10

15

20

25

30

HERBAL FORMULATI ON COVPRI SI NG EXTRACTS OF ADHATCDA,
HEDYCHI OM AND CURCUMA AS COUGH SYRUP Fi el d of

wo poosftizeh The present invention relates to anP¢iEIHa05/000136
formul ation conprising Adhatoda zeyl ani ca, Hedychi um

nErBal RIGRAGMDIBN hoeh S4B #:0RM%s AF SOuRFDM, dﬁﬁY@ﬁﬁm AND CURCUMA AS
coueuP$@gesses for the isolation, detection, and

quantification of the active phyt ochenical s found in

t he herbs. Background of the Invention Coughing is an

I mportant protective reflex and plays a critical role

in the physiol ogi cal détkingdovamtibani smthat protects

the airways fromnoxious irritants and augnments the

MU CTheGrbdelt Jventéar @ie t0fn abibabformelitieh comprisihg Adkatoda

also a prime nmechanismfor clearin secretlons from

zey{awéca Hﬁé)sd%wplfrquéwﬁmmcuw fangay Aty isigd jake processes for the

1501:39919 rREA6 Y @ tﬁ'fclé OF ths AL $h B d oW oufd GPHE Iillerbs
G2 gRpticalp Rl cRoy

d’be prod nnatory, em cal
and/ or thermal st t Qﬁ h t An
i nfl ammat ory cougk%ﬁsﬁa& m%rﬁd of e V&R}é%m trle;;agdo[)i
ede nd hyperenia of t
rerbPULS BRGPoPT BRI R AR TR BLbes.

phyRtHi6Lidl idBRhbe MBYhAlNS ﬁla?%%tb%fs th& afrRey A 6HaNSioud $rritdhts and
I aryngl tis, tracheitis ronchitis and bronchiolitis

augmentsthe haicaoilézsy plee@@cis of grreummsaietipes. alhep 41%m@pr1me mechanism
SCess Fur t.her oughij.n
for .%Ee&‘ﬂg% sgcmtlonﬁ %ioﬁgfhﬁg‘ﬁlﬁ%% aqghe% r%flee 1)1(ap rg%?@ glr};e @gft.t%og} is §Q&$¥o1n1sed by
an &dueBéd dhgorie Gifedtioans and i nhal ed extraneous substances
fromthe tracheo bronchial tree. It is associated with
ot h&rooRERHAG bl 1o RIces (%%ﬁﬁmﬁﬂﬁbryaﬁlebﬁé?ﬁ&él' QERRSEA bfid/bPihermal
and nmucls sécretion. ughing initself is not a
stimtilgiéarsef thetough refeptorst Ha inflarmatosy b¢1@hstymmemsu qfteg initiated by

wi de vari et di seased state s ra r om.
e RaESinia Sy SRy it Se P g GO fom the
exudatiNeHDeSs. BOcIS SHEE hayQEHOEHRE iAS alrway (ds i Idtyngitis, tracheitis,
functions: (1) to prevent foreign materjal from

broaphitis prbbronehiplii or i tisiakepb (35 inpastmarids ed lung absess)-
foreign material and excessive secretions fromthe
I omEurthee,scmunggny ant ingdiriantibeense ougghimigm; inatbie furat of ayl explosive

exgHORal § e Soprrao i nERee B Gmeny oot Sendl o BiARRfeo-

bronchial tree. It is associated with other protective processes such as broncho-

constriction and mucus secretion. Coughing in itself is not a disease but is often the most
visible symptom in a wide variety of diseased states ranging from mild upper respiratory

tract infection to serious illnesses.

In summary, coughing has two primary functions: (1) to prevent foreign material
from entering the lower respiratory tract and (2) to clear foreign material and excessive
secretions from the lower respiratory tract. When coughing inadequately serves its
protective roles, atelectasis, gas-exchange abnormalities, pneumonia and bronchiectasis

may ensue.

The Ayurvedic system of Indian traditional medicine provides many formulations
concerning cough related disorders. A majority of the plants have already been

investigated for their beneficial medicinal properties.
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may ensue. The Ayurvedi c systemof Indian traditiona
medi ci ne provi des many fornul ati ons concerni ng cough

WO edoanet9sli sorders. A mpjority of the plants he@EIB2005/000136
al ready been investigated for their beneficial
medi ci nal properties.In Indi@, Ayurveda has carried
out studies for many generations and recorded

medi ci nal : ]
T, SRR AR S e AP 8 ot
me?i%\iéﬁttaéeg of falafltls (fonJ@h:)r Sﬁ(?i(a%/mm t Ia:tE@ gnodotd n’;alssiral\ﬂastalealumber of
at oda zeyl ani ca) ; t ' X
herghate begw ALY 0%/:@69 91 GoHED gr.ej@tlpgé];. aﬁo?ue%%ggr&raa%%k%hatoda
ORI I 4 i EIA 1 00 gt
(Hodgohinmopicpum); Shtehafiegiber dfjiidipile); RimpalidRgey fongam) d antakari

(50 C':’gfrﬁﬁﬂlfj‘{ré%(l o’%@h@%ﬁ%@ .'Igga%%ﬁaaﬂ?a? é(,az)r;cuma longa);

Bt { @hAdmonlih 2aknbl&% T dCInnadph&na: wighByci ti
Ka % ng%gornéo cor diaél}gbili ag)’@'%ég? i%%cgnﬂ?%&ﬁas?l%ag’f r aagrsgan(sm'w

viniferia) \ude (Deemme officietd sk Gndpehi Afinosidr a cerdifoligy Jatiphal (Myristica

fficinaljs); Haritaki (Ter/ ' l.a).: i 1.alk
e R s B e
(TeVingrma kTR I\/iﬂﬂﬁfakg;f&)ﬁm&rmffez&@a) NREEIoNEY ZipaH aipiar))idanga
Brihati (Sol'anumindicunm); Pushkarnool (lnula
(Embaisrmilzs), Tvakd &iamwsmommnoreylayirsrt Byhatodolqrqe ingicum);

Pl g AU RARRNAL U pEAERY Ol e v
La%&u%a sz@u@%ﬁ&ﬁh&@@; Tlc“ldléiﬁlnt (glbies pindkawy; Kaokat{tEinge (Fvstacia

ze ; . . .
iR BT R T2 ASBIfa DEGFU G (GEP A ey : Bharangl
(CER PR T DYl SRR e A L e
geraedined)n@hilapaant (Eutdigptps elobnkis); Saete @imushaviurgbiipetc.

across three particular plants that have useful

mediveiiRadtudirgReitd @3hestheskcind] phinss te @redcitahodiaors have come

zeyl ani ca, Hedychi um spi cat um and, Curcumg | d
acrpgp/ibras @arcuka piaisdhathgve PFFéuItIF%‘EPlﬁ%]rﬂTOB?m%Sﬁ%%? l3isee

Ad%t?(g& %ﬁ?}é@%ca} gleégﬁuz‘;i]‘l}éﬁ ?ﬂ;]zc%/ﬁw A Edcumd TonghoRathadandashdiated for

e western and central regions
theafeatrhent ofi boughapiatedl diddrdemb.ayas at an altitude of
1500- 2000m and i s abundant in Punjab and Uttaranchal .

1. Wahlfoda ¥hnicn:08¥h: Pldiatoddvagicet the |1 ndian system of
medi cine and is used for the treatnent of various

This plant is found in the western and central regions of the sub-tropical Himalayas
at an altitude of 1500-2000 m and is abundant in Punjab and Uttaranchal. It is a well-
known plant drug of the Indian system of medicine and is used for the treatment of various
diseases, particularly of the respiratory tract (Claeson et al., J. Ethnopharmacology 72; 1-
20, 2000). The plant is bitter, astringent, expectorant, febrifuge, styptic and tonic. Its
leaves are especially used for irritable cough and in hemoptysis. The leaf-juice along with
the roots is used in phthisis, cough, hemoptysis and asthma. It is used mainly as a
bronchodilator and as an expectorant. In the classical texts of Ayurveda viz. Charak,
Sushruta, Vagbhatta, Bhava Prakash, it is mentioned as a remedy for treating cold, cough,
whooping cough, chronic bronchitis, asthma, epistaxis, tuberculosis, spasms and as an

anthelmintic. It is an official drug of the Ayurvedic Pharmacopoeia of India. Itis
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di seases, particularly of the respiratory tract

(C aeson et al., J. Ethnopharmacol ogy 72; 1- 20,
wWQe®8)p773%he plant is bitter, astringent, expecPCrmEB05000136

febrifuge, styptic and tonic. Its | eaves are

especially used for irritablg® cough and in henoptysis.

