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Abstract: Surfactant is pollutants that enter in to water ecosystem through industrial and urban sewages. The objective of 

this project is to determine the level of LAS and seasonal trend in eight different station of the Anzali wetland and compare 

them with maximum allowable value. In the study 96 samples of water were extracted by liquid–liquid method and the LAS 

were determined as methylene blue active substances (MBAS).The concentration of surfactant in the Pirbazar and the Caspian 

Sea stations varied from 0.176 to 0.422, and 0.098 to 0.049 mg/l while the seasonal concentration varied from 0.49 to 0.422 

mg/l. The significant different were observed solely in the eastern of the Anzali wetland at the Pirbazar station (P < 0.05). The 

results showed that the highest of surfactant level measured about 0.27±0.10 mg/l at the Pirbazar station and the lowest 

recorded with 0.066 ± 0.022 mg/l in the Caspian Sea. The seasonal variations displayed, surfactant concentrations varied 

between 0.17 ± 0.07 and 0.10 ± 0.06 mg/l in winter and spring respectively, and average of 0.137± 0.037 mg/l. By the way no 

significant different were detected between seasons. In spite of this, LAS amount in water with other chemical material can 

create unfavorite effect on this ecosystem. 
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1. Introduction 

The Anzali wetland is one of the biggest wetland in Iran 

and is one of the most valuable wetland worlds. The ecologic 

variety, seasonal changes, wild life cause to make this 

wetland as unique ecosystem that has special place in the list 

of valuable international wetlands of Ramsar convention 

(consultant engineer grade 1, 1367). Domestic and industrial 

sewage enter directly or indirectly to these water ecosystems 

and pollute these ecosystems [1]. 

Among different pollutants, washing materials are more 

important for their use and also they are very dangerous for 

aquatic animals, though washing materials can be 

decomposed by special bacteria, but in high density, bacteria 

activity can be stopped or limited that its reason is pollutant s 

preventive action on bacteria enzymes that are necessary for 

decomposition of pollutant [2]. 

Biological decomposition of pollutants in places that 

pollution is very high is impossible. Watery systems in 

different grade are able to attract specific level of toxic 

materials, but when pollutant material become more than 

specific level, self-strainer method can be changed and its 

effect on aquatic animals be clear. Any types of Surfactants 

can be used in washing materials and they have industrial 

usage such as nutrition, medical industries, agricultural toxin, 

loom, wood, plastic, painting, leather production, 

photography, firefighting [3]. 

In watery ecosystems often surfactants density is less than 

0.1 mg/l except river watercourse and places that have more 

pollution source [4]. 

Washing materials trend to be on the top surface of water, 

therefore decrease oxygen s exchange with shallow water 

that this occurrence is very common in sewage evacuation, 

and creates weight blubbers in the river [5]. 

Surfactants can be divided to four groups that are 

following as: Anion surfactants, Cation surfactant, Unionic 

surfactant, amphoteric surfactants [2]. 

This study purpose had been determining of LAS amount 

in determined stations of Anzali wetland and also its seasonal 
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changes and comparison with permissive maximum density 

of washing materials in ecosystem.  

2. Materials and Methods  

2.1. Study Area 

The area under investigation is located in the Anzali 

wetland. It is with a catchment area of 3740 km2 contribute 

about 2 million m3 freshwater per year [6] and water is 

supplied by 19 inlet rivers and connected to the Caspian Sea 

through 2 outlet river. The wetland represents an 

internationally important wildlife reserve and sanctuary 

which is listed under Ramsar Convention [7]. During the last 

decades, the wetland has been threatened and destroyed by 

environmental pollution from seven identified sources of 

rivers, municipal, industrials, commercials, mines, 

agricultural, and hospitals [8, 9]. 

2.2. Sample Collection 

Sampling in 8 Anzali wetland stations has been performed as 

3 repetitions (Pir bazar, Pasikhan, centeral wetland, Siakishim, 

West wetland, Shanbehbazar, Moojshekan and Sea; Figure 1).  

For experiment, first Methyllen blue, chloroform and 

proponnol solution has been supplied. Extraction and 

measurement of surfectants has been performed by methyllen 

blue method and, spectrophotometry has been performed by 

year method [4]. Methyllen blue and surfectant has created 

complex that is more stable in pH 8 or 8.2 and extraction has 

been performed by decanter cone with mixture of Methyllen 

blue, chloroform and proponnol solution 1: 5: 5 and 12.5 and 

has been mixed severely in 30 seconds until liquid and 

organic phase will be separated and extraction will be 

repeated with adding 5 ml chloroform and choloroform add 

to other cone and 25 ml washing solution added to other cone 

and mixed severally in 30 seconds, and after mix of two other 

phase, separation has been performed in any stage by 5 ml 

chloroform. Organic phase has been transfered to JoJeh 

ballon and final solution volume become 50 ml, then by 

spectrophotometer device in wavelength 652, sample 

attraction was declared.  

 

Figure 1. Map of the study area and sampling stations in the Anzali wetland, Iran (Taken from: Google map). 

3. Results 

Table 1 showed the LAS amount in different season. In this table yearly minimum and maximum of LAS washing material 

has been declared. 

