


























Prof. Shaukath Ara Khanum project report 

UGC major project  

Project Title: Synthesis of 2-(N-methyl indole)methyl-N(4- benzoyl)                        

Phenoxy butanone benzimidazoles and efficacy as anti-microbial agents 

 

An antimicrobial is a substance that kills (microbicidal) or inhibits (microbistatic) the 

growth of microorganisms such as bacteria, fungi or protozoans. Humans have several 

reasons to be interested in the study of microorganisms. Many microorganisms cause disease 

in humans. Bacteria and fungi can be parasites of humans, causing anything from food 

poisoning to athletes foot to malaria. All viruses are pathogenic or disease-causing. Viruses 

are responsible for deadly diseases such as AIDS and polio, as well as milder forms like the 

common cold. Some viruses have even been implicated in the development of cancer.
 

Pathogenic bacteria can cause infectious diseases. The most common bacterial disease is 

tuberculosis, caused by the bacterium Mycobacterium tuberculosis, which affects about 

million people. Pathogenic bacteria contribute to other globally important diseases, such as 

pneumonia, which can be caused by bacteria such as Streptococcus and Pseudomonas, and 

foodborne illnesses, which can be caused by bacteria such as Shigella, Campylobacter and 

Salmonella. Pathogenic bacteria also cause infections such as tetanus, typhoid fever, 

diphtheria, syphilis and leprosy. Even benzophenone, indole and benzophenone analogues 

exhibited antimicrobial activity. Encouraged by these informations this project has been 

proposed to. The main significance of this proposal is, synthesis of novel indole integrated 

benzophenone benzimidazole framework as anti microbial agents towards “PREVENTION 

AND CONTROL OF ANTIMICROBIAL RESISTANCE” 

Outcome of the project 
 

The synthesis of various indole and benzimidazole containing benzophenone 

derivatives was achieved by multi step synthesis. All the synthesized compounds were 

subjected for the antimicrobial activity and compared with the activity of standard drugs. In 

the series four compounds were publicized as potent compounds among the tested strains. 

Further, results obtained from docking studies were accordance with in vitro results. Finally, 

the structural activity relationalship revealed that substitution of electron withdrawing and 
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donating groups in the proper position and the combination of two heterocyclic moieties, with 

benzophenone nucleus leads to the enhanced bioactivity of the synthesized compounds. 
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4. Synthesis of (4-Benzoyl-phenoxy)-acetic acid derivatives and their efficacy as 
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VGST major project 

Project Title: Design, Synthesis and Evaluation of Benzoxazole and Triazole 

Analogues 

as Xanthine Oxidase Inhibitors 
 
 

The discovery and development of new Xanthine oxidase (XO) inhibitors in a search 

for better treatment is the main goal of this project. In recent decades, problems of multi-drug 

resistant towards gout, inflammation, jaundice, etc., have reached an alarming level in many 

countries around the world. Resistance to a number of XO inhibitory agents is becoming an 

increasingly important global problem. An effect caused by the XO poses a serious challenge 

to the medical community and the need for an effective therapy is the main significance of 

this proposal. In short the main significance of this proposal is, to develop environmentally 

benign methods, using solid support and microwave activation, synthesis of novel XO 

inhibitors towards “PREVENTION AND CONTROL OF GOUT, INFLAMMATION, 

JAUNDICE etc” 



Outcome of the project 

 
[4-(3-morpholine) aroyl phenoxy]pentyl benzoxazoles  and [4-(3-morpholine) aroyl 

phenoxy]pentyl triazoles heterocyclic compounds have been synthesized in excellent yield. 

