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A., Malpani, M.O. & 
Mane, V.D. 

Estimation of Antioxidant Activity of Herbal Medicines 
Madhu Vati and Punarnavadi Vati 

1089 

CHE26 
Dhande, S.J., Raut, 
V.M. & Futane, R.S.  

Synthesis and Characterization of Modified Polypyrrole 
and TiO2 Doped Polypyrrole Thin Films by Chemical 
Bath Deposition 

1091 

CHE27 Kelode, S.R.  
Antimicrobial Studies of Metal Complexes with 
Tetradentate Schiff base having N2O2 donor group 

1096 

CHE28 Wankhade, R.R. 
To Study Stability Constants of Complexes Of DL-
Alanyl-DL- Alanine and DL-Alanyl-DL-Phenylalanine 

1099 

CHE29 
Khati, V.V. & 
Gulwade, D.P.  

Adsorption Studies on Water Hardness Removal By 
Using Limonia Acidissima (Kavath) Shell Activated 
Carbon As An Adsorbent. 

1102 

CHE30 
Motghare, A.R. & 
Waghmare, J.S.  

Investigative Studies on Physico-Chemical Parameters 
for Testing of Tap, Well And Borewell Water From 
Different Stations of Karanja Lad Di- Washim 

1108 

CHE31 
Kamble, N. & Shaikh 
K. 

Synthesis and Spectral Studies of Zinc(Ii) Complexes 
Supported by No-Bidentate Schiff-Base Ligands 

1111 

CHE32 Deohate, P.P. 

Simultaneous non-aqueous potentiometric 
determination of pharmaceutically potent ibuprofen-
diphenhydramine hydrochloride and paracetamol-
diphenhydramine hydrochloride combination drugs 

1114 

CHE33 
Ganorkar, R.P., Pund, 
D.A. & Mukhtar, A.S. 

Preliminary Water Sample Analysis in Kurali Village 
of Warud, Dist-Amravati (Maharashtra) 

1118 

CHE34 
Ingle, S.R. & 
Kalwaghe, S.S. 

Chemical Analysis of Water in Village Deulgaon Mahi, 
Tehsil Deulgaonraja,  Dist Buldana, State Maharashtra 

1122 

CHE35 

Gajbhiye, A.V., 
Rajput, P.R., Bhade, 
M.W., & Ghodile, 
N.G. 

Microwave-assisted synthesis, characterisation and 
antimicrobial activity of some chlorosubstituted 
imidazoles. 

1124 

CHE36 Maske, B.G. 
Efficient Synthesis of Substituted Benzothiazole 
Derivative 
 

1128 

CHE37 
Ganorkar, R.P., Patil    
S.A. & Kohale, P.S.  

Assessment Of Potable Ground Water Quality In 
Hiwarkhed Village , Dist Amravati. 

1131 

CHE38 Kawle, P.R. 
Acridine substituted [1,2,4]-dithiazolidines :  A potent 
larvicidal and seed larvicidal and seed germination 

1134 

CHE39 Sonparote, P.M. Depletion Of Ozone Layer Causes, Effects &Solutions 1137 
CHE40 Varale, A.S. A Novel Method For Oxidation Of p-Bromo Benzoic 1139 
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Acid Hydrazide  By Thallium(Iii) In Acidic Medium 

CHE41 
Badnakhe, C.D., 
Rajput, P.R., Thakur, 
S.D. & Uttarwar, L.V. 

Synthesis And Antibacterial Assay Of Imidazole 
Derivatives of Aryl Substituted 1,3-thiazines 

1145 

CHE42 
Badnakhe, C.D. & 
Rajput, P.R. 

Synthesis and study of Imidazole Derivatives of Aryl 
Substituted 1,3-thiazoles and their Nanoparticles on 
Phytotic Growth of Some Vegetable Crops 

1151 

CHE43 Bhagwat, P.H. 
Physico-Chemical analysis Of water    Of bemla   dam 
Babulgaon, District Yavatmal. 

1159 

CHE44 
Syed, I.Z. & Shaikh, 
R.  

Phytochemical, Proximate composition and 
characterization of Stem and Root Extracts in Cassia 
Tora l. 

1163 

CHE45 Bhatkar, P.P. 
General Test For Preliminary  Phytochemical Screening 
of Coconut  Husk Fibers 

1168 

CHE46 
Parate, S.K. & 
Kulkarni, K.M.  

Effect of Bilateral Eyestalk Ablation and Injection of 
Methionine-Enkephalin and Serotonin in Freshwater 
Crabs Paratellphusa Jacquimonttii 
 

1171 

CHE47 
Bante, T.S. & 
Rathore, M.M. 

Synthesis, Characterization and Acoustical Study of 
Chlorosustituted Chromone in 70% Dioxane-Water 
Mixture 
 

1178 

CHE48 
Shioorkar, M., 
Chavan, O. & Ubale, 
M. 

One Pot Solvent Free Synthesis Of Curcumin And 
Analogues Using Vitamin B1 As An Efficient Catalyst 
 

1182 

CHE49 Dupare, D.B. 
Phytochemical Study Of Some Antidibetic Medicinal 
Plants In Satpuda Region 

1186 

CHE50 Heda, K.M. 

Synthesis, Characterization And Biological Studies Of 
Newly Synthesized 3-Aryl(Nitroaniline)-4-S-Benzyl-6-
P-Tolylimino-2-Phenylimino-2,3-Dihydro-[1,3,5] 
Thiadiazines[Hydrochloride] 

1192 

CHE51 
Chavan O.S. & B. 
Mo. A. 

One pot Multicomponent synthesis of Coumarin 
Derivatives by using Alum catalyst in PEG under MWI 
technique 

1197 

CHE52 
Wankhade, H.G. & 
Chaudhari, G.N. 

Synthesis and Characterization of Chitosan Based 
PbO2Nanobiocomposite as Peroxide Sensor 

1202 

CHE53 

Pagariya, S.K., 
Bodkhe, P.S., Joat, 
R.V., R.N. Mohod, 
Dharme, R.R., Zamir, 
A.S.A., Sikdar, P.M., 
Khan, A.T.Q. & 
Wagh, S.G.  

Synthesis, Spectral Characterization and Antibacterial 
Activity of Some Substituted β-Diketones Carrying p-
Chloro-m-cresol Moiety 

1207 

CHE54 
Devhade, J.B., Badar, 
A.D. & Shelke, K.F. 

Density and viscosity studies of glucose solution in 
water and aqueous electrolytes at 298.15, 303.15, 
308.15 and 313.15 K 

1211 

CHE55 Bhagat, T.M. 
Synthesis of 3-[(4,6-dichloro-1,3-benzothiazol-2-
yl)amino]-2-aryl substituted-1,3-thiazolidin-4-one and 
their antibacterial activity 

1214 

CHE56 

Yaul, A.R., Thenge, 
P.G., Yaul, S.R., 
Pethe, G.B., Makode, 
J.T. & Aswar, A.S. 

Cr(III), Mn(III) and Fe(III) metal complexes with 
dinegative tridentate hydrazone Schiff base: Synthesis 
and characterization 

1218 

CHE57 Jagtap, V.S., Study of important acoustical parameters of substituted 1223 
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Choudhari, P.P., 
Hedaoo, D.S. & 
Wadekar, M.P.  

pyrazole carboxylic acid in 60% DMF-Water mixtures 
at 300k using ultrasonic interferometer 

CHE58 
Thakare, S.S. & 
Dhote, S.N.  

Efficient Synthesis Of Some New Triazines And Its 
Derivatives 

1228 

CHE59 
Adokar, M.R. & 
Kadu, M.V. 

Synthesis Of Some Isoxazoles From Nitro Substituted 
Acetophenone And Substituted Benzaldehyde Via 
Chalcone Intermidiate And Their Antimicrobial Studies 

1231 

CHE60 
Kadu, A.V., Ibrahim, 
S.G., Gedam, N.N. & 
Jagtap, S.V. 

Preparation and study of alcohol gas sensing behaviour 
of CuFe2O4 thick film resistors 

1234 

CHE61 
Borul, S.B. & 
Agarkar, S.V.  

Synthesis and Characterization of (2E)-1-(Piperazin-1-
yl)-3-Substituted Phenylprop-2-one Cinnamamides. 

1238 

CHE62 

Ahmad, S.A.Z., 
Sarode, P.S., 
Ramteke, G.R. & 
Kuralkar, P.N. 

Synthesis and Biological evaluation of 1,3,4-thiadiazole 
derivatives 

1242 

CHE63 

Ahmad, S.A.Z., 
Kuralkar, P.N., 
Ramteke, G.R. & 
Sarode, P.S., 

Synthesis and characterization of Schiff’s base 
amalgamated with 1,3,4thiadiazoles 

1244 

CHE64 
Ganar, A.A. & Sheikh, 
N.A. 

Synthesis Apporach To Benzimidazole From O-
Phenylene Diamine By Using Hcl/H2o2 

1247 

CHE65 Sahare, A.B. 
Assessment of water quality of river Wainganga in 
winter season from Gosekhurd dam to Pauni town 

1250 

CHE66 
Paithankar, V.V. & 
Sharma, V.A.  

Title:  A Comparative Single Dose Bioequivalence 
Study of Extended Release Antihypertensive Drug 
Formulation among Healthy Human Volunteers 

1256 

CHE67 
Patil, M.P. & 
Ambulkar, M. 

Removal of Cu(II) from solution using adsorption 
studies of activated charcoal and non activated jackfruit 
powder 

1262 

CHE68 
Wankhede, S.B. & 
Patil, A.B. 

Transition metal chelates with ONO donor hydrazone 
ligand: Synthesis, Characterization, Thermal and 
Antimicrobial activity 

1266 

CHE69 Panchbhai, D.S. 
Synthesis, Characterization and Biological activity of 
Novel Bis -Diketones 

1274 

CHE70 
Tayade, K.D., Pund, 
D.A. & Meshram, N.J. 

Conductometric  Measurements  Of  Substituted 
Thiocarbamido  Naphthol 

1282 

CHE71 
D.T.Tayade, & 
S.P.Ingole, 

Green Synthesis Of 2-Substitutedimino-4-Amino-6-
Allyl Formamidino-1,3,5-Thiadiazines 
 

1285 

CHE72 
Wadekar, A.B., 
Isankar, R.D. & 
Padhen, S.S. 

Thermodynamic Parameters Investigation Of 
Substituted Thiocarbamidonaphthol 

1288 

CHE73 
Wakulkar, A.P. 
Jiotode, S.B. & 
Lanjewar, M.R.  

Water sampling from different regions of Maharashtra 
and its analysis 

1291 

CHE74 
Raut, V.M. & Damre, 
P.  

Green Synthesis and characterization of new conjugated 
Electroluminescent Polyquinoline Derivative 

1294 

CHE75 Saonere, J.A.  
Wheat Grass Powder And Juice - Amazing Health 
Benefits And Alternative   For The Management Of 
Various Diseases 

1298 

CHE76 
Manohare, S.V. & 
Thakare, S.S.  

Synthesis of Schiff bases by condensation of Aromatic 
amines with 3-(5-bromothiophen-2-yl)-1-phenyl-1-H-

1304 

1275
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pyrazole-4-carbaldehyde. 

CHE77 
Binjwe, R.D., Rashidi, 
N.A., Bhade, M.W. & 
Chavan, T.P. 

Photochemistry as in a sunny side of Green chemistry. 1308 

CHE78 
Raut, V.M., Dudhe, 
C.M. & Dixit, N. 

Synthesis and Characterization of PPy/LaCl3 
composites 

1311 

CHE79 
Shah, S.A., Lanjewar, 
R. & Lanjewar, M. 

Comparative Studies of Jones-Dole and Stauarding 
Equation of Aqueous Solution of Some Carbohydrates 
at 298K 

1314 

CHE80 
Darekar, D.P., Sheikh, 
M.V. & Hate, M.S. 

Assessing the Quality and Subsequent Phytochemical 
evaluationof Calendula officinalis using High 
Performance Thin Layer Chromatography and Gas 
Chromatography-mass Spectrometry and their 
biological activity. 

1317 

CHE80 
Meshram, Y.K., 
Mahalle, R.M. & 
Laghe, J.M. 

Microwave assisted synthesis, characterization & 
biological evalution of some novel quinoxaline derived 
chalcones 

1323 

CHE81 
Surjushe, A.M., Patil, 
A.B. & Jadhao, R.R. 

Molecular Interactions Studies In Some Terpolymers 
Using Ultrasonic Techniques 

1326 

CHE82 Patil, S.S. 
Ultrasonic Velocity of Acrylates With Decane-2-Ol At 
313.15 K 

1330 

CHE83 
Anasane, S.M. & 
Kangale, H.  

SYNTHESIS AND CHERACTERISATION OF2-[5-
BENZYL–3 (PHENYLAMINO)–
1,3THIOZOL4YL]NAPHTHATEN–1-OL 

1335 

CHE84 
Ambhore, S.S. & 
Kadu, M.V. 

Synthesis and Evaluation of Some New Substituted 
Pyrazoline Derivatives as Antimicrobial Agents 

1339 

CHE85 
Gedam, N.N., Kadu, 
A.V., Jagtap, S.V. & 
Kale, A.M. 

Structure and gas sensing application of nanocrystalline 
LaCrO3 synthesized by sol – gel method 

1342 

CHE86 
Rewatkar, S.B., 
Dhankar, R.P. & 
Kadu, A.M. 

Studies On Some Physico-Chemical Properties Of 
Acacia Nilotica Gum From Gadchiroli District 

1345 

CHE87 
Tambakhe, S.V. & 
Raghuwanshi, P.B. 

Refractometric Study of Substituted Aryl Bisthiourea in 
Binary Solution at Different Temperatures 

1348 

CHE88 
Kedar, R.M. & 
Deshmukh, S.A.  

Synthesis And Antibacterial Activity Of 1-H-3-
Substituted-4, 5-(Disubstituted Phenyl)-2-Imidazolone. 

1354 

CHE89 
Bhade, M.W., Rajput, 
P.R., Badnakhe, C.D. 

& Dandale, S.G. 

Impact Of Chlorosubstituted Heterocycles On Seed 
Germination Of Some Ornamental Plants 

1358 

CHE90 
Wasu, M.B. & Raut, 
A.R. 

Synthesis and Spectral study of Poly m-toludine–La 
metal composite 

1362 

CHE91 
Paithankar, V.V. & 
Mehta, S.H. 

Effect of Ailanthus ExcelsaAgainst Cyclophosphamide 
Induced Genotoxicity 
 

1367 

CHE92 
Tathe, V.W., 
Deshmukh, A.Y. & 
Bhagat, S.D. 

Anslysis Of Drinking Water Quality Of Karanja Tehsil, 
Dist. Washim 

1370 

CHE93 
Mankar, A.A. & 
Tayde, D.T.  

Overview Of Green Chemistry 1373 

CHE94 

Deshmukh, C.M., 
Nayab, J.A.C., 
Khadse, P. & 
Deshmukh, C.N.  

Effect  Of Metal-Ligand Complex On Growth Of Some 
Vegetables In Soil And Soilless Media 

1378 

CHE95 Rohankar, P.G., Synthesis of silver nanoparticles using natural 1383 
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Jaisingpure, A.P. & 
Kalbende, P.P.  

surfactants as a capping agent 

CHE96 
Pawar, R.D., Patil,  

S.R. & Waghulde, 
G.P. 

Ultrasonic Velocity, Viscosity And Density Of Binary 
Liquid Mixtures Of  Isobutyl Alcoholand Isodecyl 
Alcohol With O-Nitrotolune At 298.15 And 308.15k 

1390 

CHE97 
Pawar, R.B., 
Khobragade, B.G. & 
Narwade, M.L. 

Determination of the conditional stability constant real 
stability constant and confirmation of complex 
formation between Ni (II), Cu (II), Mg (II), Sr (II) 
metal ions and some peptides by Spectrophotometric 
technique 

1393 

CHE98 
Warhate, S.R., &  
Chore, S.M.  

Advent applications of nanomaterial and 
nanotechnology in the various sector 

1396 

CHE99 
Shaikh, Mo.W., 
Thakur, S.D., & 
Kakade, K.P.  

Synthesis, characterization and antimicrobial activity of 
some halo-substituted chalcones. 

1399 

CHE100 Badgujar, V.N.  
Use of Natural Food Additives  from  Hydrocerus  
Undatus (Dragon Fruit) In Food Industry- A Green Step 
In Green Chemistry. 

1402 

CHE101 Muskawar, P.N. 
Green Approach for the Synthesis of Oximes Using 
Silica Supported Perchlorate Ionic Liquid. 

1404 

CHE102 
Bavane, J.N. & 
Mohod, R.B.  

Synthesis, characterization and thermal studies 1410 

CHE103 

Narde, S.B., 
Lanjewar, R.B., 
Gadegone, S.M. & 
Lanjewar, M.R. 

Effect of Annealing Temperature on Particle Size of 
Copper Substituted Nickel Ferrite 

1415 

CHE104 Kumbhare, S.L. 
Wastewater Treatment by Using Nanomaterials and 
Nanocomposites 

1420 

CHE105 
Jumle, R.M. & 
Wasnik, U.  

Effect of Solvents on The Ultrasonic Velocity And 
Acoustic  Parametersof NalfurafineDrugs At 308K. 

1424 

CHE106 

Deshmukh, R.D., 
Kakade, K.P., Thakur, 
S.D., Kakade, S.P. & 
Shaikh, Mo.W. 

Study  of   effect of solvents  on  solute solvent 
interaction of halosubstituted chalconeimine  by 
viscometrically 

1428 

CHE107 

Jadhav, S.A., 
Dhamnaskar, R.S., 
Pardeshi, R.K. & 
Shinde, D.B. 

Multicomponent approach synthesis of 3-(furan-2-
ylmethylene)-1-phenylquinoline-2,4(1H,3H)-dione 
catalyzed by ZrO2 nano particle 

1433 

CHE108 
Shaikh, Mo.W., 
Thakur, S.D. & 
Kakade, K.P.  

Synthesis, Characterization and Antimicrobial Activity 
of Some Halo-Substituted Chalcones. 

1440 

CHE109 
Ingole, S.D., Thakare, 
N.S. & Bhagat, S.D.  

Assessment of physiochemical parameters and 
organochlorine pesticides of drinking water from 
Manora Tehsil Dist. Washim 

1443 

CHE110 
Kolhe, S.V. & 
Somwanshi, A.R.  

Synthesis of Some Heterocyclic Compounds Derived 
from Chalcones 

1446 

CHE111 

Devmundhe, B., 
Shioorkar, M., 
Bharad, J. & Ubale, 
M. 

Environmentally benign alum catalyzed efficient 
synthesis of 2,3-dihydroquinazoline-4(1H)-ones 
derivatives in water 

1448 

CHE112 
Deshmukh, P.K., 
Thakare, A.P. & 

Mandlik, P.R. 

Synthesis, spectral characterization, thermal and 
biological studies of Co(II), Ni(II) and Cu(II) 
complexes with 2-4-Dinitrophenylhydrazone ligand 

1452 

CHE113 Meshram, N.J., SPECTROPHOTMETRIC MEASUREMENTS OF 1455 
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Waghmare, S.A. & 
Tayade, D.T. 

SOME Cu(II), Cd(II), Cr(II), La(II) AND Nd(II) 
COMPLEXES IN DIOXANE-WATER SYSTEM 

CHE114 
Kawalkar, A.V., 
Chandami, A.S. & 
Wadekar, M.P. 

Densites ,Refractive Indices and molar refraction of  
Substituted Azomethines in Different percent of various 
solvents. 

1460 

CHE115 
Nandurkar, P.S., 
Rajput, P.R. & 
Rathore, M.M. 

Study of proton-ligand stability constants of Cu(II) and 
Mn(II) complexes with (3-(3,5-Dichloro-2-
hydroxyphenyl)-1-phenyl-5-  (pyridine-2-yl)-1H-
pyrazol-4-yl)(furan-2-yl) methanone using pH-meter in 
80% DMF-Water solvent. 

1466 

CHE116 
Ingole, R.N., 
Gaikwad, R.N. & 
Bhokare, P.R. 

Study of Physicochemical Parameters of Drinking 
Water from Rural Region of Yavatmal District (MS) 

1470 

CHE117 
Bhade, M.W., Rajput, 
P.R., Gajbhiye, A.V. 

& Ghodile, N.G. 

Synthesis and Assay of Chlorosubstituted Heterocycles 
Against Some Ornamental Plant Pathogens 

1472 

CHE118 
Morey, P.B., Naik, 
A.B., Thakare, J.B. & 
Pawar, R.B. 

Molecular Interaction studies of ternary mixtures of                                                           
2- aminobenzothiazole in propanol-Water at different 
Temperatures 

1476 

CHE119 Talegaonkar, R.S. 
Variation of Viscosity of Substituted thiazoly Schiff’s  
Bases in 70% of  acetone-water, ethanol-water and 
dioxane- water mixtures at varying temperatures. 

1482 

CHE120 
Bangade, S. & Raut, 
V.M.  

Synthesis of polyaniline effect of temperature and 
frequency of PANI-CdSO4 composite 

1485 

CHE121 
Kulkarni, S.D. & 
Kumar, K.J.  

Assessment of the antioxidant properties of Lagenaria 
siceraria bagasse obtained as a co-product. 

1489 

CHE122 
G. H. Murhekar* & V. 
W. Banewar 

Stability Constants of Lanthanides Metal Complexes 
With Substituted Pyrazoles in Different Solvents 
Medium. 

1499 

CHE123 
Y.K.Meshram, 
R.R.Dharamkar & 
R.R.Dharamkar 

Synthesis And Antimicrobial Screening Of 
Novelpyrimidino β-Lactam 

1504 

CHE124 
C. A. Varma & K. J. 
Kumar* 

Impact Of Carboxymethylation On The 
Physicochemical, Morphological And Thermal 
Characteristics Of Yellow Poinciana Seed 
Polysaccharide 

1509 

CHE125 
D. Deshkar, S. Bose & 
K.J. Kumar* 

Physicochemical Characterization And Drug Release 
Profile Of Carboxymethylated Starches Prepared From 
Pink Potato 

1514 

CHE126 
P. S. Thakare, P. R. 
Padole,  A. B. Bodade 
&  G. N. Chaudhari 

Structural and Bacterial Properties of Nanocrystalline 
Nickel Ferrite Synthesized by Sol-gel Method 

1518 

CHE127 
Ghodile, N.G., Rajput, 
P.R., Parihar, R.T. & 
Banewar, V.W. 

Synthesis and antimicrobial screening of some new 
Nitrogen containing chlorosubstituted azoles and their 
growth promoting    and curative impact on Oyster 
mushroom crop 

1524 

CHE128 
Sankarampadi 
Aravamudhan 

Theory, Computation and Simulations can be Stand 
Alone Methodology as much as the Reproducible 
ExperimentalDetermination of Physical Quantities. 

1529 

CHE129 
Ganjare, P.J., Aswale, 
S.S. & Aswale, S.R.  

Evaluation Of Speed Of Sound And Its Acoustical 
Parameters In Liquid Mixtures Containing Magnesium 
Salicylate Tetrahydrate And Water At Various 
Temperatures 

1539 

CHE130 Mane, V.D., Pytochemical Investigation And Antioxidant Activity 1544 
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Wasimuddin, Pande, 
P.S. & Malpani, M.O. 

Of Kalonji (Nigella Sativa) And Honey 

CHE131 
Dhote, A.B., Bedare, 
G.R. & Aswale, S.S.  

Ultrasonic Study of Extract of Brayophyllum Leaves  at 
303 K temperature and 2 MHz frequency 

1548 

CHE132 
Rathore, S.M. & 
Parhate, V.V.  

Synthesis characterization  of some bromo and  nitro-
substituted-1, 3-thiazines 

1551 

CHE133 
Dhok, S.S. & 
Bhandarkar, S.E.  

Synthesis, Characterization and biological evaluation of 
2-(Alkylsulfanyl)-1, 3, 4-oxadiazole based 
arylopyrazine-2-one  and quinoxalin-2-one derivatives . 

1555 

CHE134 
Tidke, K.J. & Solanki, 
P.R.  

Method development, validation of stability indicating 
liquid chromatographic method and force degradation 
study of imidazole derivative of high pharmaceutical 
value 

1558 

CHE135 

Kanhe, M.M., 
Gulwade, D.P., Deo, 

S.S., Lambat, T.L. & 
Inam, F.S.  

Synthesis of tetrahydrobenzo[b]pyrans and 
dihydropyrano[2,3-c] pyrazolederivatives catalyzed by 
Montmorillonite K10: Development of novel 
proficientmethodologies 

1565 

CHE136 
Zyate, S.C., Jadhao, 
A.R. & Awajare, N.V. 

Facile Synthesis of Chalcone Derivatives and their 
Characterization 

1571 

CHE137 
Morey, P.B. & Naik, 
A.B.  

Acoustical Studies of 2-Bromothiazole at Different 
Temperatures 

1574 

CHE138 

Rathod, N.V., 
Lokhande, M.N., 
Jadhao, J.S., Chavan, 
S.M., More, M.S. & 
Malkhede, D.D. 

Liquid -liquid extraction of Cd2+ by ethyl acetate 
derivative of Calix(4)arene in acidic medium 

1578 

CHE139 
Meshram, Y.K., Dixit, 
K.R., Laghe, J.M. & 
Mahalle, R.M. 

Synthesis and Study of Physico-Chemical Properties of 
Some Substituted Imine’s in Different Organic 
Solvent’s by Refractometricaly 

1582 

CHE140 
Jadhav, S., Hussain, 
S., Salim, S. & 
Dhobal, B.S. 

Parmagnetic Oxidation of Copper (II) Metal Complex 
in Acid Medium. 

1588 

CHE141 
Thakare, Y.S., 
Thakare, A.P. & 
Kedia, C.S.  

Density and Viscometric Studies of the Schiff Base 
Ligands at Different Temperature in Binary Mixtures 

1593 

CHE142 Maldhure, A.K. 

Synthesis and characterization of new unsymmetrical 
Schiff base complexes of N-(2-naphthol benzoate)-N’-
(2-hydroxy acetophenone)ethylenediamineand its 
electrical and catalytic study. 

1599 

CHE143 
Andhale, G.B. & 
Wagh, S.P.  

Thermodynamic study of some substituted Schiff’s 
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ASSESSMENT OF IN VITRO ANTACID ACTIVITY OF FOENICULUM VULGARE, 
CORIANDRUM SATIVUM AND LEPTOSPERMUM SCOPARIUM BY A MODIFIED 

ARTIFICIAL STOMACH MODEL 
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ABSTRACT 

Some plants and fruits may consist of pharmaceutical ingredients suitable to treat certain diseases such as stomach 
acidity. Our aim was to verify the claim that extract of Foeniculum vulgare, Coriandrum sativum and Leptospermum 
scoparium can be used as an alternative for neutralizing stomach acidity. Therefore, for this purpose, the antacid 
activity of these aqueous extracts was evaluated by using artificial stomach model. This modified model of artificial 
stomach is useful for the determination of duration of consistent neutralization of the artificial gastric acid. The pH of 
these aqueous extracts and its neutralizing effect on artificial gastric acid was determined and compared with water 
and the active control sodium bicarbonate. The neutralization capacity in vitro was determined with the classical 
titration method. All treatments including that of aqueous extracts and sodium bicarbonate showed significant acid 
neutralizing effects when compared with water. The duration for consistent neutralization and antacid capacities of 
extract of F. vulgare (172 ± 6 min), C. sativum (154 ± 5 min) and L. scoparium (118 ± 3.5 min) were significantly 
higher than that of water (108 ± 4 min). The aqueous extract of F. vulgare, C. sativum and L. scoparium was 
consistently active in the artificial stomach model and possesses potent antacid effects.   

_____________________________________________________________________________________ 

Key Words : Foeniculum vulgare, Coriandrum sativum, Leptospermum scoparium, artificial stomach model, antacid 
activity. 

INTRODUCTION 

A variety of herbal plants have been used 
worldwide to remedy various diseases. The 
healing aspects of herbal plants have been 
accepted in many cultures and have been known as 
alternative medicine. Some herbs may consist of 
pharmaceutical ingredients suitable to treat certain 
cases such as stomach acidity or ulcers (1). 
Foeniculum vulgare also called fennel and 
commonly known as badi sop, is a flowering 
plantspecies in the carrot family. It is a hardy, 
perennial herb with yellow flowers and feathery 
leaves. Fennel seeds benefits in helps to regulate 
blood pressure, reduce water retention. According 
to ayurveda fennel seeds reduce all three Trodosha 
(Vata, Pita, and Kapha). The seeds have a cooling 
effect on the body. It is a good idea to consume a 
fennel seed drink during the scorching summer, to 
relieve heat from body. The oil found in the seeds 
is carminative in nature, hence it is used in 
massage blends, especially in Ayurveda to calm 
the nerves and promote mental clarity. 
Coriandrum sativum also known as cilantro and 
commonly called as Dhaniya, is an annual herbs in 
the family Apiaceae. All parts of the plant are 
edible, but the fresh leaves and the dried seeds are 
the parts most traditionally used in cooking. In 
Ayurveda, coriander often recommended for 

stomach related ailments, as it is known to ease 
digestion. It is indeed super seed and its regular 
use can bring about various health benefits. 
Leptospermum scoparium, commonly called 
manuka, manuka myrtle, is a species of flowering 
plant in the myrtle family Myrtaceae. Some of the 
top manuka uses are and benefits include helps 
with SIBO, low stomach acid, acid reflux, treat 
burns, wound and ulcers, help allergies, improves 
sleep. 
Hyperacidity is a condition that occurs in many 
diseases caused by an excessive formation of acid 
in the stomach associated with a burning sensation 
in the throat and heart area. This condition appears 
in many diseases ranging from gastritis and peptic 
ulcers to the currently named gastro-esophageal 
reflux disease (GERD) (2). 
Acidity is a common gastrointestinal disease 
which may not be necessarily caused by a 
pathogenic infection. It is attributed to a functional 
disorder that can result due to a variety of reasons 
which is related to heartburn and gas formation in 
stomach. In acidity, gastro esophageal reflux 
disease which is commonly known as urdhva gata 
amalpitta in Ayurveda, there is a movement of 
gastric juices from the stomach into the lower 
esophagus [3]. This is a condition which occurs 
when acidic contents in stomach move upward 
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into the esophagus and make it dysfunctional. 
Gastric acid is a digestive fluid formed in the 
stomach having a pH of 1 to 2. It is a mixture of 
hydrochloric acid, large quantities of potassium 
chloride and sodium chloride. The acid in stomach 
plays a significant role in the digestion of proteins, 
by activating digestive enzymes and making 
ingested proteins unravel so that digestive 
enzymes can break down the long chain amino 
acids. General symptoms found in children are 
respiratory problems, inadequate weight, vomiting, 
coughing and turning down food. The symptoms 
shown by adults include long heartburn, chest and 
stomach pain, gas formation in stomach, 
inflammation in chest; gastro esophageal reflux, 
voice change and formation of ulcer in esophagus, 
pain during muscular contractions and pain in ears 
are some of the symptoms of acidity (4-7). 
Although there are a number of antacids and anti 
ulcer drugs, most of these have limitations, side 
effects and drug interactions. Herbal medicines 
generally deal with plants and its extracts for 
treatment of various ailments. These are usually 
considered to be safer and with no side effects (8). 
Peptic ulcer or Peptic ulcer disease (PUD) is 
defined as a break in the mucosal lining of the 
gastrointestinal tract (9). It occurs in that part of 
the gastrointestinal tract which is exposed to 
gastric acid and pepsin, i.e. the stomach and 
duodenum (10). The incidence of PUD varies with 
age, gender, geographical location and is 
associated with severe complications including 
hemorrhages, perforations, gastrointestinal 
obstruction, and malignancy. Thus, this clinical 
condition represents a worldwide health problem 
because of its high morbidity, mortality and 
economic loss (11). Antacids relieve the effects of 
the ulcer by neutralizing small amounts of excess 
stomach acid. 
The experimentation was carried out by using a 
artificial modified artificial stomach model. Using 
this method we have screened the neutralization 
effect, duration of neutralization and neutralization 
by simple titration method. 

MATERIALS AND METHODS 

Collection, authentication and extraction of 
fruit rinds  
The sources Foeniculum vulgare, Coriandrum 
sativum, Leptospermum scoparium was collected 
from the local shops of the Akola district region of 
Maharashtra, India and air dried under shade, 
powdered mechanically and stored in air tight 

containers. The extract was prepared by keeping 
powder for incubation in distilled water for 24 hrs 
(20 gm powder in 80 ml distilled water) and water 
as a solvent and stored in a refrigerator for further 
use.  
Chemicals and reagents  
Pepsin, sodium chloride, hydrochloric acid and 
sodium bicarbonate were obtained from Shri. 
Shivaji College of Arts Commerce and Science, 
Akola (MS), Maharashtra, India. All other 
chemicals were obtained from local sources and 
were of analytical grade.  
Preparation of artificial gastric acid  
Two grams of NaCl and 3.2 mg of pepsin were 
dissolved in 500 ml distilled water. Hydrochloric 
acid (7.0 ml) and adequate water were added to 
make a 1000 ml solution. The pH of the solution 
was adjusted to 1.20.  
 pH determination of the extracts 
The pH of all three extracts was determined at 
temperatures ranging from 25 C to 37 C by pH 
meter (Spectronics, India). The pH values of the 
active control solution sodium bicarbonate (SB) 
and water was also determined for comparison.  
Determination of the neutralizing effects on 
artificial gastric acid 
 The freshly prepared test solutions of all three 
extracts (90 ml), water (90 ml) and the active 
control SB (90 ml) were added separately to the 
artificial gastric juice (100 ml) at pH 1.2. The pH 
values were determined to examine the 
neutralizing effects on artificial gastric juice. (Six 
experiments were performed for each solution.  
Determination of the duration of consistent 
neutralization on artificial gastric acid using the 
modified artificial stomach  
The apparatus of the modified artificial stomach 
was made up of three elements: a pH recording 
system (R), a stomach (S) and a peristaltic pump 
(P). Each freshly prepared test sample (90 ml) was 
added to 100 ml of artificial gastric juice at pH 1.2 
in the container of the artificial stomach at 37 C 
and continuously stirred (30 rpm) with a 2.5-cm 
magnetic stirring apparatus. Artificial gastric juice 
at pH 1.2 was pumped at 3 ml/min into the 
container of the artificial stomach, and pumped out 
at 3 ml/min at the same time. A pH meter was 
connected to continuously monitor the changes of 
pH in the container of the artificial stomach. The 
duration of the neutralization effect was 
determined when the pH value returned to its 
initial value (pH 1.2). Six experiments were 
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performed for each freshly prepared test solution, 
water and standard (SB). 
Determination of the neutralization capacity in 
vitro using simple titration method    
Each freshly prepared test sample (90 ml) was 
placed in a 250 ml beaker and warmed to 37 C. A 
magnetic stirrer (REMI, India) was continuously 
run at 30 rpm to imitate the stomach movements. 
The test samples were titrated with artificial 
gastric juice to the end point of pH 3.  

RESULTS AND DISCUSSION 

The pH values of the test solutions at 
temperatures ranging from 25 C to 37 C 
The pH values of the test solutions at temperatures 
ranging from 25 C to 37 C. The pH                                        
values of the extracts of Foeniculum vulgare, 
Coriandrum sativum, and Leptospermum 
scoparium solutions at temperatures from 25 C to 
37 C ranged from 4.02 to 3.92, 3.58 to 3.51 and 
2.98 to 2.93, respectively. The pH values of water 
and SB solutions at temperatures from 25 C to 
37 C ranged from 6.94 to 7.24 and 9.13 to 9.07, 
respectively. The results indicate that temperature 
did    not affect pH significantly. 
Neutralizing effects on artificial gastric acids 
When 90 ml of the test solution was added to 100 
ml of the artificial gastric juice (pH 1.2), the pH 
values of extracts of  Foeniculum vulgare, 
Coriandrum sativum, and Leptospermum 
scoparium  solutions were found to be 3.08 ± 0.04, 
2.52 ± 0.08 and 2.08 ± 0.05, respectively. The pH 
values of water and SB solutions were 1.52 ± 0.02 
and 2.11 ± 0.14, respectively. This result shows 
that the neutralizing effect of all three extracts was 
significantly better than that of water (Table 1). 
 
