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1. Introduction

The use of Cyanobacteria in reducing the heavy metal waste in industrial area becomes

trend nowadays as it could lessen the existing of the heavy metal in the waste. This waste

becomes a major cause of environment due to the health effect related with them. Many

researches have been done to reduce the existing of the heavy metal from wastewater by

using Cyanobacteria (Anjana et al, 2007; El-Enany and Issa, 2000; and Cain et al, 2008).

Some reports mentioned that cyanobacteria have been used as an absorbent agent in

removing the heavy metal like Cadmium, Lead, Cromium (Anjana et al, 2007; El-Enany

and Issa, 2000; and Cain et al, 2008). Therefore the aim of this paper is to show some

information concerning the role of cyanobacteria as an agent of removing the heavy

metal.

2. What the cyanobbacteria is

Cyanobacteria is a kind of microbe which plays as an important role of transferring

energy from the solar to the earth in our life. According to Wikipedia (2008), terminology

of cyanobacteria is from the Greek word κυανός (kyanós) which means blue or blue

bacteria that are related to theirs colour of blues green. In some books, we can find others

terminology for cyanobacteria such as blue-green algae, blue-green bacteria or

cyanophyta. One of the advantage of Cyanobacteria to our life is that this bacteria could

reduce the spreading of heavy metal to the environment.

Traditionally Cyanobacteria is classified by five groups according to the body structure

namely Chroococcales, Pleurocapsales, Oscillatoriales, Nostocales dan Stigonematales.

Gröniger et al (2000) reported that there were 74 strains photoprotective compounds in

cyanobacteria. Azolla, a tiny aquatic water fern, is one of the most fascinating lives

symbiotically with a microscopic filamentous blue-green alga or cyanobacterium

(Anabaena azollae). They usually cultivate mutually at the surface of quiet streams and

ponds throughout tropical and temperate regions of the world.

http://id.wikipedia.org/w/index.php?title=Chroococcales&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Pleurocapsales&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Oscillatoriales&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Nostocales&action=edit&redlink=1
http://id.wikipedia.org/w/index.php?title=Stigonematales&action=edit&redlink=1


The habitat of cyanobacteria is in almost park of the earth in which stumbled on from

ocean to fresh water from the rock to the desert. We can see cyanobacteria with the

greenish colour generates on the side of your moisture flourish pot, the wall of old

building or the trunk or other parts of that big tree. Most cyanobacteria live in fresh

water, sea, and wet soil even they have an ability to moisten the desert rock. Some of

them live symbiotically with plant, lichen, in many kind of protistic or sponge and they

provide energy to the host. Even we can find it at the fur of polar bear or might be

possibly cover the crocodile skin. Cyanobacterium is an autotrophical microbe and can be

found single cell or colony depending on the species and environmental condition.

Some cyanobacteria, cyanobacterium (Anabaena azollae) or a microscopic filamentous

blue-green alga, make an intimate symbiotic relationship with a minute aquatic fern like

Azola (Anonymous, 1998). Azola is also known as duckweed (Lemnaceae) including

Lemna, Spirodela, Wolffia and Wolffiella. There is not a partition in practical among

them the separation may provide death one or both partners. The relationship is usually

mutually advantageous. Azola filiculoides, A. filiciades, A. mexicana and A. caroliniana

are some examples strain of azola living symbiotically with cyanobacteria.

Cyanobacteria usually live in single cell or colonial and Colonies may form filaments,

sheets or even hollow balls. Some filament colony are able to be three different type of

cell like vegetative cell in normal condition, photosynthetic cell under favourable

growing condition, and thick-walled heterocysts consisting nitrogenase enzyme. Each

individual cell normally has thick flexible cell wall and it is Gram negative.

