must not exceed 10-12 mg per day for adult. Therefore, the event of 

more sensitive are selective fluorescent chemosensors, that nay be accustomed 

efficiently evaluate the Cu²
+
 level in environmental and biological systems, is of great 

significant. So far, quite a lot of fluorescent chemosensors with different molecular 

structures and various recognition mechanisms are developed for detection of copper 

ions. In this review, we are going to provide an inclusive overview of the development in 

fluorescent chemosensors for Cu
++

, mainly in the recent five years, with focuses on the 

structures, mechanism, photo-physical characters, and applications. Consistent with the 

identification of mechanism as well as the fluorescence response to Cu²
+
, the 

fluorescent chemosensors are classified divided into three categories; "on-off', 'off-on' 

and ratiometric chemosensors, one and all category is further discussed in individual 

sections as per the identification and molecular of mechanisms structures of the 

fluorescent chemosensors. As a special type of chemosensors the Cu²
+
 promoted reaction 

based chemosensors are reviewed in step with the oxidation, reduction and hydrolysis 

reactions. 

Figure: 1- Schematic representation of Cu
+2 

fluorescent chemosensor 

1. On-Off Fluorescent Chemosensor:- 

    Upon irradiation with light, a molecule is commonly excited from the singlet state to the 

primary or second electronic states, which are depicted by So, S1, and S2, respectively. 

Fluorescence generally occurs when a thermally equilibrated excited state Si returns to the 

bottom state, within which an emission of a photon follows HOMO to LUMO excitation of 

an electron within the molecule. If the emission is efficient, the molecule is also termed a 

fluorophore. The intensity of fluorescence is often decreased by a good kind of process. 

Such decreases in intensity are called quenching. Quenching can occur by different species. 

Within the case of Cu²+, its dx²-y² orbit only has one electron, and therefore the energy of 

this orbital lies between those of the HOMO and LUMO of the excited fluorophore. Thus 

an electron transfer or energy transfer to the Cu²
+
 happens and ends up in a rapid 
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nonradioactive decay of the excited fluorophore. Due to the intrinsic paramagnetic nature 

of Cu²
+
, quite sizable amount of florescent chemosensors for Cu²

+
 often show a 

fluorescence quenching to some extent. This kind of chemosensors is usually called 'on-off' 

fluorescent chemosensor. The 'on-off' fluorescent chemosensors are classified into small 

molecules, supramolecules, quantum dots (QDs), nanomaterials and also the miscellaneous 

in keeping with their structural characters. 

 

Figure: 2- On-Off Fluorescent Chemosensors 

 

2. Off-On Fluorescent Chemosensors:- 

The development of selective and sensitive pluresent chemosensors capable and reported 

transition metal ion attached considerable attention. Although numerous 'on-off" 

fluorescent chemosensors for Cu²
+
 are reportable owing to the magnet nature of Cu²

+
, the 

'on-off fluorescence extinction may occur in intracellular environment by artifacts, apart 

from metal complexation and will produce to false positive results. Thus, 'off-on' 

fluorescent Cu²
+
 chemosensors are favored over the 'on-off' ones and are developed in 

recent years. Compared to the 'on-off' fluorescent chemosensor, the 'off-on' fluorescent 

Cu²
+
 chemosensor is non- fluorescent or its fluorescence is extremely weak in absence of 

Cu²
+
. Upon binding with Cu²

+
, the intensity of fluorescence will increase greatly because 

of many mechanisms like the chelation-enhanced fluorescence and also the yield of latest 

fluorophore. During this section, the 'off-on' fluorescence chemosensors are classified into 

four types- 1.rhodamine, 2.coumarin, 3.bodipy, and 4.miscellaneous chemosensors 

according to the functional group. 
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Figure: 3- Off-On Fluorescent Chemosensors 

3. Ratiometric Fluorescent Chemosensors:- 

'On-off' and 'off-on' fluorescent chemosensors area unit supported the changes in 

emission intensity at one wave- length, that tend to be stricken by a range of things like 

the instrumental potency, the concentration of chemosensor, and also the micro-

environment. In distinction, the quantitative relationmetric fluorescent chemosensors 

exhibit changes within the ratio of the intensities of emission at two completely different 

wavelengths, and may be wont to judge the analyte concentration and supply a build-in 

correction for environmental effects. 

Figure: 4- Ratiometric Fluorescent Chemosensors 

  Conclusions: 

In this review, we covered a fluorescent chemosensor for Cu
2+

 ions. In this field, the first 

paper was revealed in 1997 by Corradini and co-authors. Within the initial stage from 

1997 to 2006, there have been solely a few of publications once a year and most of the 

fluorescent chemosensors were the on-off type primarily because of the paramagnetic 

nature of Cu²
+
. Since 2007, this analysis field has step by step drawn a lot of attention 

from several chemists, and a lot deal of great achievements is obtained in recent years. 

At present, there are a large range of novel chemosensors for Cu²
+
 based on Quantum 

dots, nanomaterials, and periodic mesoporous organosilicas. Moreover, many new 

techniques together with close to infrared light emitting and two-photon microscopy are 

developed to plan fluorescent chemosensors for Cu²
+
, and a few of them are successfully 

applied for detection of Cu²
+
 each in biological and in environmental samples. The 
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analysis topic in fluorescent chemosensors continues to be within the developing stage. 

There are several challenges to be resolved within the future. For the sensible 

applications, a perfect chemosensor should have several options like high sensitivity and 

selectivity, quick interval, easy preparation, low toxicity, water solubility, and so on. 

Though several fluorescent chemosensors for Cu²
+
 are reportable, they're still restricted 

in sensible applications to some extent. Specific devices of fluorescent chemosensors are 

quite scarce, which might be one among the main tasks in fields of chemistry and 

materials sciences. 
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ABSTRACT: 

The review focused on palladium catalyzed carbon-carbon and carbon-nitrogen bond formation reactions such 

as Suzuki coupling, Stille coupling, Negishi coupling, Kumada coupling, Hiyama coupling, Sonogashira 

coupling reactions, Heck coupling, Buchwald-Hartwig coupling and also C-N bond formation, that is, 

Cyanation. This review is an effort to highlight and develop greater understanding towards the Palladium 

catalyzed carbon-carbon coupling reactions and their applications on industrial scale. 

Keywords: -Carbon-carbon and carbon-nitrogen coupling reactions; Palladium catalyst.  

 

Introduction: 

Carbon-Carbon coupling reactions are most widely used and are studied in organic synthetic 

transformation. The three coupling reactions of greater importance are the Heck coupling 

reaction, Suzuki-Miyaura and the Sonogashira coupling reactions. These reactions are 

specifically catalyzed by palladium, have been used widely in synthesis and been studied 

continuously even until the last decade
1
. The significance of C-C coupling reactions 

catalyzed by palladium has been recognized by rewarding the 2010 Nobel Prize in Chemistry 

to Professor Heck, Negishi, and Suzuki
2
. 

Scheme 1. Palladium catalysed C-C coupling formation with aryl halides and triflates 

Synthesis of Palladium Catalyst: 

      Most number of catalyst systems formed under research are heterogeneous in nature. 

After the completion of the reaction, these catalysts can be removed from the reaction 

mixture by filtration or centrifugation and thus can be reused after washing it suitably. The 
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supports generally used are silica materials and polymers. Palladium catalysts are formed by 

using amorphous silica and ordered mesoporous siliceous materials for performing coupling 

reactions. These materials are organic-inorganic hybrid materials and are produced by 

grafting trialkoxysilanes having specific functional groups in the process called as post 

synthesis modification. Commonly used functional groups are (3-aminopropyl) 

trialkoxysilane and (3- mercapto)trialkoxysilane. On the other hand, silica source usually 

tetraethyl orthosilicate (TEOS) and functionalized trialkoxysilane is hydrolysed-

polycondensed (Cogelification), performing sol-gel process. Ordered mesoporous silica 

materials may be formed when carried out in the presence of a structure-directing agent. Most 

commonly used solids are MCM-41 and SBA-15 with periodic power structure, hexagonal 

symmetry and wide surface area. Most common palladium sources are PdCl2, Pd(OAc)2, and 

N-heterocyclic carbene (NHC) Pd complexes
3
. 

Properties of Catalyst: 

Palladium situated catalyst phosphine free catalyst is essential for carbon-carbon coupling. 

Development of phosphine-free palladium catalysts using N-donor ligands for the Heck and 

Suzuki reactions provides an efficient route for C-C coupling reaction. The design of 

palladium catalyst using an anionic carboxyl amide and anionic is used as an ancillary ligands 

provides a new opportunity for the development of transition metal catalysis under phosphine 

free conditions with an achievement of high turnover numbers for C-C coupling reactivity 

with various deactivated aryl method. In large scale applications on industrial scale, the 

phosphines might be a more serious economic burden than even palladium itself. Around 

phosphine-free ligands, urea as well as its carnal be eventually incorporate firm in air with 

moisture as well as crisp ligands and are least explored as ancillary ligands in palladium 

catalysis. The palladium catalyzed chemical reaction of an unsaturated halide with an alkene 

and strong base known Heck reaction. 

Carbon-Carbon bond formation using Palladium as Catalyst:  

1.) Suzuki-Miyaura coupling: Marck and his co-workers in 1994 reported the first example 

of Suzuki reaction catalysed by Pd/C
4
. 
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Scheme 2. Suzuki coupling of 5-bromopyrimidine with 2-Benzofuryl boronic acid over Pd/C. 

2.) Stille coupling: The Stille coupling is extraordinarily versatile alternative to the Suzuki 

reaction. In this reaction organoboron reagents are replaced by organostannanes
5
.  

 
Scheme 3. Stille coupling of Aromatic halides with tributylstannanes. 

 

3.) Negishi coupling: The Palladium Catalysed Negishi coupling is occurred by using 

Organo-zinc reagents as the starting material to undergo cross-coupling with the 

organohalides and equivalents. The Negishi coupling can be carried out with a good range 

functional groups on organohalide with ketones, esters, amines and nitriles.  

4.) Kumada coupling:  The coupling of Grignard reagents with aryl/vinyl halides and 

triflates catalysed by Palladium is known as the Kumada reaction. Katayama and Umeno 

showed the first example of Kumada cross-coupling of (activated) non-heteroaryl chlorides 

catalysed by Palladium
6
. 

 

 

 

Scheme 4. Palladium catalysed Kumada coupling reaction. 

