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ABSTRACT

The phytochemical analysis of stem bark extracts in petroleum ether, chloroform, methanol and aqueous extracts of
indigenous medicinally important plants of Tabernaemontana divaricata were investigated. The phytochemicals
analysis reveals the presence of alkaloids, flavonoids, glycosides, lignins, saponins, tannins, carbohydrates, amino
acids and quinines. This research supports the local use of the stem bark extract of the plant Tabernaemontana
divaricata for treatment of fever. The present study provides evidence that solvent extract of Tabernaemontana
divaricata contains medicinally important bioactive compounds and this justifies the use of plant species as
traditional medicine for treatment of various diseases.
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INTRODUCTION

Medicinal plants have been used as the remedikarmén diseases for century because they contaipaments of
therapeutic value. Some of them are also usedrfiphylactic purposes. An increasing interest irbakremedies
has been observed in several parts of the worldmady of the herbal remedies have been incorporated
orthodox medicinal plant practice. Diseases sucmakria, epilepsy, infantile convulsion, diarrhelysentery,
fungal and bacterial infections have been managedrdulitionally using of medicinal plant (Sofoword996).
Medicinal herb is considered to be a chemical fgcés it contains multitude of chemical compounkis alkaloids,
glycosides, saponins, resins, oleoresins, sespaiter lactones and oils (essential and fixed) g{§i2005). India
has one of the oldest, richest and most divergeralitraditions associated with the use of medicpiants.

According to an estimate, 120 or so plant basedsdpuescribed for use through the world come frosh §5 plant
species (Lewington, 1990).Natural antimicrobiala b& derived from plants, animal tissues and migagisms (
Zaika,1975). The shortcomings of the drugs avalabtiay propel the discovery of new pharmacotherépagents
from medicinal plant research (Cordell, 1993). Emeount of phytochemical substances varies coraitiefrom
species to species and even from plant to plaperting on the age and various ecological and tinfactors
(Baquar,1989). Plants have limitless ability to thgsize aromatic substances, mostly phenols or theigen-
substituted derivatives (Geissman,1963). Most efrthtural products are secondary metabolites amt 412,000 of
such products have been isolated so far. Thesaugioderve as plant defence mechanisms againsatimedy
microorganisms, insects and herbivores (FranswammthMorris,1976). Today there is growing interesthemical
composition of plant based medicines. Several bioacconstituents have been isolated and studied fo
pharmacological activity. During the last two deesdthe pharmaceutical industry has made massiestment in
pharmacological and chemical researches all owewthrld in an effort to discover much more potenigs, rather,
a few new drugs. Plants have successfully passetk$its of commercial screenings.
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Tabernaemontana divaricata Linn. (Apocynaceae) d®yms: Ervatamia coronaria and Tabernaemontana
coronaria), commonly known as Wax flower, Crepe flower, e jasmine in India, Kathana in Assam and
Dowdwi phool in Bodo language is a glabrous, exeg shrub 1.8-2.4 m in height with silvery greykband
milky latex. It bears attractive, white coloureddrant flowers. The plant flowers throughout thanje the climatic
condition of Assam but it blooms in autumn seaseavily. The leaves are shiny and deep green iaucol
Tabernaemontana divaricata is found in Tropical Asia, Australia and Polynesia India, it occurs in upper
Gangetic plain, Garhwal, East Bengal, Khasia HMssam, Burma, hills of Vishakapatnam. It is cudted as an
ornamental plant, grows wild in hedges and shadgsts (Kirthikar and Basu, 1998; National InstitofeScience
Communication, Council of Scientific and Industisearch, 2000).

The phytochemistry and a number of chemical carestits such as alkaloids, terepenoids, steroidgoritads,
pheny propanoids, phenolic acids and enzymes flmmlg¢aves, stems, and roots have been reportetbpsby
(Arambewela and Ranatunge, 1991; Kam and Anura@i®@5; Fultonet al., 1994; Sierra, 1991). In traditional
medicine Tabernaemontana divaricata is used to treat various diseases like epilepbgominal tumours, eye
infections, fractures, fever , headache, inflaniomatmania, oedema , leprosy, diarrhea (Ghani, d83he view
of its traditional use for treatment of variousedises, the aim of the present study is to findpbytochemical
active constituents of plants extractsTabernaemontana divaricata.

