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ABSTRACT

A large number of medicinal plants are reported to have antidiabetic properties. Trace elements present in those
plants are some of the contributing factors of their antidiabetic activities. The present study was conducted to
identify the trace and macro-elements in some selected antidiabetic medicinal plants collected from Assam using X-
ray Fluorescence (XRF) technique. The data shows the presence of Fe, Zn, Pb, Mg, Cr, Cu, Ni, Mn, Mo, & in Aegle
marmelos, MussaParadisica, Catharanthusroseu§arcinia pedunculataandOcimum sanctum. The results of the
study provide justification for the usage of these medicinal plants in the treatment of diabetes, since they are found
to contain the elements P, Ca, K and Mg which play a significant role in the management of diabetes.
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INTRODUCTION

It has been found that different metals are venydrtant for the proper functioning of human bodgfibiency of
these metal ions causes many ailments.Diabetes#tuskls been found to be associated with abnoigsiit the
metabolism of some of the elements such as Cuk&nSe, Mg, Cr, V, Ca and K [1,2].

Medicinal plants have played a significant rolettie management of diabetes mellitus especiallyewelbping
countries. A large amount of nutrients are requiteddiabetic patients to enhance their biologivatabolism in a
proper way. Some traditional medicinal herbs awdlain this region are known to have many esseraal
nutritional elements. Many important mineral eletseremain chelated with organic ligands and thukenthem
bioavailable to the body systems. The various efgmpresent in these antidiabetic medicinal pléwatge either
direct or indirect role in the control and managetraf diabetes mellitus, since diabetes is assediatth marked
alterations in the concentrations of trace elementsis deficiency of mineral elements can be oveedy
supplementation through consuming antidiabetic wiedi plants [3].

Aegle marmelos (Bael tree) is a medium sized, aromatic tree ofaBedie familyAegle marmeloshas been used in
Ayurvedic system of medicine for the treatment of variousedses. The leaves Afmarmelosare used in diabetes
mellitus [4]. Musa paradisiaca (Banana or Kela tree) is a perennial tree likdola@rMusaceae family. This tree is
cultivated in all parts of India. The green unripait of Musa paradisiaca has been reported to have antidiabetic
effect [5]. Catharanthusroseusof Apocyanaceae family is an evergreen sub shrufeedvaceous plant. The leaf of
Catharanthus roseus has been used in herbal medicine against Diabetdigus [6].Garcinia pedunculatais an
evergreen tree of Clusiaceae family. Ripe fruiGaf cinia peduncul atais traditionally used for treating diabetes and

71
Pelagia Research Library



Biswajit Sarma and Bhabesh Ch. Goswami Asian J. Plant Sci. Res., 2016, 6(3):71-79

related symptoms [Acimum sanctum (Tulsi) is a medicinal herb commonly grown in Indide leaves o©cimum
sanctumis traditionally used in the treatment of Diabd&s

The study was designed to characterize the elemienfive medicinal plant species traditionally usidthe
management of diabetes mellitus in Assam namadgle marmelos, Mussa Paradisica, Catharanthus roseus,
Garcinia pedunculata and Ocimum sanctum. X-ray Fluorescence (XRF) has been employed to aedlye elements
of these anti-diabetic medicinal plants. Differgiant species contain different elements in varicouscentrations.
The variation in elemental concentration is maihle to the differences in agronomic parametersyedisas in the
mineral composition of the soil where the plants eultivated or naturally grown. Studies on elerakahalysis of
these plant species grown in this region of Assamrtot yet been done systematically. Thereforehave selected
these plant species to study the elemental conosjtialitatively.

MATERIALSAND METHODS

Plant materials

For the present study five plant species were taleteaves ofegle marmelos, unripefruit of MussaParadisica,
leaves ofatharanthusroseus, ripefruit of Garcinia pedunculataand leaves ofOcimum sanctum were used for
detection of element. These medicinal plants atensively used as traditional medicine for treatimarDiabetes
mellitus, by local physicians in the area from where th@aats were collected.

Sampling area

The fresh plant materials were collected from loglihge area of Nalbari district, Assam, locatacbetween 26°N
and 27°N latitude and 91°E and 91H7longitude during the month of July and NovembRreliminary
identification and authentication of the plants done from the Department of Botany, Gauhati Lhsitye

Initial preparation of plant materials

Plant parts collected were fruits and leaves. Bawds as well asmature green unripe fruitslodsaParadisicaand
ripefruit ofGarcinia pedunculatawerecollected. The plant parts were separated ashed thoroughly in running
water in order to remove soil, foreign particlesl atl other surface contamination.The fruits weeelpd off. The
fruits were cut into small pieces. Then the pieafethe fruits were air dried under shade in theotabory followed

by oven drying at 4 before grinding. The pieces were mechanicallgloeal and ground into powder. The leaves
were also separately air dried under shade andgiemd into powder. The powdered plant materiasevkept at
room temperature away from direct sunlight in ctbdey plastic bags for further analysis.