 

Scheme 5. Hiyama coupling: The cross-coupling reaction of organosilanes with aryl/vinyl 

halides and triflates catalysed by Palladium is referred to as Hiyama reaction. Matsumoto et 

al
7
. described one of the first examples of aryl chlorides taking part in this type of reaction 

and observed that [Pd(PPh3)4] catalyses cross- coupling of nitro-substituted aryl chlorides 

with hexamethyldisilane to for arylsilanes. Hatanaka and co-workers in 1996, expanded the 

scope of this reaction by using [PdCl2(PiPr3)2] as Catalyst in presence of KF. 
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Scheme 5: Hiyama coupling catalysed by Pd(OAc)2 

       

6.) Sonogashira coupling: For the synthesis of alkynes, Palladium catalysed alkynylation 

has turned out to be an important method over the last quarter century.This reaction provides 

a very useful route into aryl- and alkenyl-alkynes. The introduction of alkyne moiety occurs 

via its copper salts. This happens in situ from a Cu(1) salt for example, CuI or CuCN and 

terminal alkyne in the presence of an amine base
8
.  

Scheme 6. Sonogashira coupling of Halobenzene with terminal acetylenes induced 

 

7.) Heck coupling: Heck reaction allows the arylation, alkylation, or vinylation by number of 

alkenes by the coupling with aryl halides
9
. The Heck coupling reaction was first reported by 

Heck in 1968, mostly referred to as the Mizoroki-Heck reaction. 

Scheme 7. Heck coupling of Halo aromatics with styrene, acrylic ester catalyzed by 

palladium 

 

Carbon-Nitrogen bond formation using Palladium as Catalyst:  

1.) Buchwald-Hartwig coupling: Catalysis using palladium has been expanded to the C- N 

bond formation. Buchwald and Hartwig in 1995 reported the coupling of aryl halides with 
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amine nucleophiles catalysed by palladium in the presence of base in stoichiometric 

amounts
10

. 

 Scheme 8. Buchwald-Hartwig coupling reaction catalyzed by palladium. 

2.) Cyanation: The Cyanation of aromatic halides catalysed by palladium offers a great 

alternative to the Rosemund-Von Braun reaction, which is commonly employed to the harsh 

reaction conditions and can often have an intensive labor work-up
11

. 

 
Scheme 9. Cyanation of Aryl iodides with K4[Fe(CN)6] catalysed by palladium. 

   Industrial Applications of Carbon-Carbon coupling reactions 

Heterogeneous palladium catalysts are most commonly used in carbon-carbon and carbon-

nitrogen bond formation. Heck, Suzuki, Sonogashira, Stille and Buchwald- Hartwig reactions 

are catalysed by palladium and they are named as carbon-carbon coupling reactions. It has 

high reactivity, high turnover number having low cost aryl chlorides. It is a straightforward 

recovery and catalyst can be reused of reaction mixture by filtration and washing. 

Simplification workup protocols are the important factor of industrial application of catalyst. 

Heck reaction is undergoes the formation coupling reaction, and it is used for formation of 

carbon-carbon bond formation by which alkylation, arylation, vinylation with aryl halides 

takes place. It has number of examples of utilization of method on industrial level for 

chemical synthesis. Pd (0) MCM_41 shows high catalytic activity towards carbon-carbon 

bond formation. Leukotriene receptor antagonist of type LTD4 used for treatment of asthma 

and other diseases which is produced by reacting Methyl-2-iodo benzoate with allylic 

alcohol. Neproxene is the example of continued process improvements within the 

pharmaceutical industry. Palladium catalyst couplings are important tools for production in 

the pharmaceutical industries. The pharmaceutical and agrochemical compounds are 
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manufactured by using palladium catalysed coupling reactions. Purification of product in the 

pharmaceutical industry is the area where the largest volume of waste is generated. 

Conclusion: 

This review is an attempt to demonstrate a number of Palladium catalyzed C-C coupling 

reactions and some C-N coupling reactions and their applications in the industries. Some very 

important coupling reactions has been explored in the review The heterogeneous palladium 

catalysis provides high stability, easy removal of the catalyst from the reaction mixture by 

filtration, and another advantage is that the catalyst can be reused for several times. The 

mechanism of most of the Palladium catalyzed coupling reactions is not clearly known. 

Continuous research in this field will evolve the understanding in the future. The opportunity 

to follow unconventional reactivities builds up the driving force for future revolution of the 

field and in chemistry as a whole. 
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Abstract 
Increased use of chemical fertilizers and pesticides in agriculture for achieving self-sufficiency in food 

production has resulted in environmental pollution and deterioration of soil health.  Therefore, maintaining soil 

quality can reduce the problems of land degradation. Bio-fertilizer are the products containing cell of different 

types of beneficial microorganisms. These potential biological fertilizers would play key role in productivity and 

sustainability of soil. The study indicated that significant relationship with the level of knowledge about the use 

of biofertilizer, education is positive and highly significant. According to 78.5% farmers the government should 

organized agricultural schools on how to make and use the Bio-fertilizers and Bio-control.According to the 

survey 60% farmers used chemical pest control and 24% used Bio-control but the use of chemical control is 

high and it endangers the ecosystem in future so farmers awareness towards bio-fertilizer and bio-control 

consumption is necessary. 

Keywords: chemical fertilizers, Bio-fertilizers Nitrogen fixers,k solubilizer, phosphorus solubilizer  etc 

______________________________________________________________________________________ 

Introduction 

Bio-fertilizers are defined as preparations containing living cells or latent cells of efficient 

strains of microorganisms that help crop plants’ uptake of nutrients by their interactions in the 

rhizosphere when applied through seed or soil (Mohammad, 2012). Biggest industry that 

produces food/ grains to us is agriculture. Biological fertilizers would play key role in 

productivity and sustainability of soil. The introduction of modern farming techniques which 

include the use of Bio-fertilizers provide an alternative solution to maintaining soil fertility in 

addition to being a eco- friendly and environmentally safe and more to that they help to 

sustain soil fertility and improve productivity by enhancing rapid uptake of nutrients that 

were not readily available(Sneha, 2018).  

Objectives of the study is to know the farmers awareness towards Bio-fertilizer consumption 

in Jalgaon District. To disclose the importance of Bio-fertilizer consumption for agriculture 

sector 

Research Methodology  

It was an online survey done under the Department of Microbiology, KCES Post Graduate 

College of Science, Technology and Research. The survey link was formed and forwarded on 

WhatsApp. The survey link include questions about biofertilizer, pesticides, biocontrol agents 

etc 

Sampling Method selected 200 farmers from Jalgaon District according to convenience 

sampling for data collection. 

Table 1: Questionnaires on awareness towards Biofertilizers and Biocontrol consumption in 

Jalgaon District. 
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Sr. No Questioner’s Questions 

01 Q.1 Fertilizers used by farmers for farming? 

02 Q.2 Which fertilizer do you find expensive? 

03 Q.3 
Biological control is a useful method of maintaining the balance of the 

environment? 

04 Q.4 Should the government create awareness for the use of bio-fertilizer? 

05 Q.5 Is there a shortage of subsidy for bio-fertilizer? 

 

Results 

 Survey rate on the use of Bio-fertilizers is much lower than that of chemical fertilizers which 

suggest that increasing the use of Bio-fertilizers will help to maintain soil fertility. 

Considering the rising rate of chemical fertilizers, Bio-fertilizers are good alternative in 

future. 

                  Table. 1 Fertilizers used by farmers for farming 

Sr. No Fertilizers used by farmer Percentage Of Farmer 

1. Chemical fertilizer 37% 

2. Organic 12.5% 

3. Both 44% 

                 Table. 2  fertilizer users score in Jalgaon district  

Sr. No Expensive fertilizer Percentage Of Farmer 

1 Bio 19.5% 

2 Chemical 62% 

3 Organic 21% 

4 Any other 7% 

5 Don’t know 13% 

Table. 3 Impact of Biological control on maintaining the balance of the environment.  

Sr. No Farmers opinion Percentage Of Farmer 

1 Agree 82% 

2 Disagree 18% 
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Table. 4 Farmers opinion about the government create awareness for the use of bio-fertilizer  

Sr. No Farmers opinion Percentage Of Farmer 

1 Yes 78.5% 

2 No 21.5% 

Table. 5 Opinion on shortage of subsidy for Bio-fertilizer  

Sr. No Farmers opinion Percentage Of Farmer 

1 Yes 78.5% 

2 No 24.5% 

 

Discussions and Conclusion 

According to the results through the surveys, many of farmers wanted to reduce chemicals 

application and the expenses for agricultural chemicals The participation of farmers means 

that farmers assume a major role in decision-making and managing their own affairs 

Grouping of farmers is a way for facilitating among farmers through exchanging knowledge 

and experiences related to agricultural practices in sustainable way (Fravel, 2005). There is a 

need to create awareness among farmers about consumption of Bio-fertilizer. The 

Government should encourage to farmers for use of Bio-fertilizer because of it is cost 

effective and eco-friendly. With using Bio-control and Bio-fertilizers, a low input system can 

be carried out, and it can be helped achieving sustainability of farms (Sneha, 2005).  
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ABSTRACT 

Antibiotics changed the world and radically transformed diseases that were once deadly into 

manageable health problems. The aim of this study is to evaluate the public knowledge and 

attitude regarding antibiotics use and antibiotic resistance in Maharashtra. A cross- 

sectional survey of individuals aged 18 years and older was conducted. Of the 61 

respondents, the majority agreed that antibiotics can kill both bacteria and viruses (55%). 

About 23% of the respondents indicated that antibiotic was effective for treating most sore-

throat while over 18% agreed antibiotics are used for skin or wound infection. Marital status, 

age, education, ethnicity and antibiotic resistance education were predictors of antibiotic 

attitude. 
Keywords: Antibiotics, DNA mutations, Antibiotics resistant, diseases.  

Introduction  

Antibiotics are drugs that either kill or inhibit the growth of bacteria: Bactericidal and 

bacteriostatic respectively. A more general term anti-infectives describes drugs that do the 

same in any type of organism that invades humans such as viruses, protozoans, helminthes, 

and others. Though a handful of antibiotics is a potential problem that needs to be critically 

ascertained. Antibiotic resistance is the ability of bacteria to repel or withstand the effects of 

an antibiotic. Development of resistance is a microorganism’s protective mechanism for 

surviving in the environment. Though antibiotics do not technically cause resistance, they 

allow it to happen by creating a situation where a preexisting variant bacterium can flourish 

and grow. Antibiotic resistance occurs through any of the following mechanisms: 

Spontaneous deoxyribonucleic acid (DNA) mutation, transformation, and plasmid transfer. 

