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3.3.2 

Number of books and chapters in edited volumes/books 

published and papers published in national/ international 

conference proceedings per teacher during  

Academic Year: 2021-22 to 2017-18 
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Number of Books/Chapters 
 

Year 2021-22 2020-21 2019-20 2018-19 2017-18 

Number 

of Books 
04 05 07 01 01 

Total 18 
 

Sr.No 
Name of the 

teacher 
Title of the book/chapter Year 

 

Page 

No 

2021-22 

1 A.S. Nimkar Mathematics Bridge Course-II 2022 2 

2 P. M. Makode 
A Text Book of Simplified Zoology Volume-I  M. Sc-

Semester I 
2021 4 

3 P. M. Makode 
A Text Book of Simplified Zoology Volume-II  M. Sc-

Semester I 
2021 7 

4 S. K. Shah Rashtrasantachi Ashtadarshane 2021 10 

2020-21 

5 R. P. Shirsat MCQ’s in Botany for B.Sc. I Semester I 2021 16 

6 A.S. Nimkar Mathematics Bridge Course-I for undergraduate 2022 20 

7 Sajid K. Shah Dr. Babasaheb Ambedkaranche Samajik Vichar 2020 22 

8 Sajid K. Shah Mahatma Phule Yanche Dharmvishayak Chintan 2021 36 

9 A. S. Tankar Covid-19 (Challenges and Opportunities in India) 2020 49 

2019-20 

10 P. M. Makode A Text Book of Simplified Zoology Vol I 2019 54 

11 P. M. Makode A Text Book of Simplified Zoology Vol II 2019 57 

https://rgrcollmzr.ac.in/


12 S. K. Shah Rashtrasantachi Ashtadarshane 2019 60 

13 S. S. Kawar 
A Text Book of Physics B.Sc. Part-I, First 

Semester 
2019 65 

14 A. P Charjan 
A Textbook of simplified Zoology Volume I (For 

post graduate students) 
2019 54 

15 A. P. Charjan 
A Textbook of simplified Zoology Volume II (For 

post graduate students) 
2019 57 

16 A.S. Nimkar A Hand Book for Mathematical Laboratory 2019 67 

2018-19 

17 R. H. Khandare Samajshastra 2018 70 

2017-18 

18 R. P. Shirsat Text book of Botany 2018 73 
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Number of papers published in national/ international conference proceedings  
 

Year 2021-22 2020-21 2019-20 2018-19 2017-18 

Number 

Papers 
02 07 04 05 07 

Total 25 
 

Sr.No 
Name of 

Author 
Title of the paper Year 

Page 

No 

2021-22 

1 P.M. Makode Economic interest of lac culture in India – an overview 2022 85 

2 P. M. Makode 
Behavioral study of parrots around ground gram 

tarkheda dharni region of western melghat 
2022 93 

2020-21 

 

3 P.M. Makode 

Role of spider for trapping harmful insect from 

traditional crop around farm field of dharni 

melghat region  

2020 102 

 

4 P.M. Makode 

Cladoceran diversity in lentic ecosystem of shivan 

reservoir with reference to physicochemical 

parameters 

2020 110 

 
5 A.S. Tankar Covid-19 and librarian role 2020 122 

 
6 D.B. Dupare 

Phytochemical Analysis Of Medicinal Herbs Hyptis-

Suaveolens And Their Application As Home Remedies 
2020 129 

7 D.B. Dupare 
To study leaf extract of ricinus communis L: to 

cure jaundice and increase wbc of blood 
2020 134 

 
8 

D.B. Dupare 
Gas monitor composites: polypyrrole –polyvinyl 

alcohol -nickel chloride 
2020 138 

9 
R. B. 

Kalbande 

Real world and Its Computer Representation, 
Vegetation Monitoring by using Internet Technology 

tool 
2021 146 

https://rgrcollmzr.ac.in/


2019-20 

10 D.B. Dupare 
A new method for N-tert-butoxy carbonylation 

of amine using urea as an organocatalyst 
2020 160 

11 A. S. Nimkar 
Cosmological model in self Creation Theory of 

Gravitation 
2020 165 

12 A. S. Nimkar 
Bianchi Type Cosmological Model in Saez 

Ballester Theory of Gravitation 
2020 171 

13 V. V. Kapile 
Role of technologies and skills for better 

development in sports 
2019 176 

2018-19 

 

14 
P. M. Makode 

Quality orange (citrus 5eticulate) fruit 

production by applying organic nutrients and 

water maintenance 

2019 182 

15 P. M. Makode 
Effects of dietary onion on behavior of the fresh 

water fish chhana punctatus (bloch, 1793)  
2019 185 

 
16 

S.S Dange 

ळदृ्धाळस्था या कालातीऱ ऴारररीक बदऱामुले 
उद्धभळणा-या ऴारररीक समस्या ळ त्याळरीऱ 
उपाययोजना 

2018 189 

17 R. B. Kalbande 
Vegetation monitoring and mapping melghat 

tree 
2019 196 

18 R. P. Shirsat 
Preliminary Phytochemical observations of 

Tinosporacordifolia (Willd) Miers. 
2019 207 

2017-18 

 
19 P. M. Makode 

Correlation between the knowledge of snakes 

and the snake fear pp. 100-101 
2017 219 

 

20 
P. M. Makode 

Effects of dietary onion on behavior of the fresh 

water fish clarius batrachus(linn.)  
2018 223 

21 A. S. Nimkar 
Kaluza-Klein Cosmological Model In Saez-

Ballester Theory Of Gravitation 
2018 227 

22 A. P. Charjan 
Effect of Nimesulide on hatching rate of Clarias 

batrachus (Linnaeus, 1758) 
2018 230 



23 A. P. Charjan 

Endosymbiont acquisition of Wolbachia alters 

Mosquito Population for the prevention of 

Mosqito borne diseases 

2018 232 

24 A. P. Charjan 
Identification of Blood meals in Haematophagus 

mosquitoes by a polymerase chain reaction 
2018 236 

25 R. B. Kalbande 

Application of bioinformatics in the study of 

morphodiversity of some common roadside tree 

species in Murtizapur Dist. Akola, Maharashtra 

2018 241 
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Economic interest of lac culture in India – An overview 

G. V. Ade1   P. M. Makode 2 

1Assistant Professor, Department of Zoology, Shankarlal Agrawal Science College Salekasa, Dist. 

Gondia, Maharashtra. Email.id: gaurithakre2018@gmail.com  

2Assistant Professor, Head, Department of Zoology, Shri. Dr. R.G. Rathod Arts & Science College 

Murtizapur. Dist. Akola, Maharashtra. Email. id: pravin_makode@rediffmail.com  

 

Abstract: Lac culture is the systematic rearing of lac insects on their host plants for sustainable 

production of commercial lac. The lac harvested from host plants is then processed by using various 

techniques to produce different kinds of lac resins, lac dye and lac wax. There are versatile applications 

in many fields of lac resins and lac byproducts generated while processing raw lac. India is among the 

topmost country in the world for lac production. Comparatively less investment is required for lac 

culture, and it provides economic benefit to farmers and livelihood to tribal people. lac processing 

techniques, products and by-products produced by lac culture and their applications, Indian institutes 

involved in research and development of lac culture, current research for applications of lac.  

Keywords: lac culture, host plants, raw lac, lac resin, lac dye, lac wax, etc.  

 

Introduction:  

                 Lac insects are reared systematically on their host plants to produce resin is called lac culture. 

Lac insects are found throughout the tropical and subtropical regions of the world. However, they are 

found abundantly in the tropical forest of India, Thailand, China and Vietnam. In European countries,   

these insects are not found due to the very cool climate during winter [9].  India is among the topmost 

countries in lac production and contributes about 80%. The production of raw lac in India is near about 

20,000 metric tons and earns a huge amount through export about Rs. 120-130 crores of foreign currency 

per year [7]. According to 2018-19 statistics, Jharkhand is the topmost state in lac production followed 

by Chhattisgarh, Madhya Pradesh, West Bengal, Maharashtra, Odisha and Assam [13].  Lac culture 

requires comparatively less investment and provides good economic return if it is carried out 

systematically and scientifically. It is the source of livelihood for tribal people and farmers, it is a side 

income source with good economic returns.  

                Lac insects belong to the family Tachardiidae (Kerriidae) and are from the order Hemiptera 

[8].  Lac insects are parasitic they feed by sucking juices of various plants called host plants. A particular 

type of lac insect species feeds on the particular host plant. Some species of lac insects in India are listed 

in the table with the region of occurrence and their host plants. In India, there are 16 species under the 
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genus Kerria and 6 under the genus Paratachardina are recorded [5,7]. Kerria lacca (Kerr) is the most 

widely occurring species in India, which produces the bulk of commercial lac. [8] 

 

 

Sr. 

No.  

Species in India States  Host trees 

1. Kerria chmaberlini Gujarat 

West Bengal 

Flemingia religiosa (Pipal) 

Butea monosperma (Palas) 

2. Kerria fici Panjab  Adansonia digitata (Imli) 

3. Kerria indicola Andhra Pradesh Peltoforum ferrugineum (Peela Gulmohar) 

4. Kerria brancheata Jammu & Kashmir 

Jharkhand 

Ziziphus mauritiana (Ber) 

Schleichera oleosa (Kusum) 

5. Kerria lacca Rajasthan  

Gujarat 

Maharashtra 

Jharkhand 

West Bengal 

Flemingia religiosa (Pipal) 

Ziziphus mauritiana (Ber) 

Acacia arabica (Babool) 

Peltoforum ferrugineum (Peela Gulmohar) 

Butea monosperma (Palas) 

6. Kerria sharda Orissa S. Oleosa (Kusum) 

7. Kerria nagoliensis Maharashtra Schleichera oleosa (Kusum) 

8. Paratachardina lobata Andhra Pradesh Peltoforum ferrugineum (Peela Gulmohar) 

9. Kerria communis Goa Acacia catechu (Khair) 

     

                  Lac insects feed by sucking juices from host plant tissues. Lac is secreted by lac insects 

through specialized glands, to get protected from their predators. Lac resin is viscous at the time of 

secretion and gets hardens after coming in contact with air forming encrustations around the body of 

insects. The encrustations on the branches of a tree are then removed by scrapping this lac is known as 

stick lac, crude lac, or raw lac. It contains resin, wax, dye, insect body, the bark of host trees as well as 

other impurities [14]. Stick lac is then processed in various ways to obtain pure lac and different by-

products. 

                  This paper provides an overview of lac processing techniques, products and by-products 

produced by lac culture and their applications, Indian institutes involved in research and development 

of lac culture, and current research for applications of lac.  

Lac processing techniques / Products by- produced  

First, the stick lac (raw lac) that is obtained by removing lac encrustations from host plants is processed 

to obtain seedlac. For this sticklac is dried first to remove moisture. Sticklac cannot be stored for a long 

time as it contains moisture along with other impurities it forms lumps and hence lowers the crop quality. 
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Followed by drying stick lac is sieved and crushed to obtain sand and dust this process removes sand, 

dust. This powdered form of crude lac is then washed to remove embedded insect bodies and host trees 

debris. Decaying bug bodies impart a red color to water this is processed to obtain a by-product that is 

lac dye. The remaining resin is dried, thresh to gain seedlac. Seedlac is a commercial variety product 

and can be stored for a long duration. From seedlac by hot filtration purified lac is obtained called 

shellac. Seedlac is processed by country process or in mechanized factories to obtain shellac. Shell lac 

obtained by country process (Bhatta) process is called button lac whereas processed from mechanized 

factories is called machine-made shellac [15]. 

 

 

Seedlac is processed by solvent method to obtain dewaxed decolorized lac (DDL) and bleached lac. For 

making dewaxed decolorized wax, seedlac is dissolved in cold alcohol to render wax insoluble and filter 

through a filter press to remove wax and impurities. The color may be removed to any required standard 

by charging with the activated carbon and then alcohol is recovered. The molten shellac is stretched 

with a roller. This form of lac has high demand in the western market. For obtaining bleached lac many 

methods are available but the most commercially adopted method is sodium hypochlorite (NaOCl) with 

some recent modifications [13,15].  Bleached lac is white. It has specialized demand and is manufactured 

commercially in two grades- Dewaxed bleached shellac and Waxy bleached shellac. The commercial 
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grades of seedlac, button lac, shellac, dewaxed decolorized lac (DDL) and bleached lac available on 

market are listed in table 2 [13,15]. 

 

 

Sr. 

No.  

Type of lac Commercial grades  

1. Seed lac Ordinary/ Genuine bysakhi, Fine bysakhi, Golden 

bysakhi, Golden kusumi, Golden bysakhi – bold grain, 

Golden kusumi – bold grain, Golden kusumi seed lac – 

Medium, Manbhum fine seed lac.  

 
2.                            

 

 

Shellac  

 

 

     Button lac              

Lemon one shellac, Lemon tow shellac, Standard one 

shellac, Superior shellac, Superior kusumi lemon, Kusumi 

button lac, superior kusumi button lac, light pure button 

lac, Pure one button lac 

Machine-

made shellac. 

Orange shellac, Lemon one shellac, Lemon two shellac, 

standard one shellac, Black T.N. shellac, Kusumi lemon 

shellac, Orange fine shellac 
3. Dewaxed decolorized lac 

(DDL)  

Dewaxed platina, Dewaxed blonde Dewaxed super 

blonde, Dewaxed lemon, Dewaxed orange, Dewaxed 

Garnet 
4. Bleached lac Dewaxed bleached shellac and Waxy bleached shellac 

     

Applications  

Lac is the only resin of animal origin, and it is Nature’s gift to mankind. At present, its importance has 

been raised in industries, pharmaceuticals, food processing, and textiles being an eco-friendly, 

biodegradable, and self-sustaining natural material. In India lac is used since ancient times for 

medication. It is profusely used in ayurvedic treatment for treating various illnesses. It is widely used 

on open wounds for quick healing and tissue generation. A slurry of lac paste in water mixed with butter 

oil and milk was commonly taken orally by sick or wounded persons. For controlling blood pressure 

Lac resin was used for oral administration with fresh goat's milk. It forms one of the main ingredients 

of a medicated oil known as Lakshadi taila which is reputed to bring down chronic fever and cure 

rheumatic pain. In modern pharmacy, it is commonly employed as a demulcent in preparations which is 

designed to treat diarrhea, dysentery, coughs, throat irritation and fevers. It serves as an emulsifying 

agent and gives viscosity to powdered drug materials. 
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Lac has innumerable applications in various fields.  More than 50% consumption of shellac is in the 

surface coatings in paints and varnishes due to its properties such as forming UV resistance of the film, 

smooth, decorative and durable films formation in alcoholic solutions, which dry rapidly as well ability 

to form solution in alkaline medium. Applications of shellac in the various field are enlisted in the table  

[13]. 

 

 

Field of application 

Specific application 

area 

Field of application Specific application area 

Pharmaceuticals Coating for tablets; enteric (digestive fluid proof) coating for tablets, 

pills, etc. Removing agent for medicinal odor. Enteric pills for sustained 

release medication 

Electronics Lamps, fluorescent lamps, insulating agent for parts, insulating varnish, 

PCB coating. 

Polishes  Fruits, furniture, floors, shoes, stain sealer, wallboard primer, knot and 

sap sealer on wood 

Food Chestnuts, healthy foods, glazing agent for chocolates and sweets, 

protective coating for oranges, lemons, apples, etc. Binding agent for 

stamp inks for lemons, eggs and cheese. Barrier coating for feeds and 

seeds. Protective candy coating or glazes on candies. Coating of apples 

and other fruits. Coating of food materials 

Printing ink Felt pen inks, binder for flexographic inks for paper, cardboard, non-

toxic printing ink for food packaging 

Paint and varnishes Wood finishing, metal foil, sealers, leather, rubber, car tyre. 

Cosmetics Additive and binder for manicure, mascara, eye shadow and 

conditioning shampoo for personal care. Setting agent for hairspray, 

microencapsulation for perfumes for longer stay 

Rub stones  Grinding wheel 

Others Felt hats, pyrotechnics, gunpowder, strippable paints, cards, stiffening 

felt in hat manufacture and also in textile industries 
             

 

Lac by 

product 

Applications Reference used 

Lac dye  Food grade lac dye in manufacture of skin creams, food and 

drug manufacturing and technical grade lac dye in textile 

industries for coloring silk and wool.  

5, 8, 13,14 

Lac wax Electrical industry, shoe creams, floor and car polishes, 

food, confectionery and tablet finishing, lipsticks, crayons 

and tailor’s chalk 

8,13  
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Isoambrettolide Perfumery industry 5,14 

Mollama  For production of standard quality bleached lac 5 

 

Indian institutes involved in research and development of lac culture 

Indian Institute of Natural Resins and Gums (IINRG) was formerly known as Indian Lac Research 

Institute (ILRI)) is a nodal Institute at the national level for research and development in arid, semi-arid, 

plateau and hilly regions of the country that help to improve the livelihood of local communities [2]. It 

was established at Namkun Ranchi in 1924 with the prime motto of research on lac in India and to 

increase lac production. Indian Institute of Natural Resins and Gums (IINRG) is then handed over to the 

Indian Council of Agricultural Research, New Delhi in 1966 [3]. This institution is fully devoted to the 

research and development of lac and succeed in increasing enormous lac production in India. Institute 

entail varying objectives such as lac and other natural gums & resins (excluding production) such as 

harvesting/ tapping, processing, product development, training, information repository, technology 

dissemination and national/international cooperation. There is an increase in lac production in several 

regions of the country through training programs, capacity building programs run by this institution 

throughout India to make skilled individuals who can do scientific lac cultivation [4] Scientific 

cultivation with integrated pest management, enhancing exploitation of unexploited host plants, and 

cultivation through ‘Joint Forest Management’ program helps cultivars in raising production and gaining 

good economic returns. This institute also supports by providing financial assistance to lac cultivars. [2] 

Current lac research 

Yan, X., et al., prepared color-changing and self-repairing dual-function paint film with Lac Resin 

microcapsules and Fluorane microcapsules They found that paint film with lac resin microcapsules had 

a better crack inhibition effect. The results obtained are useful as a manufacture reference for 

multifunctional wood coatings [16]. 

