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Abstract: Field experiment was conducted on the presence of beneficial bacteria present in the organic liquid 
formulation. The main focus was given on the presence of nitrogen fixing bacteria and phosphate solubilizing 
bacteria. It was found that the colony forming unit CFU/ml is higher in the initial days of preparation,DAP 
around 8 to 12days. This indicates that Jeevamruthamcould be effectively used in the 8-12th DAP.The 
breakdown of the organic waste increases the nitrogen and phosphorus content and leads to the increase in the 
population of nitrogen fixing and phosphate solubilizing bacteria. The physicochemical studies of 
Jeevamrutham suggests progressive fermentation of the ingredients. 
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I. Introduction 
Organic liquidfertilizer is the product of fermentation process, constituting efficient living soil 

microorganismsand improves plant growth, productivity through supply of easily utilizable nutrients.Such 
fertilizers  are cost effective and ecofriendly bioinoculants  having great potential to enhance agricultural 
production in sustainable way.Biofertilizers are grouped into different types based on their function such as 
nitrogen fixing, phosphate solubilizing and other plant growth promoting biofertilizers by different mechanism 
(Suthar,H.etal 2017). 

Excessive use of the chemical fertilizer has disadvantage over the fertility of the soil. Jeevamrutham is 
the best alternative that we can use in place of chemical fertilizer. Jeevamrutham is completely organic and can 
be used in the organic farming. Jeevamrutham serves as the rich source of the microorganism that fix nitrogen, 
solubilize phosphorus,also it is the rich source of carbon,nitrogen,phosphorus, potassium and many 
micronutrients(Devakumaret al.,2014,Sreenivasa, M.N.et al., 2010). 

Jeevamrutham is low cost improvised preparation that enriches the soil with indigenous microorganism 
required for mineralization from native cow dung,cow urine, horse gram and jaggery. (Gore,N.S. and Sreenivasa 
M.N.,2011). Jeevamrutham, in acidic soil when applied increases pH and in alkaline soil decreases pH,thus 
creates favorable condition for availability of maximum nutrients to plants,pH6.5 to 7.8.This condition increases 
the crop yield,and cuts down an entire expenses of chemical fertilizer. The plant growth promoting 
Rhizobacteria, Bacilluspumillusand B.licheniformisproduce high amount of physiologically active 
Gibberellins(Franscisco, J.,Gutierrez, M.et al 2008). 
 
BIOTECHNOLOGY OF JEEVAMRUTHAM FERMENTATION 

Fermentation of organic manure as in Jeevamrutham would help to remove lignin,tannic acid,oil which 
are present in plant based organic raw material and are harmful to roots and inhibit the growth.However, 
fermenting the organic raw material might eliminate  the problem.For the fermentation of fertilizer 
comparatively dry materials are mixed with very wet materials to obtain a preferred moisture content at a 
mass.Aeration is very necessary factor for quality fermentation to take place. (Eric W.Ewerson, 1946). 

At the early stage of fermentation, a lot of oxygen is required.The effect of oxygen shortage and 
excessive carbon dioxide can be very serious.The optimal period of fermentation can be 40days according to 
Olivera Neto.According to him,greater availability of nutrients occurs with a longer period of 
fermentation,because in short period sufficient decomposition of biofertilizer does not occur to release 
nutrients(de Oliveira NetoHT,et al 2017). 

Also, bad odor is one of the quality fermentations of fertilizer (Arslan TopalEI, 2016). 
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The grinded organic materials are inoculated and thoroughly mixed with seeds stockofaerobic soil 
bacteria accordingly.The method may be practiced as a batch operation but continuous operation using tank 
fermentation is preferred.The intake of water and nutrients are inhabited due to damage of roots.Hence it is 
necessary to put organic fertilizer for fermenting. 
 

II. Materials and Methods 
Since the fertilizer quality depends on the inputs with different physical and chemical characteristics,we selected 
following raw materials for quality fermentation. 
 
Materials: 

Cow dung,Cow urine, Gram flour,Jaggery, banana peels and soil as a bioinoculant.Cow dung is an 
integral component of the organic formulation and serves as a source of beneficial microorganisms.Presence of 
naturally occurring beneficial microorganisms predominantly,bacteria,yeast,actinomycetes, and certain 
fungihave been reported in cowdung based organic manures(Swain,MR.,Ray RC.,2009). 

Cow urine,Gomutra is proved to enhance the resistance of plants against wide range of plant pathogens 
like mycoplasma,viruses,bacteria,fungi,nematodes and insects causing diseases and damages. As both cow dung 
and cow urine are rich in amino acids, results in increasing the nitrogen percentage in organic fertilizer (Herran 
J,Toress,RRS,Rojo,Ge. 2008). 

Jaggery contains potassium approximately 30 percent of RDI, recommended daily intakewhich is the 
quality nutrients for plants,and it is required in large amounts for growth and reproduction in plants and 
increased drought resistance.It is used to purify the upcoming jeevamrutham fertilizer (http;//www.indiastudy 
channel.com.) 

Gram flour is one of the ingredients in fertilizer preparation because of good level of amino acids. 
Amino acids improve the beneficial microflora which helps healthier root system that can fight diseases and 
maintain effectiveness in adverse condition. Chick pea is good source of dietary protein exhibiting good balance 
of amino acid composition and high bioavailability, Moreover seeds contains a low fat level but are rich in 
glutathione, some vitamin like thiamine and niacin and minerals viz. calcium,magnesium, zinc, potassium, 
Ferrous, and phosphorus (Boyeet al 2010,Esmatet al2010). 

Banana peels are good source of phosphorus, potassium as macronutrients and calcium manganese and 
sodium as micronutrients. Peels are most effective when composted to blend with nitrogen rich materials.Also, 
it was found that banana peels tend to breakdown quickly either in compost or soil (Swain,MR,Ray RC, 2009). 

Soil as a bioinoculant-Soil is rich in NPK content,rich in nitrogen fixing bacteria,and is more fertile. 
Two handfuls of soil taken from the roots of banyan tree (or any other old tree found close to the farm which 
acts as the inoculums of various beneficial micro-organism like nitrogen fixing and phosphate solubilizing 
bacteria.The presence of these naturally occurring bacteria serves a long  (Papen,H.A. et al 2002., Sreenivasaet 
al 2010). 

 
All the above contents are collected and keeping the objective in mind that fermentation of above said contents 
might enhance the beneficial microflora of jeevamrutham,the laboratory preparation of jeewamrutham and study 
for the efficient microorganismfrom it was conducted in Chintamani college of science Pombhurna, Gondwana 
University Gadchiroli,Dist Chandrapur, Maharashtra. Table 1. 
 
METHOD FOR JEEWAMRUTHAM PREPARATION- 

For the preparation of Jeevamrutham traditional method was followed which is given by (Palekar, S. 
2006). Some modification was made in order to increase the fertility factor of the Jeevamrutham. Jeevamrutham 
was prepared by adding 2 liters of water with 250 gm. Indian /desi cow dung and 75 ml cow urine /gomutra,to 
this liquid formulation add 100 gm of jaggery /gul. and 100gm of gram flour /besan and banana peels. Two 
handfuls of soil taken from theroots of banyan tree.The above ingredients should be stored in a cool place and 
away from sunlight. The mixture needs to be stirred couple of time (10 min every time) for 4 day s.The 
ingredients are fermentedand Jeevamrutham is prepared for the use. This jeevamrutham can now be used for 2-
3days.The pHvalue of fermented jeevamrutham wasstudied. Table- 2. 

 
Table 1: Composition of Jeevamrutham 

Ingredients   
Local fresh cow dung 250 
Urine  75ml 
Gram flour 100gm 
Jaggery 100gm 
Banana peels 100gm 
Soil as bioinoculant 100 gm 
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Method for isolation of efficient micro-organisms, the laboratory study to isolate efficient 
microorganism was made by serial dilution and colony plate count method(Cappuccino. J G and 
Sherman,N.2004). 

Samples were drawn daily up to the 20 days for the isolation of microorganisms from jeevamrutham. 
Samples were studied for nitrogen fixing bacteria and phosphate solubilizing bacteria,inoculating sample on 
simple Nutrient media, medium, andPikovsky smedium. Colonies are counted and CFUper ml 
wasrecorded,(Table3and 4). Further the colonies are confirmed for the presence of Bacilli by Gram staining 
method. 
 

III. Results 
The pH value of prepared jeevamrutham is suggestive of progressive fermentation of the ingredients and are as 
shown in table 2. 
 

Table 2:Studied pH value of jeevamrutham ingredient: 
 PH 
Jewamrutha 4.92 
Local cow urine 8.16 
Cow dung 8.08 
Pulse flour 6.7 

 
It was noticed that colony forming unit CFU in jeevamrutham were higher at the 8-13th days of 

preparation,DAP, and also found that most of the colony forming unit are ofvizAzotobacterial spp. and 
Rhizobium spp.on  medium, Bacillus sp.on nutrient agar, Phosphate solubilizers on Pikovskysmedia. 
The Gram staining result of colonies on nutrient agar indicated the presence of bacilli. 
Table 3 and 4- Colony forming unit of microbial population in Jeevamrutham between 1-20thdays of preparation 

 
Table 3: 

CFU/ML 
Microbial population 
Days after preparation DAP 
01 02 03 04 05 06 07 08 09 10 

Bacteria 105 186 242 244 324 336 468 645 735 768 810 
N- Fixing bacteria 
105  

21 16 14 26 21 16 24 30 44 56 

P- Solubilizing 
bacteria 105 

54 39 28 34 27 36 45 51 58 72 

 
Table 4: 

CFU/ML 
Microbial population 
Days after preparation DAP 
11 12 13 14 15 16 17 18 19 20 

Bacteria 105 794 679 398 478 514 501 354 319 291 244 
N- 
Fixingbacteria105 

54 45 36 42 46 44 38 28 17 16 

P- Solubilizing 
bacteria 105 

64 68 59 46 36 44 39 34 26 21 

  
IV. Discussion 

 
The studied pH value of prepared Jeevamrutham is suggestive of good potential of organic manure. It 

was found that Jeevamrutham is the rich source of the microbial population. Themaximum microbial population 
was found on the 8thup to13thday after preparation(Table 3-4).Jeevamrutham also enhances the growth of 
nitrogen fixing bacteria in locally available substrates such as farm yard manure,compost and biogas slurry 
(Devkumaret al 2011). 

In our study we found rise in count of nitrogen fixing bacteria on 11th day further resulting in decrease 
from 12th day up to 20th day. The quality of the jeevamrutham mainly depends upon the breeds of the cow, cow 
urine milk and type of the green gram. Addition of banana peels resulted in increase of nutritive value of 
jeevamrutham,also soil as bioinoculant from the roots of banyan tree when added, helped to increase various 
beneficial microorganisms like Nitrogen fixing and phosphate solubilizing bacteria as recorded by the rise of 
colony count of Nitrogen fixing bacteria and phosphate solubilizing bacteria. 

Significant  growth of  viable  microbes in  seven month old Jeewamrutham would prove significance 
of using it as consortium of microorganism, also reported the uncountable rate of Bacillus sp. Higher microbial 
population of the liquid formulation made them as potent source to maintain soil fertility and to enhance the 
nutrient availability in faster decomposition of bulky organic manures.(Babu,S.K. 2011). In the laboratory 
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studies conducted on jeevamrutham prepared we found phosphate solubilizing bacteria in high titer value. Gram 
staining done have proved them as Bacillus spp.Indigenous formulation based on cow dung fermentation are 
commonly used in organic farming results obtained from such biodynamic preparation provide a basis for 
understanding the beneficial effect of biodynamic preparation. (Radha T.K. and Rao D.L.N.2014) 
 

V. Conclusion 
 
Jeevamrutham is the rich source of the beneficial micro-organism such as nitrogen fixing and 

phosphate solubilizing bacteria. From the study it was found that Jeevamrutham is efficiently used between 8th 
and 12th days of preparation.Addition of such organic liquid manure would help to improve efficient microbial 
consortia thereby increasing NPK content and plant growth promoting factors.The use of Jeevamrutham is the 
best alternative to chemical fertilizer and our bioenhancer could be potent source to improve soil fertility,crop 
productivity and quality. 
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The hazardous effect of heavy metal pollution from the water body on 
serum biochemistry of the freshwater fish, Labeo rohita (Rohu) was 
studied in this investigation. The aim of this study was to evaluate 
whether the waste effluent from thermal power station (TPS) were 
pose any hazardous changes in the blood biochemistry of common 
carp, Labeo rohita (rohu). The heavy metals like As, Zn, Pb, Cd, Co, Ni, 
Mn, Fe, Cr, Al, and Cu were observed in water body adjacent to 
thermal power station in varying quantities that indicates the 
presence of heavy metal in water body. The biochemical changes in 
blood serum monitored through total protein, albumen, creatinine, 
total cholesterol and enzyme AST and ALT tests, were showed 
elevation in concentration which might be due to damage of the liver, 
kidney, and other tissues in the state of stress caused by exposure to 
metals. 
 

Keywords: Heavy metals, water pollution, TPS, blood biochemistry, 
rohu. 
 

 

 
INTRODUCTION 
 
The main purpose of any industrial development is to provide an 
opportunity for better living and an employment to the people 
residing the area. Though industrial development produces more 
employment it is also responsible for the degradation of the 
environment by introducing various pollutants into the 
atmosphere which produces air, water and land pollution. Hence 
now there is need to protect the environment from these harmful 
effects at any possible limits. In recent years the energy demand 
has been increased so rapidly which is being largely met by using 
fossil  fuel.  The  increasing  demand  for  energy  is  the  one of the  
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challenges that faces the development of the 
country (Bashar, 2010). Thermal power plants 
are the main source of energy production in India 
where the energy is produced by using coal as a 
fossil fuel. Coal is largely composed of organic and 
some inorganic components such as including 
trace elements which have been cited as possible 
cause of health and environmental effects. Due to 
coal combustion a significant quantity and variety 
of trace elements are transformed into 
surrounding environment by various pathways. 
 
In natural systems even a low concentration of 
heavy metals and trace elements can have 
beneficiary or harmful effect on aquatic biota. 
During recent years the environment is being 
contaminated with wide range of pollutants that 
includes heavy metals, trace metals, pesticides 
released from various domestic, industrial and 
other manmade activities, which are having 
harmful effect on ecological balance of the 
recipient environment.  
 
Heavy metal contamination has been reported in 
aquatic organisms (Adham et al., 2002 and Olojo 
et al., 2005) and trace metal contaminations are 
important due to their potential toxicity for the 
environment and human beings (Gueu et al., 
2007; Lee et al., 2007; Adams et al ., 2008; 
Vinodhini and Narayanan, 2008). Heavy metals 
includes both essential and non essential 
elements that have a particular significance in 
ecotoxicology, as they are highly persistent and 
all have the potential to be toxic to living 
organisms (Storelli et al., 2005).  
 
Major pollutants released by coal based power 
generation include sulphur, carbon and nitrogen 
compounds, heavy metals and fly ash. Coal 
operated thermal power plant can be a source of 
pollution, because ash derived from burning of 
coal containing heavy metals such as arsenic (As), 
cadmium (Cd), lead (Pb), mercury (Hg) and zinc 
(Zn) can contaminate water, presenting a 
potential hazard to the environment (Kanungo 
and Mahapatra, 2000).  

