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INTRODUCTION

The projected rise of global population from the current 7.2 billion to over 9.6 billion
within the next several decades and food requirement also will be gradually increased with
population. This onerous target puts enormous pressure on agriculture sector to achieve the food
security(Lum, Kim and Lei, 2013). But such a big gap in food production can be achieved by
either bringing more and more land under cultivation or enhancing the production of cultivated
lands available (Singh et al., 2016). Today food production practices are strongly depend on
intensive tillage, irrigation, application of chemicals (fertilizers and pesticides) which intern
create environmental problem such as deforestation, soil acidity, soil erosion, concentration of
heavy metals, irrigation problems and climate change. The potential of cyanobacteria
photosynthesis for the production of variable compounds or for energetic use is widely
recognized due to their more efficient utilization of energy as compared with higher plants
(Priyadarshani and Rath, 2012). Cyanobacteria produce a wealth of high-value bio products and
have been mass cultivated for centuries as a nutritional supplement (Mdllers et al., 2014). The
first use of microalgae by human dates back 2000 years to the Chinese, who used Nostoc to
survive during famine(Priyadarshaniet al., 2012). Today there are numerous commercial
applications of cyanobacteria as they can be used to enhance the nutritional value of food and
animal feed owing to their chemical composition. Therefore the overall objective of this study
was to investigate the potential use of some selected fresh water cyanobacteria isolated from
fresh water bodies of Sri Lanka as a food supplement.

MATERIALS AND METHODS

Cyanobacteria contain water samples were collected representing three climatic zones
(wet zone, dry zone and intermediate zone) of Sri Lanka and cultivated them using BG 11 and
GO media. Repeated sub culturing in liquid and solid media were used to purifying
monocultures. Semi mass culturing of monocultures were carried out by 10L size aspiratory
bottles. Cyanobacteria biomass was harvested 40 days after semi mass culturing. Collected algal
pellets were transferred into petri plates and placed for oven drying overnight at 50 °C. The
nutritional composition of cyanobacteria including total carbohydrate, total protein, total lipid,
individual sugars, and vitamin C and essential macro and micro elements were quantified.

RESULTS AND DISCUSSION
Eleven mono cultures(Phormidiumsp., Cephalothrixkomarekian, Chrooccales sp.,
Planktolyngbia sp., Cephlothrix sp., Microcoleus sp., Oscillatoria sp., Mycrocystis sp.,
Synechococcus sp., Pseudoanabaena sp., and Dermocarpa sp. ) were obtained by repeated sub
culturing in both, solid and liquid media. The percentage of total carbohydrate in cyanobacteria
dry biomass varies between 5.67%-51.94%. Oscillatoria sp. and Pseudoanabaena sp. had the



significantly higher values respectively 51.94% and 51.12%. A study carried out by Rajeshwari
and Rajashekar, 2011 reported that carbohydrate content of cyanobacteria sp. S. bohneri and O.
foreaui ranged between 8.0% and 28.4%. In Nitrogen fixing cyanobacteria 16-38% of
carbohydrate content was reported (Vargas et al., 1998). Our study showed a very high amount
of carbohydrate compared to the privious reports. Total protein content was ranged between
2.45% to 69.47%. Microcoleus sp. show significantly higher value.Total lipid content of eleven
strains ranged between 3.85%-34.53%. Phormidiumsp. had significantly high lipid content.
Rajeshwari and Rajashekhar, 2011 Different aquatic habitats of cyanobacteria had the total lipid
content range from 10 — 20% (Rajeshwari and Rajashekhar, 2011). Our study showed higher
content of lipids than the previous studies. The study showed that cyanobacteria contain
individual ~ sugars such as  galactose, rhamnose, glucose, arabinose and
fructose.Cyanobacterialbiomasses contained a significantly high amount of galactose and
glucose. Range of vitamin C was 0.0015 mg/100g — 3.3761 mg/100g in fresh biomass of
cyanobacteria. However the content found in oven dried biomass was low. The selected strains
were rich in macro and micro element such as Ca, Mg, K, Zn, Mn, Co and Fe.

CONCLUSION

Out of this eleven cyanobacteria strains, Oscillatoria sp., Cynechococcus sp.and
Pseudoanabaena sp. were rich in carbohydrates. Planktolyngbia sp., Cephlothrix sp. and
Microcoleus sp. were rich in protein. Both Cynechococcus sp. and Pseudoanabaena sp. were
rich as a lipid source. Considering macro elements Cynechococcus sp. and Pseudoanabaena sp.
rich as a Ca source. Microcoleus sp. and Oscillatoria sp. suitable as Mg and K source. Micro
elements (Zn, Mn, Co, Cu and Fe) concentrations were high in all eleven cyanobacteria strains.
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