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ABSTRACT

To explore the phytoconstituents present in thedseof various species of the genus Clerodendrugnedus,
petroleum ether, chloroform, ethanol and acetorteaets were prepared by adding 50 g of dried leafvder with
200 ml of these solvents, the constituents wer&eshat room temperature for 24 hours. After indidrg the
extracts were filtered using Whatman No.1 filteppa collected and stored af@ until further use. Preliminary
phytochemcial screening was performed using thedstiad methods given by Harborne. The various ésdfact of
the genusClerodendrum showed the presence of phytochem&uale as alkaloids, carbohydrates, coumarins,
glycosides, flavonoids, phytosterols, proteinsnqoes, saponins, steroids, tannins and terpenditis. solvents
used for extraction may be responsible for the gmes or absence of the phytoconstituents. Tliinfis of the
present study recommended that the leaves of thgsgélerodendrum have potential bioactive agerds thay be

of use for developing plant based drugs.
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INTRODUCTION

The genu<lerodendrumL. (Family — Verbenaceae) with about 500 spedgesyidely distributed in tropical and
subtropical areas of the world and being used noua indigenous system of medicine for the treatnod life
threatening diseases such as syphilis, typhoid;erafaundice and hypertension [1]. Apart from itinedicinal uses,
some species of the genus are ornamental and ateltifor aesthetic purposes. To validate the etledarimal
claims associated with the genus, it is essertialtcidate the active principles adhered with theimce plants
possesses a wide array of chemical compoundsithadtipe a definite physiologic action on human body.

A straggling shrubClerodendrum inerm&aertn. locally known as ‘Chanku Kuppi’ in Tanilne of the major
ingredient for the preparation of medicinal oil ‘y&ahirumeni” is widely used as pain reliever andeal external
wounds among the inhabitants of Kanyakumari distriThe various parts of the plant are used inttb&ment of
skin diseases, venereal infections, elephantiasibma, tropical burns and for rheumatism [2-4].

Clerodendrum infortunaturhinn. (= C. viscosumVent.) locally known as ‘Peruvilai’, is distribed throughout the
Western Ghats. The leaves of this species are,bitteic, vermifuge, laxative and cholagogue. slaiso usedh

Indian folk medicine for the treatment of bronchitiasthma, fever, disease of blood, certain skaeadies,
inflammation, burning sensation and epilepsy [The plant is used in folk medicine and Homeopathgase of
ailments like diarrhea, skin disorders, venerea serofulous complaints, wounds, post-natal coragiins, as a
vermifuge, laxative and cholagogue, for the remmfahscarids in anus, and as external applicationtumours,
etc. [5]. In addition to that, the leaves of thjgesies along with the leaves Aflhathoda vasicaAnacardium
occidentale Calycopteris floribundaCareya arboreaFicus benghalensjg$-. gibbosa F. glomerata F. religiosa,
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Musa paradisicaPiper nigrum Psidium guajavaQuassia indicaTamarindus indicandVitex negundare boiled
in water and used for bathing after delivery taivepate the body [6].

Clerodendrum paniculaturhinn. is commonly known as Pagoda flower. The planiged therapeutically in
Indian, Chinese, Thai, Korean and Japanese systémsedicine for the treatment of various life thexdng
diseases such as HIV, syphilis, typhoid, cancendice and hypertension [7].

Clerodendrum philippinunSchauer (=C. fragrans (Vent.) Willd.) is an ornamental plant, commonlgokvn as
Chinese Glory Bower and locally called ‘Scent Malliraditionally the roots and leaf extracts of thgecies have
been used for the treatment of rheumatism, astmuatoer inflammatory diseases [7-13].

Clerodendrum phlomidisinn.f. (= C. multiflorum (Burm.f.) locally known as ‘Vathamudakki’ a corgtint of
more than 50 indigenous medicinal formulations $&diin the treatment of inflammation, diabetesvoes
disorders, asthma, rheumatism, digestive disordexs urinary disorders and also a bitter tonic. Nibmcal
investigations have revealed anti-inflammatory, dglgcemic, immune modulatory, antidiarrhoeal and
antiplasmodial properties [14]. A decoction@fphlomidisleaves is used along with other plants for inflaation
and is effective in treating bronchitis, headacheakness, drowsiness and digestive problems [15d&]aryana,
the rural population uses the leaf paste on btedstrease lactation among nursing mothers [17].

