
IJFANS International Journal of Food and Nutritional Sciences 

 

ISSN PRINT 2319 1775 Online 2320 7876 

                                                    © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal Volume 11, Iss 1, 2022 

     1471 | P a g e  

Research paper 

Analysing the concentration of phycobilin pigment in nostro mussel 

at different pH levels 

 

Ashok 

Koneru Lakshmaiah Educational Foundation, KLEF, Vaddeswaram, Guntur- 522302, 

Andhra Pradesh, India 

 

Abstract: 

Nostoc muscorum is a free-living microbe that can be found all over the world in a wide variety 

of terrestrial and aquatic settings. It is popular in desert crusts and benthic communities of water-

logged paddy fields and is known to create symbiotic partnerships with terrestrial plants. N. 

muscorum prefers environments with pH values between 7.0 and 8.5. It was cultured in a 

medium with a pH range of 7 to 11, and its morphological and physiological traits, such as the 

frequency of heterocysts and the amount of the pigment phycobilin, were assessed. The findings 

show that N. muscorum can develop and carry out its physiological functions at an alkaline pH 

range of 8 to 10. 
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INTRODUCTION 

Cyanobacteria can be found in almost every terrestrial and aquatic habitat oceans, fresh water, 

damp soil, temporarily moistened rocks in deserts, bare rock and soil, and even Antarctic rocks. 

They can occur as planktonic cells or form phototrophic biofilms. They are found in almost 

every endolithic ecosystem (Grube, M. et. al., 2007). A few are endosymbionts in lichens, plants, 

various protists, or sponges and provide energy for the host (Vaughan et al., 2011). 

Cyanobacteria fulfill vital ecological functions in the world's oceans, being important 

contributors to global carbon and nitrogen budgets.Cyanobacteria also form symbiotic 

association with animals and plants. Symbiotic relations exist with, for example, fungi, 

bryophytes, pteridophytes, gymnosperms and angiosperms (Rai, 2002). Nostocmuscorum is a 
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free-living microorganism is distributed over a large area of the globe in many varying habitats, 

both aquatic and terrestrial. Its ability to populate such a diverse range of conditions is due the 

cellular development of metabolic adaptations to harsh conditions, such as desiccation-tolerance, 

salt-tolerance, and nitrogen-fixation processes. As cyanobacteria are phototrophic, performing 

photosynthesis in their environments requiring CO2 for growth and also fixing atmospheric 

nitrogen. The ideal environment for N. muscorum is one with pH in the range of 7.0 to 8.5, with 

a lower pH limit of 5.7 (Allison et al., 1937). It grows best when light intensity is less than that 

of direct sunlight, (Blumwald& Tel-Or, 1982). N. muscorum has heterocyst, which are 

specialized nitrogen-fixation cells. Heterocyst, (5-10% of cells) appear when it is transferred to 

nitrogen free media. Appearance of heterocyst is concurrent with an increase in nitrogenase 

activity, which reduces N2 to NH3. It fixes nitrogen that is important in symbiotic relationships 

with fungi, liverworts, hornworts, mosses, cycads (Dodds and Gudder, 1995). 

 

MATERIALS AND METHODS 

1. Establishment of culture: 

The algal culture was established in liquid Fogg’s medium (0.2gm MgSO4.7H2O, 0.2gm 

K2HPO4, 0.1gm CaCl2.H2O, 5 ml FeEDTA (dissolve 0.745gm Na2EDTA in hot water & add 

0.557gm FeSO4, boil to dissolve completely, final volume to 100ml), 1ml/litre, micronutrients 

(286 mg H3BO3,18 mg MnCl2.4H2O, 22 mg ZnSO4.7H2O, 39 mg Na2MoO4.2H2O, 8mg CuSO4, 

4 mg CoCl2), pH 7.5, final volume to 1 liter.) 

5g of algal inoculums was added to each culture bottle in aseptic conditions. The culture was 

maintained in the diffused sun light for the period 30 days to obtain sufficient growth. Alga was 

sub-cultured in open culture system using culture trays. 1 liter of Fogg’s medium was added per 

tray. The culture trays were divided into eight sets of different pH from pH 4 to pH 11 each 

containing 15 trays. This culture was allow to grow for 1 week & then used for further analysis. 