X-Ray Fluorescence (XRF) analysis

The differentelements present in the selected plamre investigated qualitatively by using X-raydtlescence
(XRF) technique.XRF is a very useful analyticalhieicue to investigate the chemical composition iffecent
materials. It is also one of the most common methfod qualitative and quantitative determinationetémental
composition of all kind of materials. In XRF ansgily, the sample is irradiated with an X-ray produbg a source
in the instrument. XRF technique was carried oubD@partment of instrumentation & USIC, Gauhati Umsity.
Analysis was done using the instrument computersaegiential X-ray Fluorescence Spectrometer of AXodel
equipped with X-ray tube of Rh and Flow proportiooaunter & scintillation as a Detector. Elemereaige of the
instrument is from Oxygen to Uranium and softwasediby the instrument is the SuperQ software fedigive
and quantitative analysis and Pro Trace Softwaréréme element analysis. Analysis methods of tisgument are
Pressed Pallet Method and Fused Bead Method.Anglysiystals are LiF200, LiF220,GE,PE andPX1. Stehda
reference materials are Silicate Rocks and Limeston

RESULTSAND DISCUSSION
Qualitative elemental analysis of five selecteddiabetic medicinal plants have been done by Xfhorescence

(XRF) technique using LiF200, LiF220, GE, PE andlPa§ analysing crystals. The XRF spectras of thdied
plants in different analysing crystals are as foio
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Figl : XRF spectras of Aeglemarmelosleaves| (a):UsingLiF220 as analysing crystal, (b):LiF200 as analysing crystal, (c): PX1 as
analysing crystal, (d): Geasanalysing crystal.]
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Fig2 : XRF spectras of Mussa Paradisica unripefruit [ (a): Using LiF200 asanalysing crystal, (b): Ge asanalysing crystal, (c): PE as
analysing crystal, (d): PX1 asanalysing crystal.]
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Fig 4 : XRF spectras of Garcinia pedunculataripefruit [ (a) :Using LiF200 asanalysing crystal, (b) :Geasanalysing crystal, (¢ ):PE as
analysing crystal, (d ): PX1 asanalysing crystal. |
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Fig 5: XRF spectras of Ocimum sanctum leaves|[ (a) :Using LiF200 as analysing crystal, (b) :Ge asanalysing crystal, (c ):PE asanalysing
crystal, (d) :PX1asanalysing crystal. ]

Table 1: Detected elementsfrom XRF analysis

Name of plant Element detected
Aegle marmelos ( leaves) Iron, calcium, potassicimigrine, sulphur, phosphorus, oxygen, magnesium.
MussaParadisica ( fruit) Calcium, potassium, chierimagnesium, phosphorus, sulphur, silicon.
Catharanthusroseus ( leaves) Oxygen, magnesiuoarsisodium, chlorine, calcium, potassium, phospsgosulphur.
Garcinia pedunculata ( fruit) Silicon, phosphoredcium, oxygen, potassium, chlorine, sulphur aadmesium.
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Titanium, chlorine, potassium, calcium, magnesiarygen, silicon, phosphorus, sulphur,
sodium.

Ocimum sanctum ( leaves)

Medicinal plants contain trace elements in a bidaike form and their impact on the overall pharpiagical
action is very much important.The elements suchgsP, S, K, Ca, Mn, Cr, Ni, Cu, Co, Zn and V aeported to
be essential in the regulation of blood sugar lemehuman body and production of insulin.In the dyiathesis,
storage, and secretion of insulin zinc has a visé [9].Deficiency of zinc causes a large numbemetabolic
disturbances such as impaired glucose toleranaylin degradation, and reduced pancreatic insulintemt
[10].Zinc has an important role in the maintainiofstructural integrity of insulin [11]. It has bedound that
treatment of manganese significantly reduce th@dlglucose level of streptozotocininduced diabesic [12].
Chromium acts like a cofactor in the action of iiisand it accelerates the action of insulin [13,14

In the study, a total of eleven elements comprigiog, calcium, potassium, titanium, chlorine, sulp phosphorus,
oxygen, magnesium, sodium and silicon were detectdtie powdered medicinal plant samples by usiftfX
Among the various elements detected in differentliieal plants some of them are useful in the tmeatt of
diabetes mellitus.

Sodium (Na) involves in the production of energgns-port of amino acids and glucose into the hmadls. Recent
studies have shown that the low potassium condéemirégs a possible risk factor for diabetes [15]dam is an
essential component of intracellular processesdhatir within insulin responsive tissues like skalenuscle and
adipose tissue. A low level of calcium concentmatis required for optimal insulin mediated funciiogn Many
research works have shown that calcium supplementatight reduce the risk for type Il diabetes.

In human body, phosphorus exists mainly as phospliRtiosphate depletion impairs insulin secretiortheyf-
pancreatic cells of the body and is associated velistance to the peripheral action of insulin aiith glucose
intolerance [16]. Magnesium play an important risleémproving insulin sensitivity. Mg has a greatedn the
activities of various enzymes which are involveccarbohydrate metabolism and glucose oxidatiomay play a
significant role in the release of insulin and thaintenance of the pancreaficells [17,18].Deficiency of Mg has
been implicated in insulin resistance, carbohydirgtderance, dislipidaemiaand complications obdizes [19].

The results obtained from the elemental analysithefselected antidiabetic medicinal plants arsgmed in the
above Figures as well as in the table-1. The resuntticate thaf\egle marmelosleaves contain Fe, Ca, K, CI, S, P,
Mg and O.MussaParadisicaunripefruit pulp contain Ca, K, Cl, S, P, Mg and $btal elements detected in
Catharanthusroseus leaves are Ca, K, ClI, S, P, Mg, Si, Na and O. Els found to be present {Barcinia
pedunculatafruit pulp are K, Cl, S, Mg, Si, Ca, P and O. Téglements Ti, Cl, K, Ca, Na, S, P, Si, O and Mg were
detected inOcimumsanctum leaves. Elemental analysis has shown that Ca, P aktd) K having important role in
the treatment of diabetes are present in all treestudied plants.

CONCLUSION

In this study 11 elements were determined in diffiéparts in different species of medicinal plarte elemental
results of the selected antidiabetic medicinal {glahow that these plants contain some of the elesra vital
importance in prevention and treatment of diabeteflitus. The results of the present study supp@tusage of
these medicinal plants in the treatment of diabetes
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