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ABSTRACT

Three medicinal plants vifyzygium cumini L., Boerhavia erecta L. and Gymnema sylvestre Retz. have beer
selected to study the mineral profile. These plamse subjected to know 14 different macro and onit
elements. Current investigation highlights suppertole of mineral elements for medicinal potentitistudied
plants. It can be concluded from the results atumini, B. erecta, G. sylvestre having powerful Fe, Zn, Mo
uptake potential which is supportive to their vadalisease resistant properties.
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I ntroduction

India is one of the world’s mega biodiversity certaving more than 45000 different plant speciesweiver, only
7000-7500 species are used for their medicinaleghy traditional communities [1]. From back ceigsithuman
race rapidly tried to gather knowledge of ancighhi& medicines and their sources. From ancien¢ tine world
population depends mainly on plants and plant etgrfor health care. From India, drugs of herbajiorhave been
documented mostly itUnani and Ayurveda since ancient times. The herbal products todayessmt safety in
contrast to the synthetics that are regarded asfeits human and environment. The drugs are degitbdr from
the whole plant or from different organs, like leaystem, bark, root, flower, seed, etc. Some dang9repared
from excretory plant product such as gum, resimslat@x.
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Here is an attempt has been made to know whichaetiag element for medicinal properties with thdphef
medicinal plantyiz. Syzygium cumini L., Boerhavia erecta L. and Gymnema sylvestre Retz.Syzygium cumini Linn
from family Myrtaceae, is a medicinal plant natigelndia. It has medicinal properties like antilgail activity,
antioxidant properties, vibriocidal properties,ialf¢rgic properties, antinociceptiyaroperties, anti-inflammatory
properties and some chemoprotective propertieg.[2-7

Boerhavia erecta is from family Nyctaginaceae, it is weedy herb @dommonly available in almost all places. It
is used as a traditional medicinal plant in Afritahas been found to possess diuretic action Sangh [8], anti-
inflammatory, antifibrinolytic, anticonvulsant ahepatoprotective activities [9-12].

Gymnema sylvestre is a woody, climbing plant, native to Indi&ymnema sylvestre is Asclepiadaceae family
member used as stomachic, diuretic, refrigeramtingsnt, and tonic [13]. Importance of this plast antidiabetic
purpose have been reported by Prakashl. [14] and Shanmugasundaraghal. [15]. Gymnema amplifies the

activity of enzymes responsible for glucose uptaké utilization [16] and inhibits peripheral utditon of glucose

by somatotrophin and corticotrophin [17] and inh#gpinephrine-induced hyperglycemia [18].

Materials and M ethods

Various inorganic constituents like Nak*, P*, Mg?*, Fe*, Mn?*, C&*, CU/*, zn** were estimated from the
Syzygium cumini L. (seed),Boerhavia erecta L.(leaves) andsymnema sylvestre Retz. (leaves). Oven dried plant
material was powdered and 0.5 g of sample was digielsted following the standard method of Tettal. [19].
Total nitrogen content in plant material was estadaollowing the method given by Havek al. [20]. The nitrate
contents were determined using rapid colorimetréthad by nitration of salicylic acid Cataldbal. [21].

Table 1: Mineral contentsin Syzygium cumini L., Boerhavia erecta L. and Gymnema sylvestre Retz

Mineral constituents mg/100g Mineral constituents % (g/100g)
ﬁrc;. Parameters Syzygium | Boerhavia | Gymnema Syzygium | Boerhavia | Gymnema
cumini L. | erectaL. | sylvestreRetz. | cumini L. | erectal. | sylvestre Retz.
1 Nitrogen 1680 1060 1620 1.68 1.06 1.62
2 Nitrate N 50 50 56 0.05 0.05 0.056
3 Phosphrous 84 102 102 0.084 0.102 0.102
4 Potassium 700 950 1050 0.7 0.95 1.05
5 Calcium 1300 1200 800 1.3 1.2 0.8
6 Magnesium 640 510 410 0.64 0.51 0.41
7 Sulphur 120 85 85 0.12 0.085 0.085
8 Sodium 200 800 250 0.2 0.8 0.25
9 Zinc 444.4 661 994.2 0.4444 0.661] 0.9942
10 Ferrous 42976 38668 38908 42.976 38.668 38.908
11 Copper 438.4 381.2 498.4 0.4384 0.3812 0.4984
12 Mangenese 3286.2 4528 3888 3.2862 4528 3.888
13 Molybdenum 7.4 8.2 8.2 0.0074 0.0082 0.0082
14 Boron 251 352.8 385 0.251 0.3528 0.385
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Result and Discussion

