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ABSTRACT

Four weed plants were screened for medicinally important secondary me-
tabolites. 70% methanol extract and water decoction dissolves maximum

KEYWORDS

70% methanol extract;
Secondary metabolites;

components i.e. moderately polar glycosidic components. Presence of TLC

coumarins, Flavonoids, Lignan, Phenolic acids, Essential oils, triterpenes
was observed almost in al samples. But there are variations in the amount
and number of bandsin each sample. For their preliminary detection and

HPTL C methods;
Water decoction;
Weed plants.

optimization of separation conditions, TLC method was used and further

confirmation was done using HPTL C techniques.
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INTRODUCTION

Intheentireplant kingdom, family Lamiceaeishav-
ing aplaceof significanceduetoitsaromatic and me-
dicinal properties. Sincefrom long time members of
Lamiaceaearewe | knownfor their medicinal usesas
discussed earlier. It till possessesvariousgenera which
arenot worked out, especially weeds, plants of waste-
land, which may be used as alternative and economi-
cally cheap sourcefor somecommercially aswell as
medicinally important phytochemica congtituents. Con-
sidering themedicina and commercia importance of
different membersof Lamiaceaeanditsdominancein
theVidarbharegion, thefour plantsof thisfamily were
selected depending on their avail ability and medicina
usesmentionedinliterature? such as:-
= Anisomelesindica (Linn.) Ktze., plant used as

carmindive, agtringent, tonic. Theail obtained from
itisused in uterine affections. On the other hand
HIV- inhibitory diterpenoidswereisolated from
Anisomelesindica.

Lavandula bipinnata O.Ktze., said to be used
inmedicineand asantidote to snakepoison. The
powdered |leavesare given for inhaationto the
person who has been bitten by aserpent in order
to prevent himfromfallinginto deep. Inthebook
“Dravyaguna Vijnana” mentioned various uses of
Lavandula stoechas Linn., synonym of
Lavandula bipinnatal.

Leucas cephal otes Spreng., used as stimulant,
diaphoretic, insecticide; fresh juice externdly ap-
plied in scabies, flowersin the form of asyrup
used asremedy for cough and colds. Theleaves,
in combination with other drugs, are prescribed
for scorpion-sting (Vagbhata); but are not antidote
to scorpion venom.

Leucas cephalotes mentioned as synonym of
Leucas aspera Spreng., its therapeutic uses as
antipyretic andinsecticide. It isareputed home
remedy for worms, fever andintestinal catarrhin
children. Itisantipyretic, antiseptic, carminative,
febrifuge, andwormifuge, antihistaminic. Itisused
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in anorexia, cough, dyspepsia, fever, jaundice,
psoriasis, scabiesand chronic skin eruptions. An
alcohalic extract of |eaves showed antibacterial
activity against Micrococcus pyogenes and Es-
cherichia coli®,
Also, in“DravyagunaVijnana” mentioned various
uses of Leucas cephal otes.
=  Nepeta hindostana (Roth) Haines, largely used
infeversand ascardiactonic, internally takenin
gonorrhoea. Decoction used as gargle in sore
throat.
Hence, consdering thetoday’s increasing demands
for biologicaly active congtituentsor natural products,
the present investigation isproposed.

EXPERIMENTAL

All the plants/herbs sel ected for the present study
was collected from their wild habitatsviz; Anisomeles
indica, and Leucas cephal otes were collected from
different location in the Nagpur, Lavandula bipinnata
from Mukttagiri (M.P.) and Nepeta hindostana from
Chikhaldhara(M.S.) duringAug.- Nov.2002 and 2003.
A voucher specimen for each plant was deposited at
the Herbarium, Department of Botany, Nagpur Uni-
versity, Nagpur (Plate- 1to 4).

The healthy plants were collected. 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.

Theclassca procedureof hot extraction wasused,
wheretheplant materia isboiledin Soxhlet’s extractor.
All chemica sused for extraction and preparing mobile
phase were of AR grade. The Petroleum ether (60-
80°C) wasused for extracting dl lipidic compounds
gpecidly carotenoids, chlorophylls, etc. Next tothisthe
residue was dried and again extracted with 70 %
MeOH, asit ismore effective because this solution
combinesthe properties both of methanol and water.
Theextraction processwas continuedtill de-coloration
of plant material in the extractor. After complete ex-
traction, theextract wasdistilled to removetheexcess
solvent and the extract was reduced to comfortable
volume (approximately 5-8ml), by evaporation.

== [ull Paper

ia)

Plate1: Anisomelesindica (a) inflor escenceand (b) voucher
specimen of her barium sheet

Plate 2: Lavandula bipinnata (a) habit and (b) voucher
specimen of her barium sheet

(a)

S
Plate3: Leucascephal otes(a) inflorescenceand (b) voucher
specimen of her barium sheet

(a) ib)

i - L. A
Plate4 : Nepeta hindostana (a) habit and (b) voucher speci-
men of her barium sheet

Water extractsof the plantswere prepared follow-
ing the methods used by the herbal healers (as per rec-
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ommendationsof the herbal healers). Thedried pow-
der of theaerid partsof each plant (approximately 5g)
wasboiled at 100° Cin 100ml of water for 15-30min
and filtered. The extract wasreduced by evaporation.

Special extraction procedure(mainly for)

a. Alkdoids Powdered plant materia extracted with
10%AcOH in EtOH, leaving to stand for at |east
4h. concentrate the extract to one-quarter of the
origind volumeand precipitatetheakaoid by drop
wiseadditionof NH,OH. Collected by centrifuga-
tion, washed with 1% NH,OH. Theresiduedis-
solvedinafew dropsof Chloroformf®.,

b. Cardiac glycosides-2g powdered drug extracted
by heating for 15min under reflux with 30ml 50%
EtOH, with the addition of 10ml 10% lead- (11)-
acetate solution. After cooling and filtration, the
solutionisextracted by shaking threetimeswith 15
ml quantitiesof dichloromethane/isopropanal (3:2)
and used for chromatography!”.

c. Essentid Oils- Theassay of essentid oilsin crude
drugs, spicesand oleoresinsinvolvewater distilla-
tion of thecomminuted material and measurement
of thevolumeof the separated ail, for thisan gppa-
ratus devised by Clevenger and adopted by the
Pharmacopoeiaof United States (USP) was used.
Procedure described earlier was used for collec-
tion of essentia oil intheglassvid®.

