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ABSTRACT

KEYWORDS

We report onthe preparation of Zinc based Yashad Bhasma’ that involves
purification of pure Zinc metal using herbal juicesfollowed by detoxifica-
tion and cal cinationsat high temperature (~ 900°C). The structural, optical
and elemental properties of the Yashad Bhasma have been investigated.
The structural study of Yashad Bhasma revealed the existence of single
phase ZnO with Hexagonal wurzite structure. Fourier transform- infrared
(FT-IR), Photoluminescence (PL), Raman Spectroscopy, and Energy dis-
persive X-Ray analysis (EDX), confirmsthe presence of only ZnO without
any other impurity in these Bhasmas. We al so report on the effect of Yashad
bhasma on the growth of Escherichia coli (E. Coli) DH5a. and Listeria
monocytogenes (L. monocytogenes) bacteria. Preliminary results show that
Yashad Bhasma is less toxic as in comparison to the earlier studied ZnO
Nanoparticles. Even at very high concentration i.e. 4500 pg/ml, the inhibi-
tory effect isvery mild. In vitro study suggeststhat the particles of Yashad
Bhasma are not toxic to the microorganism present in the environment and
the growth pattern does not change in the presence of these particles.
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INTRODUCTION

Bhasmas of various metals have been used very
extendvey inthelndiantradition asan ‘ Ayurvedic medi-
cine’ since last several centuries. Bhasmasare basi-
cally mixed oxides converted from their metal counter-
parts. According to theAyurveda, aunique herbo-min-
eral procedure may be adopted for the preparation of
the Bhasmad*4. Thisunique herbo-mineral prepara-
tion of Bhasmasinvolvesdifferent processesassuch as

Sodhana (Purification), Maran (detoxification), and
Putta (Calcination). These processes are reported to
beuseful for theremoval of theharmful contentsof the
metd and makethese Bhasmasuitablefor thepossible
medical applicationsd®3. For example, themeta zinc
playsthevitd roleinthepreparation of nucleic acid and
different proteind, while the zinc based Bhasma
“Yashad Bhasma’ is commonly used for dysentery, di-
uretic, hypoglycemic and as an astringent agent!4.
Recently, Wadekar et a3 has studied copper based
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‘Tamra Bhasma’ and tin based ‘Vang Bhasma’. De-
tailed structura analysisof Vang Bhasmawas carried
by theauthorsand composition of Bhasmawasreported
as SnO, wheress, in case of TamraBhasmathe chemi-
cal composition was CuO. The physicochemical
characteristics of gold based ‘Swarna Bhasma’, along
with the study of gold nanoparticlesonthearthritisrat
isinvestigated by C. L. Brown et a.®. They havere-
ported that SwarnaBhasma can be used asan anti ar-
thritisagent. Kumar et d.1, onthe other hand, reported
adetailed study of the elemental analysisof various
Bhasmas extracted from various metas (Fe, Zn, Hg,
Au, Ag, etc.) of thevariousIndian Ayurvedacompa-
nies. Elementa analysisof ‘Yashad Bhasma’, obtained
from thevariousAyurvedafirmshasa so been studied
by Bhagwat et .. Until now only physical and chemi-
cal studieson different Bhasmas have been reported
by theresearchers. In order to establishitstherapeutic
propertiesit isnecessary to performthebiological ac-
tivitiesof theseBhasma.

Although, inAyurvedathereare severd testssuch
as Rekhapuran (filling the crevices of fingers),
Nischandrikaran (thelossof metdlic property of shine),
Apunarbhava (non- revivability) and Varitar (Hoating
on water) to control over the quality of these
bhasmas'?, the scientific acceptance of suchtestsare
under consideration.

