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ABSTRACT

India has a rich heritage of plants as medicinaslidn systems of medicines utilize 80 percent efntiaterial
derived from the plants. Himalaya are a rich reposi of tradition, culture and heritage. The diviéied
topography, soil and microclimatic zones of Himalayregions have resulted occurrence of severalaldiiand
economically important medicinal and aromatic pkof great therapeutic valudhe use of plants as sources of
medicines are human substance has been in vogoe aiiquity. Large numbers of plants are utilized/arious
systems of medicine practiced in India and localthetraditions for the treatment of human diseasigge time
immemorial. Ocimum kilimandscharicum Gurke. is ukgdhousands of years in Ayurveda for its divengaling
properties. Tulsi is the legendary ‘Incomparablesbof India, is one of the holiest and most chezslof the many
healing and healthy giving herbs of the orient. Paper comprises to determine the pharmacognogpiaedmeters
and elemental evaluation along with nutritional qoments and preliminary phytochemical investigatainthe
Ocimum kilimandscharicum available in western Hiayan region. It was concluded from the study thatderial
parts of Ocimum basilicum from western Himalayavésy good source of minerals and other phytochelsica
which are biologically active substances resporsfbl various therapeutic potential.

Keywords: Himalaya, Topographypcimum kilimandschariam, microelements.

INTRODUCTION

Medicinal plants being as an important natural uese and potentially safe drugs can play an impontale in
assuaging human health by contributing herbal nireec The high cost of allopathic medicine andrtpeiential
side effects, encouraged the people to use thitidreal medicine [1] The increasing demand of plant extracts to be
use in the cosmetic, food and pharmaceutical imgisssuggests that systematic studies of medipiaals are very
important in order to find active compounds andrthse as a medicine for curing various dise§2es

It has been widely observed in developing counttiest, the use of traditional medicines are comnwrihe
maintenance of the health [3]. In the developingntoes, for the treatment of minor ailments, andtdor personal
health maintenance, herbal medicines have become popular [4]. In addition, the use of medicinkms in the
developed societies have been recognized whiclhea®en by the extraction and development of skesrrgs and
chemotherapeutics from plants and traditionallyduserbal remedies [5].

The use of plants as source of medicines and hsmstenance has been in vogue since antiquity. malaa rich
heritage of plants as medicines; Indian systemmedicines utilize 80 percent of the material dedifeom the
plants. There are over 2500 plant species in Indiegng documented medicinal value, WHO has listealin 20,000
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plant species in the world which are used in mastufeng different medicines [6]. The global demdod herbal
medicine is not only large but is growing as per ithcreasing of the population. Factors contritgutim the growth
in demand for traditional medicine include the gasing of allopathic medicine in developing cowastri

Himalaya are a rich repository of tradition, cuétland heritage. The diversified topography, sad aricroclimatic
zones of Himalayan regions have resulted occurrehseveral valuable and economically important iciadl and
aromatic plants of great therapeutic value, the téfasHimalaya are extremely rich in flora and faubiferent
aspects of ethnobotany in the Himalaya have begtiest in depth. The Uttarakhand Himalayas havelaheritage
of medicinal and aromatic flora. Several herbs psssodoriferous principles and are used as rawriaatdor
pharmaceuticals, perfumery, foods, condiments Ewbfs based industries [7,8,9].

The Ocimum(Basil) comprises some of the most popular herbs in thédwitibelongs to the familiamiaceagsub
family ocimoideae and includes more than 150 diffiérspecies and varieties distributed in the tapiegions of
Asia, Africa, Central and South Africa consideradome of the largest genera of ttemiaceaefamily. The name
Tulsi is derived from ‘Sanskrit’, which means “mialiess one” [10,11]Among the plants known for medicinal
value, the plants of gen@cimumare very important for their therapeutic potesti@ecause of its popularity basil
is often referred to as King of herbs, being widdljized due to its economic, nutritional, industrand medicinal
properties [12,13, 14].