The synthesized compounds were characterized by Infrared spectrophotometer. Besides, 

some of the heterocyclic compounds were screened for xanthine oxidase inhibition, which 

has shown good result. In addition, students and research scholar have borrowed books and 

refereed for the preparation of their seminars, home assignments and also for solving many 

problems. Also, utilized the equipment purchase from VGST-CISEE grants  for carrying out 

their dissertation and project work. 
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Executive Summary of the Final Report 
of a Major Research Project supported by 

University Grants Commission 

New Delhi – 110 002 

1. Title of the Project:  

Studies on the morphological and molecular variability of rice blast pathogen in 

four main rice growing districts of Southern Karnataka 

 

2. Name and address of the Principal Investigator: 

Dr. N.S. Devaki, 
Associate Professor, Dept. of Molecular Biology, Yuvaraja’s College (Autonomous), 

University of Mysore, Mysuru - 570 005, Karnataka  

 

3. Name and address of the institution: 

Dept. of Molecular Biology, Yuvaraja’s College (Autonomous), University of 

Mysore, Mysuru 570 005, KARNATAKA 

 

4. UGC approval letter no. and date: F. No. 41-408/2012(SR) Dated 16 July 2012 

 

5. Date of implementation: 06th September 2012 

 

6. Tenure of the project: 06th  Sept 2012 to 31st Dec 2015 

 

7. Total grant allocated: Rs. 10,99,600.00 

 

8. Total grant received: Rs. 10,90,600.00 

 

9. Final expenditure: Rs. 11,18,965.00 

 

10. Title of the project: 

Studies on the morphological and molecular variability of rice blast pathogen in 

four main rice growing districts of Southern Karnataka 

 

11. Objectives of the project: 

· Collection of disease samples from the field from the four districts of Karnataka 

· Isolation of the pathogen and maintenance of pure culture 

· Study of morphological and biochemical variations  

· Differentiation of the pathogen based on differential varieties. Popular varieties of 

rice will be screened for resistance for the identified races (isolates collected 

during the investigation)  

· Molecular characterization of isolates of Pyricularia  grisea to identify the 

variations at molecular level. 



 

12. Whether objectives were achieved: Yes, objectives were achieved 

 

13. Achievements from the project: 

 

Ø Developed a simple and reliable protocol for isolation and storage of rice blast 

pathogen Magnaporthe oryzae 

Ø Identified 15 new pathogen races based on differential varieties of host 

Ø Showed ITS also can be used to understand the diversity of the pathogen 

Ø Morphological, biochemical and molecular diversity of 72 blast pathogen isolates are 

elucidated  

Ø Five research papers are published  

Ø One candidate successfully completed his Ph.D. under this project 

 

14. Summary of the findings: 

According to the latest revision of the UN population prospects, the world population is 

projected to grow by 34 percent from 6.8 billion today to 9.1 billion in 2050. There is 

urgent need to increase global production of rice with respect to increasing population 

with decreasing cultivating land. Rice plant suffers from many diseases caused by 

different pathogens viz., bacteria, fungi, viruses, phytoplasma and nematodes. Among the 

fungal diseases, the blast is considered as a major threat to rice production because of its 

worldwide distribution and its destructiveness. Blast disease of rice plant is caused by 

Magnaporthe grisea (anamorph Pyricularia grisea) is currently known as Magnaporthe 

oryzae. This disease is recognized to be one of the most serious diseases of rice crop 

around the world. A total of 171 places were visited and samples were collected from 101 

diseased plots from different geographical regions of Karnataka, India during 2012-2014. 

Disease incidence of 64.44%, 68.75%, 60.71% and 55.55% was recorded from major rice 

growing districts of south Karnataka viz., Chamarajanagar, Kodagu, Mandya and Mysuru 

districts respectively. Varieties MTU-1001, Jyothi and Sona Masuri remained highly 

susceptible in these four districts. Newly developed blast resistant varieties namely Rasi, 

KRH 4, Raksha and Mugad Siri 1253 were also found to be susceptible in some of the 

regions of Karnataka indicating breakdown of resistance. Thus, the emerging pathogenic 



variants among fungal populations trigger serious and incessant threat to the newly 

released resistant varieties also. 
 

