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ABSTRACT

The elements present in medicinal plants play apoimant role in the treatment of diseases as desckiin
Ayurveda. XRF technique is one of the most powarfdlquick multi elemental analysis with high sewisy. This
technique has been applied for quantitative analgsimultielements present in dried leaves of MadHangifolia
(Koenig) linn. Fifteen elements were detectedndiidates the association of 5 macro elements, @onglements
and 3 heavy elements.

Keywords Madhuca longifoliatrace elements, XRF.

INTRODUCTION

Madhuca longifoliapelongs to the family Sapotaceae It is a mediwmdsdeciduous tree distributed in Nepal, India
and Srilanka (1).The generic nafladhucaand the popular nanadian butter tree are apparently derived from
the Sanskrit wordMadhu’ meaning honey. The plant parts used in ethno mesiwir wide variety of iliness, such
as epilepsy(2), diabetes mellitus, analgesic dgtiVi3),anthelmintic,pneumonia,piles,skin diseasd3,afti-
inflammatory (5),antiulcer activity(6) have beepaeed.

Importance of Elements.

The macro elements refer to the main elements &hat required by the plants for their basic function
Microelements are also known as trace elementdMi@).Fe, Cu and Zn seem to be activator of the m¥ezy It can
be assumed that higher percentage of extracteceatsr€u, Fe than of Mn and Zn is linked with easyrfation of
complexes with phenolic substances and flavonaidsxtract, which mostly affect inflammatory procésshuman
being (8, 9).The monitoring of metals in this plastof some therapeutic and prophylactic importantiee
contamination of drug by toxic elements as Pb, €, As, and also the influence of these elemenidamt growth
were already discussed [10].Moreover some pubtinatideal with determination of elements conteribfasions
and also the content of biologically active substsn(11-13).There are however, no standards foicmnedt raw
plant materials which establish a permissible lesfemetals in such materials. The World Health Q@igation
mentions maximum permissible levels in raw plantamals only for arsenic, cadmium and lead, amognto 1.0,
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0.3, and 10 mg.kg-1, respectively (14). The presenk includes quantitative determination of valscelements
from the leaf oMadhuca longifolidby using X-ray fluorescence technique.

Various techniques.

Determination of the elements content is oftendohkvith preconcentration of elements in the samybeious
techniques have been applied for determinatioreshents in plants (15, 16). Among them, the mostroon are
atomic absorption spectrometry (AAS) (17), induelvcoupled plasma spectrometry (ICP-MS) (11) aadtmon
activation analysis (NAA) (17) and X-ray fluoresceranalysis (XRF) (11,15,18) nuclear methods. Theamatage
of XRF is poly component character of the analyie; method is nondestructive, fast and accurdte.réduction
of detection limit can be achieved by the sampéparation.

MATERIALS AND METHODS

Plant collection.

The plant leaves dfladhuca longifolia(Koenig) Linn were collected from Thirumalasamuatral hanjavur District.
The plant was identified by Dr.Ravichandran, BagniCentre for Advanced Research in Indian systefms
medicine, SASTRA University, Thanjavur, Tamilnachdia.

Preparation of plant extract.

Hydro Alcoholic Extract.

Madhucaleaves was collected, dried and suitably madeoicdarse powder in an extractor. About 3 times the
quantity of raw material was taken in 50% aquedushml and was refluxed at a temperature of 8tE8®r 3-4
hours. The extract was filtered, (preferably 10 pome size) filter in to a suitable sized vessele Téaves were
extracted, repeatly three times and the extract filsed into the same vessel. The combined fétravas
concentrated to a syrupy consistency and dried ruvaleuum (between 400-600 mm of Hg) at a tempezabot
exceeding 8UC till the moisture was below 5 percent. The maas wmilled and the powder was sieved through 500
pm mesh to obtain the extract and packed. The pigidined is about 25 percent.

Instrumentation.

The XRF measuring system consisted of multichaanalyzer ORTECR, semiconductor detector Si/Li ghess

of beryllium window = 0.25 mm, diameter of beryhiuwindow = 5 mm) and radionuclide source of radiati
238Pu (A = 370 MBq,E = 12 — 22 keV, T. = 86.4 y¢ansde by AMERSHAM in form of planar disk sourcdl A
the measurements were performed in non-coaxial g&aral arrangement of source, sample and deteutdr

acquisition time was 2000 seconds.

Table-1.Evaluation of elemental content oleavesMadhuca longifolia by X-ray fluorescence spectroscopy (XRF).

