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Abstract. The different assays are required for the determination of general toxicity. These assays usually need 
technical personal and time-consuming. The alternative simple and non ethical assay is required for the preliminary 
assessment. But, these methods should be validated. In this study, the capacity of Artemia urmiana was measured in 
assessing food additives. The results supported that using A. urmiana might be not useful in preliminary assessment 
in food additives. 
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Artemia spp. (Crustacea, Anostraca), also known as brine 
shrimp, are typical inhabitants of extreme saline bio-
topes. Their populations are found in about 500 natural 
salt lakes from throughout the tropical, subtropical and 
temperature climatic areas (Tajik et al. 2008). The genus 
is subdivided into bisexual species and parthenogenetic 
ones. Up to this date, the following bisexual species 
have been described: Artemia franciscana and A. persimi-
lis in the New World, and A. salina, A. urmiana, A. tibetia-
na and A. sinica in the Old World (Abatzopoulos et al. 
2006). In its natural environment, at certain times of the 
year, these shrimps produce cysts that float on the water 
surface. The cyst has a shell and membranous coverings 
over the embryo which consists of three layers. The 
Artemia cyst shells are currently discarded as a waste 
product after the hatching and release of the free-
swimming nauplii (Tajik et al. 2008). 

Nowadays, there is a tendency that calls for substi-
tuting the use of laboratory animals in toxicological tests 
due to high cost and animals suffering caused by these 
tests. The alternative methods include proceedings that 
could replace the experiments carried out with animals, 
reduce the number of animals used in every test 
(Kanwar 2007). The A. salina assay is one of the best and 
rapid biological and toxicological assays for all labs. 
This assay has been used to detect general toxicity, in 
teratology screens, ecotoxicology (Carballo et al. 2002), 
screening of drugs (Kanwar 2007) hepatotoxic cyano-
bacterial strains (Lee et al. 1999), food additives (Kerster 
& Schaeffer 1983), and determination of bioactivity of 
plant product (Carballo et al. 2002, Silvia et al. 2007). It 

has gained popularity as a test organism because of its 
ease of culture, short generation time, cosmopolitan 
distribution and the commercial availability of its 
dormant cysts (Barahona & Sanchez-Fortun 1999). 

Urmia Lake is in the northwestern region of Iran. 
This lake is one of the biggest natural Artemia habitats in 
the world and it appears to be the only reservoir of the 
A. urmiana (Abatzopoulos et al. 2006). The using A. 
salina in assessing the food additives is common. 
Therefore, we selected some food additives for assessing 
the capacity of A. urmiana.  

The cysts of A. urmiana were obtained from the 
Artemia Research Center (Urmia, Iran). The Larvae 
were hatched from cysts at 26�C in filtered seawater. 
The hatched nauplii were used for the assay. 0.5 ml of 
the food additive (calcium propionate, potassium sor-
bets, ascorbic acid, sodium benzoate, and acesulfame) 
solutions with different concentrations (1, 10,100 and 
1000ppm) was added to 4.5 ml of brine solution. The 
experiment was run in four replicates of each concentra-
tion. The number of dead and survivor brine shrimps in 
each tube was counted after 24 hrs. Larvae were consi-
dered dead if they did not exhibit any internal or extern-
al movement. To ensure that mortality observed in the 
bioassay is related to bioactive compounds, dead larvae 
in each treatment were compared to the dead larvae in 
the control. The percentage of mortality was calculated 
as: percentage of survival in the control-percentage of 
survival in the treatment (Carballo et al. 2002).  

In this study, for the first time, we evaluated the 
potential use of A. urmiana in detection of cytotoxicity of 
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food additives. The previous studies in our laboratory 
with exposed A. salina to plant extracts, showed a good 
correlation between concentration and mortality of them 
(Salar-Amoli et al. 2009). In the present study, our 
results does not show dose–response manner. Further-
more, in the evaluation of food additives, some physico-
chemical parameters, including pH, influenced the rate 
mortality of Artemia. pH should be maintained between 
8-9 because levels below or above can be lethal. 
Therefore, we observed a high mortality in the ascorbic 
acid group. Moreover, there were slight differences 
among the mortality of control and treatments in 
calcium propionate and potassium sorbets groups. This 
does not offer an opportunity to use A. urmiana in a 
toxicity test. Nevertheless, it seems that more extensive 
studies with more samples of food additives are 
required to confirm these results. 
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