 Lu, J et al., et al., extracted Shellolic esters and Lac dyes from methanol extract of the secretions of 

Laccifer lacca and studied their biological activity. They found some of the compounds considerable 

active against Bacillus subtilis, Escherichia coli and Streptococcus aureus microorganisms. [6]  

Chowdhury, S., put forth the concept of establishment of Brood Lac bank in Chhattisgarh, inspired by 

an idea of preserving and maintaining local biodiversity along with enhancing forest-based livelihoods. 

The idea of the Brood Lac Bank has been further extended to envision “Lac Clusters” which would not 
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only sustainably produce lac but also add value though local processing, enabling rearers to produce raw 

industrial lac through local lac-based networks to directly engage with the market [1]. 

Mohanasundaram, A. et al., evaluated chemical communication between the lac insect-associated 

products and the lac predators under the laboratory condition. They found that Eublemma amabilis 

showed a great response to lac insect whole-body extract. Another lac insect predator Pseudohypatopa 

pulverea also showed higher response to lac insect whole body extract than resin, wax, crawler and lac 

insect female extracts. [10] Along with this much research about lac cultivation, pest management, 

marketing and application based research has been taking place contributing enormous fruitful 

knowledge to this area [11,12,18]. 
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ABSTRACT: 

 In this survey to identify the superficial concept of spiders how to trap the harmful insect 

on traditional crop around farm field of Dharni Tahasil, Melghat region (MS) India. There are 

thousands of insects living on a farm. They can be both helpful and harmful to the farm and the 

farmer. The importance of spiders with reference to role of spider in agro-ecosystem has been 

mentioned as a trapping harmful insect of crop in Melghat region. A survey on spiders of agro 

ecosystem across the Melghat region around Dharni Tahasil has been discussed. 

 This survey becomes to elaborate the simple marking of spiders play an vital role to trap 

the harmful insects by prepared web on fencing made by farmer with dried sticks of bamboos or 

other twigs of trees as shown in captured photographs around the survey area. In case of some 

harmful insect are harmful to crop in farm field so naturally maintain the interaction between 

pray and predator in concern with the finding of our simple survey. 

Key words- Spiders, Crop, Predator, Harmful Insect, Food Web, Farm Field. 

 

Introduction: 

The monitoring the study of ―the nature of predatory action of spider‖ has been 

mentioned. Most species are carnivorous, either trapping flies and other insects in their webs, or 

hunting them down. They can‘t swallow their food as is, though—spiders inject their prey with 

digestive fluids, then suck out the liquefied remains (Vairale, 2020). 

The main objectives of the study i.e., to inspect the insect pest management system 

controlled by spider as naturally making their webs around the farm field and trapped the 

harmful insects of traditional crop such as soybean, maiz, sorgum, cotton, pigeon pea etc. 
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Most of the spiders have rather small bodies – 1 to 10 mm in length. The distinguishing 

feature from other invertebrates‘ group is the ability to produce silk that is used among others for 

construction of prey-catching webs used for hunting; construction of cocoons and nests; and 

cocoons for incubating the eggs as well as for spreading through the air on the threads spun from 

the silk, so-called gossamer. The spiders are predatory animals that use their venom to paralyses 

their prey. Insects are their usual prey (e.g. flies, true bugs, orthopterans), but sometimes they 

prey also on other arthropods, including spiders. Spiders are present in almost all of the 

terrestrial ecosystems. They have managed to colonize almost all the continents (excluding 

Antarctic) and almost all the environments and climate zones on Earth. They can be usually 

found on the land, but they can be also observed while in the air, travelling – often over long 

distances – on long thin silk threads (Marzena and Hajdamowicz, 2016). 

 Certain insects can be dangerous to animals and plants. The following are a handful of 

insects that can threaten the vitality of gardens: Aphids: These insects congregate and suck on 

the juice needed to sustain plants. Bald-faced hornet: Hornets tend to be an aggressive species 

that can sting repeatedly. 

Spiders are one of the largest groups of predatory organisms in the animal kingdom with 

more than 30,000 species distributed over 60 families worldwide. They are so miscellaneous 

they are found almost everywhere on ground, from arctic islands to dry desert regions. They are 

particularly abundant in areas of rich vegetation. It is no amplification to say that spiders have 

occupied all possible ecological niches on land, (Amalin, 2004). Recent trends in agriculture 

towards reduced pesticide use and ecological sustainability have lead to increased interest in 

spiders as potential biological control agents. Although the Chinese have amplified spider 

populations in field crops as a pest management approach for centuries, much debate remains as 

to whether spiders will effectively control pest populations in U.S. agricultural ecosystems. This 

technical bulletin reviews the literature to describe the reduction of insect pest densities by 

spiders and the effects of pesticides on spiders, in addition to addressing the question of whether 

spiders can be effective bio-control agents, techniques to safeguard and enhance spider grouping 

(Darlene et al., 2003). 
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Materials and Methods: 

 Photographic study and observation in farm field around the Dharni Tahsil of Melghat 

region (MS) India, to find out the predatory action of common spiders on protection compound 

wall/ fencing prepared by the most of the farmers on their field with dry branches of trees, 

bamboo sticks wooden plates etc.  

 

Results and Discussion: 

As per our survey we were find out the predatory interaction of spiders by preparing web 

and trapped insects those are harmful for the traditional crop around Dharni Tahsil of Melghat 

region (MS) India and photos were collected. Again more harmful insect identification will carry 

forward for further findings as per the entomological point of view. 

          

Food webs are organized into similar groups based on where organisms get their energy 

called tropic levels. Plants are considered producers because of their ability to convert sunlight 

energy into usable energy (food) through the process of photosynthesis. All other organisms are 

considered consumers, as they must eat their food by consuming other organisms (dead or alive, 

plant fungi, or animal). Herbivores are animals that eat only plants, while predators eat only 

other animals. 
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 An example food-web diagram representing some of the interaction that commonly occur 

in various biological communities. Insects create the biological foundation for all terrestrial 

ecosystems. They cycle nutrients, pollinate plants, disperse seeds, maintain soil structure and 

fertility, control populations of other organisms, and provide a major food source for other taxa 

(Geoffrey and Scudder, 2017). In case of some harmful insect are harmful to crop in farm field 

so naturally maintain the interaction between pray and predator in concern with the above 

finding. 

 

Conclusion: 

From this activity, students will gain a better understanding of: 

- The organization of biological communities with regards to food based interactions  

- Food web construction and organization of spiders 

- The importance of spiders to the stability of their communities and to farmers in  their 

farm fields for trapping the harmful insects for crops. 
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ABSTRACT: 

Water is probably the only natural resource to touch all aspects of human civilization 

from agricultural and industrial development and having the cultural and religious values. 

Now a days, this freshwater has become the fastest depleting natural resources globally. 

Only a small percentage of water exists as freshwater, and the portion accessible to human 

is again a negligible part of its global sock the surface water bodies such as rivers and lakes. 

However, knowingly or unknowingly, it is this rarest of resource, which we abuse severely. 

Ignorant irresponsible and careless management has brought the water of the world to 

serious depletion. The available freshwater is not accessible to all people due to differences 

in geographical, geological, climate, and demographic reason. Global literature survey 

reveals that 70 % of earth surface is covered by water. Although it is surprising that there is 

shortage of pure freshwater because more than 97 % water is marine and only 3 % fresh, 

soft water is suitable for human consumption and other uses. 

Key words: Water, Cladocerans diversity, Zooplankton, Physicochemical parameter. 

 

Introduction: 

The world is fast growing with its technologies and the population on earth is 

increasingly tremendously. So the dependence as well as exploitation of freshwater 

resources is also increasing rapidly. It is not just the population increase alone but also the 

technology aided excessive uses, abuses and misuses of water resources that break the 

natural water cycle. Modern humans cannot advance without determine the right levels of 
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use for various purposes. The need for the integrated development and management of the 

lakes, reservoirs, river basins has been recognized not only to harness the optimal benefits 

of this system but also to maintain the ecosystem that they represent. Every natural system 

has the capacity to purify itself. Biota of a water body is basically responsible for its natural 

renewal of purity. The capacity of a system to purify water is an important issue to be 

investigated in the context of water resource management.  

The nature of threats to fresh water resources is almost uniform across the state, though 

some of them may be site specific. The major threats identified in the state vary in character 

and intensity. The main causes being change in land use, catchment degradation, irrational 

use of water, ground water depletion, domestic and industrial pollution, Eutrophication, 

intrusion of exotic weeds, local biodiversity loss, crossing of carrying capacity of wetland, 

climate change, droughts, floods, disaster, social economic regional disparities and issues, 

and local and trans boundary conflicts.  

Most of these cause negative and cumulative environmental impacts and are 

incremental with time having long-term effect. The changing attitude of the people for 

modern lifestyles and the dilemma between Growth V/s Developments are some of the 

common factors in aggravating the threat perception in rapidly industrializing state of 

Maharashtra. According to Samant (2012), in the last few decades it is increasingly realized 

that there is exponential increase in the environmental problems in the state, just as in the 

whole country. The Maharashtra being a leading industrialized and urbanized state in India, 

the gravity and extent of these problems has become more severe.  

The quality of water may be described according to their physicochemical and 

biological characteristics. An understanding of water chemistry is the basis of the 

knowledge of the multi-dimensional aspect of aquatic environmental chemistry, which 

involves the source, composition, reaction and the transportation of water. The water bodies 

of rivers, lakes and dams or reservoirs are continues subject to a dynamic state of change 

with respect to the geological age and geo-chemical characteristics.  

This is demonstrated by continuous circulation, transformation of energy and matter 

through the medium of living and their activities. Water flows plays a vital role in nutrient 

dynamics and aquatic productivity through transport of nutrients to the organism (Barik et 
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al., 2010). However, the accelerating effects of human activities on biodiversity and the 

possibility that the loss of biodiversity might impact ecosystem functioning renewed interest 

in the effects of diversity on ecosystem processes and on ecosystem services essential to 

society. Estuaries are bodies of water classified by the interaction of a river and the ocean or 

sea. Wetlands vary in size, shape, and pattern however the most common types, marshes, 

bogs and swamps, often fluctuate between containing shallow, freshwater and being dry 

depending on the time of year (Patra et al, 2011; Jyotsna et al, 2014; Nair et al., 2015) 

Chemical composition of water in a natural environment is influenced mainly by 

precipitation, type of soil and bedrock in the watershed, erosion, evaporation and 

sedimentation. There are hundreds of variables which are considered to play a role in water 

quality however a few have been determined to be of greater interest regarding the role 

they play in aquatic ecosystem health. While certain biological activities have an impact on 

dissolved gas concentrations, nutrients, etc. human activity is one of the strongest influences 

on water quality (Basawarajeshwari et al., 2015; Kadam, 2016; Sivalingam et al., 2018). 

Limnology classifies lakes or other bodies of water according to the trophic state index. An 

oligotrophic lake is characterized by relatively low levels of primary production and low 

levels of nutrients. A eutrophic lake has high levels of primary productivity due to very high 

nutrient levels. Eutrophication of a lake can lead to algal blooms. 

 Dystrophic lakes have high levels of humic matter and have typically yellow- brown, 

tea-coloured waters. These categories do not have rigid specifications; the classification 

system can be seen as more of a spectrum encompassing the various levels of aquatic 

productivity. Hence, these physico-chemical properties directly relate the biodiversity in 

concern water body. As Communities of organisms that are dependent on each other and on 

their environment live in aquatic ecosystems (O'Sullivan and Reynolds, 2005; Keddy, 

2010).  

Review of Literature : 

Krishna and Kumar (2017) noted that zooplankton holds a key position in the food 

web as it was directly related to the consumption of organic energy produced by 

phytoplanktonic photosynthesis and then by transforming it to the higher tropical levels of 

hetirotropes such as fish. Some zooplankton population disappeared at a specified period 
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and reappeared during other period. This disappearance may be due to the fact that some 

species occur in spores, under favorable conditions spore germinate and appear as 

zooplankton. Plankton diversity and physicochemical parameters of water are important 

criteria for evaluating the suitability of water for culture practices. In this study, we tried to 

assess zooplankton richness, evenness and diversity to observe the  state of pond water in 

the study area. A total number 16 species recorded with 9 Rotifera, 3 Cladocera and 4 

Copepods. In the rotifers the genus Brachionus is the dominant group. 

Taruni and Manoj (2017) studied on Physico-chemical Parameters and Zooplankton 

diversity of lake on Tapi River at Utran, Surat, Gujarat. For the study, water samples were 

collected from the pre-selected site. Different Physico- Chemical parameters such as 

Temperature, pH, Dissolved Oxygen, Total Dissolved solids and Total Hardness were 

analysed according to the guidelines of APHA. Zooplankton samples were collected and 

preserved by using 5% formalin. The qualitative estimation of Zooplankton were done by 

using standard reference materials. This investigation showed that Zooplankton found 

during the study were belonging to major five groups i.e. Protozoa, Cladocera, Rotifera, 

Copepoda and Ostracoda. Diversity of Rotifera (12 genera) was highest followed by 

Cladocera (8 genera) and Copepoda (5 genera). Protozoa (3 genera) and Ostracoda (3 

genera) comprised similar generic diversity during the study.  

Narasimman et al. (2018) stated that zooplankton biodiversity serves as an 

ecological indicator of aquatic environment due to their rapid response according to 

environmental changes. At the present study, impact of seasonal changes on zooplankton 

biodiversity was conducted in the Ukkadam Lake, at Coimbatore city, Tamil Nadu, India. 

During studied period, in total, 28 species of zooplankton were noticed, which includes 9 

species of each Rotifera and Cladocera and 5 species of Copepoda and Ostracoda. In this 

present observation, total abundance of Rotifera was found to be predominant with 35%, 

followed by Cladocera 29%, Copepoda 29% and Ostracoda 7%. The population density of 

various group of zooplankton was observed, and it was found to be following order Rotifera 

> Copepoda > Cladocera > Ostracoda. The high and low population densities were recorded 

in summer and early monsoon season respectively. This higher zooplankton population 

density in summer might be due to the temperature acceleration in the Ukkadam Lake. Their 
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study revealed that zooplankton productivity was found to be higher in the Ukkadam Lake 

when the temperature was increased in summer season. 

Sivalingam (2018) examined the water quality of Manchiryal town lake Adilabad 

district Andhra Pradesh, India. The water quality analysis during the academic year June 

2013-May 2014 was performed. The water quality analysis helps to know the suitability of 

water for different purpose like. Agriculture, industrial and domestic uses etc. In this study 

period water samples were collected in early morning hours at 7-00am to 9-00am. The 

physico-chemical parameters were used to indication of water quality. In the study period 

13 parameters were analysed to water quality of lake used by stranded method.  

y are atmosphere temperature, water temperature, pH, transparency, turbidity, TDS, DO, 

BOD, COD, Cl, P, S. The lake surrounding devotional activities are main cause to pollution 

of this lake water quality. The main cause to pollution of this lake urbanization, 

industrialization, domestic uses, devotional activities and people interact with lake 

surroundings. That‘s why plankton species low number/lit were recorded. Because domestic 

activities and sewage consult to the rainy season is main cause to pollution of this lake 

water. 

Sharma and Sharma (2019) investigated the zooplankton diversity in relation to 

physico-chemical parameters of surface water in Barnai pond of Jammu district. Water 

parameters were analysed by following various standard methods , where as zooplankton 

were collected through the plankton net of standard bolting silk cloth no. 25 (mesh size 

0.003-0.004 ìm) and the total number of zooplankton was counted by using Drop count 

method. A total of 38 zooplankton taxa along with Nauplius larvae were observed belonging 

to 5 major taxonomic groups: Protozoa (6 species), Rotifera (21species), Cladocera (6 

species), Copepoda (3 species) and Ostracoda (2species). Physico-chemical parameters of 

Barnai pond revealed well marked fluctuations with maxima and minima values of each 

parameter during specific seasons and zooplankton analysis revealed seasonal variations 

with an increase during summer and a fall during winter and monsoon seasons. 

Anbalagan and Sivakami (2019) mentioned that the distribution and diversity of 

zooplankton in aquatic ecosystem depends mainly on the physico-chemical properties of 

water. Zooplankton have been considered as ecological importance organisms. The 
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Mayanur Dam contained a total of 22 species of zooplankton belonging to Protozoa, 

Rotifera, Cladocera, Copepoda, Ostracoda and Anostraca. A percentage comparison among 

the various zooplankton species reveals that the rotifers were the dominant group forming 

50% of the zooplankton followed by cladocerans and copepods representing 13.7% each. 

This was followed by Ostracoda and Protozoa representing 9% each followed by Anostraca 

forming 4.6% of the total zooplankton. Thus, each group of zooplankters preferred to reach 

their peak in different months of the year. 