Seventy two monoconidial isolates of M. oryzae were successfully established and 

maintained using a simple, reliable and inexpensive isolation and storage procedure 

developed by us. The growth pattern and growth rate of all the 72 M. oryzae on different 

media viz., oat meal agar and potato dextrose agar was studied to understand the extent of 

morphological diversity among these isolates. The growth measurement parameter and 

growth rate of 72 isolates of M. oryzae on two individual media and also between two 

media showed the P-value less than 0.05 (P ≤ 0.05). This indicated that there is a 

significant growth difference among isolates grown on individual media as well as 

between these two growth media. 
 

All the isolates were screened for virulence through pathogenicity test. Twenty-one 

isolates were found to be highly virulent. Among virulent isolates, 16 were selected for 

the race (pathotype) identification using eight standard international host differentials. A 

total of 15 pathotypes were detected among 16 isolates. We have chosen 20 M. oryzae 

isolates which ranked top for their virulence among the 72, for the isozyme analysis. 

Three isozymes viz., catalase, esterase and protease were screened for their activity and 

visualized on non-denaturing PAGE through the use of specific stains. The relative 

mobility (Rm) of each isozyme band on non-denaturing PAGE was calculated. A total of 

17 polymorphic bands were observed with an average of 5.66 bands for each marker. In 

UPGMA cluster analysis, two distinct clusters were formed in which isolates obtained 

from south districts formed separate cluster and few of the isolates collected from 

northern region of Karnataka formed separate subgroup in the other cluster. 
 

All the isolates of M. oryzae were characterized using ribosomal DNA sequences (ITS). 

Variability of rDNA sequences was found to be highly polymorphic with 0.068962 

nucleotide diversity showing 6 distinct clades. Thirty three haplotype groups were 

identified with haplotype diversity of 0.8881 and Tajima’s neutrality test with a D value 

of -1.96827 with P < 0.05 showing the presence of variations among the sequences of 

pathogen isolates. This shows the importance of characterizing internal transcribed spacer 

(ITS) to know pathogen diversity and its fitness. The fertility status of all the 72 isolates 

was examined using mating type alleles. 44 isolates belonged to MAT1 type (male 



fertile) and 28 isolates were of MAT2 (female fertile) and there were no hermaphrodite 

isolates. In a given geographical location, only one mating type was identified. Results 

revealed that the isolates obtained from these regions are not sexually fertile showing 

predominant asexual reproduction.  
 

Pot2 rep-PCR DNA fingerprinting profile showed 27 polymorphic bands with bands 

ranging in size from 0.65 to 4.0 kb and an average of 10 to 14 bands per isolate. Five 

distinct clusters were formed. Some of the isolates belonging to clusters 3, 4, and 5 are 

interlinked as these locations are close to one another sharing common geographical 

parameters and boundaries.  
 

21 SSR markers are taken to analyse genetic diversity. Significant variation among the 

isolates of M. oryzae was observed with 92 polymorphic bands with an average of 4.38 

bands for each marker. Average locus heterozygosity and polymorphic information 

content (PIC) in a total of 21 SSR markers were 0.73 and 0.60 respectively; Genetic 

similarity coefficient ranged from 0.20 to 0.63 indicated the existence of high 

polymorphism among the isolates. Cluster analysis interestingly indicated a correlation of 

grouping with the geographical boundaries. We have plotted virulence spectrum for each 

group and found out mixed types of reaction pattern in each group. Hence during 

breeding program locus heterozygosity, PIC and virulence spectrum have to be 

considered for obtaining stable resistance cultivars.  
 

When we compiled our morphological, pathogenicity and molecular data altogether it 

was very clear that there is significant diversity existing among these isolates. However, 

pooling of the data showed that correlation with geographical boundaries is not 

significant. Analyses of pathogen diversity using molecular tools are much preferable to 

understand differences at molecular level as compared to morphological data in a large 

population study. From this we are concluding that our investigations and output will 

supplement the data required for accelerating the engineering of blast resistance genes 

into rice cultivars through molecular breeding. 