Percentage of theessentia wascal culated by using
following formula Percentage of the essentid Oil =v/
w x 100inthesample

where, v isthe volume of separated oil, w isthe
weight of theplant materia used for determination.

Sapogeninsand phytosterols

Powdered plant material hydrolyzedwith2M HCI
for 2-6h., neutralized with NH,OH and the solid matter
dried and extracted with petroleum ether (60-80°C). The
extract wastakento drynessand theresduedissolvedin
chloroform. Thesol ution wasthen concentrated and sub-
jectedto TLC.

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

Natural Products

Ascending development wasused during anayss.
Thesaturation of the chamber wasdoneusing suitable
solvent for 5-10min asper requirement, whilefor some
compounds better separati on achieved without cham-
ber saturation also. For the TLC screening, the selec-
tion of mobile phaseswasdoneusing availablelitera-
ture of similar studieson other membersof Lamiaceae
and by pioneer workers etcl67:91,

Inadditiontotheabsorption of vigblelight (coloured
substances), UV light (i.e.254nm and 365nm) was pri-
marily used for detection. After preliminary ingpection
in UV-254nm and UV-365nm light, each chromato-
gram was analyzed for the presence of drug constitu-
entsby spraying with reagent for particular group.

RESULTS

All thefour plants showed poor alka oida content.
A singleorange band after Dragendorff ’s spraying was
observedintheleaf extractsof four plantsalong with
stem extract of L.cephalotesat the Rf 0.74 (TABLE
1) ascompared with the extract of Rauvolfiasp. The
leaf extract of A.indica, L.bipinnataand N.hindostana
indicated presenceof dkaoidinchloroform extract as
single orange band. The stem and root extracts of rest
of the plantsreacted negatively with Dragendorff re-
agent (TABLE 1).

Anthracene derivatives (anthraquinone and
anthranol) were detected by their orange red (an-
thraguinone) and bright yellow (anthranols) band after
10% KOH spray. For separation of anthracene de-
rivatives, thedifferent mobile phasesweretried, and
anthracenederivativeswerewd | separated with repro-
ducibility of results in mobile phase consisting of
EtOAC:MeOH:H,0 (100:13.5:10) (TABLE 1).

They werefound to be present in the methanolic
andwater extractsof leaf samplesof four plants(TABLE
1). Further their presence was detected inthe extracts
of stem samples of A.indica and L.cephalotes only.
They werefound to beabsent in extractsof slem samples
of L.bipinnata and N.hndostana as well as in root
samplesof dl theplants. All leaf samplesshow separa-
tion of 2-4 bands (Rf 0.23-0.97) of anthracenederiva-
tives(TABLE 1). Inthestem samplesof A.indica, and
L.cephalotes 2-3 bands (Rf 0.21-0.66) were sepa-
rated. Thefour mgor red-orange bands (anthraguinone)
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TABLE 1:Compoundsfound tobepresent in different partsof thesdected plants
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S Rf Values
n(; Comp. M obile phase used A.indica L. bipinnata
' Lvs. St. Lvs. St. Lvs. St. Lvs. St
. MeOH:Con.NH,OH
1. Alkaloid (200:3) 0.78 - - x 0.74 - - x
Anthracene EtOAc:MeOH:H,O
2 derivatives (100:13.5:10) 0.23,0.5,0.73 0.51 - 0.5,0.73 0.66 - - 0.66
. . . 0.59, 0.82 0.65
3 firo‘ilf‘fes EtOA(gi\_"lefg'Hzo 0.95 (kedde’'s) - i . (SbCly) 065 - - (kedd
gy L (kedde’s) )
EtOAc:Formic acid:G-
4 Coumarins ACOH:H,0 01025062 %> - 0L 92 025,001 025 02, 06%
(100:11:11:26) ' ' : ' : '
EtOAc:Formic acid:G- 0.58,
5 Flavonoids AOH:H,0 3304079 o071 o3 . 065087109 -
(100:11:11:26) e 0.96, 1
. CHCl3:MeOH 0.38, 0.67,
6 Lignan (97:3) 0.74,08,086 - x 0.82 - X
, Phenalic Et"é%gg:_'”?;j ?)C'd: 0.9 0.95 8'2735’ 0.75, 0.4,0.72, 0.57,0.83, 0.48, 0.9, 0.9,
. - Mo .7, U. . )
acids (100:11:11:26) 0.9 0.92 0.89,0.95 0.9 0.92 095 0.98
0.4,
Essential 0.45, 0.5, 0.53, 0.45,0.53, 0.4, 0.5, 0.5,
8 oils PhMeEtOACc (93:7) 0.58, 0.64, - - 0.64,0.71, 0.58, 0.6, - - 0.6,
0.71, 0.77, 0.98 0.77,0.98 0.71,0.9 0.71,
0.9
9 Phytosterols PhMeEtOAc (93:7) 0.45 - - x 0.5 - - x
10 Saponin and CHCI3:G-AcOH: 0.66 i i 0.24, 0.4, i i
Sapogenin MeOH:H,0(60:32:12:8) : x 0.58, 0.76 x
S. . L. cephalotes N. hindostana
no. Comp. Mobile phase used Lvs. St. Lvs. St. Lvs. St. Lvs. St
. MeOH:Con.NH,OH
1. Alkaloid (200:3) 0.74 0.74 - x - - - x
Anthracene  EtOAc:MeOH:H,O 0.39, 0.66, 0.39, 0.58,
2 derivatives  (100:13.5:10) 001,097 9% - (001 098066 - - 44
3 Cardiac EtOAc:MeOH:H,0 0.14, 0.8 i i i i
glycosides (81:11:8) (ShCl,) % %
EtOAc:Formic acid:G-
4 Coumarins AcOH:H,O O']a 23240 %61’ - 87234 859 0.3, 0.45 - - 0.45
(100:11:11:26) St St
EtOAc:Formic acid:G- 0.21,0.33,0.42,
5 Flavonoids AcOH:H,O 0.5,0.83,0.89, 0.72 - 0.38,0.72 0.72 -
(100:11:11:26) 0.96
6 Lignan  CHCl3:MeOH (97:3) 0.6, 0.73 - - x - - - x
. EtoAC:Formic acid: 0.5,
Pg?g's'c G-ACOH:H,O  0.72,0.79,0.93 0.72, %‘%% 0.9,0.98 0.89, 0.92 %‘% 2'46092 g'gé
(100:11:11:26) 0.89 ' ’ T ’
Essential 0.28, 0.42,0.48, 0.42,0.48, 0.4 0.4,
oils PhMeEtOAc (93:7) 0.61, 0.66,0.72, - - 0.61, 0 4é 66 - - 0.48,
0.98 0.72,0.98 T 0.6
9 Phytosterols PhMeEtOAc (93:7) 0.45 0.4 - x 0.5 - - x
Saponin and CHCI3:G-AcOH: 0.24, 0.41, i i i
10 " sapogenin MeOH:H,0(60:32:12:8)  0.48, 0.6 x 048,05 X
note- ‘Lvs’- leaves extract, ‘St’- stem extract, ‘Rt’- root extract, ‘Arl’>- aerial parts extract, ‘->- absent , ‘x’- not tried, SbCI3 and