Clerodendrum thomsoniaBalf. commonly called as ‘bleeding heart-vine'i®gn as an ornamental plant for its
decorative two coloured flowergKhamtitribe living in Lohit district of eastern ArunaahPradesh make a paste
from the powdered leaves of this species with tbhedered root bark ofterculia villosato relieve pain and
inflammation caused by sudden prickling of thormwtallic objects that occur between the fingeratigl nail [18].
In Akha’s traditional medicine of China and Thailand, thantlis used to treat urethral stones [19]. It soal
prevalently used as herbal home medicine amongidansa[20].

Perusal of the literature proved that the variquscies of the genuSlerodendrumhave been extensively used in
indigenous medicinal system to treat various aili:ierTo prove the ethnobotanical claim of the tiadal usage,
the present study was conducted to evaluate theogtmymicals present in the select species of theuge
Clerodendrum

EXPERIMENTAL SECTION

The fresh healthy and disease free leavesCl#rodendrum inermeC. infortunatum C. paniculatum C.
philippinum and C. phlomidis were collected from Nagercoil and its neighbourhaédKanyakumari district,
Tamilnadu, India and authenticated by a plant takrast of the Department of Botany, Scott Christ@ollege,
Nagercoil by using thé&lora of Scott Christian College Camp{&l]. The collected specimens were shade dried
and ground into fine powder with the help of moramd pestle. For extraction of phytochemicalsgB0of leaf
powder was taken and mixed with 200 ml of watetrgdeum ether, chloroform, ethanol and acetone aoical
flask and shaken at room temperature for 24 hoAfter incubation the extracts were filtered usifpatman No.1
filter paper and subjected to phytochemical analysing the standard methods given by Harborne [22]

RESULTS

Phytochemical screening was carried out in varisolsent extracts of the leaves @ferodendrum inermeC.
infortunatum C. paniculatum C. philippinum C. phlomidisand C. thomsoniaeand the results are presented in
Table 1. Alkaloids and quinones were noticed ihtlak solvent extracts o€lerodendrum inermewhereas
alkaloids, carbohydrates, flavonoids, glycosidebytpsterols, quinones, saponins, steroids and rieige are
present in chloroform extract. Tannins are prese@gueous, petroleum ether and ethanol extraétsteins are
present in aqueous and acetone extracts. Coumarmspresent in agueous and petroleum ether extract
Terpenoids are present in agqueous and chlorofortmactg. Flavonoids and steroids were absent innethand
acetone extracts.

Crude leaf extracts @. infortunatumshowed the presence of alkaloids in all the etdraGlycosides and saponins
are present in petroleum ether and chloroform etdraterpenoids in aqueous, chloroform, ethanol acetone
extracts; steroids in petroleum ether, chloroforrd acetone extracts; proteins in aqueous and dbloncextracts.
Flavonoids were present only in aqueous extraatofioids and tannins are absent in chloroform etg¢rahereas,
coumarins were found to be absent in all the etdrac
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Flavonoids were found to be present in all the amttr of C. paniculatum Glycosides are present in aqueous,
petroleum ether and chloroform extracts; tanninshioroform, ethanol and acetone extracts; steroiggetroleum
ether, chloroform and ethanol extracts and phytoktein aqueous, petroleum ether and chlorofornraeks.
Coumarins and quinones are present only in petmoleather, chloroform and ethanol extracts whereas,
carbohydrates were found only in the chlorofornraott Terpenoids and proteins are absent in aquetdisicetone
extracts.

Alkaloids were noticed in the leaf extracts ©f philippinum and phytosterols were found in all the extracts.
Tannins and proteins are absent in petroleum ethéraqueous extracts. Carbohydrates, phytostandisaponins
are present in chloroform and aqueous extractawvoRbids are present in aqueous, petroleum ethibetranol
extracts. Quinones are present in chloroform,rethand acetone extracts. Terpenoids and steesilpresent
only in chloroform extract and saponins are presety in aqueous extract.

