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Abstract: 

During the evaluation of water quality before and after treatment in one of the three water 
purification stations in Baghdad city.  

Three uncommon bacterial species were detected and isolated from the water of Tigris 
River and the drinking water after treatment in purification station using conventional 
bacteriological methods and API20E technique for the identification of bacteria.  

The isolated bacterial species were Pantoea spp. Rahnella aquatilis and Sphingomonas 
paucimobilis which were belonging to the families Enterobacteriaceae and Sphingomonadaceae. 

It is of noteworthy that, these species has not been previously isolated from the water of 
Tigris River or from any other Iraqi environment or clinical samples. 

Although, these bacteria were habituated natural environment (water, plants and soil), 
they are opportunistic pathogen and they sometime pose a real public health concern, they could 
infect different parts of human body and some of them were recovered from different hospital 
environments and equipments. 

  :الخلاصة 
التصفیة في بعض محطات معاملة المیاه في من خلال تقویم المیاه من الناحیة البكتریولوجیة قبل و بعد عملیات 

ھذه الانواع من . من میاه دجلة ومیاه الشرب بعد التعقیم في محطة التصفیة ةعزلت ثلاثة انواع من البكتیریا غیر الشائع,بغداد
لقد استخدم في تشخیص ھذه   Sphingomonas paucimobilisو  Rahnella aquatilisو  ,.Pantoea sppالبكتیریا ھي

 .الخاصة بتشخیص البكتیریا API20Eلانواع من البكتریا الطرق البكتریولوجیة المعتادة و كذلك عدة ال ا
ضمن عائلة البكتیریا المعویة اما بكتیریا   Rahnella aquatilisو  ,.Pantoea sppشخصت بكتیریا 

Sphingomonas paucimobilis  فقد شخصت ضمن عائلةSphingomonadaceae  . دیر بالذكر ان ھذه الانواع  ومن الج
 . من البكتیریا لم تعزل سابقا من البیئة العراقیة لا من میاه نھر دجلة و لا من العینات البیئیة او السریریة الاخرى 
الا انھا قد تكون ، و بالرغم من ان ھذه الانواع من البكتیریا تعیش في مختلف البیئات الطبیعیة من میاه و نباتات و تربة

ان ھذه البكتیریا قد تصیب الانسان  بامراض  . انتھازیة مرضیة احیانا و قد تؤدي الى مخاطر صحیة تصیب افراد المجتمع 
  .ویمكن عزلھا ایضا من عینات سریریة وغیر سریریة مختلفة من المستشفیات ، خطیرة مختلفھ

 
Introduction:  

Water is essential for industrial, 
pharmaceutical and hospital purposes, it is 
specially used for cleaning and hygiene 
purposes, and the greatest demand on water 
is destined for human consumption, 
therefore its quality being relatively 
guarantied up to the point where the pipe 
transportation network terminates [1].  

Human being, on the other hand, will 
continue to pollute the water reserves with 
different pollutant, bioaccumulation, 

agricultural, industrial radioactive, and most 
important is the contamination with 
microorganisms, especially those of the 
member Enterobacteriaceae, E. coli, Shigella 
spp. Proteus spp. Yersinia spp. Salmonella 
spp and others [2]. 

Water for human consumption is 
usually disinfected before being distributed 
to the consumers to ensure that the level of 
any potential harmful bacterial species fall 
under defined low level, for example, zero 
fecal coliform per 100 ml. In many 
instances, the quality of the water may have 
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deteriorated by the time it reaches to the 
consumers. 

This is often due to the recontamina-
tion after treatment owing to the regrowth of 
sublethally damaged bacteria harbored in 
biofilms[3]. According to the WHO[4]’ 
drinking water should be free from any 
organism that might pose a health risk to the 
human population. 

During the evaluation of water 
quality of Tigris river, the microbial analyses 
of Tigris river water were performed before 
and after purification in the water treatment 
system unit including estimation of the 
number of total viable microbial counts, total 
viable E. coli and Pseudomonas  aeruginosa 
and other pathogenic enteric microorganisms  
e.g. Salmonella spp. and Vibrio cholera . 