kedde’s- spray reagents
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seen in leaf samples of Leucas cephalotes after
derivatization with 10%K OH, indicates that major
quantity was present in thissample. Presence of an-
thraguinonewasidentified and observed at Rf 0.66 on
the basisof colour reaction and Rf value of standard
(emodin) mentionedinliterature aswell ascompared
with Aloeextract.

Coumarinsgenerdly giveintenseblueor bluegreen,
yellow coloursin UV 365nm after KOH treatment.
Bright blue bandswere observed intheextracts of | esf,
stem and root samples indicating the presence of
coumarinsin comparisonwith the extract of Mdlilotus
officinalis. Their absence was observed in roots of
A.indica, L.cephalotes, N.hindostana and stem ex-
tractsof L.cephal otesand N.hindostana (TABLE 1).

Theamount variesfrom part to part but its major
amount wasfound inleaf samples. Twoto fivebands
were observed with bluefluorescencein UV 365nmin
leaf samples. For separating coumarins two mobile
phases viz., toluene:ethyl acetate (93:7) and ethyl
acetate:formic acid:glacial acetic acid:water
(100:11:11:26) were used. Both the systemsexhibited
good separation. The coumarin aglyconeswere sepa-
rated in non-polar PhMe:EtOACc (93:7) whereasgly-
cosides resolved in polar phase consisting of ethyl
acetate:formic acid:glacial acetic acid:water
(100:11:11:26). Thenumbersof bands separatedineach
sample (Rf 0.1-0.79) aretabulated in TABLE 1.

Flavonoidisalargegroup conssting of flavanone,
flavoneandflavanol. All of them givevery bright fluo-
rescing bands of yellow or orange colour after
derivatisation with NP/PEG reagent ascompared with
extract of Arnica sp. It was observed as maor com-
poundinall thefour plants. Presenceof flavonoidswas
observed in methanolic and water extractsof al parts
viz., leef, ssemand root extractsof dl the plants, except
intheroot extracts of L.bipinnata, L.cephalotesand
N.hindostana. For separation of these different
flavanoid componentseight mobile phasesweretried
(TABLE 1). Among al these, mobilephase containing
EtOAc:Formic acid:Glacial acetic acid:H,0
(100:11:11:26) gave good separation aswel | asresolu-
tionfor all samples.

Therearevariationsin theamount and number of
bandsin each sample. But methanolic and water ex-
tractsof |eaf samplesfrom A. indicaand L.cephalotes

Natural Products

showed five and seven bands respectively (Rf- 0.21-
1.0) (TABLE 1). The root samples of L.bipinnata,
L.cephalotes and N. hindostana reacted negatively.
L eaf samplesof Anisomelesindica showed prominent
band andinleaf sampleof Leucascephal otestwo mgor
bandsobservedinvisblerangeof light and seven bands
inUV- 365 nmwhich areidentified onthebasisof fluo-
rescence after derivatization with NP/PEG

Inthemobile phasecontaining CHCI :MeOH (97:3)
the petroleum ether and n-hexaneextract of lesf samples
of A.indica, L.bipinnata and L.cephal otes show pres-
enceof lignanwith separation of two-fivebandsof pink
colour (Rf 0.22-0.86) invisiblerangeof spectrum after
reactingwith 50%H,S0, at 110°C (TABLE 1) ascom-
pared with extract of Podophyllum peltatum.

Phenolic acidswerefound to be present in amost
al samples. Inmobilephasecons sting of EtoAC:Formic
acid:Glacid acetic acid:H,0 (100:11:11:26) good sepa
ration of phenolicacid wasobtanedfor both methanolic
aswell aswater extracts. One-threebandswere sepa-
rated in each sampleasbright blue-bluish white bands
between Rf0.4-0.98 (TABLE 1).

Cardiac glycosi desarewater-sol uble compounds.
Inthe mobile phase consisting of EEOAC:MeOH:H,O
(81:11:8) better separation was obtained for it. The
plates are derivatised usingtwo reagentsviz., SbCl, in
CHCI, and Kedde spray reagent, presence of pink
bandsin visiblerange of spectrumindicates presence
of cardiac glycos desin comparison with extract of Digi-
talissp.

Using SbCl,, in CHCI, reagent for detection, their
presencewasfoundinleaf samplesof L.bipinnataand
L.cephalotes (TABLE 1). In, this samples one band
gave colour reaction and Rf valuecorresponding to the
bufadienolid aglycone scillirosidin (at Rf~0.8) when
compared with theextract of Scillaebulbus. Wheress,
using Kedde reagent for detectionindicating presence
of cardenolides, only two leaf samplesof Anisomeles
indica and Lavandula bipinnata shows single band
at Rf-0.95 and 0.65 respectively. All the extracts of
stem and roots showed itsabsence (TABLE 1).