Antibiotic resistance is an increasingly difficult problem in hospitals because they care for 

critically ill patients who are more susceptible to infections than the general public and 

therefore they required more antibiotics. Emergence of drug resistant nosocomial superbugs 

is a potential problem. Nearly two million patients in the United States acquire nosocomial 

infections hospital each year. The heavy use of antibiotics in these patients causes more gene 

mutations in bacteria that bring about more drug resistance. The resulting stronger drug 

resistance bacteria continue to prey on hospital patients. Some examples of antibiotics are 

sulphonamide, penicillin, streptomycin, and cephalosporin. 

Methods and Materials 

It was an online survey conducted under KCES Post Graduate College of Science, 

Technology and Research, Jalgaon ,a survey link was circulated using the whatsapp. The 

survey questions included knowledge about antibiotics, its side effect, safety, dose etc.  

Table 1: Questionnaires on a survey of antibiotics usage and its awareness.  
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Sr. No Questioner’s Questions 

01 Q.1 Antibiotics are used to treat all kinds of bacterial and viral infection. 

02 Q.2 It’s better to take antibiotics online without Doctor’s opinion. 

03 Q.3 
Antibiotics have a crucial role in current pandemic until safe vaccine is 

produced. 

04 Q.4 Do you think these conditions can be treated with antibiotics 

05 Q.5 
When do you think should you stop taking antibiotics once you’ve begun 

treatment    

Results  

A survey presents a number of finding in relation to use of antibiotics, level of knowledge 

about appropriate use, understanding of problem of antibiotics resistant. Friends, relatives, 

teachers, included in the survey. 

All kinds of bacterial and viral infection are treated by using antibiotics. 

The majority of respondents survey report indicates that people are agree about antibiotics 

are used to treat all kinds of bacterial and viral infections (55%). Including more than one 

third are strongly agree about this (28%). 11% people are neutral, they have no knowledge 

about antibiotic uses. (fig.1) 

 

Figure 1. Responses to Antibiotics are used to treat all kinds of bacterial and viral infections  

 Without Doctor’s opinion is it better to take antibiotics. 

The majority of respondents survey report indicates that they are strongly disagree. 42% people 

thinks that it’s not better to take antibiotics online without Doctor’s opinion. (fig.2) 
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Figure 2. responses to it’s better to take antibiotics online without Doctor’s opinion 

Antibiotics have a crucial role in current pandemic until safe vaccine is produced. 

57% people are agree about antibiotics have a crucial role in current pandemic until safe 

vaccine is produced. 25% are strongly agree about it. 15% are neutral having no idea about 

it.(fig.3) 

 

Figure 3. responses to “antibiotics have a crucial role in current pandemic until safe vaccine 

is produced” 

 Conditions treated with the use of antibiotics 

23% people thinks that sore throat and 25% malaria can be treated with antibiotics.18% 

people think that skin or wound infection can be treated with antibiotics. 13% people think 

that headaches can be treated with antibiotics. 11% people think that diarrhoea can be treated 

with antibiotics. 10% people think that HIV/AIDS can be treated with antibiotics.(fig.4) 

 

   Figure 4 responses to “Do you think conditions can be treated with antibiotics. 
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51% people think that we stop taking antibiotics once when you’ve taken all ofthe 

antibiotics as directed. 49% people thinks that we stop taking antibiotics once when we feel 

better.(fig.5) 

Discussion 

A survey presents a number of finding in relation to use of antibiotics, level of knowledge 

about appropriate use, understanding of problem of antibiotics resistant. Friends, relatives, 

teachers, included in the survey.  There findings can both help shape future awareness efforts 

and aid evolution of impact of these efforts. Antibiotics use 
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ABSTRACT 

This study attempts to take the existing level of awareness on health and hygiene issues and how it influences the 

health and hygiene in community. There is a direct relationship between health and hygiene. Consumption of 

unsafe drinking water, junk food, improper environmental sanitation, and lack of personal and food hygiene 

have been major cause of many diseases in developing countries and India. It includes diseases that affect on 

health such as communicable and non-communicable disease. Drug suppresses our immune system and has 

adverse effect on our mental and social health. Probiotics are the live microorganisms that can be found in 

fermented foods and cultured milk. They are well-known as “Health Friendly Bacteria” which exhibit various 

health beneficial properties such as improving immune system, treating skin and oral diseases. 

Keywords: communicable, non-communicable 

__________________________________________________________________________________________ 

Introduction 

Health is a state of complete physical, mental, and social well-being in which disease and 

infirmity are absent (Kechagia 2012). Diseases are often known to be medical conditions that 

are associated with specific signs and symptoms. Communicable diseases are illness which 

results from infections by microorganisms called pathogens and are contagious among 

individuals. Bacteria, viruses, protozoa and fungi these all cause disease which may be spread 

between organisms (Balakrishnan 2016). Vaccine is a biological preparation that provides 

active acquired immunity to a particular infectious disease. Factors for good health and 

illness are generic factor, environmental factor, diet, exercise regularly, not smoking and 

reduce consuming alcohol. Probiotics are live microorganisms which upon ingestion in 

sufficient concentrations can exert health benefits to the host. Some of the major health 

benefits attributed to probiotics include improvement of gastrointestinal microflora, 

enhancement of immune system, reduction of serum cholesterol, cancer prevention as well as 

improvement of lactose metabolism. Hygiene is a series of practices performed to preserve 

health (Sekhon H, 2014). The main sources of infection in the home are people (who are 

carriers or infected), foods (particularly raw), and water, and domestic animals. Pathogens are 

constantly shed from these sources via mucous membranes, feces, vomit, skin scales, etc. 

Poor sanitation is a primary cause of diarrhea disease. Respiratory viruses and fungal spores 

are spread via air. 

Methods and Materials 

 It was an online survey done under the Department of Microbiology, KCES Post Graduate 

College of Science, Technology and Research. The survey link was formed in forms app and 

is forwarded on WhatsApp. The survey link includes questions about maintaining health and 

hygiene and also about probiotics and its effects.  
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A Compendium of Research Articles by Prospective Researchers 2020-21 Volume III | Page 35  

Table 1: Questionnaires on awareness on health, probiotics and hygiene. 

Sr. 

No 

Questioner’s Questions 

01 Q.1 Do you think physical exercise play important role in our good health? 

02 Q.2 Vaccine can be…… 

03 Q.3 How frequently do you think we should consume probiotics? 

04 Q.4 
Which of the following disease spread by not maintaining personal 

hygiene? 

05 Q.5 Which type of organisms is killed by disinfectant? 

 

Results 

Physical exercises play an important role in our health 

Physical exercises keep us physically and mentally fit, boost our immunity, keep our body 

active and help for maintaining better health.48 people concerned about physical exercise. 

People conscious about the vaccines 

In figure 1 it is clearly indicated that the peoples are very much aware about the health and 

the vaccines. The vaccine which prevents us from various diseases is made up of antigenic 

protein, weakened pathogen, live attenuated pathogen. The respondents participated in survey 

were well known about the vaccines 

 

Figure.1. Number of people known about vaccine. 

Frequent consumption of Probiotics 

In figure 2 the graph shows out of 48 peoples 32 were consume Probiotics daily, 10 were 

taking several times in a month, 4 once in week while two administered this after taking an 

antibiotics. Probiotics are good for our health but excess use of probiotics can lead to have 

infections, diarrhea, and increase histamine levels so probiotics can be taken in proper 

amount and at proper time. 
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Figure:2 Frequency of consumption of Probiotics in a society. 

Persons unhygienic condition responsible for spreading of disease  

 In figure 3 it is mentioned that the personal unhygienic condition was responsible for spread 

of diseases, rest is not very much significant. Maintaining personal hygiene can prevent us 

from many diseases like skin infection, food poisoning, diarrhea, head lice like diseases. 

 

Figure.3. Prevalence of disease in unhygienic person 

Disinfectant kills the organism 

 In figure 2 result were shown that most of the observer (35) were all agree that the 

disinfectant kills the microorganism while negligible amount of observer were disagree with 

the mode of action disinfectant. Disinfectant is also used for good hygiene practices as 

disinfectants kill organisms like yeast, mold, bacteria, viruses and it will make the surface 

contamination free.  

 

Figure.4. Microorganisms killed by disinfectant. 

Discussions and Conclusion 

A survey shows number of peoples aware about health, probiotics and hygiene. It includes 
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the proper way to maintain health, diseases which caused by not maintaining health, drugs 

that suppress our immune system and can affect our social and mental health and vaccines 

that are very effective against the specific diseases caused by bacteria, viruses (Ishibashi N, 

2001). The findings shows that people are well known about probiotics that helps in digestive 

problems, treat diarrhea, improve mental health, keep heart healthy though it comes with 

some disadvantages as it can increase histamine levels, can cause infection to someone, 

trigger allergic reactions and cause unpleasant digestive disorders. The finding of hygiene in 

survey were as everyone should maintain good hygiene practices as personal and 

environmental hygiene (Nath K., 2010). The consequences of poor personal hygiene become 

obvious in the form of diarrhea, typhoid, and dysentery. Due to this one can have risk of poor 

physical growth.  
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ABSTRACT 

In December 2019, the cluster of pneumonia cases in a city of Wuhan in China was noticed. Investigations found 

that the disease was caused by novel Coronavirus that is ‘Severe Acute Respiratory Syndrome Coronavirus’ 

(SARS-CoV-2). The disease subsequently named as COVID-19. It widespread from China to rest of the world as a 

pandemic and on 30
th

 January 2020, 'World Health Organization' (WHO) declared global health emergency for 

international concern. SARS-CoV-2 is type of retrovirus, consisting of lipid envelop with protein spikes. It has 

caused serious effects on mankind. Here, in this review, Covid-19 history, symptoms, diagnosis & treatment have 

been overviewed along with viral biology, structure-functional mechanism and future mutational challenges. 

Keywords: Coronavirus, nCoV-2019, SARS-COV-2, Pandemic, RT-PCR, Mutation 

____________________________________________________________________________________ 

.Introduction 

The deadly Coronaviruses belongs to the Coronaviridae family & subfamily Coronavirinae, in 

Nidovirales order. The name ‘Corona virus’ is derived from the Latin word corona (crown), 

representing crown like spikes on outer surface of virus [1]. Corona virus jumped from bat to 

civet cat to human, reported 1
st
 time within China in Nov., 2002.  

