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Abstract: The quality of drinking water is a priority in most countries. Drinking water is crucial for 

food production and must be free from harmful substances, while also having a composition that is 

beneficial to health (Cybulski et al., 2021). The research problem is represented by the low quality 

of drinking water in Reverse Osmosis (RO) drinking water filtration stations, represented by its 

physical and chemical characteristics in the city of  Al-Nasiriyah and its impact on the general health 

of the city’s residents.  Given the importance of RO drinking water used within a wide segment, the 

current study aims to evaluate the toxicity of water with chemical pollutants and its suitability for 

drinking for residents of the city of  Al-Nasiriyah using the bioassay method.  

     To obtain toxicological results for this water in the current study in the city of Nasiriyah and at 

the various water filtration stations, samples were taken from water distributors in six different 

areas in the city of Al-Nasiriyah in 2024, which are Al-Shuhada, Al-Shumukh, Industrial Housing, 

Al-Salihiyah, Al-Rafidain, and Al-Mutnazah ) which are brought from stations.   Toxicity, both acute 

and cumulative, was recorded in almost all samples, but the highest was at station 4 (Al-Abada 

station) in the Salhiya area, where the percentage of coefficient deviation from the growth rate was 

(88.23%) after 24 hours and (88.33%) after 96 hours, with a stimulating effect.  This may be due to 

the presence of high concentrations of nutrients such as phosphates and nitrates in the 

aforementioned station, or as a result of water pollution during its distribution.  While toxicity was 

recorded with an inhibitory effect in samples (1,2,3), but with a percentage of deviation coefficient 

lower than what was recorded in station (4), while station (6,5) was the least toxic station.  The 

current results indicate the need to pay attention to stations for filtering and treating drinking water 

because they do not conform to the standard specifications for drinking water due to the 

dependence of a large number of the population on them.   

 

Keywords: Drinking Water, Reverse Osmosis RO, Al-Nasiriyah City,  Bioassay. 

Introduction 

Water represents the basic element that creates conditions suitable for life 

and its continuation, therefore issue of fresh water occupies the list of priorities in 

the interest of countries as well as researchers and specialists in this matter (Katko 

& Rajala, 2005), present and future, including the study area, in order to achieve 

good suitability for drinking water, especially after the increase in water 

consumption and the increasing human requirements for it.   

     Drinking water supplies essential elements like zinc, iron, manganese, 

and copper, but it can also carry harmful substances (Vriens et al. 2017). To ensure 

the highest quality, the water delivered to households through supply networks 

must be treated effectively. The success of this treatment is vital for consumer 

health, prompting ongoing advancements in water and wastewater treatment 
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technologies. The efficiency of these facilities is enhanced by combining them to 

obtain better technologies (Crini andLichtfuse 2019). 

    The use of mineral water and reverse osmosis water is considered an 

alternative to bottled water at the present time due to the latter's inefficiency in 

filtration and sterilization processes.   Therefore, the current study was intended 

to determine the biological suitability of drinking water from reverse osmosis 

plants in the city of Al-Nasiriyah by studying its toxicological properties using the 

biological screening method.  The goal of this study is to reverse the vulnerability 

of water to chemical pollution through a biological examination as a result of 

environmental warnings about contamination of drinking water in purification 

plants distributed to residential areas. 

     Evaluating the toxicity of various types of pollutants has become more 

accurate through the widespread use of biometrics, especially micropollutants in 

aquatic systems (Chatterji, 2007).   To obtain a direct measure of the degree of 

toxicity of any compound at low concentrations, biological tests are used.  Since 

biological methods are more sensitive than chemical methods, it is preferable to 

determine the potential effects of micropollutants through biological methods.  

Biological methods can work in two ways: in vitro and in vivo.   The use of cellular 

mechanisms in vitro is one way to detect chemicals, while in vivo methods 

evaluate the comprehensive effects of a toxic substance on entire organisms, thus 

giving a direct measure of environmental impacts (Besten, 2016).   In vivo tests are 

diverse and varied at different trophic levels, such as bacteria, algae, algae, 

crustaceans and fish, to evaluate the effects of toxic compounds on growth, 

reproduction, feeding activity and mortality (Kienle, 2011). 

  The great importance of microalgae as an essential biological product has 

given them increasing use as model organisms in bioassays (Aguirre-Martínez, 

2015; Ginebreda, 2010; Margot, 2013) and as a food source for higher trophic level 

organisms.   Preserving microalgae is essential for maintaining integrated aquatic 

ecosystems.   It should be noted that the relatively high sensitivity of fish and 

crustaceans to micropollutants makes them commonly used in ecotoxicological 

studies (Wijk, 2009).   Previous research on algal toxicity included both single algal 

species and natural algal populations containing multiple species, which served 

as representative test organisms (Goldman, 1972; Miller, 1975).  