The leaf-juice along with the roots is used in

| & hy i inflidion, SoWABH alcoholi

crnfh R} B Gt Blin \EOP R e SRR RSN infhlioh PONREE lcoholic
extiabie lighissitaead antleytup. of Ayurveda vi z. Charak, Sushruta,

Vagbhatta, Bhava Prakash, it is nentioned as a renedy

f or Th¢ Ravés@nedl slyergaugh, amuuaopl agessaitighoil.cihealkeloid content in

bronchitis, asthma, epistaxis, tuberculaqsjs, S s
the J6ricnis Ouh- BeADhEIKRE BTk Fils Foug 91994 (B eamu@f@ﬁlat yel.1,31-

eq | ids Al Pusiclidde, VAEARIBYERidinbl, vasicol

32 (PRURHE EhE i ARERBAR ARidb R fheichle, \RETRIEY BRI, vasicol,
vasicotitis,i adhatopmepesicoahaehaatianisetite.act , |i qui d extract

and syrup. The |eaves contain a very small anount of

an R$8€Bédnaho@ilthat ThealedHolik @ktlact 0 Uendisidaditpiayd edudksd dose

is 0.2 - 0.4%and in the bark_ it is, abo,ut_O.ﬁjgoo(The
depppdgnt uigftussiygiagtivigowhen gigen oradly ta guingy pigsHeWhighdhe cough was
indﬂ&@dﬂ%ﬁ?ﬂitiaﬂ?ae%éﬁﬁl éjact:ti@{tg \X}ﬁg%l,ﬁ‘ldr{g ’be\(:@xgl#)ﬁllaﬁler\%th codeine,

vasi ci'nol, vasi col, vasi tol I ne, adhat odi ne,
suggasingat fortenepaen aatiitsshicngentl((Dhbky cheke . EHmapharhmtolppe 67:

al cohalic _extract aqf A vasi di spl ays mar ked dos
36135 ddaht TS HeSioE eERar Ly HR URTOVSIFR g to rts
exHIbitdHGa Hd}ﬂﬁilétﬂrc))%dﬁjés 136§ QAN MWR StV UTRE eRi¥adt Fak FARHA to be

aeroso?. The activity was  found to be conparable wth
mopsheenteharsitges tikalpidstviz. ovakieing apdvesicinam in-respiretory ailments

538y, g e fomiesc AEPAR TR "Vadtia, vhon

adm njstered orally to rats, exhibited bronchodil.ator
o Alpds B SEOH AT s e A0 S R s S

vasi@ild _dh%nf?ced(]j RIS ARLEBE vAsham: debditdauh ®,28,5ababdsexyhvidroazepino—

vasi cine and vasiclnone In respiratory a|1nents (Rao
{2, &b} aduinaxbotide-Af-ovle tridhrexhibitdd wignificaB8hrondipdilatory @@ivyty similar to
Adhat oda .has been shown.to. contai.n the alkalgips. Semi
sodjum cEqrRRFtEcals, 3 EpiePI IS RIS RAFT sYeEny aigphylaxis. Semi-
syriRicf deFiohtiRR oPhad @8t fRRIMES Bhefink Bndarfbx81 are used as

10, 12- hexahydr oazepi no - {2, -b}-qui naxol i ne-12-one ]
mueliytih agotts bécees ofithgii ndiresitefoetoncinbandeatest 9f ysezywielpvels in
b_siniiar bs sodi um cronogl ycate and am nophylline in
ropglial FSEEP %y st eni ¢ anaphyl axi s. Semi synt heti c

derivatives of vasici. i ncl udi n romhexi ne. and

bl hepa b e e e B e TR ASE B Qe four
fradtRis 1&Edd Bf bRt infRhERbSNCaIRPViaQheth ¥R 2X Rt | RYEA1Ra1bidAl
fraction, saponins and alkaloids, the alkaloidal fraction showed the most potent activity,

which was found to be comparable to hydrocortisone.

The alcoholic extract of Adhatoda was found to be non-lethal in rats even when

given in doses of 4 gm/kg. The intra-peritoneal LDs of the extract was found to be 581
mg/kg.
2. Hedychium spicatum Ham ex Smith:

This plant is found throughout the year in the plains and sub-Himalayan tracts,

ascending up to 1200 m.
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bronchi al secretions. Adhatoda has al so been said to
possess anti-inflanmmatory activity. O the four

wo e@sises tested for anti-inflamuatory acti vi PgT/MB2805/000136
met hanol extract, non-al kal oi dal fraction, saponins
and al kal oi ds, the al kal oi da#f fraction showed the nost
potent activity, which was found to be conparable to

hy dTIg@ {tﬁﬂghib&@iﬂg condtuehtsCrpd Hgdﬁ%hﬁ@&t{‘cﬁ&&m%g@ﬁ&ﬁﬂ&d%&pene -

foun e non-lethal in rats even en given in

Hediwbesonst 7-hydraxydedsihenonstwhiclhsiere isoleted frdps thisdmesh Distilled

extrac f.ound.to be 581. ny/ kg. 2. dychium .
fro SHRG BF AP LY ik i o i Pty e Y PRI Bls iy The
driédv@ieedds atdsubleetdd idisramadistilkition kb HRlEXapriddig tonstituent, the
ascending up to 1200 m The nain active constituents of

‘ ethylrﬁéteﬁeﬁyémtﬁ%s?in@ame a¢idr Sepidesthgicatesithepysantial oil contains ethyl

_ - , Lol
cinBHE Do ciE SR SO UL b2 Bh Bfecane
andSpacesbliemhiamaidehyalen Besdenthy egendl laly theahizoaies comaindtarch
e dried rhiz s are.subjected to steamdistillation

(S%a Qicanig apds 1%3@8% pamicHiS e gvande, pxkasbifipiolest er of

p- met hoxy cinnanmi c acid. Besides the ester, the .

es sk ¢lalicaisfudy diftean patietsHiAving FeTase Pelmenasy pesieaphilia were

. Cj i. e i r |.sS. SOF

oivEL B2 G AESEHID AT SR L RSERe B2 BAME e SR or four
we€lgs ahiid @bultddin atdoS40hicdocim ia asthbaboBit@Essinophd Wunt, which was

organi ¢ _acjds including resinic acid a glycoside, and
fougd fp statigmplly signficah {18upo.8anfyhs paticatsshaued sigps of improvement

. . . o] o i

B! 1000 Rl AR SORMRRRA LOoHEHR MGy

palpitaive, hesdechedmid| fgveroThé oasnltswetesfouiihioshertesstat when compared to the
60. 54% reduction in tofal absol ut osi nophj | ¢ t .

OthFETEHP ALRAIOtEFA R PR ﬁywng #%ﬂﬁlfase{ﬁan@lamoiﬁﬁ-; Nagarjun,

21866,6%g0f. the patients showed signs of inprovenment when
assessed for synmptons |ike dyspnoea, cough with

exp ' VT el [ : :

Fovort AR e Bl LS SR ST O BT during 72

howreifiphseedhtion pehiod ethier Rivgn owgdlyad npat iregraded dosas efl2.%itd hO gm/kg
samani kya Kanakasava. (Shaw B. P. : garj un,

(Tepda Ll ﬁ%%@aaﬁgma Aori cg&ﬂf*ﬁ-&& lﬁ%‘ nobt bPsfdbe hexane

sol@lY asd BBSeRE sS1981 HabiloR o MY diRdroli¥ cdHAdt Wehs fund to be more than 1

gm/kg with no signs of mortality (Srimal et al., Indian J Pharmacology 143-47, 1984).

3. Curcuma longa Linn

This plant is a native of Southern Asia, but it is cultivated throughout all the States

of India.

The major chemical constituents are curcuminoids (~6%), the yellow coloring
principles of which curcumin constitutes 50-60%; essential oil 2-7% with a high content of
bisabolane derivatives. Sesquiterpenes including curzerenone, curculone, curcumenol,
pyrocurzerenone, turmerones are present in the rhizome in addition to
desmethoxycurcumin, bidesmethoxycurcumin, dihydrocurcumin, phytosterols, fatty acids,

phenolics and a noncyclic peptide turmerin, polysaccharides, viz., ukonan A, B, C and D
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hour of observation period when given orally to mce

in graded doses of 2.5 to 10 gnm kg (Tandan et al.,
wo p@san73d3 Phar maceuti cal Sci ences. 148-50, 19970 T/1BRaes/000136

LD50 of the hexane sol ubl e and benzene sol ubl e

fractions of the ethanolic egtract was found to be

nmore than 1 gmkg with no signs of nortality (Srimal
cor%%os@h of aw{aﬂﬂb?er,‘ xJloEb851aB6 & gﬁlﬁo%ﬁaﬁﬁme}ﬁ%ose%nd galacturonic

rcuma longa Linn This plant 1s a native of Southern

acidsi a, but it is cultivated throughout all the States

of India. The major chem cal constituents are

cur Therhciviedgerftib Yy cirivelopgh havbeeo idmitifigd ps curcinpire sinah in-vitro

e b R L5 B 800 SRR b o

incrRESHMLER PRIy AIFdcH( 2 Bigh COH AR SNANEN sEHEGHE IR, This suggests a
cur cunenol , Pyrocurzer enone, turnerones are resent I n

posstbde vdeias@ameild expedidirant hee & atleBlanta Msd/ eUrSedraom 2003).
bi desmet hoxycur cum n, di hydrocurcum n, phytosterols,
f at Cyrcagiinfas peafolidts ialibit aysionggehdse-2peptritte oxide synthase

turmerin, polysacgcharides, viz., ukonan.A, B, C and
ensss airoTe F AEAHBOEOPIOBES: Yol St ing o sy suppress
tunh IR PRASGionTRAROS A AN sBAVAGLALHRRI SniR6kMantii8p@6bd. Vi®wder of
agent in Curcuma |onga has been identified as
Cuoawra/oigy, Whien admiimisteredrio patbaiéd wilk vargous rhspistasty diseases, was
curcum n was

t heal f i thelial | | t
foupgiﬁaﬁ?%eﬁ%ﬁggﬁ%%ﬁﬁe ‘#ygplécgegec_ CH&P# (E@EW acting on

B S T B BB BB
marRéS Kdte Jand oﬁmd&fgﬂ A O nkRidnd MR infay require

cycl ooxygenase-2 and nitric Oxide synthase enzynes
medibd tattengohina tGeenetedly] thielcangiasyonys qisyothstic ofiginyaedugk good results but

are TS AR RIE Y A o R ¢ e B BB ar LY eSS P ey drvmess
of 1RGutiCHAE HIRrdt O aRact WHER ALY dah BE BREIE fdrifAt i ents with

various respiratory di seases, was found to offer

rel irgf dﬂfgs,%mﬁ OfBByskd lﬁ?th%gxﬁg@‘ﬁgagtc g&%@@%&&ghg{pm

There ar € ‘many cough syrup natural an
phasynigtdl eleimml@ntsgéxpeatoadrits ahi-tussiveh endienoketodilaons. eAn adeghcough

and .chr.oni h..are synptons of, conditions tha .
forrpigion shomet (A P AuREY ik TEirist e e Eongh L Fapen
expBbtodMAL Nt G2 PEdoth theRFrASHE RosPRREry 1884k S(3) Yop Mirritating dry

al ways acconpani ed by one or the other side effects
coupl K@) photast theaespiratney fectdmm digrgesssand (5) improve the immunity of the -

respiratory tract.

