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ABSTRACT 
In the present study, Anabaena PCC550, Anabaena PCC574 and Cylindrospermum PCC518, Cylindrospermum PCC 567 have 
been subjected to 7 different inorganic culture media. In order to identify the best growth medium i.e.; optimized 
medium, the nutrient requirement of these two algae have been evaluated as prime requisite. The present investigation 
analyzed the growth of wet biomass of the four microalgae. In order to attain optimal growth of Anabaena and 
Cylindrospermum species, the 7 culture media employed in the current study were (i) BG11 medium (ii) Knoops 
medium (iii) Cyanophycean agar medium (iv) Modified Bristols medium (v) Prigsheims Medium (vi) Foggs Medium  and 
(vii) Algal culture medium. Highest growth on 60th day was seen in Cylindrospermum PCC 518 (0.134mg/100ml), 
Anabaena PCC 574 (0123mg/100ml), Cylindrospermum PCC 567 (0.098mg/100ml), Anabaena PCC 550 (0.094mg/100ml) 
in Algal culture media which shows luxurient growth when compared to BG11, Foggs Media, Modified Bristols media, 
Knoops media. While, Prigsheims medium did not show any growth of Anabaena PCC550, Anabaena PCC574 and 
Cylindrospermum PCC518, Cylindrospermum PCC 567.  
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1. INTRODUCTION  
Cyanobacteria are ancient photosynthetic prokaryotes 
that are the progenitors of the higher plant chloroplast. 
They inhabit virtually any environment that contains 
water and can grow under diverse conditions [1]. These 
organisms are the originators of photosynthesis and are 
responsible for generating the planet’s original oxygen 
supply [2, 3]. The order Nostocales includes filamentous 
cyanobacteria that are capable of cell differentiation in 
heterocysts, akinetes or reproductive trichomes 
(hormogonia). 
Cyanobacteria (blue-green algae) are a group of 
photosynthetic prokaryotes, with an oxygenic 
photosynthesis like plants [4] and a cellular organization 
similar to that of gram-negative bacteria (Stanier, 1988). 
Cyanobacteria are a group photosynthetic and nitrogen 
fixing organisms. They evolved during protozoic era and 
consisting of nearly 2000 species. They are cosmopolitan 
in distribution, found in aquatic, terrestrial habitat and 
even in extreme and unfavorable places like glaciers, 
desert and hot springs. Some members show symbiotic 
association with, algae, fungi, bryophytes, pteridophytes, 
gymnosperms and angiosperms. They are morpho-

logically and physiologically diverse organisms, showed 
wide range of organization from unicellular forms, 
colonial forms true branched filamentous forms [5]. 
Cyanobacteria are found in fresh and marine waters. 
They produce a diversity of secondary metabolites having 
potential activity as antimicrobials, antivirals, and as 
other pharmacologically active compounds [6]. Marine 
algae are one of the largest producers of biomass in the 
marine environments. They produce a wide variety of 
chemically active metabolites in their surroundings, 
potentially as an aid to protect themselves against the 
other settling organisms. These active metabolites also 
known as biogenic compounds, such as halogenated 
compounds, alcohols, aldehydes, terpenoids, are 
produced by several species of marine macro and 
microalgae and have antibacterial, antialgal and antifungal 
properties which are effective in the prevention of 
biofouling and have therapeutics uses [7, 8]. 
The diversity of their specialised metabolites is due to the 
ability of cyanobacteria to combine genes encoding 
nonribosomal peptide synthetases (NRPS) and polyketide 
synthases (PKSs) through enzymatic reactions such as 
methylations, oxidations, reductions and other chemical 
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modifications [9, 10]. Cyanobacteria have gained 
significance as sources of wholesome food materials, 
nitrogen fixers, natural colorants, bio plastics, biofuels, 
fine chemicals, bioactive substances, common and fine 
chemicals like lipids, pigments, enzymes, poly-
saccharides, glycerol and other novel biologically active 
compounds [11, 12]. Cyanobacteria produce different 
types of pigments, amongst them chlorophyll, 
phycobiliproteins (c-phycocyanin, callophycocyanin and 
c-phycoerythrin) and carotenoids are the main pigments. 
These pigments have commercial value as natural 
coloring agents, drugs, antioxidant in cosmetic 
industries, to improve health and fertility of cattle and 
used in the biomedical research [13, 14]. 
Cylindrospermum usually inhabits soft, acidic freshwater 
lakes and is one of the filamentous, heterocystous and 
non-branched cyanobacteria, classified traditionally in 
Nostocaceae family. The filaments form fine or compact 
benthic mats or colonies and may be epiphytic or 
metaphytic [15]. Cylindrospermum sp are employed in 
agriculture as biofertilizers and soil conditioners. They 
are capable of fixing atmospheric nitrogen and are 
effectively used as biofertilizers its application is useful 
for the reclamation of soils [16]. Cyanobacteria provide a 
powerful platform for the development of green catalysts 
that utilize renewable feed stock in the form of 
atmospheric carbon dioxide (CO2) and convert it into 
fuels, commodity chemicals, and value-added products 
using (sun)light as the energy source [17]. The role of 
nitrogen fixing cyanobacteria in enhancing soil fertility 
has been long known [18, 19]. The choice of the medium 
mainly depends on several factors that include chemical 
composition of the medium [20]. Various workers have 
developed different nutrient media to culture Anabaena 
and Nostoc. These two algae are heterocystous 
cyanobacteria. Demand for replacement of synthetic 
substances by natural ones has emerged huge opening for 
study of biopigments. Many bacterial pathogens have 
acquired resistance against antibiotics hence discovery of 
new bactericidal agents is growing trend in the field of 
pharmacology. Bacterial pigments can become the new 
potent drug in treating life threatening microbial diseases 
as alternative of synthetic drugs which have many adverse 
effects on living beings [21]. Nitrogen is one of the major 
components in every organism body forming 
components, which are proteins. Cyanobacteria are rich 
source of structurally novel and biologically active 
compound. BGA play a potential role in crop protection 
as herbicides, algaecides, nematicides, fungicides, 
bactericides and insecticides [22, 23] and release growth 

