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ABSTRACT 

Arsenic is known toxin its toxicity to humans is well known. World Health Organisation (WHO) and 
US Environmental Protection Agency have set the maximum acceptable level of arsenic in drinking 
water as 10μg/L. At present, 31 administrative blocks by the side of the river Ganga and adjoin areas 
are affected. Areas affected by arsenic contamination in ground water are all located in the upper delta 
plains and are mostly in the abandoned meander belt. The ground water of the study area is reported 
to be contaminated by geogenic source of arsenic. Arsenic accumulates readily in living tissues 
because of its strong affinity for proteins, lipids and other cellular components. Aquatic 
microorganisms are particularly known to accumulate Arsenic, resulting in considerably higher 
concentrations than in the water in which they live (i.e. biomagnification). In the present investigation 
attempts have been made to isolate bacteria and amphizoic amoeba from the groundwater and 
determine the total viable count of coliform and faecal coliform bacteria and also identify amoeba 
morphologically. In our investigation, the strains of 4 species were found. There is free living amoeba 
isolated from difference water sample collected from surrounding area of shukalaganj, Uanno ,Uttar 
Pradesh,  India. Environmental arsenic sources are all natural sources, water, air, living organisms and 
anthropogenic activities including mining, agricultural chemicals, wood preservatives, medicinal 
products, industrial activities.  
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INTRODUCTION 
Bacteriological contamination is rural area in a 
common phenomenon. Heavy metal conta-
mination of arsenic does not directly affect soil 
physico-chemical properties, biological activity 
and nutrients availability but also poses a serious 
threat to human health by entering the food chain 
and joining groundwater.1 The World Health 
Organization2 estimate 1.7 million deaths and 
54.2 million disability adjusted life year (Days) 
lost worldwide per year due to unsafe water, 
hygiene and sanitation. In India more than a 
million child deaths like diarrhea. According to 
NWP3, drinking water needs of human and 
animals should be the first priority on any 
available water Toxicity of Arsenic to be humans 
is well known.4 At present, 31 administrative 
blocks by the side of the river Ganga and adjoin 
areas are affected. Areas affected   by  arsenic   

contamination  in ground water are all located in 
the upper delta plains and are mostly in the 
abandoned meander belt.5 The ground water of 
the study area is reported to be contaminated by 
geogenic source of arsenic.  A range of Arsenic 
compounds, both organic and inorganic are 
introduced into the environment through 
geological (geogenic) and anthropogenic 
(human) activities. The natural & anthropogenic 
source  of arsenic in environmental are all natural 
sources (i.e. weathered volcanic, marine 
sedimentary rocks, fossil fuels, minerals), water, 
air, living organisms and anthropogenic activities 
including mining, agricultural chemicals (e.g. 
pesticides, herbicides), wood preservatives, 
medicinal products, industrial activities.6-9 Some 
recent works are our study, Arsenic in varied 
from 0-250 ppb (Table1).10 The toxicity of 
different forms of arsenic decreases in the order: 
arsine >  inorganic  arsenite  > organic  arsenite >  *Author for correspondence 
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inorganic arsenate>organic arsenate>free 
arsenic. Toxicity depends on factors such as 
physical state, gas, solution, or powder particle 
size, cell adsorption rate, elimination rate, and 
the nature of chemical substituents in the toxic 
compound . The deleterious effects of arsenic to 
human health resulting from environmental 
contamination have been reported worldwide.11 
There is a pressing need to develop new 
guidelines for the mitigation of Arsenic 
contamination keeping in view of the poisoning 
in both animal and plant life.  
Arsenic accumulates readily in living tissues 
because of its strong affinity for proteins lipids 
and other cellular components.12 Aquatic 
organisms are particularly known to 
accumulate arsenic, resulting in considerably 
higher concentrations than in the water in 
which they live (i.e. biomagnifications). 
Typical Enter Pathogenic E.Coli (EPEC) 
strains are a leading cause of infantile diarrhea 
in developing countries.13 In the present 
investigation attempts have been made to 
isolate bacteria and amphizoic amoeba from 
the groundwater and determine the total viable 
count of coliform and faecal coliform bacteria 
and also identify amoeba morphologically.  

