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ABSTRACT

Four extract prepared by using different solventsin their increasing order
of polarity. All extracts were screened for the presence of a number of
medicinally active compounds. Petroleum ether and n-hexane extracts
showed presence of lignan while 70% methanol and water extracts dis-
solves moderately polar glycosidic components of plants identified as
antheracene derivatives, coumarins, flavonoids,phenolic acids, different
terpenoids, etc. The results obtained in present investigation reveaed
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great potential for production of lignan, there remains a need for identifi-

cation and confirmation of specific lignan.
© 2007 Trade Sciencelnc. - INDIA

INTRODUCTION

Lignanswereknown asnatural products, aredis-
tributed widely in plant kingdom. The breadth of the
biological activitiesof these compounds hascometo
be appreciated relatively recently. Much interest has
been focused on their effectiveness as antineophlostic
agent and research in this area has revea ed severa
modesof action by which they can regulatethegrowth
of mammalian cells. Additionaly, theselignanshave
various biological activities like they display an
antitumour activity that isparticularly trueof the podo-
phyllotoxin group of lignans, constituents of themedici-
nal resin extracted from Podophyllum species?.

Lignanspossessantimitotic activity, antivird activ-
ity, inhibitsenzymeactivcity, catharctic activity, cardio-
vascular activity, allergenicity, pesticidal activity, anti-
microbial activity, fungistatic activity. They may influ-

encenucleicacid metabolism; show activity on central
nervous system both as depressant and anti depressants,
protection activity against hepatotoxins; stressreduc-
ing activity™V. Availability of thecompoundsfrom natu-
ral resourcesisanimportant issuefor pharmaceutical
companiesthat manufacture podophyllotoxin drug?.
H.suaveolensisan aromatic herb found in Deccan
Pennisula, North East India, Andaman and Nicobar Is-
land. Theplant issaidto beuseful asastimulant, carmi-
native, sudorfic and galactogogue. Intheform of infu-
sontheplantisusedincatarrhd conditions, infections
of the uterus and parasitic skin disease. Theplantis
said to have antiseptic properties. In Philippines, the
leaves and tops are considered to be antispasmodic
and used in antirheumatic and anti suporific bathg®!.
H.suaveolensa so possessesantiiflammatory and free
radical scavenging activity™. Water extract of theaerid
parts of Hyptis suaveolens were found as potent in-
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hibitorsof HIV-RT®8,

One new and six known lignans, as well as
Sderitoflavoneand rosmarinic acid wereisolated from
Hyptisverticillata. Theknownlignanswereidentified
as dehydropodophyllotoxin, dehydrodesoxypodophyl
lotoxin, 4-demethyldeoxy podophyllotoxin, podophyl-
lotoxin, podorhizol and epipodorhizol™. Investigation
ontheaerial partsof Phlomisintegrifolia (Lamiaceae)
yielded intheisolation of iridoids, phenylethanoid gly-
cosdes, lignans, neolignans, flavonoids, monoterpene
glucosides and diterpenoids®. Potentia production of
podophyllotoxin based on yiel ds and abundance was
evauated in somegeneraincluding Hyptis, Nepetaand
Thymus®. Therefore, present investigation was under-
taken to screentheavail ability of lignan and other com-
poundsin H.suaveolens.

EXPERIMENTAL

Theplant selected for the present study i.e. Hyptis
suaveolenswas collected fromitswild habitatsin the
Nagpur city Aug-Nov, 2002 and 2003. A voucher
specimen for plant was deposited at the Herbarium,
Department of Botany, Nagpur University, Nagpur
(Fgurel). Thehedthy plantswerecollected. They were
washed free of thedirt and other impuritiesand dried
immediately. A dow drying preferably shade-drying or
dryinginanoven at 40-60°C wasdone. Thedried plant
material were powdered with the help of mixer grinder
and used for extraction.

Theclassical procedure of hot extractionwas used,
wheretheplant materia isboiledin Soxhlet’sextractor.