Cyanobacteria do not have flagella as they slide on the surface when moving on.

http://waynesword.palomar.edu/1lekey.htm
http://waynesword.palomar.edu/1spkey.htm
http://waynesword.palomar.edu/1wokey.htm
http://waynesword.palomar.edu/1wekey.htm
http://en.wikipedia.org/wiki/Filamentation
http://en.wikipedia.org/wiki/Heterocysts


2. Role of cyanobacteria in photosynthesis system

Generally, photosynthesis is a process of transfer energy from the sun, the main source of

energy, to the earth. Lawlor (1987) reported that photosynthesis is a process done by

living thing to alter the radiance energy from the sun into the chemical energy of the

living organism. The concept of photosynthesis is the synthesis of carbohydrate from

carbon dioxide and water from the environment with the subsequent release of molecular

oxygen by driving light using all chlorophyll-containing organisms with exception of

photosynthetic bacteria. The photosynthesis occurs due to the role of chlorophyll and

accessory pigments within the organelles called chloroplast. The simplified reaction can

be seen below.

chorophyll

CO2 + H2O + light energy (CH2O) + O2 + chemical energy
containing plants

Additionally there are many more steps of biochemical reaction in photosynthesis system

like to produce ammonia and water from Nitrate ion (NO3
-) or to reduce the Sulphate ion

(SO4
2-) before entering the metabolism.

Cyanobacteria is one of photosynthetic agent which plays as an important role of

assimilate atmospheric nitrogen to produce ammonia (Lawlor, 1987). Most of the

filamentous nonheterocystous cyanobacteria for example actually have an ability to fix

atmospheric nitrogen more to the point engaging in photosynthesis. Like in plant leaf,

Cyaonobacteria consist of thylakoid membrane which is very similar function to the

chloroplasts. However Cyanobacteria as photosynthetic bacteria play to digest nitrogen

to structure ammonia, the chemical reaction as below.

light, chlorophyll
N2 + 6 H+ + 8e- 2 NH3

enzyme (nitrogenase)



It might predict that cyanobacteria have a good potential in providing nitrogen of the

ammonia to the living thing.

3. Cyanobacteria as removal agent of heavy metal.

Cyanibacteria have some advantages and disadvantages in our living system. We can see

cyanobacteria have been sold as food, contained anti HIV activity, used as an alternative

energy although some strains of cyanobacteria have potential to form neurotoxins,

hepatotoxins, cytotoxins, and endotoxins that cause dangerous to human and animal.

Some studies concerning the use of cyanobacteria as removal agent of heavy metal have

been done by many scientists in many fields especially for environmental studies.

Cyanobacteria, one of the micro living material, have good potential for eliminating the

heavy metal from fresh water (Inthorn et al, 2002). Anjana et al (2007) studied the bio-

absorption of Cromium from metal contaminated soil in the premises of textile mill by

using the cyanobacteria, the strain Nostoc calcicola, Chroococus sp. The biosorption of

Cr was found to be optimum at initial pH 3-4 and at 30 minutes contact time.

Raungsomboon et al (2008) tried to remove Lead using Cyanobacterium strain

Gloeocapsa sp from aquatic environment. More information about the function of

cyanobacteria as removal agent in some sources can be seen in Table 1.

http://en.wikipedia.org/wiki/Neurotoxins
http://en.wikipedia.org/wiki/Hepatotoxins
http://en.wikipedia.org/wiki/Cytotoxins
http://en.wikipedia.org/wiki/Endotoxins


Table 1. Some cyanobacteria with heavy metal removed

Microbe Metal
removed

Source References

Nostoc calcicola,
Chroococus sp

Cr Metal contaminated
soil

Anjana et al (2007)

Gloeocapsa sp Pb Residue of
Cyanobacteria cell after
polysaccharide
extraction

Raungsomboon et al
(2008)
Raungsomboon et al
(2006)

Nostoc linckia,
Nostoc rivularis

Zn and Cd
Zn and Cd

Sewage water El-Enany and Issa
(2000)

Spirulina platensis
Aphanothece flocculosa,

Hg
Hg

Wet biomass Cain et al (2008)

Tolypothrix tenuis Cd Aqous solution Inthorn et al (1996)

Spirulina sp Trace
element

Copper smelter and
refinery effluent

Chojnachkaa et al
(2004)

Nostoc muscorum
Anabaena subcylindrica

Cu, Pb, Co
and Mn

Sewage and industrial
wastewater

El-Sheekh et al
(2005)

4. Conclusion

Cyanobacteria is a kind of microbe that has some advantages to our life. It might be used

as an agent that remove the heavy metal and finally could improve the environment

quality. Some reports show achievements in reducing the heavy metal from the factory

wastewater and environment.
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