WORLD JOURNAL OF PHARMACEUTICAL RESEARCH

SJIF Impact Factor 6.805
Volume 5, Issue 10, 544-548. Research Article ISSN 2277- 7105

PHOSPHATE CONTAMINATION AND TOXIC CYANOBACTERIAL
BIOMASS IN THE EUTROPHICATED SURFACE WATER OF RIVER
TAPI

Jay Bergi* and Pratibha Desai

Department of Microbiology, Shree Ramkrishna Institute of Computer Education and

Applied Sciences, Surat, India.

ABSTRACT
Article Received on L . . .
26 July 2016, Background: Surat city in the western state of Gujarat in India
Revised on 16 August 2016, completely relies on the supply of surface water from river Tapi. Tapi
Accepted on 06 Sept 2016 . . . ) ) . .
DOI: 10.20959/Wjpr201610-7023 is heavily eutrophicated like many rivers of tropical region of the

world. Presence of toxin producing cyanobacteria might be a concern

for the public health using water supply from the river. Materials and
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in phosphate concentration (mg/dm®) was observed in Tapi water that

resulted in the increase of chlorophyll-a concentration indicating
increase in cyanobacterial biomass. Cyanobacterial genera were identified by microscopy,
possibly producing hepatotoxins. Conclusion: A strong positive proportionate correlation
exists between increase in nutrients such as phosphate contamination and harmful
cyanobacterial bloom in Tapi. Presence of toxin producing cyanobacteria in surface water is
an important issue that requires further investigation.

KEYWORDS: Tapi River, Cyanobacteria, Phosphate, Chlorophyll-a, Hepatotoxins.

INTRODUCTION
The city of Surat is located on the banks of river Tapi in the western state of Gujarat in India.

The city has a population of 4.66 million as per the Census, 2011. The Surat municipal
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corporation operates four different water works with the cumulative capacity of 1300 M.L.D.
to fulfill the demand of clean water. All these water works use surface water from river Tapi.
Construction of a weir created a reservoir augmenting this source of surface water.
Eutrophication is a common nuisance in tropical water bodies due to nutrient
contamination.!*! Cyanobacteria producing hepatotoxins are a major apprehension related to
river eutrophication.’>? Persistent presence of toxic species of cyanobacteria may pose a

health hazard even in treated drinking water if it is acquired from such river water.

MATERIALS AND METHODS
Four specimen sites were selected near the intake wells of four major water works namely
Rander (A), Katargam (B), Varachha (C) and Sarthana (D) in river Tapi of Surat city (Fig. 1).

River Tavi at Surat

Fig. 1: Location of sampling sites across River Tapi

Samples were collected by WHO guidelines in prescribed containers by standard grab
method.[* Samples were analyzed within 2 hours for microscopic identification.

The diversity of cyanobacteria at the genus level was studied using standard bright field
microscopy at the magnification of 400X. Identification was carried out with the help of
Anagnostidis guidelines.®! Orthophosphate content of samples was determined as a major
nutrient contaminant of water using standard vanadomolybdophosphoric acid colorimetric
method.[®!

Quantification methods for cyanobacteria are difficult to standardize due to the presence of
filamentous and colony-forming species. Estimation of chlorophyll-a is a widely used and
accepted indirect measure of cyanobacterial biomass despite of minute variation in pigment
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content.l’] Spectrophotometric estimation of chlorophyll-a was carried out after organic

solvent extraction as per 1SO method.®!

RESULTS AND DISCUSSION

Monthly samples were compared for their phosphate and cyanobacterial biomass content to
assess seasonal variation in Tapi water. Results suggest that chlorophyll-a levels peak up in
late summer and before monsoon season (Fig. 2), especially in April (Fig. 3). Further, out of
the collected four water works samples, Varachha-the northeast part of the city (upstream
river area) was found to have maximum values of chlorophyll-a (2.67 mg/m®) (Fig. 2). The
lower values of chlorophyll-a in the downstream region might be due to the estuarine region

of river.
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Fig. 2: Seasonal variation in Chlorophyll-a concentration

On microscopy of samples, it was observed that four genera Oscillatoria, Microcystis,
Planktothrix and Cylindrospermopsis predominated the phototrophic diversity of river water.