AIMS AND OBJECTIVES 
The aim of the investigation was to detect 
bacteria and amphizoic amoeba from aquatic 
environment used by human beings and to 
determine the pathogenic and non pathogenic 
free living amoeba in natural water resources.  

MATERIAL  AND METHODS 
Drinking water samples were collected from 
India mark II hand pumps in and the surrounding 
Shuklaganj area. Samples (47) were collected in 
glass sterilized bottles and transported to the 
laboratory. Before filling the samples these 
bottles have been rinsed two or three times with 
period. The record of samples is maintained by 
an appropriate labeling, including the location, 
date, time and name of the sample collector. 
Identification of the sites was made by the co-
ordinates by using the GPS (Table 1). Analyses 
of the samples were done according to the 
standard method.14 The Bacteriological quality of 
water samples was carried out by enumerating 
coliforms    and     faecal     coliforms    including  

Escherichia coli by  determining their most 
probable number per 100 ml of sample with 
multiple tube fermentation method. The water 
samples collected were filtered through a sterile 
conical funnel using whatman filter no. 42. The 
residue was collected in the inner side of the 
cone of filter paper and 4.0 cm cone of the filter 
paper was cut by sterilized scissors and was 
placed in the centre of non-nutrient agar petridish 
plates already pre-seeded with Escherchia coli 
(as food for amoeba) keeping the inner side of 
paper downward. These plates were incubated at 
37.0oC for 8-10 days or longer for the growth of 
amoeba. The morphology of amoeba was carried 
out on Inverted Fluorescence Microscope. 
Amoeba was identified on the morphological 
basis of trophozoites, cysts and flagellates foll-
owing and the latest classification of protozoa.15    

RESULTS AND DISCUSSION 
Samples collected in monthly wise taken out and 
identified for bacterial counts. The total viable 
counts from the Gajyakheda varied from 5.0 x 
103 to 7.0 x 103. The total coliform/100 ml varied 
from 23 to 240. Majhara Pipalkheda area 
recorded as total viable count to be 6.0 x 104 to 
7.0 x105. Total coliform varied from 460 to more 
than 1100. Jabbupurva area recorded 6.0 x 104 as 
total viable count. Total coliform count was 53. 
Poni bajar and Poni areas total viable count was 
6.0 x 103 to 6.0 x 104. The total coliform/100ml 
varied from 1100 to more than 1100. Nihalkeda’s 
total viable count varied from 6.0 x 102 to 6.5 x 
105(Table 1). Total coliform varied from 19 to 
more than 1100. However, E.coli was absent. 
The coliforms and faecal coliforms are prime 
indicator organisms of faecal contamination in 
water. Although these indicator organisms may 
not be pathogenic, their presence indicates the 
possible occurrence of other pathogenic 
organisms in such water. The samples collected 
from 6, 11,15 and 42 showed coliform bacteria 
around 1100 and more than 1100. E.coli varied 
from 5, 7, 9, 12, 13, 14, 7 and 31 (Table 1). The 
identification of the isolates was done following 
the detailed biological characterization studying 
the morphology of the cysts and trophozoites 
locomotion, nuclear division and pathogenecity. 
In our investigation, the strains of free living 
amoeba isolated from different water samples 
collected   from   area   around   Shuklaganj were  
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Naelgaria, Acanthamoeba, Schizopyrenus and 
Hartmanella in whole year water samples. The 
occurrence of small free-living amoebae from 
water sources has also been reported from 
different parts of India and abroad. Human 
infection by Naelgaria   and Acanthamoeba has 
been reported worldwide. The environmental 
sources of amoebic isolates range from air to 
water and to soil. Our results are in conformity 
with other workers.16, 17 All samples showed the 
presence of amoeba except sample no 26, 28, 29, 
40, 41, 46 and 47 showed absence of amoeba 
because in this site, hand pump situated near 
pond (Fig.1). The April to June months 
witnessed maximum water consumption, more 
from hand pumps which provide a perennial 
source of water as compared to taps which run 
dry frequently. The rain during the months          
of  July  to  September on the other hand,  acts  to  