MATERIALS AND METHODS

Plant material collection and identification

The experimental plant sample (stem barédernaemontana divaricata Linn. was collected from the forest areas
of Patgaon of Kokrajhar District, Assam, India wikie help of local tribal people in the month aveémber, 2015.
The plant material was identified by NEHU HERBARIDgpartment of Botany, NEHU, Shillong, Meghalaya,
India, where a voucher specimen has been depdsitddture reference. After identification, the ptastem barks
were collected and then cut into pieces and wasimgégr running tap water to remove adhering direristem
barks were sun dried for 5 days. Dried plant makevias powder using mixture grinder and storechandir tight
container for further use.

Preparation of Plant Extracts

Petroleum ether, Chloroform and Methanolic extract

About 100gm of powered material was taken separateh clean, flat-bottomed glass container anckeddn
500ml of chloroform, petroleum ether and 90% methafhe container with its contents was sealed keqt for a
period of 7 days accompanying occasional shakird) sinring. The solution was filtered using Whatmiter
paper (No.1). The filtrates were then evaporatedeu reduced pressure and dried using a rotaryoesay at
55°C. Dried extracts were stored in labelled stesitrew capped bottles at 5°C in the refrigeratotil when
required for use.

Aqueous extract

Similarly, 50 g of the plant powdered material wsasked in 400 ml of distilled water. This was hdateboil using
hot plate. The mixture was stirred at regular waés (3-5 min) for one hour after which it wasdiked with No. 1
Whatman filter paper. The filtrate (agqueous exjrémiis obtained was concentrated in a hot watdr &&80° C for
5 h. The filtered extract was then refrigerated°& until required for use.

Chemicals and reagents
All the chemicals and reagents were of analyticaldg and were purchased from Merck Chemicals Puat., L
Mumbai and Nice Chemicals Pvt. Ltd., Kerala.

Preliminary Phytochemical screening of Secondary Mabolites

The petroleum ether, chloroform, methanol and agsieextracts were subjected to preliminary phytodgbam
screening such as Alkaloids (lodine, Wagner's Btajer’s test), Flavonoids (Pew’s, Shinoda and Nai@sts),
Glycosides (Keller-Kiliani, Glycosides, Conc.H2$@nd Molisch’s tests), Phenols (Ellagic acid tekiynin (
Lignin and Lebat tests), Saponins (Foam test)o&tdrSalkowski tests), Tannins (Ferric chloridel &iead acetate
tests), Carbohydrates (Molisch’s, Barfoed’'s andv&aloffs tests), Protiens ( Biuret test), Aminodsci{Millon’s
tests) and Quinones test were carried out.

Preliminary Screening of Phytochemical Test
Phytochemical Screening
The extract obtained was subjected to Prelimindaytdthemical screening.
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Test of Alkaloids
lodine Test: To 3 ml test solution, a few drops of dilute ioglisolution were added. Blue colour appears; it
disappears on boiling and reappears on coolingridéaal, 2008).

Wagner's Test: To 2-3 ml extract with few drops Wagner's reagesere added. Formation of reddish brown
precipitate indicates the presence of alkaloidskéfeet al; 2001).

Mayer’s Test: To 1 ml of test solution or filtrate was addedraglor two of the Mayer’'s reagent along the sides o
the test tube. A white or creamy precipitate conéid the test as positive (Harborne, 1998; Kok&d852

Test for Flavonoids
Pew’s Tests:To 2-3 ml extract, zinc powder was added in atigst, followed by dropwise addition of concentrate
HCI. Formation of purple red or cherry colour iraties the presence of flavonoids (Peach and Traé&g).

