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ABSTRACT 

Marine cyanobacterial Gloeocapasa sp were chosen for the synthesis of gold nanoparticle at room temperature. The formation 

of gold nanoparticles were confirmed by UV-Vis spectrophotometer. The functional molecules responsible for the reduction of gold 

were primary amide and carboxylic groups by FTIR. Scanning Electron Microscopy analysis showed the morphology of the gold 

nanoparticles  were spherical in shape. The Transmission Electron Microscope analysis   revealed that the size of the nanoparticles were 

less than 100 nm. The antitumour activity of the gold nanoparticle analysed using  MTT assay in Gloeocapsa sp was 51.22% at 250 mg 

concentration.  
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INTRODUCTION 

Nanotechnology represents an economic alternative for biological, chemical and physical methods of nanoparticle formation.  

Nanoparticles are synthesized using various biological system such as microorganisms, plants, algae and eukaryotes.  There is a growing 

need for green chemistry synthesis of nanoparticle using biological systems since it is less toxic, cheap and environmentally friendly 

method of nanoparticle synthesis (Singaravelu et al., 2007). Microalgae  have wide industrial application and as valuable bioproducts 

such as carotenoids, pharmaceutical enzymes, lipids and has antitumor potential. Antioxidant potential of gold nanoparticle can enhance 

the immune defence, low the risk of cancer and other degenerative disease.  Among the metallic nanoparticle the gold nanoparticle 

proved to be safest and less toxic agent for cancer treatment.  Hence this study was carried out to synthesize the gold nanoparticle using 

marine cyanobacteria Gloeocapsa spand to explore its antitumor activity on Human cervical cancer cell line. 

MATERIALS AND METHODS 

The marine cyanobacteria Gloeocapsa sp culture was grown in ASN III medium. The culture were maintained at 25ºC under 

1200lux white fluorescent illumination in 12h light/12h dark cycles.  Clumping of cells was reduced by gentle shaking of the flasks 

manually once daily. The expontentially grown cultures were centrifuged and they were used for the synthesis of gold nanoparticles.  

Synthesis of gold nanoparticles: The culture suspension was centrifuged at 10000 rpm for 15 min at 4ºC. The supernant was discarded 

carefully without disturbing the pellet. The pellet was washed twice with deionized water. The washed pellet was added into 100ml of 

deionized water in a conical flask. The 1mM auric chloride was prepared in deionized water.  To 90ml of algal cultures and added 10ml 

of auric chloride solution and kept for stirred at room temperature.  The colour change was observed after few hours. The pellet was 

retained and washed with deionized water. The synthesized nanoparticles were further subjected to characterization. 

Fourier Transform and Infrared Spectroscopy (FTIR): The purified gold nanoparticles were subjected to FTIR spectroscopy 

measurement. These measurements were carried out on a Perkin-Elmer Spectrum on instrument in the diffuse reflectance mode at a 

resolution of 4Cm-1 in KBr pellets.   

Scanning Electron Microscope (SEM): SEM measurement was analyzed by drop coating biologically synthesized gold nanoparticles 

operating at an accelerating voltage of 25 kV. The nanoparticles were placed on a carbon stub prior to the acquisition of SEM images. 

Transmission Electron Microscope (TEM): The nanoparticle morphology by high-resolution analytical transmission electron 

microscopy was performed on a Carl Zeiss Micro imaging. GmbH, Germany with an electron kinetic energy of 200KV.  

Cell Culture and Maintenance: Human cerival cell line was obtained from NCCS, Pune. The HeLa cells were cultured in DMEM 

10% FBS complete medium. The medium was supplemented with 10% heated inactivated fetal bovine serum, antibiotics. The cell lines 

were maintained at 37C in a 5%CO2 incubator and the media were changed frequently. 

MTT – Cell Proliferation Assay: MTT assay is a sensitive, quantitative and reliable colorimetric assay that measures viability, 

proliferation and activation of cells. The assay is based on the capacity of mitochnondrial dehydrogenasae enzymes in living cells to 

convert the yellow water-soluble substrate 3-4,5-dimethylthiazol 2-yl) -2,5-diphenyl tetrazolium bromide (MTT) into  dark blue 

formazan product which is insoluble in water. Cells are incubatd in 96 well microtitre  plate in the presence of sample at different 

concentration. 

