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ABSTRACT

Medicinal plants have used for many years to cure a great variety of dis-
eases. Recently, according to the World Health Organization, the use of
traditional herbal medicine has spread not only in the developing counties
but also in the industrialized ones, as a complementary may to treat and to
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prevent illnesses. Eight of the most important medicinal plantsinthelitera-
ture on the Indiatraditional and popular medicine are Ocimum sanctumL,
Catharanthus roseus L, Trigonella foenum-graecum L, Azadirachta in-
dica A.Juss and Aegle marmelos Roxb, Zingiber officinalis L, Emblica
officinalis L and Anacardium occidentale L.In this method aNal (TI) de-
tector, which is coupled to MCA for analysis of the spectrum is used and
2Amisused to get X-ray inthe energy range from 8 to 32 keV.
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INTRODUCTION

Herba drugsarebeing used remediesfor various
diseases acrosstheworld from ancient time?. Inre-
cent years, increasing interest has been focused on
phytormedicinesor Ayurvedic medicinesas safer and
more congenia to the human body. Medicina plants
comeinto pregrartion of variousdrugssingleor incom-
binations? or even are used asthe principal source of
raw mainly responsible animportant rolein various
physiologica functionsinlivingorganisms. Thus, there
isanincreasinginterest ontherolethat chemica con-
stituentsof themedicina plantsplay in exhibiting bio-
logicd activity. It hasbeen reported that trace e ements
play apivotal roleinformation of the active constitu-
entsinmedicinal plants®. However, most studieson

such medicina plants pertain to constituentssuch as
essential oils, vitamins, glycosidesand other organic
components, whilelittle has been reported about the
elementa composition of theplants®. A literature sur-
vey reveded asignificant modulatory roleof traceele-
mentsin variousdiseases®7. It hasbeen documented
that ateration of traceeemental homeostasisinan or-
ganism hasdirect correlation with different pathol ogica
conditiong®. Thus, screening of theactual bioactived-
ements of plantsorigin and assessment of elemental
composition of thewiddy used medicind plantsishighly
essentid®. Inthis perspective probing into the specific
biologica significanceof trace demental composition
of plantsismost crucia for devel oping new strategies
of drug design based on natural resources. The present
invedtigationisanattempt togainaningght intothetrace
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elementa composition of somecommonly andwiddy
used plants of the North Karnatakaregion of India
For thisstudy we employed different techniques such
asAtomic Absorption Spectrophotometer, Nal (T1)
detector, Proton induced X-ray emission described.

Thispresent study relatesthe mgjor and trace ele-
ment contents of medicinal plantsimportant to their
content ineight plantswhich could potentiadly beelther
dangerousor useful humanswho are consuming me-
dicind plantsor to other feeding of theseeconomically
important plants. Study themeasurement of attenuation
coefficient of X-raysin herba medicinesintheenergy
rangefrom 8.136keV to 32.581keV. Herethe Ocimum
sanctum L, Catharanthus roseus L, Trigonella
foenum-graecumL, Azadirachtaindica A. Jussand
Aegle marmelos Roxb, Zingiber officinalis L,
Emblica officinalis L and Anacardium occidentale.
Samples seem to be very limited. Especially
Catharanthus roseus, Zingiber officinalis and
Trigonella foenum-graecum, has been used herbal
treatmentslike Fever, cancer, Diabetes, Cough, Stom-
ach, Jaundice, and Hyperacidity. It istherefore con-
sidered worthwhileto undertake asystematic study of
photon interaction cross section in medicinal plants
samples.

Theory

Itiswell knownthat theexponentia law determines
the narrow beam X -ray mass attenuation coefficient and
isexpressed as,

I=1, exp(— umt) @
Wherel and| arethe observedintensitieswithout and
with the absorber respectively, t isthe mass per unit
area of the absorber and um is the mass attenuation
coefficient of target. The mass attenuation can be ex-
pressed as barns per atom through the expression.

o (Barnglatom)=[A/N,]x10?(um) (cm?gm)  (2)
WhereA isatomicweight of the absorber materid and
N, isAvogadro’s number.