Shinoda Tests:To 2-3 ml extract, few fragments of magnesium metare added in a test tube, followed by
dropwise addition of concentrate HCI. Formatiomafgenta colour indicated the presence of flavon(i{dd&ateet
al., 2001).

NaOH Tests: To 2-3 ml of extract, few drops of sodium hydraxisblution were added in a test tube. Formation of
intense yellow colour that became colourless ontaddof few drops of dilute HCI indicated the peese of
flavonoids (Khandewal, 2008).

Test for Glycosides

Keller-Kiliani Test: To 2 ml extract, glacial acetic acid, one drop 58€k and conc. H2SPwere added. Reddish
brown appears at junction of the two liquid layarsl upper layer appears bluish green indicateprbsence of
glycosides (Kokatet al., 2001)

Glycosides Test To small amount of extract was mixed with 1 mitevaand was shaken well. Then aqueous
solution of NaOH was added. Yellow colour appeared indicates the presence of glycosides (TreadeEvans,
1985)

Concentrate H2SQ Test: To 5ml extract, 2ml glacial acetic acid, one drép BeCkand conc. H2SQwere added.
The appearance of brown ring indicates the presehglycosides (Khandewal, 2008).

Molisch’s Test To 1ml of extract, 2 drops of Molisch’s reagerdsnadded in test tube and 2 ml of concentrate
H2SQ, was added carefully keeping the test tube sligtiiywed. Formation of violet ring at junction indted the
presence of glycosides (Kokagtal., 2001)

Test for phenols

Ellagic Acid Test The test solution was treated with few drops @ Bw/v) glacial acetic acid and 5% (w/v)
NaNO, solution. The solution turned muddy or niger brqwacipitate occurred in the extract indicated trespnce
of phenols solution (Gibbs, 1974)

Test of Lignins
Lignin Test: To 2 ml of 2% (w/v) furfuraldehyde was added he test solution, formation of red colour indicated
the presence of lignin (Gibbs, 1974).

Labat Test: The test solution was mixed with gallic acid; itvdkped olive green colour indicating the positive
reaction of lignins (Gibbs, 1974)

Test for Saponins
Foam Test: The extract was diluted with 20 ml of distilled watand it was shaken in a graduated cylinder for 15
minutes. A 1 cm. layer of foam indicated the foasaponins (Kokatet al., 2001)

Test for Sterols

Salkowski Test To 2 ml of extract, 2 ml chloroform and 2 ml centrated H2S®was added and was shaken well.
Chloroform layer appeared red and acid layer shogvednish yellow fluorescence indicated the pres@fdcterols
(Kokateet al., 2001)
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Test for Tannins
Ferric chloride test: To 2 ml of test solution, a few drops of 5% ferctdoride solution was added. Formation of
blue color indicated the presence of hydrolysadhmins ((Harborne, 1998; Kokate, 2005)

Lead acetate testTo 5 ml of extract, a few drops of 10 % lead atetolution was added. Formation of yellow or
red precipitate indicated the presence of tanflinsare and Evans, 1985)

Test for carbohydrates

Molisch’s Test To 1 ml of test solution, a few drops of 1 % aptapthol and 2-3 ml concentrated sulfuric acid
were added along the side of test tube. The reddabt or purple ring formed at the junction ofauviquids
confirmed the test (Harborne, 1998; Kokate, 2005)

Barfoed’'s Test To 2ml of reagent was added to 2 ml of test smhuaand was mixed and kept a in boiling water
bath for 1 min. Red precipitate formed indicatesphesence of monosaccharides (Harborne,1998; &@K5)

Seliwanoffs Test To 3 ml of Seliwanoffs reagent was added to Iofrthe test sample and heated on a water bath
for one minute. The formation of rose red colorfaomed carbohydrates (Harborne, 1998; Kokate, 2005)

