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Introduction:

Since ancient times, people have been exploringhéttere particularly medicinal plants in search of
new drugs. Medicinal plants are used by 80% ofwtbdd population for their basic health needs. idnd the
birth place of renewed system of indigenous medgisuch as Siddha, Ayurveda and Unani. Traditional
systems of medicines are prepared from a singlet placombinations of more than one plant. Thefieasly
depends upon the current knowledge about taxondeaittires of plant species, plant parts and biokbgic
property of medicinal plants which in turn depengsn the occurrence of primary and secondary métedb

Plant synthesize a wide range of chemical compowviush are classified based on their chemical
class, biosynthetic origin and functional groupt® iprimary and secondary metabolites. Primary nuditels
directly involved in growth and development whikecendary metabolites are not involved directly &émely
have been worked as biocatalysts. Primary metasadire widely distributed in nature, occurringire form
or another in virtually all organisms. They areelighlorophyll, amino acids, nucleotides, carbohiafratc.,
which have a key role in metabolic processes sagihatosynthesis, respiration and nutrient assiimilaThey
are used as industrial raw materials and food &edit Secondary metabolites are synthesized dsangndary
metabolism of plants. They are the basic sourcéhestablishment of several pharmaceutical imiggssince
they have enormous medicinal properfie¥he most important secondary metabolites areaitig tannins,
flavonoids, phloblatannins, saponin and cardiacagides. All secondary metabolites have specifiction as
like saponins have antifungal activitysome alkaloid may be useful against HIV infectfpflavonoids have
strong anticancer activiiand tannin have antimicrobial activity.
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Previously the crude drugs/extracts prepared friantg were identified by comparison only with the
standard descriptions available in the literatbre,recently due to advancement in the field ofrptzeognosy,
various techniques have been followed for the stathdation of crude drugs. Phytochemical screersnmne
of the techniques to identify new sources of theutipally and industrially important compounds like
alkaloids, flavonoids, phenolics, steroids, tannsgponins etc. present in the plant extracts. & hempounds
can be derived from any part of the plants likekb&raves, flowers, seeds, etc. Knowledge of thergbal
constituents of plants is desirable because sdommation will be of value for the synthesis of newactive
compound/s for treating the specific disease. Sagftochemical screening in various plants is regubihy
many workers. Many plants such Berium indicum, Gloriosa superba®, Ricinus communis and Euphorbia
hitra’ , Pongamia pinnata ®, Moringa oleifera’, Svensonia hyderobadensis'® and Melothria maderaspatana **
have been evaluated for their composition of prinmaetabolites. Likewise number of plants were soeeefor
secondary metabolites for their medicinal valuesCichorium intybus, Eclipta alba, Morinda citrifolia,
Mangiferaindica, Cissus populnea andBauhinia tomentosa'*™*

Number of environmental factors such as climatttudk, rainfall and other conditions may affect
growth of plants which in turn affect the qualitiyleerbal ingredients present in a particular spgeeieen when
it is produced in the same country. These conditimay produce major variations in the bioactive pounds
present in the plants HPLC chromatogram dRauwolfia samples collected from different locations of $out
India showed significant variations in the contehteserpine. Qualitative phytochemical screeniiighelp to
understand a variety of chemical compounds prodigeplants and quantification of those metabolitels
help to extract, purify and identify the bioactempounds.

The genuCymbopogan comprises 140 species that are widely distributdtie world. Approximately
45 species have been reported to occur in Ii@abopogan citratus (DC) Stapf. known as West Indian lemon
grass is an important species of Poaceae famityranly found in Southeast Asia, which its origimdze
tracked from India. It is a tall, clumped perenmedss growing to a height of 1 m and it is commarbwing
grass in Kodaikanal hills, Tamil Nadu (Fig.1). Tleaf blade is linear, tapered at both ends andycaw to a
length of 50 cm and width of 1.5 &in The plant is commonly used in folk medicine iamy countries since it
exhibit antioxidant properties which in turn inhgithe propagation of free radical reactions arudegts the
human body from disease. The isolated and idedtifiebstances from the leaves are mainly aldehydes,
alkaloids, saponin, terpenes, alcohols, ketonejofiaids and these components have various medicinal
properties. The chemical composition of the esakati and aqueous extracts ©f citratus varies according to
the geographical origii Kodaikanal is situated on top of palani hillslaways cool (1822°C) throughout
the year due to high elevation of the city (2,200lh)omprises unique jungle, grassland and sHhaldhe
present investigation qualitative and quantitatpygytochemical analyses were carried out using |grass
leaves grown in Kodaikanal.