@
Figure 1: Hyptissuaveolens(a) habit and (b) voucher speci-
men of her barium sheet

Natural Products

All chemica sused for extraction and preparing mobile
phase were of AR grade. The Petroleum ether(60-
80°C) wasused for extracting al lipidic compounds
specialy carotenoids, chlorophylls, etc. Next tothisthe
res duewasdried and again extracted with 70% metha
nol, asitismore effective becausethis solution com-
binesthe propertiesboth of methanol and water. The
extraction processwas continued till de-col oration of
plant material in the extractor. After complete extrac-
tion, theextract wasdistilled to removetheexcess sol -
vent and the extract was reduced to comfortablevol-
ume (approximately 5-8ml), by evaporation.

Water extractsof the plantswere prepared follow-
ing the methods used by the herbal healers (asper rec-
ommendationsof the herbal healers). Thedried pow-
der of the aerid partsof each plant (gpproximately 59)
wasboiled at 100° Cin 100ml of water for 15-30min,
cooled to room temperature for 15min, and filtered.
The extract was reduced by evaporation. Special Ex-
traction Procedure used for some compoundsexplained
bel ow-

Alkaloids

Powdered plant materia extracted with 10% ace-
ticacidinethanol, leavingto stand for at |east 4hr. con-
centrate the extract to one-quarter of the original vol-
umeand preci pitatethe aka oid by drop wise addition
of NH,OH. Collected by centrifugation, washed with
1% NH,OH. Theresiduedissolved in afew drops of
Chloroformf,

Cardiacglycosides

29 powdered drug extracted by heatingfor 15min
under reflux with 30ml 50% ethanol, with theaddition
of 10ml 10% lead-(I1)-acetate solution. After cooling
andfiltration, thesolutionisextracted by shakingthree
timeswith 15ml quantities of dichloromethane/isopro-
panol (3:2) and used for chromatography!Y.

Sapogeninsand phytosterols

Powdered plant materid hydrolyzedwith2M HCl for
2-6hr., neutralizedwithNH,OH and thesolid matter dried
and extracted with petroleum ether (60-80°C). Theex-
tract wastaken to drynessand theresiduedissolved in
chloroform. Thesolution wasthen concentrated and sub-
jected to TLCI,

During thepresent studiesinitidly TLC plateswere
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used for the separation, after preliminary analysis
HPTLC technique and plateswere employed for con-
firmation. Samplewas applied on platein theform of
spotsof liquid extract.

Ascending development wasused during analyss.
Thesaturation of the chamber wasdoneusing suitable
solvent for 5-10min asper requirement, whilefor some
compounds better separation achieved without cham-
ber saturation al so. For the TL C screening, the selec-
tion of mobile phaseswasdoneusing availablelitera-
ture of similar studieson other membersof Lamiacese
and by pioneer workerg1®1112 |n addition to the ab-
sorption of visblelight(coloured substances), UV light
(i.e.254nm and 365nm) was primarily used for detec-
tion. After preliminary inspectionin UV-254nmand UV-
365nm light, each chromatogram was anayzed for the
presence of drug constituents by spraying with reagent
for particular group.

RESULTS

Hyptissuaveoleng(L.) Poit.inAnn.Mus.Par. 7:472,
1806; Hook .f. Fl. Brit. India4:630, 1885; Naik, Fl.
Osmanabad 270,1979. Ballota suaveolens L. Syst.
ed. 10:1100. 1790. Whole plant used in medicine.

Common name

English-Wild spikenard, Chan; French-Grosbaume,
HyptisaOdeur; Hindi- Wilayati tulasi; Marathi-Ran
tulas; Other languages-Beng.-Bilayati tulasi; Oriya-
Gangatulas, Purodo; in Bihari-Bhunsri, Dimbubuha,
AraGusumpuru, Mumutun (Guam).