Inthis paper, wereport on the preparation of Zinc
based Yashad Bhasma’ and study of their physical and
compositiona properties. The Bhasmawas character-
ized by using X-ray diffraction (XRD), Scanning Elec-
tron Microscopy (SEM), Energy dispersive X-Ray
andysis(EDX), Fourier-transform infrared spectros-
copy (FT-IR), Photoluminescence (PL) and Raman
Spectrometer. Preliminary testshave been performed
to seetheeffect of thisYashad Bhasmaon themicroor-
ganism present in the environment. We have studied
the effect of Yashad Bhasmaon gram negativeaswell
asgram positivebacteriasuch asE. Coli DH5ccand L.
monocytogenesrespectively.

EXPERIMENTAL
In the preparation of Yashad Bhasma, chunks of

Zinc meta (> 99.9% purity) undergo arepeated calci-
nations cycle at the red hot condition (~900°C) and
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followed by anintermediateimmersion of thesered hot
chunksinto theroom temperature kept sesameaoil, and
buttermilk successively (repeated seventimes). The
product, thusobtai ned, which remainsinthesolid form
iscalled as ‘Shodhit Zinc’ and the process is called as
Shodhana. It wasthen rinsed with water and dried un-
der sunlight. Theproduct thusobtained, was mixed well
with the powder of dried Neem leaves (botanical name:
Azadirachtalndica) and potassium nitratein the mass
ratio of 10:4:1 withthehep of aniron spoon. Thispro-
cessiscalled asMaran, andissaid to beresponsible
for detoxification of Bhasma!. Inthisprocess, thesolid
form of the Shodhit zinc started converting into powder
form. Immediatdly, after converting theentiresolid of
Shodhit zinc into powder, areversed iron plate was
kept over it and was heated until theiron pan becomes
red hot. Theregafter, it wasalowed to cool a room tem-
perature naturally. In the product, thus obtained, juice
of aoebarbadensismiller (juiceisextracted fromthe
leaves and themassratio of theleavesto product was
taken as 1.5) was added and mixed until ahomoge-
neous paste was obtai ned. The pastewasthen heated
inthefurnace (~900°C) for 11 times. The heat treat-
ment of the pasteisreferred as Puttan or cal cination.
Thefurnace wasthen allowed to cool naturaly up to
room temperature. Thesample obtai ned was subjected
toAyurvedictestssuch as: Rekhapuran (filling the crev-
icesof fingers, which showsawell- prepared sample
wassofinethat it got settledin betweenthefinger lines),
Nischandrikaran (thelossof metallic property of shine),
Apunarbhava (non- revivability) and Varitar (Foating
onwater).

The X-Ray Diffraction anayses of these samples
were carried out by using Rigaku D/Max 2200
diffractometer with CuK o radiation at A= 1.5406 A.
Fourier transform infrared spectroscopy (FT-IR) ab-
sorption wasmeasured usingamodel ShimadzuFTIR
8400S over the frequency range of 4000-400 cn?.
The samplewasexcited by 514.5 nmArgon laser to
record the Raman Spectrausing Renishaw inViami-
cro- Raman spectrometer. Photoluminescence (PL)
measurementswererecorded at 300K by usnga300
W xenon arc lamp as the emission source and a
Hamamatsu photo multiplier dongwithal/4 mmono-
chromator asthe detecting system. The spectrawere
recorded with excitation at 275 nmradiation. Micro-
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gructurd and chemicd andyssof thesampleswasdone
using field emission scanning el ectron microscope
(FESEM - FEI Quanta200) equipped with an Oxford
Incaenergy dispersivex-ray (EDX) detector.

