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ABSTRACT

Introduction: Ayurvedic herbs-mineral medicines are being used as therapeutic drugs since the Vedic era. These medicines are
prepared from many sources like minerals, plants and animals through various unique methods.
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Objectives: This research aims to synthesize the Gold bhasma (Swarna) by traditional Indian Ayurvedic method and to char-
acterize the Gold nanoparticles by Scanning electron microscopy (SEM), X-ray diffraction (XRD), Photoluminescence spectros-
copy and optical absorption.

Methodology: Synthesis of the Gold bhasma was carried out using the unique methods mentioned in Rasashastra like Shod-
hana (purification), Marana (calcination), Jarana (polling). Characterization of prepared gold nanoparticles was accomplished
through X-ray diffraction (XRD), Scanning electron microscopy (SEM), optical absorption and photoluminescence spectroscopy

Result: Swarna bhasma or nanometer-sized gold compound with diameters in the range of 1-20 nm have generated a great deal
of interest due to fundamental and technological applications in the drug discovery area.

Conclusion: From this present research work, it can be concluded that prepared Gold Bhasma is an important medicine and
has been characterized using scientific characterization methods.
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INTRODUCTION active compounds which make them promising medicinal
agents for the treatment of all diseases. * 3 Ayurvedic bhas-
mas or metal oxide nanoparticles are believed to be more ef-
ficacious than any other healing system because these small
particles being insoluble can enter into the bloodstream and
are more biocompatible as compared to any chemically or
biologically generated nanomaterials. The Bhasmas or metal
oxide nanoparticles are combined with herbs which help in
the assimilation and delivery of the ingredient drugs into hu-

man body.°

Ayurveda means the science of the human’s internal & exter-
nal health. It incorporates the total sweep of biological sci-
ences and pursues the quest for understanding life in all its
aftermath. Ayurveda has advised the use of metals (Cu, Ag,
Au etc) therapeutically in classical texts of Charak Samhita
as old as 1500 BC. In Ayurveda, mainly seven metals are
used therapeutically. These metals are iron, tin, gold, copper,
silver, lead, zinc."These metals are passed through many pu-
rification processes and finally changed into medicinal drug
form, called Bhasma. Nanotechnology is considered to be
the emerging technology for the current century in the medi-
cal field. The basics of nanotechnology lie in the fact that the

MATERIALS AND METHODS

properties of materials change dramatically when their size
is below 50 nanometers.>

Ayurvedic bhasmas are ancient nanomedicines.* Importance
of Ayurvedic medicine is due to the presence of some bio-

The metal oxide and mineral preparation called bhasma, is
also extensively used in Indian traditional ayurvedic med-
icines. Rasashastra may be defined as a fork of Ayurveda
which deals with the various pharmaceutical processes of
Shodhana (purification), Marana (calcination), Murchana
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(the procedure by which substances especially mercury is
transformed for therapeutic application), Jarana (polling)
and other detail description of metals, minerals, herbal drugs
and animal products used therapeutically in practice of Ayur-
veda. The metal gold are heated and dipped in sesam oil
when they are red hot, and the process is continued seven
times separately. The soft leaves of gold are processed in the
same manner with buttermilk, cow’s urine, and the extrac-
tion of kulatha, kanji and radish. Finally, the leaves are dried
by heat. The process of triturating and drying in sunlight is
repeated 7-14 times using fresh aliquots of latex and the fi-
nal product is obtained. An aliquot of the above product is
poured into liquefied metallic gold in a closed earthen pot
and the mixture is heated above ~850°C. The content is gen-
tly stirred and the heating is continued until the mass be-
comes disintegrated and a homogenous red-brown powder
is formed.”

Experimental Techniques

Bhasmas nanoparticles can only be detected through imaging
methods like Electron Microscopy (EM), Scanning Electron
Microscopy (SEM), Grazing angle X-Ray diffraction and
Rietveld analysis (GXRD). X-ray diffraction analysis was re-
corded in the grazing angle mode of XRD 6000 SHIMADZU
powder diffractometer, using CuKa line. Beam divergence
was restricted with the help of a 0.15 mm slit on the source
site. Drive axis was 26 for scan range 20°-70° covered in 2%

minute with a step size of 0.02° for nanocrystalline swarna
bhasma (Au nanoparticle). However, for accurate measure-
ment of peaks and position, X-Ray diffraction data were sub-
sequently recorded using a scan rate of 0.5%minute. The in-
strument propagation error in the d-value was +0.002 A8

RESULTS AND DISCUSSION

The crystalline phase identification of the synthesized Swar-
na bhasma (Gold) nanoparticles was analyzed employing X-
ray diffraction. The X-ray diffraction patterns of synthesized
Swarna bhasma revealed that Au nanocrystals corresponded
to the crystalline gold face-centred cubic (FCC) phase. The
diffraction peaks obtained at 20=38.40°, 44.26° and 64.55°
are identical with those reported for standard gold metal
(JCPDS, USA). Similarly, the diffraction pattern of Swar-
na bhasma revealed the existence of peaks (111), (200) and
(220) which matched with the standard JCPDS data-04784.°

The effect of reduction of the metallic gold particle size was
manifested as broadening of the line width and systematic
weakening of the intensities of reflexes. The X-ray diffrac-
tion peak positions, corresponding interplanar spacing, peak
intensities, FWHM, lattice parameter and mean particle size
for Swarna bhasma (Au nanoparticles) sample have been
summarized in Table 1 and Fig 1.