Mor phological description

Erect srongly arométi c, pubescent herbsor shrubby
annuals, 100-170 cm tall. Leaves ovate, rounded or
subcordate at base, crenate-dentate, pubescent on both
the surfaces; the upper onesrather smaller. Flowersin
lower leaf axills, 2-4 together in pedunculate cymes,
bractsovate, minute; pedicel short. Cayx tubular, 5-8
mm long, toothed with 10ribs, glandul ar pubescent and
with aring of hairsinthethroat; teeth subulate, mucr-
onate. Corollatubular, 5-6mm long, bluish; upper lip
shortly two lobed; lower one 3-lobed. Nutlets two,
guadrate, compressed with a median rib, rugulose,
brown. Fls. and Frts. -October-March.

—=> [Ul| Paper

Out of many secondary metabolites, which areused
in medicineand other commercia purpose, magjor ten
groups of secondary metaboliteswere screenedinthe
present study, which are
= Nitrogenouscompounds-1. Alkaoids;
= Phenolic compounds-2. Anthracenederivatives,

3. Coumarins 4. Flavonoids, 5. Lignan, 6. Phe-
nolicacids,

»  Terpenoids-7. Cardiac glycosides, 8.Essentid oils
(di-, mono- and sesqui- terpenes), 9. Phytoster-
ols, 10. Saponinsand Sapogenins.

InTLC screening, dka oid wasdetectedintheform
of light orange coloured bands by spraying the plate
with Dragendorff’s solution. In all six mobilephases
weretried to separate dkal oids. Themobile phase con-
sigting of MeOH: NH,OH (200:3) exhibited good reso-
lution of alka oidal band. The plant showed poor aka
loida content. A Sngleorangeband after Dragendorff’s
spraying was observed in the leaf extracts at the Rf
0.74 (TABLE 1) as compared with the extract of
Rauvolfia sp. Thestem and root extractsreacted nege
tively with dragendorff reagent.

Anthracene derivatives(anthraquinone and
anthranol) were detected by their orange red (an-
thraquinone) and bright yellow(anthranol s) band after
10% KOH spray. It iswell separated with reproduc-
ibility of resultsin mobile phase consisting of EtoAC:
MeOH: H,0(100:13.5:10). They were found to be
present in the methanolic extract of |eaf as2-4 bands
(Rf 0.23-0.97) and stem samples 2-3 bands(Rf 0.21-
0.66)(TABLE 1) aswell aswater extract. No bands
wereobservedin theroot extract. Coumarinsgenerdly
giveintenseblueor bluegreen, yellow coloursin UV
365nm after KOH treatment in comparison with the
extract of Melilotus officinalis. For separating
coumarinsethyl acetate: formicacid: glacid aceticacid:
water(100:11:11:26) wasused. Twoto fivebandswere
observed with bluefluorescencein UV 365nmin |eaf
samples(Rf 0.1-0.79). It was found to be present in
stem, root and water extract also(TABLE 1).

Flavonoidisamagjor group found to be of common
occuranceinplants. It givesvery bright fluorescingbands
of yellow or orange colour after derivatisationwith NP/
PEG reagent as compared with extract of Arnica sp.
Presence of flavonoi dswas observed in methanolicand
water extractsof al partsviz., |eaf, stem and root ex-
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TABLE 1: Detection of secondary metabolitesin different partsof H.suaveolens

S. . Rf valuesin different parts
No. Compound M obile phase used Vs =y RL Ar
1. Alkaloid MeOH: Con.NH,4OH (200:3) 0.74 - - -
Anthracene ) ) . .
2 derivatives EtOAc: MeOH: H,0 (100:13.5:10) 0.27,0.58 0.21, 0.61,0.66 0.27, 0.58
3 Cardiac glycosides EtOAc: MeOH:H,0 (81:1:8) 0.81(SbCl5) 0.81 (ShCl5)
. EtOAc: Formic acid: G-AcOH: H,O 0.1, 0.25,
4 Coumarins (100:11:11:26) 0.61 0.25, 0.6 0.6 0.1,0.25, 0.6
. EtOAc: Formic Acid: G-AcOH:H,O
5 Flavonoids (100:11:11:26) 0.37,0.92,1 0.72,0.98 0.96, 1 0.37,0.72,0.95, 1
6 Lignan CHCI3: MeOH (97: 3) 0.22, 0.37 0.22, 0.37
. . EtOAc: Formic Acid: G-AcOH: H,O
7 Phenolic acids (100:11:11:26) 0.9,0.92 0.5,0.62,0.93 0.95 0.9,0.95
L . . 0.43, 0.48, 0.43, 0.48,
8 Essentia ails PhMe: EtOAc (93:7) 0.73. 0.99 0.73. 0.99
9 Phytosterols PhMe: EtOAc (93:7) 0.45 0.4 - x