Table 1: pH values with 90 ml water, standard and 
all three extracts added to 100 ml of artificial 
gastric juice 

SN Samples pH values 

1 Water 1.52 ± 0.02 
2 Standard 2.11 ± 0.14 
3 Foeniculum vulgare 3.08 ± 0.04 
4 Coriandrum sativum 2.52 ± 0.08 
5 Leptospermum scoparium 2.08 ± 0.05 

 
Duration of consistent neutralization effect on 
artificial gastric acids 
The durations for consistent neutralizing effects of 
extracts of Foeniculum vulgare, Coriandrum 
sativum and Leptospermum scoparium solutions 

were 172 ± 6, 154 ± 5 and 118 ± 3, respectively. 
Those of water and SB solutions were 108 ± 4 and 
180 ± 7, respectively. The duration of antacid 
action of SB was the longest, followed by the 
Foeniculum vulgare, Coriandrum sativum, 
Leptospermum scoparium which were 
significantly higher than that for water (Table 2). 
Table 2: Duration of antacid effect for consistent 
neutralization of gastric acid 

SN Sample Duration 

1 Water 108 ± 4 
2 Standard 180 ± 7 
3 Foeniculum vulgare 172 ± 6 
4 Coriandrum sativum 154 ± 5 
5 Leptospermum scoparium 118 ± 3 

 
Physical neutralization capacity in vitro 
The active control SB and all three extracts, 
exhibited significant antacid potency. The 
neutralization capacities of extracts of Foeniculum 
vulgare, Coriandrum sativum and Leptospermum 
scoparium were significant as of standard. 
Foeniculum vulgare, Coriandrum sativum and 
Leptospermum scoparium juice is traditionally 
used for the treatment of acidity. Therefore, the 
present study used the simple titration method and 
the modified artificial stomach model, which 
mimic the regular physiological functioning of a 
human stomach, to explore the antacid effects of 
this three extracts. The model of the 'artificial 
stomach' reproduces two major gastric dynamic 
functions. It allows interplay between one function 
(F-IN) corresponding to acid secretion and the 
other (F-OUT) corresponding to gastric emptying. 
This model is used to mimic gastric secretion and 
emptying in physiological situations.  A 3 ml/min 
rate of 0.1 N HCl introduction corresponds to an 
hourly acid output of 18 mmol whilst arbitrarily 
chosen emptying rates represent slow, equal to 
input and fast emptyings. These parallel conditions 
are encountered in response to liquid meals in 
normal subjects. The lag-times before reaching 
selected pH values after introduction of the test 
solutions have been converted into antacid 
capacities (mmol H+), taking into account the 
amount of acid present in the 'stomach' at time 0 
and the amount of acid introduced thereafter (12). 
Efficacious, intensive antacid therapy is often 
unacceptable because of the common side effects, 
especially altered bowel functions. Aluminum salts 
may cause constipation and magnesium salts cause 
diarrhoea. Sodium bicarbonate (SB) should be 
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avoided even though it is a potent neutralizer of 
acid because it contains significant amounts of 
sodium and may alter the systemic pH. In addition, 
antacid-drug interactions have been frequently 
reported for SB (13). The most clinically 
significant interactions occur with ferrous sulfate, 
tetracycline and quinolone antibiotics. Other 
interactions are potentially significant because 
they involve drugs with narrow therapeutic ranges.  
Considering the side effects and interactions of 
antacids, the natural and edible products such as 
Foeniculum vulgare, Coriandrum sativum and 
Leptospermum Scoparium should be looked to as 
an alternative for the treatment of PUD.  

CONCLUSION 

In conclusion, this study aims the scientific 
validation of the traditional antacid claims of 

Foeniculum vulgare, Coriandrum sativum and 
Leptospermum Scoparium and to promote its use 
in the form of a soft drink and as a culinary spice 
in people’s diets. Besides, it is cheap, readily 
available to all strata of society, with medicinal 
properties attributed to it. 
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ABSTRACT 

Leucasstricta is one of the common, small, herbaceous member of Lamiaceae family. However, it was not focused for 
its medicinal potential as compared to its allied members. Present study is focused on its chemoprofiling using 
HPTLC and validating its antioxidant potential. It was observed that, this plant is rich in alkaloids, phenolic 
compounds, terpenoids, saponin and steroids. HPTLC analysis of methanolic extract of leaves of this plant showed 
several phenolic compounds like gallic acid, quercetin, catechin, apigenin and myrcetin. It was also found to have 
significant level of antioxidant potential as compare to standard antioxidant and positive check. Thus, the 
chemoprofiling of L. stricta validate that, it possesses antioxidant potential.  

______________________________________________________________________________________ 
Key words: Leucasstricta, Lamiaceae, Chemoprofiling, HPTLC, Antioxidant.  

INTRODUCTION 

Leucasstricta is a lesser known member of family 
Lamiaceae. It was found to be used as vegetable in 
South India (Muthu et al., 2006). However, it was 
not incorporated in the traditional healthcare 
systems of Indian sub-continent. The other 
members of the same family like L. aspera and L. 
cephalotes were routinely used by traditional as 
well as ayurvedic herbal healers. Probably, the 
ample availability of these counterparts, L. stricta 
remained un-attended. But, the scenario has 
changed over the period and now, these species are 
started declining. Therefore, it is essential to 
identify the other source with similar properties so 
that one can conserve the overexploitation of 
species under use. The present attempt was made 
to screen the L. stracta for its available 
phytochemicals and test its antioxidant potential.  

MATERIAL AND METHODS 

The plant was collected from Narnala forest 
patches. The plant was identified taxonomically 
using local flora (Naik, 1998 and Karthikeyan& 
Singh, 2001) and a specimen copy was deposited 
in Department of Botany, ShriShivaji College, 
Akola (MS). The leaf material of the plant was 
shade dried for 8-10 days and then ground into 
fine powder and kept in airtight bottles until use.  
The preliminary phytochemistry of the powdered 
material was done using standard methods 
(Harborne, 1973 and Koche et al., 2010). Further, 
the methanolic powdered extract was used for 
HPTLC analysis. The HPTLC was done on 
CAMAG TLC unit using, Chloroform: Methanol 
(7.5:2.5) system on C18 column. The antioxidant 

activity was measured as IC 50 following the 
method of (Blois, 1958). 

RESULTS AND DISCUSSION 

The powdered material of leaves of L. stricta was 
found to rich in phytochemicals. Among the 
solvents used, most phytochemicals were observed 
to be extracted in methanol (table-1). It showed 
presence of alkaloids, phenolics, flavonoids, 
tannins, terpens and steroids. It also showed 
significant amount of phenolic compounds and 
flavonoids (table-1).  
 
Fig.1 showed HPTLC chromatogram of L. 
strictamethanolic leaf extract at 366 nm. It showed 
total 10 peaks. These peaks were interpreted on the 
basis of Rf values of separated compounds. Three 
peaks were found to correspond with the known 
phenolic compounds i.e. peak number 4 (Gallic 
acid, Rf value 0.30), Peak number 7 (Ferulic acid, 
Rf value 0.74) and Peak number 9 (Kaempferol, 
Rf value 0.87). Rest of the peaks might be of 
unknown compounds (table-2).When scanned at 
540 nm, the HPTLC chromatogram of L. 
strictamethanolic leaf extract, it showed total 23 
peaks (Fig. 2). When correlated the Rf values of 
these compounds with standard compounds, four 
phenolic compounds were identified (table-3). The 
identified peaks were – peak number 13 (Catechin, 
Rf value 0.39), Peak number 16 (Myricetin, Rf 
value 0.52), peak number 17 (Quercetin, Rf value 
0.65), Peak number 19 (Vanollic acid, Rf value 
0.73) and peak number 22 (Apeginin, 0.90).  
The antioxidant potential of L. stricta extract was 
analyzed as DPPH scavenging activity and total 
antioxidant activity. In both cases, sample extract 
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was found to have significant activity more than 
standard antioxidant used for the study (table
Plants are rich in chemicals which are responsible 
its different biological properties, like 
antimicrobial, antioxidant, anti
diuretic, anthelmintic etc. It was now clear that, 
the plant with high level of phenolics and 
flavonoids showed antioxidant properties 
(Michalak, 2006; Prakash et al, 2009 and Kasote et 
al., 2015). Gupta and Sharma (2006) enlighten the 
area by summing the natural antioxidant plants 
used in traditional medicine. Recently Sulaiman et 
al., (2013) reviewed the natural antioxidants, their 
 
Table-1: Preliminary phytochemical analysis of 
leaf powder of L. stricta 

Leaf 
Powder 

Test for phytochemicals

Alkalo
ids 

Phenolics Flavonoids Tannin
s 

Aqueous 
Extract 

- - + 

 
 
Fig. 1: HPTLC chromatogram of L. 
strictamethanolic leaf extract at 366 nm

 
Table-2: HPTLC data of Methanolic leaf extract of 
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was found to have significant activity more than 
standard antioxidant used for the study (table-4).  
Plants are rich in chemicals which are responsible 
its different biological properties, like 
antimicrobial, antioxidant, anti-inflammatory, 
diuretic, anthelmintic etc. It was now clear that, 
the plant with high level of phenolics and 
flavonoids showed antioxidant properties 
(Michalak, 2006; Prakash et al, 2009 and Kasote et 
al., 2015). Gupta and Sharma (2006) enlighten the 

g the natural antioxidant plants 
used in traditional medicine. Recently Sulaiman et 
al., (2013) reviewed the natural antioxidants, their 

analysis and evaluation. Further, Kamath et al., 
(2015) showed the direct relation between the 
phenolic content and ant
plant. Our report is positively correlated with these 
observations.  
Form the study, it could be stated that, 
Leucasstricta is rich in chemical composition. Its 
HPTLC profile showed sizable amount of 
phenolics and flavonoids which
correlated with the antioxidant potential of crude 
methanolic extract of L. stricta. Further, this plant 
could be a potential replacement for its counterpart 
plants for antioxidant property. 

1: Preliminary phytochemical analysis of 

Test for phytochemicals 

Tannin
 

Terpene
s 

Steroid
s 

+ - + 

Methanol 
Extract 

+ + 
(18.15 ± 

0.33) 
(08.69±0.0

Ethanol 
Extract 

+ + 

Fig. 1: HPTLC chromatogram of L. 
strictamethanolic leaf extract at 366 nm 

Fig. 2: HPTLC chromatogram of L. strictamethanolic 
leaf extract at 540 nm 

 

2: HPTLC data of Methanolic leaf extract of L. stricta at 366 nm. 
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analysis and evaluation. Further, Kamath et al., 
(2015) showed the direct relation between the 
phenolic content and antioxidant potential of the 
plant. Our report is positively correlated with these 

Form the study, it could be stated that, 
Leucasstricta is rich in chemical composition. Its 
HPTLC profile showed sizable amount of 
phenolics and flavonoids which could be 
correlated with the antioxidant potential of crude 
methanolic extract of L. stricta. Further, this plant 
could be a potential replacement for its counterpart 
plants for antioxidant property.  

+ 
(08.69±0.0

5) 

+ + + 

+ - - + 

Fig. 2: HPTLC chromatogram of L. strictamethanolic 

 

 

Assigned 
compounds 
1. Unidentified 
2. Unidentified 
3. Unidentified 
4. Gallic acid 
5. Unidentified 
6. Unidentified 
7. Ferulic acid 
8. Unidentified 
9. Kaempferol 
10. 
Unidentified 
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Table-3: HPTLC data of Methanolic leaf extract of 
 

 
Table-4: Antioxidant activity of methanolic leaf extract of 

Leaf Extract 

Leucasstricta 
Standard 

 

1. Blois, M. S. (1958) Antioxident 
determinations by the use of a stable free 
radical, Natue 29: 199-200 

2. DipakKoche, Syed Imran, RupaliShirsat and 
DhnyaneshwarBhadange (2010) 
Phytochemical screening of eight traditionaly 
used ethnomedicinal plants from Akola dist. 
(M.S.) India Int. J. Pharma and Biosciences 
1(4): 256 

3. Gupta, V. K. and Sharma S. K. (2006) Plants 
as natural antioxidants. Natural Product 
radiance, 5(4): 326-334. 

4. Harborne, J. B. (1973) Phytochemical 
methods, Chapman and Hall Ltd., London, 
pp49-188. 

5. Kamath, S. D., Arunkumar, D., Avinash, N. G. 
and Samshuddin, A. (2015) Determination of 
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3: HPTLC data of Methanolic leaf extract of L. stricta at 540 nm. 

4: Antioxidant activity of methanolic leaf extract of L. stricta 
IC 50 value for antioxidant activity

DPPH scavenging activity Total antioxidant activity
18.25 
26.08 
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Assigned 
compound 
1. Unidentified 
2. Unidentified 
3. Unidentified 
4. Unidentified 
5. Unidentified 
6. Unidentified 
7. Unidentified 
8. Unidentified 
9. Unidentified 
10. Unidentified 
11. Unidentified 
12. Unidentified 
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14. Unidentified 
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16. Myricetin 
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18. Unidentified 
19. Vanillic acid 
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ABSTRACT 

The present study was carried out to identify and analyze chemical constituents present in leaves 
of Crateva religiosa G. Forst.  leaves by extracting them in solvents Chloroform, 
Dichloromethane and 50% Ethanol. Also Analytical, Physiochemical, Qualitative, Quantitative 
tests were performed for the understudy plant part.  GC-MS analysis was also done for all the 
three extracts of Crateva religiosa G. Forst. leaves extracted in Chloroform, Dichloromethane 
and 50% Ethanol. The separated compounds were identified by comparing mass spectra with the 
NIST database. Retention time, Molecular name, Peak area percentage, Molecular weight and 
Molecular formula were ascertained to all the identified molecules.  Molecular structures of the 
identified secondary metabolites were drawn by Marvin sketch Software. 
______________________________________________________________________________ 

Keywords: GC-MS, Chemical Constituents, Molecular structures 

INTRODUCTION 
In the present time, natural products derived 
from plants are being tested for presence of 
new drugs with new modes of 
pharmacological action as inappropriate use of 
antibiotics has augmented the emergence of 
drug resistance to the micro-organisms and the 
extensive use of these synthetic drugs often 
cause considerable side effects. Recent studies 
are involved in the identification and isolation 
of new therapeutic compounds of medicinal 
importance from higher plants for specific 
diseases (Erturk et al., 2006; Averineni, et al., 
2007).  
Crateva religiosa G. Forst. also known as 
Crateva adansonii DC. is commonly called by 
various names like Sacred Garlic Pear; 
Temple plant; Varuna; Viawarna; Nirvala and 
belongs to the family Capparaceae. And its 
trade name is three leaved capper (Pullaiah, 
2006). It is a rare medicinal plant in 
Maharashtra (Survase and Raut, 2011). It is an 
important medicinal plant and has been used 
in Indian Ayurvedic medicine for various 
ailments. A postal stamp was issued by the 

Indian postal Department to commemorate 
this tree. In India, Some ethnic communities 
offer flowers to Baruna (God of rain) in the 
month of Chaitra “march and april” for better 
rainfall. 
Leaves of this plant are are stomachic, tonic, 
aromatic, and sweet. The leaf juice in doses of 
½ to 3 tolas is given in rheumatism mixed 
with coconut milk (or oil) and ghee (or butter); 
The fresh leaves bruised well with a little 
vinegar, lime juice or hot water, is applied to 
the skin as poultice or paste and takes 5-15 
minutes to obtain rubefacient effect, if kept 
longer it acts as vesicant.  Leaves are also used 
in healing of wounds and also applied to body 
swellings. The leaves are heated and applied 
to relieve backaches. The leaves are also used 
in a preparation to treat permanent retraction 
of the testis, blubs are used as an emetic and 
poison antidote. The Present study was 
undertaken to validate the ethnomedicinal uses 
and to know about the chemical composition 
of the Leaves of this plant which are of 
medicinal importance by using unique 
technique of GC-MS.  
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Gas Chromatography is a technique which is 
used for direct analysis of components 
existing in plants by separating the compounds 
by vaporizing them and same vaporized 
compounds are intrinsically detected by the 
flame ionization detector and electron capture 
detector (Leibler et al., 1996). The 
spectrometric method such as mass 
spectrometry (MS) is coupled with Gas 
chromatography for the detection of separated 
compounds (Uzer et al., 2005; Eisenhauer et 
al., 2009). Mass spectrometry (MS) is the 
most sensitive and selective method for 
molecular analysis and can yield information 
on the molecular weight. 
The plant has been already reported for having 
Wound healing (Ajali et al., 2010); Anti- 
mutagenic activity (Chichioco-Hernandez et 
al., 2009); Anti-inflammatory activity 
(Abdullahi et al., 2012); suppressing various 
immune factors (Bani et al., 2006); 
Antimicrobial activity (Agboke et al., 2011; 
Wagay et al., 2017); Antioxidant activity 
(Pandey et al., 2013); and Antimycotic 
potential (Sahoo et al., 2008). The chemical 
constituents of the understudy plant part are 
being reported for the first time by this study.  

MATERIALS AND METHODS 

The plants were collected from Gandhigram 
village, Akola of Vidarbha region, 
Maharashtra and the morphological characters 
were noted which were then used for the 
identification of this plant.  After 
morphological identification, plant herbarium 
was also authenticated by taxonomist 
Professor Dr. S.P. Rothe. The voucher 
specimens were deposited in the herbarium 
house of Department of Botany, Vidyabharati 
Mahavidyalaya, Camp, Amravati, 
Maharashtra, India. The Leaves of this 
collected plant were shade dried and then 
converted to powder form for further studies. 
The procedures recommended in Indian 
Pharmacopoeia (Anonymous, 1966) and 
Gupta et al., 2013 were followed for analytical 
or physiochemical study.  
The extraction was done by using 10 grams of 
plant powder and 180ml of solvent viz. 
Chloroform, 50% Ethanol, and 

Dichloromethane in the Soxhlet apparatus. 
The heating mantle temperature was set at 
evaporating temperature of the solvent and the 
cycles of soxhletion were done for about 6 
hours. After extraction in Soxhlet apparatus 
for 6 hours the extracts were filtered and 
concentrated to 5ml using rotatory vacuum 
evaporator at room temperature. These 
concentrated samples were then used for 
further analysis. 
The standard procedure for Qualitative 
analysis and quantitative analysis was 
followed (Wagay et al., 2015). 
The GC-MS analysis was carried out using gas 
chromatography-high resolution mass 
spectrometer. 2 µl of the prepared extracts was 
employed for GC-MS analysis. The GC-MS 
analysis was carried using Shimadzu Make 
QP-2010 with column of 60 meter length, with 
0.25 mm internal diameter and 0.32 thickness. 
Helium gas was used as carrier gas at constant 
flow rate of 1ml/minute. Injector temperature 
was set at 50 0C. the Oven temperature were 
programmed from 10 0C to 280 0C at 10 
0C/minute to 200 0C then 10 0C/ 3 minutes to 
250 0C ending with a 5 minutes isothermal at 
280 0C. The sample was injected in split less 
mode. 
Interpretation on mass spectrum of GC-MS 
was done using the National Institute Standard 
and Technology (NIST) database. The mass 
spectrum of compounds was compared with 
the spectral data of known compounds present 
in spectral libraries (NIST).The name, 
molecular weight and molecular formula of 
the identified molecules were ascertained by 
this analysis. The molecular structures of the 
important compounds were drawn by software 
Marvin sketch after identification.   

RESULTS AND DISSCUSSION: 

MORPHOLOGICAL CHARACTERS 

A small to moderate sized tree with a much-
branched head. Bark grey, smooth horizontally 
wrinkled, wood is yellowish white, turning 
light-brown when old. Leaves deciduous, 
pinnately trifoliolate, clustered at the ends of 
branchlets with a common petiole 4-8 cm long 
at the summit of which are tree leaflets; ovate 
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lanceolate or obovate, acute or acuminate, 
attenuated at the base, entire, glabrous on both 
surfaces and reticulately veined. The lateral 
leaflets oblique at the base with a rather 
slender point at the tip;  petiolules present. 
Flowers many, in dense terminal corymbs, 
greenish-white, pedicels long, Stout and 
glabrous. Sepals petaloid, small, ovate, and 
acute. Petals ovate or oblong (including the 
 

                                                                    

 

 

 

 

Fig 1-3: Morphological features of 

Analytical study 

 Table No 1:  

Analytical values of Crateva religiosa 
Forst. Leaves 

Note: Percentage mean (n=3) ± SD
 Powder study  

        
 
 
 
 

S. No. Parameter studied

1. Moisture content 
2. Total Ash 
3. Acid soluble ash  
4. Acid insoluble ash 
5. Water soluble ash 

6. Water insoluble Ash
7. Extractive values in
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lanceolate or obovate, acute or acuminate, 
attenuated at the base, entire, glabrous on both 
surfaces and reticulately veined. The lateral 
leaflets oblique at the base with a rather 

the tip;  petiolules present. 
Flowers many, in dense terminal corymbs, 

white, pedicels long, Stout and 
glabrous. Sepals petaloid, small, ovate, and 
acute. Petals ovate or oblong (including the 

claw). Stamens purplish longer than the petals, 
spreading. Gynophore nearly 5cm long, terete, 
smooth. Ovary ellipsoid; stigma flat. Fruit 
globose, woody, smooth or scurfy berry, with 
hard and rough rind, on the thickened 
gynophores. Seeds numerous, kidney
embedded in yellow pulp, nearly smooth & 
brown. Flowering occurs from March to May.

                                                                     

: Morphological features of Crateva religiosa G. Forst. (1) Habit; (2)

Crateva religiosa G.  

Note: Percentage mean (n=3) ± SD 

 
 
  Table No 2: Organoleptic evaluation of 
Crateva religiosa G.  Forst. Leaves
 

S. 
No. 

Particulars

1. Colour of 
powder 

2. Odour 
3. Taste 
4. Texture 

Parameter studied %age value (w/w)

 

Water insoluble Ash 
Extractive values in Chloroform  

50% Ethanol 
Dichloromethane 
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claw). Stamens purplish longer than the petals, 
ing. Gynophore nearly 5cm long, terete, 

smooth. Ovary ellipsoid; stigma flat. Fruit 
globose, woody, smooth or scurfy berry, with 
hard and rough rind, on the thickened 
gynophores. Seeds numerous, kidney-shaped, 
embedded in yellow pulp, nearly smooth & 

. Flowering occurs from March to May.

(2) Bark; (3) Flower 

Organoleptic evaluation of 
G.  Forst. Leaves 

Particulars Observation 

Colour of Greenish 
grey 
Odorless  
Sweet  
Smooth  

value (w/w) 

26.54 ± 0.721 
20.77 ± 0.85 
29.68 ± 0.30 
71.33 ± 1.22 
28.08 ± 0.89 

71.68 ± 0.28 
8.25 ± 0.15 

17.22 ± 0.87 
3.33 ± 0.64 
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Table No 3: Fluorescent behavior of Crateva religiosa G.  Forst.  Leaf powder on treatment with 
different chemical reagents Leaves 

S.  
No. 

Powder + Reagent used Leaves 

Visible Light UV Light 

1. Powder as such  Green  Fluorescent green 

2. Powder + Conc. H2SO4 Black Greenish Black 

3. Powder +  Conc. HNO3 Orange Orange red 

4. Powder +  Conc. HCl Black Greenish black 

5. Powder + 10% NaOH Yellow Yellowish green 

6. Powder + 1 N HCl Light yellow Fluorescent  green 

7. Powder +  Iodine solution Dark reddish brown Dark black 

8. Powder +  5% FeCl3 Dark brown Light brown 

9. Powder + KI Dark brown Yellowish green 

10. Powder + 1 N HNO3 Light yellowish brown Fluorescent  green 

11. Powder + 1 N H2SO4 Yellowish white Greenish transparent 

12. Powder + Ethyl acetate Light green Fluorescent  green 

Phytochemical studies 

i) Qualitative phytochemical Analysis  

Table No 4: Qualitative Phytochemical Screening of Crateva religiosa G.  Forst.   Leaves                              
S. No Constituents Chemical tests LEAVES 

W D E C 

1 Alkaloids Wagners test + + + + + + + + 
Mayers test + + - - ++ - - 

2 Flavonoids Sodium hydroxide test + + - - + + - - 
Lead acetate test + + - - + + - - 

3 Glycosides Killer killiani test - - - - - - - - 
Fehlings test + + - - + + - - 

4 Phenols Phenols test - - - - - - - - 

5 Saponins Froathing / Foam test + + - - - - - - 

6 Steroids Salkowaski  test - - - - - - + + 
LB test - - - - + + - - 

7 Tannins Ferric chloride test - - - - - - - - 

8 Terpenoids  Salkowaski  test + + - - - - + + 

                                     Note ‘+’= Present and ‘–’= Absent 
Where, W= Water; D= Dichloromethane; E= 50% Ethanol; C= Chloroform respectively. 

The qualitative phytochemical screening of 
Crateva religiosa G.  Forst. in four extracts 
i.e., Water, Dichloromethane, 50% Ethanol 
and Chloroform  showed that there was 
prominently presence of phytoconstituents like 
Alkaloids, Flavonoids, Phenols, Glycosides, 
Saponins, Steroids and Terpenoids. However, 
Tannins were absent in all the extracts of 
Crateva religiosa G.  Forst leaves. Water and 
50% Ethanol extracts showed presence of 

most phytoconstituents followed by 
Chloroform and Dichloromethane.  

ii) Quantitative Phytochemical Analysis 
The crude content of major phytochemical 
compounds in Crateva religiosa G.  Forst. 
were also determined using the standard 
procedures, for Alkaloids (Harborne, 1973), 
Flavonoids (Bohm and Kocipai- Abyazan, 
1994), Saponins (Obdoni & Ochuko, 2001) 
and Phenolics (Vermerris et al., 2006). It was 
found that among all the five tested 
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phytochemicals, the plant showed higher level 
of Flavonoids then Alkaloids which is also 
closely followed by Saponins. The content of 
Phenols was in least percentage in the Crateva 
religiosa G.  Forst. 

 Table No 5: Quantitative Phytochemical 
analysis of Crateva religiosa G.  Forst. 
Leaves 
 
S. 
No. 

Phytochemicals % of Crude Content (g / 
100 gms of dry sample) 

1. Flavonoids 7.86 ± 0.46 

2. Alkaloids 0.88 ± 0.056 

3. Saponins  0.96 ± 0.28 

4. Phenols 1.16 ± 0.10   

       Note: Percentage mean (n=3) ± SD 
Phenols: expressed as gallic acid equivalents 
(GAE/g) 
Flavonoids: expressed as quercetin equivalent 
(mg/g)

 

Figure 4: Chromatogram of Chloroform extract of Crateva religiosa G.  Forst. Leaves 

 
Table No 6: Compounds identified in the Chloroform extract of Crateva religiosa G.  Forst. 
Leaves 
S. No. RT Name of Compound Peak Area % MW MF 

1. 28.294 1-Tetradecene 2.58 196 C14H28 

2. 31.591 Phenol,2,4-bis(1,1-dimethylethyl)- 6.82 206 C14H22O 

3. 33.367 1-Pentadecene 7.63 210 C15H30 

4. 37.903 1-Pentadecene 13.46 210 C15H30 

5. 38.924 Z-2-Dodecen-1-ol 8.06 184 C12H24O 

6. 41.386 n-Hexadecanoic acid 9.55 256 C16H32O 

7. 41.998 5-Eicosene, (E)- 12.73 280 C20H40 

8. 44.391 Dihydrogeraniol 17.29 156 C10H20O 

9. 45.724 5-Eicosene, (E)- 13.46 280 C20H40 

10. 49.134 1-Docosene 8.42 308 C22H44 

Figure No 5: Chromatogram of Dichloromethane extract of Crateva religiosa G.  Forst. 
Leaves 
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Table No 7: Compounds identified in the Dichloromethane extract of Crateva religiosa G.  
Forst. Leaves. 

S. No. RT Name of Compound Peak Area % MW MF 

1. 20.72 Cyclolongifolene oxide, dihydro 2.45 218 C15H22O 

2. 22.12 Ar-tumerone 1.82 216 C15H20O 

3. 31.71 Octadecanoic acid  3.63 284 C18H36O2 

4. 38.53 Heptacosane 4.95 380 C27H56 

5. 40.33 Methyl 5-[2-(3-furyl)ethyl]-5,6,8a-
trimethyl-3,4,4a,5,6,7,8,8a-octahydro-1-
napthalenecarboxylate 

3.76 330 C21H30O3 

6. 41.26 Tetracosane, 1-bromo- 12.52 416 C24H49Br 

Figure No 6: Chromatogram of 50% Ethanol extract of Crateva religiosa G.  Forst. Leaves 
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Table No 8: Compounds identified in the 50% Ethanol extract of Crateva religiosa G.  Forst.  
Leaves 
S. No. RT Name of Compound Peak 

Area % 
MW MF 

1. 18.91 n- Hexadecanoic acid 7.77 256 C16H32O2 

2. 19.25 Hexadecanoic acid  1.74 284 C18H36O2 

3. 21.59 Phytol 68.66 296 C20H40O 

4. 22.14 9,12,15-Octadecatrienoic acid, [Z.Z.Z]- 9.23 278 C18H30O2 

5. 22.25 n-Propyl 9,12-octadecadienoate 3.71 322 C21H38O2 

6. 22.36 Ethyl,9,12,15-octadecatrienoate 4.79 306 C20H34O2 

 

Table No 9:   Secondary metabolite profile of Crateva religiosa G.  Forst. Leaves  

S. No  Name of Compound Category  

1. Ar-tumerone Sesquiterpene /  Terpenoid 

2. Phenol,2,4-bis(1,1-dimethylethyl)- Phenol 

3. Dihydrogeraniol Monoterpenoid / Terpenoid 

4. Cyclolongifolene oxide, dihydro Sesquiterpene / Terpenoid 

5. Phytol Terpenoid 

 

Molecular structures of the important secondary metabolites identified in the Crateva 
religiosa G.  Forst. Leaves (1-5) 

 

 

             (1)                   

                                 

                      (2)        (3)    

(4)(5) 

 
Ar-tumerone (1) has been reported for acting 
as an Antidode for snake bite (Ferreira et al., 
1992), anti-apoptotic activity 
(Aratanechemuge et al., 2002). 

Phenol,2,4-bis(1,1-dimethylethyl)- (2) has 
been reported for its Anti-bacterial activity 
(Kuppuswamy et al., 2013), Antifungal and 
Antioxidant activity (Raja et al., 2011)   
Antiinflammatory activity (Sanitha et al., 
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2015)  Anticancerous activity (Pereira et al., 
2009). 
Dihydrogeraniol (3) has been reported to cure 
Skin infections (Kelm et al., 2000), Also used 
for Fragrances and cosmetics, Contact 
allergen, P-miticide, use regulated in EU, non- 
corrosive for skin (Terratox TM Explorer 
Database).  
Cyclolongifolene oxide, dihydro (4) is mostly 
component of essential oil (Paritala et al., 
2014; Mahmoudi and Nosratpur,  2013). 
Phytol (5) has been reported to have Anti-
inflammatory activity (Ogunlesi et al., 2009), 
Antimicrobial and diuretic activity (Rajeswari 
et al., 2012) Anti-cancer activity (Himaja et 

al., 2014), Cancer preventive activity 
(Sermakkani et al., 2012), Antimalarial 
activity and also used for Joint dislocation, 
Hernia (Dandekar et al., 2015). 
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ABSTRACT 

Schleichera oleosa (Lour.) belongs to the family Sapindaceae. It is a large deciduous tree. The timber is suitable 
where hardness, bending strength and toughness are required. It is about 70 percent heavier than teak tree. The wood 
of this tree is commonly used for oil and sugar mills, cart wheels, and agricultural implements. Oil extracted from the 
seed of kusum tree, called 'kusum oil', is a valuable component of true Macassar oil used in hairdressing, culinary 
and lighting purposes and in traditional medicine. At present situation the plant become rare in natural forest 
therefore micropropagation study is carried out for the conservation of this plant. The Murashinge and skoog’s (MS) 
basal medium with different growth regulators showed best result. 
______________________________________________________________________________________________ 
Key words: MS medium:Murashige & Skoog Medium, 2, 4-D:2, 4-diphenylphenoxyacetic acid, BAP:6-
benzylaminopurine,NAA:Napthaleneacetic acid, KN: Kinetin, lit:litre, M: mole. 

INTRODUCTION 
Schleichera oleosa (Lour) commonly known as 
kusum. In local area this plant known as Mokha. 
Deciduous trees. Flowering and fruiting is from 
March-June. This tree utilized for multiporposes 
with both commercial importance and tribal 
sentiments which is worth conserving. Kundu 
et,al(2011)Its provides good shade. This plant 
produce excellent quality lac resin.(Roonwal 
ML,1962)Different plant parts of Schleichera 
oleosa (Lour)are used as tribal food, animal feed, 
seed oil and timber.It is also important source of 
traditional medicines (Dipnarayan Saha,2012).The 
plant has been traditionally used for the treatment 
of pain inflammation, itching, ulcers.(Shrinivas K. 
et, al.2011).The bark of kusum is often used to 
control tissue swelling by vaids.(D.Saha 
et,al,2010),The major used of this tree is for 
cultivation of lac. 

      
A.Tree of Schleichera oleosa  B. New leaves  C.Friut of 
Schleichera oleosa 

MATERIAL AND METHODS 

The experimental plant material was collected 
from Vanoja forest Dist. Akola. The complete 
experiment was performed under aseptic and 
controlled condition. Apart from the well-equipped 

tissue culture laboratory .In the present study, one 
of the most widely employed Toshio Murashige 
and Folke Skoog (MS) media (1962) was chosen 
as a basal media throughout the experiment. The 
MS medium was supplemented with certain 
adjuvant like vitamins, auxins and cytokines etc. 
for initiation of growth, establishment of cultures, 
maintenance and multiplication of culture and 
morphogenesis in the explants under aseptic 
conditions. 
The media was prepared in sterile double distilled 
water by adding desired supplements such as, 
concentrated stock solutions of macronutrients, 
micronutrients, iron and organic supplements with 
various combinations and concentrations of plant 
growth regulators. Plant Growth Regulators 
BAP,kinetin and NAA were added after the MS 
basal media attains room temperature. The 
Hydrogen ion concentration (pH) of the media was 
adjusted to 5.8. The Sucrose 30gm was added as 
carbon source and dissolved properly. Finally 8gm 
agar was added to the media and volume made 
upto 1 liter by using double distilled water. The 
media was then boiled to melt the agar.The 
medium was then poured in tissue culture 
autoclaved test tubes. Then test tube containing 
media was allowed to stand for solidification of 
media.  Contamination was checked after 24 
hours.The culture bottles containing MS media are 
ready for inoculation of explants. 
The procedure was performed in laminar air flow 
cabinet to maintain aseptic conditions throughout 
the experiment. The explants that were used are 
nodal part, inter nodal part, leaves of Schleichera 
oleosa (Lour) were washed thoroughly with 
running tap water and then with sterile double 
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distilled water.The various explants were surface 
sterilized with 70% alcohol for nearly two minute. 
Then the explants were immersed in 0.1% 
mercuric chloride (HgCl2) for one minute, 
followed by rinsing with sterile double distilled 
water for 3-4 times. Then the explants were soaked 
by placing them on sterile filter papers (tissue 
paper) Then the explants were cut into small 
pieces with sterile scalpel under laminar air flow 
and inoculate on MS medium containing different 
concentrations of growth regulators. Burner was 
used to avoid contamination during handling. 

RESULT AND DISCUSSION 

In combination of IBA+BAP(2+1.5)mg/lit, 
BAP+2,4-D(1.5+ 0.5)mg/lit, BAP+ kinetin 
(1.0+1.0 )mg/lit, kinetin + NAA (1+0.5)mg/lit 
,node, leaf, internode, shoot tip explants 
respectively were inoculated  and the initiation of 
callus and induction of multipal shoot and rooting 
was noted . A satisfactory response of initiation 
and elongation of shoot was observed .After nine 
weeks of culture on the rooting medium, the 
plantlets with well developed shoots and roots 

were acclimatized in the greenhouse. During the 
first two weeks in the greenhouse, air relative 
humidity was maintained. Under these conditions 
maximum plantlets survived and resumed normal 
growth. 
Table. Effect of different plant regulators on 
various explant of Schleichera oleosa (Lour) 
 

 

  
 
Figures.A&B Callus induction. C,D,E,F 
initiation and elongation of shoot and Roots 
Conclusion 
To conclude from this study, while using different 
combinations of growth regulators at different 
concentrations it was concluded that different 
explants responded  distinctly. Callusing was 
observed in node ,shoot tip, internode and leaf 
explants when supplemented with different growth 
regulators. Shooting was observed  in shoot tip 
explants when media was supplemented with 
growth regulators in different combinations at 
different concentrations such as kinetin + 
NAA(1+0.5 mg/lit), BAP + 2,4-D (1.5 + 0.5 
mg/lit), and IBA + BAP (2 + 1.5 mg/lit). And 
shoot tips showed good shoot initiation when 
inoculated in media supplemented with BAP + 
2,4-D (1.5 + 0.5 mg/lit).Both shooting and rooting 
was obtained in media containing  the growth 
regulators in combination of IBA + BAP at a 
concentration of2+1.5 mg/lit.  