For studyingthebacterid activity of Yashad Bhaama,
gram negative and gram positive bacterianamed as
Escherichia coli (E. Coli) DH5a and Listeria
monocytogenes respectively were used. Both these
bacteriawere purchased from Microbia Type Culture
Collection and GeneBank (MTCC), Chandigarh, In-
dia ThesebacteriaweremaintainedintheLuriaBertani
(LB) mediaat 37°C in an incubator for all experiments.
Approximately, 10° Colony Forming Units (CFU) of
boththebacterid srainswerecultured onLB agar plates
with and without Yashad Bhasma. To measure the
growth rate of bacteria, growth curveswererecorded.
Inorder torecord thegrowth curve, thesebacteriawere
grownin50 ml of LB mediuminthepresenceof differ-
ent concentrationsviz. 2500, 3000, 3500, 4000, and
4500 pg/ml, of Yashad Bhasma. A control growth of
bacteriad ongwith thedifferent concentrationswasa so
recorded for the Yashad Bhasma. Thegrowth ratesand
bacteria concentration were determined by measuring
optical density (OD) i.e. absorbancein every onehour.
Doublebeam UV-vis ble spectrometer (el ectronic cor-
poration of Indiamake, UV 5704SS) wasused at 600
nm for recording OD. To maintain the quality of the
data, thebacteria testshave been repeated threetimes.
Thedtatisticd andysiswasdoneusing paired t-test us-
ing OriginPro 8 SRO software. Each of theexperimen-
tal valueswasin comparison tothecontrol. Statistical
significance was accepted when the probability of the
result assuming thenull hypothesis(p) islessthan 0.001.

RESULTSAND DISCUSSIONS

Physical properties
(1) Sructural analysis(XRD)

Thedgtructurd propertiesof theYashad Bhasmahave
been studied by XRD. Figure 1, showsthe XRD pat-
tern of Yashad Bhasmahaving five clear diffraction
peaks. Thisclearly, reved sthe polycrystaline nature of
theYahsad Bhasma. An attempt has been madetoin-
dex these peakswith the different zinc oxides. These
peaks could beidentified asarising dueto reflections
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Figurel: XRD pattern of yashad bhasma prepared using
ayurvedicprocedure

from (100), (002), (101), (102) and (110) planeslo-
cated at 20 = 31.791, 34.460, 36.275, 47.578, and
56.637 respectively of wurtzite ZnO (JCPDS file
n0.890510)[ 7-10]. Onemay observethat racesof other
oxidesof zincwerepurdy absentinthisYashad Bhasma
TABLE 1 depictsthe d-valuesand corresponding (hki)
planesfor thebulk ZnO and Yashad Bhasma. Thelat-
tice parameters ‘a’ and ‘c’ estimated using the data,
have been presented in TABLE 2. It may be observed
that the value of lattice parameters ‘a’ and ‘c’ of the
Bhasmaas determined aboveis closeto the standard
vauesof ZnO.

Optical properties
(1) Fourier transform-infrar ed spectr oscopy

Toinvestigate the organi ¢ and i norganic contami-
nationsintheYashad Bhasma, FT-IR spectroscopy was
carried out. The FT-IR spectrum of Yashad Bhasmais
showninfigure2(a). In FT-IR transmittance spectrum
of the Bhasma, avery strong and intense peak near
500 cm? has been observed, that correspondsto the
Zn-0O stretching modefor ZnO crystalg*12, whereas
the broad absorption peaks around 3400 cm? dueto
O-H stretching are observed. The peak due O-H bonds
has been observed due to moisture present in the
bhasma. Peaks corresponding to CO, and C=0 near
2200 cm* and 1450 cm* respectively are al'so ob-
served. Additional peak obtained around 1100 cm?
could beidentified asarising from O-O bond and the
origin of thispeak might befrom the adsorbed oxygen-
ates?. No other peak dueto theorganicimpurity was
observed inthe spectrum.

