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ABSTRACT

We describe here the comprehensive physicochemical characterization of
commercia SwarnaBhasmasamplesfor thefirst time. Thecommercid sample
was characterized by Fourier-transform Infra-red FTIR) spectroscopy, X-
ray diffraction XRD) analysis, scanning €l ectron microscopy SEM) aswell
as by atomic absorption spectroscopy AAS). We conclude that the com-
mercial Svarna Bhasma sample as used in Ayurvedic medicine, comprises
gold-containing particles of both micrometer and nanometer sizes without
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any toxicimpurities.

INTRODUCTION

In recent times, interest has grown on traditional
medicines such asHomeopathi ¢, Ayurvedic and tradi-
tional Chinesemedicinesfor safety concernsand re-
duced side effects, which are very common in most
alopathic medicines?. InIndia, traditiona systemsof
medicines consist of mainly Ayurveda, Unani and
Siddha. Themedicines prepared under these systems
usevariousnaturd products, whichiswell documented
inthetraditiona and scientificliteraturefor their heding
properties.

Ayurvedicisasystem of traditional Indian medi-
cineand aform of alternativemedicine. Theearliest
literature on Indian medical practice appeared during
theVedic periodin India Ayurvedic medicinescan be
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prepared from awidevariety of natura productssuch
asherbd, animal, metal and minerd sources. However,
theuse of metallic preparationsassingledrugsor as
ingradientsin many Ayurvedic medicines hasevoked
great concern and debatein recent times. Thered physi-
cochemica nature of the classical metal preparations
whichiscommonly known as Bhasmasin thetradi-
tiona Indian systemsof medicinesisnot very clearl*2,
The procedure for the preparation of Bhasmas was
described by Nagarjunaaround 800AD andisstrictly
followed by theAyurvedic practitionersVaidyas) till
today. Some Bhasmasaretaken ordly and the dose of
aBhasmais very small. Some Bhasmas have been
pasted with honey, butter and ghee and the paste has
been taken ordly™®. However, theexact mechanism of
action of these preparationsisnot clearly understood


mailto:uksur99@yahoo.co.in

NSNTAIJ, 6(3) 2012

Ujjal Kumar Sur et al.

105

yet. Inadditiontothis, itsexact chemica composition
hasnot yet been well characterized. Recently, doubts
and debate has been raised over their utility and suit-
ability asmedicine. Therefore, it isnecessary toresolve
this problem by the physicochemical characterization
of Bhasmasobtained commercidly.
SwarnaBhasmaor gold ashisapopular traditional
Indian Ayurvedic medicine. It hasbeen used asathera-
peutic agent for saverd clinica disordersindudingbron-
chid asthma, rheumatoid arthritis, diabetesmdlitus, ner-
vousdiseasss, etc*%, SwvarnaBhasmaisgivenoraly to
patients and Ayurvedic doctors believe that gold par-
ticlespresent in thismedi cine get adsorbed through sub-
lingua routedirectly into blood s milar to Homeopathic
medicine. However, thereisno experimentd proof avail-
ablesofar onitsclinical effect. Thescientificbasisof its
application to variousdiseasesis not well understood.
Tounderstand the medicind effect of SwarnaBhasma,
onehasto know itschemical composition’®. Thereis
only onereport on the preparation and characterization
of SwarnaBhasmasample”™. However, thereisno re-
port onthesystematic and comprehend ve physicochemi-
cal characterization of commercial Swarna Bhasma
samplesavailableinthemarket. Therefore, asystematic
study was carried out to characterizethecommercialy
avallable SwarnaBhasmasamplefor thefirst timeand
wereport onthisinthe present communication. Thecom-
mercia samplewascharacterized by Fourier-transform
Infra-red FTIR) spectroscopy, X-ray diffraction XRD)
andys's, scanning dectron microscopy SEM) aswell as
by atomic absorption spectroscopy AAS). Our objec-
tivesinthepresent work havebeento characterizeSwarna
Bhasmaintermsof its physicochemica propertiesin-
cuding bulk/surfacecompostion, crystdlinephaseandy-
gsandpaticleszeandyss.