 PAST OF COVID 19 

First outbreak of the viral pandemic affected 8,098 patients worldwide, along with claimed 

causalities of 774 (with a mortality rate of 9%) and it is called Sever Acute Respiratory 

Syndrome (SARS-CoV). In 2012, again Corona virus jumped from bat to camel and camel to 

human, now in Saudi Arabia. This Corona virus named as Middle East Respiratory Syndrome 

Corona virus (MERS-CoV) [2]. 

Current pandemic is indeed, the worse version that rises in seafood market as well as meat 

market of city Wuhan (China) after Dec. 2019, exactly where the virus supposed to jump in 

humans from bat. Intermediate animal is expected to be pangolin. On 12 January 2020, 

Chinese authorities identified this virus to be officially named as Novel Coronavirus-2019, 

which later renamed as SARS-CoV-2, by International Committee on Taxonomy of Viruses 

(ICTV) on 12
th

 Feb. 2020 and the disease is named as COVID-19 [3]. The novel Coronavirus-

2019 infected at horrible scale to 1,20,00 people with a mortality rate of 2.9% across that 

nation. This shows the higher transmission rate of SARS-CoV-2 to that of SARS-CoV [1]. 

Structure of Corona virus 

Corona virus comprises enveloped, positive-sensed, single stranded RNA genome (27-32 kb 

size). The retrovirus also has crown shaped spike projections from its surface (80-160 nm in 

size) that causes its name (Crown in Latin – Corona). It is classified as a β-coronavirus having 

glycoprotein spikes, on the outer surface, responsible for the attachment and further entry of 
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virus to host cell. All viral particles contain nucleocapsid, spike, envelope and membrane 

proteins (Fig. 1). In addition, they also contain many non-structural and accessory proteins. 

The membrane proteins and envelope proteins are placed in between the spike glycoproteins of 

capsid. The length of RNA genome of novel coronavirus-2019 (nCov-2019) is 29891 

nucleotides, encoded with 9860 amino acids. Whole genome sequence of nCov-2019 is now 

available in the gene bank (accession number MN908947) [4].  

 

Figure 1: Structure of Corona virus  

 PRESENT OF COVID 19 

Mode of Transmission 

This virus is spread human to human, via close contact with respiratory droplets/aerosols of 

infected person, especially during sneezing or coughing. These aerosols will penetrate into 

lungs through mouth/nasal cavity, while breathing. It is important to know the source of origin 

and transmission mode to develop treatment as well as preventive strategies against this 

chronic infection [1]. 

Sign and Symptoms 

The initial infections of COVID-19 include symptoms like fatigue, fever, dry cough and body-

pain. As estimated, 80% of cases are of mild symptoms and self-healing, affecting mainly the 

upper respiratory tract including the lungs. Severe infections, such as dyspnea (difficulty to 

breath), tachypnea (abnormal rapid breathing), hypoxemia (less Oxygen level) and 

cardiomyopathy (heart muscle disorder), appear in up to 15% cases [5]. Rare symptoms 

includes chills, tiredness, muscle aches, headaches, loss of taste or smell, sore throat, nausea or 

vomiting, diarrhea etc. Symptoms may appear between 2 and 14 days after exposure to the 

virus [6]. 

Diagnosis 
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The tools of COVID-19 diagnosis are based on viral gene detection, human antibody detection 

and viral antigen detection. So far, viral gene detection by RT-PCR has been found as the most 

reliable. 

1. Viral Gene Detection by RT-PCR Method: 

Reverse transcription – polymerase chain reaction (RT-PCR) is an essential method for 

specific diagnosis of SAR-CoV-2 infection. It involves amplification of viral genome for its 

identification. RT-PCR is sufficiently reliable and highly efficient method to provide results 

within few hours. Sample for testing can be taken from various infected body parts, including 

noso-pharyngeal/pharyngeal/nasal cavity and upper/lower respiratory tract aspirates, 

bronchoalveolar levage and sputum. Samples taken from throat can cause misleading results. 

After first week of infection, the virus starts moving towards the lower parts of the respiratory 

system.  

2. Antibody Detection by Rapid test method 

These are preliminary tests to check the possibility of penetration of Coronavirus. Antibody 

test measure the presence of IgG and IgM levels inside blood (serum/plasma samples to 

determine whether there is fighting with pathogen begin or not). The most common antibody 

tests are based on Lateral Flow type Assays (LFA) and Enzyme-Linked Immuno-sorbent type 

Assays (ELISA).  

Treatment strategies 

1) Remdesivir – A saver 

On 22 October 2020, FDA approved the antiviral drug Remdesivir for COVID-19. Remdesivir 

is an antiviral agent (SARS-CoV-2 nucleotide analogue RNA polymerase inhibitor). Initially it 

was designed to deal with the disease of Ebola virus. Remdesivir is intended for use in adult 

and pediatric patients above 12 years of age and patient weighing at least 40 kg. Remdesivir 

initially issued through an IP Emergency Use Authorization (EUA) for the treatment of 

hospitalized adult and pediatric patients with severe COVID-19 [5]. However, considering 

dangerous side effects like organ failure in many cases, use of injections are now limited by the 

government for critical patients only. 

2) Plasma Therapy – An orthodox 

Convalescent plasma (CP) is a form of adaptive immunization. CP therapy consists of passive 

immunization where antibodies act as an active fighter for a specific pathogen. Antibodies 

neutralize viral pathogenesis by binding directly to the epitope of the virus. Different methods 

of actions include IgG Antibody Dependent Cellular Cytotoxicity (ADCC) and activation of 

the complement system against various epitopes of the covid-19 virus. The receptor-binding 
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domain (RBD) of this virus acts as both an antibodies epitope domain binding site for ACE-2 

(Angiotensin Converting Enzyme-2) receptor, known as a significant entry receptor to display 

toxicity for COVID-19. The IgG derived from plasma of recovered patients has the potential to 

compete with ACE-2 receptors for binding with RBD of COVID-19, and it might neutralize 

the infection caused by the virus. 

3) Vaccination – The boon 

This is based on the phenomenon of prevention is better than cure. It involves administration of 

vaccines (dead/live attenuated viral particles) to develop passive immunity in the form of 

creation of antibodies for secondary immune response. At present, this is the best possible way 

to combat against pandemic. There are several vaccines available now including Co-vaccine, 

Covi-shield, Fizer, Sputnic & Moderna, varying in there affectivity levels & side effects too 

[7]. But vaccination in populous nations like India is a challenge in regard with affectivity 

within due period.  

 FUTURE OF COVID 19 

Nature of symptoms as well as post-recovery side effects in COVID-19 seems to be increasing, 

with new case-reports appearing daily, along with new variants of Coronavirus. Extra-

pulmonary complications have been reported in many instances of infection, including 

neurological symptoms [8].  

Delta-Coronavirus:  

The highly transmissible Delta Variant of SARS-CoV-2 has mutation further to form the Delta 

plus variant. The Delta plus variant has been formed due to mutation in the Delta or B. 1. 617. 

2 variant, first identified in India February 2021 [5]. Coronaviridae family comprises four 

genera, including Deltacoronvirus. Delta coronaviruses infect birds, but some of them can also 

infect mammals [9]. The newly emerged Delta plus variant has possible increased 

transmissibility, higher binding capacity to the lung cell and resistance to monoclonal antibody 

treatment [7].  Hence, this variant is expected to be the part of 3
rd

 wave of Covid-19 which 

could be more deadly. Effective vaccination and MSD-implications (mask, sanitization & 

distancing) will only be prevention strategies in coming future. 
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ABSTRACT 

The literature reviewed focused on the mucormycosis is a life threating fungal infection, can used after the Covid-

19  Sars cov 2 crises precariously from 2019 novel coronavirus is a major source of disaster in the 21
st
 century 

and has not yet ended in the country. Human inhale 1, 70,000 fungal spores per day and entering through lungs 

are sporangiospores about 3-11 µm. The people have low virulence capabilities with low immunity level. The 

highly predisposing factors for mucormycosis are diabetes mellitus, drugs like corticosteroids. Any 

immunodeficiency state, blood cancers, organ transplantation, history of multiple blood transfusion and industrial 

oxygen is used are seen in prevalence case of studies. The molecular assay, plasma therapy, adjuctative therapy, 

surgery and antifungal treatment are performed or treated in severe and chronic situations of patient. The black 

fungus, white fungus, yellow fungus, etc. are commonly cause by different fungal species as we discussed in paper. 

Despite the efforts for better understanding of the pathogenesis, early antifungal treatments of mucormycosis, the 

mortality rate of the disease remain high. 

Keywords :- Covid-19 ,mucurmycosis,antifungal treatment, cytokine storm. 

_____________________________________________________________________________________ 

Introduction 

 The majority of human illness caused by the mucorales. The mucoraceae family’s 

Rhizhopus arrhizus species are the most leading cause of mucormycosis in human being. It is 

spread rapidly when people inhaled or in contact with fungal spores for example the infection 

may manifest itself in the lungs to the brain, sinuse, heart ,kidney or skin ,etc. When 

developed, however the fungus can quickly replicate in blood vessel walls effectively reducing 

to cutting off blood flow to tissues and producing its own decaying organic food supply, 

resulting in widespread tissue damaged. An epidemic of black fungus is screening India in the 

wake of a severe surge in Covid-19 cases. Expert said that , the cause is a combination of 

factors might include contaminated oxygen equipment and use of steroid drugs to treat certain 

Covid-19 patients. White fungus in Patna, yellow in Uttar Pradesh Ghaziabad, Black fungus 

due to its acute effect on lungs and other body parts after Covid-19. Both mucormycosis and 

Aspergillus aren’t harmful to most people even as they come in everyday contact with the 

fungus, say CDC but it may attack people with weakened immune system and cause severe 

infection. It is also affecting those coronavirus patients who are on oxygen support. 

Report Rating from 1992 to 2021 

 Mucormycosis is rare but the exact number of cases is difficult to determine. San 

Francisco Bay area during 1992-1993 yearly rate 1.7 cases per 1 million population. 

Prospective surveillance 16,808 transplant recipient during 2001- 2006 in mucormycosis. Stem 

cell recipient 8% a counted from 983 patients. Solid organ transplant 2% of all 1,208 patients. 

Mortality rate of 54% overall cause rate. Sinus infection 46% rate, 76% pulmonary infection, 

mailto:jvkhan07@gmail.com
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96% for disseminated mucormycosis.Diabetic and Covid-19 are high rate. Overall 101 cases of 

mucormycosis in people with Covid-19 

82 cases from India and 19 from rest 

of the world. 