Fly ash is a fine residue resulting from the 
burning of coal which is discharged into the 
surrounding environment either by dry or wet 
method. Chemically fly ash consists of Si, Al, Mg, 
Ca, K, Ti, and Fe in greater proportion with many 
trace elements such as V, Mn, Cr, Cu, Ni, As, Pb, Cd, 
and less quantity of various potential toxic 
elements. Chemical composition study of fly ash 
shows mostly the presence of four major 
elements Al, Si, Fe and Ca in the fly ash. Other 
metals such as K, Mg, Ba, Co, Cd, Zn, Mo, Pb etc. 
are present in traces. Though in the traces, 
compared to original coal, most of the elements 
are enriched in the fly ash, giving birth to the 
growing environmental concerns in the disposal 
and utilization in environment due to release of 
trace heavy metals. 
 
According to Gupta et al. (2002) and Mehra et al. 
(1998) the major part of fly ash is disposed off in 
unmanaged landfills or lagoons which lead to 
environmental pollution through fly ash erosion 
and leachate generation along with metal 
contamination of surface and ground water 
resources and hencecan transfer these 
contaminants into the food chain.  
 
Singh et al. (2004), Praharaj et al. (2002), Suresh 
et al. (1998) and Ramachandra et al. (2012) 
studied leaching of trace elements in coal ashes 
from Bokaro Thermal Power Station, Kharagpur, 
Vijayawada Thermal Power Station (VTPS), 
Andhra Pradesh and Yellur and surrounding 
villages closer to a thermal power plant in Udupi 
district, Karnataka State. They reported that 
nearly every naturally occurring element is likely 
to be present in coal and these get entertained in 
the resultant coal ash. 
 
Chakraborty and Mukherjee (2009) studied the 
bioaccumulation of heavy metals like Fe, Zn, Cu, 
Mo, B, Si, Al, Cr, Pb, Cd, Hg and As in aquatic, 
terrestrial and algal species in the vicinity of 
thermal power station in fly ash contaminated 
areas in Uttar Pradesh. Studies of trace elements 
and the elements presents in fly ash are 



 
Biochemical changes in the blood of freshwater ish, Labeo rohita  

www.ijlsci.in                  Int. J. of Life Sciences, Vol. 3(4 )December, 2 01 5  343  

distributed into traction of the fly ashes based on 
volatilization temperature (Bahor et al., 1981). 
 
Fish are located at the end of the aquatic food 
chain and are the inhabitants that cannot escape 
from the detrimental effects of these pollutants 
which may accumulate metals and pass them to 
human beings through food, causing acute and 
chronic diseases (Al  Yousuf et al., 2000; 
Vosyliene and Jankaite, 2006; and Farombi et al., 
2007). 
 
Biochemical biomarkers like glucose, total 
protein, creatinin, total cholesterol and enzymes 
like AST and ALT are frequently used as an 
indicator of the general state of health and early 
warning of stress in fish under stressful 
conditions (Barnhorn  and Van-Vuren 2004; Abou 
El-Naga et al. (2005) and Osman et al. 2010). The 
pollutants interferes in the metabolic pathway 
and affects carboxyl, amino, sulphhydryl, 
phosphate and other groups of the molecules 
which result in the damage of enzyme systems by 
blocking active sites, immobilization of essential 
metabolites, modification of membrane structure 
and its permeability (Martinez-Porchas et al., 
2011). 
 
 
MATERIALS AND METHODS 
 
A. Study site:  
This study was conducted at pond in the vicinity 
of thermal power station (TPS) located at Koradi 
village of Dist. Nagpur during 2010 to 2012.  
 
B. Collection of water sample for heavy metal 

analysis:  
The water samples were collected from the pond 
of TPS for the heavy metal analysis and were 
further processed as, 5 ml of concentrated HNO3 
was added to a 50 ml of water sample to digest all 
the organic matter and to get the clear solution. 
The digested and cleared water samples were 
filtered using Whatman filter paper and made 
upto original 50 ml volume and injected into 

Inductively Coupled Plasma Atomic Emission 
Spectrometer (ICP - AES) for metal estimation. 
C.  Sampling and collection of the ishes:   
The fishes, Labeo rohita (Rohu) were sampled 
with fishing net with the help of fishermen. These 
fishes were scrutinized. Below aged and diseased 
fishes were discarded and released into pond, 
only healthy and about 2 year old fished were 
kept for experimentation in container filled with 
pond water. 
 
D. Collection of blood from ishes:  
The blood sample was collected by puncturing 
the caudal fin with the help of syringe and needle. 
 
E. Biochemical assays:  
The biochemical tests for total protein, total 
cholesterol, creatinine, albumin and enzyme 
assays viz. AST and ALT were carried out by using 
standard techniques. 
 
Each biochemical parameter was assessed in 
triplicate in both control and experimental fish. 
The blood samples from both control and 
experimental fish were centrifuged to separate 
the serum sample and the separated serum 
samples were then processed for biochemical and 
enzyme assays like liver and kidney function 
tests. For biomolecules, test like total proteins, 
total cholesterol, albumin and creatinine were 
carried out by using standard method for 
respective blood parameters.  
 
i. SGPT: The activity of enzyme, Serum 

Glutamate Pyruvic Transaminase (SGPT) was 
observed by 2-4 DNPH method (Reitman and 
Frankle, 1957),  

ii. SGOT: The activity of enzyme, Serum 
Glutamate Oxaloacetic Transaminase (SGOT) 
was observed by 2-4 DNPH method (Reitman 
and Frankle, 1957),  

iii. Total Protein: Total Protein was estimated 
by Biuret method (Rosenthal et al., 1956),  

iv. Albumin: Albumin was estimated by 
Bromocresol green method (Spencer and 
Prince, 1977),  
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v. Creatinine: Creatinine  was estimated by 
Alkaline picrate method (Rock et al.,1987),  

vi. Total Cholesterol: Total Cholesterol was 
estimated by CHOD-PAP method (Allain et al., 
1974). 

 
Statistical Analysis 
All the results were subjected to statistical 
analysis to evaluate the authenticity of the 
results. 
 
 
RESULTS 
 
I. Heavy Metals in Pond Water 
The concentration of heavy metals in pond water 
from TPS was shown in Table 01 shows presence 
of As, Zn, Pb, Cd, Co, Ni, Mn, Fe, Cr, Al, and Cu in 
varying quantities. From the above data it is clear 
that the pond water is contaminated with heavy 
metals in different concentrations. 
 
II. Biochemical Assays 
During the present study various biochemical 
assays were performed to know the status of fish 
from the pond in the vicinity of TPS, where TPS 
effluent gets released. The findings of biochemical 
assays are indicated in the Table 02. 
 
In this study significant differences were 
observed in biochemical parameters like total 
protein, total cholesterol, albumin, creatinine and 
serum enzyme (SGPT, SGOT) between control and 
exposed group except in globulin value which 
was found to be insignificant throughout the 
study period. 
 
i. Serum SGPT and SGOT 

The ALT and AST activity increased in TPS 
effluent exposed fish when compared with the 
control fish. The highest elevation in ALT activity 
was measured during May-Aug 2012 (90.84 ± 
5.908 IU/L) and least during Jan. - Apr. 2011 
(16.98 ± 2.661 IU/L), though the highest AST 
activity was measured in Sept. - Dec. 2010 

(421.388 ± 23.174 IU/L) and least during May- 
Aug 2012 (174.842 ± 12.432 IU/L) in TPS effluent 
exposed fish. 
 
ii. Total Protein 
In the present study, total protein concentration 
in the serum of TPS effluent exposed fish was 
found to be increased as compared to control fish 
blood sample. It was observed to be higher during 
Sept. - Dec. 2011 (2.959 ± 0.175 g/dl) and lower 
in May  Aug. 2012 (2.250 ± 0.172 g/dl). 

 
iii. Albumin 
In the present study, it was observed that the 
serum albumin accounts more in the serum of 
exposed fish than the control. The elevation in 
serum albumin was observed in Sep.  Dec. 2011 
(2.668 ± 0.301 g/dl) while it showed decline in 
Jan.  Apr. 2011 (1.950 ± 0.186 g/dl). 

 
iv. Globulin 
In the present study, the globulin concentration 
in the serum shows same trend as that of protein 
and albumin. The globulin concentration in the 
serum of effluent exposed fish was found to be 
highest during Jan.  Apr. 2011 (0.751 ± 0.304 
g/dl) while it lowest during Sep.  Dec. 2010 
(0.345 ± 0.166 g/dl). 

 
v. Sreum Creatinine 
In the present study, TPS effluent exposed fish 
showed increased serum creatinine than the 
control value. More serum creatinine was found 
in May  Aug. 2012 (0.785 ± 0.109 g/dl) and less 
in Jan.  Apr. 2011 (0.225 ± 0.050 g/dl). 

 
vi. Total Cholesterol 
In the present study, cholesterol level in the 
serum of TPS effluent exposed fish was generally 
found to be elevated as compared to that of the 
control value. Highest increase was observed 
during May-Aug 2011 (182.71 ± 4.612 mg/dl) 
while lowest values were observed during Jan.  
Apr. 2012 (133.623 ± 38.813mg/dl). 
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Table 1: Shows concentration of heavy metals (in ppm) in water of TPS pond during the year 
September 2010 to August 2012. (all values are expressed in mean ± S.D.) 

Metals 
Sept.- Dec.  

2 0 1 0  
Jan.-Apr. 

2 0 1 1  
May-Aug. 

2 0 1 1  
Sept.-Dec. 

2 0 1 1  
Jan.- Apr. 

2 0 1 2  
May - Aug. 

2 0 1 2  

Al 0.42 ±0.042 0.357±0.102 0.364±0.125 0.346±0.059 0.309±0.039 0.304±0.014 
As 0.215±0.021 0.166±0.017 0.171±0.042 0.185±0.017 0.146±0.040 0.125±0.022 
Cd 0.096±0.010 0.238±0.052 0.095±0.006 0.085±0.013 0.090±0.009 0.089±0.008 
Co 0.250±0.094 0.287±0.224 0.168±0.043 0.247±0.050 0.228±0.069 0.292±0.012 
Cr 0.815±0.147 0.630±0.268 0.553±0.170 0.856±0.058 0.773±0.086 0.937±0.063 
Cu 0.815±0.093 0.701±0.168 0.731±0.129 0.874±0.036 0.751±0.198 0.925±0.043 
Fe 3.247±0.500 3.067±0.107 4.891±0.782 7.522±1.217 7.921±1.341 7.422±1.692 
Mn 0.927±0.128 1.070±0.096 0.840±0.053 0.953±0.108 0.775±0.106 0.677±0.125 
Ni 0.923±0.045 0.844±0.048 0.771±0.092 0.931±0.053 0.737±0.101 0.822±0.104 
Pb 0.090±0.002 0.077±0.009 0.085±0.006 0.086±0.016 0.084±0.015 0.091±0.006 
Zn 3.317±0.584 2.795±0.453 2.764±0.411 4.261±0.694 4.761±0.364 5.017±0.825 

 
 
Table 2 : Shows biochemical changes in serum of freshwater ish, L. rohita exposed to TPS 
ef luent. (Values are expressed in Mean ± SD)  

  SGPT SGOT TP Albumin Globulin Creatinine Cholesterol 

Sept-
Dec 

2 0 1 0  

C 21.713 
± 1.216 

336.466 
± 31.628 

1.678 
± 0.678 

1.211 
± 0.220 

0.298 
± 0.146 

0.193 
± 0.078 

144.35 
± 10.453 

E 27.957  
± 5.799 

421.388  
± 23.174 

2.298  
± 0.239 

1.952 
± 0.238 

0.345  
± 0.166 

0.246  
± 0.058 

150.565  
± 16.623 

Jan-Apr 
2 0 1 1  

C 15.4 
± 2.544 

180.255 
± 12.264 

1.558 
± 0.213 

0.908 
± 0.059 

0.65 
± 0.210 

0.136 
± 0.027 

132.16 
± 18.341 

E 16.98  
± 2.661 

231.87  
± 21.187 

2.701  
± 0.171 

1.950 
± 0.186 

0.751  
± 0.304 

0.225 
± 0.050 

142.226  
± 27.326 

May-
Aug 

2 0 1 1  

C 22.915 
± 3.013 

241.407 
± 16.75 

2.15 
± 0.148 

1.733 
± 0.221 

0.228 
± 0.0624 

0.208 
± 0.064 

117.425 
± 8.602 

E 31.07  
± 4.352 

298.215  
± 12.029 

2.715  
± 0.155 

2.032 
± 0.114 

0.633  
± 0.253 

0.42 
± 0.093 

182.71  
± 4.612 

Sept-
Dec 

2 0 1 1  

C 25.018 
± 4.141 

280.933 
± 13.835 

4.365 
± 0.650 

1.81 
± 0.176 

0.34 
± 0.115 

0.237 
± 0.0585 

151.335 
± 11.551 

E 28.231  
± 1.728 

331.065  
± 9.431 

2.959  
± 0.175 

2.668 
± 0.301 

0.415  
± 0.250 

0.357  
± 0.046 

173.458  
± 13.876 

Jan-Apr 
2 0 1 2  

C 
33.34 

± 5.601 
183.757 
± 12.307 

1.96 
± 0.196 

1.65 
± 0.147 

0.22 
± 0.077 

0.191 
± 0.033 

121.991 
± 9.239 

E 68.823  
± 3.342 

233.153  
± 51.939 

2.282  
± 0.179 

2.046 
± 0392 

0.456  
± 0.259 

0.398 
± 0.084 

133.623  
± 38.813 

May-
Aug 

2 0 1 2  

C 34.068 
± 5.891 

162.25 
± 7.404 

1.9 
± 0.130 

1.673 
± 0.217 

0.31 
± 0.098 

0.508 
± 0.179 

136.971 
± 6.550 

E 90.84  
± 5.908 

174.842  
± 12.423 

2.250  
± 0.172 

2.623 
± 0.134 

0.373  
± 0.213 

0.785  
± 0.109 

164.476  
± 23.435 

SGPT = IU/L, SGOT= IU/L, Creatinine=mg/dl, TP (Total Protein)=g/dL, Albumin=g/dL, Globulin=g/dL, 
Cholesterol=mg/dl. C-Control, E-Experimental. Values represented by ( ) significantly differ from control 

l. 
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DISCUSSION 
 
The presence of heavy metals in any water body 
is important for carrying out various metabolic 
activities of living organisms but once they reach 
their maximum level, they serve as 
environmental pollutants that produce hazardous 
effects on the aquatic organisms.  
 
In the present study, the water indicates presence 
of As, Zn, Pb, Cd, Co, Ni, Mn, Fe, Cr, Al, and Cu in 
varying quantities when analyzed through ICP-
AES. The heavy metal concentration values in 
water samples from TPS pond were found within 
permissible limit as per guidelines of APHA 
(2005) and USEPA (1986). Though the heavy 
metals concentrations were within permissible 
range they may cause threat to aquatic life in long 
run. 
 
The present findings for heavy metal 
concentrations in water is supported by the 
observations of Thorat and Charde (2013) who 
had studied the physico-chemical properties of 
Kanhan river water receiving fly ash disposed 
waste water of Khaperkheda Thermal Power 
Station, Nagpur and had reported the 
concentrations of copper, cadmium, zinc, lead, 
mercury and arsenic metals were within normal 
range. Similar results were also reported by 
Junshum et al. (2007) when they studied water 
quality assessment in reservoirs and wastewater 
treatment system of the Mae Moh power 
plant, Thailand where the heavy metal 
concentration did not exceed both the surface 
water quality standards and the industrial 
effluent standards of Thailand. 
 