The above literature clears that the zooplanktons are one of the important biological 

indicator that represent the health of water body. Their abundance is related to the 

physicochemical properties of reservoir. 

 

Materials and Methods: 

The study was conducted during January to October 2020 to analyze the 

physicochemical status of reservoir with reference to zooplankton diversity. The effective 

protocol was adopted. The applied methods were as mentioned below. 

 Study Area 

Maharashtra state has occupied a pride to be at the heart of the country. It has  also  

received  a ecologically fragile  western coast  of 500  km and  its geographical area also  

has  received  the  benefits  of  being  situated  at  the  southern  tip  of  the  Satpuda 

mountain and at the east at Western Ghats. This geographical situation of the state has 

bestowed with rich flora and fauna flourished these two ranges of Western Ghats and 

Satpudas  have  gifted  many rivers  and  water  bodies  to  the  state.  However, irrigation 

department have tapped these water sources and created good water potential for the 

development of the state. The reservoir selected for the present investigations is also one of 

the important water body present in Akola District of Maharashtra. 
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Fig. 1: Map of Shivan Reservoir 

It is earthen type reservoir that located between 20
o
 63‘ N and 77

o
 44 E. During 

monsoon reservoir gets enough water but in post monsoon period particularly March and 

April water level is very much reduced. The reservoir is surrounded by red laterite soil and 

black cotton soil. The inland reservoir is fed by seasonal drainage to its periphery and 

nearby local streams and springs (Akola Gazetteer, 2020). 

 

 The climate of area is characterized by a hot summer, well-distributed rainfall during 

the south-west monsoon season and generally dry weather during the rest of the year. The cold 

season is from December to February. This is followed by the hot season from March to May. 

The southwest monsoon season is from June to September while October and November 

constitute the post-monsoon season (Falling Rain Genomics 2020). The mean minimum 

temperature was 14.4
0
C and means maximum temperature is 36.8

0
C at town in the district. 

The normal annual rainfall over the district varies from 711 to 911 mm from south west 

monsoon during June to September. Except during the southwest monsoon season when the 

humidity ranges between 60 to 80 % the air is generally dry over the area. The summer months 

are the driest when the relative humidity is even less than 20% in the afternoon on many days. 

 The skies are heavily clouded to overcast during the south-west monsoon season. In 

the rest of the year clear or lightly clouded skies prevail. Winds are generally light with some 

increase in wind speed in the latter part of the summer and the monsoon season. In the post-
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monsoon months and the earlier half of the cold season the winds blow mostly from east or 

north-east. By February northwesterly and westerly winds start blowing. With the progress of 

the season winds from these directions become predominant. During the south-west monsoon 

season winds are mainly from directions between south-west and north-west. 

  

Field visits and Sample Collection 

 Water samples were collected from the lake early in the morning from different 

stations. Samples for physico-chemical analysis were collected manually from two different 

depths. Samples were collected from surface (1-2 cm) and bottom (maximum 10 meters) 

regions of the reservoir. Variations occurred in sampling according to the variations in water 

level of the reservoir. Samples were collected directly from the surface of water with the help 

of 2 liters acid cleaned bottles (Trivedy and Goel, 1986) and samples were transferred to the 

acid cleaned 2 liters polythene bottles using a plastic tube. All possible precautions were taken 

to avoid air bubbles. These water samples were kept in darkness packed in an ice boxes at 4
0
 C 

till the samples reached laboratory for analysis. 

 Water samples were collected separately for the study of all the zooplankton. 

Zooplankton were collected by filtering net known quantity (1000 liter) of water filtered from 

sampling site through zooplankton net which is made up of fine mesh and zooplankton 

collected in to 100 ml bottle which is attached at the bottom of net. The samples were 

preserved in 4% formaldehyde solution and studied for diversity by using standard key 

literature. 

  

Result and Discussion: 

 The study was conducted to analyze the physicochemical status of reservoir with 

reference to zooplankton diversity. The following charts represent the physicochemical status 

and zooplankton (Cladoceran) abundance in reservoir during study. The study revealed the rich 

zooplankton diversity.  
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The Physicochemical status of reservoir 

 

 
 

 The observed status of zooplankton diversity was mostly related to the studied 

physicochemical parameters. The observed results were correlated and significantly different at 

p<0.05. The results shows the positive relation between these physicochemical parameters such 

as Water Temperature, pH, Total Dissolve Solids, Total Hardness, Total Alkalinity and 

Chlorides, with observed zooplankton diversity. But comparing with BIS drinking water 

standard, the water of these sites is not that much suitable for drinking purpose but can be used 

for drinking after proper processing/ filtration. But water of reservoir is suitable for irrigation and 

fish culture. 

 

Relation between Zooplankton Abundance and physicochemical parameters 
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The findings of present study cleared that the seasonal fluctuations in water 

properties. While comparing with BIS drinking water standard, the water of these sites is 

not much suitable for drinking purpose but can be use for drinking after proper treatment. 

Physico-chemical status showed that the water is suitable for irrigation and fish farming. 

The study also revealed the rich zooplankton diversity. The observed status of diversity was 

mostly related to the studied physico-chemical parameters. The results showed the positive 

relation between these physico-chemical parameters such as Water Temperature, pH, 

Turbidity, Total Dissolve Solids, Total Hardness, Total Alkalinity, Dissolve Oxygen, 

Chlorides, Sulphates, Magnesium, Nitrate and Phosphate with number of zooplankton 

species. The presented observations are in will agreement with previous studies of 

Thirumala et al. (2011), Murugan and Prabhaharan (2012), Mohite and Samant (2013), Bera 

et. al. (2014) and Valentina et.  al. (2015). 

The reservoir represented rich zooplankton diversity. Biodiversity generally refers to 

the variety and variability of life on Earth. Biodiversity typically measures variation at the 

genetic, the species, and the ecosystem level. Terrestrial biodiversity tends to be greater near 

the equator, which seems to be the result of the warm climate and high primary 

productivity. Biodiversity is not evenly distributed; rather it varies greatly across the globe 

as well as within regions. Among other factors, the diversity of all living organisms depends 

on temperature, precipitation, altitude, soils, geography and the presence of other species 

(Mathur et al., 2008 and Kulkarni, 2009). 
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Abstract – 

The commonly known as American mint,medicinal herb or in Marathi is known as 

darptulas or bhustrena.The plants is used as stimulant,carminative,antispasmodic 

antirheumatic ,antisuporitic bath. It is commonly used for headache,stomach,snuff to stop 

the bleeding of nose and infection of uterus. The leaves and flowers extract are carried out 

in aqueous as well as hexane extraction for phytochemical study. Most of the plant parts 

(extract) identified eg.( leaf and flowerence ) serve as major source of active ingredient and 

products of secondary metabolites e.g alkaloid, terpenoidsetc used in curing diseases, 

production of drugs as well as inmaintaining good health by the traditional practitioners.The 

phytochemical screening of ethanol crude leave extract ofHyptis -suaveolensrevealed the 

presence of alkaloids, tannins, saponins and flavonoids. These metabolites observed by 

various techniques like solvent extraction by ultra-sonicator, rota-vapour, thin layer 

chromatography column separation and HPTLC technique. 

Keyword- medicinal herb,phytochemical,Hyptis–suaveolens, ultra-sonicator,American 

mint. 

Introduction-  

Human beings have highly used indigenous medicinal plant life, for treatment of diverse 

illnesses to heal therapy sicknesses.  Historical conventional know-how approximately 

residences or toxic consequences of vegetation, and herbs accumulated from these earliest 

times to provide health and predates all other medical treatment. But, on trial basis humans 

have discovered that under sure condition, physiological results of some secondary 

metabolites will have curative benefits.  

         A huge number of medicinal flowers contain important oils that have giant 

bioactivities. Those oil vegetation are been utilized for their fragrant price as flavorings in 

meals and liquids and as fragrances in pharmaceutical products. The medicinal impact 

benefited from plant substances typically resulted from the combination of secondary 

metabolites located inside the plant. Number one merchandise like carbohydrates, protein, 

nucleic acids, chlorophyll and lipids, the medicinal actions of plant life that are ordinary to 

specific plant species or corporations are constant with this idea as the mixtures of 

secondary products in a particular plant. The medicinal components present in vegetation 

cost had been, extraction of essential oils changed into accomplished the use of steam 

distillation technique, hydro-distillation technique, dry/damaging distillation,     

Inside the present examine Hyptis –suaveolens plant leaves and flowerence material of by 

means of the use of Rota-vapour changed into used to extract crucial oil from plant material. 

Those extracted substances are separate by column chromatography, thin layer 

chromatography and different characterization via using one of a kind characterization 

approach.  The medicinal values of diverse component like leaves and florescent of this 

plant as use from Vidhabha vicinity, especially Melghat location especially accrued in 

month of August to month of November year 2020. 
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Those vital oils are complex mixtures of, created from terpenoid hydrocarbons, oxygenated 

terpenes and sesquiterpenes. They originate from the plant secondary metabolism and are 

chargeable for their characteristic aroma.This article report the phytochemicals constituents 

of leaf extract of Hyptis –suaveolens plant leaves and flowerence material and their 

potential for medicinal application. 

Materials And Methods 

The fresh leaves of Hyptis –suaveolens. were collected in the month especially Melghat 

location especially accrued in month of August to month of November year 2020. 

The plant was authenticated at Department of Botany, Dr. R.G.Rathod Arts and science 

college Murtizapur Di –Akola.[MS], India. Collected fresh leaves were washed and used for 

the study of microscopic characteristics. The dried leaves of the plant was powdered and 

passed through 40 mesh size and stored in an airtight container for further use. 

Extraction and Isolation- 

Near about 500gm leaves of Hyptis –suaveolens dried and pulverized to powder using 

pestle  and mortar in the laboratory. The plant material was macerated    with hexane at 

room temperature and the extract store in refrigerator until the need of further study.   

Phytochemical screening– 

Phytochemical analysis of the crude extract of hexane was carried out according to standard 

method  (Rangari et-al in 2002)  

Table 1: Qualitative Analysis of Phytochemicals 
sr.no       Test   Observation 

1 Test of Alkaloids   

 1.0ml of plant extract was taken and then adds 1.0 ml of saturated solution of 

picric acid was added.  

Yellow colour appears  

2 Test of  Tannins   

 About 0.5 g of the extract was boiled in 10 ml of water in a test tube and then 

filtered. A few drops of 0.1 fecl3 was added  

Brownish green or blue- black 

coloration.  

3 Test of  Saponins  

 0.5g of extract was added in 5ml of distilled water in a test tube.  

The solution was shaken vigorously.  

The frothing was mixed with 3 drops of olive oil and shaken vigorously. 

Stable persistent froth  

appears. Formation of an emulsion  

4 Test for Tarpenoids  

 5 ml of extract was mixed with 2 ml of chloroform and 3 ml of conc. H2SO4 was 

carefully added to form a layer.  

A reddish brown coloration of the 

interface was formed.  

5 Test for Flavonoids   

 5 ml of dil. Ammonia solution were added to a portion of the crude  

extract followed by addition of conc. H2SO4. 

Yellow coloration occurs. 

6 Test for Phenol   

 2 ml of extract was taken and add 2 ml of Folin’s reagent.  Appearance of violet or  

browncolour. 

7 Test for phytosterol(salkowski reaction)  

 0.5ml of extract was takenin test tube add 1ml of concH2SO4 and 1 ml chloroform  Appearance of reddish  or  

brown colour in cholrofom layer  

8 Libermann-Burchads test for Triterpenoid  

 Extract are treated with few drops of acetic anhydridesboil and cool and 

concsulphuric acid added  

showed a brown ring at the junction 

of two layerand formation of deep 

red colour 

9 Test of lactones  

 0.5ml of extract and 1ml of sodium nitroprusside and 1ml of pyridine were added 

in testtube and 0.1ml of NaOH 

Appearance of reddish deep colour 

 

10  Test of glycosides   

 1 ml glacial acetic acid few drop of ferric chloride solution and concsulphuric acid 

added 

Appearance of reddishbrown 

Colour at the junction of liquid 

presence of deoxy sugar. 

 

 

 

129



Scholars Impact: International Multidisciplinary Multilingual Peer Reviewed Research Journal    

 VOL.7 |   ISSUE  3 |  SEP     2020 www.scholarsimpact.com|scholarsimpact@yahoo.com 261 

Thin Layer Chromatography (TLC) 

        TLC analysis was carried out for the plant extracts dissolved in hexane. For the 

analysis the silica gel sheet was used, fresh leaves extracts were analyzed using TLC. The 

sheets are kept in TLC Chamber for one hour, depending on the polarity of the eluted 

fractions to be analyzed. The sheets were treated with 1% ninhydrin diluted to acetone. 

HPTLC Technique 

         HPTLC analysis was carried out for the plant extracts dissolved in hexane The 

HPTLC characterization perform at Sophisticated Instrumentation Centre For Applied 

Research & Testing (SICART),Sardar Patel Centre for Science & 

Technology,CharutarVidyaMandalVallabhVidyanagar. 

Results and discussion. 

Phytochemical Investigation: 

          The Phytochemical screening of dried leaves or useful material plant part showed 

positive results as the tests like Terpenoids, Flavonoids, Saponins, Tannins and steroids. 

This data clear that there is presence of various phytochemical in Plant extract. 

Table (3.1): Phytochemical screening of extracts of medicinal plants 
Sr.No. Phytochemical 

Constituents  

Leaves in 

Hexane extract 

Leaves in Aqueous 

extract 

Flowers in  Hexane 

extract 

Leaves in Aqueous 

extract 

1 Tannin  + ++ +++ + 

2 Saponins -- ++ ++ - 

3 Steroid  -- -- -- -- 

4 Flavonoids  ++ +++ ++ - 

5 Alkaloids  -- + + ++ 

6 Terpenoids  ++ +++ +++ + 

7 Glycosides  + ++ ++ -- 

8 Coumarins  -- -- -- -- 

9 Carbohydrates  + ++ - + 

10 Quinine  ++ ++ +++ + 

11 Resin  + -- ++ + 

 

Quantitative spectrophotometric analysis for phenolic content and flavonoids: 

The total phenolic and flavonoids content of plant aqueous extract were determined 

 

 

 

 

 

 

spectrophotometrically using the tannic acid and quercetin standard calibration curves, 

respectively, as per Ranjana sing et al (2015)(7). Both standard curves showed linearity with 

R2 value 0.962 and 0.956. The total phenolic and Alkaloids content was found as per given 

table 3.2. presence of various phytochemical in Plant extract diabetic treatment alkaloid is 

used as antidiabetic drug. 

 

 

 

 

 

 

 

 

 

Sr 

no 

Plant name phenolic 

(ug/ml) 

Flavonoids 

(ug/ml) 

Alkaloids 

(ug/ml) 

 

Steroids 

(ug/ml) 

 

1 Hyptis –

suaveolens 

27.232 48.34 1.232 1.032 
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Table-2. The total concentration of   phenolic, flavonoids , Alkaloids and steroids. 

 
 

 

 

 

 

 

 

 

TLC purification of the extracts 

The TLC of hexane extract of plant is shown with their RF values. Hence, further 

investigations are required to isolate, purify and characterize those compounds which are 

responsible for the treatment of pharmaceutical disorders like anti-cancer, antitumor, 

antidiabetic properties. 

Table 3: TLC of ethanol extracts in mobile phase petroleum ether: benzene: methanol 

(16:4:2). 

 

 

 

 

 

 

High Performance Thin Layer Chromatography (HPTLC): 

Chromatographic fingerprint profile of ethanol extracts plants were studied by HPTLC. For 

better resolution and maximum number of spots, and satisfactory resolution was obtained in 

the solvent  

Toluene: Ethyl acetate: Formic acid:: 8:4:2. After scanning and visualizing the plates in 

absorbance mode at both 254nm and 366 nm range. 

The results from HPTLC finger print, The Rf values ranged from 0.07 to 0.99. It is also 

clear from Table 3.4 and the chromatogram as shown in (Fig. 3) that were found to be more 

predominant as the percentage area is more with respectively. HPTLC plate showed 

different colourphytoconstituents of ethanol extract. The bands revealed presence of 

different colour bands showing the presence of steroids, alkaloids and terpenoids etc. 