 

 

 

 

 

 

 

 

Figure 1: Reported global cases of fungal infections 

In males (78.9%) active people 59.4% and recovered 40.6% from Covid-19. Dm was present in 

80% of cases while dKA was present in 14.9%corticosteroid intake for the treatment of Covid-

19 was recorded 76.3% of cases. Mucormycosis nose and sinuses, 88.9% Rhino- orbital, 

56.7%.Mortality was noted 30.7 % of the cases (1), (2). 

Prevalence- Cases study (correlation between Covid-19 and mucormycosis and fungal 

infection) 

 Few cases include in this article but there are Covid-19 patients, especially severely ill 

or immune-compromised have a higher probability of suffering from invasive mycoses (3). A 

60 year old male suffering from diabetics and positive in RT-PCR checkups. 

 

 

 

 

 

  

 

Figure 2: Thick fungal hyphae structure seen after staining 

A nasal biopsy revealed broad aseptae filamentous fungal hyphae confirmed in Rhino-orbital 

areas the overdose of steroids / monoclonal antibodies /broad spectrum of antibiotics may lead 

to provide preexisting environment to fungal disease (4). Patients with Covid-19 are high risk 

of acute cardiac injury, arrhythmias, throm-baemboilic complicating (pulmonary embolism and 
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acute stroke), and secondary infection to name a few 33 year old women suffering from mental 

status and apoptosis. She was ultimately diagnosed with mucormycosis and orbital 

compartment syndrome in addition to Covid-19 in morbidity conditions (5). Covid positive 86 

year old male patients was admitted with acute diarrhea cough, dyspnea and fever from 5 days 

the rare and fatal gastrointestinal mucormycosis found patient (6).Ophthalmic manifestation of 

coronavirus disease 19 (Covid-19) between Jan 1 to Jan 31 2021, 46 cases reports, 8case series, 

11 cross sectional observational studies analysis were included covid19 and ophthalmic 

manifestation of Covid-19 (7).  

 Akshay Nair an eye surgeon said that, worst hit cities including Mumbai 40 patients 

suffering from fungal infection in April, who has recovered from Covid-19. Mumbai, 

Bangalore, Hyderabad, Delhi and Pune reported 58 cases of infection after recovery of 12 to 15 

days from Covid-19, eleven had to lose an eye, six of them died. Southern city of Bangalore 19 

cases of mucormycosis, 10 cases in Mumbai. Some Physicians remove the fungal infections by 

surgery after Covid-19 recovery patients and some treated the patients by antifungal treatments 

which 3500 Rs. per dose. He treated 800 diabetic Covid-19 patients (8). 

 Mucormycosis is mainly an opportunistic fungal infection with grave outcome if not 

diagnosed on treated in time. Covid-19 is a multiorgan disease involving most all the vital 

systems of the body raised level of D dimer, prothromb in time, apTT troponin, 7 levels to 

prolonged immobilization dehydration, cytokine storm or other cardiovascular risk factors (1). 

  

 

 

 

 

 

 

Figure 3: Mucormycosis- 

Deadly black Fungus 

7 cases of diabetic patients with rhino-cerebral mucormycosis. 3 male and 4 female with ages 

ranging from 18-64 years. 4 patients with underwent surgery, two died in the post-surgical 

period after Amphoterian B as part of treatment & including those who did not undergo 

surgery (9). 

Fungi that most commonly caused mucormycosis 
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 Rhizhopus species, mucor species, Aspergillus flavus, rhizomucor species, 

Syncephalastrum species Cunninghamella bertholletiae, Apophysomyces species and 

lichtheimia (formerly Absidia Species, Candida Albicans, Aspergillus fumigatus (10). 

Types/classification of infection  

 Gastrointestinal mucormycosis is more common among young children than adults, 

especially premature and low birth weight infants less than 1 month of age, who have had 

antibiotics surgery or medication that lower's the body ability to fight germs and sickness. 

Disseminated mucormycosis occurs when the infection spread through the blood stream to 

affect the part of the body. Rhino cerebral (sinus & brain) is an infection in the sinuses that can 

spread through the brain patient in uncontrolled diabetes and who transplant kidney. 

Pulmonary (lung mucormycosis caused in cancer and those people who transplant organ or 

stem cell. Cutaneous (skin) mucormycosis caused when the fungi enter through a break in the 

skin burn skin trauma, etc. (10), (11) 

 Aspergillus fumigatus (Yellow fungus) 

 It is most commonly isolated over the 185 species of Aspergillus. Aspergillus spores 

are ubiquitous in the environment and concentrated in hospitals, ventilation systems. The 

fungus found in Soil and decaying organic matter. The Aspergillus fungus affects the 

opportunistic, allergic state toxicoses, lungs and immunosuppressant patients it can also be 

fatal. Aspergillus fumigatus a tri morphic filamentous fungus with vegetative myceliumin 

nature and in patients, asexual canidia produced after mycelial starvation and the resting as co 

spores produce from two heterothallic strains and opposite sex
 
(12).The Benign symptoms 

lethargy, lack of appetite and loss of weight and in severe cases the pus, wounds taking a long 

time to heal malnutrition, organs not functioning or sunken eyes (13). 

Candida albicans (White fungus) : 

 The morphology is in between yeast and hyphal form. The species are present in the 

oral cavity of up to 75% throughout the population. Some immunocompromised people are 

Suffering from recalcitrant infections of oral cavity fat also called oral Candidiasis. 

Approximately 75% of all women’s are suffering from valvo-vaginal candiasis at least once in 

their lifetime (14) (15). 

 

 

 

 

Figure 4 : Candida albicans species 
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Black and white fungus:  

Main reasons for this are poor hygiene, contaminated resource, steroids, antibacterial medicine, 

excess moisture, immunosuppressive medication, yellow fungus mostly caused from bad food 

and dirty places. (16) 

Sign and symptoms
 
(17),

 
(18),

 
(19)

 

 Symptoms of rhino cerebral (sinus and brain) mucormycosis: - One sided facial 

swelling, headache, nasal or sinus congestion, black lesions on nasal bridge or 

upper inside of mouth that quickly become more severe, fever. 

 Symptoms of Pulmonary (lung mucormycosis): - Fever, cough, chest pain, 

shortness of breath.  

 Cutaneous (skin mucormycosis): - Blisters or ulcers, infected area turn black, pain 

warmth, excessive redness, swelling around a wound. 

 A Symptoms of gastrointestinal mucormycosis: - Abdominal pain, nausea and 

vomiting, gastrointestinal bleeding. 

 Disseminated mucormycosis: -Mental status changes, coma. 

Molecular assay 

 To determine or analyzed mucorates the molecular based assays include conventional 

PCR, RELP, DNA Sequencing of defined gene regions and melt curve analysis of PCR 

products Recent attempts the molecular based diagnosis which is from blood and serum. The 

molecular assay targets the internal transcribed spacer or when one the 18 S rRNA genes using 

either formalin-fixed, paraffin embedded of fresh tissue sample (20). 

Antifungal treatment 

 Antifungal infection which is diagnosed by via cotton swab Sample of nasal cavity, 

which is examed under microscope lab test CBC, KFT & CT Scan and then MRI to confirm 

infection (21).   

 L. Liposomal amphotericin B (L-AmB) (preferred treatment) 5mg/kg/day, dilute in 

200 cc 5% dextrose over 2-3 hours infusion (avoid slow escalation; higher dose 10mg/kg/day 

may be given in brain involvement).Amphotericin B deoxycholate (D-AmB): only if cost and 

availability of L-AmB is an issue; 1 mg/kg/day in 5% dextrose, slow infusion for 6-8 hours. 

Pre-mediation may be required to avoid infusion reaction. Monitor renal function and 

potassium level while treating with amphotericin B. Patients who are intolerant to 

amphotericin B, alternative agents are posaconazole or isavuconazole (injection/ tablets).Tab 

posaconazole: 300 mg twice a day on first day, followed by 300mg once a day. Check 
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posaconazole trough level after 7 days of therapy and avoid interacting drugs. Tab 

isavuconazole: 200mg three time a day for two days, followed by 200 mg once a day (11).  

 Cutaneous mucormycosis is an emerging fungal infection caused by opportunistic fungi 

phylum of Glomeramycota to occur in poorly controlled diabetic patient and immune-supprent. 

The treatment of choice is amphotericin B, but new azoles, such as Posaconazole and 

isavuconazole (21). Patients were Covid-19 and suffering from shine orbital mucormycosis 

treated by liposomal Amphoterin B with addition of posaconzole and surgical debridement of 

necrotic tissue (7). Ongoing corona virus disease 2018 patient including heart transplant for 

severe heart failure treated with plasma therapy and supportive care antifungal therapy (8). 

Patient with Covid-19 and pan sinusitis the amphotericin and antibiotics, repeat CT brain 

showed improvement in mucosal thickening and sinutis (22).   

 The investigational drug VT 1161 and inhibitor with selective activity against the 

fungal cyp51 has in vitro activity against mucorales including R-ory zae leichtherming and 

cunninghansella. Surgery when needed and possible must be very aggressive not only necrotic 

tissues but also surrounding infected healthy looking tissues should be removed the extension 

of the infection by the mucorales hypae is enormous. Another salvage treatment, adjunctive are 

performed in severe and chronic cases. Amphotericin B based therapy with hematological 

malignancies for > 5 days in an approx. two fold 7 in 12 week mortality (82.9%. compared to 

48.6%. for those who started treatment immediately (20). Adjunctive therapy beneficial 

because of oxygen pressure of the ability of neutrophils to kill the fungus. Another e.g. which 

if it affect the eye removing the eye is the solution to prevent further Spread to brain (11).   