The presence of pollutants in aquatic 
environment exerts its effect at cellular or 
molecular level which results in a significant 
change in biochemical responses and for 
monitoring of aquatic environment analysis of 
biochemical methods offer as an important 
biomarkers (Authman et al., 2013b). So, analyses 
of serum constituents have been proved to be 
useful in the detection and diagnosis of metabolic 

disturbance and disease processes (Elghobashy et 
al., 2001). Heavy metals are some of the most-
active polluting substances as they can cause 
serious impairment to circulatory, metabolic, 
physiological, and even structural systems when 
high concentrations are present in aquatic 
ecosystems (Yang and Chen, 2003). 
 
The kidney is one of the major target organs for 
environmental contaminants such as heavy 
metals, and they are important organs for 
metabolic waste excretion and heavy metal 
elimination in fish (Yang and Chen, 2003). Kidney 
function tests such as serum creatinine, uric acid 
and urea can be used as a rough index of the 
glomerular filtration rate where low values of 
creatinine, uric acid and urea have no significance 
but increasing values indicate the presence of 
disturbances in the kidney (Elghobashy et al., 
2001). 
 
Serum enzymes such as alkaline phosphatase 
(ALP), alanine transaminase (ALT), and aspartate 
transaminase (AST) are considered to be 
important serum markers to investigate the 
health of animal species in concern. In addition, 
two major aminotransferases, AST and ALT, are 
the most significant enzymes involved in protein 
and amino acid metabolism (Folmar, 1993; Zikic 
et al., 2001). Likewise, the other serum 
biomarkers such as glucose, triglyceride, total 
protein, and urea are commonly used to detect 
health of animals. Therefore, it was emphasized 
that measurement of serum biochemical 
parameters can be useful as a diagnostic tool in 
fish toxicology to identify their general health 
status and target organs affected by toxicants 
(Zikic et al., 2001).During the present study, ALT 
and AST activity increased in TPS effluent 
exposed fish as compared with the control.  
 
Transaminases like AST and ALT has a significant 
role in protein and amino acid metabolism and 
they may release into the blood following tissue 
damage and dysfunction. Singh and Reddy 
(1990), demonstrated that 0.25 mg Cu/L caused 
significant increases in serum AST and ALT 
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activities in Heteropneustes fossilis with increases 
in exposure period. According to Oluah (1999) 
AST activity in Clarias albopunctatus increased 
significantly when exposed to 0.15 mg/L Zn and 
Hg for 21 days. Also Zikic et al. (2001) showed 
that plasma AST and ALT activities increased in 
Cd-exposed fish Carassius auratus gibelio. From 
the current study it was indicated that release of 
these transaminases into the blood circulation 
might occur due to damage of the liver, kidney, 
and other tissues in the state of stress caused by 
exposure to metals. It was suggested that serum 
enzymes such as ALP, AST, and ALT could be used 
as sensitive biomarkers in ecotoxicology to 
provide an early warning of potentially 
hazardous alterations in contaminated aquatic 
organisms (Levesque et al. , 2002; Vaglio and 
Landriscina, 1999, De La Torre et al., 2000). 
 
Cholesterol concentrations in the serum of TPS 
effluent exposed fish generally increased as 
compared to control. The present data is 
supported by other researchers showing 
increased serum cholesterol concentrations in 
metal-exposed fishes (Yang and Chen, 2003; 
Singh and Reddy, 1990; Canli, 1995). The 
cholesterol is an essential structural component 
of membranes and the precursor of all steroid 
hormones, its concentration may increase due to 
the liver and kidney failure causing the release of 
cholesterol into the blood. Exposure of fish to TPS 
effluent seems to elevate the level of serum 
cholesterol probably due to stress they caused by 
the toxicants. Heavy metals are known to have 
hazardous effects on cell structure, especially on 
the membranes. Therefore, increase in 
cholesterol may be a better indication of 
environmental stress.  
 
In the present investigation, Labeo rohita 
collected from TPS pond showed an increase in 
serum creatinine. This may be attributed to the 
action of heavy metals and other pollutants on 
the glomerular filtration rate which causes 
pathological changes of the kidney (Oikari and 
Soivio, 1977). These recorded results are in 
agreement with that of Elghobashy et al. (2001) 

who observed increase in kidney functions in 
Oreochromis niloticus collected from the River 
Nile and some Egyptian lakes due to heavy metal 
pollution. Yang and Chen (2003) found 
significantly higher concentrations of creatinine 
in serum of intoxicated carp after 28 days of 
gallium (intermetallic elements) exposure. Zaki et 
al. (2009) observed a pronounced elevation of 
creatinine level in grey mullet after three weeks 
of exposure to 0.25 ppm of cadmium chloride and 
attributed it to kidney injury. 
 
Hadi et al. (2009) reported that, creatinine and 
uric acid are biomarkers for muscle and purine 
metabolism, liver damage and kidney function. 
The rise in the creatinine of Labeo rohita collected 
from TPS pond may be attributed to heavy metals 
and other pollutants which affect the muscle 
metabolism. Hadi et al. (2009) reported that the 
increase of creatinine level might be induced by 
glomerular insufficiency, increased muscle tissue 
catabolism or the impairment of carbohydrate 
metabolism. 
 
Serum albumin and globulin have been used as 
indicators of healthy status of the fish and 
considered as important indicators for the effect 
of pollutants in fish (Tayel et al., 2007 and 
Mohammad et al., 2013). Protein is also one of the 
important biochemical parameters which have 
been used to understand the general state of 
health and biological mechanism of metabolism 
under stress. During stress conditions fish need 
more energy to detoxify the toxicant and to 
overcome stress. So, due to this, proteins in liver 
degrade and the serum protein level increase.  
The toxicity of these elements is due to their 
ability to cause, oxidative damage to living 
tissues. Toxic heavy metal can cause 
dermatological diseases, skin cancer and internal 
cancers (liver, kidney, lung and bladder), 
cardiovascular disease, diabetes, and anaemia, as 
well as reproductive, developmental, 
immunological and neurological affects in the 
human body. Prolonged exposure to water 
pollutants even in very low concentrations have 
been reported to induce morphological, 
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histological and biochemical alterations in the 
tissues which may critically influence fish quality. 
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ABSTRACT: 
 Pombhurna is a tahsil place located in district Chandrapur of Maharashtra State, India. Pombhurna is covered 
with dense forest in and around and having rich faunal diversity spread in its vicinity. It harbors several kinds of birds 
in most of rainy and winter season as grassland area, rice fields, herbs, shrubs and various trees located in the vicinity 
provides essential required food and shelter to these birds. As the area is free from all anthropological activities, the 
environment is most suitable for the fauna to sustain without any disturbance. About 62 different birds were recorded 
in the present study report. The details of reported avifaunal diversity were reported in the given study. 
 
Keywords: Avifauna, biodiversity,  forest, Pombhurna 
 

INTRODUCTION: 
 It is very essential to monitor the bird diversity in 

any divine natural habitat, ecological area so as to 

observe their ability to respond on various 

environmental factors like disturbances, damage 

created for human development against the 

destruction of natural habitat. The quality of any 

natural habitat or environment is reflected by 

presence or disappearance of any avifaunal animals 

in there vicinity, which may reflect the impact of 

development on their habitat. Birds are always 

amazing to all due to their long and constant 

journey to overcome the unfavorable conditions and 

to find and reach the suitable feeding and breeding 

grounds. Birds are always fighting against the 

environmental factors since long time and adapted 

themselves against environmental as well as 

anthropological disturbances in the recent years is 

something remarkable. As compare to all other 

habitats, like water bodies with vegetation, 

hydrophytes and surrounding scrub, tree cover was 

most suitable for congregating diversity of bird 

species (Newton, 1995; Islam and Rahmani, 2004). 

Water bodies also support wide range of biodiversity 

hence most suitable for birds to get variety of food, 

good and safe shelter to lay the eggs (Islam and 

Rahmani, 2004). 

It is being suggested that avifauna are important for 

the ecosystem as they play various roles as a 

Scavenger, Pollinatorand predators of insect pest 

(Padmavati et al., 2010). The developmental 

projects, Industrialization, Urbanization disturbs 

avian fauna (Bhattacharjee and Hazarika; Sharma 

and Saini, 1985). 

There are more than about thousands species of 

birds in the world. India harbors 1318 species of 

which 57 are endemic, 03 breeding endemicand 85 

species are threatened (Bird life International, 

2014). AVIBASE (2015)reported the existence of 616 

species of birds in Maharashtra State of which 33 

are threatened and 01 is introduced species (Birdlife 

International, 2010). 

Pombhurna tahsil is surrounded by Multahsil on 

one side and by Ballarpur and Chandrapur city on 

other. It is placed between known Mul and 

Ballarpur tahsil and shows dense forest coving 

various trees specially bamboo. The studied area is 

well nourished and shows feasible nutrition in rainy 

and winter season but during spring and summer 

the water level drops its maximum and the small 

and large plants are unable to get there water 

requirement and nutrition too. 

In the rainy season due to availability of sufficient 

water shrubs and other small plants, trees can 
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easily grow at the maturity and are naturally 

available shelter for the resident/migrating birds. 

The flooded water contains small phytoplankton, 

insect larvae, worms and small plants which serve 

as food for various resident and migrating birds. In 

the winter season as the rice fields are at their 

flowering stage the paddy areas also serve as shelter 

during winter with fresh food and nutrition for 

birds. The paddy and flowering rice field attracts the 

most of migrating birds so the season sighted 

diverse bird counting. 

METHOD AND MATERIAL: 
 

The present work was carried out from July 2016 to 

July 2017. The observation were carried out by 

using a field binocular (7X25X magnification) during 

the morning (6 to 10 AM) and in the evening (4 to 7 

PM) and identification of species was done with the 

help of standard literature of Woodcock (1980), Ali, 

S. and Ripley, S.D. (1995) and Grimmet et al., 

(1999). 

RESULT AND DISCUSSION: 
During the present investigation, a total of 62 birds 

belonging to 15 different orders and 40families were 

recorded from the study area. Among the recorded 

species of birds, 22 species belongs to 

Passeriformes, 8 species belongs to Charadriformes, 

8 species belongs to Ciconiformes, 6species belongs 

to Coraciformes, 4 species belongs to Psittaciformes, 

Columbiformes, 2 from Galliformes, one species 

belongs to Anciriformes, Podicipediformes, 

Passeridae, Pelecaniformes, Apodiformes, 

Cuculiformes, Piciformeseach and 2 species from 

Pelecaniformes. 

Among the recorded species of birds 7 species 

belongs to Scolopacidae families, 5 species belongs 

toColumbidae, 4 species belongs to Ardeidae and 

Sturnidae families and 5 from Muscicapidae, 2 from 

Passeridae and Phalcrocoracidae familly single 

species belongs to Gruidae, Corvidae, Ciconidae, 

Anatidae, Psittacidae, Cuculidae, Alcedinidae, 

Muscicapidae, Meropidae, Coraciidae, Upupidae, 

Alcedinidae, Lanidae, Dicrudidae, Hirudinidae, 

Laniidae, Sylvidae, Campephagidae,, Passeridae, 

Motacillidae, Estrildidae, Picidae, Cuculidae, 

Apodiae, Podicipedidae, Threskiornithidae, 

Scolopacidae, Pycnonotidae, Phasinidae, 

Phalcrocoracidae, and Charadridae families each. 

Out of total 62 species, 53 were resident, 08 were 

resident migrant and 1is resident migrant common. 

Similar findings were recorded as 95 species of birds 

were recorded of 13 different orders and 37 families 

during the study by Harney (2015) in Mohurly area 

of Chandrapur District, Osmaston (1922) studied 

135 species of birds from Pachmari (M.P.), Ali (1939, 

1940) published a list of 278 species of birds from 

central India, Mujumdar (1984) studied the 

collection from Baster district (M.P.), Newton et al., 

(1986) have listed the birds of Kanha Tiger Reserve 

(M.P.), Ghosal (1995) have listed the birds of Kanha 

Tiger Reserve (M.P.), Wadatkar and Kasambe (2002) 

reported 171 species of birds at Pohara-Malkhed 

forest reservoir of Amravati district( M.S.), Yardi et 

al., (2004) reported 64 species of birds in Salim Ali 

lake, Aurangabad (M.S.), Kedar and Patil (2005) 

recorded 60 birds species from Rishi lake Karanja 

(Lad) of Washim district(M.S.), Pawar et al.,(2005) 

reported 74 species of birds in and around Yedshi 

lake, Mangrulpir, Washim district (M.S.), Kulkarni 

et al., (2005) reported 151 species of birds in and 

around Nanded city (M.S.), Kulkarni and Kanwate 

(2006) reported 18 species of birds in Dongarkhed 

irrigation of Hingoli district. (M.S.), Kulkarni et al., 

(2006) reported 93 species of birds from 

Shikhachwadi reservoir of Nanded district (M.S.), 

Kedar et al., (2008) recorded 74 species of birds in 

Rishi and Zedshi lake of Washim district (M.S.), 

Kanwate and Jadhao (2010) recorded 10 species of 

birds inBhokartahsil of Nanded district  (M.S.), 

Kulkarni and Kanwate (2010) reported 62 species of 

birds ofJaldhara forest of Kinwat of Nanded 

district(M.S.), Thakor et al., (2010) reported 104 

species of birds from two reservoirs of Khed district, 

Gujrat, India. Kurhade (2010) reported 208 species 
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of birds inJaikwadi reservoirs near Ahmadnagar 

(M.S.), Narwade and Fartade (2011) recorded 165 

species ofbirds of Osmanabad district (M.S.), Rasal 

and Chavan (2011) reported 61 species of birds in 

local ecosystem of Aurangabad(M.S.), Kukade et al., 

(2011) recorded 68 birds species of Chhatri lake of 

Amravati district(M.S.), Harney, et al., (2012) 

recorded 37 species of birds from Kanhala pond of 

Bhadrawati, District Chandrapur (M.S.), Joshi and 

K. Shrivastava (2012) reported 64 species of 

birdsinTawa reservoir of Hoshangabad district(M.P.), 

Hippargi et al., (2012) recorded 65 species of birds 

in a highly fragmented grassland patch near 

Solapur, Maharashtra and Patel et al.,(2012) 

recorded 70species of birds of Mahi canal site of 

Nadiad (Gujrat state), Harney, et al., (2013) recorded 

37 species of birds from Kanhala pond with 

preference to feeding habits of Bhadrawati, District 

Chandrapur (M.S.) and Natarajan Mariappan et al., 

(2013) recorded 92 species of birds from Different 

Habitatsof Agricultural Ecosystem of Pollachi (T.N.) 

CONCLUSION: 
From the present study it can be concluded that 
Pombhurna region is preferred by variety of 
migrating and resident birds during their journey as 
the rainy and winter season satisfy their essential 
requirement to survive in this region for feeding and 
breeding purpose.  
REFERANCE : 
Ali S. (1932): Flowers birds and birds flower in 

India. J. Bom. Nat. Hist. Soc. 35, 573-605. 
Ali S. (1939): The birds of central India, Part-1. J. 

Bom. Nat. Hist. Soc. 41(1) 82-106.  
Ali, S. and Ripley, S.D. (1995): A pictorial guide to 

the birds of the Indian subcontinent. Bombay 
Natural history society, Mumbai. 

Avibase (2015): The World Bird Database. 
(www.avibase.org).  

Bhattacharjee P.C. and Hazarika B.C., (1985): 
Roosting sites and roosting birds at 
GauhatiMuncipal area, Second International 
symposium on life sciences., NEHU Shillong. 

Birdlife International (2010): IUCN Rd List for birds. 
(http:// www.birdlife.org ). 

