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Abstract 

This study aimed to identify the drinking water content of bacteria, yeast, mildew colon bacteria and 

heavy metals in Baghdad city /Al-Rusafa. Fifteen water samples were collected from different cities 

including (Al-Karrada, Al-Dora, Palestine street , Obeidi, Zafaraniyah, Kamaliyya, Zayouna, Adhamiya, 

Ur district, Talbiya, Jamila, Al-Bnouk district, Shaab, Baladiyat, Al- Mustansiriya district), Heavy 

elements were estimated in these samples, which including (Chrome Co, Lead pb, Copper CU, Cadmium 

Cd and Nickel Ni), Some microbiological tests were performed including detection of the total number of 

bacteria, Yeasts and Mildew and colon bacteria by using Bac Trac device. Results showed that heavy 

elements concentrations ranged from 0.1000-2.787 ppm for chrome element and 0.021-0.338 ppm for 

Lead, 0.0096-0.2461 ppm for copper, 0.2108-0.3308 ppm for Cadmium, and 0.0065-0.6556 ppm for Nickel. 

Clearly it was shown that concentrations of lead, chrome and cadmium higher than the Iraqi standard 

specifications specified No. 417 on 2009 related with drinking water. The results of this study showed 

that all samples were free from all microbial content and this result were matching by the Iraqi standard 

specifications above mentioned.  
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Introduction  

Heavy metal defined that any Metal with a 

relatively high density and considered 

poisonous into its low concentrations [1]. The 

heavy metal found as natural sources for 

Earth's crust and its continuous 

Environmental pollutants, because it cannot 

be decomposed or destroyed naturally or be 

related of another recourses, However, Its 

concentration has increased several fold as a 

result of various human activities [2].  

Humans can be exposed to harmful heavy 

metals in many ways, starting with the 

consumption of contaminated food and 

Exposure to airborne particles or 

consumption the contaminated water, Where 

it  accumulate over a period of time. Diseases 

caused by water can be attributed in many 

cases to exposure to high concentration of 

heavy elements for each of the   organs and 

not organs Contaminants [3]. Providing safe 

drinking water is very important for human 

life, safe drinking water should not be caused 

serious risk on human, al thought that some 

of heavy elements necessary to health 

human. High concentrations can have 

negative effects [4].  

Industrial processes generate wastes that are 

discharged mostly into the environment. 

Industrial activities, particularly 

electroplating, smelting, chemical industries 

and manufacturing processes, are sources of 

heavy metals found in water. Poor domestic, 

industrial and agricultural waste water 

contains high concentrations of metals that 

are often discharged into the environment.  

Heavy metals such as mercury and lead may 

enter the atmosphere due to pollution of 

traffic and industrial activities that can be 

deposited in the soil around the reservoir and 

then enter the water with runoff [5]. A 

number of heavy metals can cause cancer, 

such as inorganic or non-carcinogenic arsenic, 

such as the risk of mercury in humans; 

Studies have indicated chronic and other 

chronic sub-effects of exposure to heavy 

metals. Previous studies indicate the 

presence of heavy metals in drinking water, 

including their types and quantities, and 

families that affect concentrations of metals, 

sources, human exposure, risk and 

evaporation. Despite significant progress, 

research is needed to ensure safe drinking 
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water. Communities, small and rural 

individuals often consume high-quality water 

more heavily than the values of guiding 

principles [6]. Many people struggle to obtain 

safe drinking water. Clean water and 

treatment for every home may be standard in 

Europe and North America, but in developing 

countries access to clean water and sanitation 

is not ideal and waterborne infections are 

common. Two and a half billion people can’t 

access improved sanitation, and more than 

1.5 million children died every year due to 

Diarrhea diseases [7]. 

 According to the World Health Organization 

(WHO), the deaths of water-related diseases 

exceed millions of people annually. Of these, 

most of the intestinal is microbial; cholera is 

considered the first 50% infections. In 

general, the greatest microbial risk is 

associated with ingestion of water 

contaminated with human or animal feces. 

Freshwater, wastewater and coastal marine 

waters are the main source of fecal 

microorganisms, including pathogens [8, 

9].Acute microbial diarrheal diseases a major 

health problem in developing countries. 

People affected by diarrheal diseases suffer 

from the poorest financial resources and the 

poorest health facilities. Children under 5 

years of age, particularly in Asian and 

African countries, are the most affected by 

microbial diseases transmitted by water [10]. 

The microbial diseases of water also affect 

developed countries, in the United States of 

560,000 American estimated that one person 

suffering from water-borne diseases annually, 

7 and. Million suffer from mild infection 

12,000 to moderate resulting in death. [11]. 

