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ABSTRACT

The aim of the present work was to study the biochemical constituents of four species of Cyanobacteria isolated from paddy
fields of Warangal district. The biochemical constituents were analyzed in terms of chl-a, carotenoids, total proteins, total
carbohydrates and phycobiliproteins content of four Cyanobacterial species, Anabaena circinalis, Nostoc punctiforme,
Oscillatoria princeps and Phormidium mucosum were analysed. The analysis showed that maximum chlorophyll-a content in
A.circinalis (2.52+0.06) and minimum in P. mucosum (1.23+0.43), whereas the maximum carotenoids content in O.princeps
(1.57+0.01) and minimum in A.circinalis (0.98+0.14), the maximum amount of total protein in N.punctiforme (2.89+0.09) and
minimum in P. mucosum (1.98+0.07), also maximum amount of total carbohydrate in A.circinalis (3.21+0.25) and minimum in
P. mucosum (2.07+0.09), whereas the maximum Phycocyanin content in O.princeps (5.08+0.12) and minimum in P. mucosum
(3.45+0.02), the highest allophycocyanin content in P. mucosum (3.94+£0.51) and lowest in O.princeps (1.05+0.01), and the
maximum Phycoerythrin content in N.punctiforme (3.56+0.71) and minimum in O.princeps (1.02+0.57) respectively. The results
of this experiment revealed that in food, pharmaceutical, cosmetics industries and biotechnological applications.
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INTRODUCTION

Cyanobacteria are the oxygenic, photosynthetic diverse gram-
negative prokaryotes are found in almost aquatic and terrestrial
habitats. Cyanobacteria occupy almost every niche of the earth,
including fresh and salt waters, paddy fields, hot springs, arid
deserts, and polar regions (Thajuddin and Subramanian,
2005,Wilkie et al., 2011).Their diversity ranges from
unicellular to multicellular, coccoid to branched filaments,
nearly colourless to intensely pigmented, autotrophic to
heterotrophic, psychrophilic to thermophilic, acidophilic to
alkylophilic, planktonic to barophilic, fresh water to marine
including hypersaline (salt pans). Cyanobacteria are an ancient
group of prokaryotic with the ability to perform functions like
nitrogen fixation and photosynthesis. The capacity of several
Cyanobacteria to fix atmospheric nitrogen is a significant
biological process of economic importance (Santra, 1993).
Rice is the most widely grown food grain crop; it serves as the
staple food for about half of the population in world.
Cyanobacteria in recent years have application in various fields
like biotechnology, pharmacology, agriculture etc (Fatma et
al., 1994).
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The presence of bioactive compounds from Cyanobacteria has
possesses biological activities, such as antibacterial, antifungal,
antiviral, anti-neoplastic, antifouling, antioxidant, anti-
inflammatory, anticoagulant, antienzymatic, cytotoxic and
anticancer activities (Ayyad et al., 2003; Rodriguez et al.,
2008; Rath and Priyadarshani, 2013; Shaieb et al., 2014;
Carvalho et al., 2013; Reginald and Darling, 2015; Schaeffer
and Krylov, 2000). Cyanobacteria are recognized to be prolific
producers of bioactive compounds drawing interests as a
source of various nutraceuticals, biomass and pigments (Cifferi
et al., 1985; Pulz et al., 2004; Tan, 2007; Cardozo et al., 2007).
This work aimed to obtain cyanobacterial isolates from paddy
fields, which have the ability to produce the metabolites such
as proteins, exopolysaccharides, pigments and carbohydrates
which are valuable substances with potential applications in
the food, pharmaceutical and cosmetics industries.

MATERIALS AND METHODS
Study Area

Collection of sample and culture condition: The experiments
of this work were carried out at Department of Botany,
Kakatiya University, Warangal. In this study Water and Soil
samples containing Cyanobacterial species were collected from
various sites of paddy fields of Warangal district, Telangana
state and were kept in the plastic vials to transfer to the lab.
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The cyanobacterial samples were cultured directly in inorganic
BG-11 media. The cyanobacterial axenic cultures were
developed by repeated sub culturing method using BG-11
(Rippka et al., 1979) media with and without combined
nitrogen. Purified Cyanobacteria cultures were transferred into
250 ml conical flasks containing 100 ml of inorganic BG-11
medium with pH 7.2 and incubated under controlled conditions
of continuous fluorescent white light 3000 Lux at 26 + 2°C
inl16:8 (light: dark) photoperiod regime. After 28 days, the
cultures were harvested for the analysis of biochemical studies.

Identification of Cyanobacterial species: Identification of
cyanobacterial species were done microscopically based on
morphological as well as taxonomical observation, the length
and the width of the vegetative cells also the width of the
sheath, type of spores, presence or absence of hormogonia,
presence or absence of spores and its position, number of
heterocysts and its repetition, presence of akinetes and its type,
the nature of cell wall, presence or absence of gas vacuoles, as
well as pigment color was taken in consideration according to
standard monographs (Desikachary, 1959; Santra, 1993). The
photomicrographs were taken using with a fluorescent
microscope. The obtained species were identified as Anabaena
circinalis, Nostoc punctiforme, Oscillatoria princeps and
Phormidium mucosum shown in (Figure-1).