Materials and Methods:
Collection of Plant Material

Leaves ofCymbopogan citratus were collected from Department of Biotechnologgridal garden at
Mother Teresa Women’s University, Kodaikanal. Thanpwas authenticated by Dr. N.Jayaraman, Director
National Institute of Herbal Science, Plant AnatoRgsearch Center, Tambaram, Chennai and the voucher
specimen has been deposited in biotechnology depattas herbarium for future reference.

Preparation of the plant extracts

The leaves were washed under running tap watentove the surface pollutants and the leaves were
air dried under shade. The powdered leaf samplee wgbjected to successive extraction with chlorofo
methanol and acetone using soxhlet apparatush FraEmaterial was ground using distilled wated éiltered
and used as an aqueous extract. The extracts ethtasing solvents were concentrated using rotacywa
evaporator and then dried. The extract thus obdaivees used for various analyses.
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Phytochemical Screening of extracts

Chloroform, methanol, agueous and acetone extvaats used for preliminary phytochemical analyses
using standard proceduf&$. The following qualitative tests for both the mwikites were done as follows:

a)Test for alkaloids

Wagner's test: About ten mg of extract was takaed few drops of Wagner’'s reagent was added and the
formation of a reddish brown precipitate indicates presence of alkaloids.

b)Test for Flavanoids

Shinoda Test: Ten mg of extract was added to pifichagnesium turnings and 1-2 drops of concentrated
hydrochloric acid was added. Formation of pink catdlicates the presence of Flavanoids.

Lead acetate test : Ten mg of extract was takenfewddrops of 10% lead acetate solution was added.
Appearance of yellow colour precipitate indicates presence of flavonoids.

¢) Tes for Phenolsand Tannins

Lead acetate test: Ten mg of extract was takenCednl of 1% lead acetate solution was added amd th
formation of precipitate indicates the presenctanhins and phenolic compounds.

Ferric chloride test: Five mg of extract was takemd 0.5 ml of 5% ferric chloride was added. The
development of dark bluish black color indicates phesence of tannins.

Sodium hydroxide test: Five mg of extract wasdived in 0.5 ml of 20% sulphuric acid solutioall&wed by
addition of few drops of aqueous sodium hydroxid&it®on, it turns blue which indicates the presenée
phenols.

d) Test for steroidsand sterols

Salkowski’'s test: Five mg of extract was dissolved® ml of chloroform and equal volume of concetada
sulphuric acid was added along the sides of theubs. The upper layer turns red and lower layers yellow
with green fluorescence, indicating the presendbesteroids and sterols compound, in the extract.

€) Tes for Carbohydrates

Fehling’s test : Five ml of Fehling’'s solution wadded to 0.5 mg of extract and boiled in a wasth.bThe
formation of yellow or red precipitate indicathe presence of reducing power.

Benedict's test: Five ml of Benedict's solution wakded to 0.5 mg of extract and boiled in wateh.bdhe
appearance of red or yellow or green precipitatkcates the presence of reducswgars.

f) Ted for Saponins

Honey comb test: 0.5 mg of extract was taken iasa tube and few drops of 5% sodium bicarbonatetisal
was added. The mixture was shaken vigorously apd fo& 3 minutes. Formation of honey comb liketfro
shows the presence of saponins.

Foam test: 0.5 mg of extract was diluted with 20distilled water and shaken well in a graduatedhdgr for
15 min. The formation of foam to a length of 1cmigated the presence of saponins and steroids.
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g) Test for Glycosides

Glycoside test: 0.5 mg of extract was dissolved iml of water and then aqueous NaOH solution wadsed
Formation of yellow color indicates the presencglg€osides.

h) Test for Protein & amino acids

Biuret test:To 0.5 mg of extract equal volume of 40% NaOH sofutaind two drops of 1% copper sulphate
solution was added. The appearance of violet catalicates the presence of protein.