RESULTS AND DISCUSSION 

The synthesis of gold nanoparticle was done with 10ml of the aqueous extract were added to 90ml of 10 -3 aqueous Auric 

chloride solution in 500 ml Erlenemyer flask and stirred at room temperature. The present study reveals the formation of gold 

nanoparticle by the reduction of gold ions during exposure to the algal extract at room temperature. Addition of auric chloride to 

cyanobacterial cell suspension recorded initially no color change. Later after incubation, the algal cells reduced almost all gold ions, the 

mixture was reddish brown in colour. The bioreduction of gold nanoparticle was measured using UV-Visible spectrophotometer. Figure 

2 shows the UV visible spectrum recorded absorbance at 547nm was due to the Plasmon resonance of the gold nanoparticle. The 

reduction of gold ions in the sample was due to the reduction of protein present in the algal sample. In  Gloeocapsa sp spectra showed 
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the presence of 1636.30 cm-1 C=O stretching of primary amide, 119.48 cm-1 represents the presence of C-O ester grouping (Figure 3). 

In the synthesized nanoparticle of Gloeocapsa sp (Figure 4) 3424.96cm-1 represents the N-H stretching, 1640.16cm-1 represents the 

amide I, 1455cm-1 corresponds to carboxylic side group presence of protein. The formation of nanoparticle was confirmed by UV visible 

spectrophotometer. The FTIR results showed biological molecule involved in the reduction of gold nanoparticle.  The peak at 1629.55 

cm-1 corresponds to amide I arising due to carboxyl stretching proteins (Sathyavathi et al., 2010). The band at 1444.42 cm-1 stretching 

of the carboxyl side group in the amino acid residues of the protein molecule. Huang et al., (2007) says soluble elements act as capping 

agents preventing the aggregation of the nanoparticles in solution plays a role in extracellular synthesis. 

 

 

 
  

Figure1: A)  auric chloride 

solution B) Gloeocapa sp extract 

and addition of auric chloride C) 

synthesized nanoparticle 

Figure 2: UV-Vis absorption   

spectrum of gold nanoparticle of 

Gloeocapsa sp 

Figure 3: FTIR spectra extract  of 

Gloeocapsa sp 

Figure  4 : FTIR spectra of 

Gloeocapsa sp synthesized gold 

nanoparticle 

 

  
 

 

Figure 5: SEM analysis of gold 

nanoparticle  of Gloeocapsa sp 

 

Figure  6 : TEM analysis of gold nanoparticle  of 

Gloeocapsa sp 

 

Figure 7 : Cell viability of He La cell incubated for 

24hrs with nano particles of Gloeocapsa sp 

               

The shape of the nanoparticles were spherical, large aggromerates of nanoparticles were observed after sufficient incubation. The shape 

of the metal nanoparticles of different shapes are result of aggregation and rearrangement of smaller size particles. The gold nanoparticle 

from Sargassum wightii has shown polydispersed small spheres and anisotropic structure at different pH  and  different temperature.  

At pH 3 the size of the nanoparticle was 50nm (Goldie Oza et al, 2012). The SEM analysis showed the morphology of the nanoparticle 

were spherical in shape (Figure 5)  The size of the particle was less than 100nm in TEM analysis. TEM microphotograph of gold 

nanoparticles extracted from Gloeocapsa sp showed spherical  and triangular shape (Figure.6). The determination of the cell growth 

was done by counting viable cells after staining with a vital dye. MTT assay was carried out in HeLa cell line for the in vitro analysis 

of the toxicity of the sample. The effect of cyanobacterial extract on HeLa cells were evaluated after 24hrs. The IC50 values were 

calculated to determine the inhibitory concentration of the drug responsible for causing 50% inhibition. The LC50 value for Gloeocapsa 

sp was 51.22% at 250mg concentration.  The cell viability decreased as the concentration of the drug increased and the colour intensity 

was measured in ELISA reader (Figure 7). In this, reduction takes place only when mitrochondrial reductase enzyme are active, the 

therefore conversion can be related to the number of viable cells (Mossman, 1983). The gold nanoparticle has antitumor potential to 

inhibit the growth of the cancer cell.  

CONCLUSION 

The intracellular synthesis of gold nanoparticle was carried out using marine cyanobacterial culture.  The green synthesis of 

gold nanoparticle is less expensive and eco-friendly.  Highly controlled size of gold nanoparticle can be achieved by optimizing the 

culture growth parameters.  The gold nanoparticle is found to have antitumor activity on human cerival cancer cell line. Future research 

will highlight its targeted drug delivery on cancer cells. 
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