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In this study, the ability of Oscillatoria limnetica was evaluated in the adsorption of copper and zinc within the
optimum growth conditions of these algae species. The algae exposed to different concentrations of copper
and zing, for testing ability of algae in removal of both elements. The results showed the significant ability of
O. limnetica to remove the copper ion from the aqueous solution. The removal percentage was 85.71, 65.71,
69.1, 84.78, and 88.35 for the concentrations 0.3, 0.5, 1, 2, and 3 ppm, respectively. There was a complete
removal of the copper on the day 11 of the experiment. The removal percentage of zinc was 97.23, 97.73,
98.28, 98.73 and 98.3 for the concentrations 3, 5, 7, 9 and 10 ppm, respectively. The results suggest that the
possible of using O. /imnetica in removal heavy metals from wastewater.
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INTRODUCTION

Water pollution is one of the most serious problems
because inorganic and organic wastes are discharge to
the aquatic environment either in water soluble or
insoluble forms [1,2]. Among the inorganic pollutants,
heavy metals are the most serious because of their high
solubility in the aquatic environments; living organisms
can absorb heavy metals. Once they enter the food
chain, large concentrations of heavy metals may
accumulate in the human body. If the metals ingested
beyond the permitted concentration, they can cause
serious health disorders [3].

In addition, they are non-biodegradable and have the
ability to accumulate in living organisms. Therefore, it is
necessary to treat metal contaminated wastewater prior
to its discharge to the environment. Bio-treatment with
microalgae has been particularly attractive because of
their photosynthetic capabilities converting solar energy
into useful biomasses and incorporating nutrients such
as nitrogen and phosphorus which, cause pollution and
eutrophication [4]. Previous study [5] stated that the
algae have many features that make them ideal for the
selective removal and reducing the concentration of heavy
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metals, which include high biosorption capacity, high
tolerance to heavy metals, ability to grow both
autotrophically and heterotrophically large surface area,
volume ratios, phototaxy, phytochelatin production and
its potential for genetic manipulation. The use of
microalgae for removal of nutrients from different wastes
has been described by a number of authors [6,7].
Therefore, attempts were made to use microalgae, living
or their dead biomass for removing heavy metals from
contaminated waters [8-10].

In addition, biodegradation and biosorption capacity of
some potential cyanobacterial species like Osillatoria
sp., Synechococcus sp., Nodularia sp., Nostoc sp. and
Cyanotheca sp. dominated the effluents and mixed
cultures showed varying sensitivity and the
contaminants were removed by all the species either as
individuals or in mixtures [11]. Oscillatoria is a filament-
ous cyanobacterium, which morphologically vary from
small isolated filaments, to filaments densely arranged in
a mucilagenous film. The aim of the study was
investigate the ability of Oscillatoria limnetica to remove
Zn and Cu from the aqueous solution and evaluate this
possibility to use this type of algae in the treatment and
removal of heavy metals from polluted water.

MATERIALS AND METHODS

Algae

The culture of O. limnetica was obtained from botany
laboratory/ Biology Department/ College of Science/
University of Baghdad. O. limnetica was cultivated in
Chu Medium No.10 after preparation. The preparation of
the medium was by suspended 123.0 mg in 1000 ml
distilled water and heat up if necessary to dissolve the
medium completely. It was sterilized by autoclave
(Labtech) at 1.5 (inch/cm?2) pressures and 121°C for 15
min and mixed well and dispensed as desired.

Preparation of copper and zinc standard
solutions

A standard solution of 1000 parts per million for copper
was prepared by dissolving 3.92 gm of CuS04.5H20 in
one litre of de-ionized distilled water (DDW). From this
standard solution different concentrations of copper (0.3,
0.5, 1,2 and 3) ppm were prepared for further analysis.
Standard solution of 1000 parts per million for zinc was
prepared by dissolving 4.39 gm of ZnS04.7H20 in one
liter of de-ionized distilled water, then different
concentrations of zinc (3, 5, 7, 9 and 10) ppm were
prepared from this standard solution. Fifty milliliter of
algal culture was added to 1000 ml of the medium
containing copper or zinc ions. Three replicates were
used for each concentration.

Growth conditions

The Oscillatoria limnetica was cultivated in 25°C with 50
eniestien /m?/s2 [12]. The growth was calculated
depending on the total account of algae.

Measurements of the heavy metal concentration
in the filter of the cultures of the algae

The algae was exposed to different concentrations of
copper and zinc to find out the ability of algae to remove
and tolerate copper and zinc ions by comparing to the
initial concentrations and measured the concentrations
of copper and zinc in filtrate. Usually, the algae
separated from the solution of culture by filtration with
fiberglass filter papers (Millipore filter paper) with
diameter of 0.45 micron, then measured the concen-
tration of the heavy metals in filtrate using Flame Atomic
Spectrophotometer to test the efficiency of algae in
removing and decreasing the concentrations of heavy
metals.

A continuation in the algae growth to compare between
the numbers at zero time until the end of the experiment.
The statistical analysis system- SAS [13] was used to
study the effect of different factors in study parameters.
Least significant difference —-LSD test was used to
significant compare between means and in this study.

RESULTS AND DISCUSSION

The present study showed that the removal percentage
of copper ions was increased through the experiment
from the first day until the eleventh. It reached 85.71,
65.71, 69.71, 84.78 and 88.35 % for the concentrations
0.3, 0.5. 1, 2 and 3 ppm, respectively (Table 1).

This increase was concurrent with the increase in
biomass since the biomass provides binding sites for
metal ions sorption, and the concentration strongly
affects the sorption of metal ions from the solution [14].