Summary of the Invention

In one general aspect there is provided a herbal pharmaceutical formulation that includes
extracts of Adhatoda, Hedychium and Curcuma, or a mixture of active ingredients that have been

extracted from these herbs, and one or more pharmaceutically acceptable carriers and/or diluents.

Embodiments of the pharmaceutical formulation may include one or more of the
following features. For example, the vasicine may make up from about 17.44 X 10-3 to about
15.06 X 10-3 % w/v, the ethyl p-methoxycinnamate may make up from about 10.20 X 10-3 to
about 9.02 X 10-3 % w/v, and the curcuminoids may make up from about 10.1 x 10-3 to about
8.47 x 10-3% w/v. In the formulation, the Adhatoda extract may make up from about 1.0 % w/v
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of nmouth and respiratory tract and at tines can be
habit form ng. The drugs, which are used in the
wa@yoopomses i c treatment of the cough, are phar yPrgEmE2005/000136
demul cents, expectorants, anti-tussives and
bronchodi | ators. An ideal coégh fornulation shoul d:
(1) liquify the thick nucous and at the sane tine
to ORLS 0 %]ng thdHOIRBRIP ERA N Fhal tmfKetup o) aBARWN ¥Ne/v to about 0.6 %
Irritated respiratory nucosa, (3 s?op the irritating
wideyd teu@heurha pxipacomay makikeprieep ebert Oy Yt Wade abewf.7 % wW/v.
all ergens and (5) inprove the imunity of the
r es@he phamactutel forrBulation yaghe tiftended\fenetabwsetsis agyeagh syrup.
general aspect there is provided a herbal
pharda skt i%ﬁéralf Rpeod) e phantabaiticah®imdztior xiayadetsemaied by:
Adhat oda, dychi um and Curcuma, or a m xture of
act hve i REFiRdhaksduhadlyharetibesfotiof acherdh, Tosdychiegeand Curcuma
her bs, and one or nore pharnmaceutically acceptable
to geapicombgedmgirent; di | uents. Enbodi nents of the
pharmaceutical formulation may include one or nore of
t hebf ol | eddingodeatmorephafoaceaiteullylacceptdhde caageusiand/ondijuents to the
make up fro(reqlpabo%l 7.44 X 10-3 to about 15.06 X 10-3
compippd, extrashiogiory) 2 Hnal BHYYE 88 nanat e may make up from
about 10.20 X 10-3 to about 9.02 X 10-3 %w v, and the -
cur 6uni neREERSPefREMGEYEr om about 10.1 x 10-3 to
about 8.47 x 10-3%w v. In the fornulation, the
AdhErdudinesats efthe prapeseealanaking e phamengeuticabfoymplajiog may further

o Bl At o s ST B TR fion. The ctecing
and QiU En ety agdludeay nmake up fromabout 0.1 %W v to
about 0.7 % wv. The pharnmaceutical fornulation may be

i nt gndedpfephrif AleftiSRoAtalafPiedk ohititd. in ki od@id@lvent;
general aspect, the pharmaceutical fornulation may be
prepar ed ari 36 i i h¥Ba blank organic
arm@'nt of H%«éwg%%t a@(lp-le ygi%ﬁnﬁgjéﬁgkéﬁﬁ%hﬁgﬁ%ﬁgjet a s
soleaitpi ned extract; b. adding one or nore
pharmaceutically acceptable carriers and/or diluents
to tthe cavhivreg tBxisanitions of thertaadfrdrstdcksbhtion@nd amibnk organic
c. clarifying the final m';%ure. Enbodi nents of the
solyey @b BatistleayRYShepaiiveatish sleribetti cal formul ati on may
further include detecting and quantifying the curcumn
i n tdhe phaewadegithepatceniveptiraumgIpidsTadh elafing afigrptep ©)-
quanti fying may incl ude:
The wavelength for measuring absorption may be Amax 413 nm.

=3

The preparation of the pharmaceutical formulation may still further include detecting and
quantifying vasicine and ethyl p-methoxycinnamate in the pharmaceutical formulation. The

detecting and quantifying may include:

a. extracting the formulation with one or more organic solvents or mixtures thereof

optionally containing water or base;

b. concentrating the extracts of step a) and reconstituting the residue in second

organic solvent;

c. spotting the solution obtained in step b) against a standard phytochemical marker

on a HPTLC plate;
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a. preparing a reference standard stock solution in an
organi c solvent; b. preparing standard curves by using
w0 b@3sw13a3 i on of step a) and a bl ank organi c sPCTEB2005/000136
c. measuring the absorptions of the standard stock
solution and a bl ank organi c7sol vent at particul ar
wavel engths after step b); and d. calculating the

o e SR P B ATt
max _ > : . _
f or ful at ?%{{t??% Sps% ? ﬁ‘? Bﬁ‘rﬁ@%l#’%}g tl?en%eltt%c 882%%% Z%&‘LC plate of step

d); quanti fying vasicine and ethyl p-nethoxycinnamate in
the pharmaceutical formulation. The detecting and
quapt i f yidagniiB¥hd fl5tk e Step @) atpaktidtdriviigeldngthbodomul at i on
with onle or nore organi c solvents or m xtures thereof
opt jona t.aj ni ng; Jal ; . [
ke L L B St b AORGER DB e
i n second organ V. ; . [ ' .
o AR 00 S Py e3P R AU e pvochenica
markeF é&hp&mda akieibe & dph AlRatdda delaliepi Tig froeestHPlis@lapibmirelude:
of step c) in a nobile phase; e. optionally spraying
or appl yehthclinga debaed i)&ﬂdér@diﬁﬁﬂbf 08 pldhe witR BlaGrgdrad elvent and then
of step d); f. scanning the plate of step e) at
conpeintratiog|the exteagblodpgn ksonegaiialg: det ecting and
quanti fying vasi cine and ethyl p-nmethoxyci nnamate
af tbr st epdifying e cencintete gdreatrattingsthe conaehisrte With a second organic
rovided a process for the isolation of the
ochem cal marker conpound vasi ci ne from Adhat oda
zeyl ani ca. .The process of isolati.on_include: a.. .
ext Fact i h@mfé(l@etﬁ% eenegnisanard exrastpg thsrcoprentizieyith fhe ggeond organic
solf’éht-or gani ¢ solvent and then concentrating the extract
od’f orma concentrate; b. acidifying the concentrate
and ,extract i t Mitith a second organic
solQEnt;ggpeﬁggﬁgsPﬁgggﬁgeggﬁgén ?ate and extragting

t he concen{ rate wi.th the second organic
€. 1solating vasicine.

sol

Embodiments of the process may include one or more of the following features. For
example, the isolation may be by crystallization. The organic solvent may be water soluble lower
alkanols. The water soluble alkanols may be one or more of methanol, ethanol, n-propanol,
isopropanol and mixtures thereof. The acidification of the concentrate may be performed with an
aqueous organic or inorganic acid. The acidification may be performed with one or more of
sulphuric acid, hydrochloric acid, acetic acid, formic acid, phosphoric acid, nitric acid and
mixtures thereof. The second organic solvent may be one or more of non-polar aliphatic,
cycloalkyl solvents, ethers, esters, chlorinated hydrocarbons, ketones and mixtures thereof. The
basification of the concentrate may be performed with one or more of ammonia, ammonium
hydroxide, triethylamine, dimethylamine, sodium hydroxide, potassium hydroxide, sodium
carbonate, potassium carbonate, sodium bicarbonate, potassium bicarbonate, calcium carbonate,

calcium hydroxide and mixtures thereof.