All living organisms require a continuous supplyvafious elements from outside to complete th&rdicle. This
supply is called as nutrition. Green plants havagaratively simple nutrient requirements for cortipte of more
or less all metabolic processes as macronutriéht® (K, Ca, Mg, S, and Na) and micronutrients (#a, Cu, Zn,
Mo, B and CI) requirement. The mineral nutrition as important aspect of plant growth that goverms t
productivity of all plants. Here is an attempt hdxeen made to know exact requirement of mineralgpfoper
growth of medicinal plants (Table 1).

Each and every element has their specific roldantpgrowth and metabolisms. Sodium stimulates ¢iiadlwrough
enhanced cell expansion and it is essential in tai@img membrane integrity [22]. Potassium alsoypla
significant role in processes such as photosyrghasanslocation of proteins and carbohydratesyilgta of
ribosomes, protein synthesis, nitrogen turnoverhaaydrate metabolism, glycolysis, phosphorylationd adenine
biosynthesis in plants [23-25]. Calcium is alsoom+itoxic mineral nutrient, even in high conceritnatand is very
effective in detoxifying high concentrations of ethmineral elements in plants. Clarkson and Harfg6hreported
major role of calcium in plants is to bind with pems, nucleic acids and lipids to affect cell aglbe, membrane
chromatin organization and enzyme conformation. M&sgum is having contribution to the center of the
chlorophyll molecule. It also act as a cofactoseVeral enzymatic reactions involved in organid aginthesis. Mg
act as catalyst for many enzymes such as RuBP-cddse, ATPase, Fructose 1,6-diphosphatase andngate
synthetase [27]. Manganese is associated with photiesis, respiration, oxidation of carbohydraed IAA and
activation of enzymes of nitrogen metabolism. Margge activates the enzymes like IAA-oxidase, decatbses,
and dehydrogenases of TCA cycle Mengel and Kirl@&®}.[

According to Machold and Stephan [28] iron has fialé¢he synthesis of common precursors of chlordpiEync
has role in various metabolic processes as carlvateydhetabolism, nitrogen metabolism, protein sgsitf) auxin
synthesis; particularly 1AA synthesis and it actcasgalist for many enzymes. It participates in bgsts of indole
acetic acid from its precursor, tryphtopH&8-30]. Copper plays a vital role in reproductigeowth as well as
another trace element whose requirement in redastioms of photosynthesis is well known [31]. Amaalythe
mineral nutrients nitrogen is very essential fontegsis of many organic compounds. According tdasher and
Sprent [32] total nitrogen content in plant reflietbtal plant growth. Higher nitrate content indésaincrease in
toxicity in plant species. Higher phosphorus cohtEgnifies the high metabolic activities assamiatvithin this
plant species. The primary function of the bortament is to provide structural integrity to thel eeall in plants.
The optimum boron content of the leaves for mospsris 20-100 ppm [33]lmprovement in plant molybdenum
levels results in a decrease of disease [34].

Syzygium cumini L. (seed)Boerhavia erecta L.(leaves) andsymnema sylvestre Retz. (leaves) contain 0.2, 0.8 and
0.25 % sodium (dry wt.) respectively. The rangsadium in glycophytes as given by Gauch [35] ist0.1.4% dry
wt. It is evident from results (Table 1) that alidied species have proper range of uptake potdntisodium.
Plants require 1% potassium for their optimal ghof@6]. In present study, results indicates ®aumini L. (seed),

B. erecta L.(leaves) ands. sylvestre Retz. (leaves) contain 0.7, 0.95 and 1.05 % piotas&dry wt.) respectively.
For proper growthS. cumini L. and B. erecta L. requires less amount of potassium than thatritical level
mentioned by Epstein [36]. The level of calciunstadied species is 1.3, 1.2 and 0.8 % respectiVéhich is also
very less than that of normal requirement of plant.