The current study aimed at estimating the 

concentration of elements of heavy water in 

the city of Baghdad /Al-Rusafa, as well as the 

assessment of microbial load in it and the 

extent of their conformity with Iraqi 

specifications and their impact on consumer 

health and safety.  

Materials and Methods  

Drinking Water  

Drinking water samples were obtained from 

different areas of the city of Baghdad / Rusafa 

and are shown in the Table (1).  

 

Table 1:  Drinking water samples were obtained from different areas of the city of Baghdad / Rusafa    
Code City Seq. 

A1 Palestine street 1 

A2 Al-Karrada 2 

A3 AL-Dora 3 

A44 Obeidi 4 

A5 Zafaraniyah 5 

A6 Kamaliyya 6 

A7 Ur district 7 

A8 Adhamiya 8 

A9 Al-Bnouk district 9 

A10 Talbiya 10 

A11 Zayouna 11 

A12 Mustansiriya district 12 

A13 Baladiyat 13 

A14 Jamila 14 

A15 Shaab 15 

 

Heavy Metals Analysis  

Followed the method [12] of following metals 

(chrome, pb lead, Copper CU, Cadmium, 

Nickel Ni). The concentrations of these 

metals were measured using an atomic 

absorption type Shimadzu-AA 7000.  

Microbiological Determination 

The following tests were adopted in 

accordance to [13] of the total number of 

bacteria in the total number of bacteria and 

the promise of yeast and mold. Tests 

included: 

 

Total Count of Bacteria 

Nutrient agar The mean of the bacterial 

number was prepared using the middle and 

the leaves to melt 28 g of medium per liter of 

sterile water and sterilized the medium by 

the balances on the degree 121 degrees for 15 

a minute. Normal 9 mal was added from the 

water sample of sterile saline using sterile 

saline tubes to produce a series of decimals 

for each sample of water samples. After that, 

one ml of each group was placed in sterile 

sterilized dishes. In addition, the middle of 

the plant was added under the sample (pour 

plate) the plates were incubated for 24 hours 

at a temperature of 37 m.  
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Yeast and Mold Counting 

Sabouraud Dextrose Agar in yeast and mold, 

with 65 g of medium per liter of sterilized 

water dissolved and sterilized with 121 mm 

for 12 min for 1 minute. A series of decimal 

dilution was carried out for each sample of 

water samples, followed by 1 ml of each model 

and then incubated at 27 ° C for 24 hours. 

accounting colon bacteria by using( Bac Trac 

4300): followed the method adopted in(2013 

,4300, Bac Trac), the preparation of the tumor 

medium of the growth of the colon bacteria 

165A (28 per cent of the water) per liter of 

water Bimmedia of the measuring water was 

then distributed the plant medium on the 

pipes of the bac Trac Add one ml of each 

sample of water to be examined for each tube 

containing the plant medium, B 24 ml of Bac 

Trac for an hour at a rate of. 

Results and Discussion  

Microbiological Determination  

All of results Microbiological tests showed for 

water sample Free all samples of bacteria 

Free all samples of bacteria and yeast and 

Molds, the test showed by bac trac free all of 

samples the examined water from colon 

bacteria. This results showed that watching 

to specified the [13] that not exceed numbers 

the air bacteria 1 * 10 2  for each 1 mal that be 

free exactly from total colon bacteria (TC) and 

fecal coli forms and fecal streptococci (FS).   

Municipalities are responsible for producing 

and delivering drinking water to consumers 

in Iraq, during the years 2004, 2005. Due to 

operations, the quality of drinking water in 

Iraq has significantly deteriorated the 

military and war in this country. The 

analytical laboratories of the Ministry of 

Environment and the Ministry of Health 

carried out chemical and microbiological tests 

and tests on drinking water in Iraq, and the 

percentage of water samples failed to be 

analyzed and tested was about 40% [15, 16]. 

Some efforts have been made to improve 

infrastructure and rebuild drinking water 

treatment systems. Several projects have 

been established in Iraq to supply bottled 

water and house water purification using 

disinfection units. A comprehensive study 

was conducted during the year 2006 for the 

evaluation of bottled water units and house 

purification units. The study showed the 

failure of some water bottles due to their high 

content limit [17]. Drinking water must be 

pure, disinfectant, suitable for human 

consumption and free from chemical 

contaminants such as lead, arsenic and 

benzene, as well as microbial contamination 

as a source of many epidemic diseases such as 

cholera Vibrio and viral hepatitis Hepatitis 

Parasites such as Cryptosporidium parvum 

which may pose a risk tolerance as well as 

the presence of glass parts and metal parts 

that cause certain health risks [18, 19].  

Conducted a field survey of chemical and 

microbial contamination. The results of this 

study showed that a Zafaraniyah and al 

sadar city was free of microbial 

contamination, while cases of contamination 

were evident in some sectors of Sadr City. 