Theoretical vauesfor the massattenuati on coeffi-
cient for al e ement and for some compounds can be
found inthetabulation e.g.by’%. By theoretical X-ray
mass attenuation coefficients, wp, for any compound/
mixture/material areusudly estimated from thesum of
weighted contributionsfrom the constituent elements.
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Thisisbased on the assumptionsthat contributions of
each element to the attenuation isadditive and thelaw
isknown as Braggs additive law or more commonly
cdled mixtureruleisgiven by additivity rule:

- 3v(5] o

Wherew. and (u/p), are the weight fraction and the
mass attenuati on coefficient, respectively, of thei"ele-
ment. Inacompound, theweight fraction of thei" ele-
mentisgiven by

W= A
L XA, @)
J

Whereisa, and A, are, respectively, the number of
formulaunits and the atomic weight of thei™ ele-
ment.

MATERIALSAND METHODS

Themedicinal plantsare collected from different
places. Theleavesand seedsof these plantsarewashed
with digtilled water and air-dried in shade over aperiod
of onemonth. They arefinely grinded with apestleand
mortar. The grinded powered issieved using amesh
sizeof 260um. The samplesof different thicknesses
are prepared by wei ghing quantity of thefinely grinded
power and pressing it to adiacylindrical pellet with
anhydraulic press. Theaerd thicknessof thepelletswas
calculated using an e ectronic weighing balanceand a
traveling microscope.

The schematic experimental setup in the present
work isshow in procedure adopted for the determina-
tion of the mass attenuation coefficient isdescribed to
thebriefly, photonsfrom avariableenergy X-ray source
passed through a collimator and wereincident on the
specimenintheform of athinfoil/pellet kept normal to
the photon beam. Thetransmitted beam passed through
another collimator and reached aNal (T1) X-ray de-
tector. Thetransmitted photon spectrum wasrecorded
using aPC based multichannd anayzer. Theeectronic
setup used isaNal (TI) detector, whichiscoupledto
M CA for anaysisof the spectrum. A primary source
2Amisusedtoget X-raysintheenergy range8to 32
keV from Cu, Rb, Mo, Ag and Batargets. A bicorn
makesintegrated assembly of 25mm diax 4mmthick
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Nal (T1) Scintillator mounted on aphoto multiplier tube
(PMT) served as X -ray detector. Oxford model PCAP
plussinglecard performed asPM T power supply, Pre-
amplifier, amplifier, 1K ADC and M CA with control
from software package oxford MCA.

Asestablished earlier, for agiven photon energy,
accurate values of attenuation can be obtained by
choosing the range of target thickness over 50-2%
transmission™. Thetransmittedintensity wasobtained
by taking the area under the photo peak in thetrans-
mitted spectrum. The slope of thelinear plot of the
logarithm of transmitted intensity versus specimen
thicknesswould yiel d the attenuation coefficient. Since
the detector hasapoor energy resolution, the energy
corresponding to the measured attenuati on coefficient
istheweighted average of Ko, KB, Ky energies. The
attenuation coefficient at different energieswasfirst
determined for standard metal foilsand then for the
Medicina plants.
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RESULTSAND DISCUSSION

Inthe TABLE 1, the measured mass attenuation
coefficient valuesalong with errorsfor medicinal plant
compoundsare presented. Theerror involvedinover
al experimenta vauesisabout lessthan 2%. The per-
centage difference between theory and experimental
valuefor dl thethreeenergiesisa so lessthan 2% can
be observed thanthe TABLE 1. Thisresult suggests
that thismethod isappropriatefor determining themass
attenuation coefficient for any sample (biological/me-
dicina/compound/mixtureof dements).

Thedetermined massattenuation coefficientsonthe
Ocimumsanctum, Catharanthusroseus, Trigonella
foenum-graecum, Azadirachta indica, Aegle
marmel os, Zingiber officinalis, Emblica officinalis
and Anacardium occidental e show that the mixture
ruleisvalid sincethe percentage mixture of contentis
not exactly known. Thisisusually thecasein Herba

TABLE 1: Massattenuation coefficientsof x-raysin different medicinal plantsK a- Kappathagudda, Sa-Sandur and