S.No | Elements % Concentration(ppm)
1 K 0.345 112.9
2 Ca 0.535 665.8
3 Cl 0.478 93.2
4 Mg 0.819 140.4
5 S 0.623 35.6
6 Si 1.26 50.6
7 P 1.43 42.5
8 Na 3.88 490.7
9 Fe 2.61 101.2

10 Rb 3.75 72.0
11 Br 7.44 71.6
12 Ru 184 153.8
13 Sr 7.32 48.5
14 Cu 11.8 71.8
15 Zn 13.2 64.9

RESULTS AND DISCUSSION

In this study, the concentration and percentagifteEn elements were determined in the leaf extohdladhuca
longifolia by using XRF spectroscopy. The result showed varimncentrations and available percentage of five
macro elements: K, Ca, Mg, Cl, P.Six microelemétrtsce elements): Si, Na, S, Br, Rb, Sr, Three hetements:
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Fe, Zn, Cu. are given in Table 1. Elemental analyssi XRF reveal presence in order of Ca>K>S>Fe>$te
analysis indicated the higher concentration of K, Rg, Cl, P elements. Mineral composition of almahextracts
of M.longifolia revealed the presence of all the mineral eleméhss,interaction of trace minerals composition
present in the medicinal plants have great impoeada understand their functions in the human body.

Strontium 7.32% was reported M.longifolia leaves extradn XRF studies. Strontium commonly occurs in nature,
and it is the 18 most abundant element on earth, chiefly founchnform of SrSO4 and SrCO3 Its occurrence in
plants is a due to many factors, type and chengioaiposition of soil, rainfall, agricultural praaicand kind of
plant. Several salts of strontium such as Strontaarbonate or Strontium citrate are often preseatedatural
therapies and sold at a dose that is several hdrignes higher than the usual Strontium intake. Anch salts can
still be sold in United States under the Dietarpi@aments Health and Education Act of 199435. Smoence of
Strontium in leaves dfl.longifoiawill not affect any way to the drug quality.

Potassiumis essential for smooth flow of communication sigrfaom cell to cell and its deficiency can contrié

to diseases like stroke, heart problem, diabetdshgpertension. It is important, mainly in the mc@lular fluid as

the primary ion. Potassium together with sodiunpsebd regulate the water balance within the bodsedulates the
transfer of nutrients to the cell, transmits elecitremical impulses and is necessary for normal tir@mzymatic
reactionsetc

Calcium used in the development and maintenance of bonetste. It plays function in the clotting processrve
transmission, hormone function and metabolism @imin Detc.

Magnesium supply located in the bones together with calciumd phosphorus, while it is found in cellular fluids
and some soft tissue. It is involved with energgdurction of glucose, protein and nucleic acid sgsi$, the
formation of urea, muscle impulse transmission @grotransmission. Mg plays important role in engyautivity,
deficiency interfere with transmission of nerve andscle, impulses, causing irritability and nerveess, prevent
heart diseases.

Phosphorusrole a part in almost every chemical reaction witthie body because it is present in every cefarihs
calcium phosphate with calcium in the bones & téeth 2-1 ratio. It is important in the utilizatiarfi carbohydrates,
fats, and proteins for the growth and maintenandhe body. Phosphorous is estrogenic, immuno im@and
anti-osteoporaotic.

Chlorine helps to regulate acid alkali balance, stimulatedpction of hydrochloric acid, stimulate the livier
function as a filter for wastes and helps to distté hormones etc.

Iron sufficient in all studied medicinal plants, it neakody tendons and ligaments, certain chemicalbrain are
controlled by the presence or absence of irors, @sisential for the formation of hemoglobin, carxygen around
the body.

Zinc plays a major role as catalytic roles in over 28@yenes and capable of influencing immune systemc Zi
maintains various reactions of the body which helgonstruct and maintain DNA, required for thevgito and
repair of body tissues, important element of ligateend tendons.

Copper was an important component of many enzyme syswmbl as cytochrome oxidase, lysyl oxidase and
ceruloplasmin an iron oxidizing enzyme in blood. @&ficiency has been associated with cardiac abadres in
human and animal, cause’s anemia and neutropenibe lhuman body, many trace elements take patrmerous
physiological and biochemical events. (22-30)

CONCLUSION

The requirements for analysis of pharmaceutical gladt derived products for purity are becomingréasingly
demanding. The XRF analytical methods discussed/ealtave been shown to be effective in detecting and
measuring a number of elementdrongifolia at extremely low concentration levels. An impottpart of the use

of these methods is to understand and to recoginésecapabilities and limitations to estimate trgiitability for

the analytical task. With further improvementshie favailable techniques still lower measurementsbeaachieved.
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