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ABSTRACT

Green synthesis of metal nanoparticles is an ingrdrtechnique in improved methods of eco-friendiyaparticles
production. In this investigation, the biomedicaliglid gold nanoparticle was synthesized by usirgime brown
algae Turbinaria conoides. The colour changes frorown to pinkish red confirmed the gold nanopagtcl
synthesis. The triangle, rectangle and square sthamel 60 nm average sized gold nanoparticles wbserved by
Scanning Electron Microscope (SEM). The nature lefnental gold was analysed by using Energy dispersi
analysis (EDS). Finally the antibacterial activity gold nanoparticles was performed; it shows Styepccus sp
having the maximum inhibition and medium range rdfikition was examined against Bacillus subtilisdan
Klebsiella pneumoniae.

Keywords: gold nanoparticles, green synthesis, marine abyatéacterial activityJTurbinaria conoides.

INTRODUCTION

Bioinspired nanoparticles play an important rolehia field of biomedical technology. There are @as microbes,
plants, algae and biochemical compounds are plagnpartant role in the field of green nanopartictgathesis. In
orderly the bacterial isolates used for the synshesNPs ardesulfovibrio desulfuricanfl], Shewanella algag?],
Geobacter sulfurreducer8], Bacillus subtilug4], Plectonema boryanutdTEX 485 Cyanobacteriun5], Serratia
nematodiphila[6]. The fungal strains are likEBhermomonosporap. [7], F. oxysporuni8], F. oxysporum Fsp.
Lycopersici[9], A. flavus[10], F. semitectunjll], Cladosporium cladosporioiddd 2], Trichoderma asperellum
[13], Neurospora crassHL 4].

The plants are major sources of nature involvednagsly for the synthesis of nanoparticles now @ tfathis the
different parts of plants such as leaves [15], s¢&€l], and bark [17] are also used for the synghgtocol. Some
plants involved for the procedure are liRelargonium graveolenGeranium leaf [18], Cinnamomum camphora
[19], Magnolia kobus and Diopyros kal@af extracts [20], Anti-maglinant guava lg&fsidium guavia[21], Pear
fruit extract [22], Rosa hybrighetal extract [23]Nyctanthes Arbortristissthanolic flower extract [24], natural
precursor ClovéSzygium aromaticunj25], Chenopodium albureaf extract [26].
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Algae are the major source of the marine havingt @fl applications in various fields. Among the marsources,
the macroalgae (seaweeds) occupy a major placesasree of biomedical Compounds. The compoundiseter
from macroalgae especially brown seaweeds are texbdo have broad range of biological activitieslsas
antibacterial [27], anticoagulant [28] and antifagl activity [29]. The brown algae are used for gymthesis of
various nanoparticles now a days such as silver goldd nanoparticles synthesis by usiB8grgassum wightii
Greville [30, 31], silver nanoparticles Badina tetrastromaticaand Turbinaria conoideg32, 33] andPadina
gymnospord34].

In this investigation we used marine brown al§aebinaria conoidegor the green synthesis of gold nanoparticles.
The synthesized gold nanoparticle was characteliyagsing Scanning Electron Microscope and Enerigp&sive
analysis. Finally the synthesized nanoparticlesewesed for the antibacterial activity agaiscillus subtilis,
Klebsiella pneumoniaandStreptococcusp.

MATERIALSAND METHODS

Preparation of algae extract

Leaves ofT. conoideswvere used to prepare the aqueous extract. Leagigghiwng 5 g were washed several times
with double distilled water to eliminate the waated dust materials. The leaves were cut into fieegs and were
boiled in an Erlenmeyer flask with 100 ml of sterilouble distilled water for 15 min. algae extrboith was
filtered through Whatman No 1 filter paper and stbat 4°C for further experiments and used withiveak.

Biosynthesis and characterization of gold nanoparticles

From the stored filtrate, typically 10 ml of algagtract was added 100 ml of 1 mM aqueous solutiogodd
chloride and kept at room temperature. A colourngeato pinkish ruby red of the surrounding mediumsw
observed by visual observation confirming the réidacof gold ions to nanoparticles. The size andpghof the
algae mediated synthesized gold nanoparticles wgdoged by Scanning Electron Microscope (Hitachgddl: S-
3400N). Qualitative elemental analysis, standard less dfasine analysis, X-ray line scans and mapping ban
performed with SEM-EDS combination

Antibacterial activity of gold nanoparticles

Antibacterial activity of gold nanoparticles was néo againstBacillus subtilis, Klebsiellaplanticola and
Streptococcus spy well diffusion method. Fresh overnight cultucgdsnoculums of each culture were spread on to
sterilized Muller Hinton agar plates and made 3lsva&lith 5 mm diameter. Different concentration afldy
nanoparticles were added into the each well of pigaes and incubated at 37°C for 24 hr. The aotéds&l activity
was assayed by measuring the diameter of the tidnbzone formed around the well and finds theistasl
analysis by performing triplicate experiments.