Table 1: Summary of XRD peak positions, corresponding interplanar spacing, peak intensities, FWHM, miller

indices, lattice parameter and particle size for Swarna bhasma (Au nanoparticles) sample.
Intensity

Particle

Sample Observed FWHM  Lattice Paramete Size
Name d-values (A) Obser. Standard (deg.) r(A) 2
39.38 2.41 100 100 0.72
Swarna
1 Bhasma 44.97 2.05 25 46 0.91 4.221 180
65.67 1.48 30 32 0.86
The lattice parameter ‘a’ for all the samples were calculated
using the following expression
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Figure - XRD pattern of Swarna bhasma nanoparticles

Y Axis - Intensity of Au,,.. nanocrystalline planes (a.u)

Figure 1: The XRD pattern of Swarna bhasma nanoparticles
powder.

where (hkl) is miller indices and ‘d’ is more interplane spac-
ing.

The standard value of the lattice parameter for gold is 4.080
A. Tt is clear from table 3 that the average value of the lat-
tice parameter for copper nanoparticles is close to the cor-
responding standard value.'”

The mean particle size (d) of the Swarna bhasma sample was
estimated from the X-ray pattern by using (111) peak accord-
ing to the Scherrer equation.

-
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Where B = \/Bm2 —-B;® isrelative broadening (FWHM).

A is the wavelength of CuKa (1.5402 nm), 20 diffraction an-
gle, B is measured broadening and By is the standard broad-
ening determined for standard silicon sample.

The texture coefficient T (hkl) is the preferred orientation
indicator for (hkl) plane and is given by the following rela-

tionship.
(ki)
1, (hkl)

V()

Where [ (hkl ) is measured intensity, 7, (hkl) is standard
intensity and N is the no. of reflections. Table 2 compares
the calculated texture coefficient for all the observed mill-
er planes in our Swarna Bhasma X-ray diffraction results.
It is clear from Table 1 that the value of texture coefficient
for (111) lattice plane is greater than unity for all Swarna
bhasma samples indicating the tendency of (111) preferred
orientation in nanoparticles.

T (k1) =

We have also investigated the effects of Shodhana, Marana
and Bhawna processes on the surface morphology of crystal-
line gold using scanning electron microscopy. Figure 2 rep-
resents the SEM micrograph of Swarna bhasma. It is clear
from blue circles in the figure that the sample of crystalline
gold after bhasmikaran process are seen to form spherical
type clusters in approximately 200 nm size.'"!2

Figure 2: SEM image of Swarna Bhasma nanoparticles pow-
der.

The surface Plasmon resonance of Swarna Bhasma particles
is blue-shifted with the reduction in particle size accord-
ing to Mie theory. The specific optical properties of Swarna
Bhasma or gold are due to the valence electron of 5d and

conduction e- of 6sp orbital’s. The outermost orbital d and
s electrons of the constituent atoms must be treated together
leading to six energy bands. The five energy bands are fairly
flat, lying a very few eV below Fermi level and are usually
denoted as d energy bands and the sixth one which is almost
free-electron like is known as the conduction band Figure
3.1 The nanostructure of Ayurvedic medicine can be used to
study the importance of Ayurvedic medicine concerning tra-
ditional literature.'*'?
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Figure 3: Photoluminescence spectra of Swarna Bhasma Na-

noparticles.

CONCLUSION

We have synthesized Swarna bhasma (Gold) nanoparticles
using the Ayurvedic (traditional Indian medicinal method
practice) and studied the crystallographic and morphologi-
cal characterization using X-ray diffraction(XRD) Scan-
ning electron microscope (SEM) and Photoluminescence
(PL) techniques. All the analyses confirmed the formation
of Swarn Bhasam (Gold) particles in the nanometer regime.
The optical absorption showed the intense peak of Swarna
bhasma (Gold) nanocrystals at 520 nm with signs of surface
plasmon states near. As prepared Swarna bhasma (Gold) na-
noparticles thin film gave rise to another interesting feature
with higher intra-band transition were predicted around 490
nm. The XRD, SEM and PL analysis further confirmed the
size of nanoparticles is around ~8nm. Swarn bhasma nan-
oparticles are showing emission spectra near 600 nm. The
nanostructure medicine is a newly used word but in Indian
traditional medicine or Ayurvedic therapy in the form of
Bhasma, the nanostructures of herbal and minerals are being
used as bioavailable and effective medicines.
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