Major Role of cytokine Storm 

 A growing body of clinical data suggest that a cytokine storm is associated with Covid-

19 Severity and is also a crucial cause of death from Covid-19 the identification and treatment 

of the cytokine storm are important component for rescuing patients with severe Covid-19 and 

fungal infections (23). High blood levels of cytokines and chemokine’s have been detected in 

patients with Covid-19 infection. The ensuing cytokine storm triggers a violent inflammatory 

immune response that contributes to ARDS multiple organ failure and finally death in severe 

cases of sars Cov2 infection. The direct cause of death from acute Covid-19 Involves cytokine 

storm damage to lungs and multiple organ of the body: heart kidney and liver, leading to 

multiply organ exhaustion (24),And invasion of fungal infection depends on directly immune 

status of the host and the virulence of the fungal strain (25). Type 1 interferon is a common 

therapy for autoimmune and inflammatory disorder. The effectiveness of type 1 IFN in the 

treatment of inflammatory disease of fungal disease or infections (26).  
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Figure 5: Prevention, Immunopathogenesis and Management of Covid-19 

Conclusion 

  We conclude that, as per discussion the cytokine storm is directly proportional or 

correlate with covid-19 and fungal infection respectively. 
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   ABSTRACT 
The pandemic of Covid-19 results in the novel SARS-CoV-2(Severe Acute Respiratory Syndrome 

Coronavirus-2). Presents a prodigious challenge in identifying efficacious drugs for the treatment and prevention 

of Covid-19. The Covid-19 pandemic represents the terrible public health extremity of this generation, since the 

pandemic of influenza outbreak 1918. In order of boost the recovery of the Covid-19 many drugs were suggested 

and there have been some attempts of using them in combination for better results, it has shown a great result but 

also has some severe side effects. 

Keywords- Covid-19, Corona Virus, Treatments, Drugs, Side Effects, Pandemic 

________________________________________________________________________________________ 

INTRODUCTION 

 The Covid-19 outbreak initiated in Wuhan, Hubei province, china in December 2019, 

and it has rapidly evolved into a pandemic 
[1]

. Covid-19 is a deadly infectious respiratory 

illness, that affects the patient and leads to respiratory, physical and physiological dysfunctions 

[2]
. As Covid-19 disease is highly contagious, patients are isolated in order to limit the spread 

of SARS-CoV 2, the isolation of patient lead to reduction of social interaction due to which 

patients feel lonely and isolated 
[2-3]

. The severity of corona viruses in many patients develops 

respiratory distress or respiratory failure and due to this the need of the ICU (intensive care 

unit) has increased rapidly, patient needs to remain bedridden for prolonged time
 [4]

. A mass of 

medications was incorporated in clinical trials to serve as antiviral but there were no clear 

results for the same
 [5-7]

. Since the beginning of the Covid-19, Corona Virus has infected 

approximately 17 crores people worldwide till may 2021 and evidence-based remedy for this 

infection is still unavailable 
[8-9]

. In this review literature we present the side effects of anti-

Covis-19 Drugs Practices.  

REMEDESIVIR (GS-56734) 

Remdesivir originated in 2016, an antiviral prodrug that falls under filorividae family. 

Remdesivir (GS-5734), a small molecule, it was initially used to treat EVD (EBOLA VIRUS 

DISEASAE), it acts by incorporating into viral genome (RNA) as an adenine analog, which 

inhibits the viral replication and terminates the chain 
[11]

. Remdesivir was developed by Gilead 

Science ands it a comprehensive Antiviral drug that remained at R&D stage. 

SARS-CoV-2, it is an enveloped, positive sense, Single stranded RNA virus, Remdesivir is 

RdRp Inhibitor(RNA dependent RNA polymerase)that is responsible for the inhibition of viral 

genome synthesis
[13-17]

, it targets the viral genome sequence and stops the replication 

process
[18-19]

, after metabolization of the Remdesivir the host cells , in competes for the 
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integration by the RdRp complex to nascent RNA, chain termination and stoppage of the 

replication.
[20]

 

Remdesivir that inhibits the viral replication followed by the inhibition of RNA polymerase the 

key enzyme. This drug is administered to millions of people globally and it has no severe side 

effects, the most common side effects of this drug is Skin rashes, Nausea, Vomiting and severe 

side effects includes Liver damage due to increased level of liver enzymes.
[8,20]

 

 

CORTICOSTEROID 

Dexamethasone (C22H29O5) and methylprednisolone (C22H30O5) were the commonly used 

medication (Steroid) during Covid-19 for different conditions like autoimmune disease and 

allergic reactions. As it is an anti-inflammatory drug it suppresses the inflammation associated 

with respiratory distress syndrome during Covid-19, despite pros dexamethasone has several 

dermatological side effects fissures, urticaria, disease exacerbation, acne, papulopustular 

lesions, acneiform eruptions, skin atrophy, telangiectasia, erythema, edema, pruritus, burning, 

stinging, folliculitis, dryness, and stria. Some other common side effects are hyperglycemia, 

hypertension, psychological effects such as mood swings, confusion, irritation 
[8,21]

  

AZITHROMYCIN 

The role of Azithromycin (C38H72N2O12) in the treatment of Covid-19 is still unclear but it has 

been proposed as a probable therapy of SARS-CoV-2(Covid-19) Pneumonia. 
[22-24]

 

Azithromycin falls under the macrolide family, it is an antibiotic used to treat wide range of 

bacterial disease and it also comprises antiviral activity 
[24-25]

 as spike protein of SARS-CoV-2 

flaunts ganglioside binding site, by binding to this site azithromycin inhibits the SARS-CoV-

2infection. In contrast with hydroxychloroquine or chloroquine the antiviral activity of 

azithromycin has shown on large panel viruses, the common side effects of azithromycin 

include burning of eyes, skin rashes toxic pustuloderma, anaphylaxis, nausea, vomiting, 

diarrhea, headache, abdominal pain and cardiac harm. 
[8,26,27]  
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COVALESCENT PLASMA 

For the patients infected with SARS-CoV-2(Covid-19)  Convalescent plasma therapy has been 

a great option
[28]

 in Convalescent plasma therapy patients infected with Covid-19has been 

treated by the use of plasma collected from the cured patients
[29]

 Convalescent plasma therapy 

was effective but it  was terminated due to its adverse side effects include, allergic reactions, 

shortness of breath cyanosis and severe dyspnea also includes hypotensive transfusion reaction, 

transfusion-related acute lung injury, hemolytic transfusion reactions, septic transfusion 

reaction, and some other transfusion-related adverse events.
[28-29]

 

TOCILIZUMAB 

Tocilizumab, turn up as an effective substitute treatment for Covid-19 infected patients, it is a 

monoclonal antibody against interlukins-6(IL-6), is also has high risk of cytokine storm 
[30]

 the 

excessive inflammatory re4sponse flaring out of control, this condition in patients in term as 

inflammatory storm (cytokine storm) tocilizumab blocks il-6 by targeting its receptors.
[32]

[32]
 

Cytokine (interlukins-6) plays an extensive role in inflammatory reactions and immune 

responses 
[31]

 the adverse events of tocilizumab includes bacterial or fungal infection and it 

doesn’t show any severe adverse events.
[31]

 

CONCLUSION 

Drugs for SARS-CoV-2 , there is less clinical evidence for the adoption of Remdesivir, 

tocilizumab, azithromycin, convalescent plasma, and there adverse events are also not well 

defined,, here are mild side effects of Remdesivir, tocilizumab, azithromycin, convalescent 

plasma, used for the treatment of Covid-19 include, diarrhea, vomiting, nausea, headache,, 

some showed up dermatological side effects like skin rashes, skin pealing, redness, itchiness, 

bacterial or fungal infection and some transfusion related reaction due to transfusion of plasma 

from patients cured form Covid-19 infection to infected patients, hence, the practice for the 

drugs mentioned above should be limited due to lack of it clinical evidence and adverse side 

effects.  
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Abstract 

India is developing country. As cotton plays an important role in economic development of India. It 

motivated us to apply our statistical knowledge to do the study of cotton and analyse the cotton data. The 

aim of this paper is to collect the latest research results of to cover some of the past decade achievements 

and updates on cotton research, this paper is focused on the study about cotton. The paper was 

conceived with the objective of understanding the informative part of cotton crop and area, production 

and yields of cotton and studies the other aspects of cotton. As per analysis  80% of area under 

cultivation of cotton is contributed by India, China, USA, Pakistan, Uzbekistan  and Brazil in the world 

as well as  82% of production of cotton is contributed by China, India, Uzbekistan, Pakistan,  Brazil and 

USA in the world. And 81% of area of cotton is contributed by Maharashtra, Gujarat, Andhra Pradesh, 

Madhya Pradesh and Haryana. 

Keywords: Pareto Chart, Time Series Plot, Two-Sample T-Test and CI 

_____________________________________________________________ 

Introduction 

Cotton crop is an important crop for commercial life as well as social life. There are many uses of 

cotton in the world. Cotton is cultivated and produced on large scale in Asia continent. Cotton 

cultivation is a very important part of Indian agriculture by providing substantial livelihood and 

generating employment. Cotton is a shrubby plant. Cotton is a fiber, oil and protein yielding crop of 

global significance. Cotton is one of the oldest finest fibers. Top five countries are producing about 78 

per cent of cotton viz. China, India, United States, Pakistan and Brazil. Although, India occupies the 

top position in terms of area of cotton, its share is low in global production due to low yields. 

Objective  
• To collect data on cotton crop cultivation, production and productivity (yield).  

• To study about the cotton crop, cotton crop types, climatic conditions, production, 

area and yield of cotton, and uses of cotton.  

• To apply time series analysis for modelling cotton crop data.   

Worldwide Contribution of Cotton:  

 Country-wise area of Cotton (in lakh hectare): 
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Figure 1: Pareto analysis for country-wise area under cultivation of cotton (2018-2019) 

According to the Pareto chart, 80% of area for Cotton is contributed by India, China, USA, 

Pakistan, Uzbekistan and Brazil. 

 Country-wise production of Cotton (In MM tons): 

 

Figure 2: Pareto analysis for production of cotton country-wise for 2018-2019 

According to Pareto chart, 82% of production of cotton is contributed by China, India, USA, 

Pakistan, Brazil and Uzbekistan.   

Multiple bar diagram of Country-wise Production of Cotton (2018-2019):  
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Figure 3: multiple bar diagram of Country-wise Production of Cotton (2018-2019) 

The production of cotton of China is greater than India From 2006-07 to 2014-15 but in 2015-

16 to 2018-19 production of cotton of India is Greater than China. The cotton production of 

Uzbekistan country is less as Compare to other country form 2006 -07 to 2018-19.  

Country-wise yield of cotton (in kg per hectare):  

 

Figure 4: Pareto analysis for Country-wise yield of Cotton  

According to the Pareto chart, 80% of yield of cotton are contributed by India, China, USA, 

Pakistan, Uzbekistan, Brazil, Turkey, Australia, Greece, Cameroon, Tajikistan, Ethiopia, 

Sudan, Egypt, Syria, Iran, Mexico, Paraguay, Myanmar, Turkmenistan and Argentina. 

Pareto analysis for state-wise Area of cotton in 2017-18 

 

Figure 5: Pareto analysis for state-wise Area of cotton in 2017-2018 

 According to the Pareto chart, 81% of area of cotton is contributed by five states on India.  