 

 

 

 

 



15. Contribution to the society: 
 

Investigation carried out under the current project has generated data on status of the blast 

pathogen, incidence, fertility status and extent of genetic diversity existing among the 

isolates collected from southern Karnataka region. This study helped in understanding the 

variability of the pathogen, which is important for resistant breeding of rice cultivar 

against the blast pathogen. Thus the output of the present research work will indirectly 

contribute to the increase in rice productivity of our country. 

 

16. Whether any Ph.D. enrolled/produced out of the project: Yes, as under: 

Jagadeesh. D (Submitted Ph.D thesis on December 2018)  

Enrollment No. DOR.9.9/Ph.D/JD/435/2012-13 in University of Mysore, Mysuru 

 

17. No. of publications out of the project: Five 

 

i. Chandrakanth R, Jagadeesh D, Devaki NS (2014) Black light mediated growth 

and sporulation of Magnaporthe oryzae. International Journal of Agricultural 

Science and Research, 4:25–30 

 

ii. Jagadeesh D, Prasanna Kumar MK, Chandrakanth R, Devaki NS (2018) 

Molecular diversity of internal transcribed spacer among the monoconidial 

isolates of Magnaporthe oryzae isolated from rice in southern Karnataka, India. 

Journal of Genetic Engineering and Biotechnology   16: 631–638 

https://doi.org/10.1016/j.jgeb.2018.05.008 

 

iii. Jagadeesh D, Prasanna Kumar MK, Devaki NS (2018) Status of Magnaporthe 

oryzae infection in different districts of Karnataka, India and establishment of 

monoconidial cultures for understanding genetic diversity. International Journal 

of Agriculture, Environment and Biotechnology 11:345–355 doi: 

10.30954/0974-1712.04.2018.16 

 

iv. Jagadeesh D, Prasanna Kumar MK, Devaki NS (2018) A simple and reliable 

method for obtaining monoconidial culture and storage of Magnaporthe oryzae. 

International Journal of Life Sciences 6:540–543 

 

v. Jagadeesh D, Prasanna Kumar MK, Devaki NS (2018) Population analysis of 

Magnaporthe oryzae by using endogenous repetitive DNA sequences and mating-

type alleles in different districts of Karnataka, India. Journal of Applied 

Genetics 59:365–375 
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Identification of different sources of contamination to drinking water home collection, 

secondary processing, ground water and rain water harvesting 

 

Water is an important component to human survival as purified water is necessary for 

a healthier life style. Water quality is of a vital concern for mankind as it is directly linked 

with human welfare. With this knowledge, present study was performed to assess the potable 

quality of drinking water in Mysore city. Water samples from different drinking water 

sources, the access of contaminated water (sewage water) through cross linking of leaking 

points with piped supplies of drinking water and turbid, mud colored water samples, 

harvested rainwater and ground water samples were collected and analyzed for physico-

chemical and bacteriological parameters. Most of the water sample showed fecal 

contamination, total coliform count (MPN/100 ml) ranged from 2 and 1600 organisms/100 

ml in sewage mixed water sample, 43 and 1600 organisms/100 ml in turbid, mud colored 

water sample. Raw water of the river showed fecal contamination of Escherichia coli, 

Klebsiella pneumoniae, processed water with Salmonella typhi and sewage mixed water with 

S. typhi, K. pneumoniae and Citrobacter freundi. The results obtained were statistically 

analyzed. All the samples did not meet the WHO bacteriological standards for drinking 

water. Majority of the water sources were not safe for drinking. The presence of these 

pathogenic bacteria in the above drinking water sources may pose a serious health risk to 

consumers. Hence, regular disinfection of drinking water needs to be supplied. 
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Outcome 

 

RESULTS AND DISCUSSION  

          Drinking water samples were collected from different places like broken underground 

pipes forming pools of water in different conditions, leaky valves and open sump (Table1). 