Three rare pathogenic bacterial 
species, Pantoea spp. Rahnella aquatilis and 
Sphingomonas paucimobilis were detected 
for the first time in Iraqi environment. These 
bacteria were widely distributed in soil, 
water, plant surface and human body [5]. 
However, many researchers reported that 
Sphingomonas spp. are a causative agents of 
human infection [5,6]. Pantoea spp. involved 
in oncology patient, neonatal ICU and of 
worldwide epidemic of septisemia [7], 
osteitis[8], cholelithiasis[9], occupational 
respiratory infection and skin allergy[10], 
blood stream infection in an elderly 
person[11], and peritonitis [12]. While 
Rahnella aquatilis was isolated from blood 
culture of oncology patient and patients from 
ICU department [7]. 

In Iraq, there are no any reports 
dealing with the detection and isolation of 
any of these bacteria from various Iraqi 
environmental communities or from human 
or plant bodies in spite of the importance of 
these microorganisms in nature and to the 
health of man. Therefore, the main objective 
of this research is initially to isolate these 
bacteria from Tigris river water and from the 
water used for human consumption. 

Materials and Methods: 
1- Sample collection: 

Water samples from Tigris river (20-
30cm under the surface of water from the 
point where it inters to the pipe of 
purification station) and from the 
purification station faucets (after sterilization 
of the opening of the faucets with alcoholic 
burner and to let out water for two minutes) 
were collected during 2010 in 250 ml. sterile 
bottles containing sterile sodium thio-
sulphate to a final concentration 0.01% (w/v) 
to neutralize any free or combined residual 
chlorine. All the samples were transported to 
the laboratory on ice and analyzed within 
12h. 

The purification stations were 
include Al-Karama station, located at the 
center of Baghdad, and provides parts of Al-
Rusafa and part of Al-Karkh sides of 
Baghdad with drinking water, and sharq 
Diglla station located at north of Baghdad 
and it provides Al-Rusafa side of Baghdad 
with drinking water abd Al-Qadissiya 
station, located at the south of Baghdad and 
it provides Al-Qadissiya region and around 
with drinking water[13]. 
2- Filtration and culturing of water samples: 
 Water from Tigris river and from the 
purification station were tested for the 
presence of total coliform by filtering 
duplicate 100ml. volume through 0.45 μm  
nitrocellulose filter (Millipore) and 
incubated  on  m Endo agar at 35 0C for 24h. 
For heterotrophic bacterial counts the 
Millipore filters were incubated on Triptic 
Soya Agar (TSA),  Difco, Detroit, Michigan 
(USA) at 37 0 C for 72 h . 
3-   Isolation and Identification of colonies: 

After 24hr incubation, cultures were 
examined for distinct colonies, the colonies 
were transferred on to surface of nutrient 
agar in plates and incubated at 37 0 C for 18-
24 h. All the colonies were tested for colony 
morphology and colony color. The 
identification tests for genera and   species 
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of each isolate were performed using 
conventional bacteriological methods[14], and 
confirmed by using API 20E  kit (Bio-
merieux) France .  
 
Results and Discussion: 

The enumeration of different 
potential pathogenic bacteria from water of 
Tigris and purification station revealed the 
isolation of a total of (103) isolates from 
Tigris river water and (46) isolates from 
purification station with different aspects, 
circular, sharp brilliant, opaque, light brown, 
dark brown, pink, orange, white and cream 
colored colonies. All these colonies were 
confirmed to indicate the presence of at least 
(13) different species of bacteria belonging 
to the families Enterobacteriaceae and 
Sphingomonadaceae. 

According to the API 20E  kit used in 
the identification of Gram(-ve) lactose 
fermenting and lactose non-fermenter 
bacteria, the total number of colonies found 
in water of Tigris river and purification 
station (CFU/ 100 ml.) and picked for 
identification  are shown in Table 1. There 
was a prevalence of isolation of 
Pseudomonas spp. and E. coli in both Tigris 
River and in the station after purification and 
to a lesser percentages for the rest bacterial 
isolates. 