 
 

 

Effect of different plant regulators on various explant of 
Schleichera oleosa (Lour) 
Sr.No. Explant Plant 

Growth 
Regulators 

Conc. 
mg/lit 

Shoot length(cm) Average 
Length 

30-40 
Day 

50-60 
Day 
 

70Day 

1.node IBA + BAP 2 + 1.5 Callus 
formation 

Multiple 
shoot 
Induction 

+++ 

2.node IBA + BAP 0.05+0.1 No callus No callus - 

3.leaf BAP + 2,4-
D 

1.5+ 0.5 Callus 
formation 

Multiple 
shoot 
Induction 

+++ 

4.leaf BAP + 2,4-
D 

1.5+2 Weak 
callus 

- ++ 

 
 
 

      

5.internode NAA+2,4-D 0.5+2 No callus - - 

6.internode BAP+ 
kinetin 

1.0+1.0 Callus 
formation 

Multiple 
shoot 
Induction 

+++ 

7.shoot tip kinetin + 
NAA 

3+2 
 

No callus - - 

8.shoot tip kinetin + 
NAA 

1+0.5 Callus 
formation 

Multiple 
shoot 
Induction 
& rooting 

+++ 

A 
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ABSTRACT 

A series of 2-Tetra-O-benzoyl-β-D-glucopyranosyl-4-phenyl-5-substituted benzoylimino-1, 3, 4-
thiadiazolidines have been synthesized by the interaction of 1-Tetra-O-benzoyl-β-D-glucopyranosyl-3-
phenyl amino thiocarbamide with various substituted benzoyl isocyanodichlorides. The synthesized 
compounds were structurally confirmed by analytical and IR, 1H NMR and Mass spectral analysis. In the 
present investigation the In-vitro antimicrobial activity of compounds has been evaluated by using several 
bacteria and fungi. All compounds studied shows satisfactory antimicrobial activity. 
_____________________________________________________________________________________ 

 
INTRODUCTION 

Heterocyclic compounds are found to exhibit anti-
inflammatory, anti-parasitic, anti-tubercular, 
antidiabetic activity1-3.  In recent years, there has 
been increasing interest in the synthesis of 
heterocyclic compounds by cyclization of 
appropriate linear compounds. Organosulfur 
compounds play an important role in modern 
organic synthesis. Recently in our laboratory there 
are various reports on sugar heterocyclic possess-
ing antimicrobial and antifungal activities 4-6.  
In view of applications of these compounds in 
various fields, we report the synthesis of a series of 
2-Tetra-O-benzoyl-β-D-glucopyranosyl-4-phenyl-
5- substituted benzoylimino imino-1, 3, 4-
thiadiazolidines (3a-h) have been synthesized by 
the interaction of 1-Tetra-O-benzoyl-β-D-
glucopyranosyl-3-phenyl amino thiocarbamide (1) 
with various substituted benzoyl 
isocyanodichlorides (2a-h) . 
The structures of the products were confirmed by 
the spectral (IR, 1H NMR and Mass8-15) and 
elemental analysis (Table 1). 

 
EXPERIMENTAL 

Melting points of all synthesized compounds were 
determined using open capillary tube on Mac 
digital melting point apparatus and were 
uncorrected. The IR spectrum was recorded in KBr 
Disks on SHIMADZU IR affinity – 1 – FTIR 
spectrometer.  The NMR spectrum was recorded in 
Brucker DRX – 300 instruments operating at 300 
MHz using CDCl3 solution with TMS as internal 
standard. The mass spectrum was recorded on a 

THERMO Finnigan LCO Advantage max ion trop 
Mass Spectrometer. Specific rotations were 
measured on Equip-Tronics EQ-801 Digital 
Polarimeter. Thin layer chromatography (TLC) 
was performed on silica gel G for TLC (Merck) 
and spots were visualized by iodine vapours. 

 
GENERAL METHODS 

1. Synthesis of 1-Tetra-O-benzoyl-β-D-
glucopyranosyl-3-phenyl amino thiocarbamide 
(1):It was prepared by refluxing Tetra-O-
benzoyl-β-D-glucopyranosyl isothiocyanate 
and phenyl hydrazine in benzene for 1 hr. 

2. Preparation of substituted benzoyl 
isocyanodichlorides (2a-h) 7: It was prepared by 
passing excess amount of gaseous chlorine into 
the solution of substituted benzoyl 
isothiocyanates in chloroform.  

3. 2-Tetra-O-benzoyl-β-D-glucopyranosyl-4-
phenyl-5- substituted benzoylimino-1, 3, 4-
thiadiazolidines (3a-h) 

Mixture of 1-Tetra-O-benzoyl-β-D-
glucopyranosyl-3-phenyl amino thiocarbamide 
(1a) (0.002M, 1.49gm) and benzoyl 
isocyanodichloride (2) (0.002M, 0.268gm) was 
reflux in chloroform for about 3 hr. The 
chloroform was distilled off and the sticky 
mass triturated several times with petroleum 
ether (60-80 oC) to afford solid (3a). It was 
purified by ethanol-water.   

Similarly, when the reaction was extended to other 
substituted benzoyl isocyanodichlorides (2b-h) the 
corresponding 1, 3, 4-thiadiazolidines (3b-h) has 
been synthesized. 
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SPECTRAL ANALYSIS 
3a:- IR(KBr cm-1): 3061 (Aromatic C-H), 2972 
(Aliphatic C-H), 1735 (C=O), 1600 (C=N), 1313 
(C-N), 1269 (C-O), 1070 (Characteristics of 
glucose), 713 (C – S);  1H NMR (CDCl3, pm): δ 
7.9-7.2 (35H, m, Aromatic protons),  6.12-4.29 
(7H, m, glucopyranosyl protons), 6.57-6.56 (1H, s, 
hump N-H); Mass (m/z): 874, 730, 619, 517, 457, 
335, 287, 227, 105. 
3d:- IR(KBr cm-1): 3059 (Aromatic C-H), 2954 
(Aliphatic C-H), 1730 (C=O), 1651 (C=N), 1600 
(C=C), 1315 (C-N), 1273 (C-O), 1070 
(Characteristics of glucose), 713 (C-S).;  1H NMR 

(CDCl3, ppm): δ 7.89-7.40 (34H, m, Aromatic 
protons),  4.34-6.11 (7H, m, glucopyranosyl 
protons), 6.34 (1H, s, N-H), 2.39-1.9 (3H, s, CH3);

 

Mass (m/z):909 (M+),745, 729, 667, 579, 335, 
231, 108. 
3h:- IR(KBr cm-1): 3061 (Aromatic C-H), 2960 
(Aliphatic C-H), 1735 (C=O), 1620 (C=N), 1600 
(C=C), 1313 (C-N), 1278 (C-O), 1070 
(Characteristics of glucose);  1H NMR (CDCl3, 
ppm): δ 7.89-7.40 (34H, m, Aromatic protons),  
5.75-3.74 (7H, m, glucopyranosyl protons), 6.84 
(1H, s, N-H), 3.42 (3H, s, O-CH3);

 Mass (m/z): 
905(M+),723, 619, 579, 457, 257, 231, 105 

 
Table 1: Physical Data of compounds 3(a-g) 

Sr. 
No. 

Products 
m.p. 
(oC) 

Yield 
(%) 

Rf 
Value 

Elemental Analysis % 
Found (Required) 

[α]D
31 

(c, in CHCl3] 
N S 

1. 3a 179 74 0.86 
6.39 

(6.40) 
3.65 

(3.66) 
+81.2o 

(0.97 in CHCl3) 

2. 3b 185 72.94 0.92 
6.08 

(6.16) 
3.45 

(3.52) 
+84.1o 

(0.91 in CHCl3) 

3. 3c 174 85.21 0.87 
6.07 

(6.16) 
3.48 

(3.52) 
+42.2o 

(0.96 in CHCl3) 
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4. 3d 178 70.50 0.79 
6.18 

(6.16) 
3.49 

(3.52) 
+52.6o 

(0.95 in CHCl3) 

5. 3e 190 75.25 0.85 
6.28 

(6.33) 
3.60 

(3.60) 
+85.1o 

(0.94 in CHCl3) 

6. 3f 181 76.27 0.92 
6.29 

(6.30) 
3.61 

(3.60) 
+122.2o 

(0.9 in CHCl3) 

7. 3g 171 80.21 0.81 
6.32 

(6.30) 
3.59 

(3.60) 
+52.50o 

(0.96 in CHCl3) 

8. 3h 196 76.57 0.78 
6.06 

(6.18) 
3.52 

(3.53) 
+76.2o 

(0.94 in CHCl3) 
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ABSTRACT 

Air is important part of environment. Various airborne particles are present in the environment. Air pollution is the 
most serious problem to human health. Aerobiological studies are important for providing qualitative and 
quantitative information about airborne fungal organism. The present study was conducted to analyse the mycoflora 
from Botany laboratory were investigated between June 2015 to May 2016, In this study, 15 species was isolated and 
identified from the selected laboratory. The Petri-plate expose method using PDA (Potato dextrose agar) CZA 
(CzapekDox Agar) media in petri-plate. 15 species were identified   rest which are not identified were kept as 
unidentified fungi. Aspergillusniger(18.33%) and Aspergillusfumigatus (20.45%) These are the dominant species 
than rest of the fungi. 

_____________________________________________________________________________________ 
Keywords: PDA, CZA, Petriplate, Mycoflora ,Aspergillusniger 

INTRODUCTION 

The term aerobiology was first coined by the 
American plant pathologist "Fred cambellmeier" in 
1930. So the term aerobiology came in use since 
1930 to denote the airborne fungal spores, pollen 
grains and other airborne microorganisms. The 
outdoor environment is never completely free from 
the incidence of microbial prop gules, which are 
collectively called as "air spora". The term "air 
spora" is suggested by Gregory in 1952. Airborne 
fungi, the most important group in the air, have 
been well known as the cause of contamination 
problems in the environment and in human 
activities. Normally, fungi as saprophytes, play a 
significant role as primary decomposers of 
substrates in various ecosystems (Nazim et al. 
2012). Air is a natural medium for certain very 
minute particle including many mycoflora. Fungal 
spores constitute a significant fraction of airborne 
bioparticles (Meraj et al 2000,Durugbo et al 
2013).Investigation on aeromycoflora in libraries 
was carried out in past by many workers (Ghosh et 
al 2014,Sinha et al 1998). Airborne mycoflora are 
largely determined by topography, meteorological 
parameters, vegetation and biotic factors including 
human activities (Lacey 1981). However, airborne 
fungi are involved in the respiratory system 
infections. For example, polypoid chronic 
rhinosinusitis has been caused by 
Bipolarisspicifera (Buzina et al. 2003), while 
Aspergillusfumigatus is associated with respiratory 
symptoms in patients with asthma (Fairs et al. 
2013). Accordingly, the aeroallergen from 

Alternaria sp. is one of main factors causing 
allergy in human respiration (Cordon & Millington 
2001). Further, some groups of airborne fungi can 
grow inside office furniture and lead to exposure 
to volatile organic compounds (VOCs) or 
occupation-associated cancer epidemics due to 
aflatoxicosis (Gedikoglu et al. 2012).Aero 
mycology deals with the study of air borne fungi 
and their spores. Fungi have both beneficial and 
nuisance effect on our lives. They destroy our 
food. Fabrics, leather and other articles. They are 
also responsible for causing large number of 
diseases in the plants like Rust, Smut Blight, and 
Mosaic etc.  

MATERIAL AND METHODS 

The present study was conducted in college 
laboratories by petri plate expose method. The 
petri plate expose method is uses for isolation of 
fungal species by using PDA (Potato dextrose 
agar) and CZA (CzapekDox Agar) media at 
monthly intervals with petri-plate from June 2015 
to May 2016. Petri-plate were expose in 10 minute 
of Botany laboratory and incubate at 30 ± 10C.for 
4-5 days. For the species identification, specimen 
microscopic slide were prepared with the help of 
glycerine jelly as mounting media and lacto-
phenol cotton blue as the standard stain. 

RESULT AND DISCUSSION 

Present investigation was undertaken to analysed , 
a total 15 species was isolated and identified the 
identified species were Aspergillusniger, A. 
fumigatus, A. flavus, , A. nidulans,, 
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Alternariaalternata, Alternariatenuissima, 
Curvularialunata,, PenicilliumcitrinumFusarium 
spp., Rhizopus spp., Mucor spp., Chaetomium spp., 
Helminthosporium spp., Geotrichum spp., 
Drechsleraspp.According to the expose petri-plate 
samples the total percentage of samples were 
recorded in Table 1.Aspergillus niger (21.44%) ,A. 
fumigatus(21.70%)andCurvularialunata,(17.57%)
were of high occurance . A. flavus(5.42%) 
,Penicilliumcitrinum(7.23%),Alternariaalternate 
(5.16%),Alternariatenuissima(5.42%) and 
Fusarium spp.(4.13%)were of moderate occurance 
and  remaining  seven are low occuranceA. 
nidulans(1.29%),Rhizopus spp.(1.80%), Mucor 
spp.(1.29%), Chaetomium 
spp.(1.55%),Helminthosporium 
spp.(1.03%),Geotrichum spp. (1.29%) and 
Drechslera spp.(0.77).Aspergillusniger and A. 
fumigatusare highest dominating airspora in 
selected laboratory. 
Table 1: Number of colonies and % of 
aeromycoflora 
Sr.No. Fungal Type Fungal 

colonies 
Total 
percentage 

1 Aspergillusniger 83 (21.44%), 

2 A. fumigatus 84 (21.70%) 

3 A. flavus, 21 (5.42%) 

4 A. nidulans 05 (1.29%) 

5 Penicilliumcitrinum 28 (7.23%), 

6 Alternariaalternata 20 (5.16%) 

7 Alternariatenuissima 21 (5.42%) 

8 Curvularialunata,, 68 (17.57%) 

9 Fusarium spp., 16 (4.13%) 

10 Rhizopusspp 07 (1.80%) 

11 Mucorspp 05 (1.29%) 

12 Chaetomium spp., 06 (1.55%) 

13 Helminthosporiumspp 04 (1.03%) 

14 Geotrichumspp 05 (1.29%) 

15 Drechsleraspp 03 (0.77%) 

Total 387 - 

 

Contribution percentage of individual species as 
per the standard formula: 

% �������������� 

=
�������. ����������������������

�������. ������������������������
�100 

  
Graphical representation of number of colonies 
and % of aeromycoflora 

 
 

CONCLUSION 

From the above discussion it was concluded that, 
various type of fungal species was identified and 
isolated. Out of which some are harmful and cause 
health problem and respiratory disorder. It is may 
be because of favourable condition for the growth 
of fungi. 
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ABSTRACT 

Attentive use of nanotechnology can assures the food safety through improving agricultural production. 
The present study reports the effect of combination of Copper and Iron nanoparticles (Bionanofertilizer) 
on germination percentage and germination rate of wheat seeds. The nanoparticles were synthesized by 
adding the 1mM solution of CuSO4, FeSO4 separately into 24hr old supernatant of Bacillus sp. 
(Bioreduction). To study the germination test, the one set of wheat seeds were soaked in 10, 20, 30, 40 and 
50µg/ml concentrations of Cu and Fe nanoparticles separately and the other set of wheat seeds were 
soaked in same concentrations of combination of Cu and Fe nanoparticles. The separate and 
combinatorial application of nanoparticles of concentrations 30 and 40µg/ml respectively showed 
increased in number of seminal roots and germination percentage of wheat as compared to control. The 
antifungal activity of separate Cu and Fe nanoparticles and the combination of nanoparticles were 
checked against some pathogenic fungi (A. flavus, F. oxysporum, C. lunata and Phoma) of plants. Among 
the two, the combinatorial nanoparticles showed better results of seed germination and antifungal activity 
and will prove to be the better bionanofertilizer to augment the agricultural yield.  
_____________________________________________________________________________________ 

Key words: FeNPs, CuNPs, Antifungal activity, Bionanofertilizer, seed germination. 

INTRODUCTION 

Nanotechnology is the emerging field of science 
and has various applications in many fields. 
Nanotechnology is the science, engineering and 
technology dealing with the particle size of 1 to 
100 nm. The large surface area, high surface 
energy and quantum confinement are the unique 
properties of nanoparticles. Due to these unique 
features the nanoparticles may result in different 
environmental fate and behaviors than their bulk 
counterparts (Singh et al., 2015). 
Different types of nanoparticles can be synthesized 
by various physical, chemical, biological and 
hybrid methods. The use of toxic chemicals in 
physical and chemical methods greatly limits their 
biomedical applications. Therefore to expand the 
use of nanoparticles there is a need of development 
of reliable, nontoxic and eco-friendly methods for 
synthesis of nanoparticles and the use of 
microorganisms to synthesize nanoparticles is one 
of the best options to achieve this goal. The 
chemical methods are able to produce large 
quantities of nanoparticles with a defined size and 
shape in a relatively short time, but they are 
complicated, outdated, costly, inefficient and 
produce hazardous toxic wastes which are harmful 
to environment and human health also. The 
biological method limits the use of expensive 

chemicals and it is also environment friendly and it 
is supported by further approach that majority of 
bacteria inhabit ambient conditions of varying 
temperature, pH and pressure. The nanoparticles 
generated by biological process have high catalytic 
reactivity, greater surface area and improve 
contact between the enzyme and metal salt 
(Xiangqian Li et al., 2011). 
The use of nanoparticles in agriculture promotes 
the efficiency of plants to uptake more nutrients, 
endures environmental pressure and increases the 
resistivity against diseases (Jhanzab et al., 2015). 
Nanotechnology has potential to provide food 
security by enhancing crop production through 
precision farming, efficient utilization of water, 
protection against diseases, new material for 
pathogen detection and protection of the 
environment (Razzaq et al., 2016). Plants grown in 
nutrient medium provided with nanosilver can 
uptake and accumulate nanoparticles (Lee et al., 
2012). The application of Iron nanoparticles 
improved agronomic traits of soyabean 
(Sheykhbaglou et al., 2010). The present study 
was carried out to explore the role of combination 
of iron and copper nanoparticles as a 
bionanofertilizer to enhance wheat growth, 
germination percentage. 
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MATERIAL AND METHODS 

Synthesis of nanoparticles 
The CuNPs and FeNPs were synthesized by 
biological method. The 100ml, 1mM solution of 
CuSO4 and FeSO4 were separately inoculated with 
100ml of 2 days old supernatant of Bacillus sp. 
The two mixtures then incubated at room 
temperature for 48 hrs in dark condition. After 48 
hrs the synthesis of CuNPs and FeNPs were 
observed by change in the colour of initial solution 
to dark bottle green and dark brown respectively. 
The 1mM solutions of CuSO4 and FeSO4 were 
taken as a control. 
Characterization of nanoparticles 
The synthesized CuNPs and FeNPs were 
characterized by UV-visible spectrophotomerty 
and XRD. 
Germination test 
To study the germination test the wheat seeds were 
sterilized with ethanol for near about 5 min and 
then the one set was soaked in a separate solution 
of nanoparticles (FeNPs and CuNPs) of 
concentrations 10, 20, 30, 40 and 50 µg/ml. The 
second set of wheat seeds was soaked in a mixture 
of Fe and Cu nanoparticles. According to 
concentrations the soaked seeds were placed in a 
respective sterilized petri plates containing filter 

paper. The germination percentage was calculated 
after 6 days by using following formula: 
Germination percentage = (Number of seeds 
germinated/ Total number of seeda)×100 

RESULTS AND DISCUSSION 

Effect of FeNPs, CuNPs and its combination on 
germination percentage and number of seminal 
roots are presented in Table 1. The FeNPs and 
CuNPs individually showed the 80% germination 
at the same concentration i.e. 30 µg/ml. As 
compared to individual nanoparticles the 
combination of FeNPs and CuNPs had pronounce 
effect on germination percentage. It showed 90% 
germination at the concentration of 30µg/ml. Both 
the NPs had pronounced effect on the development 
of more number of seminal roots at the 
concentration of 30µg/ml as compared to control 
(fig.1). Further increase in concentration of FeNPs, 
CuNPs and its combination, significantly 
decreased the germination percentage and number 
of seminal roots also.  
Table1: Comparative study of FeNPs, CuNPs and 
its combination on germination percentage and 
number of seminal roots 

 

Concentrations 
Germination % 

using FeNPs 
No. of 

seminal roots 
Germination % 
using CuNPs 

No. of 
seminal roots 

Germination % 
using 

combination 

No. of 
seminal roots 

10 µg/ml 60 3 60 3 60 3 
20 µg/ml 70 4 70 3 70 5 
30 µg/ml 80 4 80 5 90 6 
40 µg/ml 60 4 70 4 70 4 
50 µg/ml 40 2 40 2 40 2 

The control (distill water) shows 70% germination but the germinated seeds are infected with fungi 

 

 
Fig.1 Effect of combination of FeNPs and CuNPs 
on number of seminal roots 

 
The higher concentrations were found to inhibit 
the germination percentage in the percentage in the 
present study. Similar effect of AgNPs on 

germination percentage have been reported. At 
higher concentration the AgNPs showed inhibitory 
effect on the germination percentage of wheat 
(Razzaq et al., 2016). Most study had done on 
effect of AgNPs on various plant species. Contrary 
to this, present study investigated the effect of 
FeNPs and CuNPs. AgNPs significantly enhanced 
the leaf area, yield and N, P and K use efficiency 
(Jhanzab et al., 2015).  
The antifungal activity of separate Cu and Fe 
nanoparticles and its combination is shown in 
Table 2. The combination of nanoparticles showed 
better results of antifungal activity against plant 
pathogenic fungi (Fusarium oxysporum and 
Aspergillus flavus) as compared to the individual 
nanoparticles. The nanoparticle also gives the 
good results against bacteria also. The FeNPs 
showed good antibacterial activity against E. coli 
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pathogenic fungi. 

Nanoparticles  Zone of inhibition in 
mm

   Fusarium 
oxysporum 

FeNPs 17mm  

CuNPs  13mm  

Combination  23mm  

CONCLUSION

The combination of Fe and Cu nanoparticles 
produced good effect on the germination 
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2015). The Ag and Cu 
nanoparticles have not affected the growth and 

P. herpotrichoides, suggesting that 
the effect of nanoparticles is determined by the 

plant’s responces to the pathogen rather than the 
phytotoxic action of the Cu or Ag nanoparticles 
(Belava et al., 2017). 

   
Fig 2: Antifungal activity of Cu and Fe 
nanoparticles and its combination against plant 

Table2: The antifungal activity of Cu and Fe 
nanoparticles and its combination against plant 

Zone of inhibition in 
mm  

  
Aspergillus 

flavus 
14mm  

18mm  

20mm  

CONCLUSION 

The combination of Fe and Cu nanoparticles 
produced good effect on the germination 

percentage and number of seminal roots in wheat 
at particular concentration (30µg/ml) as compared 
to control and individual nanoparticles. The high 
concentration of nanoparticles was found to inhibit 
the germination percentage and number of seminal 
roots. Therefore a particular concentration of 
nanoparticles is needed for good results according 
to plant species. The exposure of wheat seeds to 
nanoparticles also prevents the wheat seeds from 
fungal infection. The combination of Fe and Cu 
nanoparticles showed good antifungal activity 
against plant pathogenic fungi (
oxysporum and Aspergillus flavus
individual nanoparticles. The present study reveals 
that the attentive use of combination of seed 
applied nanoparticles enhanced the germination 
percentage and number of seminal roots in wheat 
and will prove to be the good bionanofertilizer

REFERENCES 

Singha, N. B. Singha, I. Hussaina, H. Singha, 
and S.C. Singh (2015). Plant-nanoparticle 
interaction: An approach to improve 
agricultural practices and plant productivity, 
International Journal of Pharmaceutical 

40. 
X. Li, H. Xu, Z. Chen, and G. Chen (2011). 
Biosynthesis of Nanoparticles by 

Microorganisms and Their Applications, 
Journal of Nanomaterials,

2. H. M. Jhanzab, A. Razzaq, G. Jilani, A. 
Rehman, A. Hafeez and F. Yasmeen (2015). 
Silver nano-particles enhance the growth, 
yield and nutrient use efficiency of wheat, 
International Journal of Agronomy and 
Agricultural Research

Aayushi International Interdisciplinary Research Journal (AIIRJ)  

aiirjpramod@gmail.com 
_________________________________________________________________________________ 

________________________ 
ICRTST 2018 874 

plant’s responces to the pathogen rather than the 
phytotoxic action of the Cu or Ag nanoparticles 

 

 
percentage and number of seminal roots in wheat 
at particular concentration (30µg/ml) as compared 

individual nanoparticles. The high 
concentration of nanoparticles was found to inhibit 
the germination percentage and number of seminal 
roots. Therefore a particular concentration of 
nanoparticles is needed for good results according 

exposure of wheat seeds to 
nanoparticles also prevents the wheat seeds from 
fungal infection. The combination of Fe and Cu 
nanoparticles showed good antifungal activity 
against plant pathogenic fungi (Fusarium 

Aspergillus flavus) as compared to 
individual nanoparticles. The present study reveals 
that the attentive use of combination of seed 
applied nanoparticles enhanced the germination 
percentage and number of seminal roots in wheat 

o be the good bionanofertilizer

Microorganisms and Their Applications, 
Journal of Nanomaterials, pp.1-16. 
H. M. Jhanzab, A. Razzaq, G. Jilani, A. 
Rehman, A. Hafeez and F. Yasmeen (2015). 

ticles enhance the growth, 
yield and nutrient use efficiency of wheat, 
International Journal of Agronomy and 
Agricultural Research, pp.15-22. 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 339 of 489



Aayushi International Interdisciplinary Research Journal (AIIRJ)  
ISSN 2349-638x Impact Factor 4.574 Special Issue No. 26 

UGC Approved Sr.No.64259 Website :- www.aiirjournal.com Email id:- aiirjpramod@gmail.com 
_________________________________________________________________________________ 

_____________________________________________________________________________________ 
Proceedings of the International Conference on Recent Trends in Science & Technology ICRTST 2018 875 

 

A. Razzaq, R. Ammara, H.M. Jhanzab, T. 
Mahmood, A. Hafeez, S. Hussain (2016). A 
Novel Nanomaterial to Enhance Growth and 
Yield of Wheat, Journal of Nanoscience and 
Technology, pp. 55-58. 

3. W.M. Lee, J.I. Kwak, Y.J. (2012). An Effect 
of silver nanoparticles in crop plants 
Phaseolus radiates and Sorghum bicolor; 
Media effect on phytotoxicity, Chemosphere 
86, pp. 492-499.  

4. R. Sheykhbaglou, M. Sedghi, M.T. Shishevan, 
R.S. Sharifi, (2010). Effect of nano-iron oxide 
particles on agronomic traits of soybean, Not. 
Sci. Biol, pp. 112-113.  

5. N. S. Pande, D. K. Jaspal, A. Malviya, V. P. 
Jayachandran (2015). Green Route Synthesis 
of Iron Nanoparticles and Antibacterial 
Studies, Proceedings of 20th IRF International 
Conference, pp. 74-78. 

6. V. N. Belava, O. O. Panyuta, G. M. 
Yakovleva, Y. M. Pysmenna and M. V. 
Volkogon, (2017). The Effect of Silver and 
Copper Nanopartilces on the Wheat-
Pseudocercosporella herpotricoides 
Pathosystem, Nanoscale Research Letters, 
pp.1-10.  

7. Seyed Saeid Hojjat, (2015). Impact of Silver 
Nanoparticles on Germinated Fenugreek Seed, 
International Journal of Agriculture and Crop 
Sciences, pp. 627-630. 

8. J. Duhana, R. Kumara, N. Kumara, P. Kaura, 
K. Nehrab, S. Duhanc, (2017). 
Nanotechnology: The new perspective in 
precision agriculture, Biotechnology Reports, 
pp. 11-23. 

9. U. Muhammad Sani, I. Azowa,S. Kamyan, N. 
Zainuddin and W. M. Wan Yunus, (2012). 
Copper Nanoparticles Mediated by Chitosan: 
Synthesis and Characterization via Chemical 
Methods, Molecules, pp. 14928-14936. 

10. R. Cuevas, N. Durán, M. C. Diez, G. R. 
Tortella, and O. Rubilar, (2015). Extracellular 
Biosynthesis of Copper and Copper Oxide 
Nanoparticles by Stereum hirsutum, a Native 
White-Rot Fungus from Chilean Forests, 
Journal of Nanomaterials, pp. 1-7. 

11. N. Phogat, S. Ali Khan2, S. Shankar, Abu A. 
Ansary, I. Uddin, (2016). Fate of inorganic 
nanoparticles in agriculture, Advanced 
Materials Letters, pp. 3-12. 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 340 of 489



Shri Shivaji College of Arts, Commerce and Science, Akola          Page 341 of 489



Contents 

Life Sciences 

Sr. No. Name of Author(s) Title of Research Article 
Page 
No. 

LS1 
Gawali, V.R., Deshmukh, S.D., 
Tayade,  S.N. & Dabhade, D.S.  

A Check List Of Some Soil Invertebrates Of 
Washim, Maharashtra, India 

1 

LS2 
Sawsundar, A.S., Deshmukh, S.D., 
Tayade, S.N. & Dabhade, D.S.  

Study Of Groundwater Quality Of Washim 
Town 

6 

LS3 Raut, N.M. & Deshmukh, U.S. 
Diversity And Abundance Of Spiders (Aranae) 
In Salbardi Forest (Satpura Range), 
Maharashtra, India. 

10 

LS4 Bhagat, V.B. & Hingankar, A.P.  
Comparative Study Of RBC Morphology With 
Peripheral Blood Smear Of Iron Deficient 
Anemia In Akot Region 

15 

LS5 
Chaudhari, P.W. & Deshmukh, 
U.S.  

Study Of Salticidae Fauna From Upper Wardha 
Dam, Dist. Amravati, Maharashtra, India. 

18 

LS6 Garode, A.M. & Bhusari, M.R. 
Bacteriological Examination Of Filtered Water 
From Chikhali Municipal Corporation Water 
Filter At Various Stages. 

22 

LS7 Morey, C.D. & Tantarpale, V.T. 
Water Quality Assessment Of Motala River 
And Nalganga Reservoir, Nalgangapur Dist. 
Buldana (M.S.) India 

25 

LS8 Mahajan, V.S. & Harney, N.V. 
Macrophytes Diversity Of Mohabala Lake Near 
Bhadrawati, District - Chandrapur (Ms), India. 

35 

LS9 Ingole, A.B. 
Serum Electrolytes(Na&K) Percentage 
Observed In Tribes Of Chikhaldara Region. 
(Melghat) Dist. Amravati (M.S.) 

38 

LS10 Wath, M.R. & Lande, P.M.  
Assessment Of Anthelmintic Efficacy And 
Preliminary Phytochemical Investigations Of 
Invasive Weed Cassia Uniflora Mill. 

41 

LS11 Wakode, A.V. & Dhore, M.M.  
Leafing, Flowering And Fruiting Pattern Of 
Some Species Of Fabaceae From Washim 
District (M.S.)  

47 

LS12 Deshmukh, A.S. Spent Mushroom Substrate : Animal Feed 50 

LS13 Sharma, R.R. & Thakare, P.V. 

Isolation Of Bioactive Components From 
Chlorophytum Kolhapurens And Chlorophytum 
Bharuchae And Its Evaluation For Antioxidant 
Activity  

54 

LS14 Morey, J.P. 
A Study Of  Climate Changing  Pattern  In 
Vidharbha Region 

61 

LS15 
Babare, A., Mishra, V. & Babare, 
M.  

“Studies On Alternative Inanimal Dissection 
With E-Alternative Resources From Website” 

64 

LS16 
Charjan, A.P., Joshi, P.S., Thakare, 
V.G. & Virani, R.S.  

Effect Of Nimesulide On Hatching Rate Of 
Clarias Batrachus (Linnaeus, 1758) 

67 

LS17 
Makode, P.M., Pandharikar, S.D., 
Bhise, J.V. & Gulhane, R.A. 

Effects Of Dietary Onion On Behaviour Of The 
Fresh Water Fish Clarias Batrachus (Linnaeus, 
1758) 

69 

LS18 
Tantarpale, V.T., Puri, S.D., 
Manekar, S.P. & Gijare, S.S.  

Anuran Inventory Of Vidarbha Region, 
Maharashtra, India 

72 

LS19 
Pundlik, A.D., Katole, K.G., Raut, 

A.V. & Budhalkar, S.B. 
Study On Physico-Chemical Parameters Of 
Lonar Lake Water 

75 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 342 of 489



LS20 
Butle, S.S., Thakare, V.G., Joshi, 
P.S. & Charjan, A.P. 

Effect Of Norfloxacin On Hatching Rate Of 
Clarias Batrachus (Linnaeus, 1758) 

77 

LS21 Gore, A.M.  
Study On Snake Diversity Of Washim District, 
Maharashtra, India 

79 

LS22 Kolkhede, P.V. Effect Of Pollutant On Physiology Of Biofauna 82 

LS23 Kumar, M. & Devi, S.  
Toxic Effects Of Cu(So4) On Gill And Liver 
Tissues Of Fresh Water Catfish Clarias 
Batrachus (Linn.). 

85 

LS24 Gulhane, R.A.  
A Herpetofaunal Inventory Of Karanja(Lad) 
Territory, District Washim (M.S.), India 

89 

LS25 
Mali, R.P.,  Sawant, P. P. & 
Chavan, P.N. 

Impact On Heart Beat Of Marine Crustacean, 
Scylla Serrata After Exposed To Cadmium 
Sulphate  

93 

LS26 Chhaba, S.G. & Dabhade, D.S. 
Intensive Culture Of Cyclopoid And Calanoid 
Copepod Under Laboratory Condition 

95 

LS27 
Rajurkar, A.V., Tandale, M.R. & 
Dabhade, D.S.  

Study On Epidemiological Survey Of Hansen’s 
Disease (Leprosy) In Washim District, M.S. 

99 

LS28 
Lahane, M.R., Biyani, B.R. & 
Dabhade, D.S.  

To Study The Architectural Pattern Of Bird 
Nest In Washim Region, Maharashtra 

106 

LS29 
Landkar, M.S., Biyani, B. R., & 
Dabhade, D.S. 

Study Of Insect Pests And Their Management 
In Agricultural Fields Of Washim District. 

111 

LS30 
Tonde, P.G., Tandale, M.R. & 
Dabhade, D.S.  

Study On Aquatic Insect And Their Ecological 
Role In Washim Region, M.S. 

117 

LS31 
Bachate, P.P., Chhaba, S.G. & 
Dabhade, D.S.  

A Study Of Lipid Content In Catla Catla 
Fingerlings Feed On Soybean Meal 

124 

LS32 
Tiwari, S.M., Tandale, M.R. & 
Dabhade, D.S. 

Study On Natural Insects Acts As Civil 
Engineer For Constructed Nest In Washim 
Region. 

128 

LS33 
Bhandurge, S.C., Chhaba, S.G. & 
Dabhade, D.S. 

Growth Performance And Glycogen Content Of 
Fish Catla Catla Feed On Soybean Meal 

135 

LS34 
Waghmare, S. L., Chhaba, S.G. & 
Dabhade, D.S. 

Biochemical Alteration And Growth Response 
Of Catla Catla Fed With Soybean Meal 

139 

LS35 
Kalapad, S.S. Chhaba, S.G. & 
Dabhade, D.S. 

Effect Of Soybean Meal On The Growth 
Performance And Protein Content Of Fish Catla 
Catla 

144 

LS36 
Bhutekar, S.P., Deshmukh, S.D. & 
Dabhade, D.S. 

An Overview Of Sericulture Of Washim Distric 148 

LS37 
Khadse, S.V., Biyani, B.R. & 
Dabhade, D.S. 

Determination Of Milk Casein Contain From 
Different Milk Sample 

152 

LS38 
Junghare, U. B.,  Deshmukh,  S. D. 
& Dabhade, D.S. 

Food And Feeding Habit Of Locally Found Fish 
Species Cyprinus Carpio (Common Carp) 

157 

LS39 
Bajad,V.A., Chhaba, S.G. & 
Dabhade, D.S. 

Effect Of Soybean Meal On Blood Proteins Of 
Indian Major Carpcatla Catla 

161 

LS40 Talokar, A.Y. & Gupta, S.V. 
Efficiency Evalution Of Chromium Removal 
From Waste Water By Adsorption Using Low 
Cost Adsorbents Agri 

165 

LS41 Vairale, A.B.  
Diversity Of Spiders In Agricultural Fields 
From Khamgaon Tahsil, District Buldhana 
(Maharashtra State) 

177 

LS42 Gopkar, N.S. & Patil, U.S. 
Biosorption Of Cu (II) Ions By Using Dead 
Biomass Of Hydrilla Verticillata 

179 

LS43 Avinashe, A.M. & Mukwane, R.C. 
 Socio-Economic Status Of Fishermen Depends 
On The Uma Reservoir Kajaleshwar, District 
Washim (M.S.), India 

186 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 343 of 489



LS44 
Avinashe, A.M., Thakare, G.V. & 
Mukwane, R.C. 

Review: Karanja Fish Market Dist. Washim 
(M.S.) 

192 

LS45 
Ghaware, A.U., Caudhary, K.E., & 
Jadhao, R.G. 