Estimation of Total Proteins

The estimation of total protein was done by the method of
Lowry et al., (1951). The cultures were centrifuged at 7000 xg
for 10 minutes. From the pellets 20 mg was treated with 10%
TCA and centrifuged at 10,000 rpm forl0 minutes. The
resulting pellet was resuspended in 0.1NNaOH and boiled for
30 minutes, cooled and then centrifuged to eliminate light
scattering materials. The supernatant was made up to known
volume. To 0.1 ml of supernatant, 0.9 ml of distilled water and
5 ml of alkaline copper reagent were added and allowed to
stand for 10minutes, finally 0.5 ml of Folin-ciocalteau reagent
added. The absorbance was measured after 30 minutes in
spectrophotometric readings at 750 nm against the Bovin
Serum Albumin as blank.

Estimation of Total Carbohydrates: The total carbohydrate
was determined according to Dubois et al., (1956). 10 ml algal
suspension was centrifuged at 7000 rpm for 10 minutes. The
supernatant was discarded and 20 mg of pellets was taken in a
test tube. Then it was hydrolyzed with 2 ml of concentrated
H,SO4 were added and mixed thoroughly and tubes placed in
water bath maintained at 25 °C for 30 minutes. The color
developed was measured at 490 nm using UV-visible
spectrophotometer against glucose as blank.

(A) (B)

(©) | (D)

Figure 1. Cyanobacterial species, (A): Anabaena circinalis, (B): Nostoc punctiforme, (C): Oscillatoria princeps, (D):
Phormidium mucosum

Biochemical analysis

Estimation of Chlorophyll-a: Estimation of chlorophyll-a
was determined by adapting the method described by
Mckinney (1941). 10 ml of homogenized Cyanobacterial
suspension was centrifugation at 7000 rpm for 10 min and then
discarded the supernatant and transferred the cyanobacterial
pellet to a test tube and added 10 ml of 90% methanol. Shake
the contents and placed the tubes covered with aluminium foil
in a water bath at 60°C for 30 min. The absorbance from
supernatant was measured at 665 nm using UV-visible
spectrophotometer against methanol as blank.

Estimation of Carotenoids: Estimation of total carotenoids
was determined by the method described by Jensen (1978). 10
ml homogenized Cyanobacterial suspension was taken and
centrifuged at 4000 rpm for 10 min. Discarded the supernatant
and added 3 ml 85% acetone and subjected to repeat freezing
and thawing until the pellet becomes colorless. Measured the
volume of the extract and make up the final volume upto 10 ml
with 85% acetone and read the O.D. at 450 nm using 85%
acetone as blank and calculated the total amount of carotenoids
in pg/ml using UV-visible spectrophotometer.

Estimation of Phycobiliproteins

Estimation of phycobiliproteins was determined by the method
described by Bennett and Bogorad (1973). 10 ml
Cyanobacterial biomass was homogenized and centrifuged at
7000 rpm for 10 min. The pellets were suspended in 5 ml of
0.05 M phosphate buffer (pH=6.8). The contents were
repeatedly freezed in 4°C and thawed at room temperature. The
supernatants containing pigments were pooled and the
absorbance was measured at 562 nm, 615 nm and 652 nm
against phosphate buffer as blank by using UV-visible
spectrophotometer for phycocyanin, allophycocyanin and
phycoerythrin respectively.

Statistical Analysis: The obtained data were statistically
analyzed and the results were expressed as mean + standard
error (SE) of three independent replicates (n=3) by using
Graph Pad Prism version 5.03 (Graph Pad Software, Inc.,).

RESULTS

Four Cyanobacterial species were isolated from paddy fields
which were Anabaena circinalis, Nostoc punctiforme,
Oscillatoria princeps and Phormidium mucosum under the 4



1875

International Journal of Current Research in Life Sciences, Vol. 07, No. 04, pp. 1873-1876, April, 2018

genera including the two heterocystous and two non-
heterocystous forms. The biochemical analysis of Chlorophyll-
a, Carotenoids, Protein, Carbohydrates, and phycobiliproteins
content of four Cyanobacterial species were presented in
(Table-1). The Chlorophyll-a had showed a very significant
content. The maximum Chlorophyll-a present in A. circinalis
(2.5240.06), followed by N. punctiforme (2.01£0.34), O.
princeps  (1.82£0.21), and minimum in P. mucosum
(1.23+0.43). The Carotenoid was found to be highest content
in O. princeps (1.57+£0.01) followed by P. mucosum
(1.25%0.87), Nostoc punctiforme (1.20+£0.25) and the lowest
content was found in Anabaena circinalis (0.98+£0.14). The
maximum protein content was found in N. punctiforme
(2.8940.09) and minimum in P. mucosum (1.98+0.07).