Test for Proteins
Biuret test: To 2 ml of the test solution, 5 drops of 1% copgpd@phate solution and 2 ml of 10% NaOH was added
and were mixed thoroughly. Formation of purple iotet color confirmed proteins (Harborne, 1998; kbt 2005)

Test for Amino acids

Millon’s test: To 1 ml of test solution, 5 drops of millons reag&asadded and heated on a water bath for 10 min,
cooled and 1% sodium nitrite solution was addedpégpance of red color confirmed the test (Harboir$$8;
Kokate, 2005)

Test for Quinone
Extracts was treated with concentrated HCI| appearaf green colouration indicates presence of Quénp
Khandelwal ,2000)

RESULTS AND DISCUSSION

The results of the phytochemical analysis of tremsbark extracts in various solvents has shownnzareable
variation in the presence the above studied pimgiaical compounds in the studied taxa. The detaile
investigations of phytochemicals in various solgeste shown in TABLE 1. The study reveals that gtem bark
extracts of Tabernaemontana divaricata are showing maximum presence of alkaloids and otgdirates in
petroleum ether and aqueous extracts but areuatly present in  methanol extacts, whereas atlaland
carbohydrates are completely absent in Chlorofextracts. Flavonoids are highly present in methantiacts but

in aqueous extracts flavonoids are adequately ptesdereas flavonoids are completely absent irofmim ether
and Chloroform extracts. In aqueous and methanohets, tannins are highly present but are comipletiesent in
petroleum ether and Chloroform extracts. Saponim$ amino acids on other hand are maximum in aqueous
extracts, whereas saponins and amino acids areiaieddy) present in methanolic extracts but are cetapl absent

in petroleum ether and chloroform extracts . Géides are maximum in petroleum ether and Chlorofextracts,
whereas glycosides are adequately present in aguextuacts but are completely absent in methanbhets.
Lignins on other hand are maximum in methanol ex¢rdout are adequately present in petroleum etkieads,
whereas lignins are completely absent in chlorofand aqueous extracts. In petroleum ether extrgatspnes are
present strongly but are adequately present in amethextracts whereas quinones are completely akisen
chloroform and aqueous extracts. However, in al éitracts phenols, sterols and proteins are caemplabsent
(Table 1).
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Table 1. The Preliminary Phytochemical screening ahe various Extract of stem bark of Tabernaemontana divaricata Linn.

Chemical Tests Petroleum Ether | Chloroform | Methanol | Aqueous
1.Test for Alkaloids
a) lodine Test - - - -
b) Wagner’s Test ++ - - +
c) Mayer's Test - - + ++
2.Test for Flavonoids
a) Pew's Test - - - -
b) Shinoda Test - - + + +
c) NaOH Tests - - -
3. Test for Glycosides
a) Keller Kiliani Test - - - -
b) Glycosides Test - - - -
c) Cocentrate H2S(Olest - + + - +
d) Molisch’s Test ++ + - -
4. Test for Phenols
a) Ellagic Acid Test
5. Test for Lignins
a) Lignin Test - - - -

b) Labat Test + - + +
6. Test for Saponins
a) Foam Test - - + + +

7. Test for Sterols
a) Salkowskis Test - - R N
8. Test for Tannins
a) Ferric chloride Test - - - -

b) Lead Acetate Test - - ++ T+
9.Test for Carbohydrates

a) Molisch’s Test ++ - R T+
b) Barfoed'’s Test - - + N

c) Seliwanoff's Test

10) Test for Protiens

a) Biuret Test - - -

11) Test for Amino acids

a) Millon’s Test - - + T+

13) Test for Quinone ++ R T N
++ = Strongly present, + = Sightly present and - = Absent

CONCLUSION

Thus, from the above study, the stem bark extrafcT@bernaemontana divaricata showed an abundant production
of Phytochemicals as secondary metabolites anddheybe used in the pharmaceutical industries fodyxing a
potent drug against fevers. The studies resulhisffilant gives a basis of its use in traditionaldinine to manage
ailments and disorders. It also contains some gicédly active constituents worthy of further intigations.
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