Note-‘Lvs.’- leaves extract, ‘St.’- stem extract, ‘Rt’- root extract,

tracts. Mobile phase containing EtoAC: FA: GA: H,O
(100:11:11:26) gave good separation aswel | asresolu-
tion of flavanoids. Therearevariationsin theamount
and number of bandsin each sample. Theleaf and stem
samples of H.suaveolens showed major bands of
flavononewithintenseyellow green fluorescence after
reacting with NP/PEG reagent.

For separation of lignansfour mobile phaseswere
tried(TABLE 2). Inthemobile phasecontaining CHC ..
MeOH(97: 3) the petroleum ether and n-hexane ex-
tract of leaf sample show it’spresence with separation
of two bands of pink colour(Rf. 0.22-0.37) invisible
range of spectrum after reacting with 50% H,SO, at
110°C(TABLE 1) as compared with extract of Podo-
phyllum peltatum.

Phenolic acidswerefound to be present in almost
al samplesInmobilephase conssting of EtOAC: Feru-
licacid: G-AcOH: H,0(100:11:11:26) good separa-
tion as well as resolution was obtained for both
methanolic aswell aswater extracts. One-threebands
were separated in each sampl e as bright blue-bluish
white bands between Rf 0.5-0.95(TABLE 1). For
separation of cardiac glycos des mobile phase consist-
ing of EtOAc: MeOH: H,O(81:11:8) wasused. All the
extracts show itsabsence.

Essentid oil isagenerd term giventothearomatic
mono-(C, ), sesqui-(C,,) di-(C,) terpenesand all of
them can be detected by their aromaand blue, gray,
green, pink, red or brown coloured bands after AS
derivatisation. H.suaveolensleaf samplewasfoundto
berichinessentid ail, inrest of thesamplesit wasfound
to beabsent. Inthemobilephasecons sting of toluene:

Natural Products

‘A.’- aerial parts extract

ethyl acetate (93:7) theoil from leaf samplegavegood
separation with 4 prominent bands between therange
Rf- 0.43-0.99(TABLE 1). Phytosterols or plant ste-
roidsaretetracyclic triterpenesand give peculiar light
pink bandsafter spraying the plateswith LB reagent
followed by heating. The plates were developed in
mobile phase cons sting of toluene: ethyl acetate(93:7).
Singleband was seeninleaf and stem extract of at Rf
0.4, 0.45(TABLE 1). Saponin and sapogeninswere
found to bepresent in negligibleamounts.

From TL C screening the ma or compounds were
selected and their presencewas confirmed by using stan-
dard marker compoundsfor each group. For HPTLC
screening two separate mobile phaseswere devel oped
for two groups one consistsof rutin, chlorogenic acid
andferulicacid (RCF); second consistsof emodinand
scopol etin (ES), which are explained bel ow.
=  Ethyl acetate: formicacid: glacid aceticacid: wa

ter (10:1:1:2.6) for RCF.
»  Toluene ethyl acetate: methanal: formicacid: gla
cid aceticacid (10:1.5:1:0.2:0.1) for ES.