-
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Figure2: (a) FT-IR spectra of yashad bhasma, (b) Raman
spectra of Yashad Bhasma, (c) Photoluminescenceof yashad
bhasma

Raman spectr oscopy

Bonding environment of the Yashad Bhasmawas
a o studied by usng Raman Spectroscopy. TheRaman
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Figure 3 : (a) Scanning electron micrograph of yashad
bhasma.(Color online), and (b) EDX of Yashad Bhasma
spectrum of Yashad Bhasmaisshowninfigure2(b). A
very strong peak at 435 cm! is seen to dominatethe
Raman spectra. The peak at ~437 cm? may beidenti-
fied as E,,, mode of ZnO due to the high frequency
phonong®°**17, The broad and asymmetric nature of
thispeak istypical of the Raman activemode specidly
observed inwurtzitestructure. A similar peak near or at
437 cmrthas a so been reported inthe literature*>17,
There aretwo peaksat 331 cm™* and 379 cmt inthe
low wavel ength number region. A broad band at 579
cmtwith ashoulder at 538-540 cmrtand aweak band
at 652-665 cm* isad so observed inthelow wavelength
number region. The 331 cm? peek arisesdueto the sec-
ond order Raman dueto themultiplescattering and corre-
spondstoA, symmetryt3*317, Raman activemode of vi-
brations observed a 579 cm* may beduetoA . The
wave-number, symmetriesof themodesfoundin Raman
spectraof Yashad Bhasmaistabulated in TABLE 3.

Photoluminescencestudies
Emission spectraof the Yashad Bhasmawere stud-
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Figure4: (a) Growth curveof E.coli, (b) Logarithmicplot to calculategrowth rateof E.coli, (c) Plot between growth rateand
concentration for E.coli, (d) Growth curve of L. Monocytogenes, () Logarithmic plot to calculate growth rate of L.
Monocytogenes, and (f) Plot between growth rateand concentration for L. Monocytogenes

ied to identify the surface and impurity levels of the
Bhasma. The PL spectrum of Yashad Bhasmaobtained
isshown infigure 2(c). Asisclear from PL spectra,
thereisanindication of near band edge emission. How-
ever, deep level emissioninyelow and greenrangewas
observed ~430 nm. Theorigin of thisemissionmay be
due to the presence of structural defect and impuri-
tied161819 The peak ~430 nm of Yashad Bhasmawhen
deconvoluted, exhibited the presence of strong peaks
at ~436 nm (2.84 eV) and at ~ 422 nm (~2.94 eV).
The observed luminescence peak 422nm are due to
transitionsfrom zincinterstitial (Zn) whilethe peak
at~2.84 eV aredueto zinc acceptor defectslocated at

2.8 eV abovethevaanceband. It isknown that ZnO
hasardatively open structure, withahexagonal close
packed | attice where Zn atoms occupy half of the tet-
rahedral sitesand all the octahedra sitesare empty,
which are open for accommodating native defects. Zn
interstitial and oxygen vacanciesare knownto bethe
predominant ionic defectswithionization energiesvary-
ingfrom0.05t02.8 eV,

Microscopic and e emental studies

(1) Field emission scanning electr on microscopy
(SEM)

Microstructural and chemical analysis of the
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Figure5: (a) and (b) bacterial coloniesof E.coli onagar platefor control (without Yashad Bhasma) and 4500mg/ml of Yashad
Bhasmarespectively, (¢) and (d) Lawn of L.Monocytogeneson agar platefor control (without Yashad bhasma) and 4500mg/ml

of Yashad Bhasmarespectively

samples, werecarried out by usingfield emission scan-
ning e ectron microscope. The Feld emission scanning
el ectron micrographs (FESEM) micrographsasshown
infigure 3(b) evidently show themicrostructural het-
erogeneity. Theshape and size of these particleswere
not uniform. In this sample more compact agglomer-
atesprismatic ZnO particlesof 300-500 nm range was
observed.