of total carbohydrates was high when compared with total
protein. Gribovskaya et al., (2009) reported that the protein
and carbohydrates were found in the Oscillatoria sp. Mishra et
al., (2004) reported that the protein and carbohydrates were
present in the Anabaena sp. and Calothrix sp. in the soil
cyanobacteria. The present study shows the level of
phycocyanin was more than allophycocyanain and
phycoerythrinin in the present investigation. The highest
Phycocyanin pigment was observed in O. princeps. Badrish et
al., (2006) reported similar type of result of phycocyanin in
Oscillatoria sp. The highest allophycocyanin content was
recorded in P. mucosum. Similarly, Narayan et al., (2006)
reported that the highest content of allophycocyanin presented

Table 1. Biochemical constituents of four Cyanobacterial strains collected from paddy fields of Warangal district

Cyanobacterial Chlorophyll a Carotenoid ~ Protein ~ Carbohydrate  Phycocyanin ~ Allo Phycocyanin Phycoerythrin
Species (ugml” (ugml”  (ugml” (ugml " (ugml " (ugml™” (ugml™”
Anabaena circinalis 2.5240.06 0.98+0.14  2.56+0.32 3.21+0.25 4.96+0.06 2.5340.72 2.1240.03
Nostoc punctiforme 2.01+0.34 1.20£0.25  2.89+0.09 3.10+0.23 3.85+0.01 3.22+0.86 3.56+0.71
Oscillatoria princeps 1.8240.21 1.5740.01  2.25+0.23 2.37+0.02 5.08+0.12 1.05+0.01 1.02+0.57
Phormidium ucosum 1.2340.43 1.25+0.87  1.98+0.07 2.07+0.9 3.45+0.02 3.94+0.51 2.5440.12

Values are the means of three replicates + standard error

The protein content present in A. circinalis, O. princeps were
(2.56+0.32 and 2.25+0.23) respectively. The carbohydrate
content was highest in 4. circinalis (3.21£0.25) followed by N.
punctiforme (3.10£0.23), O. princeps (2.37£0.02) and P.
mucosum  showed lowest content (2.07+0.09). The
phycocyanin (PC) content had shown very significant higher
content in O. princeps (5.08+0.12) followed by A. circinalis,
N. punctiforme (4.96+0.06 & 3.85+0.01), similarly the
minimum in P. mucosum (3.45+0.02) respectively. Likewise
the allophycocyanin (APC), the highest content was recorded
in P. mucosum (3.94+£0.51) followed by N. punctiforme
(3.2240.86) and A. circinalis (2.53+0.72). However the lowest
content of allophycocyanin was observed in O. princeps
(1.05£0.01). The Phycoerythrin (PE) content was maximum in
N. punctiforme (3.56+0.71), followed by (2.54+0.12 &
2.12+0.03) in P. mucosum and A. circinalis. Whereas the
lowest content of PE was found in O. princeps (1.02+0.57)
under the study.

DISCUSSION

The results of the biochemical analysis of Cyanobacteria
isolated from paddy fields showed the high amount of
biochemical contents. In the present study the highest
Chlorophyll-a was present in the 4. circinalis. Result indicated
that chlorophyll-a content increased with increasing incubation
period. Similarly El Sheekh et al., (2015) recorded highest
Chlorophyll-a in N. calcicola, A. variabilis and N. linkia and
Amalina and Jayashree (2017) reported maximum
Chlorophyll-a in the L.holdenil. The highest Carotenoid
content was recorded in O. princeps followed by P. mucosum,
N. punctiforme respectively. The results are in agreement with
Bakiyaraj et al., (2014), Narayanan et al., (2006) who stated
that the maximum carotenoids content in O. pseudogeminata
and Nostoc respectively. In the present study the level of
protein and carbohydrate were observed in A. circinalis, N.
punctiforme, O.princeps and P. mucosum. From the study,
maximum protein content was observed in N. punctiforme.
Similarly Thamizh and Sivakumar, (2012) suggests that the
results on total soluble proteins and total carbohydrates
increased. The protein content was more than the
carbohydrates in A. aconstricta. But in O. curviceps, the level

in Anabaena, whereas the maximum content of Phycoerythrin
present in N. punctiforme while Narayan et al., (2006) reported
in Nostoc and Calothrix, Phycoerythrin was highest observed
and N.calcicola showed highest Phycoerythrin content (El
Sheikh et al., 2015) respectively. Moreover the optimum
contents of Phycocyanin, phycoerythrin, and allophycocyanin
reported by (Tyagi et al, 1980). In the present study,
carbohydrate and protein are found to be highest in A.
circinalis and N.punctiforme and also lowest in P.mucosum,
respectively.

Conclusion

The present study reveals that the four Cyanobacterial strains
isolated from paddy fields of Warangal district, are
demonstrated to be a rich source of chlorophyll-a, carotenoids,
proteins, carbohydrate and phycobiliproteins. Due to rich
biochemical contents these Cyanobacterial strains may have
the potential use for in the agricultural, food industry and
biotechnological applications.
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