 

Sr 

no 

Plant name N0.  

of  

Bands 

Rf 

Value 

Spraying  

Regents 

Colour of Band 

Appeared 

Phytochemical  

Detected 

 

 

1 

 

 

 

Hyptis –

suaveolens 

 

 

5 

0.08 Vanillin-sulphuric acid reagent Blue Saponins 

0.32 5% Ferric chloride Dark grey Flavonoid 

0.41 5% Ferric chloride Dark grey Flavonoid 

0.62 FeCl3 Intense red Phenol 

0.74 Ethanolicsulphuric acid Brown Alkaloids 

Sr 

no 

Plant name phenolic 

(ug/ml) 

Flavonoids 

(ug/ml) 

Alkaloids 

(ug/ml) 

 

Steroids 

(ug/ml) 

 

1 Hyptis –

suaveolens 

27.232 48.34 1.232 1.032 
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Table 4: HPTLC of hexane  extracts in mobile phase Toluene: Ethyl acetate: Formic acid:   

(8:4:2) 

 
 

 

 

 

 

 

Conclusion 

In the present investigation, Hyptis –suaveolens(Labiatae) is an aromatic annual 

shrubdistributed in tropical and subtropical region. It wasreported to be used for as 

anticancer agents (3).This study observation for biologically active compounds with fewer 

side effects as well as in essential oil antimicrobial activity against a wide range of 

microorganism.The studies on composition of essential oil are necessary therefore in further 

study are very necessary to conserve and Further advanced spectroscopic studies are 

required for the structural elucidation and identification of compounds 
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Plant name N0. of  

Bands 

Rf 

Value 

1 Hyptis –

suaveolens 

8 0.11,0.17,0.22,0.29,0.69, 

0.79,0.82,0.91 
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ABSTRACT 
Most of the plant parts identified like (leaf) serve as major source of active ingredient and products of secondary 
metabolites e.g alkaloid, terpenoids etc used in curing diseases, production of drugs as well as in maintaining good 
health by the traditional practitioners.The phytochemical analysis of Ricinuscommunis Lwas evaluated to ascertain 
some of the secondary metabolites that exhibit medicinal properties. The results of phytochemical screening of ethanol 
crude leaf extract of Ricinuscommunis Lrevealed the presence of alkaloids, tannins, saponins and flavonoids. These 
metabolites observer by various techniques like solvent extraction secondary metabolites could be responsible for the 
observed medicinal properties of, microwave oven, ultrasonicator, rotavapour, thin layer chromatography,column 
separation technique.This will involve a synergy between the traditional practitioners that will aim at formulating an 
integrative health for the overall goal of maintaining, enhancing and sustaining good health care. 
________________________________________________________________________________ 

Keywords: Phytochemical,Medicinal plant, traditionaland Metabolites. 

 
Introduction 

Ricinuscommunis L, a member of 
Euphorbiaceae family commonly known as 
“Arandi.” in in almost all hot places of India 
specially Amravati region.The Leaves 
ofRicinuscommunis Lare up to 24cm long, 
petioles. It is fairly common in field side which 
grown in hotter part of the India. 
PlantRicinuscommunis Lis extensively utilized 
for the treatment of pharmaceutical disorders 
antioxidative, antidiabetic,antibacterial, and 
hypoglycemic and hepatoprotective properties 
(1). It has been reputed in Siddha system of 
medicine as a remedy to treat jaundice; plants 
are an essential and integral component in the 
world of prescription medicine and have the 
ability to make various chemical constituents 
like flavonoids, alkaloids, and steroids. In some 
places, juice from the leaves of the plant is 
used with the liquid extract to tr1    1eat 
jaundice. 

 

Fig 1.a) Ricinus communis L 

Materials and Methods 

Plant material 

Ricinus communis Lleaves were collected 
during the month of February2015-
Octomber2015, from Satpuda and Dharni hill 
area near to Amravati region Maharashtra, 
India. The fresh leaves were separated and kept 
for shade drying.Dried leaf material was 
powdered using mechanical grinder and heat in 
microwave oven to get the powder of desired 
coarseness. Powdered material was preserved 
in an air tight container. 

Preparation of extracts 

Dried Ricinus communis Lleaf powder mixed 
with ethanol and keep in ultrasonicator for 
halfand hour to mix all chemical constituents in 
ethanol solvent wassubjected to successive 
extraction in asoxhlet extractor using ethanol 
andwater. The extracts were filtered andthe 
filtrates were concentrated under Rota vapour 
at room temperature to obtain the extractsas 
solid residues. 

Phytochemical screening 
Thin Layer Chromatography (TLC) 

TLC analysis was carried out for the plant 
extracts dissolved in ethanol and water solvent. 
For theanalysis the silica gel sheet was used, 
fresh leaf extracts and the cold dried leaves 
extracts were analyzed using TLC. The sheets 
are kept in TLC Chamber for one hour, 
depending on the polarity of the eluted 

133



Vidyabharati International Interdisciplinary Research Journal (Special Issue

 

Special Issue of Interdisciplinary e-Conference on Self Reliant India (SRI

fractions to be analyzed. The sheets were 
treated with 1% ninhydrin diluted to acetone 
and heated in anoven at 40°C for 30 seconds.

Test for Anthraquinones
The 0.5 g of the extract was boiled with 10 ml 
of sulphuric acid (H2SO4) and filtered while 
hot. The filtrate was shaken with 5 ml of 
chloroform. The chloroform layer was pipette 
into another test tube and 1 ml of dilute 
ammonia was added. The resulting solution 
was observed for color changes. 

Test for Terpenoids (Salkowski test)
The 0.5 g each of the extract was added 2 ml 
ofchloroform. Concentrated H
wascarefully added to form a layer. A reddish 
brown coloration of the interface indicates the 
presence of terpenoids. 

Test for Flavonoids
Three methods were used to test for flavonoids. 
First, dilute ammonia (5ml) was added to a 
portion of an aqueous filtrate of the extract. 
Concentrated sulphuric acid (1 ml) was added. 
Second, a few drops of 1% aluminium solution 
were added to a portion of the filtrate. Third, a 
portion of the extract was heated with 10 ml of 
ethyl acetate over a steam bath for 3 min. 
Themixture was filtered and 4 ml of the filtrate 
wasshaken with 1 ml of dilute ammonia 
solution. In all the cases, a yellow coloration 
indicating the presence of flavonoids was 
observed. 

Test for Saponins
The 0.5 g of extract was added 5 ml of distilled 
water in a test tube. The solution was shaken 
vigorously and the mixture is observed for 
astable persistent froth. The frothing was 
mixed with 3 drops of olive oil and shaken 
vigorously after which it was observed for the 
formation of an emulsion. 

Test for Tannins 
The 0.5 g of the extract was boiled in 10 ml of 
water in a test tube and then filtered. A few 
drops of 0.1% ferric chloride was added and 
observed for brownish green or a blue
colouration. 

Testforsteroids(Liebermann-Burchard’stest)
One ml of the extract was dissolved in 10ml of 
chloroform and equal volume of concentrated 
sulphuric acid was added by sides of the test 
tube. The upper layer turns red and sulphuric 
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treated with 1% ninhydrin diluted to acetone 
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Test for Anthraquinones 
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) and filtered while 
hot. The filtrate was shaken with 5 ml of 
chloroform. The chloroform layer was pipette 
into another test tube and 1 ml of dilute 
ammonia was added. The resulting solution 

 

Terpenoids (Salkowski test) 
The 0.5 g each of the extract was added 2 ml 
ofchloroform. Concentrated H2SO4 (3 ml) 
wascarefully added to form a layer. A reddish 
brown coloration of the interface indicates the 

Test for Flavonoids 
methods were used to test for flavonoids. 

First, dilute ammonia (5ml) was added to a 
portion of an aqueous filtrate of the extract. 
Concentrated sulphuric acid (1 ml) was added. 
Second, a few drops of 1% aluminium solution 

iltrate. Third, a 
portion of the extract was heated with 10 ml of 
ethyl acetate over a steam bath for 3 min. 
Themixture was filtered and 4 ml of the filtrate 
wasshaken with 1 ml of dilute ammonia 
solution. In all the cases, a yellow coloration 

he presence of flavonoids was 

Test for Saponins 
The 0.5 g of extract was added 5 ml of distilled 
water in a test tube. The solution was shaken 
vigorously and the mixture is observed for 
astable persistent froth. The frothing was 

s of olive oil and shaken 
vigorously after which it was observed for the 

 
The 0.5 g of the extract was boiled in 10 ml of 
water in a test tube and then filtered. A few 
drops of 0.1% ferric chloride was added and 

served for brownish green or a blue-black 

Burchard’stest) 
One ml of the extract was dissolved in 10ml of 
chloroform and equal volume of concentrated 
sulphuric acid was added by sides of the test 

turns red and sulphuric 

acid layer showed yellow with green 
fluorescence. This indicated the presence of 
steroids.(7) 

Quantitative analysis of phytochemical 
present in plants extract

Estimation of the total phenolic content

Total phenolic content in 
extract was determined by standard method of 
Ranjana sing et al (2015).Tannic acid was used 
as a standard phenolic compound. Standard 
calibration curve (Fig. 1.b) was plotted using 
known concentrations of tannic acid (10 
μg/ml) at 760 nm. For analysis 250 μl of 
Tannic acid/ plants extract was mixed with 1 
ml of distilled water followed by the addition 
of equal amount of Folin
The mixture was mixed and incubated at room 
temperature for 5 min before the addition 
% Na2CO3. Then final volume was made up to 
6 ml with distilled water. Absorbance of blue 
colored mixture was observed 
spectrophotometrically at 760 nm. The total 
phenol content in the test samples was 
calculated from the standard curve and 
expressed as μg tannic acid equivalent (TAE) 
/mg of concentrated plants extract. This 
process repeated for number of time to get 
constant reading for all plants part extract.

 Fig 1.b)Tannic acid calibration curve for 
phenolic compounds

Total flavonoids content

Aluminum chloride colorimetric method was 
used for flavonoid determination based on 
standard method of Ranjana sing et al (2015). 
Reaction mixture containing 100 μl plant 
extract in 2.0 ml of methanol followed by 0.1 
ml of aluminum chloride, 0.1 ml of potassi
acetate and 2.8 ml of distilled water was 
incubated at room temperature for 30 minutes. 
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acid layer showed yellow with green 
fluorescence. This indicated the presence of 

Quantitative analysis of phytochemical 
present in plants extract- 

Estimation of the total phenolic content 

Total phenolic content in plant extract aqueous 
extract was determined by standard method of 
Ranjana sing et al (2015).Tannic acid was used 
as a standard phenolic compound. Standard 
calibration curve (Fig. 1.b) was plotted using 
known concentrations of tannic acid (10 – 100 

at 760 nm. For analysis 250 μl of 
Tannic acid/ plants extract was mixed with 1 
ml of distilled water followed by the addition 
of equal amount of Folin-Ciocalteu reagent. 
The mixture was mixed and incubated at room 
temperature for 5 min before the addition of 7 

. Then final volume was made up to 
6 ml with distilled water. Absorbance of blue 
colored mixture was observed 
spectrophotometrically at 760 nm. The total 
phenol content in the test samples was 
calculated from the standard curve and 

s μg tannic acid equivalent (TAE) 
/mg of concentrated plants extract. This 
process repeated for number of time to get 
constant reading for all plants part extract. 

Fig 1.b)Tannic acid calibration curve for 
phenolic compounds 

 

Total flavonoids content 

minum chloride colorimetric method was 
used for flavonoid determination based on 
standard method of Ranjana sing et al (2015). 
Reaction mixture containing 100 μl plant 
extract in 2.0 ml of methanol followed by 0.1 
ml of aluminum chloride, 0.1 ml of potassium 
acetate and 2.8 ml of distilled water was 
incubated at room temperature for 30 minutes. 
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The absorbance of the colored reaction mixture 
was measured at 415 nm by spectrophotometer. 
Sample blank was prepared in similar way by 
replacing extract with distilled water. In this 
method quercetin was used as a standard to 
make calibration curve 10 mg of quercetin was 
dissolved in methanol and then diluted to make 
different concentrations (1-50 μg / ml). 
Flavonoids content was estimated as quercetin 
equivalent μg / ml of concentrated plants 
extract. This process repeated for number of 
time to get constant reading for all plants part 
extract. 

Fig 1.c) Quercetin calibration curve for 
flavonoids 

 

Results and discussion. 

Phytochemical investigation: 

The Phytochemical screening of Ricinus 
communis Lshowedpositive results as the tests 
like Anthraquinone, Terpenoids, Flavonoids, 
Saponins, Tannins and steroidsRicinus 
communis L. 

Table (3.1): Phytochemical screening of 
extracts of medicinal plants 

Sr 
no 

Test perform Ricinus 
communis 
Lleaves 
ethanolic 
extract  

Ricinus 
communis 
Lleaves 
aqueous 
extract 

1 Anthraquinone       +       + 
2 Terpenoids       +       + 
3 Flavonoids       +       + 
4 Saponins       +       + 
5 Tannins       -       + 

6 Steroids       +       - 

Quantitative spectrophotometric analysis 
for phenolic content and flavonoids: 

 The total phenolic and flavonoids content of 
plant aqueous extract were determined 
spectrophotometrically using the tannic acid 
and quercetin standard calibration curves, 
respectively, as per Ranjana sing et al (2015). 
Both standard curves showed linearity with R2 
value 0.982 and 0.984. The total phenolic and 
flavonoids content was found as per given table 
3.2 .as antioxidant used in medicinal 
application to cure jaundice. 

Table (3.2): Total phenolic and flavonoids 
contain in Abutilon Indicum.plant 

TLC purification of the extracts 

The TLC of ethanolic extract of Ricinus 
communis Lplant is shown in with their RF 
values. From it isevident that there are many 
components that are responsible for 
theantioxidant activity. Hence, further 
investigations are required toisolate, purify and 
characterize those compounds which are 
responsiblefor the antioxidant activity used in 
medicinal application to cure jaundice and 
increase the WBC from blood. 

Percentage of major phytochemical present 

The TLC of ethanolic extract of Ricinus 
communis L plant is shown in with theirThe 
percentage yield for the various phytochemical 
in ethanolic solvent extracts of Ricinus 
communis L plant is shown in Table 1.  
Phenolic in mg/lit has the highest percentage 
than, when compared to the other 
photochemical. 

1 phenolic  76mg/lit 

2 Terpenoids  27mg/lit 

3 flavonoid 39mg/it 

4 Saponins  7mg/lit 

5 Tannins  2mg/lit 

6 Steroids  56mg/lit 
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Sr.no Plant name  Total 
phenolic 
(ug/ml) 

 Total 
flavonoids 
(ug/ml) 

1 Ricinus 
communis L. 
 

       7.412         5.123 
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Conclusion

In the present investigation, Ricinus communis 
L. Medicinal plant species used to treat 
jaundice.The plants are used toincreases WBC 
of blood.The uses of these plants to treat 
various illnesses by the communities, because 
of poor socio-economic conditions, the high 
cost and a difficult access to allopathic 
medicines. The majority of the reported species 
are wild and rare. Now a day, conservation of 
traditional knowledge is necessary rel
modernization of the region and lack of interest 
in traditional patrician, in transferring it to next 
generation. Further advanced spectroscopic 
studies are required for the structural 
elucidation and identification of compounds.
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Abstract:  

A simple, efficient and environmentally benign method for N-tert-butoxy carbonylation of amines using urea as a 

mild and cost effective catalyst has been described.  

The salient features of the present protocol include high yields (65-99%), short reaction time, high selectivity, etc. 

 

Introduction 

Protection and deprotection plays an important role in the synthesis of various complex organic 

compounds. Among different functionalities, amine is one of the most important group present in plethora of 

bioactive compounds. So, its protection plays a pivotal role while designing the total syntheses of biologically 

active molecules. Till date, various protective groups are available for the amine functionality. Among these, N-

tert-butyloxycarbonyl (Boc) group is commonly used due to the ease of protection as well as deprotection and 

also it is stable for various base-catalyzed nucleophilic substitutions and catalytic hydrogenation reactions.
1
 

Different catalytic methods are available for the N-tert-butyloxycarbonylation under basic as well as Lewis 

acidic conditions using di-tert-butyl-dicarbonate (Boc2O) reagent that includes I2,
2
 Zn(ClO4)2.6H2O,

3
 ZrCl4,

4
 

HClO4-SiO2,
5
 ionic liquid,

6
 Amberlyst-15,

7
 sulfamic acid,

8
 etc. However, many methods have their own 

advantages, but most of them suffer from one or more drawbacks like elevated temperatures, highly basic 

conditions, long reaction times and high toxicity. To tackle these limitations still there is a scope for a new 

catalyst system that can minimise these drawbacks. Recently, the use of low molecular weight organic 

compounds as a catalyst in various organic transformations has gained momentum. Organocatalysts have 

several advantages such as they are cheap, inexpensive, and readily available, also they act as a green catalyst 

etc. Now a days urea and their derivatives serves as a important organocatalysts and have been used in various 

organic reactions such as mannich reactions,
9
 Biginelli reaction,

10 
etc.  

Keeping in mind all these advantages, we herein report for the first time use of urea as an 

organocatalayst for N-Boc protection of amines.  

 

Results and Discussion 

Initially, we carried out the reaction with equimolar quantities of aniline and di-tert-butyl dicarbonate 

(Scheme 1) using ethanol as a solvent and to our delight, the reaction was completed in 30 min with 98% yield.  

 

 

Scheme 1 

Comparison of our result with few of the reported procedures is presented in Table 1. which clearly indicates 

the efficiency of urea in the synthesis of Boc protected amines.  
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Table 1.  

Comparision of various catalysts employed for the N-Boc protection of aniline
# 

Entry Catalyst (mol%) Solvent    Time Yield(%) Ref. 

1 Iodine Neat 30 min 95% 2 

2 Zn(ClO4)2.6H2O CH2Cl2 12 h 92% 3 

3 Sulfonic acid functionalized 

silica 

CH2Cl2 45 min 83% 11 

4 β- cyclodextrin H2O 2.5 h 75% 12 

5 Yttria-Zirconia CH3CN 14 h 90% 13 

6 urea C2H5OH 30 min 98% This work 

         #
Reaction conditions: Aniline:  (1:1), (Boc)2O, room temperature. 

Here, in most of the cases, expensive catalyst system is required with long reaction time (entry 2-5) 

which limits the utility of the protocols. With the optimized reaction conditions in hand, we evaluated the scope 

of the reaction with various aromatic and aliphatic amines. Several amines were treated with 1 eq. di-tert-butyl 

dicarbonate in presence of 10 mol% of urea in ethanol as a solvent to obtain pure products without any column 

purification. The results (reaction time and the product yields) are depicted in Table 2. 