Table 1. Amount of LAS washing material (mg/l) in the Anzali wetland, 2002. 

no Station 
Season 

Spring Summer Autumn Winter Average SD Minimim Maximum 

1 Pirbazar 0.261 0.422 0.176 0.278 0.273 0.108 0.176 0.422 

2 Pasikhan 0.134 0.072 0.141 0.232 0.145 0.066 0.072 0.232 

3 Center 0.078 0.118 0.131 0.167 0.124 0.037 0.078 0.167 

4 Siakeshim 0.069 0.118 0.134 0.118 0.11 0.028 0.069 0.134 
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no Station 
Season 

Spring Summer Autumn Winter Average SD Minimim Maximum 

5 West 0.049 0.069 0.108 0.147 0.093 0.043 0.049 0.147 

6 Shanbehbazar 0.167 0.216 0.137 0.245 0.191 0.048 0.137 0.024 

7 Moojshekan 0.059 0.095 0.108 0.118 0.095 0.026 0.059 0.118 

8 Sea 0.059 0.098 0.059 0.049 0.066 0.022 0.049 0.098 

 
Average 0.104 0.151 0.124 0.169 0.137 

   

 
SD 0.061 0.119 0.034 0.077 0.073 

   
 

Seasonal change mean of LAS density is offered in table 1, 

as observed in summer, change level is maximum and in 

autumn change level of LAS is minimum and winter has 

more changes level in comparison to spring, whereas 

maximum level is observed in summer. From LAS density 

minimum view point, spring and winter are same and spring 

has least mean, namely 0.104 mg/l. The results showed that 

the highest of surfactant level measured about 0.27±0.10 

mg/l at the Pirbazar region and the lowest recorded with 

0.066 ± 0.022 mg/l in the Caspian Sea (Figure 2). 

 

Figure 2. Surfactant concentration in different stations in the Anzali 

wetland, 2002. 

The seasonal variations displayed, surfactant 

concentrations varied between 0.17 ± 0.07 and 0.10 ± 0.06 

mg/l in winter and spring respectively and average of 0.137± 

0.037 mg/l (Figure 3). By the way no significant different 

were detected between seasons (P > 0.05). 

 

Figure 3. Surfactant concentration in different season in the Anzali wetland, 

2002. 

4. Discussion 

Increase of population and increasing use of different 

washing material cause to high volume of LAS and 

additional material enter to wetland and influence aquatic 

animal and wetland trophy pattern so they have important 

role in creation of wetland eutrophication environment. 

Results of these studies shows that seasonal mean of LAS 

density was 0.137 mg/l. Maximum seasonal amount of LAS 

was in winter season with 0.169 mg/l and minimum amount 

was referred to spring season with 0.104 mg /l.  

Khorasani [3] reported maximum density of LAS in 

winter. With attention to this fact that both of measurements 

in two stage was performed in March, therefore has been 

concluded that washing of domestic furnishings by use of 

washing materials before Iranian new year show high effect 

in high density of LAS in this reason that indicate effect of 

human activity in the Anzali wetland system. 

Regional comparison indicates that the Siahkeshim 

wetland and the west wetland after the Sea and the 

Moojshekan stations have least density of LAS. Watershed of 

these regions has few populations and effect of human 

activity from LAS use view point is very weak. 

The sea and the Moojshekan stations with mean of 0.066 

and 0.095 mg/l have been minimum LAS amount. In these 

stations by reason of high hardness of seawater (high 

calcium) washing materials accumulate and sediment that 

decreased LAS density in water. The Pirbazar station with 

mean of 0.273 mg/l, minimum 0.176 and maximum 0.422 

mg/l has highest LAS concentrations. This station is 

influenced severely by human population activity in its 

watershed. Unresolved sewage of Rasht city and some 

villages, enter to the Anzali wetland by the Pirbazar river that 

is cause of high density of LAS in this region. 

Most of LAS after encounter to hard water of Sea and 

wetland sediment and phosphor of LAS is effective in 

fertility of wetland, in other hand LAS as chemical 

component has negative effects on aquatics animals 

especially primary users. On the basis of previous studies, 

primary producers are more resistant against to LAS in 

comparison to other energy levels. Effect of washing 

materials on zooplanktons is more than algae, approximately, 

density of washing material that is cause of death in more 

than 50% of zooplankton is between 7.5–52 mg/l but about 

algae this density is between 83-314 mg/l [5] Therefore 

registered amount is very lower than level that can have 

negative effect on algae and zooplankton. 

Different washing materials and detergents create different 

effect on aquatic animals. Investigation has showed that dish 
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washer liquid has more effect on zooplanktons death and also 

soap powders are more dangerous than washing machine 

powder [5]. 

Little detergents can break proteins of cell plasma 

membrane and cause to oil hydro carbor enters to cell [10]. 

Also petroleum products change to small drop by LAS and 

enter to organism and create negative effect on animal and 

human population structure by decrease of nutrition, growth 

coefficient and reproduction [11,]  

In east district, that many chemical pollutant such as oil 

hydro carbor, metal mineral, loom pollutant, agricultural 

toxins, domestic sewage and LAS enter to wetland ecosystem 

can increase LAS effects and create sever ecologic disorders 

in wetland [12].  

Decrease of LAS density by coagulation and 

sedimentation is dangerous for aquatics animals that live in 

sea bed [13, 14]. On the basis of WHO standard, suitable deal 

of LAS water ecosystems is 0.2 mg/l and maximum density 

is 1 mg/l. 

5. Conclusion 

Measured density in all of stations is lower than 

permissive maximum that has been determined by (WEPA) 

world environmental protection agency. In spite of this, LAS 

amount in water with other chemical material can create 

unfavorite effect on this ecosystem. In other hand, in this 

study, sampling was seasonal and may be high deal of LAS is 

in this region in other times.  
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