Essential 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. All thefour members showed presence
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of essential oil with particular aroma. L.bipinnatawas
found to berichinessentia oilsascompared to others
(TABLE 1). All leaf samples showed its presence.
Whereas stem samples of L.bipinnata and
N.hindostana shows poor essential oil content was
poor and in rest of the samplesit wasfound to be ab-
sent. Inthe mobile phase consisting of PhM e EtOAc
(93:7) theail fromleaf samplesgave good separation
with 3-8 prominent bands between therange Rf- 0.28-
0.98 (TABLE 1).

Phytosterols or plant steroids are tetracyclic
triterpenesand give peculiar light pink bandsafter spray-
ing theplateswith LB reagent followed by heating. For
detection of steroids, hydrolysed chloroform extract
was used and devel oped in mobile phase consisting of
PhMeEtOACc (93:7). Singleband was seenin | esf ex-
tract of each plant at Rf 0.45 (TABLE 1). Itwasfound
to be present aso in extracts of stem samples of
L.cephal otes. However it wasnot observed inremain-
ing stem samplesand al theroot samples(TABLE 1).

Saponinsarewater-soluble secondary metabolites,
which aresimply detected by froth formation during
extraction. Their presencewasfurther confirmed by
developing the plate in CHCI,:Glacial acetic
acid:MeOH:H,0 (60:32:12:8) followed by spraying it
withASreagent. Digtinct blueor gray bandsof saponins
wereobservedindl leaf samples(Rf- 0.24-0.76) same
asthosein extract of Ginseng root, except poor con-
tent in N.hindostana. They were absent in stem and
root samplesof all the plants(TABLE 1). The heavy
and consi stent foam formation during extraction was
observed inleaf samplesof L.cephalotes.

Sapogeninisthe aglycone part of saponin, which
can be observedin non-polar systems. Four different
mobile phasesweretried for separation of sapogenins.
Good separation for hydrolysed extracts of al |eaf
samples was obtained in mobile phase containing
hexane:acetone (4:1). Thedetectionisin concurrence
with the earlier saponin detection. In stem and root
samplesof dl plantsits absence was observed. One-
four bands of sapogeninswere separated.

Hptlcscreening

From TL C screening the magjor compoundswere
selected aslisted below for further confirmation using
standard marker compounds for each group and
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HPTLC (fingerprint) methods.

Anthracene = Emodin
Coumarin = Scopoletin
Flavanols(fl.gly) = Quercetin-rutin

Phenol carboxylicacids(PCA) = Chlorogenic acid and

Ferulic acid
For HPTL C screening two separate mobile phases
were devel oped for two groups one consists of rutin,
chlorogenic acid and ferulic acid (RCF); second con-
sstsof emodinand scopoletin (ES), which areexplained
below.

1. HPTL C analysisof samplesfor RCF

M obilephase: Ethyl acetate:formic acid:glacial ace-
ticacid:water (10:1:1:2.6).
Reagent : Natura products-pol ytheneglycol reagent
(NP/PEG)
Results: Each extract showed acharacteristic finger-
print of varying colours corresponding to the yellow-
orange and/or yellow-green flavonoid glycosidesand
bluefluorescent phenol carboxylic acidsmarkers(Plate
5). Standard compoundsviz., rutin, chlorogenic acid
andferulicacidwerefound ashright ydlow-orangezone
(Rf-0.45) of rutin and bl uefluorescent zonesof chloro-
genicacid (Rf- 0.5) andferulicacid (Rf-0.95).

Inmethanolic extract of leaf sampleof A.indica (1)
total nine peakswere detected at 365nm. One orange
zone(Rf-0.68) and oneye lowish green zonekaemferol
derivative (Rf-0.62) werefound. Whilethree-four blue
fluorescent zones of PCA were observed (Rf-0.2-0.97)
(Figurel).

Inthemethanolic extract of semfour orangefluo-
rescent zone of quercetin derivatives (Rf- 0.41-0.72)

w A

Figure1: Chromatogr am of methanolic extract of leaf of
Anisomelesindica (for Rutin, chorogeic acid and ferulic
acid)

——————, Natural Products
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Figure2: Chromatogram of methanolic extract of sem of
Anisomelesindica (for Rutin, chorogeic acid and ferulic
acid)

e + —

Figure3: Chromatogram of methanolic extract of r oot of
Anisomelesindica (for Rutin, chorogeic acid and ferulic
acid)

ks

Figure3: Chromatogram of methanolic extract of aerial
partsof Anisomelesindica (for Rutin, chorogeic acid and
ferulic acid)

werefound, among theserutin (Rf-0.46) inlow con-
centration and onemgor zoneof flv. gly.(Rf-0.57) was
observed (Figure2). Theroot sampleshowed bluefluo-
rescent zone (Rf-0.94, 1.0) indicating presence of phe-
nol carboxylic acid, which may be of caffeic acid or

Natural Products

i

Figure5: Chromatogram of methanolic extract of |eaf of
L.bipinnata (for Rutin, chorogeic acid and ferulic acid)

Figure6: Chromatogram of methanolic extract of stem of
L.bipinnata (for Rutin, chorogeic acid and ferulic acid)

Figure7: Chromatogram of methanolic extract of r oot of
L.bipinnata (for Rutin, chorogeic acid and ferulic acid)

ferulicacid (Plate 6; Figure 3). Whilein agueous ex-
tract of aerial parts, orangefly. gly. zone (Rf 0.6) was
found. Bluefluorescent zone (Rf- 0.99) wasfound smilar
tothat of ferulicacid (Plate6; Figure4).

In methanolicleaf extract of L.bipinnata (3) the
flv. gly. found asorange-yellowish green zones (Rf-0.63-
0.88) and bluefluorescent zone of ferulicacid (Rf-0.93)

A udlian. Jounat
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Figures8: Chromatogram of methanolic extract of leaf of
L.cephalotes (for Rutin, chorogeic acid and ferulic acid)

i o

Figure9: Chromalogram of methanollcextract of stem of
L.cephalotes (for Rutin, chorogeic acid and ferulic acid)

Figure10: Chromatogram of methanolic extr act of r oot of
L.cephalotes (for Rutin, chorogeic acid and ferulic acid)

(Figure5). The stem sample of L.bipinnata showed
presence of yellowish green to orangecolour flv. gly.
zone (Rf 0.57-0.89) as quercetin and kaemferol de-
rivatives (Plate5; Figure6).