The process further include identifying vasicine in the extract. The identifying includes:
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solvent; d. concentrating the organic extracts; and e.
i sol ati ng vasicine. Enbodi nents of the process may

w0 p@bs0gBIdne or nore of the foll ow ng featuresPCFHIB2005/000136
exanpl e, the isolation may be by crystallization. The
organi ¢ solvent nmay be water 8sol ubl e | ower al kanol s.
The water sol uble al kanols may be one or nore of

net hanol opgt é&@f@@ﬂingrﬂﬂe @él@ﬁé‘d‘?&_)wdéré&ﬁﬁr@ BRiNRlp1aR dith an orgam'c solvent,
m xtures thereof. icati on of thé concentrate

he aci di
optienally diltesing tr fosa adestisoliiongueous organi c or inorganic
acid. The acidification may be perforned with one or
nor &. of  apiplpimgrai refeaaicd stahyatd andtest sadutami to,a deahatoplate;
acid, formc acid, phosphoric acid, nitric acid and
m Xicur es devisEng the theorsfoglad inbgaibie phateyent may be
one or nore of non-polar aliphatic, cycloal kyl
sol yent s drghHdleThrsiteplste a6l kpralmatiedithdpRsadARRSloping agent; and
ket ones and m xtures thereof. The basification of tﬁe
congent r ai6:iRRYe PRidgs formed with one or nore of
anmoni a, a nium hydr oxi de, triethylam ne,
di maith%kc?c ekt §tﬁ?hﬂ¥ﬂepﬂ1gfu%é le ﬁgatﬁ% A3 %t&'lgglwgiﬁ%hgﬁt in the Adhatoda
sodi"imrcar bonat €, potassium carbonate, sodi um
extbictBy:bonat e, pot assi um bi carbonate, cal ci um carbonate,
cal ci um hydroxi de and m xtures thereof. The process
further an6dl a@QctieemtiséléiB@pyRsdred pat bNtHeBar Xtithattorganic solvent,
The identifying includes:a. after extracti n% t he
acigidyiag thaexisadwib an peidsobtionrellpringtandiflieriag Tofoyamm Elirate;
solvent, optionally filtering to forma test sol ution;
b. &ppl yexigacting éficctikmtevish amargadicsalychielotremore thengande compounds
& a tglhr onatoplgt z c. developing the chromatoplate in a
Hoif PEUIHASEY 2%, drying the chromatopl ate and spraying
it wth a spraying/devel opi ng.agent; and f.
i defit i fyPﬁSgR@ra%ﬁhéiaﬂ%(?oufr‘ﬁétf%ﬁt&% bagey still further
include estimating the total alkaloid content in the
Adhdl oda esikadting thasplutipn with the osganialys®é t he sel ect ed
powdered part of the plant with an organic sol vent,
aci @i f yi ngodehateng/evaporating thesnlugiondo sghua fesidue;
refluxing, and filtering to forma filtrate; b.
ext fact i dgyihgthefrediduegtrad W t h an organi ¢ solvent to
renove the organi c conpounds fromthe aqueous extract;

g. estimating the total alkaloid content.

In another general aspect there is provided a process for the isolation of the phytochemical
marker compounds ethyl p-methoxycinnamate and curcumin from the plants Hedychium

spicatum and Curcuma longa, respectively. The process of isolation includes:

a. extracting the selected powdered part of the plant with an organic solvent

optionally containing water;
b. concentrating the extracts;

c. extracting the concentrated extracts with a second organic solvent and, optionally,

filtering the solution to remove the non-polar impurities;
d. purifying the resultant organic extracts by column chromatography; and

e. detecting/isolating the phytochemical markers.
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c. basifying the aqueous extract with a base; d.

extracting the solution wwth the organic sol vent; e.
w@eovsem3pat i ng/ evaporating the solution to forPCHEIB2005/000136

residue; f. drying the residue; and g. estimating the

total alkaloid content. In agother general aspect

there is provided a process for the isolation of the

phy ' YR i

o ERROSAT of TR B SRTR RIS reptbuds one pr moro of the folowing
featdesty dor axansyle,ahe isolatiod ofthreqiytocheniyal makspoony beby crystallization. The

The process of isol ati.on includes: a. extractin
oregiif sBvER TORRPRET VRIS At Rlkae A B rehnd M
mofOd MRALpRRaliRALD, Yy oAk PlisBivafts Veth&s,; esters, CRIbERRTCH Alyildarbons, ketones

the extracts; c. extracting the concentrated extracts
andgnixturgs thereofid or gani ¢ sol vent and, optionally,

filtering the solution to renove the non-pol ar

i mpiThé picesss miay fwther yichuge identifyisgithe atityl prgethoxycinnamate or curcumin in

extrac by col.umm romat ogr aphy; and e.
the gxfracts &?\‘@ }‘%@H?}g% Wﬁf“{aﬁ% phyt ocheni cal
mar ker s. Enbodi nents. of the process of jisolating, m .
T o e ks PP e b M g sotvent
optf‘c?ﬁaﬁg k‘lﬁgriﬁégﬁ) ﬁﬂﬁla&léé’c %‘luﬁgn;t he phytochemi cal narkers
may be by I

rystallization.” The organi c sol vent nay be

t e | T ' .
25 o WY g UL SRRLE T RN Eptoptc
cycl oal k

| solvents, ethers, .este hl ori nat ed
hydf’ocar%%vﬁ ,pnﬁge&%ﬁgg’%%?l?ﬁeﬂrt‘lf(réo@ﬁ?ﬁg?sgof. The
process y further include_ identifying the ethyl : )
b it hox et HFEPRHORINE QLR THE {1124 SPiine dpgloping agent; and
identifying includes: a. after extracting the sel ected
powder edidsaifying P-eEhoxysinnampte 9T §HCHPHhni ¢ sol vent ,
optionally filtering to forma test solution; b.
appye nrpcassredefetherinstuda gstindatingdhe percrasnoid epnientan thedCurcuma

a omat.opl.ate: .c., devel oping the chromatoplate in a
eXtIFPSgP?]%e ?jshg%gygg?chbq,e% ng the chromatoplate and spraying
o P, S LB 5L 98] ARG 80 ran with am xganiesoven,

mixing the extract with an organic solvent;

%qtlg&t may be one or

b. filtering the solution of step a);

C. measuring the absorbance of the solution of step b) against an organic solvent as a

blank and then calculating the curcuminoids content.

The process of estimating may include one or more of the following features. For
example, the organic solvent may be one or more of non-polar aliphatic, cycloalkyl solvents,
ethers, esters, chlorinated hydrocarbons, ketones, lower alkanols and mixtures thereof. The

absorbance may be measured at a wave length of 418 nm.

The details of one or more embodiments of the inventions are set forth in the description
below. Other features, objects and advantages of the inventions will be apparent from the

description and claims.
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The process may further include estimating the

curcum noid content in the Curcuma extract. The
we@giosoe3dng i ncl udes: a. after extracting the Bel/&0ed00136

powdered part of the plant with an organi c sol vent,

m xi ng the extract with an or@ani c sol vent; b.

filtering the solution of step a); c. neasuring the

absorbance of the splstin®idn@f 1lSRwiesadai nst an
organi c solvent as a blank and then cal cul ating the

C u r . . .

e i ShgE TNt REORR o i SR B Gy
expexiamngta batches afrogagh syrspl vent nmay be one or nore of

non- pol ar aliphatic, cycloal kyl solvents, ethers,

est @ig, IT shdvay Thapletobgh @f 31ah@na ethyepang@Boxctit@mate against

al kanol s and m xtures thereof. The absorbance nay be
sevieR ififerent experimeRtidADRYPHCYEIAYEPAm The details of

one or nore enbodi nents of the inventions are set

f or fHlig.iIRL shewsddgcpliqiegreph bEstendardhespfie agaiiss seven different

obj ec a advant,ages of the inventions wll be
eXpéeﬁJﬁl}ePéaﬁtbaﬁﬁ%anqfcﬁgg% P ption and cl ai nms. Descri ption

of the Wi n ig.. | shows T hot ogy aph, of :

ot a Y PP AL Sehupetos sy oF SeRr e Ghr Fagb Pl ggh seeinst
stab@rg Resichfe. cough syrup. Fig. Il shows TLC phot ograph

of standard ethyl p-nethoxyci nnamate agai nst seven

di ff ' '

|| R AL P LBl el S Bl B Gt from
syrap ugaingi Stirelnahdth@xypmethoeptiatathde.ches of cough syrup.

Fig. IV shows HPTLC chronmat ogram of Vasici ne extracted

fromthe syrup agaDssiledDasgtidn ¥dgiednngntiohi g. V shows

HPTLC chr omat ogr am of et hyl p-net hoxyci nnamat e

ext mag bRdedt iABntIChSW AiRadBidl BelicrPha MEtdE chdeddAhs herbs,
p- met hoxyci nnamat e. Detail ed Description of the

AdhatedntGueniTh endpllzdeshivn, ye AmePso 1 theiraalodn edugedridgplated
. that three indi h hat , +.Cu . .
aispi s dnd e I B0 Rty RLPER: I bt RicR ey vt

providedd ©dter management of cough. All the herbs are believed to possess the property

of “Kasahara’ (relieve cough) and also are believed to be useful in ‘Shwaasa’ (asthma). A.
vasica is said to promote good voice and is especially used as ‘Kapha-nihsaaraka
(expectorant) and as a ‘Kaphaghna’ (mucolytic) agent. It also has a specific property of
‘Chedana’ (scraps and liquefies the thick viscid cough) along with being a good ‘Kapha-
nihsaaraka’ (expectorant) drug. C. longa is ‘Deepana’ i.e. aids in the digestion and is also
‘Vishaghna® (detoxifying), ‘Shothahara’ (anti-inflammatory); ‘Raktashodhaka’ (blood
purifying) and ‘Vrana-shodhana’ (antiseptic and disinfectant). H. spicatum is

‘Kaphaghna’ (mucolytic), ‘Vedanaasthapana® (analgesic) and ‘Jwaraghna’ (anti-pyretic).