promoting substance like Auxins, Gibberlines, 
Cytokinens and Abscisic acid [24].  
 

2. MATERIAL AND METHODS 
The strain of Anabaena PCC550, Anabaena PCC574 and 
Cylindrospermum PCC518, Cylindrospermum PCC567 species 
were procured from Indian Agricultural Research 
Institute (IARI), New Delhi. 
For the evaluation of suitable media, 07 different media 
were experimented out on Anabaena PCC550, Anabaena 
PCC574 and Cylindrospermum PCC518, Cylindro-
spermum PCC 567 species i.e, (i) BG11 medium, (ii) 
Knoops medium (iii) Cyanophycean agar medium (iv) 
Modified Bristols medium (v) Prigsheims soil water 
medium (vi) Foggs medium (vii) Algal culture medium. 
Culture was done according to Thakare et al 2018 [25]. 
Biomass Estimation was performed according to 
Richmond and Gobbellar 1986 [26]. 
 

Trace metal mix (A5solution):  
1. Boric acid H3BO3-2.86gm 
2. Manganese II chloride tetrahydrateMnCl2.4H2O-1.81 

gm 
3. Zinc sulphate heptahydrate ZnSO4.7H2O-0.31 gm 
4. Sodium Molybdate Dihydrate Na2MoO4.2H2O-0.39 

gm 
5. Coper Sulphate CuSO4. 5H2O- 0.079 gm 
6. Cobalt Nitrate Co(NO3)2.6H2O- 49.4mg 
 

3. RESULTS 
Anabaena PCC550, Anabaena PCC574 and Cylindrospermum 
PCC518, Cylindrospermum PCC567 are very common in the 
rice field as both have the evidence of supplying huge 
amount of nitrogen in rice field. During the present 
work, it was noticed that different media supported 
growth of 4 strains in different quantity; but better 
growth was exhibited by algal culture media which shows 
growth 0.021mg/100ml, 0.015mg /100ml, 0.033mg/ 
100ml, 0.029mg/100ml after 15 days in Anabaena 
PCC550, Anabaena PCC574 and Cylindrospermum PCC518, 
Cylindrospermum PCC567 respectively. Growth was 
continuously incresesing i.e, 0.094mg/100ml, 0.138mg 
/100ml, after 60th day 0.094mg/100ml, 0.123/100ml, 
0.134mg/100ml, 0.098mg/100ml and shows 
comparatively different and less growth rate in BG11 
medium i.e, 0.028mg/ml, 0.031mg/ml, 0.036mg 
/100ml, 0.033mg/100ml in Anabaena PCC550, Anabaena 
PCC574 and Cylindrospermum PCC518, Cylindrospermum 
PCC567 respectively. Knoops, Cyanophycean agar, 
Modified Bristols and Foggs media shows comparatively 
very less growth. No growth in Prigsheims Medium. 
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Table 1: Media composition of different culture media (Weight in grams) 

Chemical BG11 Knoops 
media 

Cyanophycean 
agar media 

Modified 
Bristols 
media 

Prignsheims 
Media 

Foggs 
Media 

Algal 
culture 
Media 

NaNO3 1.5 - - 10 - 1.5 1 
K2HPO4 0.04 - - 3 - 0.2 0.250 

MgSO4.7H2O 0.075 1 0.100 3 0.010 0.2 0.513 
CaCl2.2H2O 0.036 - - 1 0.005 0.1 0.058 
Citric acid 0.006 - - - - - - 