Influence Of Water Quality On The Bacterial 
Contamination Of Fresh Water Crab, 
Paratelphusa Jacquemontii (Rathbun) And On A 
Nal-Damyanti Sagar Dam,              Ta-Morshi, 
Dist-Amravati 

196 

LS46 
Shelekar, A.L., Harney, N.V. & 
Jadhao, R.G. 

Benthic Diversity Of Jutpani  Lake Of  Dharni  
(Melghat) Tahsil, District Amravati (M.S.), 
India 

201 

LS47 
Anasane, P.Y., Wanjare, P.D. & 
Waghmare, S.B. 

Phytochemical Screening And Antimicrobial 
Evaluation Of Butea Monosperma Bark  

204 

LS48 Hutke,V.D. & Deshmukh, S. 
Screening For Antibacterial Activity Of 
Ventilago   Denticulate Willd Leaf And Stem 
Bark Extracts 

207 

LS49 Deshmukh, T.G. & Gulhane, R.A.  
Conservation Of The Economically Important 
Air Breathing Catfish, Clarias Batrachus (Linn.) 
Through Artificial Breeding 

214 

LS50 Raut, V.A. & Pachori, R.  
Studies On Anti-Candidiasis Activity Of 
Microbial Endophytes Isolated From Curcuma 
Longa L. 

219 

LS51 Shirbhate, A. & Shirbhate, M.  
A Preliminary Study On Thomisidae Spiders  
Of Patur Region Of Akola District, India 

225 

LS52 Shirbhate, M. & Shirbhate, A.  

A Preliminary Survey Of Gastrointestinal 
Parasites Of Boselaphus Tragocamelus (Nilgai) 
In The Katepurna Wildlife Sanctuary, Akola 
India 

228 

LS53 
Joshi, P.P., Gulhane, V.R. & 
Gulhane, R.A.  

Appraisal Of Bird Population In And Around 
Vasantrao Naik Forest Garden In Yavatmal 
City, Maharashtra- India 

232 

LS54 Pande, A.M. & Kulkarni, N.S. 
Corollary Of PGPR- ACCD Treatment On 
Growth Recital Of Wheat In Hypersaline And 
Droughty Soils 

237 

LS55 Naphade, S.T. & Hiware, C.J. 
Histochemical Observations Particularly Protein 
Content In Caecal Tissue During Experimental 
Caecal Coccidiosis Of Broiler Chicks. 

246 

LS56 
Naphade, S.T., Patil, P.S., Shaikh, 
M.K. & Naphade, S.R. 

Studies On Some Common Parasitic Diseases In 
Backyard Chickens In Ajanta Hill Ranges From 
Sillod Tahsil Of Aurangabad District In 
Marathwada Region (M.S.) India. 

250 

LS57 Kasture, N.  
Evaluation Of Phytase Producing Activity Of 
Soil Bacteria From Poultry Wastes 

254 

LS58 Khalid, L.P. & Pulate, P.V. 
Phytochemical Analysis Of Leaf And Stem 
Extracts Of Seven Bamboo Species From 
Amravati District (MS).  

257 

LS59 Wanjalkar, S.D. Food And Nutrition Microbiology Science 261 

LS60  Kale, M.D.  Effect Of Fluoride Toxicity On Growing Age  264 

LS61 Jain, A.K.  
Environmental Degradation : Causes And 
Solutions 

273 

LS62 Borkute, R.  Clean Air – A Shared Concern 277 

LS63 
Kadlag, P., Deshmukh, M. & 
Thakare, S.K. 

Mechanized Planting Of Sesamum  283 

LS64 
Thorat, P.P., Gupta, S.V., Talokar, 
A.Y., Adewar, L.S. & Gawande S. 

Cultivation Of Coriander Crop Through 
Aeroponic System 

287 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 344 of 489



C.  

LS65 Deshmukh, P.D. & Malode, S.N. 
Selection Response And Correlation Studies For 
Agronomic Traits In Mutant Genotypes Of 
Dianthus Caryophyllous L. Var. Chabaud 

293 

LS66 
Ninawe, P.J., Malode, S.N. & 
Jambhulkar, S.J.  

Sodium Azide Induced Yellow Seed Coat 
Colour Mutant In Brassica Juncea (L.) Czern& 
Coss Cv. BIO-902 

299 

LS67 More, U.A. & Malode, S.N.  
New Improved Slot Holder Assembly For 
Mesurement Of Seedlinggrowth: A Rapid 
Analysis Technique For Mutation Breeders  

304 

LS68 Hinge, N.S. & Malode, S.N. 

Estimation Of Variability Among 10 Genotypes 
Of Indian Mustard (Brassica Juncea L.) Based 
On Morphological Characteristics And Their 
Application For Dustesting 

307 

LS69 Yeotkar, S.D. & Malode, S.N. 
Phytochemical Screening Of Medicinally 
Important Clitoria Variantsby FTIR Analysis 

313 

LS70 Deshmukh, H.M. & Deore, A.N. 
Biodiversity Of Weeds From Amravati District 
(M.S.) India, 
With Reference To Dry Land Regions 

319 

LS71 Mahure, S.M. Application Of Zeolite In Enviornment 323 

LS72 Raut, A.P. & Avinashe, A.M.  
Effect Of Flubendiamide On Liver Of Air-
Breathing Catfish,                Heteropneustes 
Fossilis (Bloch) 

326 

LS73 Bhokare, D.D. & Imran, M.  
Antibiogram Of S. Aureus   Isolated From 
Hospital Waste Of Akola City 

330 

LS74 
Gupta, S.V., Lokhande, S.B., 
Tayade, R.G. & Patil, B.N.  

Study Of Fenugreek Through Deep Flow 
Hydroponic System 

332 

LS75 Dhale, R.P. 
Limnological Study On Different Types Of 
Aquatic Fishesh In Fresh Water And Marine 
Water Fishesh. 

338 

LS76 
Khanday, A.H., Gawande, P.A., 
Darsimbe, A.N. & Topale, M.P.  

Use Of Morphological And Molecular Data 
Sets: To Assess Genetic Diversity And 
Phylogenetic Relationship Among Some 
Species Of Bamboo. 

341 

LS77 Pochhi, V.U.  
Pharmacognostical, Ethnopharmacological And 
Phytochemical Study Of  Careya Arborea Roxb. 

345 

LS78 Ganipurkar, V.B. 
Comparative Study Of Hexaconazole 5% 
Against Leaf Spot Of Vigna Mungo (Linn.) 
With Reference To Conidial Concentration 

349 

LS79  Dahatonde, S.K.  
Comparative Evaluation Of Jivamrut And 
Inorganic Fertilizer Induced Agricultural Yield 

353 

LS80 Kaware, M.K.  
Evaluation Of Hepatoprotective Activity Of 
Indigofera Trifoliata Against Paracetamol 
Induced Liver Damage In Albino Rats  

355 

LS81 Kale, R. & Kale, M.  
Identification And Documentation Of Less 
Familiar Vegetables Of Amravati District 

359 

LS82 Yelne, G.V. & Avinashe, A.M.  
Impact Of Naturally Occurring Cyanide On 
Mammals 

366 

LS83 
Topale, P.S., Kondulkar, S.R. & 
Jadhao, R.G. 

Population  Density Of Common Edible Crab, 
P. Jacquemontii From Nagthana Dam In Warud  
Taluka, Amravati District. (M. S.) 

370 

LS84 
Farkade, A. A., Jadhao, R.G. & 
Sangave, K.B. 

Patterns Of Spider Web Architecture In And 
Around Sant Gadge Baba Amravati University, 
Amravati. 

374 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 345 of 489



LS85 
Vikhar, A.M., Dhage, D.M. & 
Jadhao, R.G.  

Effects Of Water Extract Of Parthenium 
Hysterophorus On Haematology Of Freshwater 
Fish, Labeo Rohita. 

377 

LS86 
Kajalkar, R.R., Jadhao, R.G. & 
Kondulkar, S.R. 

Hematological Study In The Fresh Water Fish, 
Catla Catla Exposed  To Sub-Lethal 
Concentration Of Water Root Extract Of The 
Tree, Balanites  Aegyptiaca. 

381 

LS87 
Topale, P.S., Kajalkar, R.R. & 
Jadhao, R.G. 

Population Survey Of Common Edible Crab, P. 
Jacquemontii From Amdapur Dam, Taluka 
Umarkhed, District Yavatmal (M. S.) 

387 

LS88 Andhare, A.S. & Patil, S.M.  

Assessment Of In Vitro Antacid Activity Of 
Foeniculum Vulgare, Coriandrum Sativum And 
Leptospermum Scoparium By A Modified 
Artificial Stomach Model 

391 

LS89  Gupta, S.S. 
Physico-Chemical Status Of Water Quality 
From Water Source At Drug Dam, Taluka 
Kalamb, District Yavatmal, Maharastra. 

395 

LS90 
Varma, S.P.,  Kulkarni, K.M. & 
Charjan, A.P. 

Identification Of  Blood Meals In 
Haematophagus Mosquitoes By A Polymerase 
Chain Reaction  

398 

LS91 Ghule, A.V. & Halwe, D.R. 
Specific Biodiversity Of Genus Cosmarium 
From Shaha Lake, Karanja (Lad), Dist. Washim 
(M.S.) 

403 

LS92 Gadpayle, R.U.  
A Study On Toxic Heavy Metal Remediation 
Potential Of Bacterial Isolates In Co-Culture 
And Biofilm Environment 

407 

LS93 Mudgal, M.B. & Akarte, S.R.  

Comparative Analysis Of Three 
Spectrophotometric Methods For The Protein 
Quantification In Different Tissues (Animal) At 
Different Storage Conditions. 

412 

LS94 Nagrale, S.M. & Raja, I.A.  
Morphological Variation Of Thrips Insect 
Elaphrothrips Procer (Schmutz) 
(Thysanoptera:Phlaeothripidae) 

416 

LS95   Chudiwale, A.D. 
Lycopodiales Type Of Gametophyte From 
The Deccan Intertrappean Beds Of  India 

420 

LS96 
Pawar, V.D.,  Bhagwan, H.K., 
Gaikwad, R.B. & Atole, M.B. 

Haematological Study Of Clarias Batrachus  423 

LS97 Mishra, V. & Kakde, V.  
Correlation Between Physico-Chemical 
Parameters And Phytoplanktons Of Kalapani 
Reservoir, Lonar, Dist-Buldana (M.S) India 

427 

LS98 
Chede, S.M., Zade, V.S., Tayade, 
D.V. & Sontakke, K.S.  

The Prevalence Of Sickle Cell Disease 
Phenotypes And Sickle Cell Gene Frequency In 
Some Tribal Groups Of Umarkhed  Taluka 
Region Of Yavatmal District, Maharashtra 
(India) 

431 

LS99 
Sontakke, K.S., Shinde, S.L., 
Dabhadkar, D. K. & Chede, S.M.  

Preliminary Phytochemical Analysis, 
Antioxidant And Tyrosinase Inhibition 
Activities Of Seed Extracts Of Cucurbita 
Maxima D, Momordica Charantia L And Luffa 
Cylindrica  L. Plants 

434 

LS100 
Ramakrishna, N., Ranjalkar, K.M. 
& Saidulu, C.  

Traditional Botanical Knowledge Of Local 
People Of Anantagiriforest Area, Rangareddy 
District Telangana 

437 

LS101 Kalse, A.T., Patil, J.R. & Patil, A New Pseudophyllidian Worm From A 440 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 346 of 489



D.R. Freshwater Fish Ingirna River At Jamda, 
Chalisgaon, Jalgaon, M.S., India 

LS102 Kaul, S. & Kalse, A.  
Morphotaxonomic Observation Of Two 
Pseudophylidean Cestodes, From Fresh Water 
Fishes Of Pune Region, (Ms), India.  

445 

LS103 Pawar, A.T. 
Cultivation Of Medicinal Plant : An 
Opportunity For  
Farmers. 

454 

LS104 Warade, N.V.  
Evaluation Of In Vitro Antidiabetic Activity Of 
Honey (Apis Sp.) From Different Floral Sources 

458 

LS105 Warade, N.V. 
In Vitro Inhibitory Potential Of Honey Against 
Α-Glucosidase Activity 

462 

LS106 
Hussain, A., Hussain A. & 
Tantarpale, V.T. 

Impact Of Garlic (Allium Sativum) On 
Glycogen Level Of Fresh Water Fish 
Heteropneustes Fossilis. 

466 

LS107 Gulhane, P.R. & Jadhao, K.D. 
Evaluation Of Phenolic Compounds From 
Begonia Crenatal.By Spectrophotometric 
Method 

470 

LS108 Kankale, N.M. 
A New Species Of The Genus  Phyllobothrium  
Sangmeshwarensis  From A Marine Water Fish 
Trygon Sephen 

474 

LS109 Wath, M. & Jambu, S.  
Ethnoveterinary Medicinal Plants Used For The 
Treatment Of Foot And Mouth Diseases In 
Amravati District (M.S.). 

476 

LS110  Wanjare, P.D. & Patil, U.S. 
Antimicrobial Activity In Fruit Extract Of  
Cyper Rotundus  L.On Pathogenic Organisms 

479 

LS111 Iqbal, M.N. & Sirsat, R.P. 
Antioxidant Activity Of Medicinal Plants & 
Screening Of Their Extracts  

483 

LS112 Bawistale, O.  
Study Of Vegetation And Flora Of Chhindwara 
District,  
Satpura Region, Madhya Pradesh.  

487 

LS113 Shirbhate, N.S. & Malode, S.N.  
Phytoremediation Of Heavy Metal Ions And 
Contaminants Through Brassica  Juncea (Linn.) 
Coss. Zern. Species 

491 

LS114 More, U.A. & Malode, S.N. 
New Improved Slot Holder Assembly For 
Mesurement Of Seedlinggrowth: A Rapid 
Analysis Technique For Mutation Breeders  

497 

LS115 
Siddiqui, S.S.,  Charjan, A.P. & 
Kulkarni 

Endosymbiont Acquisition Of Wolbachia Alters 
Mosquito Population For The Prevention Of 
Mosquito Born Diseases 

500 

LS116 
Naphade, S.T., Hiware, C.J., Patil, 
P.S. & Naphade, S.R. 

Histochemical Observations Particularly Protein 
Content In Caecal Tissue During Experimental 
Caecal Coccidiosis Of Broiler Chicks. 

504 

LS117 Ingole, S.B. & Sanghai, P.K. 

Ichthyofaunal Diversity And Socio-Economic 
Condition 
Of  Fresh Water Reservoir Majalgaon Dam In 
Maharashtra State,India. 

508 

LS118 
Surushe, R.B., Dabhade, D.S.  & 
Somatkar, J.R. 

Some Birds Around Washim Region 511 

LS119 
Sobhage, S.S., Dabhade, D.S. & 
Somatkar, J.R.  

Fish Diversity In Nizamabad District, 
Telangana 

514 

LS120 
Rathod, P.D., Dabhade, D.S. & 
Somatkar, J.R 

Few Birds From Pangari Dhankute Dam 519 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 347 of 489



LS121 Jadhav, R.N. 

Screening Of Azotobacter Sp From Rhizosphere 
Of Soybean Cultivated In Latur District Area 
For Phosphate Solubilization And Antifungal 
Activity 

523 

LS122 Thakur, S.B. & Kothale, K.V. 
Preliminary Phytochemical Analysis Of Fruit 
Extracts Of Medicinally Important Plant 
Trichosanthes Cucumerina Linn.              

527 

LS123 Tippat, S.K. 
Ecological Diversity Of Climbing Plants In 
Tropical Dry Deciduous Forest Of Melghat, 
Maharashtra, India 

532 

LS124 Kothale, K.V. & Deshmukh, M.K. 
Anatomical And Priliminary Phytochemical 
Investigation Of Crotalaria  Retusa L. 

536 

LS125 Solanke, A.K.  
Toxicity Of  Heavy Metal Mercury On Some  
Biochemical Parameters In Fresh Water Fish,  
Catla Catla 

539 

LS126 Joshi, P. & Mishra, R. 
An Effect Of Irradiation On Water Bugs-
Qualitative Study 

542 

LS127 Wanjare, P.D. & Anasane, P.Y. 
Antimicrobial Activity And Phytochemical 
Screening Of Ailanthus Excelsa Bract 

545 

LS128 Shirsat,R., Jasutkar, J. & Aher, S.  
Chemoprofiling And Antioxidant Potential Of A 
Lesser Known Leucasstricta 

548 

LS129 Wanjari, A.J. 
Fish Diversity Of Saikheda Reservoir, 
Maharashtra State, India 

552 

LS130 Wankhade, M.R. & Kothale, K.V. 
Preliminary Phytochemical Analysis Of Cordia 
Sebestena L.  

555 

LS131 Ade, P.P.  
Feeding Efficiency Of Male And Female 
Poecilia Reticulata In Different Water Sample 

558 

LS132 Khadse, P.M. & Deshmukh, V.R. 
Qualitative Phytochemical Analysis And 
Pharmacological Studies Of Acacia Arabica 
(Lamk.) Willd 

566 

LS133 Rewaskar, N. Health, Food And Nutrition Of Adolescents 569 

LS134 Sangole A.A. & Sangole M.T. 
Monitoring Airborne Fungal Mycoflora In 
College Laboratory 

571 

LS135  Gupta, S.S. 
Physico-Chemical Status Of Water Quality 
From Water Source At Drug Dam, Taluka 
Kalamb, District Yavatmal, Maharastra 

574 

LS136 Wanjari, H.V. & Somatkar J.R.  
Diversity Of Avifauna In And Around Ekburji 
Reservoir, Washim M.S. India 

577 

LS137 Kadam V. & Deosthale S. 
Screening Of Antidiabetic Ethnomedicinal 
Plants From Painganga Forest Range 
Umarkhed, District- Yavatmal, Maharashtra 

586 

LS138 Kalode, S. & Dalal, L.  
Study Of Fungal Air Abundance, Diversity In 
Indoor Environment Of College Library 

589 

LS139 Tapase, B.S. & Nimbarte, S.R. 
Chemi-Microbiological Characterisation Of 
Potable Water Of Nagpur City, Dist. Nagpur, 
Maharashtra. 

593 

LS140 Tirpude J.  

Infrastructure Of The Amnion And Scanning 
Electron Microscope Appearances In The 
Megachiropteron Bat, Rousettusleschenaulti 
(Desmerest) At Term Pregnancy 

596 

LS141 Yeole, S.M.  
Diversity Of Avifauna In And Around Parbhani 
Town, Maharashtra, India 

601 

LS142 Patil, P.S. & Tayade, S.N. 
Lecanid Rotifers (Rotifera: Monogononta: 
Lecanidae) From Ditches Of Washim (MS) 

605 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 348 of 489



LS143 Kalbende, S.P.  
Study Of Fungal Air Abundance, Diversity In 
Indoor Environment Of College Library 

610 

LS144 Wanjari, A.J. & Wanjari H.V. 
Impact Of Climate Change On Avian Diversity 
Of Saykheda Reservoir, India 

615 

LS145 Wankhade, D.M. & Rothe, S.P. 
Micropropagation Studies On Schleichera 
Oleosa (Lour). Belonging To Family 
Sapindaceae From Vidarbha Region 

619 

LS146 Tekade, R.P. 
The Prevalence Of Glucose 6 Phosphate 
Dehydrogenase Deficiency Among The 
Endogamous Population Of Vidarbha. 

622 

LS147 Mirge, Y.S. & Tidke, J.A. 
Assessment Of Morphotaxonomic Relationship 
Among Some Species Of Ipomoea Linn. 

625 

LS148 
Bogawar, P., Koche, D. & Joshi-
Saha, A. 

Improvement Of Chickpea (Cicerarietinum 
L)Var- Vijay; Using Induced Mutation With 
Special Reference To Grain Yield And 
Nutrition  

632 

LS149 Gabhane, J. & Vaidya, A.N. 
Efficiency Of Nutrient Based Compost 
Activator On Composting: Effect On Physico-
Chemical And Biological Parameters. 

635 

LS150 Patole, S.N.  
Studies On Invasive Exotic Alien Plants Of 
Narnala Sanctuary, Maharashtra, India 

643 

LS151 Madavi, S.V. 
Weeds Of Agriculture Fields In Kharip And 
Rabi Season And Their Control Measures In 
Gadchiroli District Of Maharashtra State, India 

647 

LS152 Dorlikar, V.D. & Nimgare, S.S. 
Diversity Of Avifauna In And Around 
Kapileshwar (Ashti) Lake ,Wardha District 
(M.S.) 

652 

LS153 Fule, U.W. & Nimgare, S.S. 
Seasonal Changes In Physico-Chemical 
Characteristics Of Various Water Sources In 
Ashti Tahsil Of District- Wardha (M.S.) 

654 

LS154 Nimgare, S.S. & Fule, U.W.  
Siddha Krishi: Organic Farming Using Cosmic 
Energy 

658 

LS155 Patki, V., Zade, V. & Patki, A.  
Study On Preys Of Spotted Owlet (Athene 
Brama) From Varied Habitats Of Maharashtra. 

661 

LS156 
Meena, L.R., Nama, P. & Tandale, 
M.R. 

Study On Physico-Chemical Parameter Of 
Bandi River Pali District Rajasthan 

667 

LS157 Dakhore, S.P. & Dongarwar, N.M. 
Development Of Male Gametophyte In 
Lindernia Crustacea (L.) F. 
Muell.(Scrophulariaceae) 

672 

LS158 
Deshmukh, G.P. & Deshmukh, 
R.R.  

Formulation And Nutritional Composition Of 
Idli Prepared From Pearl Millet 

677 

LS159 
Deshmukh, R.R. & Deshmukh, 

G.P. 

Effect Of Carbon Sources On Production Of 
Protease By Fusarium Oxysporum In A Solid 
State Fermentation Using Dal Mill Waste. 

680 

LS160 Bhoyar, V.V. 
Cyanophyceae And Euglenophyceae At Kudla 
Dam Near Umri, Disrict     Nanded 

683 

LS161 Kale, S.A. & Rohankar, P.H. 
Status Of Blood Glucose Of Sedentary And 
Moving Lifestyle Of Geriatric Type 2 Diabetes 
Patients In Amravati Region 

686 

LS162 
Satpute, S.M., Biyani, B.R. & 
Dabhade, D.S.  

Study Of Stored Grain Pest And Their 
Management In Washim Region 

689 

LS163 Zilpe, S.K.  
Changes In The Cell Types Of Haemolymph: 
Thermal Relations Of The Millipede 
Anoplodesmus Tanjoricus 

696 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 349 of 489



LS164 Shirbhate, N.S. & Malode, S.N.  
Phytoremediation Of Heavy Metal Ions And 
Contaminants Through Brassica  Juncea (Linn.) 
Coss.Zern 

698 

LS165 Watile, V.J. 
Studies On Biodiversity In Kelapur Region Dist 
Yavatmal (M.S.) 

704 

LS166 Lachure, P.S. & Dhore, M.M. 
Crateva Magna (Lour.) DC And Holoptelea 
Integrifolia (Roxb.) Planch. : A New Record For 
Flora Of Yavatmal District, Maharashtra. 

706 

LS167 
Mahatkar, P.D.  &  Deshmukh, 
S.V. 

Haemolymph Cell Types Of The Millipede, 
Mordanius Importatusand Effect Of 
Temperature On Them. 

709 

LS168 Jha, A.K.  
Assessment Of Ant Community Responses In 
Polluted And Unpolluted Land In Nagpur 
District Of Maharashtra (India) 

715 

LS169 Ghude, R.S. & Halwe, D.R. 
Physico – Chemical Characteristeics Of 
Adan Reservoir Of Washim District 

721 

LS170 Labhsetwar, N.S. & Gulhane, R.A.  
Evaluation Of Toxicity Effect Of Some Heavy 
Metal In The Fresh Water Crab, Paratelphusa 
Jacuemontii (Rathbun) 

723 

LS171 Khadse, P.M. & Deshmukh, V.R. 
Population Density Of Mosquitoes In Slum 
Area Of Amravati. (Maharashtra) 

727 

LS172 Mankar, S.S. & Satpute, G.U. 

Study Of Seasonal Rainfall Variability And 
Length Of Growing Period In Adjoining 
(Dhamangaon Railway, Hingoli And Washim) 
Talukas Of Yavatmal District For Crop 
Planning 

731 

LS173 
Bokhad, M.N., Rothe, S.P., Patil, 
V.W. & Parsodkar, V.J.  

Pharmacognostic Investigation Of 
Argyreiacymosa (Roxb.) Sweet:An Unexplored 
Medicinally Important Liana 

737 

LS174 Manwar, N.A. & Raja, I.A.  

Diversity And Abundance Of Dragonflies And 
Damselflies (Order - Odonata) Of Bhivapur 
Range In Pohara – Malkhed Reserve Forest, 
Maharashtra (India) 

746 

LS175 
Thakare, S.K., Nahate,  H.D. 
Deshmukh, M.M. & Rathod, S.B.  

Design And Development Of Manually 
Operated Okra Seed Dibbler 

750 

LS176 Kalbande, R.B. 

Application Of Bioinformatics  
In The Study Of Morphodiversity Of Some 
Common Roadside Tree Species Inmurtizapur, 
District- Akola, Maharashtra, India 

755 

LS177 Baxi, J.P. 
Ethnomedicinal Study In The Flora Of Washim 
District 

761 

LS178 
Ingle, K.D., Khandelwal, N.N., 
Dubey, S.S. & Pakhan, D.B. 

Comparative Bioinformatics Study Of 
Cytochrome C Oxidase Protein In Sap Beetle 
Epuraea Luteolus 

769 

LS179 
Kakade, S.R., Gupta, S.V., Karne, 
S.C. & Talokar, A.Y. 

Study Of Cultivation Of Vegetable Crop 
Capsicum (Capsicum Annum) In Shadenet 
House And Open Field 

775 

LS180 
Behade, K.R., Tantarpale, V.T., 
Rathod, S.H. & Pawar, A.K. 

Effect Of Withania Somnifera On Total Protien 
Of  Liver ,Muscle, Gills Of Freshwater Fish 
Channa Striatus (Bloch 1973) 

781 

LS181 
Lavate, K.U., Badroo, I.A. & 
Nandurkar, H.P. 

Acute Toxicity Assay Of Kigelia Pinnata’s 
Aqueous Fruit Extract On Clarias Batrachus 
(Linn.) 

785 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 350 of 489



LS182 Shende, S.H.  
Biodeversity Of Phytoplanktons Of Painganga 
River Kelapur  
Dist Yavatmal- 

790 

LS183 Kukade, R.J. 
STUDIES On The Impact Of Urbanization On 
Avian Diversity In And Around Akola City 

793 

LS184 
Kadam, S.G., Shinde, M.S. & Salve 
B.S. 

Seasonal Variations And Cyclops Diversity 
Study In Siddhheshwar Reservoir Of Hingoli 
District,India. 

796 

LS185 
Wankhade, V.P., Tapar, K.K., 
Atram, S.C., Bobde, N.N. & Pande 
S.D.  

Self Nano-Emulsifying Drug Delivery System 
For High Molecular Weight Drug 

800 

LS186 Pare, S.R. & Zade V.S.  

Antifertility Activity Of Aqueous, Chloroform 
And Alcohol Extract Of Gossypium Herbaceum 
Linn. Stem And  Leaves On Albino Rat Rattus 
Rattus 

809 

LS187 
Wagay, N.A., Ummar, S., Rafiq, S., 
Ahmad, N. & Rothe, S.P. 

Gc-Ms Detection And Determination Of 
Chemical Constituents In Crateva Religiosa G. 
Forst. Leaves 

813 

LS188 Gawande, Y.B. & Tidke, J.A. 
Cytochemical Localization Of Pollen And Pistil 
Proteins In Datura Inoxia Mill. 

823 

LS189 Khan, S. & Jain, L.  
Isolation, Screening, Characterization And 
Identification Of Biosurfactant Producing 
Halophiles From Sambhar Saline Lake, India 

827 

LS190 Ratnaparkhi, D.M. & Pawade, P.N.  
An Evaluation Of The Fungi Isolated From Post 
Harvested Stored Wheat Grains In Pohara 
Forest, Dist. Amravati, Maharashtra (India) 

836 

LS191 Patki, A.K. 
Documentation Of Some Hepatoprotective 
Ethnomedicinal Plants Used By Tribals People 
Of Yavatmal District, Maharashtra, India 

840 

LS192 
Dhote, J.D., Ukarde, A.R., Kale, 
A.D. & Jadhao, R.G. 

Effect Of Effluent On Groundwater 
Surrounding To The Village Lohara, Taluka 
And District Yavatmal (M.S.) 

843 

LS193 
Kalbande, S.G., V.M. Mahajan, 
Topale, P.S., & Jadhao, R.G. 

Effects Of Detergent (Surf Excel) On Death 
Ratio Of Freshwater Crab 
Paratelphusajacquemontii 

846 

LS194 
Jadhao, R.G., Dhage, D.M., 
Ramrakhyani, M.S. & Otwani, K. 
R.  

Limnology Oferai Dam, Chandrapur.(M.S.) 850 

LS195 
Jadhao, R.G., Zamare, A.A., 
Sharma, A.R & Dhoke, D.P.  

ECOLOGY OF RUI DAM Water  At Mahur, 
Dist.Nanded(M.S.). 

854 

LS196 
 Bahule, M.C., Kadu, D., Jinnawar, 
T. & Jadhao, R.G. 

Comparative Quantative Study Of Caseinin 
Different Sample Of Milkbabhale  

858 

LS197 
Puranik, P.G, Joshi, G.P., Joshi, 
H.M & Jadhao, R.G.  

 Effects Of Toxicants On Enzyme Actvity Of 
Freshwater                  Fish, 
Channaorientalis(Sch.) 

860 

LS198 Shinde, V.S. & Baxi, J.P. 
 Ethno Medicinal Survey In The Flora Of Isapur 
& Painganga Wildlife Sanctuaries Of Yavatmal 
District, Ms, India 

863 

LS199 Deore, A.N. & Masatkar, P.A. 
Morphotaxonomic Study Of Wild Members Of 
Poaceae From Amravati District,Maharashtra, 
India: A Brief Survey. 

867 

LS200 Mankar, P. & Pethe, A.  
Applicationofbionanofertilizerincombinationfor
new 
Perspectiveinprecision Agricultur  

872 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 351 of 489



LS201 
Deshmukh, C.M.,  Nayab, J., 
Chincholkar, A., Khadse, P. &  
Deshmukh, C.N. 

Effect  Ofmetal-Ligand Complex 
Ongrowthof Some Vegetables In Soil And 
Soilless Media 

876 

LS202 
Patil, S.B., Pillai, B.S., Pillewar, 
D.D., Jadhao, R.G. &  Pawar, S.S.  

Influence Of Fluoride On Some Enzymes Of 
Liver And Brain Of Rat, Rattus Rattus.  

881 

LS203 Shahzad, A. & Pawar, S.S. 
Poisonous Impact Of Organophosphate On 
Earthworm Essenia Foetida Development 
(Growth) In 30 Days Time Of Span  

884 

LS204 Tathod, S.S., Deore, A.N. 
Biodiversity Of Grasses In Gadchiroli District, 
Maharashtra, India. 

887 

LS205 Masatkar, P.A., Deore, A.N. 
Grasses Diversity Of Amravati District, 
Maharashtra, India 

890 

LS206 Lande, S.  
Micromorphological Characterization Of 
Ecbolium (Vahl) Vollesen: A Ethnomedicinal 
Herb L Igustrinum 

895 

LS207 Pimpalshende, A.K. & Sitre, S.R.  

Qualitative Study Of Phytoplankton 
Communities In  Satara Bhosale And Satara 
Tukum Lakes Of Pombhurna Tehsil During 
Three Different Seasons. 

902 

LS208 Rathod, S.D. 
Abundance Of Rotifer From Upper Pus (Pus) 
Reservoir . Tq .Pusad. Dist. Yavatamal 
Maharashtra 

909 

LS209 
 Doifode, S.H., Tiwari, S.R., 
Goregaonkar, S.S., Gholap, S.B., 
Prashar, K. & Warkhade, B.B. 

Screening And Isolation Of Cobalt Resistant 
Bacteria From Industrial Waste Water And Soil.   

917 

LS210 
Sarda, P.D., Nagve, A.D., Nikam, 
P.G., Mohite, S.B., & Prashar, K. 

Isolation,Identification And Screening Of 
Protease Producing Bacteria From Soil  

921 

LS211 Wadurkar, S.R. 
Bio-Pesticide : A Way Towards Sustainable 
Development 

926 

LS212 Kanherkar, S.H. 
 

Anatagonistic Effect Of Various 
Rhizospherefungi Against Fusarium 
Oxysporium 

929 

LS213 
Ghurde, M.U., Malode, S.N., 
Khandare, S.S., Godse, R.R. & 
Wadegaokar, P.A. 

In Vitro Cytotoxic Activity Of Aqueous Corm 
Extract Of Sauromatum Venosum Against 
Human Pancreatic Carcinoma Cell Line 
(Miapaca-2) 

933 

LS214 Kakde A.U. 
A Comparative Physico Chemical Assessment 
Of Some Water Samples From Groundwater Of 
Amravati District – Before And After 10 Years. 

938 

LS215 Deshmuk,h V.D. & Ingole, S.P. 
Study Of Aeromycoflora And Related Allergens 
Of Some Amc School Of Amravati City 

942 

LS216 Harne, P.  
Impact Of Brick Kilns On The Soil Quality Of 
Chhohata Bazaar, District Akola 

948 

LS217 Mahamune, S. E. &  
Kothekar, V. S. 

Assesment Of Morphological And Biochemical 
Characters Of Induced Flower And Seed Coat 
Mutants Of Phaseolus Vulgaris L. 

951 

LS218 Hande, M. & Iqbal, M.N. 
Estimation Of Some Ethnoveterinary Plants Of 
Manora Region 

956 

LS219 Jane, M., Ingole, S. & Lunge, H.S. 
Environmental Impact Assessment Air Quality 
On Amravati Area 

958 

LS220 Solanke, V.D. 
Medicinal Potential Of Cassia Auriculata 
(Linnaeus, 1758) 

962 

LS221 Surushe, R.B., Dabhade, D.S.  
& Somatkar, J.R. 

Some Birds Around Washim Region, M.S. 966 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 352 of 489



LS222 Rathod P.D., D.S. Dabhade & 
J.R. Somatkar 

Few Birds From Pangari Dhankute Dam 969 

LS223 
Sobhage, S.S., Dabhade, D.S. & 
Somatkar, J.R. 

Fish Diversity In Nizamabad District, 
Telangana 973 

LS224 Deshmukh S.K. & Nathar V.N.  
Morphological And Cytological Analysis In 

Lilium L. Cultivars 
979 

LS225 
Sheikh, Ummar, Manik, S.R., 
Wagay, N.A., Mohammad Ayub 
Shah 

Fly Ash Induced Physiological And 
Morphological Responses Of Gossypium 
Arboreum L. At Different Developmental 

Stages 

986 

LS226 Warkhade B.B., Tapre D.S., 
Dhoka H.U. & Prashar K. 

Isolation And Characterization Of Indole 
Acetic Acid (Iaa) Producing Bacteria From 

Rhizospheric Soil And Its Effect On Growth 
Of Cotton Plant. 

991 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 353 of 489



Contents 
 

Chemical Science 
 

Sr.No. Name of Author Paper 
Page 
No. 

CHE1 Pawar, M.A.  
Environmental Pollution Control And Prevention 
Measure 

995 

CHE2 
Kadu, S.S. & Korpe, 

G.V.  
Newly Synthesised Glycosyl Imino-1,2,4 
Dithiazolidines With Spectral Study 

998 

CHE3 
Gaddamwar, A.G. & 
Rajput, P.R. 

Efficacy of Bio-Pesticide on Chickpea Crop 1002 

CHE4 Pagariya, R.F.  
Synthesis, spectral characterization and investigation of 
antibacterial activity of some novel azo dyes derived 
from 4-chlorophenol. 

1007 

CHE5 Rashidi, N.A. 
Investigation of Antimicrobial activities of 4-Tert-
Butyl-5-Aryl-2,4-Dihydro-3H-1,2,4-Triazole-3-Thione 

1012 

CHE6 
Jadhav, R.D., Kodape, 
M.M., Gawhale, N.D. 
& Sadawarte A. A. 

An Ecofriendly and Expedient Synthesis ofHantzsch 
Pyridine Derivatives Using Titanium Dioxide 

1015 

CHE7 
RATHOD, S.P., 
PARIHAR, R.T., & 
RAJPUT, P.R.  

Synthesis  Of 2-Imino Chlorrosubstituted-1, 3-
Thiazines And Their Physiochemical Aspects 

1019 

CHE8 Bhandarkar, S.E.  
Synthesis, Characterization and Biological Evaluation 
of Substituted Thiohydantoins 

1023 

CHE9 
Tayade, D.T., Ingole, 
S.P. & Shendge, A.S. 