Table 1. Bacteriological analysis of water samples collected at cesspools in Mysore city  

Area 

(Mysore city) 

Visited 

/ Not 

Visited 

Total 

bacterial 

count 

Field 

test  H2S 

bottle 

MPN of 

Total 

coliforms 

/100ml 

E. 

coli 

 

Fecal 

Streptococci 

Algal 

growth 

S1-Metagalli _ 0 _ 0 _ _ _ 

S2- Maharaja 

Ground 

A+ 0 _ 0 _ _ _ 

S3-Vanivilas 

water works 

B+ 16 + 350 + _ _ 

S4- Jayanagar A+ 3 + 43 + _ _ 

Cesspools visited and not visited by street animals (A+) and birds (B+); - Not visited 

Sample 1: Water sample was inoculated into H2S strip test bottle (K019) on the spot and 

incubated in the laboratory. After 12-18 h of incubation, bottle was observed for change in 

color to black color indicating H2S production. The H2S bottle showed negative result for 

H2S test. It confirms that water in the damaged pipeline is not contaminated. 

Sample 2: Water sample was inoculated into H2S test bottle and incubated at 37°C for 12-18 

h. The bottle was observed for change in color of water and it showed negative result for H2S 

strip test. It shows that water in the damaged pipeline is not contaminated.  

Sample 3: Water sample was collected and inoculated into H2S test bottle and incubated at 

37°C for 12-18 h. The bottle was observed for change in color of water and it showed 

positive result for H2S test. Water was analyzed by MPN method and total coliforms were 

enumerated 

Sample 4:  Water sample was inoculated into H2S test bottle and incubated at 37°C for 12-18 

h. The bottle was observed for change in color of water and turbidity. It showed positive for 

H2S test. Further, MPN of the water sample was calculated to obtain total coliforms. 
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Table 2. The bacteriological analysis of drinking water samples  

Parameters Control S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 

H2S bottle test No color  

change 

+ + + + C.sp./ 

S sp. 

C.sp./ 

S.sp. 

C.sp./ 

S sp. 

K / 

E 

K / E K / 

E 

Total bacterial 

count 

0 CFU/ml 32 3 26 18 25 16 7 5 0 9 

MPN/100 ml 0 / 100ml 31 9 1600 1600 1600 1600 2 20 0 110 

E. coli 0 + + + + + + + + - + 
+ = pathogen present, - = pathogen absent, C - Citrobacterfreundii sp., S- Salmonella sp., K - Klebsiella and  E - 

Enterobacter sp. 

 

S1 = Sample-1: Raw water of river Kaveri was collected from Hongalli water treatment plant 

S2 = Sample-2: High level reservoir 

S3 = Sample-3:  Sewage contaminated water from MandiMohalla 

S4 = Sample-4: Turbid water from MandiMohalla 

S5 = Sample-5: Vani Vilas water works 

S6 =Sample-6: Mahajanabadavane, Vijayanagara 

S7 = Sample-7: Maharaja ground, Jayanagar 

S8 = Sample-8: Veeranagere, Public tap water  

S9 = Sample-9: Ganeshnagar, Public tap water  

S10 =Sample-10: CSR-water tank,Vijayanagar 

 

Examination of all drinking water samples from different localities in Mysore city 

(Table 2) showed contamination to H2S bottle test indicating the presence of pathogens in the 

above collected water samples, total bacterial count a minimum of 2 CFU/ml in S7, S8 and a 

maximum of 32 CFU/ml in S1 (unprocessed water of river Cauvery, at Rt. Canal, Hongalli 

water treatment plant which supplies drinking water to Mysore city). The total coli-form 

bacteria ranged from 2 to 1600 MPN/100 ml in the water samples collected and showed a 

maximum value compared to prescribed water quality standards in all samples except S7, S8 

and S9. Fecal coli-form E. coli was present in all the samples except S9. From sample S5 

onwards, water sample was inoculated into new H2S test bottle, K022 (incubated at 37°C for 

24-48 h) and they showed Citrobacterfreundii sp. or Salmonella sp. contamination. S8 and 

S10 H2S bottles showed the water samples contamination by Klebsiella sp. / Enterobacter sp.   
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Results of bacteriological analysis of water samples 

                      

+ve H2S bottle                   MPN tubes with acid and    Total bacterial count on nutrient 

    gas production                           agar plate 

                                                    

     Metallic sheen green colonies                                           Microscopic view of Gram –ve  

           on EMB agar plate                                                                   bacterial slide 

 

Water samples were collected weekly from sewage mixed water 

Table 3.  Bacteriological analysis of weekly collected drinking water samples with sewage 

contamination 

 

Parameters 

 

S3.1 

 

S3.2 

 

S3.3 

 

S3.4 

 

S3.5 

 

S4.1 

 

S4.2 

 

S4.3 

 

S4.4 

 

S4.5 

 

H2S bottle 

test 

 

S / C 

 

V 

sp. 