     One of the abilities that algae have is the ability to recognize various 

pollutants., such as pesticides and heavy metals, which are strong inhibitors of 

acetylcholinesterase and alkaline phosphatase. These enzymes are found in 

Chlorella vulgaris, a green alga from the Chlorophyceae group, chosen for its 

stability in producing biological signals. The chlorophyll fluorescence from its 

photosynthetic activity allows for the determination of pesticides (Vedrine et al., 

2003), while the inhibition of its alkaline phosphatase and esterase enzymes can 

identify heavy metals (Durrieu, 2003) and organophosphorus insecticides 

(Chouteau et al., 2005), respectively. This approach also detects shifts in the 
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composition of natural microalgal communities and works as an indicator to 

assess environmental condition changes, as seen in marine (O'Connor, 2013), 

freshwater ecosystems (Sabater et al., 2000), and wetlands (Stevenson et al., 2002).  

       Study problem: The research problem is represented by the low quality 

of drinking water in RO drinking water filtration stations, represented by its 

physical and chemical characteristics in the city of Al-Nasiriyah and the impact of 

this on the general health of the city’s residents. 

      Aim of the study :Evaluating the toxicity of water with chemical 

pollutants and its suitability for drinking for residents of the city of Nasiriyah 

using the bioassay method. 

 

Materials and Methods 

Study area: 

      The current study was conducted within Nasiriyah city, where samples 

of drinking water (Reverse Osmosis) were collected from different areas and RO 

drinking water filtration stations in 2024. Distributed as follows: 

Sample (1) from the Al-Shuhada area, Al-Rawan station 

Sample (2) from Al-Shumukh area, highway station 

Sample (3) from the industrial housing area, Dhi Qar University intersection 

station 

Sample  (4) from the Salhiya area, Al Obada station 

Sample (5) from Al-Rafidain area, Al-Ubadah station 

Sample (6), Al-Montazah area, Al-Zaylat station 

Figure 1. Shows the residential areas from which the study samples were collected within the city of Al-Nasiriyah. 

The method of work 

     These samples were taken using  bottles washed with clean water for 

the purpose of ensuring that no external chemical pollution occurred from it. They 
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were transferred to the Advanced Environmental Laboratory in the Department 

of Biology / College of Sciences, and a toxicity test was conducted using a bioassay 

method on the intial day of taking the samples, where the numbers of cells 

Chlorella vulgaris algae were calculated  for intial day and after (24, 48, 96) hours 

for the purpose of calculating the growth rate and growth deviation coefficient. 

The bioassay was performed according to the  (R 52.24.808-2014). 

 

Results and Discussion 

     According to the results of the current study, different growth rates of 

the algae Chlorella vulgaris were obtained for RO drinking water samples, where 

the highest growth rate of the algae Chlorella vulgaris in sample 4 was (1.98) after 

96 hours compared to the other samples, while  Growth rate in sample 1 was (0.4) 

after 48 hours. 

      The effect of drinking water RO on Chlorella vulgaris differs from 

growing the algae in natural water, but despite this, the results indicated resistance 

to this algae and it was able to grow and the growth rate increased after 96 hours. 

This may be attributed to the presence of nutrients that helped the algae to grow 

in the environment.  It is abnormal, especially in stations (5 and 4), where a 

difference in growth rates was recorded, and this may be attributed to pollution 

from RO water distributors in residential areas. 

Table 1: Growth rates of Chlorella vulgaris algae in the studied samples. 

Sample 6 Sample 5 Sample 4 Sample 3 Sample 2 Sample 1 control Time 

0.36 0.39 0.5 0.67 0.85 0.92 0.97 24 hrs. 

0.52 0.5 0.49 0.53 0.65 1.06 0.9 48 hrs. 

0.61 1.05 0.48 0.52 0.44 0.69 0.92 96 hrs 

 

     The percentage of growth deviation parameters of the alga Chlorella 

vulgaris out of control was recorded, and the highest values were in sample  4 

(88.23%) after 24 hours (acute toxicity with a stimulating effect) and after 96 hours 

it was (88.33) (chronic toxicity).   As for the lowest values of the deviation 

coefficient for the growth rate, it was recorded in samples 5 and 6 after 24 hours, 

and with an inhibitory effect, as in station 5, toxicity was recorded after only 48 

hours, while in station 6, toxicity was recorded after 48 and 96 hours, as for 

samples 1, 2, and 3.  Toxicity with an inhibitory effect on cell growth was recorded 

throughout the period, but at lower percentages than station 4.  

      The high deviation in growth rates from control rates indicates the 

presence of acute and chronic toxicity with an inhibitory and stimulating effect, 

especially since the growth rates indicated that it was an environment closer to the 

natural environment that is not subject to adequate purification, which therefore 

indicates the presence of chemical pollutants and nutritional elements such as 

nitrates and phosphates in the drinking water RO.  This was attributed to the 
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inefficiency of filtering drinking water RO and pollution from drinking water 

distributors and its sources, such as river water, as it is the main source of drinking 

water used within the city of Al-Nasiriyah. 

 

 

Figure 2. Percentage coefficient of deviation of the growth rate (GR) of Chlorella vulgaris 

 
Conclusion 

The current study confirmed the environmental expectations regarding the 

quality of drinking water (RO) in the city of Al-Nasiriyah within the residential 

areas studied, as it recorded the presence of toxicity of both acute and chronic 

types and it was an encouraging environment for the growth of algae, which 

confirms that drinking water is in great need of treatment and follow-up due to 

the importance of drinking water (RO) for the adoption of a wide number of the 

population in this city. 
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