Birdlife International.Undated Global IBA Criteria. 
(www. Birdlife.org / datazone / info / 
ibiacritglob). 

Chilke A. M. (2012): Avian diversity in and around 
Bamanwadalake of Rajura, District 
Chandrapur (Maharashtra), Scholars Res. Libr 
3(4), 2014-2018. 

Dubey A. K. (2014): Bird diversity at Chhatarpur 
District Madhya Pradesh, India. Int. J. Glob. 
Sci. Res. 1(1) 25-32. 

Ghazi H. K. (1962): Piscivorous birds of Madras, 
Madras. J. of fisheries. Vol. 1(1):106-107. 

Ghosal D. N. (1995): Avifauna of conservation areas, 
No. 7, Fauna of Kanha Tiger Reserve. 
Zoological survey of India (ZSI), pp.63-91. 

Grimmet, Richard; Inskipp, Carol and Inskipp, Tim 
(1999): A pocket guide to the birds of the 
Indian subcontinent. Oxford University Press, 
Mumbai. 

Harney N. V. (2015): Avifaunal diversity of moharli 
lake near Chandrapur, Maharastra, India. 
International Journal of Global Science 

Research ISSN: 2348-8344 (Online) Vol.2 (4), 
October 2015, pp. 255-264 

Harney N. V., Dhamani A. A. and Andrew R. J. 
(2013): Avifaunal diversity of Kanhalalake near 

Bhadrawati, Dist-Chandrapur (MS), with 
reference to food preference and feeding habits. 
India. ISRJ Special Issue.57-59. 

Hippargi R. V., Bolde P. M. Manthen S. V. Aland 
S.R. (2012): Population and breeding status of 
avifauna in a highly fragmented grassland 
patch near Solapur, Maharashtra. 
AvishkarSolapur University Research Journal, 
2, 22-30.  

Islam Z. U., Rahmani A. R. (2004): Important Bird 
areas in India, Priority sites for conservation 
Network: Bombay Natural History Society and 
Bird Life International (UK). 

Jhingran V. G. (1988) Fish an fisheries of India. 
Hindustan Publishing cooperation, New 
Delhi.pp.1-664. 

Joshi P. and Shrivastava V. K. (2012): Avifaunal 
diversity of Tawa reservoir and its surrounding 
area of Hoshangabad district (M.P.). Inter. J. 
Plant, Animal Environ. Sci. 2(1), 46-51. 



 I J R B A T, Issue (VI), Spl-Issue 3, 2018: 83-88  e-ISSN 2347  517X 
 

Pa
ge

86
	

Kannan P. (1980): Nector feeding adaptation of 
flower birds. J. Bom. Nat. Hist. Soc. 75 (Suppl.) 
1036-1050.  

Kanwate V. S. and Jadhao V. S. (2010): Piscivorous 
birds of Dhanora tank in Bhokartahsil of 
Nanded district, Maharashtra. J.of Ecology and 
fisheries. 3(1), 27-30. 

Kedar G. T. and Patil G. P. (2005): Avifaunal 
diversity of Rishi lake, Karanja (Lad), 
Maharashtra with reference to food preference 
and feeding habits. J. Aqua. Biol. 20(1), 35-38. 

Kedar G. T., Patil G. P. and Yeole S. M. (2008): 
Comparative study of a avifaunal status of two 
freshwater lakes of Washim district, 
Maharashtra. J. Aqua. Biol. 23(1), 29-33. 

Kulkarni A. N. and Kanwate V. S. (2006): Avifauna 
of forest Jaldhara, Kinwat, District Nanded, 
Maharashtra, J. Aqua. Biol. 21(1), 46-51. 

Kulkarni A. N. and Kanwate V. S. (2006): 
Piscivorous birds of Dongarkheda irrigation 
tank, Dist. Hingoli, Maharashtra, J. Aqua. Biol. 
21(1), 86-87. 

Kulkarni A. N., Kanwate V. S. and Deshpande V. D. 
(2005): Birds in and around Nanded city, 

-
2078. 

Kurhade S. (2010): Status and Diversity of avifauna 
in Jaikwadi reservoirs, Maharashtra. J. Aqua. 
Biol. 25(1), 32-40.  

Mujumdar N. (1984): On a collection of birds from 
Bastar district, M.P. Record Zoological survey 
of India, Occasional paper No.59, 54. 

Narwade S. and Fartade M. M. (2011): Birds of 
Osmanabad district of Maharashtra, India. 
Journal of Thretened Taxa. 3(2),1567-1576. 

NatarajanMariappan B. K. 
AhamedKalfanSrinivasagamKrishnakumar 
(2013): Assessment of Bird Population in 
Different Habitats of Agricultural Ecosystem. 
JSRES, 1(11), 306-316. 

Newton P. N., Brudin S. and Guy J. (1986): The 
birds of Kanha Tiger Reserve Madhya Pradesh, 
India. J. Bom. Nat. Hist. Society. 83(3), 977-
998. 

Osmaston B. B. (1922): A Birds OfPachmari. J. 
Bom. Nat. Hist. Soc. 28: 453- 459.Singh T. C. 

N. (1929) A note of the pollination of 
ErythringIndica by birds. J. Bom. Nat. Hist. 
Soc. 33, 960-462. 

Padmavati A., Alexandar R. and Anbarashan M., 
(2010): Our Nature, 8, 247-253.  

Patel K. B., Patel S. B. and Nikunj B. (2012): Avian 
diversity of mahi canal site of Nadiad, Gujrat. 
Life Science Leaflets. 4, 12-19. 

Pawar R. H., Patil G. P., Kedar G. T. and Yeole S.M. 
(2005): Diversity of avifauna in and around 
Yedshi lake, Mangrulpirtaluka, washim 
District, Maharashtra, India. Biodiversity of 
Lonar creator, Anamaya Publishers, New Delhi, 
India.PP.106-113. 

Rasal G. B. and Chavan B. L. (2011): Diversity of 
birds in local ecosystem Aurangabad, 
Maharashtra, India. Journal of Economic and 
Sustainable Development (Online). 

Sharma K.K. and SainiMinakshi, (2014): 
Community Structure and Population 
Dynamics of Aquatic Avifauna of Gharana 
Wetland (Reserve), Jammu, India, International 

Research Journal of Biological Sciences, 3(2), 
1-8. 

Thakor F. J., Achrya C. A., Bhoi D. K., Prajapati J. 
R. and Vaidya J. S. (2010): A comparative 

study of avifauna from two reservoirs in Khed 
District, Gujrat, India. J. Aqua. Biol. 25(1), 41-
45. 

Wadatkar J. S. and Kasambe R. (2002): Checklist of 
Birds from Pohara-Malkhed reserve forest, 
Distt. Amravati, Maharashtra. Zoos.Print 
Journal. 17(66), 807-811. 

Woodcock M. (1980): Collins Handguide to the Birds 
of Indian subcontinent. 2nd Edn. Collins, 
London. 

 
  



 I J R B A T, Issue (VI), Spl-Issue 3, 2018: 83-88  e-ISSN 2347  517X 
 

Pa
ge

87
	

Table 1 Birds species observed in and around study area Pombhurna, District Chandrapur, Maharshtra 
State, India 

Sr. No. Order/Family Scientific name Common name Habit 

1.  AnciriformesAnatidae Anaspoecilorhyncha Spot Bill Duck  RM  

2.  ApodiformesApodiae Apusaffinis House swift R 

3.  CharadriformesCharadridae Vanellusindicus Red wattled Lapwing R 

4.  CharadriformesScolopacidae Actitishypoleucos Common Sandpiper  RM 

5.  CharadriformesScolopacidae Tringanebularia Common Greenshank R 

6.  CharadriformesScolopacidae Tringaochropus Green Sandpiper  R 

7.  CharadriformesScolopacidae Tringa tetanus Common Redshank  R 

8.  CharadriformesScolopacidae Limosalimosa Black Tailed Godwit R 

9.  CharadriformesScolopacidae Philomachuspugnax Ruff  R 

10.  CharadriiformesScolopacidae Tringaglareola Wood Sandpiper  R 

11.  Ciconiformes 

Ciconidae 

Anastomusosciatans Asian Open Bill 

Stork 

RM 

12.  CiconiformesArdeidae Aredeolagrayii Indian Pond Heron  R 

13.  CiconiformesArdeidae Bubulcus ibis Cattle Egret  R 

14.  CiconiformesArdeidae Casmerodiusalbus Large Egret  RM 

15.  CiconiformesArdeidae Egrettagarzetta Little Egret R 

16.  CiconiformesCiconiidae Mycterialeucocephala Painted Stork RM 

17.  CiconiformesScolopacidae Gallinagegallinago Common Snipe R 

18.  CiconiformesThreskiornithidae Pseudibispapillosa Black Ibis  RM 

19.  ColumbiformesColumbidae Stigmatopeliasenegalensis Little Brown Dove  R 

20.  ColumbiformesColumbidae Treronphoenicopterus Yellow Footed Green 

Pigeon 

R 

21.  ColumbiformesColumbidae Columba livia Rock (Blue) Pigeon R 

22.  ColumbiformesColumbidae Streptopeliachinensis Spotted Dove  R 

23.  CoracifomesAlcedinidae Cerylerudis Pied Kingfisher R 

24.  CoraciformesAlcedinidae Alcedoatthis Small Blue Kingfisher R 

25.  CoraciformesAlcedinidae Halyconsmyrnesis White Breasted 

Kingfisher 

R 

26.  CoraciformesCoraciidae Coraciasbenghalensis Indian Roller R 

27.  CoraciformesMeropidae Meropsorientalis Small Green Bee Eater R 

28.  CoraciformesUpupidae Upupaepops Common Hoopoe  R 

29.  CuculiformesCuculidae Cuculuscanorus Common Cuckoo R 

30.  GalliformesGruidae Amauromisphoenicurus White-Breasted Water 

Hen 

R 

31.  GalliformesGruidae Fulicaatra Common Coot RM 

32.  GalliformesPhasinidae Fracolinuspondicerianus Grey Francolin  R 

33.  PasseridaeCorvidae DendrocittavagabundaRufous (Indian) Treepie R 

34.  Passeriformes Campephagidae Tephrodornispondicerianus Common Woodshrike R 

35.  Passeriformes Corvidae Corvussplendens House Crow R 

36.  Passeriformes Corvidae Corvusmacrorhynchos Jungal Crow R 

37.  Passeriformes Dicrudidae Dicrurusmacrocercus Black Drongo R 

38.  Passeriformes Estrildidae Amandavaamandava Red Aavadavat R 

39.  Passeriformes Hirudinidae Hirundorustica Common Swallow RMC 

40.  Passeriformes Lanidae Laniusschach Rufousbacked Shrike R 

41.  Passeriformes Laniidae Laniusvittatus Bay Backed Shrike R 
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42.  Passeriformes Motacillidae Motacillmaderaspatensis White Browed Wagtail  R 

43.  Passeriformes Muscicapidae Turdoidesstriat Jungal Babbler R 

44.  Passeriformes Muscicapidae Saxicolodiesfulicatus Indian Robin  R 

45.  Passeriformes Muscicapidae Copsychussaularis Oriental Magpie Robin R 

46.  Passeriformes Muscicapidae Saxicolacaprata Pied Bushchat R 

47.  Passeriformes Passeridae Hydrophasianuschirurgus Pheasant Tailed 

Jacana 

R 

48.  Passeriformes Passeridae Anthusrufulus Paddyfield Pipit R 

49.  Passeriformes Pycnonotidae Pycnonotuscafer Red Vented Bulbul  R 

50.  Passeriformes Sturnidae Acridotherestristis Common Myna R 

51.  Passeriformes Sturnidae Sturniapagodarum Brahminy Starling R 

52.  Passeriformes Sturnidae SturnuspagodarumBrahminy Myna  R 

53.  Passeriformes Sturnidae Sturnus contra  Pied Myna R 

54.  Passeriformes Sylvidae Chrysommasinense Yellow Eyed Babbler R 

55.  PelecaniformesPhalcrocoracidae Phalacrocoraxniger Little Cormorant  RM 

56.  PelecaniformesPhalcrocoracidae Phalacrocoraxfusicollis Indian Cormorant  R 

57.  PiciformesPicidae Dendrocopusmahrattensis Yellow-Crowned 

Woodpecker  

R 

58.  PodicipediformesPodicipedidae Tachybaptusruficollius Little Grebe  R 

59.  PsittaciformesCuculidae Eudynamysscolopaceus Asian Koel R 

60.  PsittaciformesCuculidae Centropussinensis Greater Coucal R 

61.  PsittaciformesPsittacidae Psittaculakrameri Rose Ringed Parakeet R 

62.  PsittaciformesPsittacidae Psittaculacyanocephala Plum Headed Parakeet R 

 
R = Resident M = Migrant 
RM = Resident Migratory RMC = Resident Migrant Common 
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Abstract-   The effect of Ce substitution on structural, magnetic and electric properties of Ni-Cu-Zn ferrite of chemical 
formula Ni0.25Cu0.2Zn0.55Fe2-xCexO4 (x=0.0 to x=0.25 with step 0.05) which prepared by nitrate-citrate sol gel auto 
combustion method has been studied. To characterize the properties of the samples X-ray diffractometer (XRD), 
Scanning electron microscopy (SEM), Vibrating sample magnetometer (VSM), impedance analyzer have been practiced. 
The XRD study confirms the cubic spinel structure along with single phase. It is inferred now crystalline size decreases 
while X-ray density and porosity increases with Ce content in samples. SEM micrograph mirrors that the average grain 
size is dimished with increasing Ce-content. Decrease in Saturation magnetization (Ms), Remanent magnetization (Mr) 
and increase in Coercivity (Hc) have been observed in Cerium doped ferrite samples. Changes in dielectric constant, 
dielectric loss (tan 
Conductivity is found to increase with the Ce content. The dielectric loss of Ce doped samples is found higher than the un-
doped sample.  

 
Keywords  Spinel Ferrite, XRD, SEM, Magnetic properties, electrical properties. 
 

I. INTRODUCTION 

The fascinating magnetic and electric properties of ferrites make them commercially significant in wide range of 
applications like electronic, magnetic, electrochemical and microwave devices, in power generation, conditioning and 
conversion [1,2]. In particular, the spinel structure Ni-Cu-Zn ferrites have wide potential for multilayer chips inductor 
(MLCI and high frequency applications due to their low electrical conductivity, high permeability and low sintering 
temperature [3-7]. MLCIs are also extensively applied in many electronic devices and they have greatly assisted 
miniaturization of the many of the latest electronic products, including the present electronic appliances available for 
the mankind. The magnetic properties pertaining to the concerned ferrites are affected by their chemical composition, 
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presence of small additives and microstructures i.e. grain size, porosity and specially grain boundary characteristics 
like elastic strain field [8-10]. Dissimilar compositions of ferrites in powder form with low sintering temperature are 
being widely studied in these years. The investigation on La-substituted Ni-Cu-Zn ferrite [11] has given promising 
result from the technological point of view, with a significant increase upto an extent in relative permeability 
compared with un-substituted ferrites and then decreases. Also, the composition Ni0.25Cu0.2Zn0.55Fe1.95Sm0.05O4 shows 
significant electromagnetic properties is as well as it proved to be the most useful material for MLCI applications Fe2+ 
ions are predicated to be at least in Sm-substituted ferrites because of the constitution of secondary phase SmFeO3 
which disallow the oxidation of Fe3+ inside the grains. For CuFe2-xPrxO4 (x = 0.0 to 0.1) no secondary phase is 
observed however the ionic radius of Pr3+ (1.013 Å) is higher than the ionic radius of Fe3+ (0.67 Å) and the 
replacement at tetrahedral sites is very occasional [12]. In addition to this, various researchers have studied different 
compositions for different substitutions and their studies provide significant enhancement in the electric and magnetic 
properties. Based on partial substitution of diatomic and triatomic cations in Ni-Cu-Zn ferrites, the present work is 
devoted to find out the effect of Ce substitution on micro-structure, densification and electromagnetic properties of 
Ni0.25Cu0.2Zn0.55Fe2-xO4 with the steps of 0.905 (0.00-0.25) nano crystalline ferrite prepared by combustion method 
and studied for structural, electric and magnetic properties.  