Thebluefluorescent PCA zoneswerefound inroot
samples of Lavandula bipinnata. Blue fluorescent
chlorogenic acid zone (Rf- 0.5) and whitish bluefluo-
rescent zones (Rf- 0.93 and 0.99) wereidentified as
that of caffeic acid and ferulic acid respectively. One
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Flgure]_’L Chromalogram of methanollcextract of leaf of
Nepeta hindostana (for Rutin, chorogeic acid and feru-

lic acid)

Flgure12 Chromalogram of methanolicextract of stem
of Nepeta hindostana (for Rutin, chorogeic acid and feru-
lic acid)

orangeflv. gly. zone (Rf 0.56) was also found asde-
pictedinthespectraof figure 7. Inthe aqueous extract
very faint bluefluorescent zonewas seen at thefront,
might be of PCA (Plate6).

Leaf extract of L.cephal otes (4) showed presence
of flv. gly. asorange-yellowish green zones (Rf-0.62-
0.9) (Plate 5) aswell asbluefluorescent ferulic acid
zone (Rf-0.95) (Figure8).

In the stem extracts presence of yellowish green
fly. gly. zone(Rf-0.74) wasfound (Figure9). Faint blue
carboxylic acid zones (Rf 0.5-0.99) wereobservedin
root extract (Figure 10). Bluefluorescent zone (Rf 0.3-
0.36) accompani ed by whitish bluefluorescent chloro-
genic acid zone (Rf- 0.52) (Plate 6).

Thefly. gly. asydlow green-orange zones (Rf-0.37-
0.64) werefound in methanolic leaf extract of Nepeata
hindostana (5) dong with bluefluorescent ferulicacid
zone (Rf-0.95) (Figure 11). The stem extract showed
presence of three yellowish green-orange flv. gly.
zones(Rf- 0.08-0.55) (Figure 12). Inroot extract total
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Plate5: HPTLC Fingerprint for RCF of leaf and stem
extracts ;- 1a-A. indica leaf (MeOH); 1b- A.indica stem
(MeOH); 3a- L.bipinnata leaf (MeOH) ; 3b-L.bipinnata stem
(MeOH); 4a-L.cephalotes leaf (MeOH); 4b-L.cephalotes stem
(MeOH); 5a-N.hindostana leaf (MeOH); 5b-N.hindostana stem
(MeOH);S-Standard marker compound (RCF)
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Plate6: HPTLC Fingerprint for RCF of root and aerial

parts extracts: 1-A.indica root (MeOH) ; 3- L.bipinnata root
(MeOH); 4-L.cephalotes root (MeOH) ; 5-N.hindostana root
(MeOH); S Spike(RCF); 6- A.indica aerial parts (H,0); 8-L.
bipinnata aerial parts (H,0); 9-L. cephalotes aerial parts (H,0)
10- N.hindostana aerial parts (H,0)

s

Figure13: Chromatogram of methanolic extract of r oot of
Nepeta hindostana (for Rutin, chorogeic acid and feru-
lic acid)

fivefluorescent zoneswerefound. Among them theor-
ange fluorescent zones of quercetin derivatives
(Rf~0.28) accompanied by two bluefluorescent zones
(0.4, 0.65) of Nepeta hindostana. Aboveit thereisa
yellow-green fluorescent zoneindicating presence of
kaemferol glucosideor apigenin (Rf~0.86). Bluefluo-
rescent ferulic acid zone (Rf~0.98) wasfound (Plate6;
Figure 13).

Natural Products

F-igljre”14 : Chromatogram of aqueousextract of aerial
parts of Nepeta hindostana (for Rutin, chorogeic acid
and ferulic acid)

Ll

Figure15: Chromatogram of methanalic extract of leaf of
Anisomelesindica (for Emodin and Scopoletin)

Three prominent orangeflv. gly. zones (Rf~0.1-
0.66) accompanied by two mgor bluefluorescent zones
(Rf~0.33 and 0.42) werefound in agueous extract of
N.hindostana. Slightly fluorescent zone of PCA was
seen at thefront (Plate 6; Figure 14).

2.HPTLCAnalysisof samplesfor ES

M obilephase: Tolueneethyl acetate:methanol:formic
acid:glacid aceticacid (10:1.5:1:0.2:0.2).

Reagent : Potassium hydroxide reagent (KOH)
Results: In A.indica (1), methanolic extracts of |eaf
contain scopoletin (Rf~0.32), whichisseen asbluefluo-
rescent zone accompanied with bluefluorescent zone
of umbelliferone or substituted coumarin (Rf~0.41)
(Figure 15). Four peakswere detected in methanolic
extract of semwith very low conentration of coumarin
(i.e. scopoletin) (Rf~0.29) (Plate 7; figure 16). In
methanolic extract of root aswell as agueous extract
very low concentration of dl congtituentswasdetected.
The scopol etin (Rf~0.31) was detected in low concen-
tration in methanolic leaf extract of L.bipinnata (3)
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Figure16: Chromatogram of methanolic extract of stem
of Anisomelesindica (for Emodin and Scopoletin)

Al

Figurel17: Chromatogram of methanolic extract of leaf of
Lavandula bipinnata (for Emodin and Scopoletin)

Figuféléi Chromatogram of methanolic extract of leaf of
L eucas sephalotes (for Emodin and Scopoletin)

(Figurel?). Itsabsence was found in methanolic ex-
tract of stem and root aswell as aqueous extracts of
aerid parts.

Methanolic extract of L.cephal otes(4), leaf shows
orange-red fluorescent zone (Rf ~0.27-0.61) of emo-
din accompanied with blue fluorescent scopol etin (Rf
~0.31) zone (Figure 18). It found to be present inlow
concentrationinmethanolic extractsof sem (Plate 7).
It was absent in methanolic extract of root and aqueous
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Figure19: Chromatogram of methanolic extract of leaf of
Nepeta hindostana (for Emodin and Scopoletin)

IAAMAL

Figure20: Chromatogram of methanolic extract of stem
of Nepeta hindostana (for Emodin and Scopol etin)
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Plate7: HPTLC Fingerprint for ESof L eaf and Stem ex-

tracts.- 1a- A.indica leaf (MeOH) ; 1b A.indica stem (MeOH);
3a- L.bipinnata leaf (MeOH); 3b-L.bipinnata stem (MeOH);
4a-L.cephalotes leaf (MeOH); 4b-L.cephalotes stem (MeOH);
5a-N.hindostana leaf (MeOH); 5b-N.hindostana stem (MeOH);

S-Spike (Emodin + Scopoletin)

extract of itsaerid parts.