EXPERIMENTAL

Swarna Bhasma samplewas procured from commer-
cial Ayurvedic medical shop Arya Vaidyasalsa,
Kottakkal Kerala, India). Thecommercia drugwas
availablein capsular form. For FTIR characterization,
samplepelletswerefirst prepared by mixing thegold
ash with KBr inal: 100 wt/wt) ratio. FTIR spectra
werethen acquired using thisK Br pellet on aPerkin
Elmer Spectrum One FTIR spectrophotometer inthe
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diffusereflectance mode operating at aresolution of 4
cm™. X-ray diffraction XRD) anaysiswascarried out
on homogeneousbrown red powder of SwarnaBhasma
sampleusing Bruker AXSmodel D8 Advance Series,
Germany) instrument operating at avoltage of 40 kV
and current of 40 mA with Cu Ka radiation. The size
and morphol ogy of the drug samplewas characterized
by scanning el ectron microscope SEM) JEOL JSM-
6700F) with afield-emission € ectron gun operated at
an accelerating voltage of 5kV. For SEM studies, the
powder goldash sampleswere spread onto copper tape
and wassputter coated with platinumtominimizecharg-
ing. The samplewas quantitatively characterized by
atomic absorption spectroscopy. An Atomic Absorp-
tion Spectrometer Perkin EImer, USA) was used for
quantitative analysisof gold in the SwarnaBhasma.
SwarnaBhasma 10 mg) wasdigested in 2 ml of aqua
regia3: 1v/v of concHCI and HNO,) and after com-
plete digestion, thevolumeof the sol utionwas made up
to 25 ml with digtilled water.

RESULTSAND DISCUSSION

Figure 1 shows atypical FTIR spectrum of Swarna
Bhasmasample. The Figureshowsthat the samplecon-
tains no organic compounds. The observed absorp-
tionscorrespondtoinorganic metd, hydrated metd st
or oxide. Theabsence of organic matter isfurther proof
of proper incineration during the preparation of Swarna
Bhasma. Our FTIR result replicatestheresultsof earlier
FTIR studieson SwarnaBhasmasampl €.
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Figurel: TheFTIR spectrum of commer cial Svar naBhasma
sampleK Br Disk).
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Figure2illustratesthe XRD pattern of the sample.
Thediffraction peaksat 20 = 38.2°, 44.4°, 64.6° and
77.6° areidentical with thosereported for the standard
gold metal Au®) JCPDS, USA). No other diffraction
peakswere observed confirming that thedrug Swarna
Bhasmaiscomposed of mainly gold particles. Thehigh
intengty of XRD linesinthe XRD pattern suggeststhat
thedrugispresent in crystalineform. All of the peaks,
which correspondto the Bragg reflectionsfromthe 111),
200), 220) and 311) sets of lattice planes can be in-
dexed to face-centered cubic fcc) bulk Aumetal. The
200), 220) and 311) Bragg reflectionsarewesk relative
totheintense111) reflection. It reved sthat gold particles
inthedrug arepolycrystallinein naturewith predomi-
nantly 111)-oriented.
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Figure2: TheXRD patternrecorded for SwarnaBhasma
sample.

Figure 3 showsthe scanning el ectron microscope
SEM) imageof thedrug sample. The SEM micrograph
showsthet thedrug samplecons stsof micro/nanoparticles
of variables zesand shapes. Thecompasition of thedrug
samplewas verified by energy-dispersive X-ray EDX)
spectroscopy. Figure4 showsthe EDX spectrum of the
drug sample, whichindicatesthat thecomposition of the
commercia SwarnaBhasmaisonly gold without the
presenceof any other metal or non-metd.

The samplewas quantitatively characterized by
atomic absorption spectroscopy. An Atomic Absorp-
tion Spectrometer Perkin EImer, USA) was used for
guantitative analysisof gold in the SwarnaBhasma.
SwarnaBhasma 10 mg) wasdigested in 2 ml of aqua
regia3: 1v/v of conc HCI and HNO,) and after com-
plete digestion, thevolume of the sol utionwas made up
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to 25ml with digtilled water. Appropriatedilutionswere
made and the concentration of gold wasdetermined by
flameAAS. TheAASexperiment showsthat thesample
containsmorethan 90% of gold. Thisindicatesthat the
samplewashighly pure. Element likemercury wasa so
not detected in the sample by AAS. The absence of
toxic metdslikearsenicAs), lead Pb) and mercury Hg)
suggeststhat thecommercia SwarnaBhasmasample
has better potentia acceptability asadrug without any
toxic effect.
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Figure4: TheEDX spectrum of SwarnaBhasmasample.

CONCLUSIONS

We concludethat the commercid SwarnaBhasma
sampleasused inAyurvedic medicine, comprisesgold-
containing particlesof both micrometer and nanometer
Szeswithout any toxicimpurities. Itisexpected that such
aquditativeand quantitative study will enhancethe po-

o Tncin el e —



NSNTAIJ, 6(3) 2012

Ujjal Kumar Sur et al.

107

tential acceptability of SwarnaBhasmaasadrug, espe-
cidlyinwestern countries. Weared sointhe process of
characterizing other BhasmassuchasRgatasdiver), Tamra
copper), Nagalead), Lauhairon) and Yashada zinc),
whichwill becommunicated | ater.
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