(2) Ener gy dispersive X-ray spectroscopy (EDX)

AnEDX spectrum normdly displaysthe peakscor-
responding to theenergy levelsfor whichthemost X-
ray had beenreceived. An EDX spectrum plot not only
identifiesthe el ement corresponding to each of its peak,
but the type of X-ray towhichit correspondsaswell.
For example, apeak corresponding to the amount of
energy possessed by X-raysemitted by an electronin
theL-shell goingdowntotheK-shell isidentifiedasK
peak. The peak corresponding to X-rays emitted by
M-shell electronsgoing to the K-shell isidentified as
K. The EDX spectrum of the Yashad Bhasmais
showninfigure 3(a). However, thed ementa composi-
tiona dataobtained using EDX istabulatedin TABLE
4. Theresultsindicatethat only Zinc, oxygenand gold
elementsarepresent inthe Yashad Bhasma. ThisEDX
spectrum confirmsthe chemica composition of ZnO.
Thegold peak arisesfrom gold coating of the sample
tominimizecharginginthe FESEM during the exami-
netion.

(3) Bacterial activity tests

Inorder to examinethebactericidd effect of Yashed
Bhasma, the growth of E. Coli DH5a and L.
monocytogeneswererecorded in the presenceof dif-
ferent concentrationsof Yashad Bhasmai.e. 2500, 3000,
3500, 4000, and 4500 ug/ml in LB medium. Thegrowth

curvesfor the E. Coli and L. monocytogenesbacteria
areasshowninfigure4aand 4d respectively. Asseen
inthe growth curves, it isclear that both the bacteria
follow thesimilar growth pattern when the concentra-
tion of Yashad Bhasmaisthehighesti.e. 4500 pg/ml. It
has been observed that the steepness of the growth
curvein thelogarithmic phaselowersaswego from
2500 pg/ml to 4500 pg/ml concentrations for both the
bacteria

Recently, Zhang et a.* reported the bacteria ac-
tivity of ZnO nanofluidsagaingt E.Coli DH5a bacteria
It has been reported that for the concentration of 2g/l
of ZnO nanofluids, 100% killing of bacteriatakesplace
dueto theinteraction between the bacteriacellsand
ZnO particlesand thed ectrogtatic forcesbetween them
have been made responsiblefor the same. Whereas,
Brayner et a.”?Y studied thebiocidal effectsand cellu-
lar internalization of ZnO nanoparticleson E. Coli bac-
teria. These nanoparticles were synthesized in
di(ethyleneglycol) (DEG) medium forced by hydroly-
sisof Zn?* salts. Thebacterial testswere performedin
LB medium with different concentrations of ZnO
nanoparticles. It has been observed that when E.Coli
cellscomein contact with ZnO nanoparticleshaving
the concentration higher than 0.013 M in DEG me-
dium, cellular internalization occurred. Similar results
were al o observed very recently by Huang et a2 on
Sreptococcus agal actiae and Saphyl ococcus aureus,
inthepresenceof ZnO nanoparticlesinan EG medium
but at the concentration of 0.016 M. Tamet a.[* a'so
investigated the antibacterial activity of ZnO nanorod
array prepared by the hydrothermal method against
gram negative and positive E.Coli and B. atrophaeus
respectively. They have observed that ZnO wasmore
effective for gram-positive than the gram-negative
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TABLE 1: XRD datafor Yashad Bhasmaand standard ZnO
Yashad Bhasma Standard ZnO(JCPDS Card No. 890510)

d(A) d(A) (hkI)
2.8125 2.8179 (100)
2.6005 2.6049 (002)
2.4744 2.4786 (101)
1.9096 1.9128 (102)
1.6238 1.6269 (110)

TABLE 2: Parameter sobtained usng XRD data

Parameters Yashad Bhasma G CPDSéaggra(;dN%.ngaosm)
a(A) 3.253 3.248
c(A) 5.198 5.204
p(gm/cm3) 5.68 5.61