This was attributed to the nuts and bolts of 

the drinking water network in Zafaraniyah 

city. In the water network of the city and did 

not repel the full network modernization of 

all sectors of the city in a timely.   

The Heavy Metals Concentration 

The mentioned results showed of Table (2) 

that chrome concentration of studies water 

samples, high concentration for metals of 

2.7875 ppm. (Part of million) in sample A9 

follow the samples A3, A6 with concentration 

2.3500 ppm. Than sample A7with 2.000 ppm. 

The metal concentration of 1.9125 ppm. Of all 

samples A1, A2. Although, the low 

concentration for chrome in sample A15 

0.1000, than A13, A14, A11 WITH 

concentrations of 0.1625 and 0.2500, 0.6000 

part of million, Ranges metal concentration in 

all samples between this values.  

 

Table 2: Chrome concentration of studies water samples 
Concentration (part with million ) p.p.m Seq. 

1.9125 A1 

1.9125 A2 

2.3500 A3 

0.9500 A4 

2.1750 A5 

2.3500 A6 

2.0000 A7 

1.8250 A8 

2.7875 A9 

1.1250 A10 

0.6000 A11 
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1.2125 A12 

0.1625 A13 

0.2500 A14 

0.1000 A15 

 

The table (3) showed lead concentrations of 

drinking water under study, low 

concentration for lead appears of sample A8 it 

reach 0.0545 ppm. Than sample A4, A9, A15 

with concentration of 0.0727 PPM. Than 

sample A12 with concentrations of 0.0758 

PPM. While high concentration for metal 

reach of sample A1 0.8788 ppm. Followed by 

sample A2 with concentrations of 0.6667 

ppm., and ranged concentrations the metal of 

all samples between this values. 

 

Table 3: concentration lead of drinking water under study 

Concentration (part with million ) p.p.m. Seq. 

0.8788 A1 

0.6667 A2 

0.3061 A3 

0.0727 A4 

0.1182 A5 

0.1788 A6 

0.1364 A7 

0.0545 A8 

0.0727 A9 

0.0970 A10 

0.1182 A11 

0.0758 A12 

0.3909 A13 

0.3697 A14 

0.0727 A15 

 

The mentioned results showed in table (4) 

concentrations of copper in tests samples that 

reached low concentration for metal 0.0096 

ppm. of sample A15 than sample A13 with 

concentrations of 0.0380 ppm. Than samples 

A9, A10, A7 with concentrations of 0.0558 

and 0.0618, 0.0677 part of million, 

respectively. High concentration for metsl 

ranged of sample A1 0.2461PPM.than 

samples A12, A3 with concentrations of 

0.2223 and 0.2104 part of million 

respectively. Concentrations of metal ranged 

of all samples between these values.  

 

Table 4: Concentration copper of drinking water under study 

Concentration (part with million) ppm. Seq. 

0.2461 A1 

0.1747 A2 

0.2104 A3 

0.1747 A4 

0.1569 A5 

0.0737 A6 

0.0677 A7 

0.1272 A8 

0.0558 A9 

0.0618 A10 

0.1331 A11 

0.2223 A12 

0.0280 A13 

0.1093 A14 

0.0096 A15 

 

The mentioned results showed in table (5) 

concentrations of Cadmium in drinking water 

under study that reached low concentration 

for sample A14, 0.2108  ` ppm. of sample A15 

than sample A13 with concentrations of 

0.0380 ppm. Than samples A9, A10, A7 with 

concentrations of 0.0558 and 0.0618, 0.0677 

part of million, respectively. High 

concentration for metal ranged of sample A1 

0.2461PPM.than samples A12, A3 with 

concentrations of 0.2223 and 0.2104 part of 

million. Respectively. Concentrations of metal 

ranged of all samples between these values.  
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Table 5: Concentration copper of drinking water under study 
Concentration (part with million) ppm. Seq. 

0.3082 A1 

0.3036 A2 

0.3308 A3 

0.3217 A4 

0.2629 A5 

0.2901 A6 

0.2561 A7 

0.2584 A8 

0.3059 A9 

0.2765 A10 

0.2244 A11 

0.2606 A12 

0.2923 A13 

0.2108 A14 

0.2199 A15 

 

The mentioned results showed in Table (6) 

concentrations of Nickel in drinking water 

under study that reached low concentration 

for sample A14, 0.0065  ` ppm. Than of 

samples A9, A13 with concentrations of 

0.0148 and 0.0396 ppm. respectively. High 

concentration for metal ranged of sample A3 

0.6556 PPM. Than samples A7, A15 with 

concentrations of 0.4901 ppm. And 0.4321 

ppm. Respectively. Concentrations of metal 

ranged of all samples between these values.   