Green Synthesis Of 2-Substitutedimino-4-Amino-6-
Allyl Formamidino-1,3,5-Thiadiazines 

1026 

CHE10 
Kathale, S.V., 
Bhandarkar, S.E.  

Synthesis, Characterization and Biological study of   4-
Thiazolidinone Derivatives 

1029 

CHE11 
Hend, G.M. & Malap, 
N.P.  

High Protein Pops 1032 

CHE12 Gupta, S.N. 
Micro And Nanocrystalline Mica Skin Care Products 
And Their Applications 

1034 

CHE13 
Hajare, R.S., Aswale, 

S.R. & Aswale, S.S. 
Relative association, specific relaxation time and free 
volume of  antibiotic ceftriaxone sodium 

1041 

CHE14 

Khobragade, S.G., 
Dixit, N.S., Tayade, 
D.T., Pund, D.A. & 
Dixit, A.S. 

A New Synthesis Of 4-[5-(4-Phenyl-5-Substituted-
Imino-1,2,4-Dithiazolo)]Imino-1,2,4-Thiadiazolo-
Pyridines 

1046 

CHE15 
Kapse, O.K., 
Lokhande, M.N. & 
Bhandarkar, S.E.  

Synthesis and Spectroscopic Characterization of Novel 
Thazines and their Derivative 

1049 

CHE16 
Bodkhe, Y.G. & 
Idress, M.  

Review: A convenient approach for the recent synthesis 
of some 1, 3, 4 oxadiazole derivatives biologically 
active pharmacophore 

1052 

CHE17 Pawar, R.P. 
Thermogravimetric study and characterization of 
Chemically Synthesized CuS Nanoparticals 

1058 

CHE18 
Kolhe, P.A. & Rajput, 
P.R.  

Synthesis, characterization and antibacterial study of 
chlorosubstituted thiazines 

1062 

CHE19 Varale, Y. 
Ananlysis Of Dissolved Oxygen Present In Industrial 
Water Sample Of Nipani Town 

1065 

CHE20 
Khambre, A.D. & 
Khambre, D.B. 

Studies In Stability Constants of Pr(III),Nd(III) & 
Gd(III) Metal Ions Complexes With Some Substituted  

1068 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 354 of 489



1,3-Thiazine In 70% Dioxane-Water Medium pH-
metrically 

CHE21 
Karhe, U.W. & 
Deshmukh, S.P.  

Synthesis and antibacterial study of 3-Carbonyl-(pyrid-
4-yl)-5-hepta-O-acetyl-β-D-maltosylimino-2-arylimino-
1,2,4-thiadiazolidines 

1073 

CHE22 
Puri, K.N., Bhadange, 
R.E., Karhe, U.W. & 
Korpe, G.V. 

Synthesis of N-glucopyranosyl substituted 1, 3, 4-
thiadiazolidine derivatives and its application as 
antimicrobial agents 

1077 

CHE23 

Malpani, M.O., 
Rajput, P.R., Ahmad, 
S., Pande, P.S., & 
Mane, V.D.  

Detection of Food Adulteration in Pulses and Spices 
Collected Randomly in Akola Region 

1080 

CHE24 
Deshpande, G.P. & 
Solanki, P.R. 

Microwave Assisted Synthesis And Characterization of 
6-dihydro-2,4- di(substitutedphenyl)-pyrimid-5-one 
derivetives. 

1085 

CHE25 
Pande, P.S., Pande, R. 
A., Malpani, M.O. & 
Mane, V.D. 

Estimation of Antioxidant Activity of Herbal Medicines 
Madhu Vati and Punarnavadi Vati 

1089 

CHE26 
Dhande, S.J., Raut, 
V.M. & Futane, R.S.  

Synthesis and Characterization of Modified Polypyrrole 
and TiO2 Doped Polypyrrole Thin Films by Chemical 
Bath Deposition 

1091 

CHE27 Kelode, S.R.  
Antimicrobial Studies of Metal Complexes with 
Tetradentate Schiff base having N2O2 donor group 

1096 

CHE28 Wankhade, R.R. 
To Study Stability Constants of Complexes Of DL-
Alanyl-DL- Alanine and DL-Alanyl-DL-Phenylalanine 

1099 

CHE29 
Khati, V.V. & 
Gulwade, D.P.  

Adsorption Studies on Water Hardness Removal By 
Using Limonia Acidissima (Kavath) Shell Activated 
Carbon As An Adsorbent. 

1102 

CHE30 
Motghare, A.R. & 
Waghmare, J.S.  

Investigative Studies on Physico-Chemical Parameters 
for Testing of Tap, Well And Borewell Water From 
Different Stations of Karanja Lad Di- Washim 

1108 

CHE31 
Kamble, N. & Shaikh 
K. 

Synthesis and Spectral Studies of Zinc(Ii) Complexes 
Supported by No-Bidentate Schiff-Base Ligands 

1111 

CHE32 Deohate, P.P. 

Simultaneous non-aqueous potentiometric 
determination of pharmaceutically potent ibuprofen-
diphenhydramine hydrochloride and paracetamol-
diphenhydramine hydrochloride combination drugs 

1114 

CHE33 
Ganorkar, R.P., Pund, 
D.A. & Mukhtar, A.S. 

Preliminary Water Sample Analysis in Kurali Village 
of Warud, Dist-Amravati (Maharashtra) 

1118 

CHE34 
Ingle, S.R. & 
Kalwaghe, S.S. 

Chemical Analysis of Water in Village Deulgaon Mahi, 
Tehsil Deulgaonraja,  Dist Buldana, State Maharashtra 

1122 

CHE35 

Gajbhiye, A.V., 
Rajput, P.R., Bhade, 
M.W., & Ghodile, 
N.G. 

Microwave-assisted synthesis, characterisation and 
antimicrobial activity of some chlorosubstituted 
imidazoles. 

1124 

CHE36 Maske, B.G. 
Efficient Synthesis of Substituted Benzothiazole 
Derivative 
 

1128 

CHE37 
Ganorkar, R.P., Patil    
S.A. & Kohale, P.S.  

Assessment Of Potable Ground Water Quality In 
Hiwarkhed Village , Dist Amravati. 

1131 

CHE38 Kawle, P.R. 
Acridine substituted [1,2,4]-dithiazolidines :  A potent 
larvicidal and seed larvicidal and seed germination 

1134 

CHE39 Sonparote, P.M. Depletion Of Ozone Layer Causes, Effects &Solutions 1137 
CHE40 Varale, A.S. A Novel Method For Oxidation Of p-Bromo Benzoic 1139 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 355 of 489



Acid Hydrazide  By Thallium(Iii) In Acidic Medium 

CHE41 
Badnakhe, C.D., 
Rajput, P.R., Thakur, 
S.D. & Uttarwar, L.V. 

Synthesis And Antibacterial Assay Of Imidazole 
Derivatives of Aryl Substituted 1,3-thiazines 

1145 

CHE42 
Badnakhe, C.D. & 
Rajput, P.R. 

Synthesis and study of Imidazole Derivatives of Aryl 
Substituted 1,3-thiazoles and their Nanoparticles on 
Phytotic Growth of Some Vegetable Crops 

1151 

CHE43 Bhagwat, P.H. 
Physico-Chemical analysis Of water    Of bemla   dam 
Babulgaon, District Yavatmal. 

1159 

CHE44 
Syed, I.Z. & Shaikh, 
R.  

Phytochemical, Proximate composition and 
characterization of Stem and Root Extracts in Cassia 
Tora l. 

1163 

CHE45 Bhatkar, P.P. 
General Test For Preliminary  Phytochemical Screening 
of Coconut  Husk Fibers 

1168 

CHE46 
Parate, S.K. & 
Kulkarni, K.M.  

Effect of Bilateral Eyestalk Ablation and Injection of 
Methionine-Enkephalin and Serotonin in Freshwater 
Crabs Paratellphusa Jacquimonttii 
 

1171 

CHE47 
Bante, T.S. & 
Rathore, M.M. 

Synthesis, Characterization and Acoustical Study of 
Chlorosustituted Chromone in 70% Dioxane-Water 
Mixture 
 

1178 

CHE48 
Shioorkar, M., 
Chavan, O. & Ubale, 
M. 

One Pot Solvent Free Synthesis Of Curcumin And 
Analogues Using Vitamin B1 As An Efficient Catalyst 
 

1182 

CHE49 Dupare, D.B. 
Phytochemical Study Of Some Antidibetic Medicinal 
Plants In Satpuda Region 

1186 

CHE50 Heda, K.M. 

Synthesis, Characterization And Biological Studies Of 
Newly Synthesized 3-Aryl(Nitroaniline)-4-S-Benzyl-6-
P-Tolylimino-2-Phenylimino-2,3-Dihydro-[1,3,5] 
Thiadiazines[Hydrochloride] 

1192 

CHE51 
Chavan O.S. & B. 
Mo. A. 

One pot Multicomponent synthesis of Coumarin 
Derivatives by using Alum catalyst in PEG under MWI 
technique 

1197 

CHE52 
Wankhade, H.G. & 
Chaudhari, G.N. 

Synthesis and Characterization of Chitosan Based 
PbO2Nanobiocomposite as Peroxide Sensor 

1202 

CHE53 

Pagariya, S.K., 
Bodkhe, P.S., Joat, 
R.V., R.N. Mohod, 
Dharme, R.R., Zamir, 
A.S.A., Sikdar, P.M., 
Khan, A.T.Q. & 
Wagh, S.G.  

Synthesis, Spectral Characterization and Antibacterial 
Activity of Some Substituted β-Diketones Carrying p-
Chloro-m-cresol Moiety 

1207 

CHE54 
Devhade, J.B., Badar, 
A.D. & Shelke, K.F. 

Density and viscosity studies of glucose solution in 
water and aqueous electrolytes at 298.15, 303.15, 
308.15 and 313.15 K 

1211 

CHE55 Bhagat, T.M. 
Synthesis of 3-[(4,6-dichloro-1,3-benzothiazol-2-
yl)amino]-2-aryl substituted-1,3-thiazolidin-4-one and 
their antibacterial activity 

1214 

CHE56 

Yaul, A.R., Thenge, 
P.G., Yaul, S.R., 
Pethe, G.B., Makode, 
J.T. & Aswar, A.S. 

Cr(III), Mn(III) and Fe(III) metal complexes with 
dinegative tridentate hydrazone Schiff base: Synthesis 
and characterization 

1218 

CHE57 Jagtap, V.S., Study of important acoustical parameters of substituted 1223 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 356 of 489



Choudhari, P.P., 
Hedaoo, D.S. & 
Wadekar, M.P.  

pyrazole carboxylic acid in 60% DMF-Water mixtures 
at 300k using ultrasonic interferometer 

CHE58 
Thakare, S.S. & 
Dhote, S.N.  

Efficient Synthesis Of Some New Triazines And Its 
Derivatives 

1228 

CHE59 
Adokar, M.R. & 
Kadu, M.V. 

Synthesis Of Some Isoxazoles From Nitro Substituted 
Acetophenone And Substituted Benzaldehyde Via 
Chalcone Intermidiate And Their Antimicrobial Studies 

1231 

CHE60 
Kadu, A.V., Ibrahim, 
S.G., Gedam, N.N. & 
Jagtap, S.V. 

Preparation and study of alcohol gas sensing behaviour 
of CuFe2O4 thick film resistors 

1234 

CHE61 
Borul, S.B. & 
Agarkar, S.V.  

Synthesis and Characterization of (2E)-1-(Piperazin-1-
yl)-3-Substituted Phenylprop-2-one Cinnamamides. 

1238 

CHE62 

Ahmad, S.A.Z., 
Sarode, P.S., 
Ramteke, G.R. & 
Kuralkar, P.N. 

Synthesis and Biological evaluation of 1,3,4-thiadiazole 
derivatives 

1242 

CHE63 

Ahmad, S.A.Z., 
Kuralkar, P.N., 
Ramteke, G.R. & 
Sarode, P.S., 

Synthesis and characterization of Schiff’s base 
amalgamated with 1,3,4thiadiazoles 

1244 

CHE64 
Ganar, A.A. & Sheikh, 
N.A. 

Synthesis Apporach To Benzimidazole From O-
Phenylene Diamine By Using Hcl/H2o2 

1247 

CHE65 Sahare, A.B. 
Assessment of water quality of river Wainganga in 
winter season from Gosekhurd dam to Pauni town 

1250 

CHE66 
Paithankar, V.V. & 
Sharma, V.A.  

Title:  A Comparative Single Dose Bioequivalence 
Study of Extended Release Antihypertensive Drug 
Formulation among Healthy Human Volunteers 

1256 

CHE67 
Patil, M.P. & 
Ambulkar, M. 

Removal of Cu(II) from solution using adsorption 
studies of activated charcoal and non activated jackfruit 
powder 

1262 

CHE68 
Wankhede, S.B. & 
Patil, A.B. 

Transition metal chelates with ONO donor hydrazone 
ligand: Synthesis, Characterization, Thermal and 
Antimicrobial activity 

1266 

CHE69 Panchbhai, D.S. 
Synthesis, Characterization and Biological activity of 
Novel Bis -Diketones 

1274 

CHE70 
Tayade, K.D., Pund, 
D.A. & Meshram, N.J. 

Conductometric  Measurements  Of  Substituted 
Thiocarbamido  Naphthol 

1282 

CHE71 
D.T.Tayade, & 
S.P.Ingole, 

Green Synthesis Of 2-Substitutedimino-4-Amino-6-
Allyl Formamidino-1,3,5-Thiadiazines 
 

1285 

CHE72 
Wadekar, A.B., 
Isankar, R.D. & 
Padhen, S.S. 

Thermodynamic Parameters Investigation Of 
Substituted Thiocarbamidonaphthol 

1288 

CHE73 
Wakulkar, A.P. 
Jiotode, S.B. & 
Lanjewar, M.R.  

Water sampling from different regions of Maharashtra 
and its analysis 

1291 

CHE74 
Raut, V.M. & Damre, 
P.  

Green Synthesis and characterization of new conjugated 
Electroluminescent Polyquinoline Derivative 

1294 

CHE75 Saonere, J.A.  
Wheat Grass Powder And Juice - Amazing Health 
Benefits And Alternative   For The Management Of 
Various Diseases 

1298 

CHE76 
Manohare, S.V. & 
Thakare, S.S.  

Synthesis of Schiff bases by condensation of Aromatic 
amines with 3-(5-bromothiophen-2-yl)-1-phenyl-1-H-

1304 

1275

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 357 of 489



pyrazole-4-carbaldehyde. 

CHE77 
Binjwe, R.D., Rashidi, 
N.A., Bhade, M.W. & 
Chavan, T.P. 

Photochemistry as in a sunny side of Green chemistry. 1308 

CHE78 
Raut, V.M., Dudhe, 
C.M. & Dixit, N. 

Synthesis and Characterization of PPy/LaCl3 
composites 

1311 

CHE79 
Shah, S.A., Lanjewar, 
R. & Lanjewar, M. 

Comparative Studies of Jones-Dole and Stauarding 
Equation of Aqueous Solution of Some Carbohydrates 
at 298K 

1314 

CHE80 
Darekar, D.P., Sheikh, 
M.V. & Hate, M.S. 

Assessing the Quality and Subsequent Phytochemical 
evaluationof Calendula officinalis using High 
Performance Thin Layer Chromatography and Gas 
Chromatography-mass Spectrometry and their 
biological activity. 

1317 

CHE80 
Meshram, Y.K., 
Mahalle, R.M. & 
Laghe, J.M. 

Microwave assisted synthesis, characterization & 
biological evalution of some novel quinoxaline derived 
chalcones 

1323 

CHE81 
Surjushe, A.M., Patil, 
A.B. & Jadhao, R.R. 

Molecular Interactions Studies In Some Terpolymers 
Using Ultrasonic Techniques 

1326 

CHE82 Patil, S.S. 
Ultrasonic Velocity of Acrylates With Decane-2-Ol At 
313.15 K 

1330 

CHE83 
Anasane, S.M. & 
Kangale, H.  

SYNTHESIS AND CHERACTERISATION OF2-[5-
BENZYL–3 (PHENYLAMINO)–
1,3THIOZOL4YL]NAPHTHATEN–1-OL 

1335 

CHE84 
Ambhore, S.S. & 
Kadu, M.V. 

Synthesis and Evaluation of Some New Substituted 
Pyrazoline Derivatives as Antimicrobial Agents 

1339 

CHE85 
Gedam, N.N., Kadu, 
A.V., Jagtap, S.V. & 
Kale, A.M. 

Structure and gas sensing application of nanocrystalline 
LaCrO3 synthesized by sol – gel method 

1342 

CHE86 
Rewatkar, S.B., 
Dhankar, R.P. & 
Kadu, A.M. 

Studies On Some Physico-Chemical Properties Of 
Acacia Nilotica Gum From Gadchiroli District 

1345 

CHE87 
Tambakhe, S.V. & 
Raghuwanshi, P.B. 

Refractometric Study of Substituted Aryl Bisthiourea in 
Binary Solution at Different Temperatures 

1348 

CHE88 
Kedar, R.M. & 
Deshmukh, S.A.  

Synthesis And Antibacterial Activity Of 1-H-3-
Substituted-4, 5-(Disubstituted Phenyl)-2-Imidazolone. 

1354 

CHE89 
Bhade, M.W., Rajput, 
P.R., Badnakhe, C.D. 

& Dandale, S.G. 

Impact Of Chlorosubstituted Heterocycles On Seed 
Germination Of Some Ornamental Plants 

1358 

CHE90 
Wasu, M.B. & Raut, 
A.R. 

Synthesis and Spectral study of Poly m-toludine–La 
metal composite 

1362 

CHE91 
Paithankar, V.V. & 
Mehta, S.H. 

Effect of Ailanthus ExcelsaAgainst Cyclophosphamide 
Induced Genotoxicity 
 

1367 

CHE92 
Tathe, V.W., 
Deshmukh, A.Y. & 
Bhagat, S.D. 

Anslysis Of Drinking Water Quality Of Karanja Tehsil, 
Dist. Washim 

1370 

CHE93 
Mankar, A.A. & 
Tayde, D.T.  

Overview Of Green Chemistry 1373 

CHE94 

Deshmukh, C.M., 
Nayab, J.A.C., 
Khadse, P. & 
Deshmukh, C.N.  

Effect  Of Metal-Ligand Complex On Growth Of Some 
Vegetables In Soil And Soilless Media 

1378 

CHE95 Rohankar, P.G., Synthesis of silver nanoparticles using natural 1383 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 358 of 489



Jaisingpure, A.P. & 
Kalbende, P.P.  

surfactants as a capping agent 

CHE96 
Pawar, R.D., Patil,  

S.R. & Waghulde, 
G.P. 

Ultrasonic Velocity, Viscosity And Density Of Binary 
Liquid Mixtures Of  Isobutyl Alcoholand Isodecyl 
Alcohol With O-Nitrotolune At 298.15 And 308.15k 

1390 

CHE97 
Pawar, R.B., 
Khobragade, B.G. & 
Narwade, M.L. 

Determination of the conditional stability constant real 
stability constant and confirmation of complex 
formation between Ni (II), Cu (II), Mg (II), Sr (II) 
metal ions and some peptides by Spectrophotometric 
technique 

1393 

CHE98 
Warhate, S.R., &  
Chore, S.M.  

Advent applications of nanomaterial and 
nanotechnology in the various sector 

1396 

CHE99 
Shaikh, Mo.W., 
Thakur, S.D., & 
Kakade, K.P.  

Synthesis, characterization and antimicrobial activity of 
some halo-substituted chalcones. 

1399 

CHE100 Badgujar, V.N.  
Use of Natural Food Additives  from  Hydrocerus  
Undatus (Dragon Fruit) In Food Industry- A Green Step 
In Green Chemistry. 

1402 

CHE101 Muskawar, P.N. 
Green Approach for the Synthesis of Oximes Using 
Silica Supported Perchlorate Ionic Liquid. 

1404 

CHE102 
Bavane, J.N. & 
Mohod, R.B.  

Synthesis, characterization and thermal studies 1410 

CHE103 

Narde, S.B., 
Lanjewar, R.B., 
Gadegone, S.M. & 
Lanjewar, M.R. 

Effect of Annealing Temperature on Particle Size of 
Copper Substituted Nickel Ferrite 

1415 

CHE104 Kumbhare, S.L. 
Wastewater Treatment by Using Nanomaterials and 
Nanocomposites 

1420 

CHE105 
Jumle, R.M. & 
Wasnik, U.  

Effect of Solvents on The Ultrasonic Velocity And 
Acoustic  Parametersof NalfurafineDrugs At 308K. 

1424 

CHE106 

Deshmukh, R.D., 
Kakade, K.P., Thakur, 
S.D., Kakade, S.P. & 
Shaikh, Mo.W. 

Study  of   effect of solvents  on  solute solvent 
interaction of halosubstituted chalconeimine  by 
viscometrically 

1428 

CHE107 

Jadhav, S.A., 
Dhamnaskar, R.S., 
Pardeshi, R.K. & 
Shinde, D.B. 

Multicomponent approach synthesis of 3-(furan-2-
ylmethylene)-1-phenylquinoline-2,4(1H,3H)-dione 
catalyzed by ZrO2 nano particle 

1433 

CHE108 
Shaikh, Mo.W., 
Thakur, S.D. & 
Kakade, K.P.  

Synthesis, Characterization and Antimicrobial Activity 
of Some Halo-Substituted Chalcones. 

1440 

CHE109 
Ingole, S.D., Thakare, 
N.S. & Bhagat, S.D.  

Assessment of physiochemical parameters and 
organochlorine pesticides of drinking water from 
Manora Tehsil Dist. Washim 

1443 

CHE110 
Kolhe, S.V. & 
Somwanshi, A.R.  

Synthesis of Some Heterocyclic Compounds Derived 
from Chalcones 

1446 

CHE111 

Devmundhe, B., 
Shioorkar, M., 
Bharad, J. & Ubale, 
M. 

Environmentally benign alum catalyzed efficient 
synthesis of 2,3-dihydroquinazoline-4(1H)-ones 
derivatives in water 

1448 

CHE112 
Deshmukh, P.K., 
Thakare, A.P. & 

Mandlik, P.R. 

Synthesis, spectral characterization, thermal and 
biological studies of Co(II), Ni(II) and Cu(II) 
complexes with 2-4-Dinitrophenylhydrazone ligand 

1452 

CHE113 Meshram, N.J., SPECTROPHOTMETRIC MEASUREMENTS OF 1455 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 359 of 489



Waghmare, S.A. & 
Tayade, D.T. 

SOME Cu(II), Cd(II), Cr(II), La(II) AND Nd(II) 
COMPLEXES IN DIOXANE-WATER SYSTEM 

CHE114 
Kawalkar, A.V., 
Chandami, A.S. & 
Wadekar, M.P. 

Densites ,Refractive Indices and molar refraction of  
Substituted Azomethines in Different percent of various 
solvents. 

1460 

CHE115 
Nandurkar, P.S., 
Rajput, P.R. & 
Rathore, M.M. 

Study of proton-ligand stability constants of Cu(II) and 
Mn(II) complexes with (3-(3,5-Dichloro-2-
hydroxyphenyl)-1-phenyl-5-  (pyridine-2-yl)-1H-
pyrazol-4-yl)(furan-2-yl) methanone using pH-meter in 
80% DMF-Water solvent. 

1466 

CHE116 
Ingole, R.N., 
Gaikwad, R.N. & 
Bhokare, P.R. 

Study of Physicochemical Parameters of Drinking 
Water from Rural Region of Yavatmal District (MS) 

1470 

CHE117 
Bhade, M.W., Rajput, 
P.R., Gajbhiye, A.V. 

& Ghodile, N.G. 

Synthesis and Assay of Chlorosubstituted Heterocycles 
Against Some Ornamental Plant Pathogens 

1472 

CHE118 
Morey, P.B., Naik, 
A.B., Thakare, J.B. & 
Pawar, R.B. 

Molecular Interaction studies of ternary mixtures of                                                           
2- aminobenzothiazole in propanol-Water at different 
Temperatures 

1476 

CHE119 Talegaonkar, R.S. 
Variation of Viscosity of Substituted thiazoly Schiff’s  
Bases in 70% of  acetone-water, ethanol-water and 
dioxane- water mixtures at varying temperatures. 

1482 

CHE120 
Bangade, S. & Raut, 
V.M.  

Synthesis of polyaniline effect of temperature and 
frequency of PANI-CdSO4 composite 

1485 

CHE121 
Kulkarni, S.D. & 
Kumar, K.J.  

Assessment of the antioxidant properties of Lagenaria 
siceraria bagasse obtained as a co-product. 

1489 

CHE122 
G. H. Murhekar* & V. 
W. Banewar 

Stability Constants of Lanthanides Metal Complexes 
With Substituted Pyrazoles in Different Solvents 
Medium. 

1499 

CHE123 
Y.K.Meshram, 
R.R.Dharamkar & 
R.R.Dharamkar 

Synthesis And Antimicrobial Screening Of 
Novelpyrimidino β-Lactam 

1504 

CHE124 
C. A. Varma & K. J. 
Kumar* 

Impact Of Carboxymethylation On The 
Physicochemical, Morphological And Thermal 
Characteristics Of Yellow Poinciana Seed 
Polysaccharide 

1509 

CHE125 
D. Deshkar, S. Bose & 
K.J. Kumar* 

Physicochemical Characterization And Drug Release 
Profile Of Carboxymethylated Starches Prepared From 
Pink Potato 

1514 

CHE126 
P. S. Thakare, P. R. 
Padole,  A. B. Bodade 
&  G. N. Chaudhari 

Structural and Bacterial Properties of Nanocrystalline 
Nickel Ferrite Synthesized by Sol-gel Method 

1518 

CHE127 
Ghodile, N.G., Rajput, 
P.R., Parihar, R.T. & 
Banewar, V.W. 

Synthesis and antimicrobial screening of some new 
Nitrogen containing chlorosubstituted azoles and their 
growth promoting    and curative impact on Oyster 
mushroom crop 

1524 

CHE128 
Sankarampadi 
Aravamudhan 

Theory, Computation and Simulations can be Stand 
Alone Methodology as much as the Reproducible 
ExperimentalDetermination of Physical Quantities. 

1529 

CHE129 
Ganjare, P.J., Aswale, 
S.S. & Aswale, S.R.  

Evaluation Of Speed Of Sound And Its Acoustical 
Parameters In Liquid Mixtures Containing Magnesium 
Salicylate Tetrahydrate And Water At Various 
Temperatures 

1539 

CHE130 Mane, V.D., Pytochemical Investigation And Antioxidant Activity 1544 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 360 of 489



Wasimuddin, Pande, 
P.S. & Malpani, M.O. 

Of Kalonji (Nigella Sativa) And Honey 

CHE131 
Dhote, A.B., Bedare, 
G.R. & Aswale, S.S.  

Ultrasonic Study of Extract of Brayophyllum Leaves  at 
303 K temperature and 2 MHz frequency 

1548 

CHE132 
Rathore, S.M. & 
Parhate, V.V.  

Synthesis characterization  of some bromo and  nitro-
substituted-1, 3-thiazines 

1551 

CHE133 
Dhok, S.S. & 
Bhandarkar, S.E.  

Synthesis, Characterization and biological evaluation of 
2-(Alkylsulfanyl)-1, 3, 4-oxadiazole based 
arylopyrazine-2-one  and quinoxalin-2-one derivatives . 

1555 

CHE134 
Tidke, K.J. & Solanki, 
P.R.  

Method development, validation of stability indicating 
liquid chromatographic method and force degradation 
study of imidazole derivative of high pharmaceutical 
value 

1558 

CHE135 

Kanhe, M.M., 
Gulwade, D.P., Deo, 

S.S., Lambat, T.L. & 
Inam, F.S.  

Synthesis of tetrahydrobenzo[b]pyrans and 
dihydropyrano[2,3-c] pyrazolederivatives catalyzed by 
Montmorillonite K10: Development of novel 
proficientmethodologies 

1565 

CHE136 
Zyate, S.C., Jadhao, 
A.R. & Awajare, N.V. 

Facile Synthesis of Chalcone Derivatives and their 
Characterization 

1571 

CHE137 
Morey, P.B. & Naik, 
A.B.  

Acoustical Studies of 2-Bromothiazole at Different 
Temperatures 

1574 

CHE138 

Rathod, N.V., 
Lokhande, M.N., 
Jadhao, J.S., Chavan, 
S.M., More, M.S. & 
Malkhede, D.D. 

Liquid -liquid extraction of Cd2+ by ethyl acetate 
derivative of Calix(4)arene in acidic medium 

1578 

CHE139 
Meshram, Y.K., Dixit, 
K.R., Laghe, J.M. & 
Mahalle, R.M. 

Synthesis and Study of Physico-Chemical Properties of 
Some Substituted Imine’s in Different Organic 
Solvent’s by Refractometricaly 

1582 

CHE140 
Jadhav, S., Hussain, 
S., Salim, S. & 
Dhobal, B.S. 

Parmagnetic Oxidation of Copper (II) Metal Complex 
in Acid Medium. 

1588 

CHE141 
Thakare, Y.S., 
Thakare, A.P. & 
Kedia, C.S.  

Density and Viscometric Studies of the Schiff Base 
Ligands at Different Temperature in Binary Mixtures 

1593 

CHE142 Maldhure, A.K. 

Synthesis and characterization of new unsymmetrical 
Schiff base complexes of N-(2-naphthol benzoate)-N’-
(2-hydroxy acetophenone)ethylenediamineand its 
electrical and catalytic study. 

1599 

CHE143 
Andhale, G.B. & 
Wagh, S.P.  

Thermodynamic study of some substituted Schiff’s 
Bases at different concentration in 70% 
(Dioxane+water) solvent by viscometrically. 

1604 

CHE144 
Athawale, S.A., 
Bhandarkar, S.E. & 
Raut, S.U.  

Single step synthesis of 5-(6-chloronaphthalen-2-yl)-
1,3,4-thiadiazol-2-amine and its Schiff bases. 

1609 

CHE145 

Wadurkar, A.A., 
Kodape, M.M., 
Gawhale, N.D. & 
Sadawarte, A.R. 

GreenSynthesis of 3,4-Dihydropyrimidin-2(1H)-ones 
Derivatives Using Citric Acid 

1611 

CHE146 
Sargar, S.M. & 
Wankhede, S.P.  

Review on low alkaline phosphatase (ALP) in adult 
population an indicator of Zinc (Zn) and Magnesium 
(Mg) deficiency 

1615 

CHE147 
Waghamare, S.B., 
Akkalwar, M.D., 

Preliminary phytochemical evaluation of some 
ethanomedicinal plants of Paiganga Wild Life Sanctury 

1618 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 361 of 489



Gorkhe, S.V.  of Umarkhed of district Yavtmal 

CHE148 
Patil, J.G. & Solanki, 
P.R.  

Studies on Physico-Chemical Analysis of Padmanabh 
Lake of Washim District, Maharashtra, India 

1621 

CHE149 

Wankhade, V.P., 
Tapar, K.K., Atram, 
S.C., Bobde, N.N. & 
Pande, S.D. 

Self Nano-emulsifying Drug Delivery System for High 
Molecular Weight Drug 

1624 

CHE150 
Admane, D.C. & 
Pawar, P.A.  

Macronutrients and Micronutrients for Diabetic 
Management: A Systematic Review 

1633 

CHE151 

Thakur, S.D. 
Gawhale, N.D. 
Kodape, M.M. 
Masand, V.H.  

In-Silico Analyses Of Tipifarnib Analogues For Anti-
Chagas Disease 

1641 

CHE152 
Deshmukh S.R., Kate 
S.S.  & Thakre, N.S.  

Synthesis, Spectral Characterization And Antimicrobial 
Activities Of Azo Compounds Containing 4-Hydroxy  
Phenol (Hydroquinone) 

1644 

CHE153 Wakekar, R.A. 
Synthesis Of Metal Complex Of Ammonium P-Totyl 
Dithiocarbamate And Its Biological Activity 

1653 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 362 of 489



Contents 

Mathematics 

Sr. No. Author Name Paper 
Page 
No. 

MTH1 
Raut, V.B. & 
Prachwani, D.H. 

Bianchi Type – III Dark Energy Cosmological Model 
Inf(R)Theory Of Gravitation 

1663 

MTH2 
Bondar, K.L., Mhaske, 
A.S. & Purane, S.G. 

Fuzzy Unbalanced Transportation Problem By Using 
Monte Carlo Method 

1669 

MTH3 
Kulkarni, A. & Purane, 
S.G.  

Human Computer Shakuntala Deviand Her Contribution In 
Mathematics 

1673 

MTH4 
Chirde, V.R. & Shekh, 
S.H. 

Strange Quark Matter Attached To Cosmic String In 
F(R,T) Gravity 

1686 

MTH5 Reddy, N.A.B.  Gaussion In The Extended Fractional Fourier Transform 1681 

MTH6 
Deshmukh, V.S. & 
Mete, V.G. 

Bianchi Type I With Strange Quark Matter Attached To 
String  Cloud In Bimetric Theory 

1683 

MTH7 Jadhao, V.D.  
Coexistence Between Electromagnetic Waves And Plane 
Gravitational Waves In General Relativity 

1688 

MTH8 
Ghate, H.R., Sontakke, 
A.S., Patil Y.D., Patil 
A.S. & Salve, S.A. 

Kantowski-Sach  Bouncing Cosmological Model With 
Viscous Fluids 

1692 

MTH9 
Pawar, G.U. & Salunke, 
J.N. 

Existence And Uniqueness Of Fractional Differential 
Equations With Boundary Value Condition. 

1700 

MTH10 
Varghese, V., Ahmed, 
O. & Chaudhari, M. 

An Integral Transform Approach For Solving 
Axisymmetric Heat Conduction Problem In A Thin Disk 
For An Infinite Elliptical Domain 

1703 

MTH11 Datey, S.H.  A Study Of Crime Statistics In Amravati City. 1709 

MTH12 
Mule, K.R. & Mete, 
V.G. 

Magnetized Axially Symmetric Cosmological Model In                         
Theory Of Gravitation 

1713 

MTH13 
Mahalle, V.N., 
Mathurkar, S.S. & 
Taywade R.D. 

Applications Of Laplace-Weierstrass Transform 1717 

MTH14 
Salve, P.M. & 
Meshram, S.A.  

Transient Thermoelastic Problem In A Thin Rectangular 
Plate 

1720 

MTH15 
Rane, R.S. & Dabhane, 
S.S. 

Matter Symmetries Of Einstein-Rosen Space-Time In 
General Relativity 

1725 

MTH16 Bhoyar, S.R.  
Qualitative Analysis Of Imperfect Fluid With Diagonal 
Cosmological Models In F(T) Gravity 

1729 

MTH17 
Chandan, K.S. & 
Ameen, A. 

Dominations Of Hydrodynamic Model Based On An Ideal 
Fluid For Flat FRW Model 

1736 

MTH18 Deshmukh, A.V.  
Dynamics Of Apparent Horizon Formation In Higher 
Dimensional Space-Times 

1739 

MTH19 Moharir, S. & Patil, N. 
Effect Of Fractional Order Under Different Conditions  
For 0 < Q < 0.5 

1745 

MTH20 
Rangari, A.N. & 
Sharma, V.D. 

Analytical Behaviour Of Distributional Two Dimensional 
Fourier-Laplace Transform 

1749 

MTH21 Shaikh, A.Y. 
Hypersurface-Homogenous Minimally Interacting 
Holographic Darkenergy Cosmological Model In Saez-
Ballester Theory Of Gravitation 

1756 

MTH22 
Katore, S.D. & Kapse, 
D.V. 

Bianchi Type-VI0 Anisotropic Dark Energy Models With 
Electromagnetic Field In Lyra’s Geometry 

1858 

MTH23 Mete, V.G., Murade, Plane Symmetric Universe With Interacting Dark Matter 1771 

1668

1675

1864

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 363 of 489



P.B. & Bansod, A.S. And Holographic Dark Energy 

MTH24 
Malviya, N.K. & 
Dhaigude, R.M. 

Discrete Initial Boundary Value Problems And  
Applications 

1778 

MTH25 
Chirde, V.R. & Kadam, 
V.P. 

Cosmological Models For Perfect Fluid With Constant 
Deceleration Parameter In   Theory Of Gravity 

1786 

MTH26 
Bhoyar, S., Bhad, P.P. 
& Khalsa, L. 

Inverse Thermoelastic Heat Conduction Problem In An 
Elliptical Thin Annular Plate 

1793 

MTH27 
Tadam, S.B. & Padhye, 
S.M. 

Characterization Of Uniformly Continuous Pseudo Metric 
Spaces 

1800 

MTH28 
Ghanwat, A.J. & 
Gaikwad, S.B.  

Fourier Series, Fourier Transform And Boehmian Space 1804 

MTH29 Patil, V. & Patil, N. 
Comparison Of Mellin And Laplace-Mellin Transform 
Using Matlab 

1807 

MTH30 
Katore, S.D., Sancheti, 
M.M.,  & Baxi, R.J. 