Clerodendrum phlomidishowed the presence afkaloids, tannins, steroids in acetone, petroleatirer and
aqueous extracts. Clerodendrum phlomidishowed the presence of alkaloids, tannins and id&ein acetone,
petroleum ether and aqueous extracts. Glycosideprasent in petroleum ether, chloroform and ethaxtracts.
Flavonoids are present in aqueous, petroleum ethetethanol extracts. Proteins are present iolpein ether and
chloroform extracts. Carbohydrates and phytosteaoké present only in chloroform extract; sapofaires present
only in aqueous extract, whereas coumarins ancgemare totally absent in all the extracts.

Leaf extracts ofC. thomsoniaeshowed the presence of saponins, steroids anenigigs in all the extracts; phenols
are present in aqueous, chloroform, ethanol antbaeeextracts; quinones are present in aqueousget ether
and acetone extracts; carbohydrates are presecitlimoform and ethanol extracts; glycosides, flaida and
alkaloids were present only in aqueous extractseprs, coumarins and phytosterols are absent theakxtracts.

DISCUSSION

Plants are the repositories of phytochemical ctrestts and components of phytomedicine [23-27]e Sécondary
metabolites can be derived from any part of plaoth as leaves, flowers, roots, bark, fruits, se¢cl$28-32]. In
the present study phytochemical screening was pee using various organic solvent extracts of ldaves of
Clerodendrunspecies.

The leaf extracts o€lerodendrum inermeshowed the presence of carbohydrates, proteingjnts and phenolic
compounds, glycosides, alkaloids, steroids andofiaids. Similar studies conducted by Garietal [33] onC.
inerme leaves showed the presence of phytoconstituteritk as alkaloids, steroids, carbohydrates, glycsside
saponins and flavonoids. A sterolp-Methyl-243-ethyl-5u-cholesta-14,25-dien-3-ol [34], megastigmane
glycosides (Sammongaosides A and B), aliphaticagigte pentadecanoic adidb-glucoside [35] and three neo-
clerodane diterpenoids, inermes A, B and 14,154tibnl B-methoxy-3-epicaryoptin, have been isolated from th
hexane extract of the leaves in addition to an epommixture of 14,15-dihydro-15-hydroxy-3-epicapyimn were
isolated from this plant [36]. The plaGt inermehave been documented pharmacologically and cligieghich
are endowed in phytochemicals with marked actieityhuman pathogenic bacteria [37]. Gurudeestaal [38]
proved that antioxidant activity and radical scayiag ability may be due to the presence of flavde@nd phenolic
compounds which is present in the leaf extractS.afierme The ethanolic extract of the leaves showed sigpanific
hepatoprotective active against ¢@iduced liver damage in Swiss albino rats [39].

The phytochemical constituents such as alkaloldsphoids, steroids and terpenoids are believdmetoesponsible
for the therapeutic properties [40-52Tlerodendrum infortunatupalkaloids are present in all the extracts. Shareef
et al [53] studied the aerial part of the related spe€l. serratum and found that alkaloids were present in all
extracts except ethyl acetate. It has been suggdiy previous studies that the leaf extractCofinfortunatum
showed activity against various life threateningcnomdrganisms [54,55]. Rogt al [56] reported antifungal
activities of the plan€C. infortunatumextract. Jiroveet al [57] study the active principles in essential @htent of

the leaves and bark of the plant. A diterpenoid@la (CI3H1803) extracted from the plant by Barairal [58]

and it is supposed to be the main active compobat rhay interact with some target molecules of lthenan
system.
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Table 1. Qualitative phytochemical screening of leaf extracts of Clerodendrum sps.