These herbs have been shown to possess significant effects in etiology and
symptoms of cough and, keeping in mind the desirable effects and synergism of herbs, the
formulation has been conceptualized to serve as an ideal cough formulation. It has been
conceived not only for providing symptomatic relief from cough but also to enhance the

host-defense mechanism in order to strengthen the immune system. The formulation can
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di sorders and are known to enhance the imunity as
well, hi conbination, they will provide a better
woratvagersent of cough. All the herbs are bel i evEdI/IB2005/000136
possess the property of 'Kasahara' (relieve cough) and
al so are believed to be useful in 'Shwaasa' (asthmm).
A. vasica is said to pronote good voice and is
R&E ! HoRshg HARRRNE (S aREAKACJuBH @adin@B6high,
beg% Zﬁh gp%ég %a‘o (ngucol yt inc)nzgent. It%a sghﬁgs amg 8
(3) ppebicfivecqrghped (4) sofokeChedegha' (scraps and |iquefies
the thick viscid cough) along with being a good
- Kaphabolhasigkel th¢ prepat tivreatidy) colttaigs sélect herbyaalosg with throat
'Deepana’ i.e, aids jn the digestion and is also '
soo%qgsamqﬂgu p](oag{e&)g; ph@f)ﬁom gﬂﬁ%ﬁ &Rd prpvent reoccurrence. Also the
dop s QI ¥dultind Wi @ehegbaka’ (bl ood puri fyi ng)
fongqﬁgft],on\lﬁ‘%lha_ S od’h][anua'ln antiseptic and disinfectant).
H. i Um.i s, ' i e
Ve AHERL Thrlein PR TRARS R SHER, e flon cncized by the Western
wofldnhd bpyégilitey. agdhdaeionhelfscthbatehdre tsnshtawiardigatipnsses s
significant effects in etiol ogy and_synptons of cough
quaa@ﬁ%,cat@ecpﬁ WYY IFAINGS I0HeC dR¥r A9t BIFRIETR! diygniors hate also
provded ra%étﬂ'i)@gf %%cﬁ?dizih@ Bhd BFAMLALY 9? aﬁ%ﬁim &€Rain strict criterion for
ali ze a

conceptu to serve as an 1de cough fornul ation.
selddtingasw neserialsg poeiessiunk efthe extractiboof hediertei ang manufacturing of the

sypptomati.c relief from cough.but also to enhance fhe..
fork oo TS SR Ree BT COEAEPS P ange RehCh faniiiSation of
the'a@!ﬂ@&ﬁ&&feﬁﬁ&alérﬁ%sefn&)(ﬂ%le%ﬁrﬁﬂatfdi‘inbe_ used in at |east

the followi ng conditions: (1) allergic cough, (2) dry

irr Eé?%%&%g&%%ﬂ[ﬁﬂn Q&te@{?%dﬁw héfﬁ?lcfteﬁg@laﬁ&gwﬁﬂl has been found to

sno e cough syrup o pr esent _
be éffiscgive iio treatarheimismaelgementheicbsgh. allonprmitation bf pasent invention

soot hers, whi ch provi. uick relief framco s a
enSHFSASh Pnlaémmm%washedf%@% CRYRY B ke |t%?‘f9*@ﬁ°? @%%ﬂ%?ﬂse
megﬁzﬁzﬁsm eSS {0 ch Sh&PthE HOWRINE §Ftem AYY h@d sfmBBHGE ASFid of

or herbal fornulations are often criticized by the

toxiesideeffeator Alio aruvided is e puicassofoy theguensratonfamd quistithivg analysis
hat ..t here i o _standardi zati on oOr ntification of
of tni‘dd%llaﬁ?li Wé’?oﬁgg@wﬁ ulsﬁchu%%é&rg’a]f %PH&P&%R% pr esent
i nventors, have al so provi ded_ a nethod, of. standardi zing ..
t he The pampaetieholRer _t‘%eﬁlgse&%?ﬁ%@?fh&&bﬁﬁéﬁ glr“‘ﬁ ' dic
liteﬁ'ﬁﬁress%gtahﬁges%%% Rk lcBhdctd AF 888 kFo syhgl%iiwstically against
of the he the

extraction rbs and manufacturing of
coifghs ofivaiédogiioldgiest hi s context, the present inventions
provi de a nmethod of quantification of the active

phy The hedshcst agm peeas edl tfointulithen iholuded adttiaots of Adkapde Séatychium
invention relates to. a new. herbal ,for({mI at i olrlw V\/q)l ch
and GurqyaEapragaiie gf their respective active ingredients that have been extracted

along with one or more pharmaceutically acceptable excipients.

It has now been found that the active ingredients of the herbs can be isolated and
quantified. The process for the isolation of the phytochemical marker compound-Vasicine,

as denoted by Formula I,
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be effective in treatnent and managenent of cough. The

formul ati on of present invention ensures not only
wayeosoomses i c relief fromcough but al so to enhe@/BW6R000136

host - def ense nmechanismin order to strengthen the

i mmune systemand at the san tinme is devoid of toxic

side effects. Also provided is a process for the

preparation and quantitative jgnal ysis of the

i ndi vi dual phytochem cal s usedl in the herbal

formul ati on. The combi naty of\\her bs has been

sel ected on the basis [ Ayur vedi c

literature survey and [

eti ol ogi es. The herbal pharnmaceutiggl formulation

i ncl udes extracts of Adhatoda, Hedychi um and Curcunma

or a mxture of their respective active ingredients

that have been extract ecF(SRME;LWIth one or nore

pharmaceutically acceptabl e excipients. It has now
frotheledfiatoda meyatied, in¢ladeset i ve i ngredi ents of the herbs

can be isolated and quantified. The process for the

i okstdcting dlfie sdiectahyowddiedhparabf therident with a suitable organic solvent,

conpound- Vasi ci ne, as dengted by For.nul.a |, FORMULAI

£ ORPAGIALY SOMAEY] Whee and TheCicaueesir i LR aiatt ng t he

38! eqEBGnp AT RENPARE bf Ap HNAdRKkBANY it With sSdbniRESic solvent;
organi ¢’ sol vent, optionally containing water, and then .
oo nbastfying tha goneratrete ghaained iy) sterebidridyxiggctipg1t with second organic
concent rt_ate of step a) and extracting it with second

or gﬁ & 50l vent ; c) basifying the concentrate obtained

id) séRenidtirte exdahRCxiraéls bbtaiMet fin Siep GNAndE)Yand C
sol vent; d) concentrating the organic extracts

QBT abNEH e 1k SRR &M thaller, WREh Sia io%ﬂbﬁziﬂﬁgaeédﬁ%ﬂeted by

phyt ochem cal “marker, whi crrf may opfionally
conplystelitzabgn.cryst al | i zati on. Vasicine is present in

| eaves of Adhatoda zeyl anica. The | eaves of Adhat oda
zeyVagicire s hreaérd i &avesushiiboand zpdedies.e The avsaif Adhetoda

articl ize of th [ h t.hat .not h
cefricrybodoberined i pPed Be iRPBUET SEiT/bs Byt B such
that R fesS 1B §NLTT 058, PONEIBArtibRs A tReh S a kHE ¥80 biddR Scrdbid. Mhis

an organi c sofvent. .
powder is extracted three times with an organic solvent.

Suitable organic solvents include one or more of water soluble lower alkanols,
such as methanol, ethanol, n-propanol and isopropanol and mixtures thereof at a
temperature between 35°C to 80°C. The powder is extracted at the reflux temperature of
the solvent used. The combined extract is then concentrated under reduced pressure. The
concentrated extract is then suspended in an acid solution, which may be optionally
aqueous in nature. Suitable acid solutions may be organic or inorganic and include one or
more of sulphuric acid, hydrochloric acid, acetic acid, formic acid, phosphoric acid, nitric

acid and mixtures thereof.

The solution is then repeatedly partitioned with a second organic solvent. Suitable
second organic solvents include one or more of non-polar aliphatic or cycloalkyl solvents,
such as hexane, heptane, petroleum ether, cyclohexane; ethers such as diethyl ether,

diisopropyl ether; esters, such as ethyl acetate, methyl acetate, ethyl formate, methyl
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Sui t abl e organi ¢ solvents include one or nore of water

sol ubl e | ower al kanol s, such as nethanol, ethanol,
wo@sopseadl and i sopropanol and m xtures ther epET/E82065/000136

tenperature between 350C to 800C. The powder is

extracted at the reflux tenpgrature of the sol vent

used. The conbi ned extract is then concentrated under
fon%%ﬂui%@ﬁutgf" Joetitl, %~bu-{§leac€t‘aféc %Bﬁﬁ'&t@dj ﬁiﬂ)ée@i‘ﬁéns‘ Such@Mnethylene

suspended 1 n an acid sol ufion, be optional |y
chlarids ethyldna chietide.echl@afarmtsing carbiod t@cﬂChkqndn,skq’iWSb@ch as acetone,

et AR ions oA Ko o iR e BbeRigin Ry oot

aci d, phosphoric acid, nit and m xt

2 SRR Sl U Pl 208 ML XREES, i it
the\’Ma%eh GiBBEVAksQnARN SnSAH HERF 2Rt drdd BSREORAhyAFSEEY, C

vents include one or nore of non-pol ar al i phatic or
trleﬂwldrmabk@lmeﬁo'ﬂarmnegodgmhyctxgxmamt@smmelmda@pgde sodium carbonate,
etrol e t her xane, et h uch as, dieth

potBiRHiR cEP Pt D G RaReLe detser Lt Wi RO SR bibonate,
calé’iﬁﬁhﬁh?om&@éﬂ&hw@ﬁ@ﬁ fefaofet hyl formate, nmethylformate,

i sobutyl acetate, n-butyl acetate; chlorinated

hy A Q¢ BAPRRSaquestEp1ASe ﬁ%ﬁ’@é{eﬁﬁﬁpa‘%ﬁﬂl&ﬂeﬂ%m @1% @M&(ﬁlﬂ%rgamc

chl ori de, chloroformand carbon tetrachlorid
solk@mdmsmbe;mbhvaanchdaetcoﬁeqtecboﬂgymc phadey rarelmmhmed The combined
di ob t tone
oreii LSV oot S BPBee: phiest FLobspahapyeh an
anlﬁ@{fdlﬁ %BQM%IMEE BRUREMEC RIIRSR id Rchased WRldr Yédubed f@ssure to

