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  البظية–دراسة مقارنة للامتصاص الحيوي للطعادن الثقيلة في نوعين من الطحالب 

Phaeophyta  (Cystoseira compressa)   والخضراءChlorophyta 
(Chaetomorpha aerea)   إيظيبولو )تركيا( جطعت من مواقع مختلفة في سواحل 

   :الطلخص
الثقيمة وهى الكادميؽم، والشيكل، والكخوم، والدئبق، والشحاس، والحجيج، عشاصخ في هحه الجراسة تػ قياس تخكيدات ال

والخزخاء (  (Phaeophyta Cystoseira compressaوالسشغشيد، والخصاص، في نؽعيؼ مؼ الطحالب البشية 
Chlorophyta (Chaetomorpha aerea)  تػ جسعها مؼ مشاطق مختمفة عمى طؽل شؽاطئ إيشيبؽلؽ )تخكيا( بجاية

لػ تعهخ  ICP-OESبعج جسع العيشات وتحزيخها ثػ تحميمها بجهاز ،7102ونهاية صيف  7102مؼ خخيف 
الشتائج فخوقًا ذات دلالة إحرائية في الشحاس والدنغ والحجيج والخصاص والكادميؽم بيؼ نؽعيؼ مؼ الطحالب حيث 

(، p<0.05( ووججت في باقي العشاصخ حيث كانت قيسة مدتؽى السعشؽية )p> 0.05ت قيسة مدتؽى السعشؽية )كان
كسا أظهخت الشتائج عجم وجؽد فخوق ذات دلالة إحرائية بيؼ السؽاسػ في الدنغ، الحجيج، الكادميؽم، السشغشيد حيث 

خخى حيث كانت قيسة مدتؽى السعشؽية ( ووججت في باقي العشاصخ الأp>0.05كانت قيسة مدتؽى السعشؽية )
(p<0.05بذكل عام أظهخت الشتائج تبايشًا في تخاكيد ال ،)الثقيمة في نؽعي الطحالب السجروسة خلال جسيع  عشاصخ

الثقيمة في سؽاحل إيشيبؽلؽ )تخكيا( لػ يرل إلى مدتؽيات خطيخة حتى  عشاصخالفرؽل، يسكؼ القؽل أن التمؽث بال
 راسات التمؽث عمى فتخات مشتعسة والإبلاغ عشها بذكل روتيشي.الآن ، نؽصي بإجخاء د

،  Cystoseira Compressa، الطحالب البشية، الطحالب الخزخاء، Eniboluالامتراص الحيؽي،  :الكلطات الطفتاحية
Chaetomorpha aerea. 

Abstract 

    in  this study measured the  heavy metals concentrations, including Cd, Ni, Cr, As, Hg, 

Cu, Fe, Mn, and Pb, in two species of marine brown algae Phaeophyta) Cystoseira 

compressa) and green algae Chlorophyta (Chaetomorpha aerea), which were collected from 

various areas along the Inebolu beaches (Turkey) after that were Analysis of Samples  by 

ICP-OES, the results were no significant differences in Cu, Zn, Fe, Pb, or Cd between 

two species of algae when the observed threshold of significance was (p>0.05). And the 

other elements there are significant differences ,also the results showed that no significant  

differences between seasons in Zn, Fe, Cd, Mn And the other elements there are 

significant differences, it can be said that heavy metal pollution in the Inebolu coasts 

 



 

 

 

 
(Turkey) has not reached a dangerous levels yet, we recommend should be carried 

pollution studies out at regular intervals and reported routinely. 
Keywords: Inebolu, bio sorption, tow Species of  Algae 

Introduction 
   Since the 1970s, pollution has been a contributing factor to the issues. Six states have a 

gap at the Black Sea, but 18 countries used to discharge toxic wastes through the rivers 

flowing into the sea. Pollutants carried by rivers area unit the most source of pollution 

within the Black Sea. The pollution by heavy metals in marine ecosystems has been a 

problem on a global scale over the last few decades(Strezov, A. 2012; Oros et al., 2010), 

The Black Sea is the most important natural resource for biodiversity in Turkey (Bat et 

al., 2011), and its threat is amplified by not existing chemically or biologically 

decomposed, once released metals can stay in the environ(Noreña et al., 2012) ,the results 

of serious metals levels within the Turkish coast of the Black Sea were compared with the 

boundaries of people independent agency and undisputed that the water is additionally 

contaminated than in other coastal areas(Coban et al., 2009), Some aquatic creatures are 

being employed more frequently as bioindicators to evaluate contamination. Among the 

creatures most frequently employed for this are mollusks and algae. (Villares et al., 2002; 

Lavoie et al., 2009(,One of the main categories of algae studied is green-brown algae, all 

of which include pigments that aid in photosynthetic activity. Brown algae's characteristic 

hue is caused by an increase in the pigment content. PhycoAxanthin, whereas the green 

hue of green algae is caused by an increase in the amount of the photosynthetic pigment 

chlorophyll (Abu Habeel et al., 2019, the pH value has an impact on two components of 

the biosorption phenomena (Guibal et al., 1994). The biomass concentration is another 

crucial factor during metal uptake. The biomass, which includes green algae 

(Chlorophyta), mosses, ferns, and other plants, takes up more metal ions at lower cell 

densities than at higher cell densities at a given equilibrium concentration (Mehta and 

Gaur, 2001). These varieties of algae differ mostly in their cell walls, where sorption 

occurs (Romera et al., 2007). 