The chemical composition of basil oil has beendhbject of considerable studies. There is exterdiversity in
the constituents of the basil oils and several adgpes have been established from various phytoatads
investigations. The chemical composition of Tusshighly complex, containing many nutrients anceotiological
active compounds. These constituents significardly with time, cultivation process and storagee Hutritional
and pharmacological properties of the whole herlmatural form, as it has been traditionally usexsutt from
synergistic interaction of many different activeyfdgthemicals, consequently, the overall effect3ubi cannot be
fully duplicated with isolated compound or extradBue to its inherent botanical and biochemical plaxity,
standardization of the active components of Tudsias is very complex. The plant itself purifiegthir around any
dwelling near which it is planted it has been shawrproduce ozone by modern researchers. Thersane
problem with the traditional ethno-medical systemshat, even the medicinal plants that seem tdkvirave no
sufficient data to prescribe the dosage requirberd is therefore the need for the traditional artdodox medicine
practitioners to work together in order to standardhe phytochemicals contents of the plants dbety, seeing that
medicinal plants are rich sources of these chesyicalupled with the fact that they are cheapermaok accessible
to the wide population of world .

It is well known that the environmental conditiondaagricultural practices may significantly modggoductivity,
oil content, and composition of basil as well ae tlucold stress of Himalayan region the secondeatabolite may
also interfered. The aim of this paper is to deteenthe pharmacognostical parameters and elemewshliation
along with nutritional components and preliminahymchemical investigation of th@cimum kilimandscharicum
Gurke plantavailable in western Himalayan region.

MATERIALS AND METHODS

1.Procurement and authentication of plant material

The mature aerial part @cimum kilimandscharicunwas grown to the flowering stage at Defence Initf Bio-
Energy Research (DIBER) field station Pithoragdistrict of Uttarakhand India which is situated5800 feet
altitude in 29°35’'N 80°13’E in the western Himalay@gion. The plant was authenticated from BotdrScavey of
India Dehradun, the voucher specimen were depoditedhe herbarium of BSI with reference number
BSI/NRC/Tech(ident.)/2011-12/549, dehydrated inydieation chamber below 4CQ, powdered with a mechanical
grinder and stored in an air-tight container fazgamt study.

2. Macroscopic Examination
Morphological study of the plant was carried out s the reported method [15, 16] for its morphadab
characters such as colour, odour ,taste, shapeetiz
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3. Physico-chemical evaluation

The various physico-chemical parameters like adilnega(total ash, acid insoluble ash values),detaatitn of ph of
solution(10%),extractive values (ethanol solublal avater soluble)were carried out according to thported
methods[17] .

4. Biochemical composition

The moisture content of the leaves and stems wetegrdined by drying 5 g of the aerial part (inlidate) in a hot
air oven at 105C until constant weight was obtained. The chlordptgntent in dry leaves powder was estimated
by reported method [18]. Dry aerial powder (0.5wgs extracted with 20 ml 80 percent acetone (piléedh,
centrifuged at 5000 rpm for 5 min. and transferfeel supernatant to a 100 ml volumetric flask. Tésidue was
ground with 20 ml of 80 percent acetone, centriflged collected supernatant to same volumetrid flagis
procedure was repeated until the residue was deksirThe volume was made up to 100 ml with 80 grerc
acetone and the absorbance was measured at 646amin. Total carbohydrate contents in plants evestimated
by the Phenol - sulphuric acid method [I¥je carbohydrate present in leaves powder wag Hymrolyzed into
simple sugar by acid hydrolysis (5 ml of 2.5 N H&lj 3 hours which resulted monosaccharides. fteigtralized
with solid sodium carbonate until the effervesceoeases, then centrifuged and made volume to 108fier that
0.5 to 1 ml supernatant were pipetted-out for aialyl ml of 5 % phenol solution and 5 ml of 96 Ypkuric acid
was added. Similarly, from stock solution (100ntgfli working standards of different concentratiois 0.2, 0.4,
0.6, 0.8 and 1.0 ml of glucose were prepared ifedint test tubes. The absorbance was measurd& atr after
10 min. Total carbohydrates percent in sample swlwas calculated using the standard graph. Tinecfibre was
also estimated according to reported method [20]

5. Estimation of Ursolic acid

The ursolic acid in th®cimum kilimandscharicuraerial powder was estimated by using reported otedrmiethod
[21]. 5g sample in 25 ml 50%v/v methanol was hedtedomplete dissolution, 75 ml of water was added
contents were mixed thoroughly and transferredotind bottom flask and 109,80, and reflux for 6-8 hours.
Content was cooled and transferred into separdtingel than 25 ml of chloroform was added and thet was
allowed to separate, the chloroform layer was feansd to another separator and agueous acidic ayee again
washed with 25 ml chloroform. The separated chtwrof layer is mixed with earlier washings. Both ¢bform
washings (50 ml) are washed with water till acidefrthe acid free chloroform layer was dried ovanydrous
sodium sulphate and after filtration, chloroformeigaporated to dryness in a pre-weighed beaker.r@$idue in
beaker is finally dried at 8@ under vacuum to constant weight. This gives tiantjty of total triterpenic acids
(major one is ursolic acid) for calculating the $auosolic acid.