Pase. Suitabl'e bases include one or nore of amoni a,
getaraobiailight brgwnassides, whithas kypistatlizied from thetomganigrsqieent discussed
bsodlumhydrOX|de pot assi um hydr oxi de, sodi um
&r bonat e, pot assi um car bonat e, sodi um bi car bonat e,

pot assi um bi car bonat ci.um car bona cal c

P Bs Piies (e i g e BiRocH Rl Baftrer ERtbah syt o
metRb8REdashalERadigdiynpartitioned with the second

organi c sol vents described above and the collected

organi ¢ phases are conbi ned. The conbi ned organic
| ayer obtained is then freed fronggﬁgﬁfiiof wat er by
(P

passing it through an ang | phate. The
organi c solvent is ref d under reduced pressure to
get a solid |ight br ol si due, which is crystallized
fromthe organi gqeg vent—di scussed above. The process
for the isolation of the phytochem cal marker
conmpounds et hyl pnet hoxydornmiaile of Fornul a |

or curcumin of Formula I11

Formula IT1

from the plants Hedychium spicatum and Curcuma longa respectively, includes:
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Formula Il or curcumn of Formula Il Formula 11l from
the plants Hedychi um spi catum and Curcuma | onga

w0 e@peT3dvel y, includes:a) extracting the sel e€EUB2005/000136
powdered part of the plant with a suitable organic
sol vent, which may optionally4contain water; b)
concentrating the extracts obtained in step a); c)

S&EaetihDahelsBRc1e ?sﬁa&&absﬁ 0B WA viff a SliRBleDroMit Holdent,
second organic solvent, and if required, filtering the

s owhich eyt aptioaditveontdie watar; pol ar i npurities; d)
uri fying the resultant aor.gapi c.extracts of step c) by
o?%%ﬂtﬁaﬂ?lgﬁlﬁi %@Vﬁ%@?al%%dgégép&%’t ecting and isol ating
Hhextploh @SR eBhCalatclREk SIS of A8 bR h¥eddyid organic solvent, and if
crystallization, after step d). Ethyl

p- ieaiiesk fidiering hatselution jp easegite th%n@rh%ollahinm;ﬁé'@s;of |
R R el R A RS 8 o BN B B

el 15 B SRR RRRG S PR ORI GRNY BV Erlation.

Suifiatep @r gani ¢ sol vents include one or nore of water
sol ubl e | ower al kanols, optionally containing water,

g :J CIEtRA p%%ﬂﬁ@%imna?ﬁéﬂ@ﬁ?mseﬁf RRL AR &Y HA9R BRABatum.

m Xt ures thereof at tenperature between 35 to
TheaDd@meFIoé Hedweheém isgicemtn shotsicbegtowdeeedrte falpaxticle size wherein not

t ture.qf .t sol yent, use The, c i.ned extracts.
test R SR shon B e SPEdI By 208 f St Bk imes
witk @R eeRicoB@ne XS iR®lcSorghific EAeshtfinRide Wt Br MREEHT witdr soluble

t he aqueous | ayer is washed with second organic

lowst piamnls, opBonalbisioatairio s matesr Hahipg msBlanel ehanelch-paepappleand
isoﬁs)rég%r]ﬁ%g T fixtﬂr%g %ellgggf a?!a lte?r'?paetr ; tﬁreﬁogeuﬂ;mé/egxltﬁlf) @3"(3 S ?16% g%ﬁer_ is

exane, eptane, ‘petro cycC Xane;

extRbha a8 theS etk RepetRirb Yl tiRiddBlent @etisopr opyl et her;
esters, such as ethyl acetate, nethyl acetate, ethyl

f or M @omBRIchkirh@f ARltBen doreBMiydd BfeE AliBeedprBdtiuyd. The
acetate; chlorinated hydrocarbons, such as nethyl ene

congpiiteatétextiraptstayd ne mike¢dbwith avates lahd thsfagreousrayes ay ashed with
B e
polad AipUbesSort dyeIoalMyl solvents, such as hexane, heptane, petroleum ether,
cyclohexane; ethers, such as diethyl ether, diisopropyl ether; esters, such as ethyl acetate,
methyl acetate, ethyl formate, methyl formate, isobutyl acetate, n-butyl acetate; chlorinated
hydrocarbons, such as methylene chloride, ethylene chloride, chloroform and carbon
tetrachloride; ketones, such as acetone, ethyl methyl ketone, diisobutyl ketone, methyl

isobutyl ketone; and mixtures thereof.

The organic washings are pooleci together, dried over a suitable drying agent and
filtered. The organic extracts are further concentrated under reduced pressure and
subjected to column chromatographic purification through a silica gel column and eluted
with the second organic solvents in the increasing order of polarity. The fractions are
collected separately. The fractions are scanned for ethyl p-methoxycinnamate presence by
Thin Layer Chromatography (hereinafter referred to as TLC) using chloroform: methanol ::
9:1 mobile phase and Anisaldehyde in sulphuric acid as a developing spray. The fractions
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The organi c washi ngs are pool ed together, dried over a

sui table drying agent and filtered. The organic
we@zaosacisss are further concentrated under reduckdI/IB2005/000136

pressure and subjected to col um chromat ographic

purification through a siliqgg gel colum and el uted

wWith the second organic solvents in the increasing

. of . . )

i bined
novi§ S61 Bap R0 Sikintimal iR ohEREd GO TLE (ARLHSGE Riipbined and
condentretel axyiei vaoaurat hprede athyl pymethoxyclrmymate is then crystallized

Chr omat ogr a herejnafter referred to as TLC i n
ffontﬂlleéﬁ%%@?%gfl%ﬁéﬁ%1 The { Nty pliifis é’ﬁwﬁa%eémawaﬁ) further Confirmed

ﬂno$@£§ﬁkg8§%gﬁ b selilddr i ¢ acid as a devel oping spray.

fractionshavi ng ethyl p-nethoxyci nnamate as

obs@pued by b ihlife AL %‘u@czﬁ%@ng .ﬂg}“ﬁ@ﬁﬁzomes are powdered

concentra e(fl und er vacuum rz)'Fhe crude
so thie-pretid1e xige bf trppiweler 5 shttethatngtdésslihdnz¥ds firaberial Kleould pass
second organic solvent. The identity .of this . .
thropgfy sich 230 aneh RIS PaP OGP CEGHALe] B FRYISE giponer as described in
0 r . -
e SRECELAFEPIR AR A Sheu M UL b
colusm ¢Hrempmgtapbicepisificetiaf thrdhghpdicdee] 160-2Qtmesthenlumptand eluted

S ST LR QIR g
sepafi‘l_%eﬂf‘? SitHe! (PR ohdlart BEnGES for Fhe 1?%&%1[06 Bf BRbERAXYS) TDE B

e'concentrated extract is then subjected to_col um
chlogtounamespraptiscs mabilé phase anh dethetiugh den¢ wrder gV / Fluorescence

100- 200 .mesh col um and.el ut.ed w.th Q [ .
cetegir, i SR e PRI R WRga 59 5y e R Ribined and
condehBéted Qnde¥Lueal The thde saRaMI & tiien diystaflizad fioanthe 36k ent

scanned for the presence of curcumn by TLC using

selegtrfl % BledepAnderBRMOFOLVEIY: 5 npbi | e phase and detection

is done under a UV / Fluorescence detector. The .

f r adisoqmevitied/isngnetho afridentaficatibs ef thedictiye Mt Pettiealnvasicine,
et e PR A G SR 2 R e B e ¥Emenon

sofven
inclg@sected as the second organic solvent. Al so provided
is a method of identification of the active

b . g . . q
a.g uélfptcpﬁinﬁg ﬁ}e%fe?erﬁ@%faﬁﬂﬁﬁ an® td3y éolﬂldfp&)nﬁé(&’tﬁbﬂlﬁ%l’e{lt_ﬁ, . an

romtheir respective plant extracts.
breddvelbbpingthe dewmatoplatp pf stem (p) tin e swidgdbde mabide phasadar d

c. g bR rpg b e 9 s T Ferabing L PRLAR

ph@ﬁﬁ'yin%/de%%bﬁgréetg%m(;lﬁﬁ@”at0P| ate of step (b) and if
required, spraying it with suitable

d. identifying vasicine, ethyl p-methoxycinnamate or curcumin after step (c).
The reference standard solution is prepared by dissolving vasicine, ethyl p-
methoxycinnamate or curcumin separately in an organic solvent and optionally filtering the

solution.

The test solution is prepared by dissolving the extract of Adhatoda, Hedychium or

curcuma separately in an organic solvent and optionally filtering the solution.