Along with these potential patho-
gens, rare species of bacteria were also 
isolated, these  were , Pantoea spp, Rahnella 
aquatilis and Sphingomonas paucimobilis 
,these bacteria has not been previously 
isolated from water samples of Tigris or 
from any other environmental or clinical 
sources in Iraq. 

Pantoea spp. and Rahnelle aquatilis 
are Gram (-ve), lactose fermenters produce 
yellow colonies while Rahnella aquatilis 
form white or opaque entire edges colonies.  
Based on API 20E test, both species were 
urease negative and lysine and ornithine 
were not carboxylated, they uses glucose, 

arabinose, mannitol, rhamnose, and sucrose 
as substrate for energy production, and 
Vogus-Proskaure are positive [15]. 
Sphingomonas paucimobilis, on the other 
hand, form a yellow colored colonies of 
entire edge and are urease negative, do not 
reduce nitrate, it is positive for both catalyse 
and oxidase, lysine and ornithine are not 
decarboxylated and it utilizes glucose, 
sucrose and maltose for energy production 
and lactose not fermented [16] . 

Pantoea spp. , Rahnella aquatilis and 
Sphingomonas paucimobilis are considered 
opportunistic pathogens and very common in 
nature, soil, water, plants (including fruits 
and vegetable), animals and organic material 
decomposition (sewage). In the present 
study, they were found in water treatment 
system, demonstrating an adaptation to 
environment with low concentration of 
nutrients and a large range of temperature 
from 4oC to 42oC. 

Pantoea spp. was reported to be a 
causative agents of sever diseases of man 
and was isolated from different parts of the 
body, from children, new born babies, blood, 
joints, urinary tract infection and medical 
instruments, as well as from forest trees 
around the world and even from tanks of oil 
of jet air-plan [7]. Rahnella aquatilis, on the 
other hand, usually found in fresh water and 
isolated from bronchial washing of patient 
with acquired immunodeficiency syndrome 
(AIDS) [17] and from sickle cell diseases [18]. 

Although infection by Sphingomonas 
paucimobilis are rarely serious and could be 
effectively treated with antibiotics, it can 
cause active infection in human, e.g. 
bacteremia, peritonitis, brain abscess, 
respiratory and urinary infections, meningitis 
etc. and also recovered from hospital 
environment including tap water distilled 
water, nebulizers, dialysis fluids and other 
equipments [19 ,20]. And it could utilizes a 
wide range of organic compounds, toxic 
materials and some types of environmental 
contaminants, therefore, studies have been 
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held to further explore its metabolic 
mechanisms for more applications in 
Biotechnology [21]. 
 Finally, it is recommended that a 
further studies should be done and focusing 

on these species of bacteria, and their rule in 
producing diseases in Iraqi people, and 
trying  to solve problems of such  diseases of 
unknown causative agents . 

 
Table -1: Total number and percentages of identified species of Gram (-ve) bacteria isolated 

from the waters of Tigris River and from the purification station. 
 

Bacterial species 

No. and %  of species isolated from 
Tigris river Stations 

No. of 
isolates %  No. of 

isolates %  

Pseudomonas spp. 33 32.03 18 39.13 
E.coli 30 29.12 10 21.73 
Serratia spp. 1 0.97 1 2.17 
klebsiella spp. 15 14.56 4 8.69 
Citrobacter spp. 5 4.85 2 4.34 
Enterobacter spp. 5 4.85 4 8.69 
Proteus spp. 1 0.97 0 0 
Aeromonas spp. 2 1.94 1 2.17 
Vibrio spp. 6 5.82 0 0 
Salmonella spp. 0 0 1 2.17 
Sphingomonas Paucimobilis 1 0.97 2 4.34 
Pantoea spp. 2 1.94 2 4.34 
Rahnella aquatilis 2 1.94 1 2.17 
Total 103 99.96 46 99.94 
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