 

S / 

C 

 

V sp. 

 

S / C 

 

P sp. 

 

K / 

E 

 

E.c / 

S  

 

K/E 

 

S/C 

 

MPN/100 ml 

 

1600 

 

170 

 

31 

 

9 

 

2 

 

350 

 

75 

 

110 

 

31 

 

43 

 

E. coli 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 

 

+ 
+ = pathogen Present,   - = pathogen absent, S/C- Salmonella sp. /Citrobacter sp., V. sp.-Vibrio sp., K-

Klebsiella/E-Enterobacter sp., P-Pseudomonas sp. 

S3.1- S3.5: Weekly collected sewage contaminated water samples at MandiMohalla, Mysore 

S4.1- S4.5:  Weekly collected turbid water samples at MandiMohalla, Mysore 

Water sample with sewage contamination – S3 and mud colored turbid water - S4 

were collected weekly once for five weeks from MandiMohalla, Mysore city in order to 

assess the extent of contamination due to mixing of sewage water with drinking water and 

turbid water after heavy rainfall (Table 3). Samples were collected every week in downstream 

direction so as to assess the range of sewage contamination in terms of distance and number 

of days the contamination persisted in water pipeline.  
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Analyzed weekly samples showed similar type of species that caused contamination 

in alternative week viz., Salmonella orCitrobacter sp. with Vibrio sp. in sewage contaminated 

water samples and gradual decrease in MPN values. Samples with color and turbidity also 

showed different types of species that contaminated viz., Pseudomonas sp., Klebsiella or 

Enterobactersp., E. coli or Salmonella or Shigella. Escherichia coli were most dominant in 

all weekly samples. The contamination had spreadup to 2 km long, for about five weeks and 

was still prevailing even after four weeks in the drinking water distribution pipeline.  

Results of bacteriological analysis of water samples 

       

Positive H2S bottle and MPN tubes       Escherichia coli with E. coli on membrane filter 

`        (green metallic sheen)                     

 

Drinking water samples were collected from different drinking water sources like house roof 

top harvested rain water, College tank water and ground water from bore wells and analyzed 

for bacteriological parameters (Table 4).          

                                                                                                                                                

 Photographs showing sources of drinking water contamination to harvested rain water 

Ground water and College tank water and its filtration                                                                                       

                                   

Fig.15. Roof top rain water harvesting                           Fig.16. Roof top rain water harvesting                            

                                      

Fig.17. Ground water surrounded by                                           Fig.18. Ground water  

                Contaminants  
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Fig.19. College tank water sample                                        Fig. 20. reverse osmosis 

with mud inside                                  water filter 

 

Table 4.Bacteriological analysis of filter water samples collected in different localities of 

Mysore city  

Parameters RWH-1 RWH-2 Ground 

water -1 

 

Ground 

water -2 

 

College 

water Tank 

Reverse 

Osmosis 

H2S Test + + + + + - 

MPN 

cfu/100ml 

9 2 4 2 1600 0 

Pathogen Vibrio sp. Vibrio sp. S/CBF - Vibrio sp. - 

+ = pathogen present, - =pathogen absent 

        RWH-1 and RWH –2 are harvested Rain water samples collected from the roof top of 

the houses and inoculated into H2S bottle (KO22) on spot and were incubated at 37
°
C. for 12-

18h. The bottle was observed for color change with turbidity and H2S test was positive for 

harvested rain water sample-1, and RWH-2 indicating the presence of Vibrio sp. Roof top 

harvested rain water shows surface contamination. This indicates that harvested rainwater 

must be treated prior to potable use. 