 

Table 6: Concentration Nickel of drinking water under study 

 

The mentioned results showed above that 

concentrations each of lead, cadmium and 

Nickel were high which it specified with [20] 

related with drinking water, which specified 

lead concentration not increase about 0.010 

ppm., cadmium not increases about 0.003 

ppm. In addition, Nickel not increases about 

0.020 ppm., while copper concentrations 

within the limits allowed with it about 1 

ppm., The specification did not refer to 

chrome element. The many of studies dealt 

water specifications of Iraq and Efficiency of 

filter stations, which referred to existing 

great fluctuation of water content from the 

heavy metals, the researcher [21] to study 

Evaluation of water treatment at Asala water 

station of the left side of Mosul city and the 

results study showed to good efficiency for 

station of remove some impurities and not 

efficiency of remove another impurities. The 

results study showed which did [Mohsen, 22] 

to Asala water of New Mahaweel City that 

acceptable efficiency to some treatment 

station of removes the turbidity at the time, 

in which the station failed to remove 

sulphates and insoluble Ions and dissolved 

solids where the removal rate was given 

unacceptable.[Ghawi, 23] did with study to 

estimate concentration of the heavy metals 

including (aluminum, lead, nickel , Camidium 

and Mercury) if drinking water in Diwaniya 

city found that there was high concentrations 

from two metals aluminum and lead are high 

from the limits you have set  [20]while the 

concentrations of the rest of the metals fall 

within the limits allowed by the specification 

mentioned. The high concentration of 

aluminum is attributed to the use of alum in 

the liquidation stages, while the lead is called 

to the exhaust of cars with high content, 

which moves to the atmosphere and then to 

the water, which requires the removal of 

these metals of drinking water using 

thrombosis. There is a relationship between 

the presence of heavy metals in water 

Drinking and the spread of certain diseases 

Concentration (part with million) ppm. Seq. 

0.1425 A1 

0.3908 A2 

0.6556 A3 

0.2915 A4 

0.3990 A5 

0.3659 A6 

0.4901 A7 

0.3825 A8 

0.0148 A9 

0.2713 A10 

0.3249 A11 

0.2749 A12 

0.0396 A13 

0.0065 A14 

0.4321 A15 
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such as kidney failure, cirrhosis of the liver, 

hair loss and chronic anemia. The prevalence 

of these diseases has increased significantly 

in the last few years due to air pollution and 

contamination of drinking water by heavy 

metals such as lead, cadmium, chrome, 

arsenic and mercury, which are dangerous to 

human health. Corrosion of water transport 

pipes or leakage from different sources causes 

the concentration of this metals in water 

These factors cause the collapse of the human 

immune system, which is the gateway to 

infection of the body diseases. These injuries 

are acute and chronic. Renal failure is 

associated with lead, cadmium and liver 

cirrhosis. It is related to copper, molybdenum, 

and chronic anemia in copper and cadmium. 

Cancer is also associated with several heavy 

metals, but the concentrations of these metals 

are rarely high in drinking water enough to 

cause or cause these harmful effects on the 

body [24].  

A joint study between the Italian Red Cross 

and the environmental laboratories in 

Baghdad was carried out [25] evaluated the 

drinking water from a  16 residential area in 

Baghdad by chemical reference to samples of 

raw water and water directly from the 

purification stations, 17 Mineral metals The 

results of the study showed that the water 

samples were analyzed as  good quality has 

been relatively high concentrations appeared 

zinc, iron, this concentrations have no effect 

on the quality of drinking water  iron and 

manganese  as they are removed together 

through water treatment efficiently, and can 

damage water pipes be one of the reasons of 

high iron concentration with it. In Malaysia 

[26] studied the concentrations of heavy 

metals in drinking water and evaluated 

health risks and biological monitoring studies 

from 2003 to 2013,  showed study that the 

concentrations of these metals were below the 

allowable limits as proposed by WHO and 

Malaysian  and Ministry of Health. The 

studies stressed the need to pay attention to 

the methods of collection, storage and 

transport of water and analyze it 

continuously to help risk managers to reduce 

exposure to high concentration of these 

metals and reduce their harmful impact on 

consumers. 

Conclusion 

Previously, drinking water (tap-water) in Iraq 

suffers from its bad quality and contaminated 

with many microbial and heavy metals, due 

to low efficiency of waters purification and 

that’s affects on human health. But results of 

this study showed that there were not any 

contamination with any microbial growth and 

it’s applied the Iraqi Standard Quality. So 

that a good impact and refer that an 

improvement in filtrations and purification of 

tap-water in the capital of Iraq.     
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