 

II. EXPERIMENTAL PROCEDURE 

2.1  Ferrite synthesis and characterization  

Mixed Ni-Cu-Zn ferrites having chemical formula Ni0.25Cu0.2Zn0.55Fe2-xCexO4 with x=0.00 to 0.25 are synthesized 
by sol-gel auto combustion technique. All chemicals used are of analytical grade. Nickel nitrate [Ni(NO3)2·6H2O], 
copper nitrate [Cu(NO3)2·3H2O], zinc nitrate [Zn(NO3)2·6H2O], iron nitrate [Fe(NO3)3·9H2O], cerium nitrate 
[Ce(NO3)3·6H2O] are taken  in stoichiometric ratios and citric acid [C6H8O7·H2O] is used a chelating agent. Mixed 
solutions of Metal nitrates and citric acid are evanesce in deionized water which concedes aqueous solution. It is 
mixed with 1:1 M ratio of nitrate to citric acid. The pH of mixed solution gets attuned to 7 using AR grade ammonia 
solution. The mixture is then neutralized with aqueous ammonia and heated upto 80 oC under constant stirring to 
transform into to gel form. When burst into flames at any point of the gel, the dried gel is burnt in a self-propagating 
combustion manner till all gel are wholly burnt out to form a fluffy loose ash auxiliary, it is further proceed in borosil 
glass beaker upon a hot plate for supplementary dry process. The ash is lightly ground and is calcined at 800 oC for 8 
h so that the some impurity will evolve. Using X-ray diffraction (XRD), phase identification, crystalline size and 
lattice parameter have been characterized with Cu-K
broadening using Scherrer formula. Microstructure of the sintered specimens has been analyzed by scanning electron 
microscopy (SEM). Static magnetic properties like Saturation magnetization (Ms), remanent magnetization (Mr), 
coercivity (Hc), remanent ratio (Mr/Ms), etc, of the samples are measured at room temperature using vibration sample 
magnetometer (VSM), operating with magnetic field of 20 kOe. Polyvinyl acetate is used acts as a binder, the powder 
are uniaxially pushed to form palletes. The impedance analyzer is used to analyze dielectric properties, ac 
conductivity as well as dielectric loss factor.  

 

III. RESULT AND DISCUSSION 

3.1 XRD Analysis  

Figure 1 shows the X-ray diffraction patterns of sintered ferrites specimen (Ni0.25Cu0.2Zn0.55Fe2-xCexO4 with x=0.00, 
0.05q, 0.1, 0.15, 0.2, 0.25) with varying Ce substitutions. The intense peaks in XRD of the specimens seem to suit 
with cubic spinel ferrite (JCPDS no. 08-0234). More conscientiously, the occurrence of intense diffraction peaks 
corresponding to the planes (111), (220), (311), (222), (400), (422), (511), (333), (440) confirms cubic spinel phase 
of the sample for x=0, but for x=0.05 to x=0.25 substitutions, in addition to Ni-Cu-Zn phase,  CeO2  phase is also 
present. This phase is detected in all Ce substituted samples. The peak intensity of CeO2 slightly increases with Ce3+ 

concentration and indicates that the Ce3+does not form the solid solution with spinel ferrite or it has small solid co -
solubility with Ni-Cu-Zn [12-13]. XRD patterns for higher concentration of Ce3+ substituted Ni-Cu-Zn shows that 
intensity peak goes on decreasing which indicates the difficulty in the process of crystallization. George L et al [14] 
also find similar results when Ce is substituted with Ni-Zn mixed ferrite. Kabbur et al [15] shows that due to larger 
radii of rare earth ion as compared to Fe3+, beyond a certain solubility limit, the secondary phase is introduced 
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because Fe3+ ions cannot be completely substituted by the rare earth ions. Hence, these ions gather around grain 
boundaries and form secondary phases. 

 
Figure 1.  X-Ray diffraction Pattern for Ni0.25Cu0.2Zn0.55Fe2-xCexO4 

The appropriate crystallographic parameters are calculat ed from X-

higher concentration of Ce3+, it decreases as shown in table 1. The probable discernment for this is due to larger 
ionic radii of Ce3+ (1.02 Å) as compared to Fe3+ (0.64 Å). The difference in the ionic radii leads to the micro strain 
which consequently sets up domain wall motion resulting in deformation of the spinel structure. The lattice 
parameter (a) changes with x. It decreases with increase in the concentration of Ce, nevertheless, not monotonously. 
The decrease in lattice constant is supposed to the effect of occupancy of Ce 3+ at tetrahedral sites which leads to 
contraction of unit cell.  Similar results are observed by M. Kaiser et al [16] for rare earth substituted Ni-Zn-Cr. 

Figure 2 reflects SEM (Scanning Electron Micrographs) images of Ni 0.25Cu0.2Zn0.55Fe2-xCexO4 for x=0 to 0.25 (in 
steps of 0.05). It can be inferred from the SEM images that grain size of pure Ni-Cu-Zn ferrite with x=0.0 is larger 
than the doped samples of ferrite. The average grain size of pure Ni-Cu-

3+ on the 
grain boundary instead of spinel lattice forming secondary phase CeO2 causes hindrance in grain growth. Therefore, 
as the concentration of Cerium content rises in the ferrite, grain size of doped Ni-Cu-Zn decreases. The X-Ray 
density of the samples is obtained by the formula: 

 Dx = 8M/NAa3 ,  

Where 3 is the volume of the cubic unit cell. 
The X-Ray Density depends upon the molecular weight and lattice parameter of the sample.  The bulk density (Db) 
is obtained by  

Db= mass/ 2,  
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Where, r be the radius and t be the thickness of sample pellets and  the Porosity (P) percentage of the sample is 
given by relation P = (1-Db / Dx) *100 .  

Figure 3 illustrates the variation of crystalline size (Å) with Ce content. Increase in X-Ray density of 
Ni0.25Cu0.2Zn0.55Fe2-xCexO4 is found with increasing value of x.  Large value of X-Ray density Dx as compared to Db 
attributed to the subsistence of pores in the samples is in agreement with the large values o f porosity for all samples. 
It is perceived that the porosity gets accelerated with Ce concentration. 

 
Figure 2. SEM images of Ni0.25Cu0.2Zn0.55Fe2-xCexO4 
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Figure 3. Variation of Crystaline size with Ce concentration 

 
  

Table 1. Crystallite Size (C), Lattice Constant (a), X-Ray Density (Dx), Bulk Density (Db) Porosity (P) and Grain Size (D) 
 

Content C a Dx  Db P  
(x) (nm) (Å) (g/cm3) (g/cm3) (%)  
0 25.7021 8.487628 5.197211 2.32546 55.25561 0.92 

0.005 27.3147 8.451083 5.216746 2.323178 55.25561 0.78 
0.1 23.5214 8.49592 5.36195 2.2821 55.46692 0.26 

0.15 21.8615 8.469121 5.505661 2.277536 57.43899 0.25 
0.2 21.7997 8.432971 5.67014 2.508028 58.63283 0.24 

0.25 15.4466 8.468922 5.690419 2.316332 55.76779 0.33 
 
 

3.2 VSM 
 

The magnetic measurements are carried out on the synthesized material from VSM analysis. M-H curve for samples 
of different concentration of Ce using VSM at room temperature is shown in Figure 4. The saturation magnetization 
(Ms), remanence (Mr), coercivity (Hc), remenant ratio (Mr/Ms), magnetic anisotropy of entire samples of 
Ni0.25Cu0.2Zn0.55Fe2-xCexO4 are tabulated in table 2.  

It is found that Ms first increases with Ce content and it reaches to its maximum value of 55.09215 (emu/gm) at 
x=1.0 and then decreases. This kind of behavior is observed for remanant magnetization (Mr) and Magnetic 
anisotropy. The rise in magnetization is associated to the magnetic moment of the substituent ion. 

It is implies the saturation magnetization (Ms) and remnant magnetization (Mr) is decreasing with the enhancement 
of Ce concentration. This decrease in magnetization (Ms) can be understood in terms of magnetic moment of Ce3+ 
ions. In the existingt case, octahedral B-sites occupied by Fe3+ ions are replaced by Ce3+ ions. But at room 
temperature, the magnetic dipole moment of rare earth ions is random and disordered and hence Ce 3+ ions can be 
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considered as non-magnetic ions contributing zero magnetic moments. Thus, saturation magnetization decreases 
[17]. Also the replacement of rare earth ion to ferrite affects the A-B exchange interaction which determines the 
magnetization of rare earth doped ferrite. The occurrence of Ce at B-site weakens A-B exchange interfaces which 
also results in diminution of (M s) [18].  

 

 
Figure 4. M-H curve for samples of Ni0.25Cu0.2Zn0.55Fe2-xCexO4  

 
 

Table 1.Concentration(x),Coercivity (Hc),Remanence (Mr),Magnetization (Ms),Remanent Ratio (Mr/Ms), Magnetic anisotropy (K) 
 

Content 
 (x) 

Hc 
(G) 

Mr 
(emu/gm) 

Ms 
(emu/gm) 

Mr/Ms K 

0 58.164 4.351714 58.50476 0.074382 3544.657 

0.005 71.241 4.325864 48.59091 0.089026 3605.901 

0.1 56.325 4.137783 55.92174 0.073992 4149.917 

0.15 58.382 2.802391 39.78826 0.070433 2419.707 

0.2 61.348 2.750348 37.45304 0.073435 3521.913 

0.25 90.274 2.750348 35.18087 0.078177 3308.248 

 

The remnant ratio (Mr/Ms) ia a handy evaluating unit and is the direction of magnetization gets oriented to the 
nearest magnetization direction subsequently the removal of magnetic field. Low value of (Mr/Ms) suggests isotropic 
nature of the material. It is observed that slight increase in remanent ratio with increasing Ce content. Magnetic 
anisotropy found to increase uniformly upto doping concentration x=0.1 but for high doping concentration it seems 
decreased with some uneven behavior. Above observations support the dependence of Magnetic properties of spinel 
ferrites on the grain size, cation substitution, A-B exchange interaction and magneto crystalline anisotropy. 

Doping of Cerium causing significant modification in the coercivity of Ni0.25Cu0.2Zn0.55Fe2-xCexO4 samples. Large 
increase in coercivity happens for the bigger ionic radii of substituted Ce 3+ ions as compared to Fe3+. Some ions 
cannot enter the lattice but precipitate as secondary phase at the grain boundaries. The occurrence of impurities is 
precluding the grain evolution and hindering the motion of domain walls. This structural distortion may cause 
magnetic hardening of the material which resulting increase in coercivity of the ferrite [19].  
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3.3 Electrical Properties 

 Samples are used to compute the dielectric properties using impedance analyzer at room temperature. The real part 
of dielectric constant is enumerate with the assistance of the formula: ' A, where, C is the capacitance of 
the pallet in farad, d is the thickness of the pallet in meter, The cross-segment area of the pallet and the permittivity 
in free space are  A and .  

The dielectric tangential loss factor is determined by utilizing the connection: tan  RC 
angle, f is the frequency, R is the Resistance in pallet and C is the Capacitance. The imaginary dielectric constant " 

'  The AC conductivity is measured with the help 
of : AC   ' .  

 
3.3.1 Dielectric Properties 

Figure 5 and figure 6 ") of dielectric constant with frequency for 
all the composition at room temperature. It is seen that the practices of real and imaginary part of dielectric constant 
are frequency based. These variations show that dielectric constant diminishes quickly in low frequency area and it 
is almost independent in higher frequency region. This behavior can also be clarified b
accordance with Maxwell-Wagner two layer model in which ferrite materials ferrite materials should be considered. 
of exceptionally leading grains and they are isolated by ineffectively conducting grain limits [20].  Similar behavior 
were interpreted by other researchers [14-16]. The watched behavior in higher frequency region is because the 

pursue the fast variation of the alternating applied electric field at very high frequencies. 
Hence, the reluctance is offered to dipoles orientation and the alignment becomes slow [21]. The lower reaction of 
dielectric constant at higher frequency can be enlightened on the source of polarization. This dielectric distribution 
with frequency of material depends upon temperature, frequency of applied electric field, synthesis method and 
crystallite size. The presence of Fe3+ and Fe2+ ions at the octahedral B-sites give rise to dielectric polarization and 
rotational displacement of electric dipoles which result in the orientation of polarization. Interchange of Fe 2+ and 
Fe3+ ions happens when electrons are bartered amongst the ions and the presence of Fe 2+ and Fe3+ ions in the ferrite 
is liable for the space charge polarization and hopping mechanism between the localized state led to dielectric 
response [22].  
 

  
Figure 5. Variation of real part of di )                Figure 11. Variation of complex dielectric constant ( ") with log(F) 

         
In the current case, it is additionally seen that the 
concentration of Ce, the number of degree of freedom enriches. Analogous inferences are found by Sing and others 
[23-26]. Hence, the samples under consideration are more suitable for high frequency application. 
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3.3.2 Dielectric Loss                                                                                                                                                             

Figure 7 demonstrates at room temperature, the change in dielectric loss (tan 

due to the transfer of energy oscillator ions and hence power loss rises with the Ce concentration. Similar result is 
observed by R Srinivasa et al [26]. Dielectric loss depends on doping concentration of dopant.  
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Figure 7. Variation (F) 

 
3.3.3 AC Conductivity   

Figure 8 shows the compositional variational of AC Conductivity with frequency (log F) at room temperature. It 
seems that in higher frequency region with the proliferation in Ce concentration, AC conductivity increases. 
Complete conductivity of ferrite is caused by joined effect of dc conductivity and ac conductivity which are resulted 
from band and to hopping mechanism respectively. In this study, the AC conductivity stands unchanged in the low 
frequency region and increases snappishly in the altitudinous frequency zone  which is universal dielectric behavior.  

 
Figure 8. Variation of AC conductivity with log (F) 
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IV. CONCLUSION 

In the existing study of Ni0.25Cu0.2Zn0.55Fe2O4 spinel ferrite with general formulae Ni0.25Cu0.2Zn0.55Fe2-xCexO4 has 
been processed by sol gel method, XRD and SEM study corroborate the construction of cubic crystal system. The 
compound having zero content of ce is single phase and with doping of Ce secondery phase enhances. The 
crystalline size increases with Ce content upto and beyond that it decreases, the lattice parameter decreases with Ce 
but not monotonously. Porosity and  X-ray density get escalated with Ce content. It is noticed from SEM images that 
grain size of pure sample is larger than doped sample. Saturation magnetization (Ms) and remanent magnetization 
(Mr) demonstrate an expanding pattern at first and the other way around with expanding dopant. Coercivity of 
dopant samples is proved to be higher than undoped sample. Low value of (Mr/Ms) suggests isotropic nature of the 
material. The dielectric constant is observed to be reliant of dependent on frequency. It diminishes quickly in low 
frequency region and almost independent in advanced frequency region. Dielectric loss depends on doping fixation. 
AC conductivity is almost constant in low frequency region and it increases speedily in high frequency region. The 
composition Ni0.25Cu0.2Zn0.55Fe1.85Ce0.15O4 demonstrates the better electromagnetic property among the all 
specimens and it is inferred as a better material for high frequency applications.  
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Abstract : 
Synthesis of novel heterocyclic 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile(3) was prepared 
by condensing acetamidine hydrochloride (1) with ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in DMF and potassium 
carbonate as catalyst. Compound (3) was further condensed with different derivatives of hydrazine (4a-j) to afford 3-
amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one derivatives (5a-j). All newly prepared derivatives were 
characterized by 1H-NMR, IR, Mass spectral analysis. Furthermore, these synthesized compounds were tested for 
antimicrobial activity. This procedure offers the advantages of mild reaction condition, easy work up, short reaction 
timeand high yield. 
 