Table 2. Synthesis of various Boc protected amines catalyzed by urea 

 

 
Entry Amine Time Product Yield (%) 

   1. 

 

 

30 min 

 

 

98 

2. 

 

 

30 min 

 

 

85 

3. 

 

 

15 min 

 

99 

4. 

 

 

 

 

45 min 

 

 

86 
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5. 

 

 

45 min 

 

 

86 

 

6 
 

 

30 min 

 

 

 

 

75 

7 

 

 

210 min 

 

 

57 

8 

 

30 min 
 

 

75 

9 

 

 

45 min 

 

99 

10 

 

45 min 

 

 

78 

11 

 

60 min 

 

 

87 
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Anilines possessing electron withdrawing groups on the phenyl ring (such as chloro Table 2, entry 7, 

11) shows decrease in product yields with longer reaction time. In contrast, aniline having electron donating 

groups on phenyl ring (methyl or methoxy, Table 2, entry 2, 3, 5, 9) results in higher yields with rapid product 

formation. Position of substituents on aniline does not affect much on the product yield but, the effect can be 

seen on the reaction time. For example, substituent on ortho position of aniline requires more time for the 

completion of reaction as compared to para positions due to the ortho effect (Table 2, entry 9).  

 

Conclusion 

In conclusion, we described here a simple, convenient and environment-friendly protocol for the tert-

butyloxycarbonylation of amines using catalytic amount of urea. The present protocol shows several advantages 

such as high yields, shorter reaction times, safe handling, clean reactions, excellent selectivity and low cost. We 

envisage that this new method would be used as an alternative to other existing methods for the Boc protection 

of amines. 

Experimental  

General procedure for Boc protection of amines:  

To a mixture of amine (0.5 mmol) and Boc2O (0.5 mmol) was added urea (10 mol%) and stirred at 

room temperature for appropriate time as given in Table 2. The progress of reaction was monitored by TLC. 

After completion, the reaction mixture was washed with water and extracted with ethyl acetate (3 x 15 mL). 

The combined organic layer was dried over anhydrous sodium sulfate and concentrated in vacuo to afford the 

pure products. 

Spectral data of selected compounds 

(4-Methoxy-phenyl)-carbamic acid tert-butyl ester (entry 3, Table 2): White solid, M.P. 93-95°C; IR (KBr) 

υ 3363, 3074, 1691, 1523, 825 cm
-1

; 
1
H NMR (200 MHz, CDCl3) δ 1.48 (s, 9H), 3.74 (s, 3H), 6.20 (br s, 1H), 

6.76 (d, J=8.76 Hz, 2H), 7.24 (d, J=12.42 Hz, 2H).  

Naphthalen-1-yl-carbamic acid tert-butyl ester (entry 10, Table 2): Clear solid, M.P. 94-96°C; IR (neat): υ 

3257, 3051, 1687, 1541, 765 cm
-1

; 
1
H NMR (200 MHz, CDCl3) δ 1.52 (s, 9H), 6.83 (br s, 1H, NH), 7.38-7.88 

(m, 7H).  

12 

 

 

20 min 

 

92 

13 

 

 

60 min 

 

 

28 

14 

 

 

50 min 

 

 

40 

15 CH3(CH2)3NH2 30 min CH3(CH2)3NHBoc 75 
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Abstract 
Use of organic materials such as farmyard manure, cakes of plant origin and 

Vermicompost, are important components of the bio-organic concept of orange cultivation. The 
Vermicompost application is one of the effective methods to rejuvenate the depleted soil fertility 
and enrich the available pool of nutrients and conserve more water, maintain soil quality and 
conserve more biological resources. Nagpur Oranges (Citrus reticulata) are predominantly 
grown on black soils, rich in minerals. It was observed that due to consistent depletion of 
organic matter and higher availability of potassium in soil induced high acidity in the fruits, 
which take comparatively longer time for ripening that result in poor fruit yield and quality. 
Increased realization of ill effects due to exclusive use of chemical fertilizers, unsustainable 
productivity of orange and growing demand from consumers for fruit quality have fostered 
experimentation with some alternative cultural practices. Organic culture is claimed to be the 
most benign alternative.  
 

Key Words: Citrus fruit, Production growth, Best in quality. 
 

Introduction 
 Use of organic materials such as farmyard manure, cakes of plant origin and 

Vermicompost, are important components of the bio-organic concept of orange cultivation. The 
Vermicompost application is one of the effective methods to rejuvenate the depleted soil fertility 
and enrich the available pool of nutrients and conserve more water, maintain soil quality and 
conserve more biological resources. As reported by some of the researchers vermicomposting is 
an appropriate technology for residue and waste management [8]. Vermicomposting is an easy 
and effective way to recycle agricultural waste, city garbage and kitchen waste along with 
bioconversion of organic waste materials into nutritious compost by earthworm activity [7]. 
Vermicompost is potential organic manure rich in plant nutrients compared to farmyard manure 
or other organic manures in respect to supply of N, P, and K fertilizers [1].Citrus reticulata 
(Nagpur Orange) is one of the most promising fruit crops of Vidarbha. It is claimed to be one of 
the most remunerative and potential foreign exchange earning fruit crop of Vidarbha but recently 
drying of orange trees, irregular flowering due to varied abiotic and biotic factors resulted in 
significant decrease in productivity of orange. Oranges are predominantly grown on black soils, 
rich in minerals. It was observed that due to consistent depletion of organic matter and higher 
availability of potassium in soil induced high acidity in the fruits, which take comparatively 
longer time for ripening that result in poor fruit yield and quality. Increased realization of ill 
effects due to exclusive use of chemical fertilizers, unsustainable productivity of orange and 
growing demand from consumers for fruit quality have fostered experimentation with some 
alternative cultural practices. Organic culture is claimed to be the most benign alternative. The 
activities of dehydrogenase, nitrogenase, phosphatase, arylsulfatase and urease were found 
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higher in process of vermicomposting [12]. Vermicomposting is fast growing popularity as a tool 
of reclamation of waste and used vermicompost for reclamation of waste land [3, 13]. Fertilizer 
have almost replaced use of farmyard manures and resulted in severe depletion of soil quality by 
erosion and loss of organic content [9]. Vermicompost have a much finer structure than compost 
and contain nutrients informs that are readily taken up by the plants such as nitrates, 
exchangeable phosphorous and soluble potassium, calcium and magnesium[6]. Their growth 
productivity and ability to transform organic waste as animal dung, agricultural residues, urban 
washes and sludge have been widely reviewed.  
 

Materials And Methods: 
The work were carried out in my own field at Nagarwadi Orange Garden during period of 

one year from Dec 2017 to Nov 2018, to study the effect of vermicompost application on 
productivity and quality of orange in typical expansive clay soils in the field of 02 hectors with 
500 trees. The soil had pH 7.6, CaCO

3 
79 g /kg, organic carbon 6.3 g/ kg

   
and. The culture bed of 

20ft X 20ft for experimental sets were prepared by putting a layer of garden soil up at the base 
over this softened wastes mixed with cow dung in equal proportion was added on the surface of 
the soil. The entire culture trough was left for 15 day prior to experimentation for composting of 
the bedding materials. These stock foods were stabilized by moistening with water to maintain 
75 - 80% moisture content. The heat produced due to decomposition process was reduced by 
sprinkling water over the bed. In 10 15 days, the predigested compost was ready for the 
preparation of vermicompost. After 15 days 300 worms were introduced in bed. Surface of the 
composting setups were covered with polythene to prevent the entry of predators and to keep 
away flies. This setup was left without disturbing the beds and worms until the vermicast were 
produced [4]. Water was sprinkled over the surface once a day and sometimes alternate days if the 
bed was wet and covered by net during the time of vermicomposting. 
 

Result And Discussion 
Vermicomposts prepared from cow dung and wastage fruits in the field processed by 

earthworm. Is used as a best organic fertilizer in terms of nutritional quality and the impact on 
the growth of the fruit and plant. The earthworm activity accelerated the process of waste 
products decomposition and stabilization and promoted biochemical characteristics of the 
Vermicastings that were favorable for plants growth. Vermicomposting has been recently 
universally accepted as eco friendly technology for sustainable development and abatement of 
pollution caused by municipal; garbage, sewage, sludge, agricultural wastes. The higher 
potassium concentration in the end product prepared from sewage sludge [5].  The calcium level 
was more in experimental than control. This is due to microbes in gut of earthworms and their 
metabolic process. Calcium, Potassium is higher in Vermicompost[2]. The results at the present 
experiment revealed that the reduced C: N ratio of the substrate material reflects the organic 
waste mineralization and stabilization during the process of composting or vermicomposting. 
The loss of carbon as carbon dioxide through microbial respiration and simultaneous addition of 
nitrogen by worms in the form of mucus and nitrogenous excretory material lowered the C: N 
ratio of the substrate [15]. 

The enhanced phosphorous level in vermicompost suggests phosphorous mineralization 
during vermicomposting process. The passage of organic matter through the gut of earthwor
results in phosphorus is converted to forms, which are more available to plants [10]. Some 
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previous studies also indicate enhanced potassium content in vermicompost by the end of the 
experiment [11,15]. It was found that pots containing soil amended with vermicompost at the time 
of plant growth achieving significantly better height and large number of leaves than control 
Punica grantum balasta showed the richest contents of organic carbon, Nitrogen Phosphorus, 
Potassium and Calcium. 

There were two treatments namely in year namely in January and June before flowering 

relatively higher concentration of different nutrients which might have met the nutrient 
requirement of crop reasonably better and suitably modified the physical and biological 
properties of soil [14]. 
Nutrient content of Vermicomposts used  
 

Nutrients N P K Ca Mg Fe Mn Cu Zn 
Percentage mg /hectors 

Vermicompost 1.3 0.59 0.72 0.46 0.16 148 86 4.67 21 
 

Application of 10 kg vermicompost per plant in the month of January (during basin 
preparation), recorded significantly higher number of fruits, fruit weight and yield. The per cent 
increase in fruit number per tree, fruit weight and yield due to vermicompost application 
Vermicompost application improves the porosity and internal drainage of soils, nutrient content 
of soil and conservation of water led to low fruit drop and higher fruit number and fruit weight 
and yield of orange. 
 

Treatment Without 
Vermicompost 

With Vermicompost 

Year 2017 2018 
No. of Trees Treated 500 500 
Av. Weight of fruit (gm) 120 135 
Fruit Production/ ha (tons) 22 35 

Conclusion: 
Application of Vermicomposts improved Juice content of fruits significantly and juice content 

indicates the regulated nutrient supply to plants in vermicomposte applied plants as compared to 
non applied plants.  Nagpur Orange favors more requirement of organic matter to maintain and 
regulate the supply of nutrients to plants. Application of 10 kg Vermicomposts in the month of 
January (during basin preparation) significantly increased the fruit number, fruit weight and fruit 
yield of orange.    
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Effects of Dietary onion on Behaviour of the fresh Water fish Channa 
Punctatus (Bloch, 1793) 
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Abstract: 
The aim of this study was to assess the effect of onion (Allium cepa) on growth 

performance in the fresh water fish Channa punctatus A total number of 80 fish (average weight 
20.86±0.27 g) was used. Fish were divided into four groups fed on diets containing onion in 
different levels and the control group diet was without onion. The experiment extended for two 
months. The results showed significant enrichment in behaviour of fish fed on onion.  From 
obtained results, it could be recommended that onion (Allium cepa) cshould be added to the diets 
of fresh water fish Channa punctatus.  
 

Key words: Behaviour, Channa punctatus, Fresh water, onion. 
  

Introduction: 
Inclusion of feed additives in diets of fish is goal to improve the growth performance, 

immunity and body composition.  The investigation for novel feed additives is quiet a very 
imperative point for aquaculture investigators (Cho and Lee, 2012). Onion (Allium cepa; local 
name Kanda or Pyaz) is the most important commercial vegetable spice crop grown in India and 
exported.  Onion leaves and immature bulbs are consumed as vegetable. It is mixed in other 
vegetables and soups as spice and flavouring agent. Onion is well known for its mineral and 
vitamin content as it is rich with vitamin B and C with various regulatory minerals as  Ca,  Fe, 
Mg, k, Cu (Gabor et al., 2010). Onion is also known for its medicinal properties as an antibiotic, 
antiseptic, anti-infectious, antibacterial and antifungal agent (Benkeblia, 2004). It is also an 
antioxidant and has anticancer properties (Ramos et al., 2006; Bello et al., 2012 a, b).  
Though the dietary onion has several aforesaid important applications but its effect in fresh water 
fishes is not well known. Hence the presented study aim to assess the effects of dietary onion on   
behaviour of fresh water fish Channa punctatus. 
 

Material And Methods 
 Experimental fish: The Channa punctatus (20.88±0.25 g) were obtained from a 

commercial farm and were transferred to the place of experiment and acclimated for 2 weeks. 
During the acclimation, fish were fed the experimental diet to satiation twice a day at 09:00 and 
15:00 hours. After acclimation, fish were fasted for one day; batch weighted and randomly 
distributed among density of 20 fish per tank (Joshi et. al., 2015). 

Experimental diet and feeding regime: The basal experimental diets were formulated with 
the commonly available ingredients. The formula and analyzed proximate composition of the 
basal diet are shown in Table 1. The ingredients were grinded, milled, weighed, mixed and 
pelleted with meat mincer through a 2 mm die.  After pelleting, the feeds were air dried and put 
in an air-tight container. During the experiment, fish were fed the experimental diet to satiation 
third a day at 08:00, 12:00 and 16:00 hours.  
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Measurements and sample analysis: It was carried out each 20 days. Water temperature 
was 15ºC, O2 7-8 mgl-1, pH 7-8 and light: dark cycle of 12:12 h was maintained during the 
feeding trial. Proximate composition of diets and tissues were carried out using the Association 
of Analytical Chemists (AOAC, 1995) methods.  
 

Calculations and statistical analysis:  
The behavior of experimental fishes were recorded in the period between 09:00 till 15:00 

h for 2 weeks by using focal sample technique for 15 sec. with intervals during one hour daily. 
The frequency and duration of feeding, swimming, aggression, rest, arousal and surface visit was 
recorded by using the method suggested by Khalil et al. (2016).  
 

Results And Discussion: 
Behavioural responses of the fishes during 2 weeks of feeding are summarized in Table 

2. Results cleared that frequency and time of feeding, swimming and rest increase with increase 
in dietary onion content. While the frequency and time of aggression, arousal and surface visit 
decrease with increase in dietary onion content. 

It is clear that onion is a main vegetable extensively cultivated in many countries. It is 
used as food for humans as well as some animals and as remedy for several diseases, as reported 
in folk medicine (Saleh et al., 2015). The dietary onion also enhances the growth of fish (Gabor 
et al., 2010; Gabor et al., 2012 and Makode 2017). It is clear that obtained behavioral patterns of 
fish were influenced by different levels of dietary onion. The study clears that behaviour pattern 
of treated group attributed to fish increase the feed intake and growth rate. It is due to increase 
oxidative metabolism and protein synthesis. This result was in harmony with observations noted 
by Khalil et al. (2016). 
 

Conclusions: 
From obtained results, it could be recommended that onion (Allium cepa) cshould be 

added to the diets of fresh water fish Channa punctatus.  
  

Table 1. Formulation and proximate composition of the basal fish diets 
Ingredients Control Onion diets Ingredients (g /100g diet) 
Meat 25 25 25 25 
Wheat  50 47 44 41 
Soybean  20 20 20 20 
Soybean oil 05 05 05 05 
Onion Powder  00 01 02 03 

  
Figure 1: Effect of dietary onion (wt/100gm) on behavioral patterns of 
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Abstract  
To determine the effect of alcohol extract of Gossypium herbaceum Linn. stem and leaves 

on estrogenic potential in albino rat rattus rattus. The phytochemical screening of GH stem and 
leaves revealed the presence of alkaloids, flavanoids, phenolics, tannins and saponins. Clinical 
toxicity symptoms such as respiratory distress, salivation, weight loss and change in appearance 
of hair as well as maternal mortality were not observed at any period of the experiment. Alcohol 
extract of the stem and leaves of the plant Gossypium herbaceum were tested for estrogenic 
activity in female albino rats at highest dose 400 mg/kg body weight. In ovirectomised 
immmature rats, alcohol extract of GH exhibited significant estrogenic activity (uterine weight, 
vaginal opening/cornification, diameter of uterus and thickness of endometrium.  
 

Key words: Estrogenic activity; Gossypium herbaceum; Female albino rat; Tribal medicine.  
 

Introduction 
In recent years, plants are exploited for steroidal contraceptive drug because plants are 

easily available, economic and devoid of harmful side effects. A large number of plants have 
been reported to exhibit anti-implantation and abortifacient activity but a few have been 
evaluated for such effects in laboratory animals [1]. So far no single plant is available which can 
be developed further as a postcoital antifertility agent. Many of these plant products have 
inherent estrogenic- antiestrogenic effects possibly bringing about alteration in tubal transport of 
blastocyte or hormonal milieu of the uterus making the uterine environment hostile for 
implantation or foetal development [2]. 
 Gossypium herbaceum, belongs to the family Malvaceae, and is widely used in 
traditional African medicine, especially its root preparations. In Senegal root maceration is given 
to new-born babies and sickly or rachitic children, to strengthen them. In Ethiopia the root is 
chewed in case of a snake bite. In Namibia the powdered root bark is applied as a haemostatic. In 
Botswana root preparations are used for the treatment of heart palpitations. In Mozambique root 
decoctions are drunk as a tonic and to control vomiting, an infusion of the root against lack of 
appetite. The stem juice is applied against otitis in the Seychelles. The juice of the heated unripe 
fruit is dropped into the ear against earache in Somalia, while in Ethiopia the powdered fruit is 
applied on the head for the treatment of fungal infections [3]. 
 The survey in the tribal belt of Melghat, revealed that tribals used Gossypium herbaceum 
(GH) (Malvaceae) plants for abortion. Therefore the present study was carried out to validate 
scientifically, its tribal claimed antifertility activity in female albino rats. 
 