Bianchi Type-III Holographic Dark Energy Cosmological 
Models In Scale Covariant Theory Of Gravitation 

1811 

MTH31 Patil, G.K.  
Random  Fixed  Point  Theorem  For Weakly Contractive  
Mappings 

1816 

MTH32 Wadbude, R.S.  Almost Semi Regular Modules 1820 

MTH33 
Nimkar, A.S., Ugale, 
M.R.  & Pund, A.M. 

Kaluza-Klein Cosmological Model In Saez-Ballester 
Theory Of Gravitation 

1825 

MTH34 
Solanke, D.T. & Karade, 
T.M. 

Plane Symmetric Universe Filled With Scalar Field 
Coupled With Electromagneticfields In F(R,T) Theory Of 
Gravitation 

1991 

MTH35 Puranik, N.N.  Fuzzy Classification of  Perishability 1835 

MTH36 S.M. Padhye & P.P. 
Umarkar 

Equivalent Conditions For A Compactness In Pseudo 
Metric Space 

1838 

 

1828

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 364 of 489



Contents 

Physics 

Sr. No. Name Of  Author Title Of Research Article 
Page 
No. 

PHY1 

Kadam, K.P. 
Pachkawade, A.P. 
Yerawar G.R. & 
 Khobragade, N.M.  

Investigation Under Dc Glow Discharge Spectrometry 
1840 

PHY2 
Deshmukh, S.S. & 
Sangawar, V.S. 

Synthesis And Antibacterial Study Of Polyethelene 
Microparticles 

1844 

PHY3 
Lad, A.B. & Kathale, 
U.R.  

Physics And Dermatology Bridged By Light Sources In 
Phototherapy. 

1848 

PHY4 Arsad, S.S.  
Advances In Technology For Vitiligo Treatment With 
Phototherapy 

1851 

PHY5 

Shirbhate, P.D., 
Vadrabade, S. R., 
Yawale, S.P. & 
Pakade, S.V. 

Development Of Pth-Peo Polymer Composite As Co2 Gas 
Sensor  1854 

PHY6 
Badhe, S.G. & 
Helambe, S.N.  

Dielectric Study Of Food Preservative Potassium Meta -
Bisulphate (Kms) Using Time Domain Reflectometry (Tdr) 
Technique 

1857 

PHY7 
Shirbhate, N.V. & 
Yawale, S.P., 

Electrical Investgation Of Polythiophene–Poly (Vinyl Acetate) 
Composite  

1860 

PHY8 
Chandak, P.M., 
Raghuwanshi, F.C.  & 
Kapse, V.D. 

Synthesis Of Cuo Modified Nanocrystalline Cr2o3 1865 

PHY9 
 Jadhao, V.K. & 
 Pachkawade. A.P.  

Laser Transition As A Function Of Time For Different Initial 
Inversion Densities 

1868 

PHY10 
Thakare, J.B. & 
Thakare P.J 

Acoustical Study Of Ternary Liquid Mixtires Of Benzene + 
Trimetyhyl Amine +Acetic Acid And Benzene + Trietyhyl 
Amine +Acetic Acid At Different Temperatures 

1872 

PHY11 Asole, A.W.  
Study Of Molecular Complexes Of Vegetable Oil (Biodiesel) 
With Alcohol Using Dielectric And Others Measurements 

1877 

PHY12 
Patil R.A. 
Dabrase, P. & 
Suryavanshi, B.M.  

Study Of Internal Pressure Of Binary Mixture Of Benzonitrile 
And Nn-Dymethylacetamide At Different Temperatures 1886 

PHY13 

Dabrase, P.B 
Suryavanshi, B.M. 
Salve, P.M. &  
Dongre, S.P.  

Study Of Thermo-Acoustical Parameters Of Binary Liquid 
Mixtures Of Aniline With Pyridine And Acetophenone With 
Pyridine  1891 

PHY14 Deshmukh, R.G.  Current Status Of Direct Dark Matter Detection Experiments 
1895 

PHY15 
Gedam, P. &  
Shirsat, M. 

Polyaniline Thin Film Synthesis And Characterization By A 
Novel Electrochemical Polymerization Technique. 

1900 

PHY16 Deole, P.S.  
Fluorescence Lifetime Imaging-A New &Novel Modality For 
The Detection & Diagnosis Of Breast Cancer 

1903 

PHY17 
Ingle, J.T. & 
Parihar, R.T. 

Inorganic Combustion Synthesis, Structure And Luminescence 
Properties Of (Ca, Mg) Al2sio8: Eu2+

 (Cmas) Phosphors 
1905 

PHY18 
Kothekar, D.D., 
Omanwar, S.K. & 
Palan, C.B.  

Osl Properties Of Li2b4o7: Ag Phosphor For Radiation 
Dosimetry 1908 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 365 of 489



PHY19 

Raut, P.P., Lamdhade, 
G.T., Raghuwanshi, 
F.C., 
Charpe, S.D.  & 
Ganesan, V. 

Spectroscopic And Surface Morphological Study Of Poly 
(Styrene)/ Poly (Vinyl Acetate) Composite Thin Films 

1915 

PHY20 
Hurde, K.K.,   Lad, A. 
B. 

Study Of Structural Properties And Growth Parameters Cd1-

Xznxs Thin Films 
1919 

PHY21 
Lad,  A. & Shaikh, 
K.H.  

Second Harmonic Generation In Kdp Single Crystal 1923 

PHY22 
Thakare, P.J., Thakare, 
J.B. & Belsare, N.G.  

Study Of Acoustical Properties Of Ternary Liquid Mixtures Of 
Alcohol, Formic Acid And Tri-Ethylamine At Three Different 
Temperatures  

1927 

PHY23 
Wadatkar, N.S. & 
Waghuley, S.A.  

Complex Dielectric Study On Chemically Engineered 
Conducting Polythiophene 

1930 

PHY24 Save, G.P.  
The Study And Investigation Of Molecular Interaction And 
Acoustical Parameters In Benzene-Toluene Mixture Using 
Ultrasonic Interferometer 

1934 

PHY25 
Risodkar, R. & Joat,  
R. 

The Development Of Pva Based Solid Proton Conducting 
Polymer Electrolyte 

1939 

PHY26 
Fartode, P.A., 
Yawale, S.S., Yawale, 
S.P. 

Ac Electrical Conductuvity Of Peo: Pvp: Naclo2 Based 
Polymer Electrolyte 1944 

PHY27 Kedia, P.R.  
Normal Voice Of A Human Being Depends  Its Own Hearing 
Capacity 

1948 

PHY28 
Bakde, S.P. , Joat, 
R.V., Jadhao, S. 

Study Of Frequency On Ac Conductivity And Dielectric 
Constant On Composite Polymer Electrolyte 

1949 

PHY29 
Khedekar, G.H., Pawar 
P.P. & Thakare J.B. 

Effective Atomic Number And Mass Attenuation Coefficient 
Of Vanadium Lead Borate Glass System Within The Energy 
Range Of 0.122-1.330 Mev 

1953 

PHY30 
Deshmukh, M.S., 
Deshmukh, S.H. 

Variation Of Depolarization Current In Polyblend With Doping 
Percentage 

1960 

PHY31 
Jadhao, S.R., Bakde, 
S.P., Joat, R.V. & 
Bodkhe, P.S. 

Study Electrical And Optical Properties Ofpva-Nh4fsolid 
Polymer Electrolyte 

1964 

PHY32 
Dongare, D.T., Lad 
A.B. & Thakare, D.S. 

Investigation The Effect Of Glass Former On Density And Ftir 
In Li+ Ion Conducting Glasses 

1967 

PHY33 
Lahade, S. & Lahahde, 
D.  

Gas Sensing Technologies: Review And Challenges 
1972 

PHY34 
Shamkuwar, S.H.,  
Patil, N.M. & Korde, 
V.B. 

Surface & Domain Analysis In Tio2 Doped Knbo3 Single 
Crystal 1977 

PHY35 
Katore, M.S., Yawale, 
S.S. & Yawale, S.P.  

Photovoltaic Application Of Architecture Design Indium Tin 
Oxide/Polyaniline-Zno/Aluminum 

1981 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 366 of 489



Contents 
 

Computer Science 
 

Sr.No. Name of Author Paper Page No. 

CPS1 Chaudhari, P.  
Optimizations of Software blend by Genetic 
Algorithm Based Decision Support System in sense 
of intelligent routine 

1989 

CPS2 
Thakare, S.R. & 
Jalamkar, B.R.  

Design of Database Using Graph Approach with 
Strategies 

1994 

CPS3 
Kene, D.M., Iqbal, A. & 
Butey, P.K. 

Classification Based Model for Content Extraction 
Using Web Content Mining Techniques 

1998 

CPS4 
Narale, S.A. & Butey, 
P.K. 

Blowfish Encryption Algorithm Facilitate to Secure 
User Data of Hybrid Cloud in Cloud Computing 
Environment  
: A Study  

2003 

CPS5 
Barhate, S.M. &  Dhore, 
M.P. 

 Better Resource Provisioning And  Interoperability 
Using Competent Service Broker Policy In Hybrid 
Cloud  

2010 

CPS6 Patil, M. & Thakare, S.  
A Case Study on ICCS Staff What Sapp Group Chat 
Analysis using Big Data Science 

2013 

CPS7 Dashmukhe, G.A. 
Contextual Query Based On Segmentation & 
Clustering For Acquiring Related Features In 
Medical Diagnosis 

2016 

CPS8 
Ratnaparkhi, P.S.,  Butey, 
P.K., Chamatkar, A.J. & 
Zade, S.Y.  

Implementation of Drone for Surveillance of 
Isolated Place for Smart Cities 

2021 

CPS9 Ghayalkar, R.B.  
Use of Cloud computing in Education FieldA 
Review 

2025 

CPS10 Yadav, K.  Information Security in Cloud Computing 2030 

CPS11 
Zade, A.V. & Tugnayat, 
R.M.  

NANT: An Ant-colony Swarm Intelligence based 
Approach for Communication Networks  

2035 

CPS12 
Dhage, R.D. & 
Tayde, S.E. 

A Systematic Review Of Big Data 2040 

CPS13 Kaple, A.R.  
Analysis of Recent Research Progress and Issues in 
Big Data 

2044 

CPS14 
Bele, S.B. &  
Dhawale, V.R.  

The Concept  of ‘CLOUD COMPUTING 2050 

CPS15 
Tayde, S.E., Butey, P.K., 
& Kaveri, P.R. 

Use of Virtualization inEducational Digital Library 
data under Cloud 

2055 

CPS16 Chaudhary, A.R.  
A Review on Mobile cloud computing and its future 
scope 

2059 

CPS17 
Satange, D.N. , 
Deshmukh, S.V. & 
Shtiwas, N.N.  

Study of frequency domain filtration techniques on 
various types of images 

2063 

CPS18 Kaple, R.T.  
Scheduling AlgorithmsforResource Organization- 
ACloudComputing Environment Perspective 

2072 

CPS19 Jambhekar, N.D.  
PATENT - A CHALLENGE A Comparative 
Analysis Between Indian and International Patenting 
Process 

2077 

CPS20 
Lawhale, V.N. & 
Deeksha 

Mobile Computing Issues, Challenges and Solutions 2082 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 367 of 489



CPS21 
Thaddani, S.G., 
Jawaharmalani, M.P.  

Survey and analysis of Big data technology for cloud 
computing 

2088 

CPS22 Nagalkar, K.K.  
A Survey on Handwritten Character Recognition 
Techniques 

2093 

CPS23 Tarwani, N.M.  
Study And Analysis Of Information Security 
Scenario In Mobile Computing Enviorment 

2099 

CPS24 
Deshpande, A.P., 
Fulambrikar, N.A. & 
Deeksha  

BIG DATA Opportunities and Challenges, Tools 
and Technologies, Hadoop Mapreduce Framework 

2104 

CPS25 Rode, M.A. & Rode, S.A.  Challenges of Big data security in Cloud Computing 2110 

CPS26 
Asawa, V.S. & Uphade, 
A.P. 

Artificial Intelligence In Power Systems 2116 

CPS27 
Ingle, P.M. & Ingole, 
A.G.  

Big Data Management In Cloud Computing 2121 

CPS28 
Shingarwade, A.K.,  
Mulkalwar, P.N. & 
Sawarkar, C.H. 

Comparitive analysis of Clusreing techniques 
basedon validity measures 

2127 

CPS29 
Agarmore, S.B. & 
Mahalle, H.S.  

An Overview ovn Role of Various protocols in 
Adaptive Routine Algorithm 

2133 

CPS30 Borgaonkar, R.S. 
Cryptography Encryption and Compression 
Techniques 

2138 

CPS31 Nimbhorkar, S.P.  
Cloud Computing Technology and its Impact on 
Libraries 

2142 

CPS32 
Totade, S.K., Mohod, 
V.N.  

FIDOOP Algorithm :  Data Hierarchy and  Parallel 
Mining of Frequent Itemsets Using MAP REDUCE 

2146 

CPS33 Landge, P.R.  Cyber Laws in India: A Review 2150 

CPS34 
Kakade, S.A. & Kabire, 
S.K. 

Cyber Security Threats in social Network: A Survey  2155 

CPS35 
Dhok, S.S. & Tayade, 
P.S. 

“Comparison and Analysis of Different 
Classification Techniques for Hematological Data” 

2160 

CPS36 Kulkarni, K.S.  
Cloud Computing Security Issues and 
Encryption Techniques : A Survey 

2163 

CPS37  Patokar, A.A.             
Role of cloud computing in agricultural sector for 
economic development in the developing countries 

2167 

CPS38 
Pawar, J., Kumbhar, V. & 
Shrote, J.  

Comparitive Analysis Ofudp And Sctp Bandwidth 
Of Wi-Fi Network In Androidsmartphones 

2172 

CPS39 Saranya, P. & Bagade, A.  Big Data Analytics For Real Estate Prediction 2180 

CPS40 

Bhalchandra, P.U., 
Dhakade, A.M., Muley 
A.A., Joshi, M.M.& 
Kulkarni,G.E. 

Understanding practical green management though 
energy efficiency awareness in loosely coupled 
computer environment of SRTM University, Nanded  

2184 

CPS41 Raut,G.N.  
A review on recent trends in objective quality 
evaluation of fused thermal images for context 
enhancement 

2190 

CPS42 Nawasalkar, R.K.  
A mobile phone based Context-Aware Ubiquitous 
Music Learning through advanced information 
technology 

2196 

CPS43 
Varhekar, S.A.  
& Dandge, S.S.  

A Brief Survey of Electronic Payment System and 
Its Security  

2200 

CPS44 
Chafale, K.B. & 
Bahadure, P.V.  

“A Brief Introduction Of Wireless Communication ” 2209 

CPS45 
Deshmukh, P.M. & 
Thakare, K.V.  

Electronic Fund Transfer 2212 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 368 of 489



CPS46 
Patelpaik, H.B. & 
Chavan,V.  

Caching Techniques for Improving Performance of 
Web Application 

2216 

CPS47 
Palwekar, R.A. & Chuke, 
A.  

Cyber Security: Technologies, Processes and 
Practices Designed to Protect Networks 

2221 

CPS48 
Chendke, A.P., Sherekar, 
S.S. & Thakare,V.M.  

Future Trends of Query processing using effective 
Algorithm in Mobile Environment  

2226 

CPS49 
Junghare, U.S., 
Dharaskar, R.V. & 
Thakare, V.M. 

Visualization Of Huge Database In Forensic 
Process: An Analytical Study 

2233 

CPS50 
Varma, K.H. &      
Muley, L.R.  

A Theoretical view of Cloud Computing and its 
security issues  

2238 

CPS51 
Sarvaiya, S.B., Gawande, 
P.A. & Tayde, S.E. 

A Comparative Analysis of Web Content Mining 
Techniques 

2242 

CPS52 Kale, K.N.  
Microcontroller based Smart Traffic Control System 
Using IR Wireless Sensor 

2247 

CPS53 
Jathe, N.M., Mahalle, H. 
& Gupta, R.L.  

Brief Description of Boolean Retrieval Model      2251 

CPS54 
Patil, K.R., Patil, V., 
Thakare,V.M. & Tondre, 
V.  

QoS Based Energy Efficient Routing for Query 
Processing in Mobile Environment 

2256 

CPS55 
Mane, D.V. & 
 Besekar, D.N.  

Study To Review E-Learning Using Data Mining 
And Cloud Computing 

2260 

CPS56 
Chaurasia, S., Thakare, 
V. & Sherekar, S.  

Study of Tasks Scheduling in Cloud Computing 
Envirnoment 

2265 

CPS57 
Joshi, S.N. & Kaveri, 
P.R. 

Role Of Container Techonology In Cloud 
Computing 

2268 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 369 of 489



 

Sr. No. Name Of Author

EN1 Gajbhiye, B.E. & 
Mallikarjun, G.  

EN2 Pahade, N.Y. & Ohol, S.S. 

EN3 
Adewar, L.S., Gupta, S.V., 
Talokar, A.Y., Thorat, P.P. 
& Gawande S.C.  

EN4 Ulhe, S.D.  

EN5 Kalbande, S., Khambalkar, 
V. &  Zilpilwar, S.  

EN6 Patil, S., Kalbande, S. & 
Khambalkar, V. 

EN7 Gulhane, P.M.  

EN8 Bhetalu, A.D., Patil, S.S. & 
Ingole, N.W. 

EN9 Ibrahim, S.G.& Kadu, A.V.

EN10 Uttarwar, M.L. & Uttarwar, 
Y.L.  

EN11 
Bahadure, S., Lanjewar, B., 
Mankar, M., Parbat, S. & 
Ghate, R.B. 

EN12 Hombal, P.M. & Halwe, 
A.D. 

EN13 Pachgade, V.S.  

EN14 Husain, M. & Wani, K.S. 

EN15 Ghogare, K.K. & Dange, 
V.O.  

EN16 Ghogare, K.K. & Sonone, 
M.B.  

EN17 Uttarwar, M.L.  

EN18 Patil, S.S.  

EN19 

Halwe-Pandharikar, A.D., 
Ghate, R.M., Kulkarni, 
V.N.,  Hajbe, M.S. & 
Suryawanshi, R.R.  

Contents 
 

Engineering 

Name Of Author Title Of Research Article

Thermal Paint And Cfd Analysis Of Gas Turbine Blade 
And Its Requirement For Low Cost Testing.

Pahade, N.Y. & Ohol, S.S.  
Reconditioning & Programming For Improvisation Of 
Performance Parameters Of Yaskawa Motoman 
Industrial Robot 

Adewar, L.S., Gupta, S.V., 
Talokar, A.Y., Thorat, P.P. 

L. S. Adewar1, S. V. Gupta2, A. Y. Talokar3, P. P. 
Thorat4, S. C. Gawande5  

Ransomware: A Challenge To Cyber World

Kalbande, S., Khambalkar, Investigationon Solar Operatedknapsack
Vegetable Production  

Patil, S., Kalbande, S. & Solar Dryer Assisted With Agro Residue Based Hot 
Air Generatorfor Drying Of Agricultural Products
New Emerging Trend Indiagnosis And Treatment 
Using Pill-Camera:  
A Survey 

Bhetalu, A.D., Patil, S.S. & 
Modeling And Statistical Optimization Of Dilute Acid 
Hydrolysis Ofcattails Using Response Surface 
Methodology. 

Ibrahim, S.G.& Kadu, A.V. 
Structural And Optical Characterizations Of 
Chemically Spray Deposited Sno2 Thin Films

Uttarwar, M.L. & Uttarwar, 
Coding Technique For Dna Based Storage

Bahadure, S., Lanjewar, B., 
Mankar, M., Parbat, S. & 

Collage  Placement   Management   System  And 
Resume   Generation 

Hombal, P.M. & Halwe, Effect Of Skin Fibre Orientation On Mechanical 
Performance Of A Curved Beam Sandwich Structure

Digital Information Literacy: Need Of The Day

Husain, M. & Wani, K.S.  
Assessment Of Noise Level And Abatement Solutions 
A Case Study For Jalgaon City 

Ghogare, K.K. & Dange, 
Analysis Of An Industrial Structure For Wind Load

Ghogare, K.K. & Sonone, Performance Of Different Types Of Multi
Structure During Earthquake 

Technologies Involved In Indoor Navigation 

Ultrasonic Velocity Of Acrylates With Decane
313.15 K 

, A.D., 
Ghate, R.M., Kulkarni, Optimization Of Filtration Method By Using Tech

Clean Candle Filter System 

Title Of Research Article Page No. 

Thermal Paint And Cfd Analysis Of Gas Turbine Blade 
And Its Requirement For Low Cost Testing. 

2273 

Reconditioning & Programming For Improvisation Of 
Performance Parameters Of Yaskawa Motoman 2277 

L. S. Adewar1, S. V. Gupta2, A. Y. Talokar3, P. P. 
2284 

Ransomware: A Challenge To Cyber World 2290 

Investigationon Solar Operatedknapsack Sprayer In 
2292 

Solar Dryer Assisted With Agro Residue Based Hot 
Air Generatorfor Drying Of Agricultural Products 

2298 

And Treatment 
2303 

Modeling And Statistical Optimization Of Dilute Acid 
Hydrolysis Ofcattails Using Response Surface 2306 

And Optical Characterizations Of 
Thin Films 

2314 

Coding Technique For Dna Based Storage 2317 

Management   System  And 
2319 

Effect Of Skin Fibre Orientation On Mechanical 
Performance Of A Curved Beam Sandwich Structure 

2323 

Digital Information Literacy: Need Of The Day 2327 

Assessment Of Noise Level And Abatement Solutions 
2331 

Analysis Of An Industrial Structure For Wind Load 2334 

Different Types Of Multi-Story Frame 
2339 

Technologies Involved In Indoor Navigation  2344 

Ultrasonic Velocity Of Acrylates With Decane-2-Ol At 
2347 

Optimization Of Filtration Method By Using Tech-
2352 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 370 of 489



EN20 Khaparkar, A.A. &  
Shriwastava, R.G.  

Testing Of Circuit Breaker By Using Single Phase Ac-
Ac Converter 

2356 

EN21 Bargat, S.P. & Hatwar, 
A.M.  

Effect Of Bio-Diesel Blends And Producer Gas On Ci 
Engine 

2359 

EN22 Yeole, N.R. & Swain, K.C.  
Hermetic Storage Technology For Smallholder 
Farmers In India 

2363 

EN23 Halwe-Pandharikar, A. & 
Hombal, P.M.  

Optimization Of Filtration Method By Using Tech-
Clean Candle Filter System  

2368 

EN24 Thakare, N.R. & Wakde, 
S.D.  

Department Of Engg. Physics P.R.Pote (Patil )Engg. 
College Amravati 

2373 

EN25 Tayade, K.D., Pund, D.A. 
& Meshram, N.J.  

Conductometric  Measurements  Of  Substituted 
Thiocarbamido  Naphthol 

2380 

EN26 Damre, P.V. & Raut, V.M.  Technologies Involved In Indoor Navigation  2383 

EN27 Gangane, A.S. 
Analysis Of Municipal Solid Waste Management 
System Incorporated At Akola City 

2386 

EN28 
Deshmukh, S.K., 
Gupta, A.R. & 
Anandani, H.D. 

Jumping Load Seismic Analysis Study Of Multistorey 
Building 

2390 

EN29 Patil, N.D.& Kamble, A.K. 
Pyrolytic Reactor For Fuel Oil Recovery From Plastic 
Waste: A Review 

2398 

EN30 Dere, A.J., Kamble, A.K  & 
Gangil, S.  

Horizontal Reactor For Bio-Char Production From 
Agricultural Crop Residue 

2404 

EN31 Gupta, A.R. & Mahalle, 
R.V. 

Force Development Pattern In Thick And Thin Plate 
By Classical Method 

2410 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 371 of 489



Contents 

Commerce & Management 

Sr. No. Name of Author Title of Research Article Page No. 

CM1 Parate, D.P.  
Impact Of Technology On Business 
Management 

2417 

CM2 Barde, A.D.  
Human Resource Management Through 
Information Technology 

2420 

CM3 Halwe, S.D.  
A Study Of Higher Education In India: Gap 
Identification & Challenges 

2423 

CM4 Nile A.S.  
Must Have Science And Technology: 
Banking Perspective 

2427 

CM5 
Lodha, V.S., Kharad, L.D. 
& Rathod, I.S.  

Impactofcloudcomputingone-Commerceand 
Industry 

2430 

CM6 Bankar, V.N.  
A Study Of Women Entrepreneur And Their 
Contribution In Economic Development  

2434 

CM7 
Rathod, R.U. & Rathod, 
A. L .  

Trend And Pattern Of Industrial Disputes 
In Maharashtra And The Implications On 
Industrial Relations In The State Of 
Maharashtra 

2440 

CM8 Sen, N.O.  
Tackling Social Exclusion To Women In 
Labour Market 

2445 

CM9 Negandhi, K.J.  
The Study Of After Effects Of 
Demonetisation On Economy 

2447 

CM10 Chudasama, A.R.  Ripple 2450 

CM11 
Solanke, P.P., Gorde, A.S., 
Jambhekar, N.D. & Ingale, 
C.M. 

Sustainable Agriculture And Management 2454 

CM12 Bodile, L.D.  
Human Resource Management Review 
Making Sense Of Hr In Family Firms: 
Antecedents, Moderators, And Outcome 

2458 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 372 of 489



Contents 

Physical Education 

Sr. No. Name Of  Author Title Of Research Article Page No. 

PE1 Sawant, M.  
Management Of Exercise Physiology, 
Fitness Activity And Movement Science 

2462 

PE2 Manjre, U.N. &  Pande, V.V.  
Technological Advancements That Have 
Changed Sports 

2465 

PE3 Wankhade, D.S.  
Use Of Information Technology In Physical 
Education & Sport 

2468 

PE4 Khedkar P.D. & Punde, S.  
Effects Of Psychological Stress On Reaction 
Time 

2472 

PE5 Kshirsagar, R.M. & Gode, T.P.  
Benefits Of Using Information Technology 
In Sports 

2474 

PE6 Jadhao, V.S.  
The Use Of Information Communication 
Technology In Teaching And Learning Of 
Physical Education 

2476 

PE7 Chordiya, S.B.  
Role Of Information And Communication 
Technologies (Ict) In Physical Educationand 
Sports: An Overview &Perspective 

2479 

PE8 Singh, V. & Singh, D.  
The Effects Of Psychology On Athletic 
Performance 

2482 

PE9 Devi, S.  
The Role Of Yoga In Sport And Exercise 
Psychology 

2484 

PE10 Singh, A.  &  Shekhar, C.  
What Yoga Asans Are Safe During 
Menstrual Periods? 

2487 

PE11 Sharma, P.  
A Study Of Burnout Of Male Physical 
Education Teachers In Relation To Their 
Age Levels  

2491 

PE12 Mamarde, K.  Physical Fitness For Girls 2494 

PE13 Naik- Lohakpure , S.  
Technological Significance In Physical 
Education & Sports 

2496 

PE14 Deore, C.A. 
Comparative Study Of Anxiety And 
Aggression Level Between The Lawn-Tennis 
And Badminton Players 

2500 

PE15 Das, R.K.  Relationship Of Somatotype To Heart Rate 2504 

PE16 Bhosle, Y.B  
Study Of Sportsman’s Spirit Of Kabaddi 
Players At Different Playing Position. 

2507 

PE17 Raut, T.S.   
Estimating Mental Health Status And Self-
Confidence Between Various Category Of 
Obesity 

2510 

PE18 Korde, S.B.  
Comparative Study Of Reaction Time And 
Coordination Of  
Urban And Rural Archer’s 

2514 

PE19 Jagdale, T.L.  
Effect Of Yoga For The Promotion Of 
Mental Health And Well Being For The 
Students 

2517 

PE20 Barde, A.D. 
The Role Of Personality In Sport And 
Physical Activity 

2521 

PE21 Ingle, M.   Performance Analysis In Sport 2525 

2466

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 373 of 489



PE22 Sreenivasulu, K.  Yoga Exercise In Health And Sport 2528 

PE23 Sawarkar, B.M.  

Analytical Study Of Selected Physical 
Fitness Variables Among The Student Of G. 
S. Gawande Jr. College And Iti, College Of 
Umarkhed Taluka Of Yavatmal District, 
Maharashtra 

2531 

PE24 Tejaswi, J. &  Balpande, M.  Scientific Ways To Prevent Injuries 2533 

PE25 Kaur, P. & Gupta, R.  
A Normative Study On Body Mass Index Of 
13,14 And 15 Years Old Girls Of Delhi 
Schools 

2535 

PE26 Saulkar, S.R.  
Effect Of Brisk Walking And Treadmill 
Walkingon Selected Physiological Variables 
Of  Middle Aged Men  

2543 

PE27 Kumar, A. & Rathour, M.S.  
Technology In Sport: Benefits Of Advanced 
Sporting Technologies 

2548 

PE28 Joshi, P. & Kholia, K.K.  Uses Of Computers In Sports Era 2551 

PE29 Pandey, R.C. & Singh, S.K.  
Use Of Computer-Based Technology In 
Health, Physical Education, Recreation And 
Dance 

2553 

PE30 Yadav, S. & Singh, H.  
Technological Advancements That Have 
Changed Sports 

2556 

PE31 
Singh, V.K., Singh, V. & Mishra, 
A.  

How Does Sport Psychology Actually 
Improve Athletic Performance? 

2558 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 374 of 489



Contents 

Humanities 

Sr. No. Name of Author Title of Research Article 
Page 
No. 

H1 Patil, A.A.  
 An Erp Life Cycle And Its Competitive 
Advantages In Smes 

2560 

H2 Kothalkar, S.H.  
Use Of Science & Technology In English 
Teaching & Learning 

2564 

H3 Jadhao, A.D.  
Uses Of Science And Technology In Recent 
Politics 

2569 

H4 Chauhan, A.D.  
Situation And Problems Of Farmers In 
Maharashtra 

2572 

H5 Girase, S.  
Problems And Challenges In Front Of Indian 
Society In Current Scenario 

2574 

H6 Patil, R.B.  

Creating  Indigenous Learning Resources 
Through Environmental Projects Using 
Inexpensive Material In Collaboration With 
Students Of Saraswati Junior College, Paras. 

2577 

H7 Raut, P.R.  
Contribution Of  News Papers To Protect The 
Human Right (A Critical Study Of Human 
Rights During 1988 To 2018) 

2582 

H8 Bhoyar, R.W. 
Role Of Volley Ball In Physical Fitness Of 
Sportsman 

2585 

H9 Bobade, R.G. & Fulari, R.N.  
Libraries Going Green: Sustainable 
Development In The Everyday Life Of The 
Library 

2587 

H10 Thakare, P.  
‘Use Of Modern Technology In Teaching 
English Language’ 

2591 

H11 Jambhulkar, G.K  
Modern Trends And Approaches In English 
Language Teaching 

2594 

H12 Wakode, S.D.  
Is Social Media Contagion To Emotional States 
Of Collegians Offering Various Study Streams? 

2596 

H13 Kodape, V.R.  
Right To Information Act 2005: Operational 
Issues And Major Concerns 

2602 

H14 Patil, R.M.  
Technology And Teaching-Learning Of English 
Language 

2605 

H15 Wankhade, A.M.  
Role Of Human Beings In Maintaining 
Environmental Balance 

2609 

H16 Sharma, P.R.  
The Role Of Women Entrepreneurship In Small 
Scale Industries 

2611 

H17 Sawant, J.R.  
Ancient India’s Contribution To Science And 
Technology   

2614 

H18 Thorat, S.K.  
Multimedia Assisted Methods In Teaching And 
Learning English 

2618 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 375 of 489



H19 Gourkhede,  S.S. 
Research-Based Practice With Women Who 
Have Had Miscarriages 

2622 

H20 Rangacharya, D.S. & Patil, R.M.  
The Role Of Technology In The Agriculture 
Development               Of India 

2628 

H21 Deshmukh, R.R.  
Effect Of Information Technology On Teaching 
& Learning Process Of English 

2630 

H22 Jadhao, S.S.  
Present Status Of Women Education And 
Empowerment In Our Country. 

2632 

H23 Jadhao, N.G.  
Celebration Of Nature In Literary Study: An 
Attempt Of Environmental Consciousness 

2635 

H24 Shekokar, V.P.  
Information Communication Technology And 
Listening Skill 

2640 

H25 Haware, J.  
Effect Of Socio-Economic Status On Nutritional 
Status On Adolescent Girls In Amravati District 

2643 

H26 Derle, S.    2646 

H27 Yenkar, P.S. & Tondre, A.N. 
Baby Halder’s “A Life Less Ordinary”: An 
Extraordinary Autobiography 

2652 

H28 Sahare, P.M.  Key Features Of A Geographical Sciences Major 2657 

H29 
Deshmukh, A.S. Extent Of Involvement Of Rural Women 

Regarding Sanitation Practices 
2659 

 

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 376 of 489



vuqØef.kdk 
Humanities ¼ejkBh foHkkx½ 

 
v- Ø- ys[kdkps uko fo"k; i`”B Ø- 

1 
‘kk- ck- Hkkslys  
r-,l- jkmr 

vejkorh f[kykM+h efgyk deZpkfjvksa dh thou”kSyh dk 
fgeksXyksfcu ?kVd ds lkFk lglEca/k 

2662 

2 ja- ftous 
Ekkuoh ‘kjhjkojkoj vkWfDlMufojks/kh nzO;s midkjd rj eqDreqyds 
gkuhdkjd & ,d vH;kl 

2665 

3 d-ih- dksjMs vkgkj iks"k.kkrhy ?kVd vkf.k vktkj] mipkj 2667 

4 fOg- fHk- dksYgs i;kZoj.k larqyukr ekuokpk lgHkkx 2670 

5 ,l-,e- ykackMs jk”Vªlar rqdMksth egkjktkapk i;kZoj.kh; n`f”Vdksu 2674 

6 Mh-,u- jkBksM Hkkjrh; lektkrhy va/nJ/nk o oSKkfud n`"Vhdksu 2679 

7 v- j- c¨d¢ 
ckyx`gkrhy fd'k¨jo;hu eqys&eqyÈP;k c©f/nd xq.kkadkps 
rqyukRed v/;;u 

2684 

8 v- lq- tks’kh 
doh uhy—“.k ns’kikaMs ;kaP;k ^iki.;kaps dkB vksys* 
dforklaxzgkrhy osnuk vkf.k lkSan;Z 

2687 

9 v- v- ukanxkodj vk/kqfud ;qxkrhy ekuorkokn Eg.ktsp f’k{k.k fopkj 2689 

10 f’k- oS- Hkkxordj 
foKku o ra=KkukP;k ;qxkr L=h f’k{k.kkr >kysys ifjorZu ,d 
v/;;u 

2692 

11 lq- e- ykcMs 
‘kkf.MY;ksifu”kn~ ÁR;kgkj dk lek;kstu] Ekkufld  LokLF; rFkk 
cykr~ tSo/kkfjrk ij ÁHkko¼egkfo|ky;hu Nk=kvksa ds lanÒZ eas½ 

2695 

12 fiz- o- ns’keq[k lkfgR;krwu i;kZoj.k n’kZu % dfork 2700 

13 fV- Mh- jktxqjs bfrgkl ys[kukr foKku o ra=Kkukpk mi;ksx ,d vH;kl 2703 

14 fo- <saxGs tkxrhd rkiekuok< vkf.k vkarjjk"Vzh; jktdkj.k 
Global Warming & International Politics 

2707 

15 :- u- dÚgkMs 
ejkBh Hkk”kk fo”k;kP;k v/;kiukr efYVfeMh;k ra=Kkukpk o brj 
ukfoU;iw.kZ lk/kukapk mi;ksx % ,d la’kks/kukRed –f”V{ksi 

2710 

16 Kk-/kks- vk?ke r:.kkbZps uos fopkjp ns’kkyk uoh maph xkBqu nsrhy 2714 
 

 -    
 

ABSTRACTS SECTION

Shri Shivaji College of Arts, Commerce and Science, Akola          Page 377 of 489



Aayushi International Interdisciplinary Research Journal (AIIRJ)  
ISSN 2349638x Impact Factor 4.574 Special Issue No. 26 

UGC Approved Sr.No.64259 Website :- www.aiirjournal.com Email id:- aiirjpramod@gmail.com 
____________________________________________________________________________________ 

_____________________________________________________________________________________ 
Proceedings of the International Conference on Recent Trends in Science & Technology ICRTST 2018 416 

 

MORPHOLOGICAL VARIATION OF THRIPS INSECT ELAPHROTHRIPS PROCER 
(SCHMUTZ) (THYSANOPTERA:PHLAEOTHRIPIDAE) 

Nagrale S.M.* & Raja, I.A. 
*Department of Zoology, Shri R.L.T.College of Science, Akola, M.S., India 

Department of Zoology, Shri Shivaji College of Arts, Commerce and Science, Akola, M.S., 
Indiasushilnagrale_rlt@rediffmail. 