Keywords:Acetamidine hydrochloride,antimicrobial activity,ethyl-2-cyano-3,3-bis(methylthio)acrylate, DMF and 
potassium carbonate. 
 

I Introduction: 
The growing incidence of drug-resistant of infectious diseases has stimulated the need for the development of new 
drugs. Synthetic chemistry play an very important role in drug designing because it involves design of new chemical 
entities which are different from existing and suitable for therapeutic use. Since in last few decades synthesis of fused 
heterocyclic rings containing nitrogen atom is an important task for chemist. Heterocyclic system linked to pyrimidine 
ring system are of great interest because they constitute an important class of natural products and has been recognised 
as to be rich source of bioactive metabolites with varied biological and pharmacological activities [1-2]. 

 The heterocyclic compound containing pyrazole moiety has found to be wide applications in medicinal 
chemistry as well as considerable interest in the chemotherapeutic importance. The pyrazolo[3,4-d]pyrimidines frame 
work are attractive compounds for drug discovery since many of them have been shown to exhibit excellent biological 
activities.Pyrazole and its derivatives found to exhibit industrial, agricultural and some biological application [3-
4].Pyrazolopyrimidines are known to exhibit widespread pharmacological importancesuch as antibacterial [5], 
antifungal [6], anti-inflammatory [7], antitumor [8-9], antihypertensive [10], CNS-depressant [11-12],adenosine 
receptors [13-14],antileukemicactivities[15]. Survey of literature indicates that several methods have been reported for 
the synthesis of pyrazolopyrimidines and its derivatives [16-20]. Biological importance of pyrazolopyrimidines 
stimulated us to develop new efficient method for the synthesis of pyrazolopyrimidines via nucleophilic substitution-
cyclization reaction. 

 
II Material and methods: 

The melting points of newly synthesized compounds were determined in open capillary paraffin oil bath and were 
uncorrected. Progress of reaction was routinely checked on 0.2 mm silica gel-C plates using ethyl acetate:hexane (3:7) 
as irrigant, the spots were examined under UV light chamber. 1H-NMR spectra were obtained on Brukner advance 
spectrophotometer 400 MHz in DMSO-d6 as solvent and tetramethylsilane (TMS) as internal reference.Infrared spectra 
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were recorded in Nujol or as KBr pallets on infrared spectrophotometer. Mass spectra were recorded on FT-VC-7070 H 
Mass spectrometer using the EI technique at 70 eV. All the reactions were carried out under ambient atmosphere. 

 
General procedure: 
Synthesis of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 
A mixture acetamidine hydrochloride (1) (0.01mol) and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2)  (0.01mol) in 10 
ml of DMF and anhydrous potassium carbonate (10mg) was refluxed for 5 hours. The progress of the reaction was 
monitored by thin layer chromatography (TLC). After complete reaction, the mixture was cooled to room temperature 
and poured in to crushed ice. Further this reaction mixture was stirred for 10 minutes to obtain solid product. Separated 
product was filtered, washed with water and recrystalized from ethyl alcohol to give pure compound (3). 
 
Synthesis of 3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j). 
As per scheme-2, a mixture of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3) (0.001mol) and 
various derivatives of hydrazines (4a-j)  (0.001mol) were independently refluxed in 10 ml of DMF and anhydrous 
K2CO3(10mg) for 7-8 hours. After completion of reaction, the reaction mixture was allow to cool at room temperature 
and transferred in to ice cold water. The separated solid product was filtered, washed with water and recrystallized from 
ethanol to give pure compounds (5a-j). 
 

Table 1.Physicochemical data. 
Comp. No. MolecularFormula Mol. Wt. Colour Yield % M.P °C 

3 C7H7N3OS 181 Yellow powder 72.17 135 
5a C6H7N5O 165 Brown powder  67.10 196 
5b C7H8N6O2 208 Yellow powder 60.46 164 
5c C7H8N6OS 224 Yellow powder 65.22 177 
5d C12H11N5O 241 Yellow powder 76.97 158 
5e C13H13N5O 255 Brown powder  73.48 180 
5f C12H9N7O5 331 Yellow powder 61.14 224 
5g C13H10N6OS 298 Brown powder  82.38 199 
5h C14H12N6OS 312 Yellow powder 68.64 211 
5i C14H12N6O2S 328 Yellow powder 78.01 178 
5j C15H14N6OS 326 Brown powder  64.77 206 

 

III Spectral analysis: 

1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 
IR (KBr/cm-1) 1692 (C=O), 2214 (CN), 3384 (NH2): 1HNMR (400 MHz,DMSO-d6 3), 2.58 (s, 3H, 
SCH3), 7.8 (s, 1H, NH): 13C NMR (DMSO-d6 3), 24.18 (CH3), 82.29 (C-CN), 115.64 (CN), 164.15 
(C=N), 166.04 (C=O), 173.22 (C-SCH3) EI-MS(m/z: RA% ): C7H7N3OS , 181 (M+).  
 
3-amino-6-methyl-2-phenyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5d). 
IR (KBr/cm-1) 1670 (C=O), 3327 (NH2): 1HNMR (400 MHz,DMSO-d6 2.34 (s, 3H, CH3), 6.72(s, 2H, NH2), 6.98 (s, 
1H, NH), 7.22-7.56 (m, 5H, Ar-H): EI-MS(m/z: RA% ): 241 (M+).  
3-amino-6-methyl-2-(2,4-dinitrophenyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5f). 
IR (KBr/cm-1) 1686 (C=O), 3258 (NH2): 1HNMR (400 MHz,DMSO-d6 2.66 (s, 3H, CH3), 6.55 (s, 2H, NH2), 7.21 (s, 
1H, NH), 7.67-7.99 (m, 3H, Ar-H): EI-MS (m/z: RA% ): 331 (M+).  
 
3-amino-6-methyl-2-(2-benzothiazolyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5g). 
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IR (KBr/cm-1) 1696 (C=O), 3271 (NH2): 1HNMR (400 MHz,DMSO-d6 2.59 (s, 3H, CH3), 6.49 (s, 2H, NH2), 7.17 (s, 
1H, NH), 7.2-7.6 (m, 4H, Ar-H): EI-MS (m/z: RA% ): 298 (M+).  
 
3-amino-6-methyl-2-(6-methoxy-2-benzothiazolyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5i). 
IR (KBr/cm-1) 1665 (C=O), 3266 (NH2): 1HNMR (400 MHz,DMSO-d6 2.44 (s, 3H, CH3), 3.38 (s, 3H, OCH3), 
6.67(s, 2H, NH2), 7.26 (s, 1H, NH),7.3-7.8 (m, 3H, Ar-H): EI-MS (m/z: RA% ): 328 (M+).  

 
IV Result and discussion: 

In present communication we wish to report new, simple and chief method for synthesis of 3-amino-6-methyl-2H-
pyrazolo[3,4-d]pyrimidine-4(5H)-one derivatives (5a-j). In our first scheme we synthesized 1,6-dihydro-2-methyl-4-
(methylthio)-6-oxopyrimidine-5-carbonitrile (3) by condensing acetamidine hydrochloride (1) with ethyl-2-cyano-3,3-
bis(methylthio)acrylate (2) Scheme-1. 

 
Scheme-1. Formation of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 

 
The compound (3) posseses replaceable active thiomethyl groupat 4-position andelectron withdrawing nature ofcyano 
group at 5-position. Due to presence of thiomethyl group and cyanogrouponcompound (3) which has susceptibility 
fornucleophilic substitution-cyclization. When compound (3) was condensed independently with various hydrazine 
derivatives (4a-j)under similar experimental condition to afford3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-
one derivatives (5a-j)Scheme-2. 

 
Scheme-2. Formation of 3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j). 
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The synthesized compounds (5a-j) were characterized on the basis of physical and spectral (IR, 1H-NMR and MS) data. 
Spectral analysis of these compounds were in agreement with the proposed structures. 

The result of antimicrobial activity of newly synthesized pyrazolopyrimidine derivatives were summarized in 
table-2. From the given data it is found that almost all derivatives showsmoderate antibacterial activity against all 
micro-organism, whereas compounds 5c and 5g have significant activity against S.aureus, B.subtilis and E.Coli. 

 
V Antimicrobial activity: 
Antibacterial tests were carried out by paper disk diffusion method. Suspension containing 107 CFU/ml of bacteria, 
spread on nutrient agar. Pathogenic micro-organisms used in this technique wereStaphylococcus aureus, Bacillus 
subtilis,Escherichia coli and Salmonella typhi.
DMSO). The disc (6mm in diameter)were impregnated with synthesized compounds placed on inoculated agar. 
Streptomycin and penicillin were used as standard drugsto studying the activities of these compounds The inoculated 
plates were incubated at 37°c for 24 hours. Antibacterial activity was evaluated by measuring zone of inhibition against 
test organisms. 

Table 2.Antimicrobial activity of compound (5a-j) 
Compounds Gram positive Gram negative 

S.aureus B.subtilis E.Coli S.typhi 
5a 12 08 11 07 
5b 10 13 10 09 
5c 14 19 21 13 
5d 06 12 10 10 
5e 13 16 09 -- 
5f 15 09 11 08 
5g 20 23 21 17 
5h -- 08 06 -- 
5i 09 13 08 06 
5j 16 12 10 07 

Streptomycin -- 23 20 -- 
Penicillin 24 -- -- 24 

VI Conclusion: 

This work describe proficient and absolute method for the synthesis of novel heterocyclic compounds such as 3-amino-
6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j) were obtained by simple route with good product yield. This 
protocol includes some important advantages such as mild reaction condition, easy work-up, product purity and short 
reaction time. 
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Synthesis of novel heterocyclic 1,6-dihydro-2-methyl-4-
(methylthio)-6-oxopyrimidine-5-carbonitrile (3) was 
prepared by condensing acetamidine hydrochloride (1) 
with ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in 
DMF and potassium carbonate as catalyst. Compound (3) 
has methylthio group at fourth position, which is 
replaced by different nucleophiles such as substituted 
anilines, phenols, hetryl amines and  compounds 
containing active methylene group (4a-4p) to afford 1,6-
dihydro-2-methyl-4-(substituted)-6-oxopyrimidine-5 
carbonitrile derivatives (5a-5p). The newly synthesized 
compounds were characterized by IR, 1H-NMR, Mass 
spectral analysis. Furthermore, these synthesized 
compounds were tested for antioxidant and 
antimicrobial activity. 
 
Keywords:  Acetamidine hydrochloride, ethyl-2-cyano-
3,3-bis(methylthio)acrylate, DMF and potassium 
carbonate. 
 
 
INTRODUCTION 
 
Pyrimidines are interesting class of nitrogen containing 
compound which are basically found in bio-organic and 
medicinal chemistry. The pyrimidine heterocyclic core is 
an important subunit because of its widespread 
abundance in the basic structure of numerous natural 
products [1].  
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The presence of pyrimidine base in thymine, cytosine 
and uracil which are important building blocks of 
nucleic acid is one possible reason for their 
widespread therapeutic application. It is also found in 
many synthetic compounds such as barbiturates and 
HIV drugs z idovudine. In addition to this various 
analogues of pyrimdines have been found to posses 
antibacterial [2], antifungal [3], antidiabetic [4], anti-
inflammatory [5], antiallergic [6], analgesic [7], 
anticonvulsant [8], antipyretic [9], antiviral [10], CNS- 
depressant [11] herbicidal [12], anticancer activities 
[13]. 
 
By survey of literature it is found that number of 
synthetic methods are available for the preparation of 
pyrimidines [14-21]. Acetamidine hydrochloride is a 
di-nucleophilic in nature and efficient precursor 
which have been extensively utilised in heterocyclic 
synthesis. Ram Vishnu and co-workers reported the 
synthesis of 4-amino-2-methyl-6-(methylthio) 
pyrimidine-5-carbonitrile from acetamidine 
hydrochloride and bis(methylthio)methylene 
malononitrile [22]. 
 
Keeping in view of divers antimicrobial activities of 
pyrimidines, it was thought to construct a novel 
system which may combine with bioactive rings 
together in same framework by different 
methodology. Hence as a part of our ongoing 
program to develop efficient and robust method for 
the preparation of biologically relevant substituted 
pyrimidines and its different derivatives. Pyrim idine 
was synthesized by condensation of acetamidine 
hydrochloride and ethyl-2-cyano-3,3-
bis(methylthio)acrylate. Further these compounds 
were treated with different substituted nucleophiles 
such as aryl amines, phenols, heteryl amines and 
active methylene compounds to obtain 4-substituted 
derivatives of pyrimidines. 
 
METHODOLOGY 
 
Electrothermal IA 9000 SERIES digital melting point 
apparatus was used to determine the melting points of 
synthesized compounds and were uncorrected. 
Homogeneity of all the compounds were routinely 
checked on 0.2 mm silica gel-C plates using ethyl 
acetate:hexane (3:7) as irrigant, the spots were 

examined under UV light chamber. Infrared spectra 
were recorded in Nujol or as potassium bromide 
pallets on infrared spectrophotometer, nuclear 
magnetic resonance spectra were obtained on Brukner 
advance spectrophotometer 400 MHz in DMSO-d6 
using tetramethylsilane (TMS) as internal reference, 
Mass spectra were recorded on FT-VC-7070 H Mass 
spectrometer using the EI technique at 70 eV. All the 
reactions were carried out under ambient atmosphere. 
  
General procedure: 
 
Synthesis of 1,6-dihydro-2-methyl-4-(methylthio)-6-
oxopyrimidine-5-carbonitrile (3). 
A mixture acetamidine hydrochloride (1) (0.01mol) 
and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2)  
(0.01mol) in 10 ml of DMF and anhydrous potassium 
carbonate (10mg) was refluxed for 8 hours. The 
progress of the reaction was monitored by thin layer 
chromatography (TLC). After completion of reaction, 
the reaction mixture was cooled to room temperature 
and poured in to ice cold water. The separated solid 
product was filtered, washed with water and 
recrystalized from DMF-ethanol mixture to give pure 
compound (3). 
 
Synthesis of 1,6-dihydro-2-methyl-4-(substituted)-6-
oxopyrimidine-5-carbonitrile derivatives (5a-5p) 
A mixture of compound (3) (0.001mol) refluxed 
independently with substituted anilines/ phenols/ 
hetryl amines/ compound containing active 
methylene groups (4a-4p) (0.001mol) in 10 ml of DMF 
and anhydrous potassium carbonate(10mg)  for 6 
hours. The reaction progress was checked by TLC. The 
reaction mixture was cooled to room temperature and 
poured in to ice cold water. The separated solid 
product was filtered, washed with water and 
recrystalized from DMF-ethanol (2:8) mixture to give 
pure compounds (5a-5p). 
 