These states are Maharashtra, Gujarat, Andhra Pradesh, Madhya Pradesh and Haryana. 
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Table: 1 Continents wise Area and Production 

Continents Area[In kg per hect] Production[In mm tones] 

Asia 2308[68%] 223.249[68%] 

North America 397.56[12%] 49.86888[15%] 

South America 152.2[4%] 22.69214[7%] 

Africa 382.98[11%] 17.02513[5%] 

Europ 27.24[1%] 2.8908[1%] 

Australia 24.27[1%] 8.79017[3%] 

Other country 90.89[3%] 5.00474[%] 

Time series plot of area under cultivation of cotton of India 

From time series plot of we observed that 1951-2018, area of cotton in India is increasing.  

Time series plot of production of cotton of India: From the time series plot of cotton we 

observed that 1951-2007 the production of cotton is slowly increasing and decreasing but after 

2007 the production of cotton is increases.   

Time series plot of yield of cotton of India 

From the time series plot of cotton we observed that 1951-2007 the yield of cotton is slowly 

increasing and decreasing but after 2007 the yield of cotton is increases. 

Table: 2 Forecasting values of Area, Production, Yield of Cotton of India 

Year Area(lakh hect) Production(mm ton) Yield(kg per hect) 

2021 125.292 6.45899 538.108 

2022 127.445 6.68042 552.526 

2023 129.641 6.90599 567.179 

2024 131.880 7.13569 582.067 

As per data of area, production and yield of cotton of India, we select the 36 years from 1984 -

85 to 2019-20. So we treat period1 from 1984-85 to 2001-02 as well as period2 from 2002-03 

to 2019-20. We have two group each has 18 observation. According to period1 the observation 

are area1, production1 and yield1 and period2 the observation are area2, production2 and 

yield2. 

From the time series plot of cotton it has been observed that 1998 the area of cotton is 

increasing and 2003 the area of cotton is decreasing but after 2007 the area of cotton is 

increases in Maharashtra.  

From time series plot of cotton, it has been observed that 1995-2018 the area of cotton is 

increasing by year of Gujarat 
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Time series plot of area of cotton of Haryana, it has been observed that 1998-2008 area of plot 

is increases after 2008 area of cotton decreases to 2012 then area of cotton increases to 2018. 

Time series plot of production of cotton of AP, it has been observed that 1998-2019 the 

production of cotton are steadily increasing but after 2019 the production of cotton is suddenly 

increasing in Andhra Pradesh 

Time series plot of production of cotton of MP, it has been observed that 1998-2019 the 

production of cotton are steadily increasing in Madhya Pradesh   

According to the Pareto chart, 40% of yield of cotton is contributed by three countries. These 

countries are Tamil Nadu, Andhra Pradesh and Gujarat.  

From time series plot of Tamil Nadu, it has been observed that 1998-2018 the yield of cotton 

is increasing  

Table: 3 Area, production and yield of Cotton in Jalgaon district 

Year Area  

(In Hectare) 

Production(million tons) Yield(kg per hect) 

2012-12 4905 1505.83 307 

2013-14 4229.5 1907.49 451 

2014-15 4632.3 1621.3 350 

2015-16 4615.9 1707.89 370 

2016-17 4671.3 1728.389 374.44 

According to table, in 2013-14 there is a decrease in area but increase in production and yield 

of cotton in Jalgaon. In 2012-13 area under cultivation is more. In 2014-15 yields decreased 

but again increased next year. 

Conclusion:  

We have seen 80% of area under cultivation of cotton is contributed by India, China, USA, 

Pakistan, Uzbekistan and Brazil in the world.  

82% of production of cotton is contributed by China, India, Uzbekistan, Pakistan, Brazil and 

USA in the world.  

Asia continent has largest contribution in area and production of cotton i.e.68% respectively in 

2018-19.  

The forecasts values of Indian cotton area are 125.292, 127.445, 129.641, and 131.880 in lakh 

hectare for next four years. 

The forecasts values of Indian cotton production are 6.45899, 6.68042, 6.90599, and 7.13569 

in MMT in for next four years. 

 The forecasts values of Indian cotton yield are 538.108, 552.526, 567.179, 582.067 Kg per 

hectare for next four years. 
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 81% of area of cotton is contributed by Maharashtra (35%), Gujarat (21%), Andhra Pradesh 

(13%), Madhya Pradesh (6%) and Haryana (5%).  

80% of production of cotton is contributed by Gujarat (27%), Maharashtra (21%) and Madhya 

Pradesh (21%).  

40% of yield of cotton is contributed by Tamil Nadu (14%), Andhra Pradesh (13%) and 

Gujarat (12%). 

 In 2013-14 there is decrease in area but increase in production and yield of cotton in Jalgaon. 

Overall Conclusion 

We have seen maximum area under cultivation and production of cotton is contributed by 

China, India, Uzbekistan, Pakistan, Brazil and USA in the world. In India 81% of area of 

cotton is contributed by Maharashtra, Gujarat, Andhra Pradesh, Madhya Pradesh and Haryana 

as well as for production of cotton is 80% contributed by Gujarat, Maharashtra and Madhya 

Pradesh.  
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Abstract 
A car price prediction has been a high-interest research area, as it requires noticeable effort and 

knowledge of the field expert. Considerable number of distinct attributes are examined for the reliable 

and accurate prediction. A new car manufacturing company wants to launch cars in different categories 

and would like to have an idea about the price of cars based on cars specifications (in terms of various 

characteristics) available in the market. Development of suitable model for industry to predict car prices 

and identify which factors influences on the car price. There development belongs to a suitable model 

which can help the company to predict car prices & recommendations on car prices in different 

categories. In this paper considered total numbers of cars brands are 21 and corresponding total cars are 

636.  

Keywords: Car price prediction, Regression analysis 

 

 

Introduction  

The most important features in determining the price of cars are the engine horsepower, the 

engine fuel type, and the engine cylinder. The secondary data set regarding car price prediction 

has been considered. The analysis was performed on 636 Observations. In predictive model 

there is a response variable which is Car Price which is the variable that we are interested in 

predicting and the explanatory variables such as symboling, make, fuel type, aspiration, no. of 

doors, body style, drive wheels, engine location, wheelbase, length, width, height, curb weight, 

engine type, no. of cylinders, engine size, fuel system, bore, stroke, compression ratio, 

horsepower (HP), peak rpm, city mpg and highway mpg.  

Objectives  

▪ To study car price analysis for different car brands.  

▪ To identify which factors are important for prediction of car prices.  

▪ To study why car’s make and model type may affect its price quite significantly? 

▪ To study what features of cars such as engine HP, engine cylinders, fuel type, no. of 

doors etc., most predict the price?  

▪ To obtain best subset regression model which useful to predict the car price.  

▪ To make the categories (low, medium and high) related to car price.   

 Analysis:  

Total Number of observations (N) is 636. The following table provides the frequencies 

according to their maker.    
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Make   Count   Make   Count   Make   Count   

Alfa-Romero   3   Jaguar   6   Plymouth   28   

Audi   13   Mazda   73   Porsche   10   

Bmw   16   Mercedes-benz   16   Saab   12   

Chevrolet   30   Mercury   2   Subaru   24   

Dodge   44   Mitsubishi   144   Toyota   65   

Honda   26   Nissan   36   Volkswagen   12   

Isuzu   43   Peugot   22   Volvo   11   

 

 

From the above bar diagram, we can observe that the Volvo cars have the maximum price 

while the Volkswagen cars have the minimum price as compared to others. 

 Summary of data  

 

Car price (in Lakhs)  

Min.   5118   

1st Qu.   6933   

Median   9279   

Mean   11390   

3rd Qu.   12941   

Max.   45400   
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The different brands of cars price with minimum and maximum price is 5118 and 45400 

respectively. 25% cars have priced below 6993, 50% of cars are having price 9279 and 75% 

cars have 12941.  

Classification of car price into three categories 

Category Type No. of Cars Range of car price 

First Low 496 (5118, 13427.33) 

Second Medium 106 (13427.33, 26854.67) 

Third High 34 (26854.67, 45400) 

 Model 1 : Simple Regression 

 

Conclusion: 

▪ The R2  for the model 1 is 0.9403 that is above fitted model is explains 94.03% 

variability in the car price with the help of above stated explanatory variables. 

▪ The     
  for the model 1 is 0.9347 that is the above fitted model explains 93.47% 

variability in the car price with the help of above stated explanatory variables. 

▪ We have P-value is             and α-value is 0.05 and we can say that p-value is 

less than α-value (i.e. p-value < α=   5) then reject null hypothesis (i e  

     =   =  =    ) implies that at least one of the regressors (           ) 

contributes significantly to the model. 

▪ Here we observed that rear of engine location, width and engine size are most 

contributed significantly in the model. 
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▪ Fuel type gas, body style (hardtop, hatchback, sedan and wagon), bore and Compression 

ratios are may not contribute significantly in the model.  

Model 2 : Test of Extra Sum of Square  

 

The Summary of the fitted model,  

Response Variable: Car price 

Explanatory variables: symboling, make, fuel type, aspiration, no. of doors, body style, drive 

wheel, engine location, wheelbase , width, curb weight, engine type, no. of cylinders, engine 

size, fuel system, bore, stroke, compression ratio, horsepower(HP), highway mpg. 

Call:   
lm(formula = car_price ~ symboling + make + fuel_type + 

aspira tion + num_of_doors + body_style + drive_wheels + 

engine_locat ion + wheel_base + curb_weight + width + 

engine_type + num_of_ cylinders + engine_size + 

fuel_system + bore + stroke + compre ssion_ratio + 

horsepower + highway_mpg)   
   

Conclusion 

▪ The R
2
 for the model is 0.9395 i.e. the proportions of variability in the car price that can 

be explained with a linear regression model containing the variables. 

▪ The     
  for the model 2 is 0.9343 i.e. the proportion of variability in the car price that 

can be explained with a linear regression model containing the variables. 

▪ Here   =         <             =      5   then we fail to reject      =    =

   =    =  , i.e. all of the regressors                    in    does not contributed 

significantly to the regression model. 

 Model 3  

In model 2 following outliers are observed so we used model 3 

 

Obs no. Corr. Residuals 

17 6.069588 

63 3.709175 

71 3.899631  
364 3.018069  
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476 6.069588  
522 3.709175  
530 3.899631  

 

Shapiro-Wilk normality test 

Data: resid(model 2) 

W=0.94963, p-value==6.629e-14 

                Ho = Population are normally distributed  
 Vs          Ho = Population are not normally distributed  
 

 
 

Checking influence point by using cook distance:   

 
 

 
 

Conclusion: We observed the graph and conclude that, there is no influence point. 