Study area 

   The samples were collected by hand  from tow  locations in the Inebolu coasts 

(Turkey). After that, they were washed with ambient water to remove clay sands, dusts, 

associated algae, sediments and debris.  The cleaned algae were then placed separately in 

polythene plates.  Finally, the seaweeds were shade dried for 10 days in a clean 

environment to prevent it from defilement (Kannan, 2014). 

 
                          Site 1                                                           Site2    

 

 



 

 

 

 
Sample analysis 

   Heavy metal analyses  For  samples  were performed in Kastamonu University Central 

Research Laboratory, 0.5 g of each sample was taken and HNO3 and H2O2 were added.  

the samples were then dried under a pressure of 200 and 45 bar for 15 minutes and then 

cooled to room temperature.  After cooling, the samples were added to ultra-pure water 

and the readings were performed in ICP-OES (SpectroBlue), the ICP-OES device used 

performs three readings for each heavy metal and yields in ppb.  There is a dilution factor 

200 for all samples.  Therefore, the results obtained were multiplied by 200 and all results 

were divided by 1000 and converted to ppm. 

 

Phaeophyta) )(Cystoseira compressa) Chlorophyta (Chaetomorpha aerea)  

Statistical Analysis 

       All statistical analyses were performed with SPSS .V24 version for Windows. The 

comparison between two Species of  Algae was studied by T-test for the two independent 

samples and the comparison between the seasons of the study data was studied by one 

way ANOVA. 
Results and Discussion. 

    The comparison between two types of algae was studied by t-test for the independent 

samples. 
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The comparison between the seasons of the study data was done by one way 

ANOVA. 
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Results and Discussion: 

    Tables (1, 2,3, 4, 5,6 and 7) describe measures of the two study algae by making a 

comparison between heavy metals Mn, Cd, Zn, Cu, Fe, Ni and Pb  by  the t-test of the 

two independent samples, the results showed that there were significant differences 

between the two types of algae where the value of the observed level of significance was 

(p<0.05) in tables (3, 5), the results showed that there were significant no differences 

between the two types of algae  where the value of the observed level of significance was 

(p>0.05) in tables (1, 2, 4, ,6 and 7), the results have shown that the concentrations of 

Cd,Cu,Fe,Ni in Chlorophyta were higher than Phaeophyta, and the concentration of Pb, 

Zn, Mn were higher in Phaeophyta, also the study has shown concentrations of heavy 

metals in Chlorophyta and Phaeophyta in all stations and seasons within the order of Fe 

>Mn > Cu > Zn> Ni> Pb >Cd, that high Fe and Mn contents compared to the other heavy 

metals are connected with their function in the organism, the Cu and its compounds 

usually exist in the biosphere only in trace quantities and participate in the biological 

cycle only in very low concentrations so that any increase of Cu content may lead to 

substantial damage in living organisms but is one of the most biologically important 

metals, the Pb, Cd concentration, both elements are present in the algae in concentrations 

but are not substantially affect the algal life cycle.  (Strezov et al., 2003), these data show 

that heavy metal contents in two species algea demonstrate various degree of metal 

accumulation, the obtained higher values of the studied zone can be attributed to the 

discharge influence of the big rivers entering the Black sea, such as Danube, Dnyeper, 

Dnyester, and local pollutant emissions , tables (8, 9,01, 00, 01,02 and 03) describe 

measures of the seasons by making a comparison between heavy metals Mn, Cd, Zn, Cu, 

Fe, Ni and Pb by one way ANOVA, tables 8,10, and 13) describe measures the 

comparison between  seasons for (Cu, Ni, and  Pb) the results showed that there were 

significant differences between seasons in this elements where the value of the observed 

level of significance was (p<0.05), tables(9, 00, 01, and 03), describe measures the 

comparison between seasons for (Cd, Zn, Fe and Mn), the results showed that there were 

no significant differences  between the two types of fish in this elements where the value 

of the observed level of significance was (p>0.05), the results have showen a slight 

 



 

 

 

 
increase in the concentrations of some elements during the autumn season this may be 

attributed to the fall the heavy metals with the first rain, where the air contains a great 

amount of pollutants and these pollutants drop down within the first rain period, these  

results are in agreement with the Chinese study by(Li & Zhang, 2010), where it have 

showen minimum total concentration of heavy metals was found in spring, and most 

variables tended to higher levels in the rainy season and many factors may influence the 

bioavailability of metals in algae including pH, salinity, temperature (Jothinayagi and 

Anbazhagan, 2009). 

Conclusions: 

     The results  obtained indicate that the two Species of  Algae investigated show various 

degrees of metal accumulation and can be used as indicators for the type and quantity of 

anthropogenic contamination in marine ecosystems, this study have showen a seasonal 

variation in heavy metal concentrations during all seasons, the results Seemingly depend 

on biological specificity of the algae, Although that the results obtained do not show any 

form of danger but the possibility of deleterious effects after long period. generally the 

results showed Fe concentration Relatively higher than other heavy metalsthis may be 

attributed to connected with its function in the organism and Cd is least concentrated than 

other heavy metals, also showed that concentrations of heavy metals in autumn season 

the higher than other seasons this may be attributed to the fall  the heavy metals with the 

first rain, where the air contains a great amount of pollutants and these pollutants drop 

down within the first rain period. Finally, a special attention is required for treatment of 

industrial waste of Turkey before disposal into the coast ,In addition monitor and  control  

ships ballast. 
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