Spectral Analysis: 
 
1,6-dihydro-2-methyl-4-(methylthio)-6-
oxopyrimidine-5-carbonitrile (3) 
Brown powder, Yield 75%, m.p. 144°C. IR (KBr/cm -1) 
2252 (CN), 3284 (-NH stretch): 1HNMR (400 
MHz,DMSO-d6 3), 2.58 (s, 3H, 
SCH3), 7.8 (s, 1H, NH): 13C NMR (DMSO-d6
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(SCH3), 24.18 (CH3), 82.29 (C-CN), 115.64 (CN), 164.15 
(C=N), 166.04 (C=O), 173.22 (C-SCH3) EI-MS(m/z: 
RA% ): C7H7N3OS , 181 (M+).  
 
1,6-dihydro-2-methyl-4-(p-tolylamino)-6-
oxopyrimidine-5-carbonitrile (5a) 
Yellow powder, Yield 58.39%, m.p. 208 °C. IR 
(KBr/cm -1) 2237 (CN), 3351 (-NH stretch): 1HNMR 
(400 MHz,DMSO-d6 .11 (s, 3H, Ar-CH3), 2.31 (s, 
3H, Ar-CH3), 6.5-6.9(m, 4H, Ar-H), 7.10 (s, 1H, NH), 
8.4 (s, 1H, NH): EI-MS(m/z: RA% ): C13H12N4O  , 240 
(M +).  
 
1,6-dihydro-2-methyl-4-(p-tolyloxy)-6-oxopyrimidine 
-5-carbonitrile (5e) 
Pale Yellow powder, Yield 53.01%, m.p. 166°C. IR 
(KBr/cm -1) 2264 (CN), 3228 (-NH stretch): 1HNMR 
(400 MHz,DMSO-d6 -CH3), 2.27 (s, 
3H, Ar-CH3), 6.7-7.2  (m, 4H, Ar-H), 7.9 (s, 1H, NH): 
EI-MS (m/z: RA% ):  C13H11N3O2, 241 (M+).  
 
1,6-dihydro-2-methyl-4-(dicyanomethyl)-6-
oxopyrimidine-5-carbonitrile (5i) 
Brown powder, Yield 62.24%, m.p. 187°C. IR (KBr/cm-

1) 2263 (CN), 3296 (NH2): 1HNMR (400 MHz,DMSO-
d6 3), 3.38  (s, 1H, CH), 7.7 (s, 1H, 
NH): EI-MS (m/z: RA% ): C9H5N5O, 199 (M+).  
 
1,6-dihydro-2-methyl-4-(pyrrolidine-1-yl)-6-
oxopyrimidine-5-carbonitrile (5m) 
Brown powder, Yield 58.16%, m.p. 211°C. IR (KBr/cm -

1) 2214 (CN), 3378 (NH2): 1HNMR (400 MHz,DMSO-
d6 2), 2.6 ( t, 4H, CH2), 2.3 (s, 3H, 
CH3), 8.10 (s, 1H, NH): EI-MS (m/z: RA% ): 
C10H12N4O, 204 (M+).  
 
RESULTS AND DISCUSSION 
 
In present communication we wish to report new, 
simple and chief method for synthesis of 1,6-dihydro-
2-methyl-4-(methylthio)-6-oxopyrimidine-5-
carbonitrile and its 4-substituted derivatives. In our 
first scheme we condensed acetamidine hydrochloride 
(1) and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in 
DMF and catalytic amount of  anhydrous K2CO3 to 
afford (3) Scheme-1. 
 

The compound (3) posseses replaceable active methyl-
thio group which is activated by nitrogen atom, 
electron withdrawing cyano group. When compound 
(3) (1mole) was condensed independently with 
substituted anilines/ phenols/ hetryl amines/ 
compound containing active methylene groups in 
DMF and catalytic amount of  anhydrous K2CO3 to 
afford 1,6-dihydro-2-methyl-4-(Substituted)-6-
oxopyrimidine -5-carbonitrile derivatives (5a-5p) 
Scheme-2. 
  
The structure of newly synthesized compounds were 
assigned on the basis of IR, 1HNMR, Mass spectral 
data.  
 
IR Specrums: In IR spectrum of compounds 
absorption bands appear in the region 2270-2210 and 
3400-3200 cm-1for -CN, -NH stretch respectively.  
 

1HNMR spectrum:  1HNMR spectra of compounds 
shows singlet peaks in the region of 2.1-2.4 and 7.1-8.1 
ppm due to -CH3, -NH protons respectively . 
 

13CNMR spectrum: 13CNMR spectrum of parent 
compound (3) shows peaks at 13.64, 24.18, 115.64 , 
166.04 and 173.22 for SCH3, -CH3, -CN, -C=O and -C-
SCH3 carbons respectively. 
 
MASS spectrum: MASS spectra shows molecular ion 
peak which is corresponds to the molecular weight of 
respective compounds.  
 
Spectral studies of all compounds shows that 
compounds were stable and do not exhibit any 
tautomerism. All the compounds were screened for 
their antibacterial activities. Investigation of 
antimicrobial activity, it was found that 1,6-dihydro-2-
methyl-4-(Substituted)-6-oxopyrimidine-5-carbonitrile 
derivatives (5b), (5h) and (5k) showed higher activity 
against all the micro-organisms employed for 
antimicrobial screening.  
 
In summary, most of our synthesized compounds 
showed high and moderate activity against Bacillus 
subtilis, Staphylococcus aureus, and  Salmonella typhi. 
 
 
 

 



 
130  |   National - 2020 

 

 
ISSN 2322-0015          http://www.irjse.in                                          

Table 1.Antimicrobial activity of compound (5a-5p) 
Compounds Gram positive  Gram negative 

B.subtilis  S.aureus S.typhi E.Coli 
5a 11 07 10 -- 
5b 14 19 22 15 
5c 10 13 12 08 
5d 06 12 10 14 
5e 13 16 09 10 
5f 12 08 15 12 
5g -- 07 10 -- 
5h 19 24 21 16 
5i 08 14 09 10 
5j 15 12 10 08 
5k 20 15 21 23 
5l 13 10 12 -- 
5m -- 12 08 06 
5n 10 13 18 12 
5o 07 12 10 08 
5p 08 13 16 12 
Streptomycin 22 -- -- 19 
Penicillin  -- 24 20 -- 
 

 
Scheme-2. Formation of 1,6-dihydro-2-methyl-4-(Substituted)-6-oxopyrimidine-5-carbo nitrile derivatives (5a-5p) 
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Scheme-2. Formation of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3) 

 
 
ANTIMICROBIAL ACTIVITY 
 
All synthesized compounds were evaluated for their 
antimicrobial screening against different pathogenic 
micro-organisms (gram +ve and gram -ve) such as 
Bacillus subtilis, Staphylococcus aureus, Salmonella typhi, 
Escherichia coli. The technique used in this experiment 
was paper disk diffusion method. To studying the 
activities of these compounds streptomycin and 
penicillin were used as standard drugs. All the 
compounds were dissolved in dimethyl sulphoxide 

period was 24 hours at temperature 37°c. Activity of 
compounds was determined by measuring the 
diameter of zone of inhibition, values obtained was 
compared with the values produced from standard 
drugs like streptomycin and penicillin. From all 
synthesized compounds (5b), (5h) and (5k) shows 
comparative activity with standard drugs 
(streptomycin and penicillin). The newly synthesized 
compounds show zone of inhibition 5-24 mm in 
diameter where as standard streptomycin exhibit zone 
of inhibition 19-24 mm in diameter. 
 
CONCLUSION 
 
This work describe proficient and absolute method for 
the synthesis of novel heterocyclic compounds such as 
1,6-dihydro-2-methyl-4-(substituted)-6-
oxopyrimidine-5-carbonitrile derivatives by simple 
and efficient route with good product yield. This 
protocol includes some important advantages such as 
mild reaction condition, easy work-up, product purity 
and short reaction time. 
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Abstract : 
Synthesis of novel heterocyclic 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile(3) was prepared 
by condensing acetamidine hydrochloride (1) with ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in DMF and potassium 
carbonate as catalyst. Compound (3) was further condensed with different derivatives of hydrazine (4a-j) to afford 3-
amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one derivatives (5a-j). All newly prepared derivatives were 
characterized by 1H-NMR, IR, Mass spectral analysis. Furthermore, these synthesized compounds were tested for 
antimicrobial activity. This procedure offers the advantages of mild reaction condition, easy work up, short reaction 
timeand high yield. 
 
Keywords:Acetamidine hydrochloride,antimicrobial activity,ethyl-2-cyano-3,3-bis(methylthio)acrylate, DMF and 
potassium carbonate. 
 

I Introduction: 
The growing incidence of drug-resistant of infectious diseases has stimulated the need for the development of new 
drugs. Synthetic chemistry play an very important role in drug designing because it involves design of new chemical 
entities which are different from existing and suitable for therapeutic use. Since in last few decades synthesis of fused 
heterocyclic rings containing nitrogen atom is an important task for chemist. Heterocyclic system linked to pyrimidine 
ring system are of great interest because they constitute an important class of natural products and has been recognised 
as to be rich source of bioactive metabolites with varied biological and pharmacological activities [1-2]. 

 The heterocyclic compound containing pyrazole moiety has found to be wide applications in medicinal 
chemistry as well as considerable interest in the chemotherapeutic importance. The pyrazolo[3,4-d]pyrimidines frame 
work are attractive compounds for drug discovery since many of them have been shown to exhibit excellent biological 
activities.Pyrazole and its derivatives found to exhibit industrial, agricultural and some biological application [3-
4].Pyrazolopyrimidines are known to exhibit widespread pharmacological importancesuch as antibacterial [5], 
antifungal [6], anti-inflammatory [7], antitumor [8-9], antihypertensive [10], CNS-depressant [11-12],adenosine 
receptors [13-14],antileukemicactivities[15]. Survey of literature indicates that several methods have been reported for 
the synthesis of pyrazolopyrimidines and its derivatives [16-20]. Biological importance of pyrazolopyrimidines 
stimulated us to develop new efficient method for the synthesis of pyrazolopyrimidines via nucleophilic substitution-
cyclization reaction. 

 
II Material and methods: 

The melting points of newly synthesized compounds were determined in open capillary paraffin oil bath and were 
uncorrected. Progress of reaction was routinely checked on 0.2 mm silica gel-C plates using ethyl acetate:hexane (3:7) 
as irrigant, the spots were examined under UV light chamber. 1H-NMR spectra were obtained on Brukner advance 
spectrophotometer 400 MHz in DMSO-d6 as solvent and tetramethylsilane (TMS) as internal reference.Infrared spectra 
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were recorded in Nujol or as KBr pallets on infrared spectrophotometer. Mass spectra were recorded on FT-VC-7070 H 
Mass spectrometer using the EI technique at 70 eV. All the reactions were carried out under ambient atmosphere. 

 
General procedure: 
Synthesis of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 
A mixture acetamidine hydrochloride (1) (0.01mol) and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2)  (0.01mol) in 10 
ml of DMF and anhydrous potassium carbonate (10mg) was refluxed for 5 hours. The progress of the reaction was 
monitored by thin layer chromatography (TLC). After complete reaction, the mixture was cooled to room temperature 
and poured in to crushed ice. Further this reaction mixture was stirred for 10 minutes to obtain solid product. Separated 
product was filtered, washed with water and recrystalized from ethyl alcohol to give pure compound (3). 
 
Synthesis of 3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j). 
As per scheme-2, a mixture of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3) (0.001mol) and 
various derivatives of hydrazines (4a-j)  (0.001mol) were independently refluxed in 10 ml of DMF and anhydrous 
K2CO3(10mg) for 7-8 hours. After completion of reaction, the reaction mixture was allow to cool at room temperature 
and transferred in to ice cold water. The separated solid product was filtered, washed with water and recrystallized from 
ethanol to give pure compounds (5a-j). 
 

Table 1.Physicochemical data. 
Comp. No. MolecularFormula Mol. Wt. Colour Yield % M.P °C 

3 C7H7N3OS 181 Yellow powder 72.17 135 
5a C6H7N5O 165 Brown powder  67.10 196 
5b C7H8N6O2 208 Yellow powder 60.46 164 
5c C7H8N6OS 224 Yellow powder 65.22 177 
5d C12H11N5O 241 Yellow powder 76.97 158 
5e C13H13N5O 255 Brown powder  73.48 180 
5f C12H9N7O5 331 Yellow powder 61.14 224 
5g C13H10N6OS 298 Brown powder  82.38 199 
5h C14H12N6OS 312 Yellow powder 68.64 211 
5i C14H12N6O2S 328 Yellow powder 78.01 178 
5j C15H14N6OS 326 Brown powder  64.77 206 

 

III Spectral analysis: 

1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 
IR (KBr/cm-1) 1692 (C=O), 2214 (CN), 3384 (NH2): 1HNMR (400 MHz,DMSO-d6 3), 2.58 (s, 3H, 
SCH3), 7.8 (s, 1H, NH): 13C NMR (DMSO-d6 3), 24.18 (CH3), 82.29 (C-CN), 115.64 (CN), 164.15 
(C=N), 166.04 (C=O), 173.22 (C-SCH3) EI-MS(m/z: RA% ): C7H7N3OS , 181 (M+).  
 
3-amino-6-methyl-2-phenyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5d). 
IR (KBr/cm-1) 1670 (C=O), 3327 (NH2): 1HNMR (400 MHz,DMSO-d6 2.34 (s, 3H, CH3), 6.72(s, 2H, NH2), 6.98 (s, 
1H, NH), 7.22-7.56 (m, 5H, Ar-H): EI-MS(m/z: RA% ): 241 (M+).  
3-amino-6-methyl-2-(2,4-dinitrophenyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5f). 
IR (KBr/cm-1) 1686 (C=O), 3258 (NH2): 1HNMR (400 MHz,DMSO-d6 2.66 (s, 3H, CH3), 6.55 (s, 2H, NH2), 7.21 (s, 
1H, NH), 7.67-7.99 (m, 3H, Ar-H): EI-MS (m/z: RA% ): 331 (M+).  
 
3-amino-6-methyl-2-(2-benzothiazolyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5g). 
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IR (KBr/cm-1) 1696 (C=O), 3271 (NH2): 1HNMR (400 MHz,DMSO-d6 2.59 (s, 3H, CH3), 6.49 (s, 2H, NH2), 7.17 (s, 
1H, NH), 7.2-7.6 (m, 4H, Ar-H): EI-MS (m/z: RA% ): 298 (M+).  
 
3-amino-6-methyl-2-(6-methoxy-2-benzothiazolyl)-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-one (5i). 
IR (KBr/cm-1) 1665 (C=O), 3266 (NH2): 1HNMR (400 MHz,DMSO-d6 2.44 (s, 3H, CH3), 3.38 (s, 3H, OCH3), 
6.67(s, 2H, NH2), 7.26 (s, 1H, NH),7.3-7.8 (m, 3H, Ar-H): EI-MS (m/z: RA% ): 328 (M+).  

 
IV Result and discussion: 

In present communication we wish to report new, simple and chief method for synthesis of 3-amino-6-methyl-2H-
pyrazolo[3,4-d]pyrimidine-4(5H)-one derivatives (5a-j). In our first scheme we synthesized 1,6-dihydro-2-methyl-4-
(methylthio)-6-oxopyrimidine-5-carbonitrile (3) by condensing acetamidine hydrochloride (1) with ethyl-2-cyano-3,3-
bis(methylthio)acrylate (2) Scheme-1. 

 
Scheme-1. Formation of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3). 