Materials And Methods 
 The plant Gossypium herbaceum was identified and authenticated by experts from 
Botanical Survey of India, Pune where a voucher specimen with herbarium accession number 
(SHPAGOSH8) was deposited.  
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Preliminary Phytochemical observations of Tinosporacordifolia (Willd) 

Miers. 
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Abstract:  

As per Ayurveda Tinosporacordifolia (Gulvel) is a considered as one of the most 

important medicinal plant due its versatile pharmaceutical properties. The primary 

phytochemical analysis of leaf and stem of T. cordifolia indicates that the plant is rich in 

chemical composition and showed presence alkaloids, phenolics, flavonoids, cardiac glycosides, 

terpenoids, steroids, carbohydrate proteins and amino acids. Methanol was found to most 

suitable solvent to extract all possible phytochemicals from this plant. Further, it was noted that 

the stem possesses higher concentration of available phytochemicals than leaves. The 

availability this diverse range of phytochemicals could be correlated with the multi-dimensional 

medicinal potential of this plant.  
 

Key words:Tinosporacordifolia (Willd) Miers., phytochemical, traditional medicine.  
 

Introduction: 

Traditional healthcare system in India is well rooted since civilization. Ayurveda is one 

of the ancient treaties having cited more than two thousand medicinal plants with their uses and 

administration for different ailments.Traditional herbal healthcare is most reliable and affordable 

system for nearly 80% peoples in developing countries. The development of this system depends 

on investigation of active principles in the cited plants for which primary phytochemical 

observations should be accurate.  

Tinosporacordifolia (Willd) Miers., belongs to family Menispermaceae. It is commonly 

known as Gulvel or Guduchi. The plant is a large glabrous, deciduousclimbing shrub with corky, 

grooved stems, branches sending down slender pendulous fleshy roots, shining or glaucous bark 

(Fig. 1). Leaves membranous 7-9 nerved 4-11 cm roundish or subdeltoid, cordate with reticulate 

veination and microscopic glistening glands beneath; petiole 2.5-7cm long and bear yellow 

flowers and reddish fruits.  It is widely used in Ayurveda and folk system of medicine in India 

since ancient time. Traditionally, it has been used as anti-inflammatory, anti-diabetic, 

antispasmodic, antioxidant and carminative (Kartikar and Basu, 2005 and Sarangi and Soni 

(2013). 

The present work is focused on screening leaves and stem of T. cordifolia for available 

major phytochemicals and to correlate them with its medicinal properties.  
 

Material and Methods:  

The plant material of Tinosporacordifolia was collected from Botanical garden of 

ShriShivaji College of Arts, Commerce and Science, Akola. It was taxonomically identified 

using flora of Marathwada (Naik, 1998) and a specimen was deposited in the herbarium of 

Department of Botany. The collected material (leaves and stem) rinse under tap water, cleaned 
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and then shade dried. The shade dried material was then powdered and kept in air-tight bags till 

further experimentation.  
 

Extractive values: 

Extractive values of T. cordifolia leaf and stem with different solvents is determined with 

the specific standard methods explained Ayurvedic Pharmacopoeia of India (2007). 

Following methods were employed for preliminary phytochemical analysis: 
 

Qualitative analysis:  

Tests for alkaloids:0.2 g of powder extract was warmed with 02 ml of sulphuric acid for 02 min 

and then added 2-3 drops of Mayer's reagent, cream to orange red precipitate confirm presence of 

alkaloids (Ansari, 2006). 
 

Test for Cardiac glycosides: 0.5 g of powder extract was mixed with 02 ml glacial acetic acid 

containing a drop of ferric chloride solution. This was under-layered with 1ml of concentrated 

tetra-oxo-sulphate (VI) acid. Observation of brown ring at interface confirms the cardiac 

glycosides (Harborne, 1973). 
 

Test for terpenoids:0.5ml of powder extract was mixed with 2 ml of chloroform and then 2 ml 

of concentrated sulphuric acid was added to form a layer. The appearance of reddish brown ring 

at interface confirms presence of terpenoid in sample (Harborne, 1973).  
 

Test for reducing sugars: 2ml of powder extract with 5 ml of distilled water and filter it. 

Filtrate was boiled with 3-4 drops of Fehling’s solution A & B for 2 min., appearance of orange 

red precipitate indicated presence of reducing sugars (Harborne, 1973).  

Tests for tannins and phenolics:  Test for tannins and phenolics were performed by adding 2-3 

drops of ferric chloride to 1ml of extract and the formation of a dark blue or greenish black 

colour product shows the presence of tannins (Mukherjee, 2002).  
 

Test for flavonoids:02 ml of powder extract mixed with dilute sodium hydroxide and add about 

1ml diluted hydrochloric acid. Yellow solution turns colorless indicate presence of flavonoids in 

sample (Kokate, 1994). 
 

Test for saponins: The procedure adopted for the identification of saponins was to take 1 ml of 

extract which is diluted with 20 ml distilled water and then shaken in a graduated cylinder for 15 

minutes. A 1 cm layer of foam indicates the presence of saponins. (Ansari, 2006). 
 

Test for steroids:2ml powder extract was taken in a test tube and dissolved with chloroform (10 

mL), then added equal volume of concentrated sulphuric acid to the testtube by sides. The upper 

layer in the test tube was turns into red and sulphuric acid layer showed yellow with green 

fluorescence. 

Tests for carbohydrates:  To the 0.5 ml of powder extract, 2-3 drops of mixture of Fehling 

solution A and B (1:1) was added and boiled for few minutes. A brick red colored precipitate of 

cuprous oxide forms which confirms presence of carbohydrate (Kokate, 1994). 
 

Test for proteins and Amino acid:0.5 mg of extract was taken and two drops of freshly 

prepared 0.2% Ninhydrin reagent was added and heated. The appearance of pink or purple colour 

indicates that the presence of proteins, peptides or amino acids (Harborne, 1973).  
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Quantitative analysis: 

Estimation of Total Alkaloids:  

0.5 g of powdered material was weighed into a 250 ml beaker and 200 ml of 10% acetic 
acid in ethanol was added, covered and allowed to stand for 10 h. This was filtered and the 
extract was concentrated on a water bath to one quarter of the original volume. Concentrated 
ammonium hydroxide was added drop wise to the extract until the precipitation was complete. 
The whole solution was allowed to settle and the precipitated was collected and washed with 
dilute ammonium hydroxide and then filtered. The residue is alkaloid content, which was dried 
and weighed. 
 

Estimation of Cardiac Glycosides:  
5 g of powder was taken in 100 ml distilled water. To this 10 g conc. H2SO4 (prediluted 

with 10 ml H2O) was added. It was then reflux for 6-8 h. Cooled and extracted with 
chloroform(2 x 25ml). The chloroform layer was then washed with distill water till it is acid free. 
Transferred to a pre weighed beaker and dried in an oven to a constant weight. Percentage of 
cardiac glycoside was calculated from the following formula: 

 
 

Estimation of Total Phenols:  

Total phenols were determined by FolinCiocalteau method(Mc Donald et al., 2001). 0.5 
gm of the powdered stem was taken in a pestle and motor and grinded in 20 ml of 80% ethanol. 
The homogenate was then centrifuged at 10,000 rpm for 20 min. The supernatant was transferred 
to a beaker and evaporated to dryness. The residue was dissolved in 20 ml of distilled water. 0.2 
ml of samples were then taken in test tube and volume made up to  3ml with distilled water. 0.5 
ml of FolinCiocalteau reagent was then added. After 3 min, 2 ml of 20% Na2CO3 solution was 
added to each tube, mixed thoroughly, placed in boiling water for exactly 1 min, cooled and 
absorbance was taken at 650 nm against blank. The standard graph was prepared by using 
different concentration of catechol. The concentration of phenols in samples was then calculated 
from the standard graph. 
 

Estimation of Total Flavonoids:  
Total flavonoids were determined by Aluminium chloride colorimetric technique 

(Change et al., 2002). 0.5 gpowdered sample was weighed and kept in 95% ethanol for 24 hours. 
It was than filtered and volume was made up to 25 ml with 80% ethanol. 0.5 ml of filtrate was 
then mixed with 1.5 ml of 95% ethanol, 0.1 ml of 10% AlCl3, 0.1 ml of potassium acetate and 
2.8 ml water. The tubes were then incubated at room temperature for 30 min and absorbance was 
measured at 415 nm. The flavonoids content of the samples was calculated from the standard 
graph of quercetin. 
Results and Discussion  
Table-1 : Extractive value of Tinosporacordifolia leaf and stem.  

Solvents 

Extractive value (%) 

Leaf Stem 

Aqueous 26.59% 22.31% 

Methanol 18.25% 15.25% 
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Ethanol 19.33% 16.24% 

Chloroform 05.26% 4.68% 

Table - 2: Phytochemical analysis of T. cordifolia leaf and stem extract 

Test Leaf Stem 

AE ME EE CE AE Me EE CE 

Alkaloids - - - + - + + + 

Cardiac glycosides + + + - - + + - 

Terpenoids - + - + - + + - 

Tannins - + - - - + + - 

Saponnins + - - + + + + - 

Flavonoids - + + - - + + - 

Phenolics + + + - + + + + 

Steroids - + + - + + + - 

Carbohydrates + + - + + + - - 

Proteins and amino acids + - - - + + - - 

AE= Aqueous extract; ME= Methanolic extract; EE= Ethanolic extract; CE= Chloroform extract 

Table 3 : Qualitative analysis of stem and leaf powder (% W/W) 

Phytochemical Leaf Stem 

Total Alkaloid 0.85 0.02 2.55 0.22 

Total phenolics 1.05  0.22 0.91 ±0.02 

Total Flavonoids 0.09  0.02 0.12±0.01 

Total glycosides 0.20  0.01 0.22±0.02 

Note: Results are mean of triplicate analysis 

 

   
A: Leaves B: Flowers C: Climbing stem with fruits 
Fig. 1: Tinosporacordifolia (Willd) Miers. 
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 The extractive values of leaves of T. cordifolia were found to higher than that of stem. 

The highest extractive values were recorded in distilled water followed by ethanol and least in 

chloroform (Table-1). The preliminary screening of leaves and stem powder of T. cordifolia 

indicates that, the plant is rich in phytoconstituents. It showed presence of alkaloids, phenolics, 

flavonoids, cardiac glycosides, tannins, terpenes, saponins and steroids apart from carbohydrates 

and proteins (Table-2). However, methanol emerges as most suitable solvent to extract maximum 

number of phytochemicals from this plant materials. Further chloroform has shown positive tests 

only for alkaloids and phenolics (in stem powder) and alkaloid, terpenoids, saponnins and 

carbohydrate in leaf powder. Overall results including crude quantification of alkaloids, 

phenolics, flavonoids and cardiac glycosides indicates that stem contain higher level of available 

phytochemicals than leaves (table-3).  

 Tinosporacordifolia is traditionally being used as anti-diabetic, anti-spasmodic, anti-

inflamatory, anti- stress, antioxidant, anti-cancer and immunity booster (Saha and Ghosh, 2012). 

Some other important reports demonstrating phytochemicals in leaves and stem of T. cordifolia 

includes that of Pradhan et al., (2013) and Mathavi et al. (2017).  

 On the basis of medicinal potential cited in traditional literature, Tinosporacordifolia is a 

versatile resource for all forms of life. Present report indicates that extracts have active 

compounds in the form of alkaloids, glycosides, phenolics, flavonoids and steroids. All these 

active compounds have immunomodulatory and physiological roles of different types, thereby 

demonstrating the diverse medicinal versatility of the plant. Further the presence of phenolics 

and flavonoids directly correlate its importance as antioxidant and anti-cancer agent; the 

significant level of cardiac glycosides related that the plant possesses heart protective property. 

However, it further pharmacological studies to actually identify and isolate respective bioactive 

principles. Further the aspect regarding how the active compounds actually interact with the 

living systems and affects the structure-function relationships is also equally important. 
 

Acknowledgement: Authors are grateful to UGC for providing financial assistance and 
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ABSTRACT 

In this paper, we have obtained the field equations in the presence of  perfect fluid source  distribution in 
Saez and Ballester theory of gravitation (Phy. Lett. 113,1985,467) with the aid of n-dimensional Kaluza-
klein space time. Exact cosmological model is presented with the help p . Also some physical and 

kinematical properties of the model are discussed.    
_____________________________________________________________________________________ 

Key words: PerfectFluid, Saez-Ballester theory, Kaluz ~a-klein . 

INTRODUCTION 

In recent year there has been considerable interest 
in scalar–tensor theories of gravitation proposed 
by Brans and Dicke(1961), Nordtvedt (1970), 
Lyra(1951),Sen and Dunn(1971) and Saez and 
Ballester(1985). Brans-Dicke theory includes a 
long range scalar field interacting equally with all 
forms of matter (with the exception of 
electromagnetism) while in Saez-Ballester scalar-
tensor theory the metric is coupled with a 
dimensionless scalar field in a simple manner. This 
coupling gives a satisfactory description of the 
weak fields. 
The field equations given by Saez and 
Ballester(1985) for the combined  
Scalar and tensor fields are  

  

ij
k

kijji
n

ij TgG  8
2

1 ,
,,, 








   (1) 

02 ,
,

1
;   k

k
ni
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n n        (2) 

Where   ijijij RgRG
2

1
  is the Einstein tensor, 

ijR is the Ricci tensor, R is the scalar curvature, n 

an arbitrary constant ,   is a dimensionless 

coupling constant and  ijT  is the matter energy-

momentum tensor. Here comma and semicolon 
denote partial and covariant differentiation 
respectively.  
The equation of motion 

0; ij
jT ,    (3) 

is a consequence of field equation (1) and (2). 
A detailed discussion of Saez - Ballester and string 
cosmological model is contained in the work of 
Singh and Agrawal (1991). Shri Ram and Tiwari 
(1998). Reddy and Venkateswara Rao(2001), 
D.R.K. Reddy, CH,C.S.V.V.RMurthy, R. 
Venkateswarlu(2006), K.S. Adhav, A.S.Nimkar, 
R.L.Naidu (2007) and K.S.Adhav, V.G.mete, 
A.S.Nimkar and A.M.Pund (2008). 
The purpose of the present work is to obtained 
Kaluza-klein cosmological model in a scalar tensor 
theory of gravitation proposed by Saez and 
Ballester in presence of a perfect fluid. Some 
physical and kinematical properties of the 
cosmological models are also discussed. 

METRIC AND FIELD EQUATIONS 

We consider the n-dimensional Kaluza Klein space 
time in the form  

  
2

1
2

2
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2222






  n

n

i
i dxbdxadtds  , (4) 

where a and b are the functions of time ‘t’ only. 
 The energy momentum tensor for Perfect 
Fluid is  

ijjiij pguupT  )(
  ,               

 (5) 

where p and   is proper pressure and 
energy density of the fluid resp.  
Using the co moving coordinate system, the 

non-vanishing components 
i

j
T  can be 

obtained as 
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With the help of equations (5) and (6), field 
equations (1),(2) and (3) for the metric (4)  can be 
written as  
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(11)                
Here over head dot denotes differentiation with 
respect to t .        

SOLUTIONS OF THE MODEL 

The field equations (7) to (10) are four 
independent equations in five unknown   ,,,ba

and p. Hence to get a determinate solutions one 
has to assume a physical or mathematical 
condition. In the literature, we have equation of 
state for perfect fluid model.  
i.e.   p .                                                                                   

here also above set of equations (7) to (10) are 
highly non linear therefore,  we have to assume the 
relation between metric coefficients a and b, 

i. e.   nab       (12) 

using equation (11) for 1   and (12), the field 

equations (7) to (10) admit the exact solution  
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Using equation (13) & (14) the equation (4) 
becomes    
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After a suitable choice of coordinates and constant 
of integration, the above model can be written as   
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ds ,       (15)  

SOME PHYSICAL AND KINEMATICAL 
PARAMETERS FOR THE MODEL :- 

The model (15) represents an exact cosmological 
model in the frame  
Work of Saez-Ballester theory of gravitation. 
The physical quantities that are important in 
cosmology are proper volume , expansion scalar , 
shear scalar. They have the following expression 
for the model (15) : 

       Proper Volume 
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     Deceleration parameter   veq   (19)                                                                               

Case II:  1  

ie..    p       (20) 

In this case, again similar result is obtained and 
value of 
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            Some physical and kinematical parameters 
for the model (15) are  
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      Shearscalar  
29

2 1

T
k                          (23) 

Deceleration parameter   veq                                                                                           

The model (15) has no initial singularity, while the 
energy density and pressure are zero. For the 

model (15), the expansion scalar   and shear 

scalar 2  tends to zero as T . The positive 
values of the deceleration parameter indicates that 
the model decelerates in the standard way. 