 

To test a below hypothesis:  

 
 

Response Variable : Car price 
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Explanatory variables: symboling, make, aspiration, body style, drive wheel, wheelbase , 

width, curb weight, engine type, no. of cylinders, engine size, fuel system, bore, stroke, 

compression ratio, horsepower(HP), highway mpg. 

Call: lm(formula = car_price ~ symboling + make + aspiration 

+ body_ style + drive_wheels + wheel_base + curb_weight + 

width +     engine_type + engine_size + fuel_system + bore + 

stroke +     compression_ratio + horsepower + highway_mpg)   

Conclusion 

▪ Here p-value =         <   =    5  then we reject      =   =    =    =    =

   =     = 0 at 5% 1.o.s concluding that at least one parameters in    is not zero and 

consequently  we conclude that at least one of the regressor from                        

        in X2 contributed significantly to regression model. 

▪ Here we observed that rear of width and engine size are most contributed significantly in 

the model. 

  Overall Conclusion:  

 

As per the three model we conclude that model 3 is best to the car price data. Rear 

engine location, width and engine size are most contributed significantly in the model. 

From the graph & Cook’s Distances it is concluded that there is no influence point. 
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Abstract 

YouTube channel is the most useful channel in all over India and are play most important role in mobile channel. 

YouTube is a video sharing service where users can watch, like, share, comment and upload their own videos. The 

project aimed to collect the latest research papers on YouTube channels.  Project focused on collection of data 

and study on YouTube channels followers and videos and to study which channels are most used in which country. 

Keywords: YouTube, One-Way ANOVA 

___________________________________________________________________________ 

Introduction 

YouTube is an American online video sharing and social media platform owned by Google. 

Around the world, its users watch more than one billion hours of YouTube videos every day. 

YouTube creators, popularly referred to as You Tubers, upload over one hundred hours of 

content per minute. In 2005, YouTube.com was launched by Steve Chen, Chad Hurley, and 

Jawed Karim. 

             Over the years, YouTube has expanded beyond the website into mobile apps, network 

television, and to permitting other services like discord and Nintendo to access YouTube. In 

2006, when YouTube was a year old, it was bought by Google for US$1.65 Billion. Under 

Google, from 2006 on words, YouTube evolved from a small video streaming platform to an 

international juggernaut influencing popular culture, internet trends, and creating 

multimillionaire celebrities. YouTube as a company has reported revenues of 19.8 billion US 

Dollar in 2020. Globally, after google.com, YouTube is the most visited website, with over one 

billion monthly users. YouTube now offers paid content such as movies and exclusive content.  

Aim and Objective 

 To study which channel has the most videos and followers in which country. 

 To find which channel has maximum followers in India. 

 To find Channel wise correlation between followers and videos. 

Advantages of YouTube:    

 Uploading and watching videos on YouTube is completely free.  

 YouTube gives the opportunity to earn money through your videos. 

 With YouTube, can share a good amount of information to a lot of people in a short   time. 

And also share information in an entertaining way. 

mailto:arwagh789@gmail.com
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 YouTube has a wide variety of videos and the infomercials, expressing your creativity 

through YouTube is a major benefit and you can get a good deal of information to many 

people in a short amount of time. 

Disadvantages of YouTube 

 Since YouTube is a free platforms, the only option for the users to make money is by 

showing advertise. While using YouTube, people may come across numerous 

advertisement that won’t be pleasant for money. 

 There are many video which spread the wrong believes that is dangerous to follow, for 

example as eating Mentors with carbonated drink. 

 Because of the freedom of uploading video there are many video which were uploaded by 

another people and effect to the whole life of the owner. 

 Some skill that was spread vie YouTube will use in wrong purpose by robber or terrorist. 

History of YouTube channel 

YouTube was founded by Steve Chen, Chad Hurley, and Jawed Karim. The trio were all early 

employees of PayPal, which they left enriched after the company was bought by eBay. Hurley 

had studied design at Indiana University of Pennsylvania, and Chen and Karim studied 

computer science together at the University of Illinois at Urbana-Champaign. 

Chen developed YouTube during the early months of 2005, after they had experienced 

difficulty sharing videos that had been shot at a dinner party at Chen's apartment in San 

Francisco.  

YouTube began as a venture capital- funded technology start-up. Between November 2005 and 

April 2006. In February 2005, the company activated www.youtube.com . The first video 

downloaded April 23, 2005. Title me at the zoo, it shows co-founder Jawed Karim at the San 

Diego zoo and can still be view on the site. In Xiao MI Company launch a public beta and by 

November, a Nike ad featuring Ronald in home became the first video to reach 1 million total 

views. The site launch officially on December 15 2005 by which time the site was receiving 8 

million views a day. Clips at the time where limited to 100 megabytes, as little as 30 seconds 

of footage. 

Methodology  

We have collected secondary information from various authentic sources, web sites and web 

portals of government of India. We have collected data like YouTube channels, followers, 

videos. We have collected YouTube channels data. Our data includes 17 YouTube channels 

http://www.youtube.com/
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like music, entertainment, education and so on. Data consist over 150 countries along with 

channel followers and videos uploaded. And some facts regarding study area were collected 

from different sources which are mentioned in (Lehmann, 1986). All collected data arranged as 

per desired in scheduled table. First of all major category is YouTube channels and within it 

countries as minor category. And secondly major category is country and within it YouTube 

channels as minor category. We collect this data set for 17 YouTube channels and over 150 

countries from official website so there is no need of validation of data.  

We have ample quantum of data which is being very useful in further analysis. We have 

applied different descriptive statistics like average and correlation. This is very helpful in 

understanding of dispersion of data in given format. 

The factors like YouTube channels, countries, followers, videos presented in the paper based 

on secondary data obtained from www.kaggle.com. 

We use one way ANOVA to check if the means of two or more groups are significantly                    

different from each other. Also we use F test for the equality of the two population variance. 

Channel wise Followers and Videos: 

Channel name  Followers  Videos  

Autos & Vehicles  122564  720  

Channel Trailer:  442857  771  

Comedy  431641  297  

Education  265222  565  

Entertainment  360063  757  

Example Video:  99365  2533  

Film and Animation  234371  387  

Gaming  213334  829  

Howto & Style  243302  372  

Music  311642  1101  

News & Politics  189784  6131  

Nonprofits & Activism  101005  1043  

People & Blogs  171038  340  

Pets & Animals  169965  521  

Science & Technology  169965  521  

Sports  166298  521  

Travel & Events  102421  548  

 

 

 

http://www.kaggle.com/
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Result: Above graph shows that there is no relation between followers and videos. And also 

we can see that there are maximum followers for channel trailer. 

One Way ANOVA: 

Concept review:  

Analysis of variance extends the comparison of two groups to several, each a level of a 

categorical variable (factor). Samples from each group are independent, and must be randomly 

selected from normal populations with equal variances. We test the null hypothesis of equal 

means of the response in every group versus the alternatives hypothesis of one or more group 

versus the alternatives hypothesis of one or more group means being different from the others. 

A One Way ANOVA hypothesis test determines if several population means are equal. The 

distribution for the test is the F distribution with two different degrees of freedom. 

IN a One Way ANOVA there are two possible hypotheses: 

 The null hypothesis (  ) is that there is no difference between the groups and equality 

between means. 

 The alternative hypothesis (  ) is that there is a difference between the means and groups. 

Assumptions for ANOVA: 



A Compendium of Research Articles by Prospective Researchers 2020-21 Volume III | Page 74   
 

 Normality- That each sample is taken from a normally distributed population. 

 Sample independence-that each sample has been drawn independently of other samples. 

 Variance Equality- That the variance of data in the different groups should be the same. 

 The factor is categorical variable. 

 The response is a numerical variable. 

One Way ANOVA:  

One-way analysis of variance (one-way ANOVA) is a technique that can be used to compare 

means of two or more samples.  

SST    n (x−x )
2
  

MST = SSTp−1  

SSE     (n−1)s2  

MSE= SSEN−p  

F = MST/MSE  

The calculation for the sum of square for the factor follows:  

SS Factor =    (       )
  

The calculation for the mean square for the factor follows: 

 

MS Factor = 
         

          
 

  
Degrees of Freedom:  

DF (Factor) = r – 1  

DF Error = nT – r  

DF Total = nT – 1 

F Test: 

A Statistical F Test uses an F Statistic to compare two variances,    and   , by dividing them. The 

result will always be a positive number because variances are always positive. Thus, the equation 

for comparing two variances with the F-test is: 

F−value = variance1/variance2 

i.e. F−value = σ21/σ22  

Statistical Analysis: 

One way ANOVA Analysis of YouTube channels for all over world. As P-value is 0.000 (i.e. 

P-value < α), we reject null hypothesis. One way ANOVA Analysis of YouTube channels for 

all over India. As P-value is 0.000 (i.e. P-value < α), we reject null hypothesis.  

F test Analysis of YouTube channels for all over India. 
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Result: As P-value is 0.000 (i.e. P-value < α), we reject null hypothesis.  

Channel wise correlation between followers and videos: 

Result: Here we can see that there is positive correlation between followers and videos for 

channel trailer and negative correlation for Autos & vehicles, comedy, education, people & 

blogs and travel & events channel. 

Conclusion: 

 By analysing data as well as applying one way ANOVA and F test on it, we observe that 

there is no relation between followers and videos. And also we can see that there are 

maximum followers for channel trailer. 

 In India, channel trailer has maximum followers while gaming channel has less followers. 

 Maximum peoples follow channel trailer channel. 

 Korea has highest number of followers for 3 out of 17 channels. 

 India has most followers for comedy channel. 

Link for tableau dashboard: 

https://public.tableau.com/app/profile/dipika8079/viz/DashboardStatisticalanalysisofYouTubec

hannelsfollowers/Sta  

https://public.tableau.com/views/DashboardStatisticalanalysisofYouTubechannelsfollowers_16

228887789110/Statis ticalanalysisofYouTubechannelfollowersdashboard 

Suggestions 

 Titles are make-or-break when it comes to your videos performance  

 With any type of content you produce, you want to make sure it’s aligned with 

what your audience wants’. 

 One of the simplest yet effective tactics to promote your YouTube channel is 

creating custom thumbnails. 
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