2. Measurement of pH: 

The initial pH was measured after 1 week of subculture. The change in pH was observed. The 

Fogg’s medium of pH 7.5 was added to each set and then pH was measured on each day for 

successive days.  



IJFANS International Journal of Food and Nutritional Sciences 

 

ISSN PRINT 2319 1775 Online 2320 7876 

                                                    © 2012 IJFANS. All Rights Reserved, UGC CARE Listed (Group -I) Journal Volume 11, Iss 1, 2022 

     1473 | P a g e  

Research paper 

3. Study of Morphology: 

The morphological observation with respect to growth and thallus morphology was done for 

each set of pH and the observations were recorded. 

4. Determination of Heterocyst Frequency: 

The slides were prepared for each set of pH and observed under compound microscope (45x 

magnification). Number of heterocyst were counted from different 5 fields on slide and mean 

was calculated and frequency was determined for each set. 

5. Estimation of PhycobilinPigment Content: 

The total phycobilin pigment content was determined by protocol given by Evans (1988).0.5g of 

algal culture was crushed in the 5 ml of 0.1M phosphate buffer, pH 6.8(25.5 ml 0.1M NaH2PO4, 

24.5 ml Na2HPO4, final volume 100 ml, pH 6.8).with acid washed sand  using chilled mortar& 

pestle. This homogenate was transferred into centrifuge tube & spin at 5000 rpm for 10 min. 

Final volume of supernatant was set to 25 ml using 0.1M phosphate buffer, pH 6.8. The resultant 

solution was used as sample for further investigation. The absorbance was measured using 

spectrophotometer at wavelength 455nm, 564nm, 592nm, 618nm, 645nm and 650nm; for c-

Phycocyanin (c-PC), c-Phycoerythrin (c-PE) and Allophycocyanin (APC) Amount of c-PC, c-PE 

and APC was determined by using formulae as given in protocol. 

 

RESULTS AND DISCUSSION 

The morphological study reveals that growth of Nostocmuscorum at acidic pH from pH 4-pH 5 

was less as compared to neutral and alkaline pH ranging from pH 8-pH 11. The color of thalii 

observed was from yellowish green to dark green with increase in pH. (Figure No.1 &2, Table 

No. 1) 

 

Figure No. 1: Culture of N. muscorum 
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Figure No. 2: Sub-culture of N. muscorum 

 

Table No. 1: Morphology 

pH Morphological Features 

4 Less growth, yellowish green 

5 Less growth, yellowish green 

6 Moderate growth, thick, dark green 

7 Moderate growth, thick, light green 

8 High growth, pale yellowish green 

9 High growth, thick, greenish yellow 

10 Highest growth rate, dark green 

11 Highest growth rate, dark green 

 

Table No. 2: Heterocyst Frequency 

 

 

 

 

 

 

 

 

 

 

pH Mean Heterocyst Frequency % 

4 3.4 68 

5 3.8 76 

6 4.8 96 

7 4.4 88 

8 4.4 88 

9 4.6 92 

10 4.2 84 

11 5.8 116 
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Table No. 3: c-Phycocyanin, Allophycocyanin and c-Phycoerythrin Content 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

pH c-PC (mg/L) APC (mg/L) c-PE (mg/L) 

4 7.642 1.4097 8.8014 

5 2.9584 5.4911 11.8714 

6 9.228 0.2518 7.0363 

7 2.496 3.031 6.5688 

8 6.0744 0.07788 9.3278 

9 2.812 1.9356 5.8121 

10 2.994 2.8741 6.4344 

11 2.04 2.3448 3.9686 
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According to earlier studies, it is found that cyanobacteria cultured at three different pH 

conditions as, 7.0, 9.5, 10.5. The higher value of growth rate, cell yield observed in pH 10.5. The 

low pH limits the growth in terms of no. of cells & biomass. (Figure No.2, Table No. 1) 

The heterocyst frequency was found to be increased with increase in pH 4 to pH 11. This 

concludes that maximum no. of heterocyst are formed in alkaline pH than the acidic pH. (Table 

No. 3) 

Among the studied phycobilin pigments content was observed at acidic pH 5 and minimum 

amount in alkaline pH 8. The same trend was observed for the carotenoid content also. (Table 

No. 4) 

 

CONCLUSION 

Effect of pH on morphological and physiological characteristics of Nostocmuscorum: 
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The data on growth, number of heterocyst, chlorophyll pigment, carotenoid that the organism has 

ability to create and maintain the favorable growth conditions for its growth by temporary 

changes in metabolism. 