Suitable organic solvents include one or more of lower alkanols, such as methanol,

ethanol, n-propanol, isopropanol and mixtures thereof.
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sprayi ng/ devel opi ng reagent; and d. identifying

vasi ci ne, ethyl p-nethoxyci nnamate or curcumn after
waeL@ps/0(3y3 The reference standard sol ution i s PCEE20EX00136

by di ssol ving vasi ci ne, ethyl pmethoxyci nnamate or

curcum n separately in an orjgani ¢ sol vent and

optionally filtering the solution. The test sol ution

ﬁeféfssfteﬁbé s Rl Iﬂgbﬂeh;@(}agé( oAk oAk ofdfiat eﬁfaethanol

rum or curcuma separately 1 n an organic sol vent
ethaanl;i nqnbpmalli;qprépdnbb ihBXEgpeI ]i@tasxﬁj Retiobeum Shit, aptlehexane, diethyl

organi ¢ sol vent de r nore | ower
cthe) QRAIORY el THeteH ST ARGy Tomp eyl formate,
1sob'u§ﬂ 8&95’@ ng bu@‘f‘ gcé{‘&té trHétﬁ?leﬁé‘&ﬂ@l@(ﬁe Sthyiaklcg1ork V(ﬁﬂ&r%form carbon
used for the bi | e phase include one or nore of

tetravhtomlainp getend; aﬂncyl methybk@tplam dllsolnugdmetmanmbthyh@waﬁﬁl, ketone, 1,4-
petrol.eu er, .cycl.ohex |._ether,
R e R é%%ltcewdﬁ%&%hw gt

et or mat e, t format e but
o bR BEy e i Sl a P RGRRe GRped Antsildehyde-
sulp@ltihe EéIQQeat%%H‘J graefa@ Eégtlc%@{dbéiﬂltﬂhﬁic%?d‘ |d9¢{geﬁ|§orﬂa§1%ta§éiﬁ and

etone, diisobu ket one, met hyl
nnxhsabhﬂybfketone 1, 4- di oxane, toluene, anmonia
sol ution, gl aci al aceti c acid and m xtures thereof.
Su | Tietrheths @ vAidentficieioalod pasigne, etine ptsethoxycitmnoiearsl curcumin

re of .ani sal dehydesul ph ¢ acid t, gl .
in theerRecHEs alan%%ﬁt{%ﬁﬂ? EergceTuﬂa'd @P%ﬁéﬁ@gen ?@5@%@@ Hifne a

SlllC'é] géf 80 £34 bfkeﬁcﬁ@éd ATHREnitRE BaP1aE vdﬂ@qg}tférfﬂ'n@l%HSQD 2Ghm (1.05554,

SI ClI ne, met hoxyC| nnamat e and curcumn in
Metchpi ]Dragemqmms apel @mmmm& el ghuiric agisk dre nmloaswpraom@m

et g VBB R F AT FO71PBEERY A JePopthelk e of
cur@urén, Wa(ulltlgé ﬁgéhroﬁﬁfcfg@phlc[flﬂﬁ en@@efindsr WeBle/fluorescent light. For

Ani sal dehyde 1 n sulphuric acid are used as spraying or
thisgutpose 2 ﬁ‘@ﬂd@d@ehﬁloﬁ of mgzksic gq)rnpognig 1337{1&|¢§1|aga1nst which the extracts

e BRI RO ORISR E el B0REL Tl G Be

metdil-Bhredddiany aﬁiil‘tileﬁ of b5:001; OFSDfor Mmlsﬁzlmwhﬂm%ﬁar&: as:ba»nelat ﬂiratlo of
sol ution of marker conpounds i s used against, which t

80:%kdor sbybpamehepysioamatsn Chieofmay ehyl SRR ﬁﬁﬁ%%@ﬂﬁl in a ratio

[ r
or BESER Gl Uit AR B AIE i TR RGEL SATEE hpea T
afteAS@hOINE i$ thkan tgihg CaofagB@hdddbammettitdn unit in visible/fluorescent light.
p- met hoxyci nnamat e. Chl orof orm et hyl acetate: gl aci al

aceiild melided I Ameatotl Gor the estimation of total alkaloids content in Adhatoda

extracts, The method includes:

a. acidifying the plant extract with an acid solution, optionally containing water,
refluxing and filtering it;

b. extracting repeatedly the filtrate of step a) with an organic solvent to remove the
organic components from the aqueous extract;
basifying the combined aqueous extract of step b) with a base;

d. extracting the solution of step ¢) with an organic solvent; and

e. concenirating/evaporating and then drying the product of step d) for estimating

the total alkaloid content.
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of 95:5:1 is used as the nobile phase for curcum n.

The phot ograph of the devel oped TLC after scanning is
wo aKs0771383 ng Canag' s phot odocunent ati on unit i PCT/IB2005/000136

vi si bl e/fluorescent light. Al so provided is a nethod

for the estimation of total 1@ kal oids content in

Adhat oda extracts. The nethod includes: a. acidifying

th I [ t

corp Bt soRtchaista Hay SpABAG L ARt R R $2pBlE ki
solutivhs may begrgaejpentivaiynit eliding omt @ mcbresotr eplphl)mw«tl& an

organi ¢ sol vent to.renpve,t ts f
by Bomg Gt DR P e TR A %Pm?wg BgbroIL and gt
therBt ract of step b) with a base; d. extract| ng the

solution of step c) with an orgam c solvent; and e.

CONGifi igMarlal B LAy cloalkyl

of st egfe%}é or&ggéth?{r%ﬂuﬁgogﬁgr%gﬁﬁ% al oiazis # Cycloalky
solvenis} sich ad hexaae,) Iubpmlematmfteuus ﬁﬂemaycloipix’amj &lHeys, lsach as diethyl

aqueous in nature. tab e acij ons, b
ctheg AP EPEI P ROP TR ASPIEh S 20 e AT Ryl 1rmate, methy1

forrSat quyhtﬁ aé‘é%ht@ nBYEN Q68! dhforifated hy@fRhion8 Gubh af Akthytene

acid, phosphoric aéid, nitric acid and m xtures
chlarider efbfleneStlilorads, ehlorafar end oirbemtesa¢hieridal keiomes, sactnasy asctone,

e ] §E°'ng‘?ﬂé%%@ﬁhﬁ%%%qe?ﬂ%&uﬁsgﬁ% ¥t i B itoor

.S uch .as dieth ether, diisopro t her; .
oo BHgbIeiiat iauds p SupSeay st gt Rttt gy podinm
h df&ﬁ&@&ﬁmuﬁﬁ&ﬁﬂ&mﬁ@ rARbEn cél%@ﬂiféé YotRGiEARIroNdE) Po¥dssium
acet ate; chlori nated hydrocar bons, such “as nethyl ene
carb@hhtmandimlxmtdsyh@nef chl oride, chloroformand carbon
tetrachl ori de; ketones, such as acetone, ethyl nethyl
ketlorexartdplesibb lﬁd,hlatddetemm nnmljeyhixbd; whththyidrdoblaivercidhas

tures thereaqf e es i.ncl.ude one
e L Sl a2 SR R S O Sing s
is tl}‘;eﬁ é‘fri’ﬂei‘g@ Jﬂ%@% %I WRatn AN, UMGRE PYRAL Bhe DRLASIBRITS extracted with

oxXI ot assi um car bonate and m xtures thereof.
chld%oforrﬁ)falnq:)hm1HIUheoﬂﬁbhatlmdaa®dﬁlﬁ ablorefaym lertradt xedisvarddd. The

aqugé]%]ﬁ%%ﬁh llsg ackd agﬁ 31:1:"‘1{1 ua)ér&e}g%gg ﬁg]&ﬁﬂi furp t%%gb-f 185 afd extracted

- with ?ﬁ?‘ﬂotférﬁg Wcﬁllér‘éfdrﬁﬁéktlfabﬂsta%tﬁgn HAEP e FWﬁ%dmﬁri }ﬁ@-welghed

|ter paper. The clear filtrate is extracted
beaker to dryness on a water bath. The extracts are dried in an oven for 1 hour at a

temperature of 105°C and then cooled in a descicator and weighed.
The percentage Alkaloid content can be calculated by using the following formula:

Wt. of residue 100
% Alkaloids = X x 100

Wt. of sample (100- LOD)

LOD equals the loss on drying.