______________________________________________________________________________________ 

ABSTRACT 

Detailed study of insect Elaphrothrips procer (Schmutz) was conducted from larva to adult. During developmental 
stages the morphological variations were observed in the stages of larva I, larva II prepupa, pupa I and pupa II. On 
the basis of morphology, the male thrips is stronger than female and shows developmental variation than that of the 
female.  Male thrips shows minor and major form i.e. normal, gynaecoid forms and overgrown, oedymerous form 
respectively. The male is longer than female, dark in colour and having elongated tubular abdomen than female. The 
size of the body length of the adult male is 7107 µm and female is 4984 µm long.  

______________________________________________________________________________________ 

Key words:  Elaphrothrips procer , developmental stages, gynaecoid, oedymerous, antenna 

INTRODUCTION 

Thrips are  occur on the tender, succulent parts of 
the plants, or under the barks of dead and drying 
twigs or among decaying leaves of grass.  They 
enjoy a wide range of distribution, habits and 
ecological habitat. Though most of them are 
phytophagous, very few are predaceous feeding on 
mites, scales, pscoids. Some of them produce and 
inhibit plant galls. While mycophagous or fungus 
feeding thrips are more common. 
Elaphrothrips procer (Schmutz) (Family 
Phlaeothripidae) is a mycophagous thrips. They 
are found within the curved folds of fungal 
infected dry leaves and feeds on fungal spores and 
generally occurs on the fungus infected dry leaves 
of Butea monosperma plant during humid seasons 
of the year. They have peculiar, pearsing and 
sucking type of mouth parts with vestigial right 
mandible. Adults have two pairs of narrow fringed 
wings with long hairs and abdomen is long 
elongated with tube like anal segment.   

MATERIALS AND METHODS 

The thrips were collected from their host plant 
Butea monosperma dry fungal infected leave 
during the humid periods of the year when they 
mostly occur near the roadside of highway and 
field area. 
The adult male, female, larvae and eggs were kept 
in large plastic bowls along with fungus infected 
dry leaves. Then they transfer to the separate 
plastic rearing bowl to avoid overcrowding and 
food limitation. For protection bowls were covered 
by muslin cloth. Light 12:12 and temperature 
(25±10C) were maintained. Relative humidity 

maintained at 80% by keeping wet filter paper in 
the rearing bowl, some time wet cotton plug also 
used.  
Developmental stages and adults were dehydrated 
with ethanol grades (30%, 50%, 70%, 90%, and 
Absolute) then after cleared in xylol, embedded in 
DPX for mounting onto slides. In the case of 
specimens long preserved in 70% alcohol, before 
mounting to put them in 96 % alcohol to which 
ethyl acetate (1 part of ethyl acetate to 10 volume 
of water) has been added so as to make the 
materials soft.  
For study of external morphology, slides of whole 
mounts of larvae, pupae and adults were used. All 
observations were made under compound 
microscope (MLX series Magnus) and stereo 
zoom microscope (Magnus) for better and detailed 
study of the sample. Computerised micro 
measurements were also done by using image 
analysis software (Olympus). 

RESULTS AND DISCUSSION 

Larva and the adult have similar structure of the 
antennae, the antennal setae, sensorium and the 
mouth parts in both adapted for the fungus 
feeding. The integuments are sclerotinized at the 
head, thorax and abdominal terminal segment IX 
and X. 

Larva I: Body is elongated, red in colour. 
Body measurement is about 1.85 ±0.03 µm in 
length. The head is cylindrical and legs are grey 
with red pigments. The abdominal terminal 
segments IX and X are dark in colour (Fig.1B). 
The antennae are greyish in colour with total seven 
segments, the basal single scape, the middle single 
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pedicel and the distal large five jointed filaments 
flagellum (Fig.2A). 

 
Larva II: Body is reddish in colour elongate in 
shape tapering towards the posterior end. The 
length of body is measures about 3.78±0.12mm 
(Fig.1C). Antennae are seven segmented (Fig.2B). 
The abdomen has ten segments with rudiment 
eleventh segment bearing the whorl of setae. The 
abdominal segment IX and X is dark in colour.  
Prepupa: Body is bright red in colour and 
cylindrical in shape tapering posterior. The body 
measures about 2.54± 0.17 mm in length. The last 
abdominal segment is slightly darkish. Body is 
covered with a thin soft integument. The 
appendages show glassy texture (Fig. 1D). The 
antenna is short hornlike and unsegmented, 
situated on the frontolateral side with pairs of long 
thin setae at the front of each antenna. Antennae 
are distinctly clear and somewhat transparent 
(Fig.2C). 

 
Pupa I: The body is red coloured, cylindrical, 
elongated in shape broader anteriorly and 
gradually tapering towards the posterior end. The 
body length measures about 4.07±0.02mm. The 
Head is oblong in shape. Head bears a dark 
pigmented spot just behind the eyes (Fig.1E). The 
antennae lie along the lateral side of the head 
capsule. Antennae segmentation is not shown (Fig. 
2D). The abdominal segments are similar to that of 
prepupa except in size.  

Pupa II: Body is cylindrical more elongated than 
the prepupa and Pupa I but in shape similar to that 
of pupa I. The body length is measures about 5.63 
±0.06 mm in length. Pupa II is similar to prepupa 
and pupa I except the size (Fig.1F). The antennae 
are situated on the lateral sides of the head capsule. 
Antenna is segmented and elongated. In front of 
the antenna there are four pairs of elongated setae 
(Fig.2E).  

 
Adults: On the basis of morphology, the male 
thrips is stronger than female and shows 
developmental variation than that of the female 
(Fig 3 G and H). Male thrips shows minor and 
major form i.e. normal, gynaecoid forms and 
overgrown, oedymerous form respectively (Fig.3 
A and Fig.3 B). The male is longer than female, 
dark in colour and having elongated tubular 
abdomen than female. The male posses tarsal tooth 
on foreleg (Fig. 3.C) whereas in female tarsal 
tooth is absent. The size of the body length of the 
adult male is 7107 µm and female is 4984 µm 
long. 
Pinent et al., (2003), Mound and Morris (2003), 
Mound (2007) identified and classified the thrips 
on morphological account and explain the 
Thysanoptera phylogeny.   Priesner (1928), Pesson 
(1951), Snodgrass (1954), Davies (1961), Stannard 
(1968), Ananthakrishnan (1969), Heming (1973),  
Moritz, (1997) termed first pupal instar as prepupa  
or propupa as it represent a very a short 
transitional stage  and indistinctly developed wings 
pads and relatively smaller than that of the next 
stage. In the life history of Elaphrothrips procer 
(Schmutz) the prepupal stage has been lie in 
between the larva II and pupa I. Therefore, the 
following terminology is used in Elaprothrips 
procer (Schmutz) i.e. first stage larva I, second 
larva II, prepupa, pupa I and pupa II similar with 
Elaphrothrips greeni Bagnall (Watane, 1985)  
In the larvae of Bactridothrips brevitubus the 
antennae are six segmented (Haga, 1974) while in 
Haplothrips verbasci, Frankliniella fusa (Heming, 
1975) and Elaphrothrips greeni the antennae are 
seven segmented (Watane, 1985). In Elaphrothrips 
procer (Schmutz) the antennae are seven 
segmented and Prothaorax is  bilobed due to 
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presence of sclerotization,  which are the common 
features of the thrips, Haplothrips niger (Loan and 
Holdeway 1955); Bactridothrips brevitubus (Haga, 
1974); Haplothrips verbasci (Heming, 1978) and 
also in Elaphrothrips greeni (Watane, 1985). The 
abdominal segments IX, X and XI are indistinct in 
Bactridothrips brevitubus (Haga, 1974), while in 
Elaphrothrips greeni (Watane, 1985) except 
segment XI, other segment IX and X are distinct 
Elaphrothrips procer (Schmutz) agree with the 
characters of abdominal segment present in 
Elaphrothrips greeni.  

 

 

CONCLUSION 

Elaphrothrips procer (Schmutz) shows an 
intermediate type of development as the young 
ones resemble the adults in some characters. They 
are hemimetabolous type, while remaining three 
stages tend towards the holometabolous type of 
development as in the pupal stages. The change 
from the hemimetabolous type to the 
holometabolous type is achieved by the 
interpolation of a transitional prepupal stage. 
Presence of eight segmented antenna in adult and 
seven segmented antenna in larvaI and larvaII 
while showing intermediate prepupal stages are 
became the characteristic feature of the 
Thysanopteran, Phlaeothripidae insects.  
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FEEDING EFFICIENCY OF MALE AND FEMALE POECILIA RETICULATA IN 
DIFFERENT WATER SAMPLE 
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ABSTRACT 

Predation potentiality of a biological control agent, the guppy fish, Poeciliareticulata (=Lebistesreticulatus), was 
studied over the mosquito larvae under laboratory conditions. The third instar larvae of Anopheles mosquito were 
used as prey. The average consumption rate was 41.0 per day per fish. Feeding efficiency of female fish than male 
fish was comparatively more in  pond water, drainage water and ground water. Comparatively more feeding 
efficiency observed in pond water than drainage and ground water. The female fish was more active (57.3) than male 
ones (29.7). The study suggests that this fish could be used, after. careful field trial, as a promising and sustainable 
biological control agent in controlling malarial disease and other mosquito-borne diseases. 

______________________________________________________________________________________ 
Keyword : predation potentiality, biological control, Poecilia reticulata.  

INTRODUCTION 

Natural predators are used in biological control. 
This type of control is an environmentally friendly 
preventative method to control, among others, 
populations of pest organisms (Becker, 2006). 
Several organisms have proved to be an effective 
predators against mosquito larvae such as 
larvivorous fish, mosquito of the genus dragonflies 
and damselflies, cyclopoids copepods, nematode 
Bacillus thuringinesis H14 (WHO, 1986). 
Biological control of mosquitoes was very popular 
during the early part of the 20th century, but this 
type of control has been replaced with the 
insecticidal control due to easy availability of 
chemicals such as organochlorides and 
organophosphates. However, because of problems 
with insecticide resistance and greater awareness 
of environmental contamination, there has been 
renewed interest in biological methods (Service, 
2000).Among the popular bio-control agents 
against mosquito populations are the larvivorous 
fish or mosquito fish: Gambusia affinis and G. 
holbrooki (Kumar and Hwang 2006). Fish have 
been widely used in public health, since as early as 
1903. One of the most successful and widely used 
biological control agent against mosquito larvae is 
the mosquito fish Gambusia affinis. Fish other 
than Gambusia which has received the most 
attention as a mosquito control agent is Poecilia 
reticulata, the common guppy. All the states have 
been advised to upscale the use of fish as 
biological control method in rural areas. Guppy is 
a small member of the family Poeciliidae and like 
all other members of the family. The guppy, 
Poecilia reticulata, is a small ovoviviparous 
Poeciliidae fish which lives in fresh and brackish 

waters of tropical regions. These fishes are self-
perpetuating after its establishment and continuous 
to reduce mosquito larvae for long time. The cost 
of introducing larvivorous fish is relatively lower 
than that of chemical control. Use of fish is an 
environment friendly method of control. 
Larvivorous fish such as Gambusia and Poecilia 
prefer shallow water where mosquito larvae also 
breed. It is a very sturdy fish and survives in all 
types of water bodies. It tolerates high degree of 
pollution with organic matter. Reported to breed 
throughout the year at about four weeks interval 
after maturity. However breeding season will 
depend on climatic conditions. In warmer climate 
it may breed from April to November (Irianto and 
Austin 2002).  
Guppies (Poecilia reticulata) are a fish species 
with attractive colours, bred and exported to other 
countries by ornamental fish companies. The 
species was discovered in the middle of the 19th 
century. The two main aspects that determine the 
trade and prosperity of the ornamental fish 
industry are health and nutrition of fishes. Success 
of larval rearing depends mainly on the availability 
of suitable food that is readily consumed. Control 
of mosquitoes through insecticide application has 
been the common practice in India for many 
decades. However, due to many reasons such as 
the increased number of spraying cycles, build up 
of resistance to insecticides by mosquitos (WHO, 
1980), killing of non target species, non 
biodegradability and accumulation of insecticides 
in the environment, and higher cost for stronger 
and safer insecticides have proven that this control 
method is ineffective. Today, the mosquito control 
programmes are geared as integrated approaches 
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where environmental management and biological 
control methods being the key components. 
Biological control of mosquitoes with predatory 
organisms in most instances is the most acceptable 
from environmental standpoint, and has been 
applied in many situations with reasonable success 
(WHO, 1995) and vector mosquitoes. Guppies 
(Poecilia reticulata) are a fish species with 
attractive colours, bred and exported to other 
countries by ornamental fish companies. The 
species was discovered in the middle of the 19th 
century. The two main aspects that determine the 
trade and prosperity of the ornamental fish 
industry are health and nutrition of fishes (Tovar 
Ramirez et al., 2002; Waché et al., 2006). 
The aquarium fishes are rapidly gaining 
importance due to their immense commercial 
value in the export trade, the world over. Guppy 
fish body is short, cylindrical, compressed, head 
and body with scales, pre maxillaries slightly 
protractile; mandible prominent, teeth on jaws, 
plate dentate. Young males are easily 
distinguished from the females by their beautiful 
orange red and black dots all over the body and 
fins. The most striking feature of sexual behaviour 
in this species is the manner in which the males 
persistently pursue the females. Structurally, a 
viviparous fish (bearing living young) does not 
differ essentially from and oviparous (egg-laying) 
fish are present in the female’s body in both cases. 
But, with the viviparous fish, the eggs hatch just 
before being laid. Guppies in spite of their tiny 
size, an useful citizens of whatever pond or stream 
they inhabit as one of their favourite foods is the 
“Mosquito wiggler”. 
Mosquito borne diseases continue to be a major 
problem in almost all tropical and subtropical 
countries. They are responsible for the 
transmission of the pathogens causing some of the 
most life – threatening and debilitating diseases of 
man, like malaria, yellow fever, dengue fever, 
chikungunya, filariasis, encephalitis, etc. 
Environmental protection agencies have banned or 
placed severe restrictions on the use of many 
pesticides, which were formerly used in mosquito 
control programmes, and there are now fewer 
adulticides available than there have been for the 
last 20 years. Further, manufacturers themselves 
have withdrawn some insecticides due to the high 
cost of carrying out traditional tests now as per the 
government norms, in addition to the fact that the 
production of crop pesticides for the agricultural 
market is much more lucrative. Chemical 
pesticides and insecticides failed to give sustained 

control of vector population and their over use 
resulted in development of resistance, elimination 
of natural enemies with subsequent imbalance in 
the ecosystem. To rationalize the use of 
insecticides with minimum impact on the 
environment it is now advocated to suppress the 
target population through integrated approach 
including the use of bio-control agents. 
Mosquitoes can live on almost every continent and 
habitat. There are 3,500 described species of 
mosquitoes in the world (Sathe and Tingare, 
2010).  The harmful effects of chemicals in 
mosquitoes as well as on non-target populations, 
and the development of resistance to these 
chemicals in mosquitoes along with recent 
resurgence of different mosquito borne diseases 
have prompted us to explore simple sustainable 
methods of mosquito control. Biological control, 
particularly using larvivorous fish, was important 
to malaria control programmes in the 20th century, 
particularly in urban and periurban are as for 
immediate use in developed and developing 
countries. It has a very positive role to play in the 
integrated control methodologies in which both 
pesticides and fish or other biotic agents have their 
own roles. 
Biological control refers to the introduction or 
manipulation of organisms to suppress vector 
populations. A wide range of organisms helps to 
regulate mosquito populations naturally through 
predation, parasitism and competition. As 
biological mosquito control agents, larvivorous 
fish (i.e., those that feed on immature stages of 
mosquitoes) are being used extensively all over the 
world since the early 1900s (preDDT era). During 
the pre DDT era, control of mosquitoes and 
mosquito vectors of different mosquito borne 
diseases was under taken mainly by environmental 
management, pyrethrum space spraying, use of 
Paris green, oiling with petrol products and 
introduction of larvivorous fish. Recognizing the 
high larvivorous sustain in such environments (i.e., 
they eat the prey, when introduced) for long 
periods. 
It is important to have a sound knowledge of 
predator’s prey selective patterns and particularly 
of its mosquito larval selection in the presence of 
alternate natural prey. In addition, the predator’s 
adaptability to the introduced environment and 
overall interaction with indigenous organisms need 
to be considered prior to introduction prey and the 
feed of fish and their nutrient value is one of the 
most important factors in production cost and 
health of fish. Dengue is a disease of increasing 
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public health importance, with over 2.5 billion 
people at risk globally (Gubler 2002). Over 100 
tropical countries are endemic for dengue and 
report increased epidemics, including more of the 
severe form of the disease, dengue haemorrhagic 
fever (DHF). 
The larvivorous fish, Poecilia reticulata is an 
effective biological control agent of mosquitoes in 
different habitats in India. These fishes have 
adapted to the sewage drain conditions and are 
involved in regulating the populations of different 
species of pest.. 
The introduction of guppies for mosquito control 
is based on the assumption that they will consume 
sufficient numbers of water-borne larvae to 
substantially reduce mosquito populations, and 
ultimately reduce the incidence of malaria in 
humans. 
Guppies (Poecilia reticulata) are a fish species 
with attractive colours, bred and exported to other 
countries by ornamental fish companies. Guppy is 
a small member of the family Poeciliidae(Female 
4-6 cm long and male 2.5 – 3.5 cm long and like 
all other members of the family (Haskins et at., 
1961).Morphological characters indicate that the 
genetically improved Poecilia reticulata has 
higher number of fin rays in caudal fin, dorsal fin 
and in pectoral fin (D7-8, C 21-26, P 8-12) than 
that of wild guppy (C 20-22, D7,P 7-10). 
Condition factor of laboratory reared wild males 
was found to be significantly higher (p<0.05) than 
that of the wild caught males. Males of wild guppy 
became sexually mature within 34-50 days after 
birth, while first spawning of females started 90 
days after birth. The male to female ratio of the 
offspring was 1:3. The spawning interval was 19 -
45 days.  
Guppy feeding behaviour is also of particular 
interest because it offers an opportunity to 
examine the consequences of strongly developed 
sexual dimorphism on the organization of 
foraging. In this species, females are much larger 
than males. The aquarium fishes are rapidly 
gaining importance due to their immense 
commercial value in the export trade, the world 
over. Guppy fish body is short, cylindrical, 
compressed, head and body with scales, pre 
maxillaries slightly protractile; mandible 
prominent, teeth on jaws, plate dentate. Young 
males are easily distinguished from the females by 
their beautiful orange red and black dots all over 
the body and fins. The most striking feature of 
sexual behaviour in this species is the manner in 
which the males persistently pursue the females. 

Therefore for considering whole aspects present 
investigation made in feeding efficiency of male 
and female Poecillia reticulata in three different 
water sample. 

REVIEW OF LITERATURE 

International status 
Natural predators are used in biological control. 
This type of control is an environmentally friendly 
preventative method to control, among others, 
populations of pest organisms (Becker 
2006).Several organisms have proved to be an 
effective predators against mosquito larvae such as 
larvivorous fish, mosquito of the genus dragonflies 
and damselflies, cyclopoids copepods, nematode 
Bacillus thuringiensis H14 (WHO, 1986). 
Biological control of mosquitoes was very popular 
during the early part of the 20th century, but this 
type of control has been replaced with the 
insecticidal control due to easy availability of 
chemicals such as organochlorines and 
organophosphates. However, because of problems 
with insecticide resistance and greater awareness 
of environmental contamination, there has been 
renewed interest in biological methods (Service, 
2000). Among the popular biocontrol agents 
mosquito populations are the larvivorous fish, or 
mosquito fish: Gambusia affinis and G. holbrooki 
(Kumar and Hwang 2006). This species however 
is ineffective for the control of mosquitoes in what 
is termed as “container habitats”, that is mosquito 
breeding places such as phytotelmata, tree holes, 
bamboo nodes and discarded containers (Kumar 
and Hawng, 2006). 
America and Asia are commonly found in 
ornamental ponds in Compodia and elsewhere 
(Rozendaal 1997). Guppies grow to about 6cm in 
length, and females produce 40-50 offspring 
following a one month generation period. 
Biotic interactions such as competition and 
predation have been reported to be capable of 
regulating the number of mosquito populations by 
reducing the number of larvae that survive through 
larval development and by increasing the larval 
and pupal duration times (Knight et al., 2004). 

NATIONAL STATUS 

In India review of the bio-environmental methods 
for malaria control with special reference to the 
use of larvivorous fishes and composite fish 
culture in central Gujarat, India were reported by 
Rajni Kant et al., 2013. Until recently, the 
ecological role of environmental managers has 
been more concentrated on preventing damage 
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from pollution rather than proposing sustainable 
solutions to different global and local problems 
faced by human societies.  
Vector-borne diseases such as malaria, filariasis, 
Japanese encephalitis, dengue and many other 
arboviral diseases are emerging and resurging as 
serious public health problems and cause a huge 
medical, financial burden and social disarray in 
developing and under-developed countries (Sathe, 
2011). This is due to drastic demographic changes, 
poor sanitary condition as a consequence of rapid 
unplanned urbanization, change in agricultural 
practices, failure to maintain previously effective 
control measures, absolute control strategies, 
progressive spread of drug resistance and lack of 
identification of epidemic risk indicators (Das and 
Amalraj, 1997). Chemical pesticides and 
insecticides failed to give sustained control of 
vector population and their overuse resulted in 
development of resistance, elimination of natural 
enemies with subsequent imbalance in the 
ecosystem. To rationalize the use of insecticides 
with minimum impact on the environment it is 
now advocated to suppress the target population 
through integrated approach including the use of 
bio-control agents. Mosquitoes can live on almost 
every continent and habitat. There are 3,500 
described species of mosquitoes in the world 
(Sathe and Tingare, 2010). 
One of the multiple possibilities of applying 
ecological theories for human welfare is the use of 
our knowledge about the effects and mechanisms 
of predation and competition within various kinds 
of permanent and temporary aquatic habitats. By 
manipulating particular trophic levels, desired 
changes can be achieved in a system (He et al., 
1994). Biological control means the use of 
different kinds of living things, and/or their 
derivatives to eliminate pest populations. Many 
biological control agents disperse by themselves 
enabling them to spread and build up viable 
populations (Caltagirone, 1981; Bellows, 2001; 
Headrick and Goeden, 2001).  
During the pre-DDT era, control of mosquitoes 
and mosquito vectors of disease was undertaken 
mainly by environmental management, pyrethrum 
space spraying, use of Paris green, oiling with 
petrol products and larvivorous fish. Recognizing 
the high larvivorous potential of Gambusia affinis, 
this fish species was purposely introduced from its 
native Texas (southern USA) to the Hawaiian 
Islands in 1905. In 1921 it was introduced in 
Spain, then from there into Italy during the 1920s 
and later to 60 other countries. Beginning in 1908, 

another larvivorous fish, Poecilia reticulata 
(guppy), a native of South America, was 
introduced for malaria control into British India 
and many other countries. The introduction of the 
use of DDT in indoor residual spraying for malaria 
control around the mid-1940s led to the gradual 
decline in the use of environmental management 
and biological control methods except in a few 
programmes in Russia 
Biological control is defined as the action of 
predators, parasites (parasitoids) or pathogens in 
maintaining the density of another organism at a 
lower average than would occur in their absence. 
Biological control of vectors is an essential and 
effective means for controlling transmission of 
several mosquito-borne diseases such as malaria, 
filariasis, JE, dengue fever, etc. Among the 
numerous mosquito predators, fish have been used 
since the early 1900’s for mosquito control and are 
the most commonly used biological control agent 
for the vectors of malaria in many countries. Use 
of larvivorous fishes in the field of mosquito 
control is well documented. The present study was 
conducted to assess the bio-control potential of 
four exotic fish is Poecilia reticulata which are 
well adapted in the native environmental 
conditions of India and are widely cultured in most 
of the fresh water biomes throughout the country. 
Our investigation was also aimed at analyzing the 
efficacy of co-existing bio agents of Anopheline 
mosquitoes, the relationship of predatory efficacy 
with reference to prey density and search area, and 
the efficacy of the four fish species under field 
conditions. 
In India such type of work were done such as 
Vulnerability of the mosquito larvae to the guppies 
(Poecilia reticulata) in the presence of alternative 
preys were studied by (Manna et al., 2008). Bio-
control of mosquito larvae through the black 
molly, Poeciliasphenops by (Sumithra et al., 
2014). Use of larvivorous fish like Gambusia 
affinis and Poecilia reticulata different mosquito 
breeding habitats (Ghosh et al., 2011; Haqetal., 
1993; Fletcher et al., 1992) in mosquito control 
has well established. However, reports on 
operational level scaling up or large scale use of 
fishes are scanty (Ghosh et al., 2005; Haq et al., 
2003). They may prove to be a good option to 
insecticides in vector control where breeding 
habitats of malaria vectors are confined. Black 
mollies are voracious, feeding on mosquito larvae 
in breeding sites like drains and tanks. 
Bloodworms, micro worms, fruit flies, Daphnia 
and chopped up earthworm are other examples of 
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suitable food for molly. Mosquitoes are known 
vectors for transmission of disease throughout the 
world, including the pathogens responsible for 
encephalitis, equine infectious anaemia, malaria, 
yellow fever, dengue and filariasis (Pant 
1981; Haas and Pal 1984; Lichtenberg and Getz 
1985). The present work describes the predatory 
efficacy of Poecilia reticulata 
larvae under laboratory conditions using multiple 
alternative prey and habitats conditions.

MATERIAL AND METHOD

Feeding efficiency of male and female fish were 
used in the present study and analysed in the 
laboratory condition and for this study we used 
predator fish, is in the form of Poecilia reticulata
as a biological control agent for the mosquito 
larvae. The predator fish were collected from the 
malaria department of Akola and mosquito larvae 
of Anopheles, Culex and Ades were collected from 
water pots from college campus and nearby 
stagnant water-body located in and around Akola 
city. After collection of prey and predator 
were separately kept in the stocking aquarium in 
the laboratory for acclimatization. After 
acclimatization experimental sets were prepared 
for analysing feeding efficiency of male and 
female Poecilla reticulata separately in the three 
different water sample. For this study six aquarium 
were used at a time and this aquarium get filled 
with up to the 20 liter mark with pond water, 
drainage water and tap water separately and in 
each aquarium we kept male and female fish and 
released the mosquito larvae for checking feeding 
efficiency in the different water sample of male 
and female fish for 24 hours. Such types of 
experiment were conducted in six replica in the 
laboratory.    
At a time in each aquarium 20 number of mosquito 
larvae were introduced against p
male and female predator fish introduced 
separately in each experimental sets. The time of 
introduction of the predator and prey for each 
experiment that of each replicate was recorded, 
and the mosquito larvae, alive or dead, remained 
after consumption by the guppy fish were counted 
after 24 hours. The consumption rate of each 
guppy per day was calculated accordingly from 
each of the replicate i.e. total number of mosquito 
larvae introduced at the beginning of experiment 
minus total number of mosquito larvae consumed 
per day per predator fish. 
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suitable food for molly. Mosquitoes are known 
vectors for transmission of disease throughout the 
world, including the pathogens responsible for 
encephalitis, equine infectious anaemia, malaria, 
yellow fever, dengue and filariasis (Pant et al., 

and Pal 1984; Lichtenberg and Getz 
1985). The present work describes the predatory 

 against mosquito 
larvae under laboratory conditions using multiple 
alternative prey and habitats conditions. 

MATERIAL AND METHOD 

iciency of male and female fish were 
used in the present study and analysed in the 
laboratory condition and for this study we used 

Poecilia reticulata 
as a biological control agent for the mosquito 

were collected from the 
malaria department of Akola and mosquito larvae 

were collected from 
water pots from college campus and nearby 

body located in and around Akola 
city. After collection of prey and predator they 
were separately kept in the stocking aquarium in 
the laboratory for acclimatization. After 
acclimatization experimental sets were prepared 
for analysing feeding efficiency of male and 

separately in the three 
sample. For this study six aquarium 

were used at a time and this aquarium get filled 
with up to the 20 liter mark with pond water, 
drainage water and tap water separately and in 
each aquarium we kept male and female fish and 

r checking feeding 
efficiency in the different water sample of male 
and female fish for 24 hours. Such types of 
experiment were conducted in six replica in the 

At a time in each aquarium 20 number of mosquito 
larvae were introduced against predator fish. Both 
male and female predator fish introduced 
separately in each experimental sets. The time of 
introduction of the predator and prey for each 
experiment that of each replicate was recorded, 
and the mosquito larvae, alive or dead, remained 

ter consumption by the guppy fish were counted 
after 24 hours. The consumption rate of each 
guppy per day was calculated accordingly from 
each of the replicate i.e. total number of mosquito 
larvae introduced at the beginning of experiment 

r of mosquito larvae consumed 

Three types of water were used namely, drain 
water, tap water, pond water were used separately 
for each experiment.  

COLLECTION AND MAINTENANCE OF 
PREDATORS

Guppies (Poecilia reticulata
the local Malaria department of Akola district of 
the state of Maharashtra, India. The fish were 3.1
4 cm in length. They were acclimatized for seven 
days in laboratory in holding aquarium containing 
de-chlorinated water. 

MORPHOLOGY OF 
RETICULATA

The guppy (Poecilia reticulata
million fish or rainbow fish, is one of the world 
most widely distributed tropical fish , and one of 
the most popular fresh water aquarium fish species 
. It is a member of poeciliidae family and, l
almost all American members of the family, is live 
bearing. Guppies whose natural range is in 
Northeast South America , were introduced to 
many habitats and are now found all over the 
world .They are highly adaptable and thrive in 
many different environmental and ecological 
conditions. Male guppies, which are smaller than 
the females, have ornamental caudal dorsal fins, 
while females are duller in colour. Wild guppies 
generally feed on a variety of food sources, 
including benthicalgae and aquatic insect
Guppies are used as a model organism in a field of 
ecology, evolution and behavioural studies.
Kingdom  : Animalia
Phylum : Chordata
Class   :    Actinopterygii
Order  : Cyprinodotiformes
Family : Poeciliidae
Genus   :    Poecilia 
Species   : reticulata

                 
Sexual polymorphism exhibited in the guppy

Male 

Female 
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Three types of water were used namely, drain 
water, tap water, pond water were used separately 

COLLECTION AND MAINTENANCE OF 
PREDATORS 

Poecilia reticulata) were collected from 
the local Malaria department of Akola district of 
the state of Maharashtra, India. The fish were 3.1-
4 cm in length. They were acclimatized for seven 
days in laboratory in holding aquarium containing 

MORPHOLOGY OF POECILIA 
RETICULATA 

Poecilia reticulata) , also known as 
million fish or rainbow fish, is one of the world 
most widely distributed tropical fish , and one of 
the most popular fresh water aquarium fish species 
. It is a member of poeciliidae family and, like 
almost all American members of the family, is live 
bearing. Guppies whose natural range is in 
Northeast South America , were introduced to 
many habitats and are now found all over the 
world .They are highly adaptable and thrive in 

nmental and ecological 
conditions. Male guppies, which are smaller than 
the females, have ornamental caudal dorsal fins, 
while females are duller in colour. Wild guppies 
generally feed on a variety of food sources, 
including benthicalgae and aquatic insect larvae. 
Guppies are used as a model organism in a field of 
ecology, evolution and behavioural studies. 
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 (above male, below female) 

Guppies exhibit sexual dimorphism. While wild-
type females are grey in body colour, males have 
splashes, spots, or strips that can be any of a wide 
variety of colours. The size of guppies vary, but 
males are typically 1.5-3.5cm long, while females 
are 3-6cm long. 

OBSERVATION AND RESULT 

Feeding efficiency of female Poecilia reticulata in 
tap water 334, pond water 397, and drain water 
358 were observed in 30 days whereas male 
Poecilia reticulata consumed 147 in tap water 
pond water 215 and in drain water 180 
respectively (table 1).  Statistical analysis study 
shows that average number of larvae consumed by 
both male and female fish. Average number 
mosquito larvae consumed by a female guppy is 
11.1 in tap water, 13.2 in pond water and 11.9 in 
drain water. This study shows that feeding 
efficiency of female fish is more in pond water 
than that of tap and drain water similarly male also 
show similar type of feeding efficiency in the three 
different water sample (table 1) This experimental 
analysis shows that female fish consume more no. 

of mosquito larvae than that of the male fish. 
Similar types of result were also reported by 
(Saleeza SNR, Norma- Rashid Y, Sofian –Azirun 
2011). During this study we also recorded some 
physico-chemical parameter of collected water 
sample. In this case we noted pH and temperature 
 of water sample. pH of water sample were found  
in tap water 9.11;in pond water 8.66 and  in drain 
water 7.8 were recorded during the study period. 
Temperature of the water sample were found to be 
23°C in tap water; 20°C in pond water and 24°C in 
drain water were recorded. 
In the present study feeding efficiency of male and 
female Poicillia reticulata were made in the three 
different water sample collected from pond, 
drainage and tap water. Six experiment set were 
designed for this we use glass aquarium. This 
study was made from 1 June to 30 March. 
Predation potentiality of a biological control agent, 
the guppy fish (Poecilia reticulata) was studied 
over the mosquitos larvae under laboratory 
conditions.  
Table 1: Feeding efficiency of Poecilia reticulata 
in different water sample in laboratory condition. 

Poecilia 
reticul

ata 

Type of 
wa
ter 

No. of 
d
a
y
s 

Total no. of 
larvae 

released 

Total no. of larvae 
consumed 

Average no. of 
larvae 

consume 

Female Tap 30 600 334 11.1 

 Pond 30 600 397 13.2 

 Drain 30 600 358 11.9 

Total    1800 1089 12.6 

Male Tap 30 600 147 4.9 

 Pond 30 600 215 7.1 

 Drain 30 600 180 6.3 

Total   1800 542 6.1 

Gr and total                        3600 1631 54.3 

 
Observation on predation activities of guppies 
(Poecilia reticulata) on the larvae of three species 
of mosquito, namely Anophelus,  Aedesaegypti, 
and Culex quinquefasciatus was carried out under 
laboratory conditions. Male and female guppies 
were used as predators for predation experiments 
on the 4th instars of mosquito larvae. The daily 
feeding rates comparing male and female guppies 

on mosquito larvae were different; the female 
guppies consumed more mosquito larvae than 
male guppies did. 
Graph No 1: Average no. of larvae consumed 
per day per fish 
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Graph No 2 : Average no. of larvae consumed by 
female in different water type per day per fish
 

Graph No. 3 : Average no. of larvae consumed by 
male in different water type per day per fish
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Average no. of larvae consumed by  

female in different water type per day per fish 

 
Average no. of larvae consumed by  

male in different water type per day per fish 

 

It has been observed that a single predator fish 
(Poecilia reticulata) consumed an average of 54.3 
mosquito larvae per day (24 hours).A female 
guppy fish consumed an average of about 12.6 per 
day per fish mosquito larvae. Male guppy fish 
consumed an average of about 6.1.  From above 
number it clears that female guppy is consume 
more mosquito larvae than male. This indicate that 
the female guppy is more active than the male in 
feeding mosquito larvae. 

DISCUSSION

The efficient larvivorus fish, guppy, being 
viviparous and capable of surviving and increasing 
its population in polluted water, could be a better 
candidate for control of mosquitoes. In this study, 
it was observed that female guppies (
reticulata) ate mosquito larvae more than male 
guppies did. The advantage of using fish as a 
biological control agent is that fish has a good 
adaptation to its new environment.
The study also suggests that the guppy fish, which 
is available in drains and pools in Akola  city, 
could be manipulated for use as a promising and 
sustainable biological control agent 
mosquito vectors of filariasis and other mosquito
borne diseases, of course, after a careful field trial.
A number studies have indicate that Guppies of the 
Poecilia reticulata species are good predators, as 
they can control mosquito larvae pop
(Manna et al., 2008; Seng 
and Makanjuola, 2010; Gosh 

SUMMARY

The feeding efficiency of male and female 
Poecilia reticulata were analyzed in laboratory 
condition. For this purpose six set of aquarium of 
three different water sample are used in which 
male and female Poecilia reticulata 
separately in each aquarium. From this study we 
were found that the feeding efficiency of female is 
more than that of the male. In specially in pond 
water the feeding efficiency of male and female 
Poecilia reticulata is increase in pond water than 
that of the drain and tap water.

CONCLUSION

On the basis of above observation and result it is 
concludes that feeding efficiency of female 
Poecilia reticulata is more than male in 
water sample. In specially pond water the feeding 
efficiency of female is more. So release more 
Poecilia reticulata in pond water around of urban 
and rural areas for control of mosquito population. 