 

REFERENCES 

[1] DE LOS RÍOS, A; GRUBE, M; SANCHO, LG; ASCASO, C (2007) "Ultrastructural and 

genetic characteristics of endolithiccyanobacterial biofilms colonizing Antarctic granite 

rocks.".FEMS microbiology ecology Volume 59 (2), 386–95. 

[2] VAUGHAN, TERRY (2011) Mammalogy. Jones and Barlett. p. 21. 

[3] ALLISON, F.E., HOOVER, S.R., MORRIS, H.J. (1937) "Physiological Studies with the 

Nitrogen-Fixing Alga, Nostocmuscorum". Botanical Gazette.. Volume 98, No. 3, p. 433-

463. 

[4] BLUMWALD, E. AND TEL-OR, E. (1982) “Structural aspects of the adaptation of 

Nostocmuscorum to salt”. Archives of Microbiology. Volume 132, p.163-167. 

[5] ISONO, T. AND FUJITA, Y. (1981)  "Studies on Morphological Changes of the Blue-

green Alga Nostocmuscorum A with Special Reference to the Role of Light". Plant & 

Cell Physiology. Volume 22, No. 2. p. 185-195. 

[6] LAZAROFF, N. AND VISHNIAC, W. (1964) “The Relationship of Cellular 

Differentiation to Colonial Morphogenesis of the Blue-green Alga, Nostocmuscorum A”. 

Microbiology. Volume 35, No. 3 p. 447-457 

[7] DODDS, W.K., AND GUDDER, D.A. (1995) "Review: The Ecology of Nostoc". 

Journal of Phycology. Volume 31, p. 2-18. 

[8] ZULPA DE CAIRE, G., M. STORNI DE CANO, M. C. ZACCARO DE MULE, R. M. 

PALMA, AND K. COLOMBO. (1997) Exopolysaccharides of 

Nostocmuscorum(cyanobacteria) in the aggregation of soil particles. Journalof Applied 

Phycology. Volume 9, 249-253. 

[9] RAI. A, BERGMAN, B., AND RASMUSSEN, U.(2002) “Cyanobacteria in Symbiosis”. 

Springer Publishers. 

http://onlinelibrary.wiley.com/doi/10.1111/j.1574-6941.2006.00256.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1574-6941.2006.00256.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1574-6941.2006.00256.x/abstract
http://books.google.com/books?id=LD1nDlzXYicC&pg=PA21&lpg=PA21&dq=#v=onepage&q&f=false
http://www.jstor.org/stable/10.2307/2471539
http://www.jstor.org/stable/10.2307/2471539
http://www.jstor.org/stable/10.2307/2471539
http://www.springerlink.com/content/t22588h837r8g102/
http://www.springerlink.com/content/t22588h837r8g102/
http://pcp.oxfordjournals.org/content/22/2/185
http://pcp.oxfordjournals.org/content/22/2/185
http://pcp.oxfordjournals.org/content/22/2/185
http://mic.sgmjournals.org/content/35/3/447.abstract
http://mic.sgmjournals.org/content/35/3/447.abstract
http://mic.sgmjournals.org/content/35/3/447.abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.0022-3646.1995.00002.x/pdf
http://onlinelibrary.wiley.com/doi/10.1111/j.0022-3646.1995.00002.x/pdf
http://books.google.com/booksid=ZM8nzztrTbEC&pg=PA255&lpg=PA255&dq=nostoc+muscorum,+symbiosis&source=bl&ots=GXwPFWNYmc&sig=pbga1d8YLZ0LJUL_ZOiOoLYhTUg&hl=en&sa=X&ei=01d_T7KYAYO08AT2_-zOBw&sqi=2&ved=0CC4Q6AEwAQ#v=onepage&q&f=false
http://books.google.com/booksid=ZM8nzztrTbEC&pg=PA255&lpg=PA255&dq=nostoc+muscorum,+symbiosis&source=bl&ots=GXwPFWNYmc&sig=pbga1d8YLZ0LJUL_ZOiOoLYhTUg&hl=en&sa=X&ei=01d_T7KYAYO08AT2_-zOBw&sqi=2&ved=0CC4Q6AEwAQ#v=onepage&q&f=false