 Ground water samples – 1and 2 were collected and inoculated into H2S bottle (KO22) 

on spot and was incubated at 37°C for 12-18h. The bottle was observed for color 

change with turbidity and H2S test was positive for Ground water sample-1, indicating 

the presence of Vibrio sp. Source of contamination was anthropogenic activities near 

the water source. Ground water sample-2 was negative for H2Stest. 

 College water tank sample was collected and inoculated into H2S bottle (KO22) on 

spot and was incubated at 37°C for 12-18h. The H2S test bottle showed turbidity with 

color change, indicating the presence of Vibrio sp. contamination. 

 Water sample of reverse osmosis from the college’s department was collected and 

inoculated into H2S bottle (KO22) on spot and was incubated at 37°C. for 12-18h. 
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The bottle was observed for color change with turbidity and H2S test was negative for 

reverse osmosis filtered water sample, indicating the potability of water. 

The water samples were further analyzed by membrane filtration technique, filter disc 

was placed on sterile EMB agar plate and incubated at 37°C
 
for 24 h. and colonies 

were counted.  

RESULTS 

                                             

             H2S bottle with turbidity                                Positive MPN tubes 

                                

               Harvested rainwater filter disc                         Ground water filter disc 

                                 

                College’s water tank filter disc               Reverse Osmosis water filter disc 

  All water samples showed high contamination except Reverse Osmosis and this 

implies potability of water purifier sample.   

Drinking water samples were collected from different water storage containers, filters 

and analyzed. The isolates occurred thus are mentioned below in table No. 5  

Photographs of water stored in different types of containers 

                                                                   

Fig. 21 water collected by a plastic pipe, cloth filtration         



8 
 

                   

     Fig. 22 PC                Fig. 23 CU C             Fig.  24. CP            Fig. 25. AC 

 

Table 5. Bacteriological analysis of water samples stored in different type of containers 

Parameters  SC PC CU C CP AC 

H2S Test + + + + + 

MPN 24 43 

 

2 1600 75 

Pathogen Pseudomonas 

sp. 

Vibrio

sp. 

Pseudomonas 

sp. 

Salmonella

sp. 

Vibrio sp. 

SC-steel container, PC-plastic container, Cu C-copper container, CP-Clay pot, AC-aluminum container          

Drinking water samples stored in different type of containers were collected after 24 

hr and 48 hr of storage separately and analyzed. All the samples were inoculated into H2S test 

bottle and incubated for 18-24 hr at 37°C. The inoculated samples showed negative H2S 

bottle test for samples stored at 24 h and positive H2S bottle test for 48 h stored water 

samples. The positive samples were further analyzed for Total coliforms by MPN method and 

confirmed by biochemical tests. The water sample stored in Clay pot was highly 

contaminated and copper container showed a minimum contamination.  

Point-of-use water treatment systems are widely used for relatively small scale 

improvement of the quality of water intended primarily for domestic purposes. The units are 

mainly used in households for the treatment of water from sources such as rivers, streams, 

lakes, wells, springs and boreholes which has not been treated by conventional processes for 

domestic purposes. Even in households with piped supplies of water treated by conventional 

large scale processes, these units are often applied for improvement of the water  quality with 

regard to taste, odour and potentially harzardous chemical by-products such as chloramines 

and halogenated hydrocarbhons 
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Positive H2S bottle                Positive MPN tubes                     Membrane filter of clay pot                                                                       

       

Secondary filteration of drinking water  in different types of filter units at home 

Drinking water samples were collected from different filters and analyzed according 

to Standard procedure. The isolates occurred thus are mentioned below in table No. 6 

                                           

Fig. 26. Candle filter               Fig. 27. Pure-it filter                        Fig. 28. Aquaguard filter     

    

Table 6. Bacteriological analysis of water samples in different type of filter units 

Parameters Water 

Filters 

Candle 

filter-1 

Candle 

filter-2 

Pure it-1 Pure it -2 Aquaguard-

1 

Aquaguard

-2 

H2S Test Before + + + + + + 

After + - + - - - 

MPN Before 345 38 32 20 345 4 

After 170 0 2 0 0 0 

Pathogen Before Vibrio sp. Vibrio sp. Vibrio 

sp. 