Phytoconstituents

Alkaloids | Carbohydrates Coumarins Flavonoids Gliges| Phenol§ Phytosterols Proteins  Quinopes  Saponi@teroids| Terpenoid
C.inerme
Agueous + - + + - + - + + N T T
Pet. Ether + - + + - + - - + _ T _
Chloroform + + - + + - + - ¥ + ¥ ¥
Ethanol + - - - T T - T N T -
Acetone + - - + - - - + + N N N
C. infortunatum
Aqueous + - - + - + - + + N R T
Pet. Ether + - - - + + - - - + + -
Chloroform + + - - + B T T T T T ¥
Ethanol + - - - - + B _ I _ B T
Acetone + - - - - + N - T N N
C. paniculatum
Agueous - - - + + - + + N N _ N
Pet. Ether + - + + + - + + - + + +
Chloroform - + + + + + + + + + + +
Ethanol + - - + - + - + + R ¥ ¥
Acetone + - - + - + - - R N T
C. philippinum
Aqueous + + - + + + + - - + N R
Pet. Ether + - + - + - + + R N N -
Chloroform + + + - + + + + + - + +
Ethanol + - - + + + + + + N N N
Acetone + + - + - + + + + N N _
C. phlomidis
Agueous + - - + - + - - - + N R
Pet. Ether + - - + + - - + N - + T
Chloroform + + - - + + + + - - + +
Ethanol + - - + + + - + - N + _
Acetone + - - - - + R N N N T N
C. thomsonie
Aqueous + - - + + + - - + + + +
Pet. Ether - - - - - - - - ¥ T ¥ ¥
Chloroform - + - - - + R N N T T T
Ethanol - - - - - + R R R T T T
Acetone - + - - - + - R ¥ ¥ T T

Abbreviations: (-) present; (+) absent.
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The leaf extracts ofC. paniculatumshowed the presence of carbohydrates, glycositkesnoids, phenolic
compounds, saponins, terpenoids, steroids, protahaloids and phytosterols. The presence of qlien
compounds, carbohydrates, glycosides, sterolsjirtansugars etc., were noticed and the presefhdhese
secondary metabolites confirms that the plant caruded for pharmaceutical manufacturing and drsgodiery
[59]. Itis also evident that the leaf extracttlois plant extract possesses antioxidant [60] arithacterial activity
againsiVibrio parahaemolyticu§s1].

In Clerodendrum philippinumsteroids were present in all the tested extragtept aqueous extract. Previous
research report denotes that steroid is the mdemial constituent present @ philippinum [62,63]. The
phytochemicals present i@. philippinum are responsible for the antioxidant property eithg scavenging free
radicals or by preventing their formation due te fhresence of flavonoids [64]. Since the leavessgss potent
phytochemcial constituents it can be used to carmus diseases and also used as therapeutic dfjghtKanget

al. [9], Pathonget al [10] and Choiet al [11] proved that root and leaves extract€ophilippinumhave been used
for the treatment of rheumatism, asthma and inflatony diseases. It is also used for the treatroériever,
jaundice, typhoid and syphilis [65].

In Clerodendrum phlomidjssteroids and alkaloids were detected in all edraxcept aqueous and acetone. Similar
studies were conducted by Agilandeswari [66] on ldmves ofC. phlomidis Phenolics, glycosides, proteins,
flavonoids and terpenoids were detected in onevordxtracts. A sterol glucoside 24-ethyl-cholestay, 22(23),
25(26)-triene-3-C3-D-glucopyranoside is a rare glucoside of 22-dehyldrosterol isolated from the species
showed the antihepatotoxic activity [67]. A newtdrpene ester, together with tetratriacontanol 2wdf-
ethylcholesta-5,22,25-triene-B-ol, has been isolated from this plant [68]. Theytpbhemical compound
pectolinaringenin isolated fro@. phlomidisshowed the larvicidal activity against the earlyrtb-instar larvae of
the filarial vectorCulex quinquefasciatuend dengue vectdxedes aegypf{69]. Ethnopharmacological studies of
C. phlomidisdisplays considerable potency in anti-inflammatagtion and prominent antiarthritic effect on
adjuvant induced arthritis [70]. Apart from tremend medicinal uses to treat human pathogenic iofext it is
also used to treat plant fungal pathogens [37].

CONCLUSION

The species of the gen@erodendrumare commonly found in Kanyakumari district is wigleised in traditional
system of medicine to cure various ailments. Thesgnce of wide range of phytochemical constituamkates
that the species could serve as pilot for the agreént of novel antimicrobial agents. Further stadiegarding
isolation and purification of bioactive principlesthe genu€lerodendrunto be done.
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