In leaf extract of N.hindostana (5), two orange-
red fluorescent zonesfound (Rf ~0.29-0.61) asorange-
red fluorescent emodin (Rf ~0.61) zoneexactly smilar
to that of standard were found (Plate 7; Figure 19).
Methanolic extract of slem containsthesubgtituted cou-
marin, which areseen asbluefluorescent zone (Plate7;
Figure 20). In methanolic extract of root and aqueous
extract of N. hindostana show poor content of con-
dituent.
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Alkaoids, Anthracenederivatives, coumarins, car-
diac glycosides, essentid ail, flavonoids, lignans, phe-
nolic acids, steroids, saponins and sapogenins were
observed during these studiesin the sel ected plant spe-
cieswhose presence may beattributed tothemedicina
propertiesof theseplantg™® Y. Itisbelieved inthefolk-
lore practicethat the plant preparation asawholeis
thergpeutically effectiveand the concept of asingleac-
tiveprincipleisgeneraly not acceptable. Theactivity of
plant material does not depend on asingle substance
but believed to beinfluenced by alargenumber of other
componentsintheherba medicing®?. Asthetraditiona
health care systemslike ayurvedaor ethnomedicines
suggest, most of thedrugsused areintheform of paste,
powder (churna), ash of singleor mixture of different
plants (bhasma) or in the form of water decoction
(kadha). Therefore, keeping thisclassical approachin
mind methanolicand water extractsof different partsof
selected plantswere studied.

Alkaoidsarereported to havedramatic physiologi-
ca activities. They act mainly on central nervoussys-
tem. Many drugsused as halucinogens, mental stimu-
lants and mental depressant contain alkaloidg®d. In
present investigationleaf extract of dl the plantsshowed
its presence as single orange col oured band after re-
acting with Dragendorff reagent (TABLE 1). However
al thegenerashowed very poor alkaloidal content. Its
presence was reported in other genera of family
Lamiaceae viz., Scutellaria sp., Rosmarinus sp.,
Leonurussp., Lallemantia sp., Leonurussp., Lamium
sp., Salvia sp., etc*™, A note on thefatty acid profile
of seed-oil andisolation of anantimaarid akaoidfrom
Leonotis nepetaefolia was presented™®. However no
report isavailable on the plants of the present study.
Also rare occurrence of alkaloids in the family
Lamiaceae wasreported*.

Anthracenederivatives present in themethanolic
aswell aswater extractsof dl leaf sasmplesresultedin
Separation of two-four bands (Rf 0.23-0.97). Thefour
major red-orange bands seen in leaf samples of
L.cephal otes, indicatesthat major quantity was present
inthissample. Presence of anthraguinonewasidenti-
fied and observed at Rf 0.66 on the basis of colour
reaction and Rf value of standard mentionedinlitera-
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ture as well as compared with Aloe extract. An-
thraquinonesknown to haveantimicrobia activity!'"18,
Emodins areused ascatharticg*3. INHPTLC screen-
ing, all the sampleswere compared with emodin. In
L.cephal otes (4), methanolic extract of |eaf show or-
ange-red fluorescent zone (Rf ~0.27-0.61) of which
one at 0.61 corresponded to that of emodin. Alsoin
Nepeta hindostana (5), two orange-red fluorescent
zoneswerefound (Rf ~0.29-0.61) whichwereexactly
smilar tothat of standard emodin (Plate 7). Asper the
literature studied, it wasfound that thereare no reports
onthepresenceof anthracenederivativesinthesemem-
bers of Lamiaceae. Thereforefurther studiesarere-
quired by preparatory column chromatography and
Spectrometry.

Coumarinsreputed to have anticoagul ation, estro-
genic, vasodialation, antibacteria and anti-helminthic
properties®®. During the TLC screening, coumarins
werefound to be present in almost all the samples. In
HPTLC screening, L.cephalotes (4) (Plate 7),
methanolic extract of |eaf showed orange-red fluores-
cent zone (Rf ~0.27-0.61) accompanied with bluefluo-
rescent scopol etin (Rf ~0.31) zone. Thescopoletinwas
detected inlow concentration in methanolic extract of
leaf of L.bipinnata. In A.indica (1), methanolic ex-
tractsof leaf contain scopoletin (Rf ~0.32), whichis
seen as bluefluorescent zone accompanied with blue
fluorescent zone of umbelliferone or substituted cou-
marin (Rf ~0.41). Four peaks were detected in
methanolic extract of stem with very low conentration
of coumarin (i.e. scopoletin) (Rf~0.29) (Plate 7). A
simpleand accurate reversed phase HPL C procedure
proposed for the determination of 19 phenolic com-
pounds including flavonoids, phenolic acids and
coumarins in seven medicinal species including
Lavandula officinalis, Mentha piperita and Salvia
officinalig?®.

Flavonoids haveantivird, anti-inflammatory and
cytotoxic activitiesand used in thetreatment of capil-
lary fragility, retind haemorrhage, hypertension, diabetic
retinopathy, rheumaticfever, and arthritisand asanti-
oxidantg?Y. Inthe present investigation all the plants
werefound to berichin different componentsof fla-
vonoids. Among theflavonoidsmagjor content of quer-
cetin derivative wasobserved in maximum samples,
which wasfurther confirmed by using HPTL C tech-
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nique (Plate5) and rutin asstandard marker compound.