Ninhydrin test: About 0.5 mg of extract was takerd 2 drops of freshly prepared 0.2% ninhydrin reageas
added and heated. The appearance of pink or puogieir indicates the presence of protejsptides or
amino acids.

i) Test for Anthraquinone

Borntragers testAbout 0.5 gm of the extract was taken into a dsf tebe and 5 ml of chloroform was added
and shaken for 5 minutes. The extract was filteaed the filtrate was shaken with equal volume @¥1
ammonia solution. A pink violet or red colour iretlower layer indicates the presence of anthraq&no

Quantitative deter mination of primary metabolites
Deter mination of carbohydrate

100 mg of sample was hydrolysed in a boiling tulitb % ml of 2.5 N HCl in a boiling water bath far
period of 3 hours. It was cooled to room tempemtand solid sodium carbonate was added until
effervescence ceases. The contents were centrifaggdhe supernatant was made to 100 ml usindlelisti
water. From this 0.2 ml of sample was pipettecandtmade up the volume to 1 ml with distilled watdhen 1.0
ml of phenol reagent was added followed by 5.0 fridudphuric acid. The tubes were kept at 25-30°C fo
20 min. The absorbance was read at 496°nm

Estimation of total chlorophyll content

100 mg leaf tissues were soaked in 10 ml of DM&@tone mixture (1:1) for overnight incubation
(in the dark) and absorbance read at 663 and 64&nuriotal chlorophyll content was calculated gdime
following equations.

Chlorophyll a (Ca) = (12.25 x OD at 663) - (2.79R @t 645) x10/ (1000xwt)
Chlorophyll b (Cb) = (21.50 x OD at 645) - (5.10®0@t 663) x10/ (1000xwt)
Total Chlorophyll (C) =(7.15 x OD at 663) + (I8x OD at 645) x10/ (1000xwt)

Deter mination of protein

The dried and powdered samples was extractetirbipng with 50 ml of 50% methanol (1:5 w/v) at 25
°C for 24 h and centrifuged at 7,000 rpm for 10 mdr2 ml of extract was pipette out and the volumees
made to 1.0 ml with distilled water. 5.0 ml ofalike copper reagent was added to all the tubesaliowled it
to stand for 10 min. Then 0.5 ml of Folin’'s Cioealti reagent was added and incubated in dark foni30
The intensity of the colour developed was reads@t >,
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Estimation of total lipid content

10 gm sample was used to extract lipids with 1500fmpetroleum ether for 16 hr, at a solvent
condensation rate of 2—-3 drops/sec according to @A4Pproved Method 30-25 with minor modifications of
sample size and extraction time. The obtained eixtvas concentrated and evaporated at room tenyperiat
dryness. The weight of extract gives the totadlipbntent which was expressed as mg/g dry nidtter

Quantitative deter mination of secondary metabolites
Deter mination of total phenolicsand tannins

The total phenolic content was determined accordinghe method described ByTen microlitre
aliquots of the extracts (2 mg/2 ml) was takerest tubes and made up to the volume of 1 ml wishiligd
water. Then 0.5 ml of Folin-Ciocalteu phenol redagdnl with water) and 2.5 ml of sodium carbonatkition
(20%) were added sequentially in each tube. Sotar &brtexing the reaction mixture, the test tubese
placed in dark for 40 min and the absorbance wamded at 725 nm against the reagent blank. THgsisavas
performed in triplicate and the results were exgedsas tannic acid equivalents.

Using the same extracts the tannins was estimdted taeatment with polyvinyl polypyrrolidone
(PVPP). One hundred milligrams of PVPP was placed test tube and to this 1 ml distilled water veh 1
ml of the sample extracts were added. The conteate vortexed and kept in the test tube at 4°ClforThen
it was centrifuged (3000 rpm for 10 min at room pemature) and the supernatant was collected. This
supernatant has only simple phenolics other thaniria (the tannins would have been precipitatedgalith
the PVPP). The phenolic content of the supernatest measured as mentionedognd expressed as the
content of non-tannin phenolics (tannic acid egents) on a dry matter basis. From the above gsthie
tannin content of the sample was calculated asvist

Tannin (%) = Total phenolics (%) — Non-tannin phlexso(%o)

Determination of total flavonoid content

The flavonoid content was determined by the usa siightly modified colorimetry method described
previously by’. A 0.5 ml aliquot of appropriately (2 mg/2 ml) wtiéd sample solution was mixed with 2 ml of
distilled water andsubsequentlyith 0.15 ml of 5 % NaN@ solution. After 6 min, 0.15 ml of 10% AIgI
solution was added and allowed to stand for 6 mmg then 2 ml of 4% NaOH solution was added to the
mixture. Immediately, water was added to bringfthal volume to 5 ml, and then the mixture was thaghly
mixed and allowed to stand for another 15 min. Abaace of the mixture was determined at 510 nmusgers
water blank. The analysis was performed in tripcand the results were expressed as rutin equivale

Statistical Analysis

All the analyses were performed in triplicate &imel results were statistically analyzed and expckss
mean (n=3) * standard deviation (SD).