6. Mineral analysis

Macro and micronutrients were estimated by wet stiga method.0.5 g of dried plant material (3 sasptach)
followed by application of 10 ml of triple acid ntixe (HNQ, HclO,and HSO,, 10:4:2 v/v) heated at 286G and
reduce to 1ml. The digested residue was dissolwedouble distilled water, filtered and diluted t801ml. The
solution was used for the estimation of mineralachd minerals viz. Na, K, Ca and Li were estimdigdAIMIL
flame photometer, while microelements viz. Fe, ®An, Zn and Co were estimated by Atomic absorption
spectrophotometer Model 4129, electronic corporadiimdia Ltd.

7. Preliminary Phytochemical evaluation
Freshly prepared aqueous extract of leaves wetedtdsr the presence of phytochemical constitudytsising
reported methods [15,16, 22].

RESULTS AND DISCUSSION

1.Morphological evaluation

The evaluation of a crude drug is a vital part detablishing its exact identity and quality, befarelusion of a
crude drug in a herbal pharmacopoeia, pharmacaogabpairameters and standards must be establihedefore

an attempt was made to identify and differentidte plant ofOcimum kilimandscharicurfrom the other crude
drugs or adulterants by some diagnostic featuremphblogical studies o©cimum kilimandscharicumevealed
that it is a perennial evergreen shrub, pale gleaves with opposite arrangements and averagéeiegth 3.16 cm
having pubescent leaf surface, vertical infloreseets.2 cm, brownish green stems, flowers werelighrp/hite in

simple or much branched racemes, odour camphqrdikenatic, pleasant, taste pungent, astringent.
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2. Physico-chemical analysis

The ash values are useful to determine the quaatitypurity of the crude drug. Ash contains inorgaaidicals like
phosphate, carbonates and silicates of sodiumsgiota, magnesium, calcium etc. Extractive valuesuseful for
evaluation of crude drugs. It gives an idea abbeatrtature of the chemical constituents presertiénctude drug.
The physico-chemical constants of the plant wereieth out as per reported methods and the resake been
shown in table 1.

3. Biochemical Composition

The biochemical composition of the aerial parQaimum kilimandscharicumas shown in Table 2. The moisture
content was found 80.55%, Chlorophyll a, Chlorophyl and total chlorophyll were found 96.57mg/100g,
97.4mg/100g and 195.7mg/100g respectively. Tothllbde sugar (TSS) and crude fiber was found 4.0 20d%.
Carbohydrates are the human body’'s key source efggnproviding 4 calories energy per gram and plant
contains 40.23% carbohydrate which suggest its @igirgy providing capacity

4. Estimation of ursolic acid

Ursolic acid ($-hydroxy-urs-12-en-28-oic acid) is an ursane tyjterpene found in all parts of plants, but mainly
in leaves and presenting several important bioklgéctivities. These include anti-inflammatory, iaridant and
antitumor properties, being effective in reducingvgh of a variety of cancer cell lines in vitrdhet anti-
inflammatory activity inSalvia officinalisL. leaves were attributed to Ursolic acid and tbdsnpound showed
activity two times greater than indomethcin. Ursadicid is one of the most important non volatileeroical
constituent of thedcimum Ursolic acid was previously identified and regadrin Ocimum basilicumThe ursolic
acid was found 9.82% (crude extract). Ursolic asiclso capable of inhibiting various types of aancells by
inhibiting the STAT3 activation pathway and humabrdsarcoma cells by reducing the expression ofrimat
metalloproteinase-9 by acting through the glucacoid receptor. Ursolic acid can serve as a stgmiraterial for
synthesis of more potent bioactive derivativeshsag anti-tumor agents. It has been found to reducsle atrophy
and to stimulate muscle growth in mice.