Vibrio 

sp. 

Vibrio sp. Vibrio sp. 

 After Vibrio sp. - - - - - 

+ = pathogen present, - =pathogen absent 
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Results of H2S test to drinking water samples from filter units              

                                                                         

                    Before Aqua-guard filtration                                   After Aqua-guard filtration  

                            – turbidity seen                                      - no turbidity           

                                                      

                              MPN negative                                                 Membrane filtration negative 

 

Drinking water samples were collected before and after entering the different filter 

units and analyzed. All the drinking water samples showed contamination before entering the 

filter units. After filtration, the Candle filer showed vibrio sp. contamination, Pure-It filter 

and Aquaguard filter showed no contamination. By field survey report relevant information 

regarding their household activity,  it was known that by regular and at frequent intervals if 

the filter units were serviced or cleaned, potablity of the water is maintained well. Pure-it and 

Aquaguard filter units assured water purity for drinking and cooking purposes. 

 

Photographs of the houses showing contaminants on the roof topof the houses 

        

Fig. 29, Fig. 30, Fig. 31 and Fig. 32: showing fecal matter contamination on house roof top                                  

House roof top harvested rain water Sample was collected from different sampling spots and 

analyzed 
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Table 7. Bacteriological analysis of Rain water harvested samples  

Parameters RWH-1 

 

RWH-2 

 

H2S Test + - 

MPN cfu/100ml 32 0 

Pathogen Pseudomonas 

sp. 

          - 

RWH-1: harvested rain water before disinfection by chlorine of rain water sample 

RWH-2: harvested rain water after disinfection by chlorine, (Cl2 - 0.25ml / Lt) 

 

Harvested rain water was collected from the roof top of the house that was cleaned 

prior to rainfall. The place was free from all kinds of debris and dirt. After the rainfall, the 

first flush was allowed to flow so as to wash the roof top and later the rain water was 

collected through a channel of pipe fitted to the house roof top. A mesh was set below the 

pipe for the debris to collect and then water was passed through a three layered filter bed 

placed above the container. The first layer was made of small pebbles, the second layer was 

of washed and sterilized soil or sand particles and the third was a silk wool mesh. Harvested 

rainwater was made to pass through these three layered filter bed and was disinfected with 

liquid chlorine (0.25ml/L) and collected in big water cans, used to drinking and cooking 

purposes. 

RESULTS 

        

+veH2S test +ve MPN tubes        -ve H2S test and MPN tubes         Filter of harvested rain 

    water 

 

 

 

CONCLUSION 

 In conclusion, majority of the water sources had unacceptable total coliform count 

and all the water sources which were positive for presumptive coliform count had E. coli 

showing fecal contamination of water sources. Most of the samples were contaminated with 

H2S producing bacteria and many of them did not meet the WHO bacteriological standards 

for drinking water. The presence of Salmonella, Vibrio or E. coli in drinking water 
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particularly raises serious public health concerns in relation to the quality of processed water 

in Mysore city. Intervention measures like we recommend regular disinfection of drinking 

water sources, periodic bacteriological evaluation of drinking water sources and construction 

and distribution of piped water including creating awareness and educating residents on 

shallow well construction, citing and care, boiling of water and improving sanitation should 

be urgently instituted. There is also need to construct sewerage works for the rapidly 

expanding Mysore city to reduce incidences of contamination from septic tanks. Political 

leaders and bureaucrats should meet together and take necessary steps to solve the problems 

regarding drinking water contamination. They should plan to join all the rivers of our 

country, go-ahead and see that clean clear, contamination free water is provided to all. Thus, 

ensuring potable water for a healthy and hygienic life to everyone. 
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