Two new flavonoid glycosdes, together with known
flavonoid aglycones were isolated from the bark of
Colebrookea oppostifolia?. Nine speciesbelonging
to three subgeneraof Ocimumsurveyed for flavonoid
glycosides®!. Many speciesin subgenus Ocimumalso
produced the more unusual compound, quercetin 3-
O-(67-Osmalonyl) glucoside and small amounts of fla-
vone O-glycosides. FHlavonoid glycos desisol ated dur-
ing the phytochemical analysis of thewhol e plant of
Salvia moorcroftiana Wal 24,

In the methanolic root extract of Nepeta
hindostana five fluorescent zones were found. One
orange fluorescent zone of quercetin derivatives (Rf
0.28) accompanied by two bluefluorescent zones (0.4,
0.65). Aboveit thereisaye |l ow-green fluorescent zone
indicating presence of kaemferol glucosideor gpigenin
(Rf~0.86).

Phenolic acid (rosmarinic acid) was observedin
Mentha spicata, Nepeta apulael, Nepeta sp., Thy-
mus maroccanus and Thymus saturoides, al belong-
ing to subfamily Nepetoideae of Lamiacead®. Re-
searchers concentrate on ascorbic acid, tocopherols
and carotenoidsaswell ason plant extracts containing
variousindividud antioxidantssuch asflavonoids(quer-
cetin, kaempherol, myricetin), catechins or phenols
(carnosol, rosmanol, rosmaridiphenol) and phenolic
acids(carnosic acid, rosmarinic acid), Hence, there
islot of scopeto commerciaizethese plantsasantioxi-
dants.

Studieson anti-inflammatory congtituentsof Leucas
mollisssma WALL. Var. chinensis Benth. weredone
and isolated eight known compounds-oleanolic acid,
gpigenin, gpigeninglucoside, dramaritin, mixtureof beta-
sitosterol and stigmasterol. Among these, compound
apigenin exhibited potent anti-inflammeatory activity!”.
Inthepresent investigation dso ayelow-greenfluores-
cent zoneindicating presence of kamferol glucosides
or apigenin (Rf 0.86) wasfound inthe methanolic root
extract of Nepeta hindostana. Earlier findings suggest
that flavonoidsof apigenin and luteolinare potentially
useful for the devel opment of therapeuti c treatment of
cancer and are characterized assd ectively inhibitors of
the growth of [eilomyomal smooth musclecd g%,

The presence of iridoid glycosides and phenolic
compounds such asflavonoid and phenyl propanoid

—=> [ul| Paper

glycosideswasreportedin different speciesof Phlomis
during preliminary phytochemicd analysisby thinlayer
chromatography using specific reagentsand observed
antinociceptive effects?. 14 different flavonesfound
during HPLC survey of theleaf surfaceflavonoids of
38 species of Nepeta and four species of therelated
generad®. Themost frequently encountered flavonesin
Nepeta were cirs maritin; 8-hydroxycirsimaritin and
genkwanin. In addition, two flavonolswerefound.

Several newly studied speciesand further acces-
sions of the Lamiaceae have been analyzed for their
exudatesflavonoid profiles®!. Hypol aetin 8-O-glucu-
ronide and related flavonoids from Lavandula
coronopifolia and Lavandula pubescens are re-
ported®, Inthe present investigation a so flavonoids
werefound to be present L.bipinnata.

Three diterpenes, a mixture of two related
diterpenes, inadditionto the acylated flavone apigenin
wereisolated and identified from the aerial parts of
Leucas neufliseanal®. L eaf flavonoidswerereported
as systemétic charactersin thegeneralLavandulaand
Sabaudial®¥.

Lignans were known as natural products. The
breadth of thebiologicd activitiesof these compounds
has cometo be appreciated relatively recently. Much
interest has been focused on their effectiveness as
antineophlostic agent and researchinthisareahasre-
ved ed severd modesof action by which they canregu-
late the growth of mammaian cells. Additiondly, these
lignanshavevarioushiological activitieslikethey dis-
play an antitumour activity that isparticularly true of the
podophyllotoxin group of lignans®!. Inthe present in-
vedtigation dsolignanswerefound to be present in leef
samplesafter two phase devel opment intwo different
mobile phasescontaining Chloroform:methanal (9:1) and
toluene:acetone (6.5 :3.5). But reproducibility inre-
sultswasfoundto beless.

One new and six known lignans, as well as
Sderitoflavoneand rosmarinic acid wereisolated from
Hyptisverticillata (lamiaceag)™. Investigation on the
aerial parts of Phlomis integrifolia (Lamiaceae)
yieldedintheisolation of iridoids, phenylethanoid gly-
cosdes, lignans, neolignans, flavonoids, monoterpene
glucosides and diterpenoidg®". Potential production of
podophyllotoxin wasevauated on thebasisof yields
and abundancein somegeneraincluding Hyptis, Nepeta
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and Thymus®,

During present studiesal so the ma or components
observedindl thefour plantswereflavonoidsand the
phenol carboxylicacidsother than essentid oils. Chemo-
taxonomic significance of two bioactive caffeic acid
esters, nepetoidinsA and B wasrevea ed in subfamily
Nepetoideae of Lamiaceae®. Nepetoidin B show
greater antioxidant activity than gdlic, rosmarinicand
caffeic acidsand both compoundswereantifungdl. Itis
observed that aternary mixture of methanol, water and
methyl acetate, 1+1+8 (v/v), extracted morecaffeicacid
derivativesthan when the solventswereused individu-
aly .

It was reported that the main components of
Orthosiphon stamineusarethe pharmacol ogically ac-
tive polyphenol s:the polymethoxyl ated flavonoidsand
thecaffeic acid derivativesin leaves extracts*. The
compoundsoccurringinmost of thesamplesof Sachys
taxafoundto be chlorogenicacid, isoquercetin, luteolin
7-O-glucoside, rutin and quercetin®?. Inthe present
investigation, thebl uefluorescent PCA zoneswerefound
inroot samplesof L. bipinnata. Bluefluorescent chlo-
rogenic acid zone (Rf- 0.5) and whitish bluefluores-
cent zones (Rf- 0.93 and 0.99) wereidentified asthat
of caffeic acid and ferulic acid respectively. Intheroot
extract of L.cephal otes Bluefluorescent zone (Rf 0.3-
0.36) accompani ed by whitish bluefluorescent chloro-
genic acid zone (Rf- 0.52).