Table 1. Removal percentage of copper ions by O. limnetica.

Percentage of copper removal (%)

Day  0.3ppm 0.5ppm 1ppm 2ppm 3ppm
15t 50 40 54 69 79.4
4th 50 40 54 77 79.4
5th 100 70 70 85 84.7
Bt 100 70 70 85 90
7th 100 70 70 85 90
gth 100 70 70 925 95
11t 100 100 100 100 100
Mean  85.71 65.71 69.71 84.78 88.35
While the removal percentage of zinc ions Zn*?

concentrations 3, 5, 7, 9 and 10 ppm was 97.23, 97.73,
98.28, 98.37 and 98.3 respectively (Table 2). There was
an increase in the rate during the days of experiment
since the first day.

The results showed that the removal percentage
increased with increased of concentration, as a rule,
increasing the initial metal concentration results in an
increase in the biosorption capacity, because it provides
a driving force to overcome mass transfer resistance
between the biosorbent and biosorption medium [15].
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Table 2. Removal percentage of zinc by O. limnetica.

Day Percentage of zinc removal (%)
3ppm 5ppm 7ppm 9ppm 10ppm

1t 95.7 98.8 98.2 98.6 97.4
2nd 98 97.4 98.2 98.6 98.7
3rd 98 97.4 98.2 97.9 98.1
6th 98 97.4 98.2 97.9 98.1
7th 98 96.2 98.2 97.9 98.1
gth 95.7 97.4 98.2 97.9 98.1
oth 98 98.8 98.2 99.4 99.4
10t 98 98.8 99.2 98.6 98.7
11t 95.7 97.4 98 98.6 98.1
Mean 97.23 97.73 98.28 98.37 98.3

The result proved that ability of O. limnetica to remove
both copper and zinc ions with high efficiently. There
was continuous removal until the last day of the
experiment and complete removal of copper was found
by day 11 of the experiment. That is why; it can be use
this alge in cleaning water of pollution with Zn and Cu.

Conflict of interest
The authors declare that they have no conflict of interests.

REFERENCE

1. Dahiyas, Tripathi RM, Hegde AG. (2008) Biosorption of heavy metals
and radionuclide from aqueous solutions by pre-treated arca shell
biomass. J Hazard Mater 150:376-386.

2. Chen zZ, Ma W, Han M. (2008) Biosorption of Nickel and Copper on
to treated algae (Undaria pinnatifida): Appication of isotherm and kinetic
models. J Hazard Mater 155:327-333.

3. Babel S, Kurniawan TA. (2004) Cr (VI) removal from synthetic waste
water using Coconut shell charcoal and commercial activated carbon
modified with oxidizing agents and \or chitosan. Chemosphere 54:951-
967.

o

10.

11.

12.

13.

14.

15.

De la Nou EJ , De Pauw N. (2003) The Potential of microalgal
biotechnology. A review of production and uses of microalgae.
Biotechnol Adv 6: 725-770.

Chekroun KB, Bghour M. (2003) The role of Algae in
Phytoremediation of heavy metals. J Mater Environ Sci 4:873-880.
Queiroz MI, Lopes EJ, Zepka LQ, Bastos RG, Gold beck R. (2007)
The kinetics of the removal of nitrogen and organic matter from parboiled
rice effluent by Cyanobacteria in a stirred batch reactor. Bioresource
Technol 98: 2163-2169.

Rao HP, Kumar RR, Raghavan BG, Subramaniam VV,
Sivasubramaniam V. (2011) Application of phytoremediation
technology in the treatment of waste water from a leather — processing
chemical manufacturing facility, Water,

Monteiro CM, Pasula MC, Malcata FX. (2010) Cadmium removal by
two strains of Desmodesmus pleiomorphus cells. Water Air Soil Pollut
208:17-27.

Riberio RFL, Magalhaes SMS, Barbosa FAR, Nascentes CC,
Campos LC, Moraes DC. (2010) Evaluation of the potential of
microalgae Microcystis novacekii in the removal of pb*? from an aqueous
medium. J Hazard Mater 179: 947-953.

Pereira S, Micheletti E, Zillel A, Santos A, Morades P, et al. (2011)
Using extracellular polymeric substances (EPS)-producing cyanobacteria
for the bioremediation of heavy metals: do cations compete for the EPS
functional groups and also accumulate inside the cell. Microbiol 157:451-
458.

Dubey SK, Dubey J, Mehra S, Tiwari P, Bishwas AJ. (2011) Potential
use of Cyanobacterial species in bioremediation of industrial effluents.
Afr J Biotechnol 10: 1125-1132.

Ruangsomboon S. (2015) Enhanced Production of Polysaccharide and
Protein content in cyanobacterium, Oscillatoria limnetica as a defence
mechanism against low pH and pb*2. Chiang Mai J Sci 42:34-43.

SAS. (2012) Statistical Analysis, User’s Guide. Statistical. VVersion 9.1th
ed. SAS. In. Cary. N.C. USA.

Kumar D, Gaur JP. (2011) Metal biosorption by two cyanobacterial
mats in relation to pH, biomass concentration, pre-treatment and reuse.
Bioresources Technology 102:2529-2535.

Pahlavanzadeh H, Keshtkar R, Safdari J, Badi ZA. (2010) Journal
Hazard Mater 175:304.10.

Author affiliation
1. Department of ®Biology, College of Science,

University of Baghdad, Baghdad, Iraq.

39

A

World J Exp Biosci. Vol. 4, No. I: 37-39.