RESULTSAND DISCUSSION

Visual observation

The reaction mixture of 1 mM aqueous solution ofdgchloride with algae extract exhibit pink colomdicates
reduction of gold ions to gold nanopatrticles (Fegj. Initially the reaction mixture was turnedaiftrownish pink.
After that the colour of the solution vigorouslyactged into pink while increasing the incubationgifrom 30 min

to 48 h. the colour of the solution is stable withohange of intensity indicates the reduction e@spleted. Colour
arising was occurred in the reaction mixture duethie excitations of surface plasmon resonance & th
nanoparticles. This important observation indicates reduction of the Auions and the biosynthesis of gold
nanoparticles. Previously, Singaravelu et al. [@plorted that the gold nanoparticle synthesis E®oes started at
1 h and the process was completed at 15 hr. Howewvtre present study, the gold nanoparticle ssgithprocess is
rapidly started at 50 min far. conoidesespectively and completed at 48 h of incubatioreti
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Fig. 1: Visual observation of gold nanoparticles green synthesis (a) T. conoides Extract (b) 1mM Gold chloride solution (c) After the
addition of a& b Initial (d & €) synthesized gold nanoparticles solution in flask and plate

Scanning Electron Microscope

Figure 2 is SEM image, obtained with conoidesrown seaweed extract and 1 mM Gold chloride smiuat room
temperature. It is shown that relatively squaretamegle, cubic and triangle shaped nanoparticlef@amed with
average diameter of 60 nm with some divergencesypand Saipriya [35] have reported the synthesigabd
nanoparticles by using th@assia fistula The SEM images exhibited that different shapega@fl nanoparticles
obtained in the bark extract 6f fistula

Fig. 2: SEM images of functionalized gold nanoparticles synthesized by using Turbinaria conoides

Energy dispersiveanalysis

The EDS spectra recorded from the AuNps are shavrigure 3. The EDS profile shows a strong golaiaiglong
with weak oxygen, carbon, magnesium and silica peakich may have derived from the biological ahérical
molecules and bound to the surface of the gold pantizles. It has been reported that nanopartisjeshesized
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using brown algal extracts are surrounded by ahgioical material from the seaweed and it is playortant role
in the stability [18] it is an one of the advantdge the green synthesis of metal nanoparticlesnnt@mmpare to
others.
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Fig. 3: EDAX Spectra of gold nanoparticles synthesized by algae extract of T. conoides
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Figure4: Antibacterial activity of gold nanopar ticles synthesize from Turbinaria conoides
Antibacterial activity

Three pathogenic bacteria isolates sucBallus subtilis, Klebsiella pneumoniamdStreptococcus spvere used
for the antibacterial activity of gold nanoparteldFigure 4). In this study, the disease causingtebia
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Streptococcus sghows the maximum zone of inhibition (14 mm). Tdmportune bacteri®. subtilishave the
minimum range of inhibition (12 mm). The pneumofager causing bacteri&. pneumoniadave medium range of
inhibition (13mm) because of the addition of 90ofitolloidal gold nanopatrticles. In the year of 20Nazari et al
[36] investigated that the gold nanoparticles agfah aeruginosaStaphylococcus aurewndEscherichia coliby
disk diffusion method with minimum inhibition. Butur study illustrates good zone of inhibition aghiall the
pathogenic bacterial strains. This study also shtiveg increased zone of inhibition were observedhigh
concentration of gold nanoparticles. So the zoneinbfbition is direct proportion to concentratiorf gold
nanoparticles.

CONCLUSION

Gold nanoparticles have great potentially activehe field of physics, chemistry and biomedicines da their
functionally active properties. In biomedicine gaidnoparticles were used in drug delivery, canberapy and
antimicrobial agent. In this study we concluded dy@en synthesis of gold nanoparticles using sedvestract of
T. conoidesand its antibacterial activity against pathogdracteria. A gold nanoparticle synthesis was steate2D
min and completed at 48 h. thus synthesized gotbperticles was stable for several months. The SiEkbe
shows the poly dispersed nanoparticles. The presehgold at binding enegy was confirmed by EDSlyais.
Resulted green synthesized gold nanoparticles shaksantibacterial activity againBt subtilis K. planticolaand
Streptococcus spevealed by zone of inhibition.
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