amplify contamination of ground and surface 
water in the insanitary conditions prevailing 
in the study area. Safeguarding drinking water 
supplies is a major health responsibility. 
Therefore, World Health Organization 
guidelines expressed the greatest emphasis in 
the microbiological quality of drinking water. 
For many years the emphasis in the country 
remained on achieving the target of 
“Coverage of population” with thrust on 
quality of water. Quality aspects of water 
supply and education of the people has been 
largely neglected. The concept of safe water 
eludes the common man. Consequently an 
outbreak of water borne diseases remains a 
burden on the society. Faecally contaminated 
water is usually the vehicle for transmission 
of cholera, either directly or through the 
contaminated food.18-21   

Table 1 :  Bacteriological quality of water collected around Shuklaganj ,Unnao, India 

S/N GPS location Location 
TVC 

(Cfu /ml) 

Total 
coliform 
/ 100 ml 

E. coli 
/100ml 

As 
(PPb) 

   1 N260 ‘29.925’ 

E0800 ′27.594’ 

Gajiyakheda 
(Shuklaganj) 

7.0×103 240 < 3 10 

   2 N260 ′29.925’ 

E0800 ′27.594’ 
6.5×104 240 < 3 25 

   3 N260 ′28.616’ 

E0800 ′23.046’ 
5.0×103 240 < 3 25 

   4 N260 ′28.066’ 

E0800 ′22.246’ 
6.5×105 23 < 3 250 

5 N260 ′28.069’ 

E0800 ′22.248’ 

Majhara Pipalkheda 
(Shuklaganj) 

7.0×105 >1100 < 3 5 

6 N260 ′28.668’ 

E0800 ′22.363’ 
7.0×105 1100 < 3 0 

7 N260 ′28.659’ 

E0800 ′22.363’ 
6.0×104 >1100 < 3 10 

8 N260 ′28.537’ 

E0800 ′22.468’ 
6.0×104 460 < 3 25 

9 N260 ′28.486’ 

E0800 ′22.869’ 
6.5×104 >1100 < 3 0 

10 N260 ′29.137’ Jabbupurwa 
(Shuklaganj) 6.0×104 53 < 3 0 
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E0800 ′23.542’ 

11 N260 ′29.389’ 

E0800 ′23.633’ 
Poni Baja  (Shuklaganj) 6.0×103 1100 < 3 50 

12 N260 ′29.331’ 

E0800 ′23.655’ 
Poni (Primary school, 

Shuklaganj) 6.5×104 >1100 < 3 0 

13 N260 ′29.352’ 

E0800 ′23.698’ 

Nihalkheda  
(Shuklaganj) 

5.0×103 >1100 < 3 10 

14 N260 ′29.430’ 

E0800 ′23.844’ 
4.5×103 >1100 < 3 25 

15 N260 ′29.391’ 

E0800 ′20.824’ 
6.0×102 1100 < 3 50 

16 N260 ′27.984’ 

E0800 ′25.891’ 
4.5×103 19 < 3 25 

17 N260 ′27.953’ 

E0800 ′25.831’ 
6.5×104 >1100 < 3 100 

18 N260 ′29.025’ 
E0800 ′24.899’ 

Maheshkheda  
(Shuklaganj) 4.7×104 < 3 < 3 5 

19 N260 29.605′ 

E0800 24.240′ Nayakheda 
(Shuklaganj) 

6.4×104 < 3 < 3 0 

20 N26029.039’ 
E0800 23.750′ 

5.6×104 < 3 < 3 5 

21 N260 29.191’ 
E0800 23.601′ 

Panchwati mandir 
(Shuklaganj) 6.0×104 < 3 < 3 0 

22 N260 ’29.357 
E0800 ′24.170 

Swaraswati palace 
(Shuklaganj) 6.7×103 < 3 < 3 0 

23 N260 29.096’ 
E0800 ′23.081’ 

Shuklaganj 

5.5×103 < 3 < 3 250 

24 N260 ′29.159’ 
E0800 ′23.560 

5.3×104 < 3 < 3 0 

25 N260’ 29.657’ 
E0800 ′24.058’ 

4.6×104 < 3 < 3 0 

26 N260 28.580’ 
E0800 22.994′ 

2.2×103 < 3 < 3 250 

27 N260 ’28.699 
E0800 22.382′ 

Mishra colony  
(Swarg dham)  

