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Abstract : Phosphate is an essential nutrient of cyanobacteria. In M. aeruginosa phosphate concentration in medium,

effect toxin production. Higher concentration of phosphate in medium causes high production of toxin. Maximum toxin

production was observed in 5mg/l of concentration of phosphate in 12 day old culture. Higher concentration above the

5mg/l reduces toxin production.
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INTRODUCTION

Toxins produced by cyanobacteria are called

cyanotoxins. Growing interest in the toxicological aspects

of cyanobacteria and the advancement in several analytical

and biochemical methods prompted the isolation and

characterization of a number of toxic substances.1,2

Cyanotoxins fall into three broad groups of chemical

structure: cyclic peptides, alkaloids and lipopolysaccharides

(LPS).An overview of the specific toxic substances within

these broad groups has been identified to date from different

genera of cyanobacteria.

Globally the most frequently found cyanobacterial

toxins in blooms from fresh and brackish waters are the

cyclic peptide toxins of the microcystin and nodularin

family. They pose a major challenge for the production of

safe drinking water from surface waters containing

cyanobacteria with these toxins. In mouse bioassays, which

Impact of phosphate concentration on toxin production by Microcystis

aeruginosa

traditionally have been used to screen toxicity of field and

laboratory samples, cyanobacterial hepatotoxins (liver

toxins) cause death by liver haemorrhage within a few hours

of the acute doses. Microcystins have been characterised

from planktonic Anabaena, Microcystis, Oscillatoria

(Planktothrix), Nostoc, and Anabaenopsis species, and from

terrestrial Hapalosiphon genera. Nodularin has been

characterized only from Nodularia spumigena.

MATERIAL & METHOD

A local stain of Microcystis aeruginosa collected from

local area of Saharsa district was cultured in BG11 medium.

Axenic culture was prepared. 12 old cultures were further

cultured in the same supplemented with different

concentration of di-potassium hydrogen phosphate. The

phosphate concentration was 0.5mg/l, 2.5mg/l, 5mg/l and

7.5mg/l. From each concentration colonies were isolated,

cells were lypholysed and toxin was isolated. Isolated toxin

was measured.
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Graph 1. Effect of different concentration of Phosphate on Toxin production by M. aeruginosa.

***

RESULT

Phosphate is an important nutrient for the

cyanobacteria. The effect of phosphate (KH
2
PO

4
) on the

toxin production was tested. With increase in phosphate

concentration, the toxin production linearly increased at

low concentration. Highest toxin production was observed

in the cultures grown with 5 mgL01 phosphate. The lowest

production was seen in the cultures grown with 0.5 mgL-

1 phosphate. The maximum toxin production was observed

in the 12 day grown cultures.

CONCLUSION

Microcystis aeruginosa produces cyanotoxin which

is a cyclic peptide known as Microcystin. Production of

toxin by Microcystis aeruginosa increases with increase in

phosphate concentration. Maximum toxin production was

observed in 5mg/l concentration of phosphate in 12 day

old culture. Further increase in phosphate concentration

reversely affected toxin production.

REFERENCES

1. Bold, H.C. and Wynne, M.J. 1978. Introduction of

the Algae: Structure and reproduction, Prentice-Hall,

Englewood Cliffs, New Jersey.

2. Fritsch F. E. 1945.  The structure and Reproduction

of the Algae. Volume-II.

3. Harada, K.I., Ogawa, K. Kimura, Y. Murata, H.

Suzuki, M., Thorn, P.M., Evans, W.R. and

Carmichael, W.W. 1991. Microcystin’s from

Anabaena flosa-aquae NRC-525-17. Chem. Res.

Toxicol. 4: 535-540.

4. Pringshein, E.G. 1946. Pure cultures of algae.

Cambridge University Press.

5. Scott, W.E. 1991. Occurrence and significance of toxin

cyanobacteria in Southem Africa. Water sci. Technol.

23:175-180.

6. Thakur, J.K. 1996. Physiology and Biochemical

studies on toxin production by Cyanobacteria. Ph.

D. Thesis Banaras Hindu University, Varanasi, India.