In H.suaveolens, the methanolic extract of |eaf
showspresenceof flavonoid glycosides(flv. gly.) inlow
concentrationsasvery faint orange and yellow-green
zones (Rf-0.26 and 0.90) were observed (Figure 2).
Inmethanolic extract of stem of H.suaveolens, flv. gly.
werefoundinlow concentration asorangefluorescent
zone (Rf 0.64-0.74) (Figure 3). Bluefluorescent zone
of ferulicacid (Rf-0.95) wasfoundinroot extract (Fig-
ured4). Theaqueous extract of aeria partsshowsvery
faint bluefluorescent PCA zone(Rf-0.91-0.99) but in
very low concentrations (Figure5). For RCF detection
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Figure2: Chromotogram of methanalic extract of leaf of

Hyptissuaveolens(for rutin, chlorogenicacid and ferulic
acid)
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Figure3: Chromotogram of methanolic extract of stem of
Hyptissuaveoleng(for rutin, chlorogenicacid and ferulic
acid)
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Figure4: Chromotogram of methanolicextract of r oot
of Hyptissuaveoleng(for rutin, chlorogenic acid and
ferulicacid)
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Figure5: Chromotogram of aqueousextr act of aerial parts
of Hyptissuaveolens(for rutin, chlorogenicacid and feru-
licacid)

Natural products-polythene glycol reagent(NP/PEG)
wasused.

Leaf sample shows presence of scopoletin(Rf
~0.32) inlow concentration asfaint blue fluorescent
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Figure6: Chromotogram of methanolic extr act of leaf of
Hyptissuaveolens(for emodin and scopoletin)
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Figure7: Chromotogram of methanolic extract of ssem
of Hyptissuaveolens(for emodin and scopoletin)
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Figure8: Chromotogram of methanolicextract of r oot
of Hyptissuaveolens(for emodin and scopoletin)

zone(Figure 6). Methanolic extract of stem and root
also show its presencein low concentration(Figure7
and 8). No separation/constituents obtained in aque-
ousextract. Potassium hydroxide reagent(KOH) was
used for detection of ES.

DISCUSSION

Herba medicineshave been used for thousands of
yearsin many partsof theworld. Still thereare plenty
of opportunitiesfor future devel opmentsincluding spe-
cificmorphologica plant products.

The genus showed very poor akaloidal content.
Anthraguinones known to have antimicrobial activ-
ityl’314, Emodinsare used as catharticg®®. They were
found to be present in the methanolic extract of leaf as
2-4 bands (Rf 0.23-0.58) and stem samples 2-3 bands

——————,  Natural Products
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(Rf 0.21-0.66)(TABLE 1) as well as water extract.
However, there are no reportsfound on the presence
of anthracenederivativesin thisgenus. Coumarinsre-
puted to have anticoagul ation, estrogenic, vasodidation,
antibacterial and anti-helminthic propertiesd®. The
scopoletin was detected in low concentration in
methanolic extract of leaf. A ssmple and accuratere-
versed phase HPL C procedure proposed for the de-
termination of 19 phenolic compoundsincludingfla-
vonoids, phenolic acids and coumarinsin seven me-
dicinal speciesincluding Lavandula officinalis, Men-
tha piperita and Salvia officinalig*”.

Havonoidshaveantivird, anti-inflammatory and cy-
totoxic activitiesand used in thetreatment of capillary
fragility, retind haemorrhage, hypertension, didbeticre-
tinopathy, rheumaticfever, and arthritisand asantioxi-
dants*¥. In methanolic extract of stem flv. gly. were
found inlow concentration as orangefluorescent zone
(Rf 0.64-0.74).

Inthe TLC screening, oneband observed in Hyptis
suaveol ens corresponded with that observed in Podo-
phyllumextract and it wasidentified as of podophyl
lotoxinsonthebasisof Rf vaue. Totd synthesisof podo-
phyllotoxinisan expensive processand avail ability of
the compound from natural resourcesisan important
issuefor pharmaceutical companiesthat manufacture
thesedrugs?.

Podophyllotoxinisanatural lignanthat iscurrently
being used asaprecursor to semi-synthetic anticancer
drugsetopos de, teniposideand etopophos. Thesecom-
pounds have been used for the treatment of lung and
testicular cancer aswdll ascertainleukemiag®®, Podo-
phyllotoxin preparationsarealsoin themarket for der-
matol ogical useto treat genital wartsand recently im-
mune-stimulatory activities of podophyllotoxin have
been reported?:22, Recently, the presence of lignans
particularly podophyll otoxinwasreported in somemem-
bers of lamiacead 9.