Ferric ammonium citrate 0.006 - 1% - - - - 
EDTA 0.001 - - - - - - 

Na2CO3 0.02 - - - - - - 
Agar 10 - 15 - - - - 

Distilled water 1 litre 1 litre 1 litre 1 litre 1 litre 1 litre - 
Calcium nitrate - 3 - - - - - 

Potassium nitrate - 1 5 - 0.200 - - 
Potassium phosphate, Dibasic - 1 - - - - - 

sucrose - 50 - - - - - 
K2HPO4 - - - - - - - 

Nacl - - - 1 - - - 
1% Iron III chloride - - - 1 drop - - - 

Prigsheims soil water extract - - - 40ml - - - 
Iron 2 chloride - - - - 0.0005 - - 

Dipotassium hydrogen phosphate - - 0.200 - - - - 
Ammonium hydrogen phosphate - - - - 0.020 - - 

Fe-EDTA stock solution - - - - - 1ml - 
Ammonium chloride - - - - - - 0.050 

Ferric chloride - - - - - - 0.003 
Trace metal mix A5solution 1ml - - - - 1ml - 

 
Table 2: Wet Biomass estimation in algal culture media (Volume in mg/100ml) 

Species Day 15 Day 30 Day 45 Day 60 
Anabaena PCC 550 0.021 0.036 0.062 0.094 
Anabaena PCC 574 0.015 0.033 0.057 0.123 

Cylindrospermum PCC 518 0.033 0.044 0.068 0.134 
Cylindrospermum PCC 567 0.029 0.047 0.073 0.098 
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Table 3: Wet Biomass estimation in BG11, Knoops, Cyanophycean agar, Modified Bristols, Foggs, 
Prigsheims and Algal culture medium 

 
 
4. DISCUSSION 
Cyanobacteria have long been used as biofertilizer, so it 
is necessary to find the optimal medium for their 
biomass accumulation. Optimization of media for the 
growth of Anabaena PCC550, Anabaena PCC574 and 
Cylindrospermum PCC518, Cylindrospermum PCC 567 and 
culture condition to obtain maximum yield require 
repeated experiments. The elements like N, P, K, Mg, 
Ca, S, Fe, Cu, Mn and Zn are essential for algal growth 
and these elements are added in the form of salts 
[27][28], the concentration of these inorganic elements 
may vary from one medium to another. In the present 
study algal culture media nitrate is present in the form 
of NaNO3 as well as NH4Cl, this source of nitrogen may 
be the cause of high biomass in the 4 species studied, 
Anabaena PCC550, Anabaena PCC574 and Cylindrospermum 
PCC518, Cylindrospermum PCC 567. In algal culture media 
along with increase in nitrogen, the source of phosphate 
and potassium was in the element K2HPO4 and iron in 
the form of ferric chloride, this could be cause of high 
biomass. Phosphorous was reported to be essential 
element for pigment development [29][30]. In algal 
culture medium the amount of biomass was maximum 
in Anabaena PCC550, Anabaena PCC574 and 
Cylindrospermum PCC518, Cylindrospermum PCC 567. The 
increased nitrate may have resulted in better growth and 
higher biomass of blue green algae which is in 
accordance to Miller et al, 1999 [31].  Maximum 
growth of Anabaena PCC550, Anabaena PCC574 and 
Cylindrospermum PCC518, Cylindrospermum PCC567 I in 
algal culture media which supplies nutrients like N, P, 
K, Mg, Ca, S, Fe, Cu, Mn and Zn from its high 
composition of compounds when compared to the 
BG11, Knoops, Cyanophycean agar, Modified Bristols, 
Foggs, Prigsheims Media. The optimized culture media 
is used for mass culture of algae and their potential 

biochemicals are studied. In future chemical 
constituents and Phyto-components of Anabaena 
PCC550, Anabaena PCC574 and Cylindrospermum PCC518, 
Cylindrospermum PCC 567 will be determined and 
separation, isolation, and characterisation of individual 
phytocomponents from cyanobacteria could be done in 
order to find novel medications and their therapeutic 
effects to cure a variety of illnesses. 
 

5. CONCLUSION 
Algal cultue media shows maximum growth of Anabaena 
PCC550, Anabaena PCC574 and Cylindrospermum PCC518, 
Cylindrospermum PCC 567 than BG11 than Prigsheims 
Media than modified bristol’s media than Knoop’s 
media and Foggs media does not show any kind of 
growth of Anabaena species and Cylindrospermum 
species. 
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