Magnesium level its. cumini L. (seed)B. erecta L. (leaves) and. sylvestre Retz. (leaves), 0.64, 0.51 and 0.41 %
(dry wt.) of respectively. But it is also less thihat of optimum level 2% mentioned by Epstein [Z&milar result
recorded inPortulaca oleracea leaves, 0.3 % (dry wt.) magnesium by Karadge E8%] that inCassia species, 0.28
to 0.37 % (dry wt.) magnesium by Patil [38]. Indied species, leaves B. erecta L. have the highest manganese
uptake potential (i.e. up to 4.5%) than other sgdieaves oB. sylvestre and seeds db. cumini contain 3.8% and
3.2 % (dry wt.) of manganese respectively. Simkard of result recorded by Golet al. [39] in leaves of
Commelina bengalensis, Cyanotis cerifolia, Zebrina pendula contain 1.08, 1.75 and 2.14 % (dry wt.) of mangane
respectively. In case of copper uptake, potentiintum level required is 6 ppm dry wt [36]. But died species
show higher level of copper uptake potential. ThEnpspeciesS. cumini L., B. erecta L. and G. sylvestre Retz.
contain 21.92, 19.06 and 24.92 ppm of copper (dryaf respectively.
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Which is same that of in some commelinaceae memisarsrded by Golest al. [39] i.e. Cyanotis cerifolia
29.03ppmandZebrina pendula 20.43 ppm dry wtcopper. Stout [40] reported 100 ppm is adequateevaf iron for
optimal growth of plants. It is evidence form reégbht studied medicinal plants have higher ferropake, it may
supports their medicinal properties studied edrgrels of zinc in studied plant is higher thandtgical toxicity
levels (Table 1). Higher level, of zinc in all sied species supports their tolerance capacity for kind of
environmental stress. It is evident from the rethdt the total nitrogen content in seedSafumini L., (1.68%) is
higher than that in leaves &f erecta L. (1.06%) and irG. sylvestre Retz. (1.62%). But nitrate level is observed
higher inG. sylvestre Retz. than other species.

The optimum concentration of phosphorus for norgralwth of plant is 0.2% dry wt. [40]. But here st plants
show (table 1) low level of phosphorus requirentean optimum level mentioned by Stout [40]. Ingmet study,
sulphur content irs. cumini L. (seed),B. erecta L. (leaves) ands. sylvestre Retz. (leaves), are respectively 0.12,
0.085 and 0.085 g100g-1 of dry wt. which is veighhthan that of its requirement. Gadeal. [39] recorded similar
result of sulphur requirement in commelinaceae nemlf0.14- 0.17 %) and also same level of molybdenu
content in leaves dfommelina bengalensis (0.40 ppm). The molybdenum content in leave8.odrecta L. andG.
sylvestre is exactly same (0.41 ppm). While in se&dS cumini L. (0.37 ppm) are depicted in Table 1. This is
higher than that of optimal requirement. Plantetaim Boron both in a water-soluble and insoluldent. But it
required in very small quantities. Although Bor@guirements vary among crops, the optimum borotecoof the
leaves for most crops is 20-100 ppm [33]. It iddevice from result that boron content in leaveB.d@recta L. and

G. sylvestre is 17.64 ppm and 19.25 ppm respectively. Whil¢ ilhhaeedof S. cumini L. (12.55 ppm) are depicted in
Table 1. This is less than that of optimal requigatbut plant does not show any kind of deficiesgydrome.

Conclusion

It can be concluded from result that all studiedcsps viz.S. cumini L., B. erecta L. andG. sylvestre Retz. having
powerful ferrous, zinc and molybdenum uptake pantt indicates that these species may have piateto

tolerate any kind of environmental stress and alggports their high medicinal potential properggginst many
pathogens. The result may form direct evidenceotachkude that higher molybdenum levels in plant tssim a

decrease of disease.
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