Two new phenolic glycos deswereisolated from
the aqueous extract of Salvia prionitistogether with
seven known phenoalic acids*. The presence of polar
phenolic analytesin aqueous extracts from selected
L amiaceae species was confirmed and screened for
antioxidant properties*. During the present studies
presence of anthracene derivatives, coumarins, fla-
vonoidsand phenolic acidswerefound asma or com-
poundsin all the selected plants.

Preliminary investigation showed the presence of
cardiac glycosides in A.indica, L.bipinnata and
L.cephalotes. Keddereagent, whichis specificfor car-
diac glycosides, reacted positively with |eaf extract of
A.indica and L.bipinnata confirming presence of car-
diac glycosides. The bandswere compared with the
extract of Digitalis, whichisrich sourceof cardiac gly-
cosides. However till today no cardiac glycosideshave
been reported in members of Lamiaceae. Hence, fur-
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ther investigationsarerequired to confirmits presence
intheseplants.

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. Essential oilswerefoundto
be present intheleavesof dl thefour members. Mem-
bersof Lamiaceaed so havebeen sudied by large num-
ber of workersand they reported numbers of compo-
nentsof essentia oilswith detailed account of GC-M S
and NMR spectroscopy analysis. Inthe present inves-
tigation alsoessentid oil of the selected plant isextracted
and using TLC method preliminary andysiswasdone.
It revealed presenceof 6 bandsin A.indica, 7 different
bands in L.bipinnata, 6 bands in L.cephalotes and
only 3bandsin N.hindostana. L.bipinnata wasfound
toberichinessentia oil content. In case of Lavandula
stoechas, inflorescence contained more fenchone,
myrtenyl acetate and a pha-pinene, whileleavescon-
tained more 1,8-cineole and camphort,

Composition of essential oil of Nepeta persica
Boissand forty-one componentswere characterized.
Themajor componentswere 1,4-hexadiene-2, 3,4,5
tetramethyl and 4 abeta, 7 alpha, 7 d pha- nepetalactone
481 In composition of the volatile oil of Nepeta
macrosi phon Boiss., the main components of the oil
were spathulenol, a pha-caddinal, bicyclogermacrene,
beta-caryophyllene and linal ool 7. Whilein present
studies Nepeta hindostana wasfound to be poor in oil
content as only two components were characterized.
Essentia oil obtained from aerid partsof Anisochilus
carnosus (Linn. fil.) Benth. and oil content was0.13%
(v/w), onafreshweight basis. Carvacrol (27.9%), cam-
phor (14.1%) and a pha-cis-bergamotene were the
most abundant components“,

Steroids and triterpenoids are known to possess
anti-inflammeatory, lipolyticand anticholesterenic activi-
tied*d. Single pink coloured band was seenin leaf ex-
tract of each plant at Rf 0.45 corresponding with that
of stigmasterol. A chlorinated monoterpene ketone,
acylated beta-stosterol glycosdesand aflavanonegly-
cosidewerereported from Menthalongifolia™. Pres-
ence of earlier known compounds sitosterol and oc-
amyrin was confirmed®Y, Inthe present investigation
also presenceof phytosterol i.e. stigmasterol wasob-
served ailmost in all theplant samples(TABLE 1). In
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chemical group test of the tincture of Leucas
lavandul aefolia Rees., with 60 % (v/v) acohol, the
presenceof steroids, tanninsand reducing sugarswere
confirmed®2,

Saponins are well known for their expectorant,
spasmolytic and anti-tussiveactivitied®>%, Theheavy
and consi stent foam formation during extraction was
observedinleaf samplesof L. cephal otesindicatesthe
presence of saponin. Distinct blueor gray bands of sa-
ponins (Rf- 0.24-0.76) sameasthosein extract of Gin-
seng root were observed in all samples except poor
content in Nepeta.

Thedetection of sgpogenins, whichisaglyconepart
of saponin, isin concurrencewith theearlier saponin
detection. Two-six bandswere separated during TLC
screening inthemobile phasecons st of hexane:acetone
(40:10) with Rf 0.11-0.76. There are no reportsfound
inthestudied literature on the presence of sgponinand
Sgpogeninscompounds.

Hptlcstudies

AsHPTLC ismodern version of TLC, both are
closely related. Hence amost similar the chromato-
graphic condition wereapplied during HPTLC screen-
ing asthoseused for TLC andlysis.

For thesdection of the optima combination of sys-
tems, two approaches are possible thefirst oneisto
determine and compare an amount of information and
discriminating power for al possi ble combinations of
TLC systems. The second approachisto classify the
TLC systeminto groupswith similar separation prop-
ertiesand to select the best system from each group™.
Both of these approaches were followed during the
phytochemicd sudiesinthepresent investigation. Hence
as per the second approach mentioned abovefor the
HPTLC screening such TLC system wastried which
separates the groupswith similar separation proper-
ties.

A dtrategy for arapid selection of aset from, eleven
TLC systemsfor the separation of flavonoidsand phe-
nolic acids identified in the methanolic extract of
Lavandula flog®®. It has been shown that the most
favourable TLC systemsfor the separation of investi-
gated compounds are ethyl acetate-formic acid-acetic
acid-water (100:11:11:27 v/v) and ethyl acetate- for-
mic acid-water (8:1:1 v/v). It was observed that fla-
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vonoidsresolved in mobile phase containing ethyl ac-
etate-formic acid-acetic acid-water(100: 11: 11: 27v/v)1™.
Similar resultswere observed in the present investiga:
tion. Better separation for flavonoid glycosides and
phenolic acidwasobtained in ethyl acetate-formicacid-
aceticacid-water (100:11:11:27 v/v). Vundac et a .*3
also used ethyl acetate-formic acid-acetic acid-water
(100:11:11:26) used asmobilefor HPTLC determina
tion of flavonoidsand phenolic acidsin seven Croatian
Sachystaxa*.

Thesuccessof thisinvestigation will resultin
method devel opment for separation of group of com-
pound that may responsiblefor their medicina activi-
ties. TheHPTL C screening resultsin confirmation of
the presence of some secondary metabolitesviz., rutin,
chlorogenicacid and ferulic acid, scopol etin and emo-
dininsdected plants.

Abbreviations

AR-Analyitica grade, NP/PEG-Natural Product/
PolyEthylene Glycol, AS-Anisa dehydesulphuric acid,
L B-Libermann Burchard.
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