These cyanobacteria were known to produce hepatotoxins.

As observed in Fig. 3, phosphate contamination in water is the major cause for formation of
cyanobacterial blooms. There is a strong correlation between seasonal variation in the

concentrations of phosphate and chlorophyll-a.
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Correlation Between Seasonal Concentrations of
Chlorophyll-a and Phosphate
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Fig. 3 Correlation between seasonal concentrations of Phosphate and Chlorophyll-a

It is clearly evident that season and ambient temperature have stimulatory effect on the
cyanobacterial biomass (Fig. 3). The cyanobacterial biomass as measured in terms of
chlorophyll-a increased to maximum in the month of April (month 4) and remained
considerably high up to June (month 6). With advance of monsoon, it gradually decreases due
to mixing with estuarine water and dilution. At the onset of winter, a major reduction in
chlorophyll-a concentration is observed. These results were analogous with other similar

studies on the global tropical water bodies.!*%1]

CONCLUSION

Monthly study of phosphate and chlorophyll-a concentrations establish a strong correlation
between nutrient contamination and resulting eutrophication in the river. Both of these values
peak late in summer before monsoon. Microscopic identification of cyanobacteria suggests
presence of previously known hepatotoxin-producing species in river that may pose public
health hazard. Being heavily reliant on the surface water as a source of domestic water
supply, presence of cyanobacterial toxins is a major concern for Surat city. This demands

further studies on cyanobacterial toxins in the river water.

REFERENCES

1. Brodie JE, Mitchell AW. Nutrients in Australian tropical rivers: changes with agricultural
development and implications for receiving environments. Marine and freshwater
research. 2005 Jun 22; 56(3): 279-302.

WWW. Wipr.net Vol 5, Issue 10, 2016. 547



Beryi et al. World Journal of Pharmaceutical Research

2. Falconer IR. Potential impact on human health of toxic cyanobacteria. Phycologia. 1996
Nov; 35(6S): 6-11.

3. Carmichael WW. Health effects of toxin-producing cyanobacteria: “The Cyano HABs”.
Human and ecological risk assessment: An International Journal. 2001 Sep 1; 7(5):
1393-407.

4. Bartram J, Ballance R, editors. Water quality monitoring: a practical guide to the design
and implementation of freshwater quality studies and monitoring programmes. New
York, CRC Press, 1996 Jul 25.

5. Komarek J, Anagnostidis K. Modern approach to the classification system of
cyanophytes. 2-Chroococcales. Arch. Hydrobiol. Suppl. 1986; 73(2): 157-226.

6. American Public Health Association, American Water Works Association. Standard
methods for the examination of water and wastewater: selected analytical methods
approved and cited by the United States Environmental Protection Agency. American
Public Health Association, 1998.

7. Chorus I, Bartram J. Toxic cyanobacteria in water: a guide to their public health
consequences, monitoring and management, New York, Routledge, 1999.

8. Aminot A, Rey F. Standard procedure for the determination of chlorophyll a by
spectroscopic methods. International Council for the Exploration of the Sea. 2000 Mar; 7-
10.

9. Maske SS, Sangolkar LN, Chakrabarti T. Temporal variation in density and diversity of
cyanobacteria and cyanotoxins in lakes at Nagpur (Maharashtra State), India.
Environmental monitoring and assessment. 2010 Oct 1; 169(1-4): 299-308.

10. Bhakta S, Das SK, Nayak M, Jena J, Panda PK, Sukla LB. Phyco-diversity assessment of
Bahuda river mouth areas of East coast of Odisha, India. Recent Research in Science and
Technology. 2011 Mar 14; 3(4).

11. Sharma C, Jindal R, Singh UB, Ahluwalia AS, Thakur RK. Population dynamics and
species diversity of plankton in relation to hydrobiological characteristics of river Sutlej,
Punjab, India. Ecol Environ Conserv. 2013; 19(3): 717-24.

WWW. Wipr.net Vol 5, Issue 10, 2016. 548