Total 

Drain 
water

Tap 
water

Pond 
water

Female 
Tap

Female 
Pond

Female 
Drain

4

Male 
Tap
Male 
Pond
Male 
Drain 
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guppy fish consumed an average of about 12.6 per 
day per fish mosquito larvae. Male guppy fish 
consumed an average of about 6.1.  From above 

female guppy is consume 
more mosquito larvae than male. This indicate that 
the female guppy is more active than the male in 

 

DISCUSSION 

The efficient larvivorus fish, guppy, being 
viviparous and capable of surviving and increasing 
its population in polluted water, could be a better 
candidate for control of mosquitoes. In this study, 
it was observed that female guppies (Poecilia 

ate mosquito larvae more than male 
guppies did. The advantage of using fish as a 

ntrol agent is that fish has a good 
adaptation to its new environment. 
The study also suggests that the guppy fish, which 
is available in drains and pools in Akola  city, 
could be manipulated for use as a promising and 
sustainable biological control agent against the 
mosquito vectors of filariasis and other mosquito-
borne diseases, of course, after a careful field trial. 
A number studies have indicate that Guppies of the 

species are good predators, as 
they can control mosquito larvae population 

2008; Seng et al, 2008; Anogwih 
and Makanjuola, 2010; Gosh et al., 2011). 

SUMMARY 

The feeding efficiency of male and female 
were analyzed in laboratory 

condition. For this purpose six set of aquarium of 
erent water sample are used in which 

Poecilia reticulata introduced 
separately in each aquarium. From this study we 
were found that the feeding efficiency of female is 
more than that of the male. In specially in pond 

iency of male and female 
is increase in pond water than 

that of the drain and tap water. 

CONCLUSION 

On the basis of above observation and result it is 
concludes that feeding efficiency of female 

is more than male in every 
water sample. In specially pond water the feeding 
efficiency of female is more. So release more 

in pond water around of urban 
and rural areas for control of mosquito population.  
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1,3-Thiazine In 70% Dioxane-Water Medium pH-
metrically 

CHE21 
Karhe, U.W. & 
Deshmukh, S.P.  

Synthesis and antibacterial study of 3-Carbonyl-(pyrid-
4-yl)-5-hepta-O-acetyl-β-D-maltosylimino-2-arylimino-
1,2,4-thiadiazolidines 

1073 

CHE22 
Puri, K.N., Bhadange, 
R.E., Karhe, U.W. & 
Korpe, G.V. 

Synthesis of N-glucopyranosyl substituted 1, 3, 4-
thiadiazolidine derivatives and its application as 
antimicrobial agents 

1077 

CHE23 

Malpani, M.O., 
Rajput, P.R., Ahmad, 
S., Pande, P.S., & 
Mane, V.D.  

Detection of Food Adulteration in Pulses and Spices 
Collected Randomly in Akola Region 

1080 

CHE24 
Deshpande, G.P. & 
Solanki, P.R. 

Microwave Assisted Synthesis And Characterization of 
6-dihydro-2,4- di(substitutedphenyl)-pyrimid-5-one 
derivetives. 

1085 

CHE25 
Pande, P.S., Pande, R. 
A., Malpani, M.O. & 
Mane, V.D. 

Estimation of Antioxidant Activity of Herbal Medicines 
Madhu Vati and Punarnavadi Vati 

1089 

CHE26 
Dhande, S.J., Raut, 
V.M. & Futane, R.S.  

Synthesis and Characterization of Modified Polypyrrole 
and TiO2 Doped Polypyrrole Thin Films by Chemical 
Bath Deposition 

1091 

CHE27 Kelode, S.R.  
Antimicrobial Studies of Metal Complexes with 
Tetradentate Schiff base having N2O2 donor group 

1096 

CHE28 Wankhade, R.R. 
To Study Stability Constants of Complexes Of DL-
Alanyl-DL- Alanine and DL-Alanyl-DL-Phenylalanine 

1099 

CHE29 
Khati, V.V. & 
Gulwade, D.P.  

Adsorption Studies on Water Hardness Removal By 
Using Limonia Acidissima (Kavath) Shell Activated 
Carbon As An Adsorbent. 

1102 

CHE30 
Motghare, A.R. & 
Waghmare, J.S.  

Investigative Studies on Physico-Chemical Parameters 
for Testing of Tap, Well And Borewell Water From 
Different Stations of Karanja Lad Di- Washim 

1108 

CHE31 
Kamble, N. & Shaikh 
K. 

Synthesis and Spectral Studies of Zinc(Ii) Complexes 
Supported by No-Bidentate Schiff-Base Ligands 

1111 

CHE32 Deohate, P.P. 

Simultaneous non-aqueous potentiometric 
determination of pharmaceutically potent ibuprofen-
diphenhydramine hydrochloride and paracetamol-
diphenhydramine hydrochloride combination drugs 

1114 

CHE33 
Ganorkar, R.P., Pund, 
D.A. & Mukhtar, A.S. 

Preliminary Water Sample Analysis in Kurali Village 
of Warud, Dist-Amravati (Maharashtra) 

1118 

CHE34 
Ingle, S.R. & 
Kalwaghe, S.S. 

Chemical Analysis of Water in Village Deulgaon Mahi, 
Tehsil Deulgaonraja,  Dist Buldana, State Maharashtra 

1122 

CHE35 

Gajbhiye, A.V., 
Rajput, P.R., Bhade, 
M.W., & Ghodile, 
N.G. 

Microwave-assisted synthesis, characterisation and 
antimicrobial activity of some chlorosubstituted 
imidazoles. 

1124 

CHE36 Maske, B.G. 
Efficient Synthesis of Substituted Benzothiazole 
Derivative 
 

1128 

CHE37 
Ganorkar, R.P., Patil    
S.A. & Kohale, P.S.  

Assessment Of Potable Ground Water Quality In 
Hiwarkhed Village , Dist Amravati. 

1131 

CHE38 Kawle, P.R. 
Acridine substituted [1,2,4]-dithiazolidines :  A potent 
larvicidal and seed larvicidal and seed germination 

1134 

CHE39 Sonparote, P.M. Depletion Of Ozone Layer Causes, Effects &Solutions 1137 
CHE40 Varale, A.S. A Novel Method For Oxidation Of p-Bromo Benzoic 1139 
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Acid Hydrazide  By Thallium(Iii) In Acidic Medium 

CHE41 
Badnakhe, C.D., 
Rajput, P.R., Thakur, 
S.D. & Uttarwar, L.V. 

Synthesis And Antibacterial Assay Of Imidazole 
Derivatives of Aryl Substituted 1,3-thiazines 

1145 

CHE42 
Badnakhe, C.D. & 
Rajput, P.R. 

Synthesis and study of Imidazole Derivatives of Aryl 
Substituted 1,3-thiazoles and their Nanoparticles on 
Phytotic Growth of Some Vegetable Crops 

1151 

CHE43 Bhagwat, P.H. 
Physico-Chemical analysis Of water    Of bemla   dam 
Babulgaon, District Yavatmal. 

1159 

CHE44 
Syed, I.Z. & Shaikh, 
R.  

Phytochemical, Proximate composition and 
characterization of Stem and Root Extracts in Cassia 
Tora l. 

1163 

CHE45 Bhatkar, P.P. 
General Test For Preliminary  Phytochemical Screening 
of Coconut  Husk Fibers 

1168 

CHE46 
Parate, S.K. & 
Kulkarni, K.M.  

Effect of Bilateral Eyestalk Ablation and Injection of 
Methionine-Enkephalin and Serotonin in Freshwater 
Crabs Paratellphusa Jacquimonttii 
 

1171 

CHE47 
Bante, T.S. & 
Rathore, M.M. 

Synthesis, Characterization and Acoustical Study of 
Chlorosustituted Chromone in 70% Dioxane-Water 
Mixture 
 

1178 

CHE48 
Shioorkar, M., 
Chavan, O. & Ubale, 
M. 

One Pot Solvent Free Synthesis Of Curcumin And 
Analogues Using Vitamin B1 As An Efficient Catalyst 
 

1182 

CHE49 Dupare, D.B. 
Phytochemical Study Of Some Antidibetic Medicinal 
Plants In Satpuda Region 

1186 

CHE50 Heda, K.M. 

Synthesis, Characterization And Biological Studies Of 
Newly Synthesized 3-Aryl(Nitroaniline)-4-S-Benzyl-6-
P-Tolylimino-2-Phenylimino-2,3-Dihydro-[1,3,5] 
Thiadiazines[Hydrochloride] 

1192 

CHE51 
Chavan O.S. & B. 
Mo. A. 

One pot Multicomponent synthesis of Coumarin 
Derivatives by using Alum catalyst in PEG under MWI 
technique 

1197 

CHE52 
Wankhade, H.G. & 
Chaudhari, G.N. 

Synthesis and Characterization of Chitosan Based 
PbO2Nanobiocomposite as Peroxide Sensor 

1202 

CHE53 

Pagariya, S.K., 
Bodkhe, P.S., Joat, 
R.V., R.N. Mohod, 
Dharme, R.R., Zamir, 
A.S.A., Sikdar, P.M., 
Khan, A.T.Q. & 
Wagh, S.G.  

Synthesis, Spectral Characterization and Antibacterial 
Activity of Some Substituted β-Diketones Carrying p-
Chloro-m-cresol Moiety 

1207 

CHE54 
Devhade, J.B., Badar, 
A.D. & Shelke, K.F. 

Density and viscosity studies of glucose solution in 
water and aqueous electrolytes at 298.15, 303.15, 
308.15 and 313.15 K 

1211 

CHE55 Bhagat, T.M. 
Synthesis of 3-[(4,6-dichloro-1,3-benzothiazol-2-
yl)amino]-2-aryl substituted-1,3-thiazolidin-4-one and 
their antibacterial activity 

1214 

CHE56 

Yaul, A.R., Thenge, 
P.G., Yaul, S.R., 
Pethe, G.B., Makode, 
J.T. & Aswar, A.S. 

Cr(III), Mn(III) and Fe(III) metal complexes with 
dinegative tridentate hydrazone Schiff base: Synthesis 
and characterization 

1218 

CHE57 Jagtap, V.S., Study of important acoustical parameters of substituted 1223 
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Choudhari, P.P., 
Hedaoo, D.S. & 
Wadekar, M.P.  

pyrazole carboxylic acid in 60% DMF-Water mixtures 
at 300k using ultrasonic interferometer 

CHE58 
Thakare, S.S. & 
Dhote, S.N.  

Efficient Synthesis Of Some New Triazines And Its 
Derivatives 

1228 

CHE59 
Adokar, M.R. & 
Kadu, M.V. 

Synthesis Of Some Isoxazoles From Nitro Substituted 
Acetophenone And Substituted Benzaldehyde Via 
Chalcone Intermidiate And Their Antimicrobial Studies 

1231 

CHE60 
Kadu, A.V., Ibrahim, 
S.G., Gedam, N.N. & 
Jagtap, S.V. 

Preparation and study of alcohol gas sensing behaviour 
of CuFe2O4 thick film resistors 

1234 

CHE61 
Borul, S.B. & 
Agarkar, S.V.  

Synthesis and Characterization of (2E)-1-(Piperazin-1-
yl)-3-Substituted Phenylprop-2-one Cinnamamides. 

1238 

CHE62 

Ahmad, S.A.Z., 
Sarode, P.S., 
Ramteke, G.R. & 
Kuralkar, P.N. 

Synthesis and Biological evaluation of 1,3,4-thiadiazole 
derivatives 

1242 

CHE63 

Ahmad, S.A.Z., 
Kuralkar, P.N., 
Ramteke, G.R. & 
Sarode, P.S., 

Synthesis and characterization of Schiff’s base 
amalgamated with 1,3,4thiadiazoles 

1244 

CHE64 
Ganar, A.A. & Sheikh, 
N.A. 

Synthesis Apporach To Benzimidazole From O-
Phenylene Diamine By Using Hcl/H2o2 

1247 

CHE65 Sahare, A.B. 
Assessment of water quality of river Wainganga in 
winter season from Gosekhurd dam to Pauni town 

1250 

CHE66 
Paithankar, V.V. & 
Sharma, V.A.  

Title:  A Comparative Single Dose Bioequivalence 
Study of Extended Release Antihypertensive Drug 
Formulation among Healthy Human Volunteers 

1256 

CHE67 
Patil, M.P. & 
Ambulkar, M. 

Removal of Cu(II) from solution using adsorption 
studies of activated charcoal and non activated jackfruit 
powder 

1262 

CHE68 
Wankhede, S.B. & 
Patil, A.B. 

Transition metal chelates with ONO donor hydrazone 
ligand: Synthesis, Characterization, Thermal and 
Antimicrobial activity 

1266 

CHE69 Panchbhai, D.S. 
Synthesis, Characterization and Biological activity of 
Novel Bis -Diketones 

1274 

CHE70 
Tayade, K.D., Pund, 
D.A. & Meshram, N.J. 

Conductometric  Measurements  Of  Substituted 
Thiocarbamido  Naphthol 

1282 

CHE71 
D.T.Tayade, & 
S.P.Ingole, 

Green Synthesis Of 2-Substitutedimino-4-Amino-6-
Allyl Formamidino-1,3,5-Thiadiazines 
 

1285 

CHE72 
Wadekar, A.B., 
Isankar, R.D. & 
Padhen, S.S. 

Thermodynamic Parameters Investigation Of 
Substituted Thiocarbamidonaphthol 

1288 

CHE73 
Wakulkar, A.P. 
Jiotode, S.B. & 
Lanjewar, M.R.  

Water sampling from different regions of Maharashtra 
and its analysis 

1291 

CHE74 
Raut, V.M. & Damre, 
P.  

Green Synthesis and characterization of new conjugated 
Electroluminescent Polyquinoline Derivative 

1294 

CHE75 Saonere, J.A.  
Wheat Grass Powder And Juice - Amazing Health 
Benefits And Alternative   For The Management Of 
Various Diseases 

1298 

CHE76 
Manohare, S.V. & 
Thakare, S.S.  

Synthesis of Schiff bases by condensation of Aromatic 
amines with 3-(5-bromothiophen-2-yl)-1-phenyl-1-H-

1304 

1275
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pyrazole-4-carbaldehyde. 

CHE77 
Binjwe, R.D., Rashidi, 
N.A., Bhade, M.W. & 
Chavan, T.P. 

Photochemistry as in a sunny side of Green chemistry. 1308 

CHE78 
Raut, V.M., Dudhe, 
C.M. & Dixit, N. 

Synthesis and Characterization of PPy/LaCl3 
composites 

1311 

CHE79 
Shah, S.A., Lanjewar, 
R. & Lanjewar, M. 

Comparative Studies of Jones-Dole and Stauarding 
Equation of Aqueous Solution of Some Carbohydrates 
at 298K 

1314 

CHE80 
Darekar, D.P., Sheikh, 
M.V. & Hate, M.S. 

Assessing the Quality and Subsequent Phytochemical 
evaluationof Calendula officinalis using High 
Performance Thin Layer Chromatography and Gas 
Chromatography-mass Spectrometry and their 
biological activity. 

1317 

CHE80 
Meshram, Y.K., 
Mahalle, R.M. & 
Laghe, J.M. 

Microwave assisted synthesis, characterization & 
biological evalution of some novel quinoxaline derived 
chalcones 

1323 

CHE81 
Surjushe, A.M., Patil, 
A.B. & Jadhao, R.R. 

Molecular Interactions Studies In Some Terpolymers 
Using Ultrasonic Techniques 

1326 

CHE82 Patil, S.S. 
Ultrasonic Velocity of Acrylates With Decane-2-Ol At 
313.15 K 

1330 

CHE83 
Anasane, S.M. & 
Kangale, H.  

SYNTHESIS AND CHERACTERISATION OF2-[5-
BENZYL–3 (PHENYLAMINO)–
1,3THIOZOL4YL]NAPHTHATEN–1-OL 

1335 

CHE84 
Ambhore, S.S. & 
Kadu, M.V. 

Synthesis and Evaluation of Some New Substituted 
Pyrazoline Derivatives as Antimicrobial Agents 

1339 

CHE85 
Gedam, N.N., Kadu, 
A.V., Jagtap, S.V. & 
Kale, A.M. 

Structure and gas sensing application of nanocrystalline 
LaCrO3 synthesized by sol – gel method 

1342 

CHE86 
Rewatkar, S.B., 
Dhankar, R.P. & 
Kadu, A.M. 

Studies On Some Physico-Chemical Properties Of 
Acacia Nilotica Gum From Gadchiroli District 

1345 

CHE87 
Tambakhe, S.V. & 
Raghuwanshi, P.B. 

Refractometric Study of Substituted Aryl Bisthiourea in 
Binary Solution at Different Temperatures 

1348 

CHE88 
Kedar, R.M. & 
Deshmukh, S.A.  

Synthesis And Antibacterial Activity Of 1-H-3-
Substituted-4, 5-(Disubstituted Phenyl)-2-Imidazolone. 

1354 

CHE89 
Bhade, M.W., Rajput, 
P.R., Badnakhe, C.D. 

& Dandale, S.G. 

Impact Of Chlorosubstituted Heterocycles On Seed 
Germination Of Some Ornamental Plants 

1358 

CHE90 
Wasu, M.B. & Raut, 
A.R. 

Synthesis and Spectral study of Poly m-toludine–La 
metal composite 

1362 

CHE91 
Paithankar, V.V. & 
Mehta, S.H. 

Effect of Ailanthus ExcelsaAgainst Cyclophosphamide 
Induced Genotoxicity 
 

1367 

CHE92 
Tathe, V.W., 
Deshmukh, A.Y. & 
Bhagat, S.D. 

Anslysis Of Drinking Water Quality Of Karanja Tehsil, 
Dist. Washim 

1370 

CHE93 
Mankar, A.A. & 
Tayde, D.T.  

Overview Of Green Chemistry 1373 

CHE94 

Deshmukh, C.M., 
Nayab, J.A.C., 
Khadse, P. & 
Deshmukh, C.N.  

Effect  Of Metal-Ligand Complex On Growth Of Some 
Vegetables In Soil And Soilless Media 

1378 

CHE95 Rohankar, P.G., Synthesis of silver nanoparticles using natural 1383 
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Jaisingpure, A.P. & 
Kalbende, P.P.  

surfactants as a capping agent 

CHE96 
Pawar, R.D., Patil,  

S.R. & Waghulde, 
G.P. 

Ultrasonic Velocity, Viscosity And Density Of Binary 
Liquid Mixtures Of  Isobutyl Alcoholand Isodecyl 
Alcohol With O-Nitrotolune At 298.15 And 308.15k 

1390 

CHE97 
Pawar, R.B., 
Khobragade, B.G. & 
Narwade, M.L. 

Determination of the conditional stability constant real 
stability constant and confirmation of complex 
formation between Ni (II), Cu (II), Mg (II), Sr (II) 
metal ions and some peptides by Spectrophotometric 
technique 

1393 

CHE98 
Warhate, S.R., &  
Chore, S.M.  

Advent applications of nanomaterial and 
nanotechnology in the various sector 

1396 

CHE99 
Shaikh, Mo.W., 
Thakur, S.D., & 
Kakade, K.P.  

Synthesis, characterization and antimicrobial activity of 
some halo-substituted chalcones. 

1399 

CHE100 Badgujar, V.N.  
Use of Natural Food Additives  from  Hydrocerus  
Undatus (Dragon Fruit) In Food Industry- A Green Step 
In Green Chemistry. 

1402 

CHE101 Muskawar, P.N. 
Green Approach for the Synthesis of Oximes Using 
Silica Supported Perchlorate Ionic Liquid. 

1404 

CHE102 
Bavane, J.N. & 
Mohod, R.B.  

Synthesis, characterization and thermal studies 1410 

CHE103 

Narde, S.B., 
Lanjewar, R.B., 
Gadegone, S.M. & 
Lanjewar, M.R. 

Effect of Annealing Temperature on Particle Size of 
Copper Substituted Nickel Ferrite 

1415 

CHE104 Kumbhare, S.L. 
Wastewater Treatment by Using Nanomaterials and 
Nanocomposites 

1420 

CHE105 
Jumle, R.M. & 
Wasnik, U.  

Effect of Solvents on The Ultrasonic Velocity And 
Acoustic  Parametersof NalfurafineDrugs At 308K. 

1424 

CHE106 

Deshmukh, R.D., 
Kakade, K.P., Thakur, 
S.D., Kakade, S.P. & 
Shaikh, Mo.W. 

Study  of   effect of solvents  on  solute solvent 
interaction of halosubstituted chalconeimine  by 
viscometrically 

1428 

CHE107 

Jadhav, S.A., 
Dhamnaskar, R.S., 
Pardeshi, R.K. & 
Shinde, D.B. 

Multicomponent approach synthesis of 3-(furan-2-
ylmethylene)-1-phenylquinoline-2,4(1H,3H)-dione 
catalyzed by ZrO2 nano particle 

1433 

CHE108 
Shaikh, Mo.W., 
Thakur, S.D. & 
Kakade, K.P.  

Synthesis, Characterization and Antimicrobial Activity 
of Some Halo-Substituted Chalcones. 

1440 

CHE109 
Ingole, S.D., Thakare, 
N.S. & Bhagat, S.D.  

Assessment of physiochemical parameters and 
organochlorine pesticides of drinking water from 
Manora Tehsil Dist. Washim 

1443 

CHE110 
Kolhe, S.V. & 
Somwanshi, A.R.  

Synthesis of Some Heterocyclic Compounds Derived 
from Chalcones 

1446 

CHE111 

Devmundhe, B., 
Shioorkar, M., 
Bharad, J. & Ubale, 
M. 

Environmentally benign alum catalyzed efficient 
synthesis of 2,3-dihydroquinazoline-4(1H)-ones 
derivatives in water 

1448 

CHE112 
Deshmukh, P.K., 
Thakare, A.P. & 

Mandlik, P.R. 

Synthesis, spectral characterization, thermal and 
biological studies of Co(II), Ni(II) and Cu(II) 
complexes with 2-4-Dinitrophenylhydrazone ligand 

1452 

CHE113 Meshram, N.J., SPECTROPHOTMETRIC MEASUREMENTS OF 1455 
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Waghmare, S.A. & 
Tayade, D.T. 

SOME Cu(II), Cd(II), Cr(II), La(II) AND Nd(II) 
COMPLEXES IN DIOXANE-WATER SYSTEM 

CHE114 
Kawalkar, A.V., 
Chandami, A.S. & 
Wadekar, M.P. 

Densites ,Refractive Indices and molar refraction of  
Substituted Azomethines in Different percent of various 
solvents. 

1460 

CHE115 
Nandurkar, P.S., 
Rajput, P.R. & 
Rathore, M.M. 

Study of proton-ligand stability constants of Cu(II) and 
Mn(II) complexes with (3-(3,5-Dichloro-2-
hydroxyphenyl)-1-phenyl-5-  (pyridine-2-yl)-1H-
pyrazol-4-yl)(furan-2-yl) methanone using pH-meter in 
80% DMF-Water solvent. 

1466 

CHE116 
Ingole, R.N., 
Gaikwad, R.N. & 
Bhokare, P.R. 

Study of Physicochemical Parameters of Drinking 
Water from Rural Region of Yavatmal District (MS) 

1470 

CHE117 
Bhade, M.W., Rajput, 
P.R., Gajbhiye, A.V. 

& Ghodile, N.G. 

Synthesis and Assay of Chlorosubstituted Heterocycles 
Against Some Ornamental Plant Pathogens 

1472 

CHE118 
Morey, P.B., Naik, 
A.B., Thakare, J.B. & 
Pawar, R.B. 

Molecular Interaction studies of ternary mixtures of                                                           
2- aminobenzothiazole in propanol-Water at different 
Temperatures 

1476 

CHE119 Talegaonkar, R.S. 
Variation of Viscosity of Substituted thiazoly Schiff’s  
Bases in 70% of  acetone-water, ethanol-water and 
dioxane- water mixtures at varying temperatures. 

1482 

CHE120 
Bangade, S. & Raut, 
V.M.  

Synthesis of polyaniline effect of temperature and 
frequency of PANI-CdSO4 composite 

1485 

CHE121 
Kulkarni, S.D. & 
Kumar, K.J.  

Assessment of the antioxidant properties of Lagenaria 
siceraria bagasse obtained as a co-product. 

1489 

CHE122 
G. H. Murhekar* & V. 
W. Banewar 

Stability Constants of Lanthanides Metal Complexes 
With Substituted Pyrazoles in Different Solvents 
Medium. 

1499 

CHE123 
Y.K.Meshram, 
R.R.Dharamkar & 
R.R.Dharamkar 

Synthesis And Antimicrobial Screening Of 
Novelpyrimidino β-Lactam 

1504 

CHE124 
C. A. Varma & K. J. 
Kumar* 

Impact Of Carboxymethylation On The 
Physicochemical, Morphological And Thermal 
Characteristics Of Yellow Poinciana Seed 
Polysaccharide 

1509 

CHE125 
D. Deshkar, S. Bose & 
K.J. Kumar* 

Physicochemical Characterization And Drug Release 
Profile Of Carboxymethylated Starches Prepared From 
Pink Potato 

1514 

CHE126 
P. S. Thakare, P. R. 
Padole,  A. B. Bodade 
&  G. N. Chaudhari 

Structural and Bacterial Properties of Nanocrystalline 
Nickel Ferrite Synthesized by Sol-gel Method 

1518 

CHE127 
Ghodile, N.G., Rajput, 
P.R., Parihar, R.T. & 
Banewar, V.W. 

Synthesis and antimicrobial screening of some new 
Nitrogen containing chlorosubstituted azoles and their 
growth promoting    and curative impact on Oyster 
mushroom crop 

1524 

CHE128 
Sankarampadi 
Aravamudhan 

Theory, Computation and Simulations can be Stand 
Alone Methodology as much as the Reproducible 
ExperimentalDetermination of Physical Quantities. 

1529 

CHE129 
Ganjare, P.J., Aswale, 
S.S. & Aswale, S.R.  

Evaluation Of Speed Of Sound And Its Acoustical 
Parameters In Liquid Mixtures Containing Magnesium 
Salicylate Tetrahydrate And Water At Various 
Temperatures 

1539 

CHE130 Mane, V.D., Pytochemical Investigation And Antioxidant Activity 1544 
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Wasimuddin, Pande, 
P.S. & Malpani, M.O. 

Of Kalonji (Nigella Sativa) And Honey 

CHE131 
Dhote, A.B., Bedare, 
G.R. & Aswale, S.S.  

Ultrasonic Study of Extract of Brayophyllum Leaves  at 
303 K temperature and 2 MHz frequency 

1548 

CHE132 
Rathore, S.M. & 
Parhate, V.V.  

Synthesis characterization  of some bromo and  nitro-
substituted-1, 3-thiazines 

1551 

CHE133 
Dhok, S.S. & 
Bhandarkar, S.E.  

Synthesis, Characterization and biological evaluation of 
2-(Alkylsulfanyl)-1, 3, 4-oxadiazole based 
arylopyrazine-2-one  and quinoxalin-2-one derivatives . 

1555 

CHE134 
Tidke, K.J. & Solanki, 
P.R.  

Method development, validation of stability indicating 
liquid chromatographic method and force degradation 
study of imidazole derivative of high pharmaceutical 
value 

1558 

CHE135 

Kanhe, M.M., 
Gulwade, D.P., Deo, 

S.S., Lambat, T.L. & 
Inam, F.S.  

Synthesis of tetrahydrobenzo[b]pyrans and 
dihydropyrano[2,3-c] pyrazolederivatives catalyzed by 
Montmorillonite K10: Development of novel 
proficientmethodologies 

1565 

CHE136 
Zyate, S.C., Jadhao, 
A.R. & Awajare, N.V. 

Facile Synthesis of Chalcone Derivatives and their 
Characterization 

1571 

CHE137 
Morey, P.B. & Naik, 
A.B.  

Acoustical Studies of 2-Bromothiazole at Different 
Temperatures 

1574 

CHE138 

Rathod, N.V., 
Lokhande, M.N., 
Jadhao, J.S., Chavan, 
S.M., More, M.S. & 
Malkhede, D.D. 

Liquid -liquid extraction of Cd2+ by ethyl acetate 
derivative of Calix(4)arene in acidic medium 

1578 
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ABSTRACT 
The present work is the result of survey on Dragonflies and Damselflies (Order - Odonata) fauna of 
Bhivapur Range of Pohara – Malkhed Reserve forest. This study was carried out for one year from June 
2012 to May 2013. Total 39 Species of Dragonflies and Damselflies belonging to six families were 
recorded (Lebellulidae, Coenagrionidae, Ashnidae, Gomphidae, Platycenemididae and Lestidae). Among 
the families, lebellulidae is the most dominant and diverse one having 15 genera and 20 species. Beside 
this, in rainy season the diversity and abundance is somewhat higher as compared to the other seasons. 
The present area is very much diverse in Dragonflies and Damselflies with their higher abundance in all 
the seasons of the year with somewhat variations.  
______________________________________________________________________________________ 

Keywords: Diversity, dragonglies and damselflies, Bhivapur range, abundace 

INTRODUCTION 

Dragonflies and Damselflies are the best flier 
insects of the world. They are the beautiful insect 
which generally flies just close to the water 
sources. Their color, size and their diurnal and 
often prominent behavior make them a popular 
group for both professional and amateur 
entomologists. Eight super families, 29 families 
and some 58 sub-families of dragonflies for 
approximately 600 genera and 6000 named species 
have so far been described all over the world 
(Silsby, 2001). 
India is very much diverse with 500 named species 
of Dragonflies and Damselflies (Subramanian, 
2005). Dragonflies and Damselflies are 
predaceous, amphibiotic and hemi-metabolous 
insects, which occurs in all kinds of freshwater 
habitats either permanent or temporary. 
Dragonflies and Damselflies show two totally 
different life styles, the egg and larval stages are 

aquatic while the adults are terrestrial (Silsby, 
2001).  
The present Reserve Forest is much neglected for 
such type of study.  Hence, the objective of this 
study was to conduct a survey on diversity of 
Dragonflies and Damselflies species with their 
seasonal abundance.   

MATERIAL AND METHOD 

Study area: 
Bhivapur range is the part of Pohara – Malkhed 
Reserve Forest, Amravati, which is the one end of 
Reserve. Pohara – Malkhed Reserve Forest lies at 
20’57’N and 77’57’E, cover the total area of 80 
km² (Fig 1b). Many workers recorded various 
migratory Birds from the present forest. The 
vegetation of Reserve forest consist dry-deciduous, 
evergreen semi-evergreen, grassland and teak, 
salai, Khair and Palas plantation (Wadatkar and 
Kasambe, 2002). 
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Fig.1a: India showing Maharashtra State   Fig.1b: Study Area: Pohara – Malkhed Reserve Forest, 
Maharashtra 
Observations and Photography:  
The presented work was done for one year from 
June 2012 to May 2013. Specimens of Dragonflies 
and damselflies were observed in field with careful 
note on their habitats. Most specimens were 
identified in the field by visual observations. The 
photography was done by using digital camera 
made by Nikon model no. L810. The specimens of 
unidentified species were collected by standard 
insect collecting net and then further their 
identifications were carried out in laboratory using 
Binocular microscope and by using the available 
literature the British Fauna of India by Fraser 
(1933, 1934 and 1936). 
Methodology: 
Different standard transects of 500 meter long 
were drawn in the study area. Specimens were 
observed and counted by walking along transects. 
The width of each transect was 5 meter. For 
minimize the error, the study area was divided into 
five different parts and the data from all parts were 
summarized to calculate the mean.  
Data analysis:  
Computer generated program Biodiversity Pro was 
used to calculate the Diversity indices like 
Shannon H’, Shannon Hmax, Shannon J’, 

Simpsons Diversity (D), Simpsons Diversity (1/D, 
Richness. 

RESULTS AND DISCUSSION 

The present investigation for one year from June 
2012 to May 2013 results that 39 species of 
Dragonflies and Damselflies belonging to 25 
genera and six families. Observed families are 
Lebellulidae, Coenagrionidae, Ashnidae, 
Gomphidae, Platycenemididae and Lestidae. 
Results obtained cleared that the most dominant 
family is the Lebellulidae which contains 15 
genera and 20 species. Also it is cleared that the 
list diverse families are Ashnidae, Gomphidae, 
Platycenemididae and Lestidae which contains 
two, one, two and one species respectively. 
Manwar et al, 2012 also perform similar 
investigation from Chatri lake region of same 
reserve forest and recorded 22 species.  
Table 1 shows the taxonomic nomenclature, 
families and Abundance of each species from each 
season from the study area during the study period 
in Pohara range in Pohara – Malkhed Reserve 
Forest. Table 2 below listed the calculated Species 
richness and Species diversity. 

. 
Table1: Complete list of dragonflies and damselflies species found in Bhivapur range in Pohara – 
Malkhed Reserve Forest, Maharashtra with scientific names with family and season wise abundance 
of each species. 

  Family          NAME OF SPECIES RAINY WINTER SUMMER 

Lebellulidae Acisoma panorpoides (Rambur, 1842)  04 05 03 

Aethriamanta brevipennis  (Rambur, 1842) 03 01 00 

Brachydiplax sobrina (Rambur, 1842) 03 01 01 

Brachythemis contaminata (Fabricius, 1793)  0 03 02 

Crocothemis servilia (Drury, 1770)  02 05 03 

Diplacodes lefebvrii (Rambur, 1842)  03 03 02 

Orthetrum chrysis (Selys, 1891)  04 05 02 

Orthetrum Sabina (Drury, 1770)  07 08 04 

Orthetrum taeniolatum (Schneider, 1845) 04 01 03 

Pantala flavescens (Fabricius, 1798) 14 12 04 

Potamarcha congener (Rambur, 1842) 01 00 02 

Rhodothemis rufa (Rambur, 1842) 01 00 00 

Rhyothemis variegata (Linnaeus, 1763)  03 00 04 

Tholymis tillarga (Fabricius, 1798) 01 02 01 

Tramea limbata (Desjardins,1832) 02 02 02 

Tramea virginia (Rambur, 1842) 02 02 01 

Trithemis aurora (Burmeister, 1839) 02 02 03 

Trithemis festiva (Rambur, 1842)  02 02 02 
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Trithemis pallidinervis (Kirby , 1889) 08 06 05 

Urothemis signata (Rambur, 1842) 03 01 01 

Gomphidae Ictinogomphus rapax (Rambur, 1842) 05 05 05 

Ashnidae Anax immaculifrons (Rambur, 1842) 02 02 02 

Anax guttatus (Burmeister, 1839) 04 03 03 

Coenagrionidae Aciagrion pallidum Selys, 1891 02 02 01 

Agriocnemis femina (Brauer, 1868) 01 00 02 

Agriocnemis pieris (Laidlaw, 1919) 01 04 03 

Agriocnemis pygmaea (Rambur, 1842) 04 18 08 

Agriocnemis splendidissima (Laidlaw, 1919) 02 02 01 

Agriocnemis species 04 01 01 

Ceriagrion coromandelianum (Fabricius, 1798) 12 11 11 

Ischnura aurora (Brauer, 1865)  03 03 03 

Ischnura senegalensis (Rambur, 1842) 05 11 06 

Pseudagrion decorum Rambur, 1842 04 00 01 

Pseudagrion microcephalum (Rambur,1842)  05 05 05 

Pseudagrion rubriceps  (Selys, 1876)  04 04 02 

Rhodischnura nursei (Morton, 1907)  04 06 03 

Lestidae Lestes elatus (Selys,1862) 02 02 01 

Platycenemididae Copera marginipes (Rambur, 1842)) 03 05 02 

Copera vittata (Selys,1863) 04 01 01 

 
Table 2: Diversity indices for different seasons of the study period in Bhivapur range in Pohara – 
Malkhed Reserve Forest, Maharashtra. 

             Index RAINY SEASON WINTER SEASON SUMMER SEASON 
 
Shannon H'  1.503 1.426 1.484 

Shannon Hmax 1.591 1.544 1.58 

Shannon J' 0.944 0.924 0.939 

Simpsons Diversity (D) 0.033 0.041 0.033 

Simpsons Diversity (1/D) 30.187 24.557 30.57 

Species richness 37 39 39 

 

 
Fig 2: Species rank Abundance plot for different seasons of the study period. 

 
Simpsons Diversity (D), Simpsons Diversity 
(1/D), Shannon H’, Shannon Hmax, Shannon J’ and 
Richness were calculated by comparing the data 
obtained from different seasons of the study 
period. In rainy season there is highest value of 

Shannon H’ which is 1.503 and the list is seen in 
the April which is 1.426. The almost same orders 
are also seen in Shannon J’, Simpsons Diversity, 
Richness indices (table 2). The values of Simpsons 
Diversity index (1/D) and Shannon J, which is 
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very high in all seasons of the study period, 
indicate that the present study area contain high 
diversity, smaller values of Simpson index (D) 
also indicate the same result. According to the 
abundance of each species they were ranked which 
is shown in the Fig 2.  

CONCLUSION 
From the present survey we conclude that the 
Bhivapur range of Pohara - Malkhed Reserve 
forest is much rich in Dragonflies and Damselflies 
diversity. This rich diversity of Pohara range is 
may be due to large amount of water availability, 
floral diversity and less encroachment of human 

activities. But some protection plans have to make 
in the forest to protect and build up the diversity.  
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