Also, since 0lim 







 


T

 

The model does not approach isotropy for large 
values of T. 

 

CONCLUSION 

In this paper, we have studied n-dimensional 
Kaluza-Klein cosmological model in the presence 
of  perfect fluid in Saez-Ballester scalar tensor 
theory of gravitation. For solving the field 
equations we have assumed the relation between 
metric coefficients and equation of state. The 
cosmological model, thus obtained are free from 
initial singularities and they are expanding, 
anisotropic, shearing, non rotating and decelerate 
in standard way. Also, we find all the physical 
quantities like pressure and density.  
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ABSTRACT

The use o.f sonte tlrugs during pregnanq, n'to.'; ceuses ubnonnalities to the embryto. Sornetirue the th-ug alsct
e-ffbct to the nev' born if the dntg transferred througlt lqctation. The present experiruent rrsed the Clctrias
hatruchtts us ntodel to chec:k the elJbct ctf nimesulitle on hatching rate r1f eggs, The 10, 20, 50, 100 pghtl
concentrations o./' dntg r)ere used. I{o signiJicent mortaliht or ntalfbrnrations were observecl in ./ish
embr.y'<ts. Hatching v'us stared Jrom 36 hr. In t:ontrol groult, 92o/t, hutching rute wus obsen,etl. Lr,nvest
hatching rate was observed in highest concentration (177pg/mt). Present invesfigcttiort sgggests tlte
lto.ssibili6t that high dosage can harm the unbont babt,or uew born babies, if'the mothers use nirnesttlicle.

KeTt vrsv4t: Clarias hatrachus,.fluoroquinolone, hatching ratc, nimesulide.

II{TRODUCTION

The use of some drug during pregnancy can cause
the hann the fetus. These dnrgs may be the reason
for birth defects, like cleft lip or physiological
harms. The improper administration may also
leads to miscarriage. lf such drug taken by mother
during lactation then it can be transfer through the
rnilk and can also aft-ect the new born. Tirese drugs
al'e colnmonly ref-erred as contraindicated drugs.
Nirnesulide is a norr-steroidal anti-inflammatory
d*g (NSAID) with analgesic and antipyretic
properties, which is also prescribed by doctors to
the pregnant woman in some geographic locatior-r
of India. However, it is banned in many countries
clure to cases of iaundice and hepatitis induceci by
its use (Thawani et ct\.,2003; McNaughton et al.,
2014). The purpose of the present stucly was to
investigate the ef-fect of nimesulide on hatching
rate of fiesh u,ater cattlsh Clarias ban.achus
embryos.

MATERIAL AND EXPERI}IENTAL
The adult brooder catfish \ /ere collected fiom
local water body. After natural fertilization in the
acluarium, the fertilized eggs were coilected for the
experiment through the standard rlethod
(Srivastava et q|.,2012). The Nirnesulide rablets
was purchased form the locai pharmaceutical
stores. The tablets lvare grinded and make pou,der.
Then directly used into water. The solutions of the
drug were prepared in distilled n.ater to obtain
various dilutions (10, 20, 50, 100 pg ml).The

wamred on a u,ater bath to accelerate the
dissolution process as describe previouslv
(Malreshrvarr et al., 2006). The pH of the solution
water r,vas in betr.veen I to I .5.

The eggs were collected and rinsed several times
with double distilled water. The eggs transferred
to various petridishes where the eggs have
exposed to the drugs with water. At arouncl 4-6 hr
postt-ertilization, only the i'ertilized eggs were
sclcctcd and transfbtrcd to thc pctridishcs (20
platc) containing dillbrcnt conccntrations (10, 20.
50, 100 prg/ ml) of Nimcsulidc of at 3l('C. Tirc
entire experiment rvas conducted in tu'ice to verifu
resnlts with a total of 100 eggs for each treatment
group (Siu e/ al., 2002). Treatment eflects on rhe
hatching rate was determined by fbrn-u"rla of
Haiizadeh er ql. (2008)

Hatching Rate (HR) No,of hatched egg x 100

RESULTS

Total no. of egg in batch

AND DISCUSSION

Hatching was occurred during 36 to 60 hours. No
significant ntor-tality or malformations were
obsen'ed in fish embryos exposed to the different
treatrnent groups. In control group, 90% hatching
rate \\'as observe<l. Lorvest hatching rates were
observed in nimesulide groups treated with in 100
prg, ml concentration rvhich was 30%. Hatching
rate was decrease with the increasing amount of
concentration. Present data clearly indicated that
Iou, concenffation did not cause any detrimental
eft.ects but higher concentration can atl'ect the

Proceedings of the Internationsl Coniercncc ttn Rccqtt Trendsiir Sc;.':-.- & Tt:chnolon, ICRTST 20t8

lr,l*L

68

c4[
230



Aar ushi Internarional Interdisciplinarl Research Journal (AIIRJ)
ISS\ l3lv-r,_llx l:np;,-r Facror -1.5-: Special Is>ue \o. l5

UGC Approved Sr.No.C'.1159 \\'cbsite :- \\-\\r.\.alirtournai.com Email id:- aii4pramodr@gmail.com

o
o.
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

hatching rate. The over-all hatching success rates
did not difTbr significantly among rire difl'erent
exposure groups. Furthennore, no diff'erences
were observed in either rnortality or incidence of
malformations between the treated and control
embryos. The concentration threshold did not
effect morphologically to the embryo. So, the
question of why fish embryos shorved
ooncentration threshold that did not affect
nrorphologioally to the embryo needed to be
satisfiecl. As stated earlier, the concentrations usecl
in the present investigation were not suftlcient to
cause morphological or developmental effects.

There is a possibility that they can tolerate this
amount of concentration. They might develop
natural tolerance capacity of toxicity fiom the
nahrral systems (Luckenbach et a\.,2001).

ln human, the concentration of drug reaches into
the serum level varies which is depending on the
types of the clnrgs and the dosage. ln present cases,
concentration range of dnrg varies fi-om l0 to 100
pg. Thc conccntrations likc 10, 20, 50, 100 prglml
wcrc sclcctcd for thc prcscnt invcstigation bccausc
Sru et nl. (2002) reported that naproxen, a non-
steroidal anti-inflammatory cltrg, detected tr.om a

pregnant woman serum at a concentration of 70
pg/ml. h'r this point of view, present experiment
concentrations are very relevant. The nimesulide
can also alter the expression of Vascular
endothelial grouth t'actor (VEGF). It is an
irnportant protein u,hich plays a key role for the
development of the blood vessels of the heart and
also prornotes development of endothelial muscle
(Chakraborty,20l l: Bally et al., 2011).

CONCLUSIONS

To conclude, since the concentrations of
nimesulide used rn the present study, is same as
the concentrations detected in the serum of the
lactatine \ /oman. So, use this drug by u motlier
can cause miscaniage or physiological hann to the
ne',v born baby because

100

90

:80
N
- '7(l

Eoo
batr{n
! 41,

oo 30
b!
[rf rn/tt

l0

0

*q*0 *m* l0 20 *N*50 ."-^',r'r"*" 100

36 48 60 '72

Time (Hr.)

Figure 1: Egg hatching rate of fish treated with
nimesulide
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ABSTRACT
fufosquito species like Aecles, Anopheles antl Ctilex, are the rnaior vectors qf' htman pathogerts inclucling protozoct(Plasmodium sp')' filariae and of avarietl: o-f virtts.s lcausing'clertgtte, chik ngunva,.i,"tbr)7o,er). There is lack o.fefficient methods and tools to treat man.r' qf ihe cliseuses cettsed h.v-these maior lrumurt puthogens, since no fficientvaccines or drttgs are available' Thus lturdY'ork is utrrentl.vfocusecl on-the corttrol of vectorpopttlations. Insecticiclesalone are insulJicient to control mosqtito populations since redttced susceptibilityu and iven resistance is beingobserved ntor"e and nlore -fi'eqtrcntl.y. There is also incrcasecl cotlcen't uboti the toxic eflbcts oJ' insecticidcs onbene/iciul insect populations, on httmtms ancl the ent,ironment. During recent ve(trs, tlte role o./'sltmbionts in thebiolopv" ecology and evolulion o.f insecl species has beert well-doctunerrled and has led to s,ggestions that they coulclpotentially be ttsed as tools to contt'ol pests and diseases. lvolbachia is perhaps the tuost aggressive insect symbiont,mainlv due to its' ability to manipttlate__insect reproduction ortd to inter/bre with ma.jor huntan pathogens thusproviding new QvenLtes Jbr pest control._we herein present recent achie,-ements b1, cletecting l{olbechia using pCR inthe field oJ'mosquito- ll/olbachia syntbiosis utith crn importutrce ot1 Culex quincluelitsciatus ancl Aetles albopictusspecies of vidarbha region of Mefiarashtra. LVe also discuss htv, Il/olbachict^ symbii,sis ca., be harnessecl for vectorcortrol as well as lvolbachict-based apprctaches.for the ertlancement of ltopttlatiort sttppressiort ,rograms.

Keywords; PCR, I4/olbachia, ,norrlrito_ WotO

INTRODT]CTON

Wo.lbachia pipientis is a gram negarive
endosymbiont bacterium that is well known as
reproductive manipulator. It forms the intracellular
inherited infections in many invertebrate host.
They are extremely found in at least 20o/o of all
insects. Since insect species comprise -g5% of ail
animal species on the planet. This endosymbiont
bacteria plays a vital role in ecological and
cvolutionary processcs. This bactcrium causcs
classical mutualism in nematodcs as it rcquires for
fcrtility and larval dcvclopment and rcpioductivc
parasitism in arthropods as it posscs the ability to
change the sex of the insect, induces
parthenogenesis, selectively kill males, generate
the cytoplasmic incompatability. Ltrotbaihia are
present in a mature egg but not in nrature spenn.
Thus such type of unique biology of Wolhachia has
attracted the rescarch interest. Hence the study u,as
conducted in order to determine the prevalence of
lTolbachia in mosquito species of Viiarbha region
of Maharashtra. In nrosquitoes, I4/olbachia stiins
can induce cytoplasmic incompatibility (CI), r,vhich
results rn the generation of unviable offspring *,hen
an uninfected female mates rn,ith a Wolbachia
infected male ( Wenen J.H. et.al. 200g). In
contrast, Wolbachia-inf'ected f'emales can produce

viable progeny rvhen they mate with both infected
and uninfected males, resulting in a reproductive
advantage over uninfected females.Cl can also be
the result rvhen mating occurs between mosquitoes
witlr ti'o different, incompatible ttothachia sirains.
This cI can occur bidirectionally if crosses of both
males and females with each different worbachia
strain are incompatible, resulting in embryonic
dcath in both crosses. In recent years, vforbichia-
basecl biocontrol has emerged as a very promising
method that is environmentally frienilty, safe tJ
humans and potentially cost effective (lfurbe_
Ormaetxe I. et.al. 2011). The .eliminate 

densue,
project (wu,rv.eliminatedengue.com) has shl*n
that witlbachia can prevent DENV transmissiorr in
mosquitoes without signif,rcant frtness costs.
lI'olbachia is safe for humans, anirnals and the
en'ironurent. It is naturally occuming bacteria
alread."- fo'nd in the en'ironment, in *-urry insect
species. u/olbochia are an endosymbiotic tacteria
that are fo'nd in many insect ,p..i., and it can be
used as a biolo-eical control agent . When dengue
epidemics occur, the usual i.rporrr. is to ur.
outdoor space spraying of insecticides. Recent
laboratory studies show that certain strains of
II-olbachiq can reduce the capacity of mosquito
species to transmit diseases such as dengue, fbver
and malaria. either by directly inhibiting rhe
pathogen or by shorlening the lifespan. Thus sucj:
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type of novel mechanism of lVolbachia attracted an
interest tor,r,ards the research in Wolbachia for
controlling the mosquito-vector borne diseases.
Hence an investigation were done in mosquito
population for knowing the infection status of
Wolbachia of Vidarbha region of Maharashtra.
Detection of WO Phage orf-7 gene of lfiolbachia in
different species of rnosquitoes were done in this
study.

MATERIAL AND METHODS

Collection of mosquito species
The species of mosquitoes wcrc collected from
different areas of Vidarbha region, Maharashtra,
lndia (Table 1). The collected specics were
transfered to the laboratory carefully in collecting
vials, identit-red and seperatcd with respect to their
SEX.

Molecular detection of Wolbachia infection
The genomic DNA was isolated by the Kit method.
The DNA was extracted by the Insect DNA
Extraction Kit (Nucleopore Insect DNA Extraction
Kit). Polyrnerase chain reaction was performed
using Wo-ort7 gene i.e. WO putative minor capsid
protein to detect the presence of Wolbachia.
Extracted genomic DNA (aliquot of I pL
containing 50 ng of genomic DNA) was added to
Taq polymerase and amplification rvas done with
PCR thermocycler using 50 pl reaction volume
consisting of l4 pl of master mix l0 mM (Thermo
scientific) , lul Taq DNA polymerase, 2ul 25mM
MgCl2, 2ul buffcr (NH2)SO4, lul 10X Taq buffcr
with KCL (100 mM Tris-HCl pH 8.8, 500 mM
KCI), and 0.5 U Taq DNA polymerase, 100 pm of
3 pl each of forward and reverse wspec primers, 23
pl of nuclease fi'ee water to make up 50 pl. The
reaction conditions consiste d of an initial
denaturation step at 95'C for 2 min followed by 35
cycles of denaturation at 95"C for 30 sec, annealing
at 60oC for 1 min and extcnsion at 72oC tbr 45 scc
and a f-rnal extension at 72oC for 5 min to complctc
partial polymerizations. PCR procedures were
carried out as described by Masui et.al. 2000.
Arnplification was done with Peltier PCR
Processor Model NEO (BioEra).
The amplified PCR products were separated
through electrophoresis run of lo/o agarose gel in
lX TAE (40 mM Tris-HCl, 20 mM acetic acid and
I mM EDTAXPuregene genetix brand) buffer for a
Iength of 5-6 cm at a constant 60 V. A standard
molecular weight marker DNA ladder (Thermo
Scientific GeneRuler 1 kb Plus DNA Ladder) u'as
used in electrophoretic run and the gel
documentation system (BioEra's Gel

Documentation system, Model Endure) was used to
document the gel. Samples yielding a product of
the expected size (a00 bp) were tentatively scored
as positive fbr Wolbachia.(Figure 1)

RESULT AND DISCUSSION

The present study revealed that species of Culex
quinquefasciatus male, Aedes albopictus male were
infected with Wolbachia, oonfirmed by amplifving
WO-Phage orfT gene at -400bp whereas Aecles
aeglpti female, Aedes aegypti rnale, Anopheles
stephensi female, Culex quinque.fitsciatus female
and Aedes albopicttts female are negative for
Wolbachia infcction. Thus it shows the possibilitl'
that all the mosquitoes which indicates the absence
of Wolbachia are also of primary importance as a

vectors in Vidharbha region and this offers a

potential advantage for the application of
Wolbachia for the genetic control of the disease
vectors because these species represent an empn'
population into which Wolbachia could be
experirnentally introduced. Through this
prelirninary survey naturally occurring Wolbachia
irrfection types in mosquitoes have been identified .

Horvever, Wolbachia infection in other mosquito
species needs to be investigated to understand the
variation in Wolbachia infection. Such studies ri'rll
provide basic descriptive information to invent neu
experimental strategies by exploiting a Wolbachia-
cytoplasmic incompatibiliry based mechanism te-'

control vectors.
Tablc I : Dctcction of WO- orfT gene of
Wolbachia in different species of Mosquitoes
Sr.no- Spccics Gcndcr Dctection Individuals Dctection

of genc dctcctcd of
llolbuchia
+ve

-ve

*ve

-ve

-v€

-ve

-v€

The tiequency of phage WO infections among
\\'olbachia in natural populations of different
mosquito species was based on PCR detection o:

I Culcx Male Wo ,39
quinque.fusciatus phage

Ort-7
2 Culex Female Wo 34
quinquefasciatus phage

3Aedes Mare iilt ' ,'ro
albopictus phage l

Orf-7 .

4,4edes Female Wo ',23

albopicttts phage
Orf-?