Gu-Gulbarga
Ener gy sample name 8.136 keV 13.596 keV 17.781 keV 22.581 keV 32.891 keV
Ka 1858+0.19 3.685+0.033 1.736+0.018  1.055+0.013  0.347+0.0034
Ocimum sanctum Sa 18.09+0.22 3.539+0.034 1.51440.013  0.982+0.014  0.356+0.0032
Gu 18.32+0.17 3.795+0.032 1.639+0.013  1.077+0.021  0.366+0.0037
Ka 25.23+0.25 6.778+0.081 1.736+0.018  2.297+0.032  0.978+0.0231
Catharanthus roseus Sa 24.95t0.28 6.528+0.073 1.51440.013  2.052+0.028  0.985+0.0197
Gu 25.09+0.19 6.662+0.077 1.639+0.013  2.381+0.026  0.924+0.0214
Ka 2276+0.22 6.188+0.056 4.123+0.051  2.097+0.038  0.788+0.0162
Trigonella foenum-graecum Sa 21.12+0.27 6.345+0.065 3.987+0.043 1.998+0.041 0.769+0.0186
Gu 22.65t0.25 6.433+0.587 4.13240.051  2.213+0.042  0.798+0.0195
Ka 23.23+0.31 6.261+0.063 3.995+0.041 1.976+0.039  0.932+0.0182
Azadirachta indica Sa 24.98t0.34 6.433+0.054 4.021+0.054  2.012+0.041  0.946+0.0132
Gu 22.28+0.35 6.321+0.055 4.136+0.052  2.094+0.044  0.897+0.0207
Ka 11.9740.15 3.434+0.036 1.676+0.021 0.870+0.01 0.456+0.0057
Aegle marmelos Sa 12.32+0.13 3.821+0.038  1.876+0.025 0.965+0.01 0.555+0.0053
Gu 11.54+0.16 3.452+0.033  1.645+0.028 0.889+0.01 0.499+0.0058
Ka 19.54+0.29 5.312+0.058 2.892+0.032 1.737+0.026  0.669+0.0071
Zingiber officinalis Sa  19.09+0.28 5.021+0.051 2.243+0.035  1.255+0.027  0.594+0.0084
Gu 18.76+0.21 5.398+0.056 2.567+0.028  1.765+0.021  0.612+0.0076
Ka 9341016  2.702+0.027 1.231+0.019 0.596+0.0081  0.335+0.0047
Emblica officinalis Sa 10.32+0.13 2.678+0.029  1.113+0.017 0.498+0.0015  0.340+0.0039
Gu 9.891+0.15 2.452+0.024 1.298+0.013 0.603+0.0016  0.339+0.0041
Ka 10.75+0.16 3.428+0.032 1.979+0.026 0.832+0.0018  0.328+0.0046
Anacardium occidentale Sa 11.92+0.14 3.743+0.033 2.023+0.028 0.872+0.0019  0.363+0.0043
Gu 10.52+0.16  3.448+0.032 1.987+0.025 0.834+0.0016  0.302+0.0045
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medicine. It may be pointed out herethat eventhrough
the photoninteractioniswith theindividua el ements
the mass attenuation coefficient givesinformation of
sampleasawhole, whichisvery interesting fromthis
point of view.

Another interesting point to discusfromfigisthat
TABLE 1, graph of In(E) against In(w/p) yieldsasight
line, showsthat variation of the attenuation coefficient
with energy. Thisislinear irrespective of the element
provided that the sample shoul d not contain an ement
whose X-ray energy iscloseto theincident photon en-
ergy inwhich casethe graph would show adeviation
from linearity. Thevaue of exponent fromthegraphis
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n=2.312+0.127 in al the cases. Whichisagreeswith
the expected value'? which is dependent on the en-
ergy aswell asatomic number. Thisgraphical valueis
varying from 2.5 to 3.0 as presented the. Hence the
measured val ue of the massattenuation coefficient will
giveat least in abroad sense that the sampleisuni-
formly prepared the u/p valuesarethetruevalues at
theseenergies.

CONCLUSON

Thedetermined massattenuation coefficient (MAC)
islinearly varying with the energies of theincident X-
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rays. From thisand by AASdatait is concluded that
some plants shows high concentration of the elements
and correspondingly the MAC also varieswith thecon-
centration of the elements present inthe plants. It is
known that attenuati on coefficient variesfour timesthe
atomic number and inversely proportional totwo thirds
of theincident energy henceit verified by AASmethod
and also by MAC. Hencethisstudy helpsin elucida-
tion of elementsin these plantsfurther it a so helpsto
interpret the therapeutic actionsto be undertakenin
preparation of medicines. Itisa so observed fromthe
MAC andAASsudies, tha diversty isobserved among
herbd drugsoriginating from plantsof the samefamily
whichisattributed to differencesintheir botanica struc-
tures, dement mobility withinthe plantspartsand other
internal and external sources.
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