Two bioactivecaffeic acid eters, nepetoidinsA and
B in subfamily Nepetoi deae of Lamiaceaefound to be
chemotaxonomicaly significant’?d. Themain compo-
nents of Orthosi phon stamineus(Lamiaceae) arethe
pharmacologically active polyphenols: the poly
methoxylated flavonoidsand the caffeic acid deriva
tivesinleavesextractd?!. During present studies also,
the flavonoids and the phenol carboxylic acidswere

Natural Products

found to be present.

Secondary metabolites contributeto thearomaand
flavour of many plants, which are highly valued by hu-
man. Hence extensive studies have been madeonthe
chemistry of such plants. Essentid oil wasfoundto be
present intheleaves. Membersof Lamiaceaea so have
been studied by large number of workersand they re-
ported numbers of components of essential oilswith
detailed account of GC-M S and NM R spectroscopy
andysis. Inthepresentinvestigation dso essentid ail is
extracted and using TLC method preliminary analysis
wasdone. It reved ed presence 7 bandsinH. suaveolens.
The chemical polymorphism of essentia oil of H.
suaveolens from El Salvador was analyzed by GC-
MS?!, The principal component analysisof concen-
tration datafrom (32) compounds showed differences
of thechemica composition according tothegeographic
origin. In Southern areaafenchone-fenchol-chemotype
was predominant, whereasin the Northern regionsthe
plantsmostly accumulated 1,8-cineole. H.suaveolens
wasstudied for oil content during their project on new
industria cropsin Northwestern Argentinaand found
77-80% linoleic acid inthe seeds?.

Steroids and triterpenoids are known to possess
anti-inflammeatory, lipolyticand anticholesterenic activi-
tied”. Single pink coloured band was seenin leaf and
stem extract at Rf 0.4 and 0.45 corresponding with
that of stigmasterol. A chlorinated monoterpeneketone,
acylated beta-stosterol glycosdesand aflavanonegly-
cosidewerereported from Menthalongifolia®!. Pres-
ence of earlier known compounds sitosterol and oc-
amyrinwas confirmed?.

A grategy for arapid selection of aset from eleven
TLC systemsfor the separation of flavonoidsand phe-
nolic acids identified in the methanolic extract of
Lavandula flos was discussed earlier’™, |t has been
shown that the most favourable TL C systemsfor the
separation of investigated compounds are ethyl acetate-
formic acid-acetic acid-water(100:11:11:27v/v) and
ethyl acetate- formic acid-water(8:1:1v/v). Flavonoids
resolved in mobile phase containing ethyl acetate-for-
mic acid-acetic acid-water(100: 11:11: 27v/v), Simi-
lar resultswere observed in the present investigation.
Better separationfor flavonoid glycosdesand phenolic
acid was obtainedin ethyl acetate-formic acid-acetic
acid-water(100:11:11:27v/v). Ethyl acetate-formicacid-
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acetic acid-water(100:11:11:26) used as mobile for
HPTLC determination of flavonoidsand phenolic ac-
idsin seven croatian Sachystaxa®y.

Similarly another group consist of emodin and
scopol etin shows good separation in mobile phase con-
tainingtoluene: ethyl acetate: methanal: formicacid: gla
cid aceticacid(10:1.5:1:0.2:0.1). Theresultsobtained
in present investigation revea ed great potentid for pro-
duction of medicinaly important secondary metabolites.
Thereremain aneed for separation and identification of
specificlignan particularly podophyllotoxin.
Abbreviationsused H.suaveolens

Hyptis suaveolens, AR-Analyitical grade, NP/
PEG-Natura Product/ PolyEthylene Glycol, AS-
Anisddehydesulphuricacid, LB-Libermann Burchard.
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