5. Mineral analysis

The result of mineral composition clearly revedlattOcimum kilimandscharicuraerial part constitutes the rich
source of mineral elements. It reveals that@emum kilimandscharicurplant of the western Himalayan region
shows appreciable quantities of nutritional compgielt contains macro and micro nutrients indidatieat the
aerial part serve as source of supplement for ihenal supplements. The results are shown in table

Potassium has many functions for protein synthegiton of many enzymes, stimulation of the movenudrthe
intestinal tract; it is necessary for the functifnall living cells and is thus present in all plamd animal tissues.
Epidemiological studies and studies in animals extbjo hypertension indicate that, diets high itapsium can
reduce the risk of hypertension and possibly str@acium is essential for nerve impulse conductod activates
some enzymes, which generates neurotransmitteis;ait important component of a healthy diet andimeral
necessary for life. It plays an important role irnlthng strong and dense as well as in the keepfrigealthy bones
and teeths. Copper has a number of importantifumin the human body. It helps to produce redwahite blood
cells and triggers the release of iron to form hgioloin- the substance that carries oxygen arouedbiidy a
deficiency of copper may cause hypertension, aiftibisensitivity, hyperglycemia, manic disordenssamnia,
allergies and osteoporosis. Iron makes up partafynproteins in the body. It plays a vital roleniany metabolic
reactions. which indicated that the leaves of pésts are good sources of iron compared to the RDifon which
are 10 mg/day for adult male and children (7-10rgkgal3 mg/day for pregnant and lactating motherd &5
mg/day for adult female (NRC, 1989). Manganese kay important role in number of physiologic preessas a
constituent of some enzymes and an activator ofroimzymes. Different enzyme systems in the bodyire
mineral zinc as cofactor. These enzyme systemsresponsible for every major physiological functitmt
necessitates catalytic activity from enzyme atrtiodecular level.

6. Preliminary Phytochemical screening

The preliminary Phytochemical screening with theiows qualitative chemical tests revealed the preseof
pharmacologically useful classes of compounds tewias reported to possess physiological astringepierties,
which hasten wound healing and ameliorate inflammactus membrane and also have haemostatic properties
Saponin has expectorant action, which is very dgafthe management of upper respiratory tractaimfination;
saponin present in plant is cardiotonic in natéigaloids are reported to have analgesic ,antiaimiinatory and
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adaptogenic activities which help to alleviate gaithevelop resistance against disease and enduagatest stress.
carbohydrate, phenolic compounds, flavanoids, proaad amino acids, tannins , alkaloid , glycosisaponin
glycoside and steroids were present. Accordingntiial forestry outlook study by the ministry of emviment and
forest government of India. The growth rate % ie trade growing demand ofc®um sancturwas found 17.9%
which indicate that the cultivation of the plantsfes can be very beneficial in the Himalayan negidich can

provide economic benefits to the poor people of &layas.

Table. 1 Physico-chemical parameters dbcimum kilimandscharicum

S.No | Total ash 11.25%
1. Acid soluble ash 10.45%
2. Acid insoluble ash 0.80%
3 Water soluble extractives 24%
4 Alcohol soluble extractive 5.6%
5 pH (10%) 6.04

Table 2 Biochemical composition o©cimum kilimandscharicum

S.Nc | Biochemicalparametel | Compositiol

1. Moisture 80.55%

2. Total carbohydrate 40.23+2.28 mgjg
3. Total chlorophyll 195.7 mg/100g
4. Chlorophyll a 96.57 mg/100g
5. Chlorophyll b 97.4 mg/100g
6. Crude fibe 2%

7. Total soluble sugar 4

* All values are presented in triplicate

Table 3. Elemental evaluation ofocimum kilimandscharicum

Mineral Composition mg/100
Sodium(Na) 25.58+1.26
Potassium (K) 596.35+7.57
Calcium (Ca) 1144.96+0.5
Lithium(Li) 8.0£0.01
Iron(Fe) 111.6+0.96
Copper (Cu) 1.60.04
Manganese(Mn 7.86+1.98
Cobalt (Co) 0.03+0.07
Zinc (Zn) 20.83+1.3

*all values are expressed in mean +SD

Table 4. Qualitative Phytochemical screening adbcimum kilimandscharicum

S.no | Phytochemical Inference
1 Alkaloids +++

2 Glycosides +++

3 Saponin glycoside +++

4 Flavanoids +++

5 Phenols +++

6 Carbohydrates +++

7 Protein & amino acids +++

8 Steroids +++

+++ present,--- absent

CONCLUSION

It is concluded from the study that the aerial p&ftOcimum kilimandscharicurfrom western Himalayas is very
good source of minerals and other phytochemicdfsghware biologically active substances respondiie/arious
therapeutic potential, due to the presence of idrsatid it can be very good anticancer agent. Thegsical
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constants and preliminary phytochemical screenmgige useful information about its correct ideisttion. There
is a need of quantitative phytochemical investmatand isolation of the pharmacologically activenpounds for
its medicinal uses. Due to the high growth ratepaat species is said to be economically valuabk can provide
the benefit to the poor people of western Himalaya.
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