TABLE 3: Comparison of raman spectraof Yashad Bhasma
andZnO

Yashad Bhasma(v cm-1) ZnO Symmetry
331 329 A
379 379 At
410 410 Eir
435 436 Eon
579 Ay orEy

bacteriabecause they have simpler membrane struc-
ture. In our case, dthough thedifferent characterization
of Yashad Bhasmaasdiscussed insection 3.1, reveded
that the Bhasmais purely aZnO with wurtzite struc-
tures, but bacterial testsare somewhat different from
thereported ZnO. Thebacterid test of Yashad Bhasma
on gram-negative and gram-positive bacteria, doesnot
show any inhibition evenin the presence of very high
concentration of Yashad Bhasmai.e. 4500 pg/ml.
Effect of different metal oxidenanoparticleson dif-
ferent Bacteriahave been studied by different groups.
Hu et al.?? have reported the effect of ZnO, CuO,
AlLQO,, La0O,, Fe,O,, SnO,, and TiO, nanoparticles
on E.Coli. It has been observed that the cytotoxicity
decreaseswith theincreasein cation chargein nano
sizemetd oxides. Sadiq et a.[*® have shown that the
Aluminananoparticleshavemild growthinhibitory ef-
fect only at high concentration of 1000 ug/ml against E.
Coali. They have established alinear relationship be-
tween nanoparti clesconcentration (x) and growth rate
() by fitting the growth rate and concentration. And
fitting parametersresulted that thethereisanegligible

Natural Products

dependence of growth rate on the concentration of
nanoparticles.

Similarly, wealso attempted to establish ardation-
ship between Yashad Bhasmaconcentration and growth
ratefor both gram-negative and gram-positive bacte-
ria Asseeninthefigure4aand 4d, for all the concen-
trations of Yashad Bhasma, both the bacteriafollowed
thetraditional growth curvewith proper logarithmic
phases and the nature of the growth curvewassimilar
to the onerecorded for the control. The equation that
describesthe growth rate of the bacteria growthinthe
logarithmic phase may be expressed as:

N=N* &)
where N =bacteria cell countsattimet, N = Initial
cell count, and = growth rate constant for bacteria.

Thelogarithmic phasesof the growth curvesfor or
all the concentrations of E. Coli bacteria and L.
monocytogeneswereidentified to be 2 to 8 hoursand
2to 7 hoursfrom figure 4aand 4b respectively. The
naturd |ogarithm of thegrowth datainthesetimeinter-
valsfor E. Coli bacteriaand L. monocytogeneswere
plotted against time and shown in figures4b and 4d
respectively. For the cal culation of growth rate (1) of
the bacteriafor the corresponding concentrations, all
the datawas linearly fitted and the slope of each fit
givesusthegrowth rate corresponding to that concen-
tration. Thegrowth rate obtained fromtheliner fit for
both these bacteriais shownin TABLE5. Itisclear
from thetablethat the growth rate decreases with the
increasein concentration. [ Thefluctuationsin growth
ratefor different concentration may arise because of
human error]. Also even at higher concentrations bac-
terial cellsgrow with small rate, and show that growth
isnot completely inhibited.

To obtain therel ationship between concentration
of Yashad Bhasma(x) and growth rate of bacteria(u),
growth rate was plotted against the Yashad Bhasma
concentrationsfor both the bacteriaand showninfig-
ure 4c and 4f for E. Coli and L. monocytogenes re-
spectively. Using polynomid fitting, arel ationship be-
tween x and p was derived for both the bacteriaand
followsthefollowing equation.

p=a+blxx+b2xx*+b3xx® 2
Thevaluesof coefficientsa, bl, b2, and b3 asde-
termined from the polynomial fitting, have been pre-
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TABLE 4: Elemental composition datafrom EDX

Element Wt% At%*
Carbon (C) 00.30 01.96
Oxygen (O) 00.86 04.18

Zinc (Zn) 68.88 82.02

Gold (Au) 29.95 11.84

*Based on ZAF Quantification (standard less)

TABLE 5: Growth rateof E.Coli and L. Monocytogenesfor
different concentrationsof Yashad Bhasma

Concentration (x) of Growth rate (u)

Yashad Bhasma (ug/ml))  E.Coli L. Monocytogenes
0 0.38853 0.41552
2500 0.24803 0.1279
3000 0.14818 0.15992
3500 0.12476 0.12038
4000 0.14307 0.09617
4500 0.14489 0.07702