Results and Discussion:

Phytochemical analysis is of paramount impuartain identifying new source of therapeuticallydan
industrially valuable compounds having medicinalnts have been chemically investigteth the present
investigation primary and secondary metabolitesewepralitatively and quantitatively analysed usiegibn
grass leaves. The results are presented in TabRd®& figure 2.

In the present study lemon grass leaf extracts asathloroform, methanol, acetone and aqueous were
used. Out of these four extracts methanolic extsactwved maximum number of plant constitutents sagh
flavonoids, phenol, tannins, steroids, sterols,bahydrate, glycosides, protein and amino acids and
anthraquinone (Table-1).Our results were in agezenwith findings of®*?and disagreement with reports of
% The medicinal value of plants lies in some cheinsubstances that have a definite physiologicattions
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in the human body. Different phytochemicals haverb®und to possess a wide range of medicinal ptiepe
which may help in protection against various dissa&or example, alkaloids protect against chrdiseases;
saponins protect against hypercholesterolemia mdids and triterpenoids show the analgesic ptigser

Table 1: Preliminary phytochemical screening of Lemon grassleaves

Plant Constituent Extracts
Chloroform | Methanol | Aqueous | Acetone | Name of the test
Extract Extract Extract Extract
1) Alkaloids - - - - Wagners Test
2) Flavonoids - + - + Shimoda, Lead Acetd
Test
3)Phenolics & - + + - Lead Acetate Test,
Tannins Ferric Chloride Test
4)Steriods and + + - + Salkowski Test
Sterols
5) Carbohydrates - + - - Fehlings Test,
Benedicts Test
6)Saponin Test - - + + Honey Comb Test,
Foam Test
7) Glycosides - + - - Glycosides Test
8)Protein & amino | + + + - Biuret test,
acids Ninhydrin test
9)Anthraquinone test + + + - Borntragers test

Table 2: Quantification of primary metabolites of Lemon grass leaves

S.NO Primary M etabolites Weight (mg/g dw)
1 Carbohydrates 150.63 + 26.83
2 Chlorophyll 2.03 £ 0.02

3 Protein 1054 + 2.78
4 Lipids 0.03 +0.001

Values are means of three independent analyses®-S1)

Figure-1:

L emon Grass Plant
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Figure- 2: Quantification of Secondary M etabolites of Lemon grassleaves
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The quantitative estimation of primary metabolitegeals various chemical constituents presentean th
plant (Table-2). The chlorophyll content of lemorags is 2.03 mg / g dw. Carbohydrate content wasdo
high (150.63 mg /g dw) followed by protein (105.4 fng dw) and lipid content was found very low,i@003
mg / g dw. Chlorophyll is the most indispensabkessl|of primary compounds as they are the only anbss
that capture sunlight and make it available to fpkystem for its cultivation on photosynthesis.lieamworkers
observed the leaves of lemon grass extract has luatbohydrate content and concluded tBwatnbopogon
citratus is a very good source of enett¥. The presence of higher protein level in the ptaarts towards their
possible increase food value or that a protein lés&ctive compound could also be isolated in fiturhe
same result was noted BY Lemon grass has a low level of lipid an indicattbat it would have little or no

cholesterol. Our result was in agreement With

Secondary metabolite analysis is necessary foraein, purification, separation, crystallization,
identification of various phytocompoundshe methanolic extract showed higher level of pke(iil9.80 mg/g
dw) than the other secondary metabolites. The higheount of phenol is important in regulation oaml
growth, development and disease resistance. Uslaaiign grass plants contain highest amount of dieeno
contents as reported ¥yThe level of flavonoid content was 5.28 mg/g duract. Earlier reports revealed that
plant phenolic compounds including flavonoids awgept antioxidants with reported antimutageneic and
anticarcinogenic effect®. The level of tannin content was 3.00 mg/g dw. Phesence of tannin in lemon
grass leaves was also confirmed BFannin contribute various medicinal properties sashantimicrobial,

anti-inflammatory and astringent activity

The same type of phytochemical screening of prinaay secondary metabolites were reported earlier
by many workers. The lemon grass samples colletttad different locations of India showed signifitan
variations in the contents of phenols, flavonoidd ganning®*". The present investigation showed significant
variation in the contents like phenol, flavonoidad tannin when compared to above mentioned repidrese
variations are due to number of environmental facsoich as climate, altitude, rainfall etc. as nosed b3}7.

Conclusion:

Thus, the results obtained in the present studigates lemon grass leaves have the potentialttasac
a source of useful drugs because of presence afugaphytochemical components such as carbohydrate,
protein, lipids, phenols, flavonoids and tannineThsults are very much encouraging but scientdi@ation

is necessary before being put into practice.
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