SAedes aegvpti Male Wo '24

phage
Orf-7

6.tledes aeg'pti Ferrale Wo 26
plnge
Orf-7

7 Anopheles Female Wo 27
srephensi phage

Orf:7
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WO putative minor capsid protein (orf-/). Tl,. induce in their hosts. whichpresent study detected 100% inf'ection of phage
WO in Wolbachia positive mosquito species. Thus
observations suggested that the phage WO was
extensive in infected mosquito species. The
extensive association of Wolbachia and phage WO
means that the phage WO may be helpfuily support
to mosquito and Wolbachia, as it is found^ in
various other phages/bacteria couples (Miao &Miller, 1999). Furthen-nore, accordins to
chauvatcharin et al. (2006) wolbachiu urro".iut.d
bacteriopirages may have played a key role in tire
evolution of these diverse bacteriai genera of
arthropods. wolbachia arc detectcd all ovcr thc
world and spreading rapidly, by causing various
reproductive alterations to their hosts, through
which they can efficiently spread in the no-st
populations (werren et.al.r995). It is probable that
phage WO has associated with Wohachia for a
very long tirne, enabling Wolbachia to remain in
insect hosts by producing some virulence factors.
However, due to the lack of a genetic system to
manipulate this bacterium, very little ii known
about molecular mechanisms itrut underrie the
interaction of this agent with its host ancl phage
WO can hopefully be used as a vector to transtbrnr
these fastidious bacteria r,vithout any culture step as
stated by Mas'i et al. (2000). wolbachia have b..n
receiving much attention in recent years for its role
as a tool fbr controlling economically important
i'sect pests and disease vectors. Accordine tcr
(Brelsfoard & Dobsor, 2009) wolbachia i'diced
cytoplasmic incompatibiliry mechanism is anuseful tool for implementing population
suppression and replacement strategiei used in
biocontrol. In this crirection, intiocluction of
wolbachia infection in previously uninfectecl
veotors such as Aedes aegypti with rvMelpop
strains have shown potential implication i;
reducing the fitness of their hosti. It is an
encouraging to note that suchtransfection sfudics
have high rate of maternal inheritance and this can
be easily exploited in controlling rnosquitoes
through cytoplasmic incompatibility (McMeniman
et al., 2009) Information about tire presence or
absence of wolbachia infection in their host also
encourages identifying their interaction with viral
infections. Recent stuclies in this direction bv
Teixerira et al. (2008) suggested that Wolbachia
infection may confer resistance to virus infection in
their host, rvhich gives a ray of hope in combating
the vectors effectively. Thus su.ir inu.stigationf
are also helpful in identification of Woibachia
infection and the reproductive phenotype they

studied or described earlier in
Maharashtra.

are not previously
Vidarbha region of

567t9

Since Wolbachia infections cause cytoplasmic
incompatibility leading to few or no oifspring in
mosquitoes, there is considerable interest in uiing
wolbachia for biological co'trol of rnosquitoes to
reduce the reproductive potential of mosquito
species. The phenornenon of oyoplasmic
incompatibility has macre wolbachia attiactive as a
potential gene driving system for the modification
of insect vectors so that they cannot transmit
diseases (Sinkins and Gould, 2006). An
implemcntation programme of this mamifudc
requircs such preliminary survey for idcntifylng thc
infection status of vectors. So the strategies courd
be devised to use both nafurally occurring infectio.
and genetically modified Wolbachia srrains for
biocontrol programmes. Here our sfudy provided
the natural infection status of worbartriu to the
Culex quinquefasciatus male, Aecles albopic.tus
male species of mosquito of Vidarbha region of
Maharashtra. wolbachia bacteria can arso be used
to suppress mosquito populations. As it inv,olr esthe release of only rnale rnosquitoes rr,irh
wolbachia because when these mosquitoes mare
with rvild fe'rale i,osquitoes without worbachia.
they are unable to reproduce. Thus such npe of
technique proved to be biologically successfirl.
affordable, selfsustaining and having long_rerrn
solution for biocontroiling the mosquito-i,ecror
bome diseases.

Figure 1: Gel imagc of a WO_o(7 gene
amplificarion, anow showing a00bp fragmen"t of
laddcr in rnosquitocs specics.
Lane N{ : Molecular weight Marker, Lane l:
Positive Control, Lane 2: Culex quinque/itsciatus
ntale : Lane 3 : Culex qttinque./itsciitt,i ./bmale:
Lane 4: ,4edes albopictus male; Lane 5 : Aedes
albopicttts .female; Lane 6 : Aecles aegypti male :
Lane 7 : Aedes uegtpti /bnrule; Lane g-:. Anopheles
stephensi female, Lane 9: Negative Control.
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CONCLUSION

The present study revealed that species of Culex
quinEtefasciatus male, Aedes albopictu.r male were
infected with Wolbachia, conflrmed by arnplifying
WO-Phage orf7 gene at-400bp whereas Aedes
aegypti female, Aedes aegypti male, Anopheles
stephensi female, Culex quinque fasciatus fcmalc
and Aede.s albopictt,ts female are negative for
Wolbachia infection. Thus it shows the possibility
that all the mosquitocs which havc no Wolbachia
are also of key importance as vectors in Vidharbha
region and this offers a potential advantage for the

application of Wolbachia for the genetic control of
these disease vectors because these species
represent an empty niche into which Wolbachia
could be experimentally injected.This study also
provided preliminary survey of naturally occurring
Wolbachia infection types in mosquitoes. And
Such studies will provide basic information to
apply new experimental strategies by introducing a

Wolbachia transfection in the empty niche of
mosquito population to control vectors population
biologically.
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ABSTRACT
Tlte pttrpose oJ'this studv was to int'estigate bloodnteal sourses o.f'mosqtdtoes captttred ,ancl to itlentifv tlte probablerelatiort between ntosquito species and their foocl pre.ferences. [(e huve developed a v,ertehrate specific primer setbased on mitot:hondrial c.ytocrome h to iclentifr,l ttti,, t,ertebrate hloocl host of .fielcl collected mosqttitoes. Tlisinvestigative assay will be valuable tool.for identifl''ing the bloclmeal of fietd coliectecl ntosquitoes u,here people uttdalternative ntamntal hosts are present. In this sun'iy 8 species oJ' itlsqtdtoes belonging to 3 genera ltave bee,identiJied,out o./'208 blood meal santptes o./'Jbected ntosqtitoes werc collected./iory Ai11a,"."nt ltabitats 203 sannles
showecl positit'e reuction *-hile 5 did not show uny DN,4 bunrl w,ith ctny ctf the priiner irrrra""ra-;;,r;';':)i"
considered negative -/br the blood meal restecl.

Key words: Bloodmeal , pCR, Host preJbrence ,cvtocrome

INTRODUCTION
As part of the incredible diversity. the mosquitoes
are the most important single gior.,p of insects in
terms of public health importance. Mosquitoes are
small, midge-like flies that constitute the family
Culicidae. Females of most species are
ectoparasites, whose tube-like mouthparts called a
proboscis that pierce the hosts' skin to consume
blood. The mosquito species feed on the blood of
various kinds of hosts, mainly vertebrates,
including marnmals, birds, reptiles, amphibians,
ancl even some kinds of fish. Some rnosquitoes
also attack invertebrates, rnainly other arthropods.
Though the loss of blood is seldorn of unu
importance to the victim, the saliva of th;
mosquito often oauscs an irritating rash that is a
serious nuisance. Much morc serious though, are
the roles of rnany spccics of mosquitoes as vcctors
of diseases. In passing from host to host, some
transrnit extremely harmful infections such as
rralaria, yellow fever, chikungunya, dengue fever,
filariasis and many more that rendering it the
deadliest anirnal family in the world (Dividson,
1981).Exploring the correct identification of the
blood meal taken by a mosquito species provicles
information on host preferences under natural
conditions (Randolph and Kilpatrick ,2012).
The feeding patterns and the degree of contact of
rnosquito vectors with potential hosts mav be
directly analyzing the bloodmeal contents of field_
derived females. Advances in molecular
techniques for bloodmeal anall.ses br. usine

b.

polymerase chain reaction (pCR)-based assays and
direct sequencing of the cytochrome b gene. har e
permitted the identification of hosts to the species
level with a much higher degree of accuraci. than
could be achieved with previous seroloeic
techniques Cytochrome b is a well-characterized
protein from complex III of the mitochondrial
oxidative phosphorylation system, and the onl1.
protein in this complex encoded by the
r-nitochondrial genome. This gene has been used to
resolve vertebrate evolutionary questions as u.ell
as served as a target for- molecular diagnostics.
Cytocirrome b has a proven utility for iclentifying
arthropod blood meals due to high copy number ai
a mitochondrial gcno and sufficient gcnctic
variation at the primary sequonce lcvcl in onn
vertebrate taxa for reliable identification. These
molccular techniqucs havc rcccntly bccn uscd to
cxaminc the fecding pattcrns of thc primary and
secondary mosquito vectors (Onder et al., 2014\.
In this concern, the present study was aimed to
develop a vertebrate-specific multiplexecl primer
set based on cyrochrome b to identify the
mammalian blood hosts of engorged mosquitoes
caught during field collections from Akola resion.
The benefit of this novel pCR diagnostic telst is
that mammalian blood hosts can be identifled
directly by size specific fragments following
agarose gel electrophoresis. This diagnostic tesi
rvas designed for use in differentiating betu,een
blood nreals of mosquitoes involved in dis.us.
transmission caught in study area where the
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potential hosts are primarily humans and domestrc 7) DNA elution by using elution Uuftbr unO stor.Oanimals. at -200C until needed.

MATERIAL AND METHOD
The prescnt study includc the mosquito collection
frorn different habitats of Akola
district(Mah arashtra)
Mosquito Collection: For collection of mosquitos
snction ftrbe, mosquito net ancl hand picking
methods were used. Collected mosquitoes
maintained separately in suitable container.
Identification of the adult mosquito was carried
out microscopically with the aicl of publishecl
t11o1omic kcys of by, Chrostopher (1933), Hopkin
(1952), Gillies and Coetzce (19g7), Das ei al.
(1990) Nagpal and Sharma (t995,.
The identification was based on gross cxternar
rnorphological feafures, appearance of the
antennae, palps, proboscis, thorax, tenninal
abdominal segments, wings, colour of hind less
and striations on the body
Dissection: Live rnosquitoes were kilred eitrrer
with chloroform or ether or by chilling them for
few minutes. After immobilization. the mosquito
was held by one wing to remove the legs and
afterwards pulied off the wings. Then the mosquito
was placed on a dry slide and ananged in a more
suitable position for dissection after that with the
help of pointed niddle the abdomen of the
mosquito were separated from head and thorax,
blood meal from abdomen had been taken out.
Extraction of DNA from trre obtaincd blood-mcal
of mosquito had been carried out by following
standard protocol of manufacturer (X_pert BlooI
Genomic DNA Extraction Kit, (Hi_meclia Labs.
India,).

1) Addition of 5 ul of RBC lysis buffer and mixins
well by inverting the tube a 6-g times. Incubatioi
at room temperature for 5 minutes. Mixins the
tubc contents inrermittcntly by invcrti ng 2_3Ii-.,
during incubation was canied out.
2) Centrifugation at 15,000 rpm for 1 minute.
Discarding the supematant and vortex.
3) Addition of 4 ul WBC lysis buffer and add 1

ulRNase solution and incubate for
10 minutes at 37oC
4) For precipitation of proteins addition of 5ul
precipitation buffer.
5) For precipitation of DNA, supernarant were
transfered in a new 2 ml collection fube u.ith
addition of 10 ul of 100% isopropanol. DNA fibre
were visible.
6) Washing with 70o/o ethanol

BLOODMEAL IDENTIFICATION
Isolatcd DNA from thc mosquito blood mcals
seryed as DNA ternplates in subsequent pCR
reactions. PCR primers were based on Cytochrome
b sequences of avian and n-rammalian species.
DNA templates were initially screened with avian_
and mammalian-specific primer pairs, by using
described prorocols (Molaei et al- 2006a,2006b:
2007: Molaei and Andreadis 2006).

AGAROSE GEL ELECTROPHORESIS
Amplified DNA products had been confirmed with
1.2% agarose gel in 0.5 x
electrophoresis buffer and visualized under
ultraviolct (UV) light aftcr staining with 2
mglmL cthidium bromidc. A 10O bp DNA ladder
(Bioron, Gennany) was used as the
standard marker for comparison.

RESTILT AND DTSCUSSTON

Blood-f'ed mosquitoes were processed individuairr.
using the PCR rnethod to identify the blood_n.,.ul
source. Genomic DNA from blood-fed mosquitoes
was extracted using the elAarnp DNA Mini Kit
(Qiagen GmbH, Hilden, Gennany) and the
protocol described by the manufacturer \\.as
followed.
The PCR amplifications were conducted in 25ul of
a solution containing2.S pl of pCR Buffcr tiO*t.
2.5 p,l of MgCl2 (50mM),0.5 pl of dNTp ivlix (10
mM), 0.75 pl of cach primer (10 Mm), 0.2 prl of
Taq Platinurn DNA polymerase (5U), 13.g pl of
sterile water, and 5.0 pl of DNA.
Tablel: showing Order-specific group primers
and species-specific primers used in blood_meal
identification

ffiW

llS:g'CAC;;;;;;'-
IICCA,, 

' i. ',

GGTCTTCATCTYHGGYTT '
ACAAGAC
F: 59

508

772
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W

AAGCTTGATATGAAAAA
CCATCGTTG
R:
TGTAGTTRTCV/GGGTCHC
CTA
F. 6s
GGGACACCCTCCCCCTTA
ATGACA 

1R:, ',: 
:

CGAGGCCTGGAAGAAGG
AGTG. : 

:

F: 6r
CCCATATACTCTCCTTGC
TGACA
R:
GTAGGCTTGGGAATAGTA
CGA
F::64
GCCTAAATCTCCCCTCAA

after ethidium bromide staining. X.guti* unO
positive controls were included in each pCR.

Fig.l - Ethidium bromidc-staincd agarosc gci
showi'g bloodmeal ide'tifications of .,.,qoro...1
field samples. Lane 1 show 100-basepair-D\-r
ladders. bp _ basepairs.lane 2-6 shori. positrr c
controls arnplified from animal u.hole blooc
extractions, and lanes l-LI shou. prrrdu.:s
obtained from field captured mosquitoes samr,.r_.
Lane 2- hurnan, lane 3- bovine, lane 4_dog. iane ,._
pig I lane 6-chicken, in lane no 7 hunran Lriit:
meal detected rn An'pheles fltn,iatilies: lrne .i :::
blood meal detected in Anoplteles sre,fi,,,,_.., ,i
lane 9 dog blood meal detected jn ,4ecles rs-; j:-.
lane 10 bovine blood rneal detecteci rn -l,rop,:i.,;..;,
fluviatilies ; lane I I chicken blood rneal cerec:e;
rn culex quinq ui/ascia.tus
The size amplified products shou,ed Ar.ian r5r,)Sr.
Mammali an (772), Chicken
(303), Bovine (414), pig (a53), Goat (225). Dos
(153) and Human (334) bp primers in blood_nr.ri
identification
Anopheles fluvitilis (Human, Bovine, Goat. pie):
Anopheles stephensi (Human, Bovine, Do_u, Goilr.
Pig); Anopheles culicifacies (Mamrnal ):Anophclcs annularies (Human); Culcr
quinquifasciatus (Avian, Human, Chickcn, Bovinc.
Dog); Culex vishnui (Avian, Chicken); Acde-s
egypti (Human, Dog) and Aedes albopimus
(Human, Dog, Goat).
A total of 208 blood meal samples of feeded
mosquitoes were collected from different habitats
203 samples showed positive reaction while 5 dicl
not show any DNA band with any of the primer
tested and hence were considered negative ior the
blood meal tested. out of these 105 specimens
collected from indoor collection and, 97 frorn
outdoor collection.
From indoor 57 were positive for human blood ,
23 were positive ivith bovine bloodmeAl, 14 with
dog bloodmeal, 9 with goat bloodmeal and 2 with

303

4r4

x:o'o
ATGAAAGAGGCAAATAG
ATTTTCG

453

225

334

Wr...ffif' s4
W'TTAAAGACTGAGAGCATW*otn-w;i"^WW A'IGAAAGAGGCAAATAGWWATTTTCGlW

t, 67w$ ( ; a a r-'FAGGTCAGCCCGGTw:'_"_:"^wAf"t"t'WAUI IW*,w ('( :(-:, 
^ GCACCAATTATTAAw:::'^-N$Ns I .{ :( :f 1

INK{NfTW

W
F:TTCGGCGCATGAGCTG 7O
GAGTCCR:
TATGCGGGGAAACGCCA
TATCG

The primer sequences were as per reffered by Ngo
and Kramer (2003). The sequences of the piirn.r,
for the 6 animals used in the pCR are listed in
Table 4.2.1. Two additional order-specific prirners
(rnamrnalian and avian) were included to detect
other possible hosts as well. Reactions began with
an incubation at 94"C for 2 rnin, followed bv 35
cycles consisting of 94oC at 30 sec, 54_J0.C at 30
sec (detailed temperature for each primer listed in
Table 3), and 72'C at 30 sec. The reaction was
completed by incubation at lz"C for 20 min and
kept at 4"C. Then , 17 pl samples of pCR products
were analyzed using a 2% agarose gel in Tris
Borate EDTA and visualized, on a UV lieht box
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chicken. Out of the 9l specinens collected from
outdoor, 39 were positive for hurnan blood, I7
were positive for bovine 12 fbr pig bloodmeal 11

Graph no.l Frequency of bloodmeal feed

1. Akola Gazetteer. (2011). Database of
Arnravati District redirected fiom official
website of Akola District (M.S.), Iudia,
www.Akola.nic.in
Ansari DR, Handique R, Dutta LP, Dutta P,

Doloi P, Goswami BK. (2005) Host feeding
pattern of Culex vishnui sub group of
mosquitoes in Dibrugarh district of Assam.

Journal of Cornmunicable Diseases 1994:26.
1 33-1 38.
Arti S and M. Kumar (2016). Blood meal
analysis of a fer,v mosquito species using
double immuno diffusion technique.
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th hunran bloodrneal,19.239,L
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;ed on dog bloodmeal ,6.739,0
to spotes with chicken
mosquito were detected u'ith

5.77% mosquito were found to
loodmeal ,1.92o/o and 0.960,r

b feed on avian and mammalian
ctively , these avian and

meal may be any other than

ONCLUSION

50.00%
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ation and results.
rla region showed

mosquitoes belonging

it can be

to 3 senera
and 8 species. The blood meals of
these mosquitoes involved in various disease

hansmissions caught in study area whcrc
thc potcntial hosts arc primarily humans and

domcstic animals.
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