TABLE 6 Fitting parametersfor growth ratevsconcentra-
tion curve

Fitting parameters E. Cali L. Monocytogenes
al 0.3889 0.4126
b1 1.384x10* -1.3587x10™
b2 -1.1257x10°7 +1.4101x10°®
b3 +1.6821x10™* 0

sentedin TABLE 6. Asdepictedinthetable, thevaue
of blisof theorder of 10*for both thebacteria, indi-
catesthat thereisasignificant dependence of growth
rate on the concentration of Yashad Bhasma. Other b2
and b3 coefficients, however, arecomparably very small
(<107) and their effect may beignored.

The bacteria tests on Yashad Bhasmathus show
the dependence of growth ratefor both gram-negative
(E. Coli) and gram-positive (L. monocytogenes) bac-
teriaon concentration of the Bhasma. It hasbeen seen
that eventhe higher concentration of Yashad Bhasma
i.e. 4500 ug/ml doesnot inhibit the growth of bacteria
cells. Theimage of bacteriological testsof E. Coli and
L. monocytogenes on solid agar plateswithout Yashad
Bhasma (Control growth) and with 4500 ug/ml con-
centration of Bhasmaisshowninfigure5a-5d. Thefig-
ure 5aand 5b clearly show coloniesin the caseof E.
Coali for control aswell as4500 ug/ml concentration of
Yashad Bhasmarespectively. Whereas, in caseof L.
monocytogenes, figures 5¢ and 5d show that thereisa
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denselawn for control and lawn for control aswell as
4500 pg/ml concentration of Yashad Bhasmarespec-
tively. Thus, indicating the growth of both the bacteria
even at ahigher concentration of Yashad Bhasma.

CONCLUSIONS

Zincbasad “ Yashad Bhasma’ was successfully syn-
thesized by using unique herbo-mineral method, that
includesrepesated calcinations of purezinc metd. The
Bhasma, thus produced, was confirmed by subjecting
it to variousAyurvedic tests. Structural, optical, and
elementd andysisof the Bhasmahasa so been carried
out by variousanadytica techniques, suchas XRD, FT-
IR, Raman, FE-SEM and EDX. The FT-IR spectrum
and XRD of thisYashad Bhasmapredict that itsmain
congtituent isZinc Oxidewith single phase hexagonad
Zinc Oxide phase. The average particle size of the
Bhasma, were approximately 200-300 nm. As ZnO

belongsto c?, thespacegroup with two formulaunits
per primitivecell andwithal aomsoccupyingC, Sites,
and for theYashad Bhasmawe obtainthe same Raman
Active modes, we can concludethat Yashad Bhasma

alsobelongsto cg, spacegroup, anditisalso having

C,, sitesoccupying all itsatoms. Preliminary studies
were doneto seethe toxicol ogical impact of Yashad
Bhasmaon gram-negative (Escherichiacoli DH5q.,
E. Coli) and gram-positive (Listeria monocytogenes,
L. monocytogenes) bacteria. The bacteria tests on
Yashad Bhasmashow the dependence of growth rate
for both bacteriaon concentration of the Bhasmaand
decreasewiththeincreasein concentration. Theresults
showsthat very high concentration of Yashad Bhasma
(4500 pg/ml) doesnot induce any damageto themin
contrast tothechemically synthesized ZnO nanoparticles
that induces the damageto the bacterial cellsat low
concentrationsonly. Thisstudy, therefore, showsthat
athough the Yashad Bhasmabeing ZnO as concluded
by different characterization, but it islesstoxictothe
environmental microorganismsincomparisonto the
chemically synthesized ZnO. Wefed that the herbal
preparation of Yashad Bhasmais mainly responsible
for thesebacteria results. Theresultsmay be used fur-
ther to establish atherapeutic behavior of Zinc metd
based Yashad Bhasma.
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