4.7×104 < 3 < 3 250 

28 N26028.946’ 
E0800 22.915′ 

Mishra colony   
(Ganga ghat) 

5.8×104 < 3 < 3 250 

29 N260 28.632′ Champapurwa 5.1×103 < 3 < 3 25 
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E0800 22.518′ 

30 N260 28.485 
E0800 22.836′ 

Champapurwa 
(Manshukheda) 5.5×104 < 3 < 3 0 

31 N260 ‘29.925’ 

E0800 ′27.594’ 
Ambikapuram 
(Shuklaganj) 4.5×102 >1100 < 3 0 

32 N260 ′29.925’ 

E0800 ′27.594’ 
Baunamau 

(Shuklaganj) 6.0×103 < 3 < 3 250 

33 N260 ′28.616’ 

E0800 ′23.046’ 
Shaheen market 

(Shuklaganj) 5.5×102 < 3 < 3 0 

34 N260 ′28.066’ 

E0800 ′22.246’ 
Ganga Pul (Shuklaganj) 4.8×103 < 3 < 3 250 

35 N260 ′28.069’ 

E0800 ′22.248’ 
Mishra colony 

(Entrance) 1.9×103 53 3 25 

36 N260 ′28.668’ 

E0800 ′22.363’ 
Mishra colony  
(Ghat ke pass) 

2.6×103 < 3 < 3 0 

37 N260 ′28.659’ 

E0800 ′22.363’ 
Mishra colony  
(Ganga ghat) 

4.3×104 460 3 0 

38 N260 ′28.537’ 

E0800 ′22.468’ 
Mishra colony  

(Naveen Badh kendra) 
4.2×102 < 3 < 3 50 

39 N260 ′28.486’ 

E0800 ′22.869’ 
Shuklaganj 

(Kafibar,Thane ke pass) 2.8×102 28 < 3 0 

40 N260 ′29.137’ 

E0800 ′23.542’ 
Shuklaganj (Rajdhani 

road mandir) 3.4×104 7.3 < 3 50 

41 N260 ′29.389’ 

E0800 ′23.633’ 
Shuklaganj (primary 

school, Netuwa) 2.7×103 15 < 3 250 

42 N260 ′29.331’ 

E0800 ′23.655’ 
Shuklaganj (panchayat 

bhawan, Netuwa) 5.2×103 1100 11 25 

43 N260 ′29.352’ 

E0800 ′23.698’ 
Shuklaganj 

(Rashmilok, Netuwa) 2.8×103 < 3 < 3 250 

44 N260 ′29.430’ 

E0800 ′23.844’ 
Shuklaganj  

(Sarosi) 
2.6×102 14 9.1 250 

45 N260 ′29.391’ 

E0800 ′20.824’ 
Shuklaganj (Sarosi, 
Sulabh sauchalay) 4.7×103 7.2 < 3 50 

46 N260 ′27.984’ 

E0800 ′25.891’ Poni bajaar,  
Bypaas road 

3.8×104 < 3 < 3 25 

47 N260 ′27.953’ 

E0800 ′25.831’ 
3.1×104 < 3 < 3 100 

<3 -  denotes absent 
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  Note : Name of the samples  are given in Table 1 

Fig. 1: Presence of amoeba in and around Shuklaganj area during study period in the hand 
pumps- Mark II 

CONCLUSION 
In our study, attempt has been made to isolate 
bacteria and amphizoic amoeba from the ground 
water   and   determine  the  total  viable  count of  

coliform and faecal coliform bacteria and also 
identify amoeba morphologically. The strain of 
free living amoeba isolate from different water 
sample collected from area around Shukalganj,  
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Unnao, (U.P.), India were Naelgaria, Acantha-
moeba, Schizopyrenus and Hartmanella because 
aquatic environment used by human being and to 
determine the pathogenic and non pathogenic 
free living amoeba in natural water resources. 
Present investigation finds that a phased water 
quality monitoring programme should be 
undertaken for improvement in water quality of 
this area. 
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