 
The compound (3) posseses replaceable active thiomethyl groupat 4-position andelectron withdrawing nature ofcyano 
group at 5-position. Due to presence of thiomethyl group and cyanogrouponcompound (3) which has susceptibility 
fornucleophilic substitution-cyclization. When compound (3) was condensed independently with various hydrazine 
derivatives (4a-j)under similar experimental condition to afford3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-
one derivatives (5a-j)Scheme-2. 

 
Scheme-2. Formation of 3-amino-6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j). 
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The synthesized compounds (5a-j) were characterized on the basis of physical and spectral (IR, 1H-NMR and MS) data. 
Spectral analysis of these compounds were in agreement with the proposed structures. 

The result of antimicrobial activity of newly synthesized pyrazolopyrimidine derivatives were summarized in 
table-2. From the given data it is found that almost all derivatives showsmoderate antibacterial activity against all 
micro-organism, whereas compounds 5c and 5g have significant activity against S.aureus, B.subtilis and E.Coli. 

 
V Antimicrobial activity: 
Antibacterial tests were carried out by paper disk diffusion method. Suspension containing 107 CFU/ml of bacteria, 
spread on nutrient agar. Pathogenic micro-organisms used in this technique wereStaphylococcus aureus, Bacillus 
subtilis,Escherichia coli and Salmonella typhi.
DMSO). The disc (6mm in diameter)were impregnated with synthesized compounds placed on inoculated agar. 
Streptomycin and penicillin were used as standard drugsto studying the activities of these compounds The inoculated 
plates were incubated at 37°c for 24 hours. Antibacterial activity was evaluated by measuring zone of inhibition against 
test organisms. 

Table 2.Antimicrobial activity of compound (5a-j) 
Compounds Gram positive Gram negative 

S.aureus B.subtilis E.Coli S.typhi 
5a 12 08 11 07 
5b 10 13 10 09 
5c 14 19 21 13 
5d 06 12 10 10 
5e 13 16 09 -- 
5f 15 09 11 08 
5g 20 23 21 17 
5h -- 08 06 -- 
5i 09 13 08 06 
5j 16 12 10 07 

Streptomycin -- 23 20 -- 
Penicillin 24 -- -- 24 

VI Conclusion: 

This work describe proficient and absolute method for the synthesis of novel heterocyclic compounds such as 3-amino-
6-methyl-2H-pyrazolo[3,4-d]pyrimidine-4(5H)-ones (5a-j) were obtained by simple route with good product yield. This 
protocol includes some important advantages such as mild reaction condition, easy work-up, product purity and short 
reaction time. 
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Synthesis of novel heterocyclic 1,6-dihydro-2-methyl-4-
(methylthio)-6-oxopyrimidine-5-carbonitrile (3) was 
prepared by condensing acetamidine hydrochloride (1) 
with ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in 
DMF and potassium carbonate as catalyst. Compound (3) 
has methylthio group at fourth position, which is 
replaced by different nucleophiles such as substituted 
anilines, phenols, hetryl amines and  compounds 
containing active methylene group (4a-4p) to afford 1,6-
dihydro-2-methyl-4-(substituted)-6-oxopyrimidine-5 
carbonitrile derivatives (5a-5p). The newly synthesized 
compounds were characterized by IR, 1H-NMR, Mass 
spectral analysis. Furthermore, these synthesized 
compounds were tested for antioxidant and 
antimicrobial activity. 
 
Keywords:  Acetamidine hydrochloride, ethyl-2-cyano-
3,3-bis(methylthio)acrylate, DMF and potassium 
carbonate. 
 
 
INTRODUCTION 
 
Pyrimidines are interesting class of nitrogen containing 
compound which are basically found in bio-organic and 
medicinal chemistry. The pyrimidine heterocyclic core is 
an important subunit because of its widespread 
abundance in the basic structure of numerous natural 
products [1].  
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The presence of pyrimidine base in thymine, cytosine 
and uracil which are important building blocks of 
nucleic acid is one possible reason for their 
widespread therapeutic application. It is also found in 
many synthetic compounds such as barbiturates and 
HIV drugs z idovudine. In addition to this various 
analogues of pyrimdines have been found to posses 
antibacterial [2], antifungal [3], antidiabetic [4], anti-
inflammatory [5], antiallergic [6], analgesic [7], 
anticonvulsant [8], antipyretic [9], antiviral [10], CNS- 
depressant [11] herbicidal [12], anticancer activities 
[13]. 
 
By survey of literature it is found that number of 
synthetic methods are available for the preparation of 
pyrimidines [14-21]. Acetamidine hydrochloride is a 
di-nucleophilic in nature and efficient precursor 
which have been extensively utilised in heterocyclic 
synthesis. Ram Vishnu and co-workers reported the 
synthesis of 4-amino-2-methyl-6-(methylthio) 
pyrimidine-5-carbonitrile from acetamidine 
hydrochloride and bis(methylthio)methylene 
malononitrile [22]. 
 
Keeping in view of divers antimicrobial activities of 
pyrimidines, it was thought to construct a novel 
system which may combine with bioactive rings 
together in same framework by different 
methodology. Hence as a part of our ongoing 
program to develop efficient and robust method for 
the preparation of biologically relevant substituted 
pyrimidines and its different derivatives. Pyrim idine 
was synthesized by condensation of acetamidine 
hydrochloride and ethyl-2-cyano-3,3-
bis(methylthio)acrylate. Further these compounds 
were treated with different substituted nucleophiles 
such as aryl amines, phenols, heteryl amines and 
active methylene compounds to obtain 4-substituted 
derivatives of pyrimidines. 
 
METHODOLOGY 
 
Electrothermal IA 9000 SERIES digital melting point 
apparatus was used to determine the melting points of 
synthesized compounds and were uncorrected. 
Homogeneity of all the compounds were routinely 
checked on 0.2 mm silica gel-C plates using ethyl 
acetate:hexane (3:7) as irrigant, the spots were 

examined under UV light chamber. Infrared spectra 
were recorded in Nujol or as potassium bromide 
pallets on infrared spectrophotometer, nuclear 
magnetic resonance spectra were obtained on Brukner 
advance spectrophotometer 400 MHz in DMSO-d6 
using tetramethylsilane (TMS) as internal reference, 
Mass spectra were recorded on FT-VC-7070 H Mass 
spectrometer using the EI technique at 70 eV. All the 
reactions were carried out under ambient atmosphere. 
  
General procedure: 
 
Synthesis of 1,6-dihydro-2-methyl-4-(methylthio)-6-
oxopyrimidine-5-carbonitrile (3). 
A mixture acetamidine hydrochloride (1) (0.01mol) 
and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2)  
(0.01mol) in 10 ml of DMF and anhydrous potassium 
carbonate (10mg) was refluxed for 8 hours. The 
progress of the reaction was monitored by thin layer 
chromatography (TLC). After completion of reaction, 
the reaction mixture was cooled to room temperature 
and poured in to ice cold water. The separated solid 
product was filtered, washed with water and 
recrystalized from DMF-ethanol mixture to give pure 
compound (3). 
 
Synthesis of 1,6-dihydro-2-methyl-4-(substituted)-6-
oxopyrimidine-5-carbonitrile derivatives (5a-5p) 
A mixture of compound (3) (0.001mol) refluxed 
independently with substituted anilines/ phenols/ 
hetryl amines/ compound containing active 
methylene groups (4a-4p) (0.001mol) in 10 ml of DMF 
and anhydrous potassium carbonate(10mg)  for 6 
hours. The reaction progress was checked by TLC. The 
reaction mixture was cooled to room temperature and 
poured in to ice cold water. The separated solid 
product was filtered, washed with water and 
recrystalized from DMF-ethanol (2:8) mixture to give 
pure compounds (5a-5p). 
 
Spectral Analysis: 
 
1,6-dihydro-2-methyl-4-(methylthio)-6-
oxopyrimidine-5-carbonitrile (3) 
Brown powder, Yield 75%, m.p. 144°C. IR (KBr/cm -1) 
2252 (CN), 3284 (-NH stretch): 1HNMR (400 
MHz,DMSO-d6 3), 2.58 (s, 3H, 
SCH3), 7.8 (s, 1H, NH): 13C NMR (DMSO-d6
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(SCH3), 24.18 (CH3), 82.29 (C-CN), 115.64 (CN), 164.15 
(C=N), 166.04 (C=O), 173.22 (C-SCH3) EI-MS(m/z: 
RA% ): C7H7N3OS , 181 (M+).  
 
1,6-dihydro-2-methyl-4-(p-tolylamino)-6-
oxopyrimidine-5-carbonitrile (5a) 
Yellow powder, Yield 58.39%, m.p. 208 °C. IR 
(KBr/cm -1) 2237 (CN), 3351 (-NH stretch): 1HNMR 
(400 MHz,DMSO-d6 .11 (s, 3H, Ar-CH3), 2.31 (s, 
3H, Ar-CH3), 6.5-6.9(m, 4H, Ar-H), 7.10 (s, 1H, NH), 
8.4 (s, 1H, NH): EI-MS(m/z: RA% ): C13H12N4O  , 240 
(M +).  
 
1,6-dihydro-2-methyl-4-(p-tolyloxy)-6-oxopyrimidine 
-5-carbonitrile (5e) 
Pale Yellow powder, Yield 53.01%, m.p. 166°C. IR 
(KBr/cm -1) 2264 (CN), 3228 (-NH stretch): 1HNMR 
(400 MHz,DMSO-d6 -CH3), 2.27 (s, 
3H, Ar-CH3), 6.7-7.2  (m, 4H, Ar-H), 7.9 (s, 1H, NH): 
EI-MS (m/z: RA% ):  C13H11N3O2, 241 (M+).  
 
1,6-dihydro-2-methyl-4-(dicyanomethyl)-6-
oxopyrimidine-5-carbonitrile (5i) 
Brown powder, Yield 62.24%, m.p. 187°C. IR (KBr/cm-

1) 2263 (CN), 3296 (NH2): 1HNMR (400 MHz,DMSO-
d6 3), 3.38  (s, 1H, CH), 7.7 (s, 1H, 
NH): EI-MS (m/z: RA% ): C9H5N5O, 199 (M+).  
 
1,6-dihydro-2-methyl-4-(pyrrolidine-1-yl)-6-
oxopyrimidine-5-carbonitrile (5m) 
Brown powder, Yield 58.16%, m.p. 211°C. IR (KBr/cm -

1) 2214 (CN), 3378 (NH2): 1HNMR (400 MHz,DMSO-
d6 2), 2.6 ( t, 4H, CH2), 2.3 (s, 3H, 
CH3), 8.10 (s, 1H, NH): EI-MS (m/z: RA% ): 
C10H12N4O, 204 (M+).  
 
RESULTS AND DISCUSSION 
 
In present communication we wish to report new, 
simple and chief method for synthesis of 1,6-dihydro-
2-methyl-4-(methylthio)-6-oxopyrimidine-5-
carbonitrile and its 4-substituted derivatives. In our 
first scheme we condensed acetamidine hydrochloride 
(1) and ethyl-2-cyano-3,3-bis(methylthio)acrylate (2) in 
DMF and catalytic amount of  anhydrous K2CO3 to 
afford (3) Scheme-1. 
 

The compound (3) posseses replaceable active methyl-
thio group which is activated by nitrogen atom, 
electron withdrawing cyano group. When compound 
(3) (1mole) was condensed independently with 
substituted anilines/ phenols/ hetryl amines/ 
compound containing active methylene groups in 
DMF and catalytic amount of  anhydrous K2CO3 to 
afford 1,6-dihydro-2-methyl-4-(Substituted)-6-
oxopyrimidine -5-carbonitrile derivatives (5a-5p) 
Scheme-2. 
  
The structure of newly synthesized compounds were 
assigned on the basis of IR, 1HNMR, Mass spectral 
data.  
 
IR Specrums: In IR spectrum of compounds 
absorption bands appear in the region 2270-2210 and 
3400-3200 cm-1for -CN, -NH stretch respectively.  
 

1HNMR spectrum:  1HNMR spectra of compounds 
shows singlet peaks in the region of 2.1-2.4 and 7.1-8.1 
ppm due to -CH3, -NH protons respectively . 
 

13CNMR spectrum: 13CNMR spectrum of parent 
compound (3) shows peaks at 13.64, 24.18, 115.64 , 
166.04 and 173.22 for SCH3, -CH3, -CN, -C=O and -C-
SCH3 carbons respectively. 
 
MASS spectrum: MASS spectra shows molecular ion 
peak which is corresponds to the molecular weight of 
respective compounds.  
 
Spectral studies of all compounds shows that 
compounds were stable and do not exhibit any 
tautomerism. All the compounds were screened for 
their antibacterial activities. Investigation of 
antimicrobial activity, it was found that 1,6-dihydro-2-
methyl-4-(Substituted)-6-oxopyrimidine-5-carbonitrile 
derivatives (5b), (5h) and (5k) showed higher activity 
against all the micro-organisms employed for 
antimicrobial screening.  
 
In summary, most of our synthesized compounds 
showed high and moderate activity against Bacillus 
subtilis, Staphylococcus aureus, and  Salmonella typhi. 
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Table 1.Antimicrobial activity of compound (5a-5p) 
Compounds Gram positive  Gram negative 

B.subtilis  S.aureus S.typhi E.Coli 
5a 11 07 10 -- 
5b 14 19 22 15 
5c 10 13 12 08 
5d 06 12 10 14 
5e 13 16 09 10 
5f 12 08 15 12 
5g -- 07 10 -- 
5h 19 24 21 16 
5i 08 14 09 10 
5j 15 12 10 08 
5k 20 15 21 23 
5l 13 10 12 -- 
5m -- 12 08 06 
5n 10 13 18 12 
5o 07 12 10 08 
5p 08 13 16 12 
Streptomycin 22 -- -- 19 
Penicillin  -- 24 20 -- 
 

 
Scheme-2. Formation of 1,6-dihydro-2-methyl-4-(Substituted)-6-oxopyrimidine-5-carbo nitrile derivatives (5a-5p) 
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Scheme-2. Formation of 1,6-dihydro-2-methyl-4-(methylthio)-6-oxopyrimidine-5-carbonitrile (3) 

 
 
ANTIMICROBIAL ACTIVITY 
 
All synthesized compounds were evaluated for their 
antimicrobial screening against different pathogenic 
micro-organisms (gram +ve and gram -ve) such as 
Bacillus subtilis, Staphylococcus aureus, Salmonella typhi, 
Escherichia coli. The technique used in this experiment 
was paper disk diffusion method. To studying the 
activities of these compounds streptomycin and 
penicillin were used as standard drugs. All the 
compounds were dissolved in dimethyl sulphoxide 

period was 24 hours at temperature 37°c. Activity of 
compounds was determined by measuring the 
diameter of zone of inhibition, values obtained was 
compared with the values produced from standard 
drugs like streptomycin and penicillin. From all 
synthesized compounds (5b), (5h) and (5k) shows 
comparative activity with standard drugs 
(streptomycin and penicillin). The newly synthesized 
compounds show zone of inhibition 5-24 mm in 
diameter where as standard streptomycin exhibit zone 
of inhibition 19-24 mm in diameter. 
 
CONCLUSION 
 
This work describe proficient and absolute method for 
the synthesis of novel heterocyclic compounds such as 
1,6-dihydro-2-methyl-4-(substituted)-6-
oxopyrimidine-5-carbonitrile derivatives by simple 
and efficient route with good product yield. This 
protocol includes some important advantages such as 
mild reaction condition, easy work-up, product purity 
and short reaction time. 
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