Also provided is a method for the estimation of the curcuminoid content in a Curcuma

extract. The method includes:

a. mixing the extract with an organic solvent;

b. filtering the solution of step a); and
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chl oroformfor a mnimumof four tinmes and the
chl oroformextract is discarded. The aqueous | ayer is
w0 b@sobagi fied with a dilute anmoni a sol uti on POpIB200324€0136
9-10) and extracted with chloroform The chl orof orm
extracts are then dried and gvaporated in a
pr e- wei ghed beaker to dryness on a water bath. The
e
ot ShipBli Henfir Bt o (AR di3loph) ARMherRhe Brganic sobvent as 2
arislaieinghiden cﬂ[hﬁamgthenumgmﬁh&admem. content can be
cal cul ated by using the following fornula: W. of
I esggih1d Bgafic Abkahte ittSudes ¥n¥ odBGréMf nodfp cﬂﬁmh)ﬁat(cl&(byclo alkyl
LOD) LOD equals the loss on drying. Al so provide
solvigpishwgh fap hextane, heptanperaiiolrust cifffe CRAlpREBARG: GIET: SPTEAs icthy]
£ !
otnepy iRl PH 6 hch 06 FBR, il 4E3atr et ke, methy
fomsamé utob;mltyl @tetatiepp-balyl acetade;. chiveramtedi hygrdchﬂ)oab,ssuclb anmethyfene
solution of s i nst the qQrganic, solvent as
chloald@4 ethilennehlpmds, © ﬁlarqfe%% fﬁ@ar et RSP 9D ARhes acetone,
eth}g’%etﬂ%h lk%to%Qﬁﬁ ?ﬂke\{ﬁ{ét ﬁlef }s%g?@f 1 RAEL S NoW& Bk bls, such as
lar alip c or cycloa sol vents, such as
methanodreshanok mﬂanpanoﬂ;empmd)mm mdhangturcyﬂlletﬂméx ane; ethers,
such as diethyl ether, diisopropyl ether; esters, such
as Théylgamie8bAte uss® by blagk dbraheasusihhitle abmrhaioe,in step ¢)
met hyl formate, isqbut acet at e n- but acet at e;
fepféﬁn&?mﬁﬂf%lwmﬁéP%ésg vathont Rlantfxt ene chl ori de,
et hyl ene chl oride, chloroform and carbo
t et Tadhd oweunes exteach reethanslistadded andehe ﬁ@utl@% yponjeatedyn an
;S0 t 0 I
i G darE The i ered Btk o PRI NE ST paper and
the hissORFa@P&60he 361dtioh kiR aredhed2Dhim ke methamnil as bahkent
used as a blank for neasuring the absorbance in step
he%ta! SREERRINE £HEa10H8R0 b usidk FeRhuRlona Hefovt: W t hout
pdgnéI exgr?ﬁt) l‘l’otthe curcuna ex;;fct nmet :ﬁanol S
added an e solution is sonicg ino&m ul trasonic
wat er bat h. E;h@ fbﬁhﬂﬁcﬁgs &Cﬁ“ S Lt ered t Er ough _a Wat man
No. 41 filter paper an e absor bance of the solution
is measured at 425 nm usi ng mdthanort. aSsapipdak .

ASPL equals the absorbance of sample at 425 nm.

Also provided is a process for the preparation of a herbal pharmaceutical
formulation which comprises extracts of Adhatoda, Hedychium and Curcuma or a mixture
of active ingredients that have been extracted from these herbs with pharmaceutically

acceptable carriers and/or diluents. The process includes:

a. mixing the individual extract of Adhatoda, Hedychium and Curcuma in a
therapeutically effective amount to get a combined extract;

b. adding one or more pharmaceutically acceptable carriers and/or excipients; and
c. clarifying the final mixture by a suitable means if required.

The extracts may be mixed at a concentration range of: Adhatoda exiract
containing vasicine in a quantity of about 10 mg/100 ml to about 5000 mg / 100 ml;

Hedychium extract containing ethyl p-methoxycinnamate in a quantity of about
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The total curcum noids are cal cul ated by using Fornul a

gi ven below. ASPL x 1250 % Curcum noi ds content = 1560
WO 207363 sanpl e ASPL equal s the absor bance of PEEHIBM065/000136

at 425 nm Al so provided is a process for the

preparation of a herbal phangaceutical fornulation

whi ch conprises extracts of Adhat oda, Hedychi um and

or a r : n. .
10 60 e Moo O it OB b Rk bl B n o
quaraitg ephigdilt @ 0 ¢ag/t 0RinS tedbdhoF 00D th/@ 00 $nl. The eptratess mixed together
i ncludes: a. m xi,gag the individual extract of Adhat oda,
and ppegRPTARRayHetercrePtaple RaFiSISae pedsCl y ef fecti ve
anount to get a conbined extract; b. adding one or
nor Suifshly phacwescutiedlinaceenide adriersdaelpieere erfapigof water

. excipients: .a i fyi e fin ' .
G POl S0 e SR L b 0 M B, o
glycetol Spalpnbshd giédnnd angrraftherdeh Fhuoidiad exdteraniy also be added to

contai ning vasicine iin_a quantity of about 10 ng/ 100

the qytracy. Hisogeulsobmixtgre/s thep opflonalydiftsred throngh fer

. U - .
Fi RO S DO YA BB B o 1 souion
obtagnedrphetmarentiedlly acgeptable preservativea neaydretadidgd.of about 10

nmg/ 100 mM to about 5000 ng/ 100 mM . The extracts are
M xS@tdbegsiadnanceatchl bR ctabloprespiativaadatltideald o more of propyl
acceptable carriers are added.  Suitable

parapebEl Rareen) Sndguatepran PEmeRi T splis, purdy a3 getrigpide gnd mixtures
i SGi i.cal .
e Sl LG 8P e DR 2L PR BB e
mayHeywidedl , pol yet hyl ene glycol and m xtures thereof.
Purified water nmay al so be added to the extract. The
r eswhd fitnulEtivh @i€bd mallérpalatableibyndling tb if dreroe @hdrb swagening
a Sparkler Filter/centrifuge to renove any insol uble,
agerityreilighleaieeicaing agentpinclusie onvor pese of @yert segay y1yR, xylitol,

[ r tyi I t [ .
w05 O FREEL GBL A BGFER SHLP B8R PSS ki
agells @R§Ta¥dlbevssd.i ncl ude one or nore of propyl paraben,

met hyl paraben, and quaternary amonium salts, such as
cet ThéEep obdindl X MELEniIRERREEd lromh a £ #D0TRIESh nydtrecloth to

or nore suitable flavoring agents and sequestering .
remeyfetiie oreign particulate matter. The oral syrup can be then packed in a suitable

container and stored in a cool, dry place away from direct sunlight.

The invention also provides a method for the detection and quantification of
vasicine and ethyl p-methoxycinnamate in a herbal pharmaceutical formulation, which
comprises extracts of Adhatoda, Hedychium and Curcuma or a mixture of active
ingredients that have been extracted from these herbs with pharmaceutically acceptable

carriers and/or diluents. The method includes:

a. extracting the formulation with an organic solvent, optionally containing water or
base;

b. concentrating the extracts of step a) and reconstituting the residue in a second organic
solvent;

c. spotting the solution obtained in step b) against a standard phytochemical marker on a

HPTLC plate;
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may be added. The fornul ati on can be nade pal at abl e by
adding to it one or nore sweetening agents. Suitable

WO MSHETIMNg agents include one or nore of i nvePCT/ERAYEYV000136
syrup, xylitol, mannitol, sugar syrup, jaggery, honey
and mal t ose syrup. Non-sugarpgbased sweeteni ng agents
may al so be used. The syrup obtained is then finally

fi i cloth to

d'r g!rsr%e@éﬁﬁ%{eﬁé; or el 8%1%%§fslt§3119 g%ngh{% Ebrhe oral syrup

e.C aptm&lltyh;pfayp@:ck@plym@ths deteatbdrereggonit an tier HRTHCgtaie efistep d);
|nacoo r Ia fromdirect sunlight. The
fi scremmed eﬁﬂ’é% fgﬁt d‘%ga icHat wavplengths ﬁ’é‘?det ection and
quantification of vasicine and et hyl

& pIpisetinsand qneatibies Vasicing andy ﬁhywaw#%éamn@aﬁte after step ).

formul ati on, which conprises extracts of Adhatoda,
Hedlgl@mrallrﬁyalmr@gar@dl Alovisris ﬁlrihekdnhmted whthaistilled water and extracted

o PR SRR Bt G0 LN 808
ageftiand Qlﬁl%rﬁoon&iﬁrdf@i ﬁlﬁl@r b DEduuBeB re@ov@heloagdni1gp1vdi®. The residue

formulation with an _organi c sol vent, optionall
obtagusehia reviongfitiier dn a@ahwg%@ £ the sqeond erganE SORGNE- hﬁ{e test solution is

spot?@sf Jegg& ?st%da?(‘i Rytaéqeﬁﬂ%l &r?a&}ipé}%g@ltulhgn g@ ;@gﬁg O@ggeg i {1 plates

are ailm@adrte Gﬂe’vﬂop ﬁ1€ﬁ) smra&g&lhmmbemo&tmdg aangiiletphatee M@l complete
mar ker on a HPTLC vel op| n t he HPTLC%I at e

d. d
devejprmerdpiheiplates are ﬁ@ﬁ?maélyp%ﬁwef v ool R ispray g gnd dricd
in 09 n Qtpl@ISV('J ?(9( z?oBﬁt SRLRARL Ofher Qsezﬁte I &Ql%letﬂp?bglﬁis%aﬁ/elengths

step d scanning the plate of step e)
to dptacﬁandtﬂuantlfyathebhytgctﬂemlcaé nehriprs pesed i thy famjulahon against

Vasi ¢ci ne and et hyl p-nethoxyci nnamate,
Stangf‘@éia"yg%/éﬁl%ﬂa MHETYral syrup prepared above is
further diluted with distilled water and extracted
wi tHitahlegrgams solyenty mglude pRe opsporeh alkanglsy, ks qnethanol,

ethe&%ﬁi Yle;% Ao¥, i ;}J g% rblﬁ’arﬁ&“ﬁcﬁﬁ'ta%ofj 3t Btado! ?«Eﬁi B8Ganol; ketones

&n JCONCent T a vacuum td renove the organic
selestet] \fimnt aceitres, eyl Iﬂlﬂﬂayb]kﬂtcmm aubtliyd 1sobutyih ke¢tonebmtidiisobutyl ketone;

B O S SRS SR SO NER e bl e o ropy
acetdR! [8hrop9! Met RS- RyIHRHafe, RbBli§BaRiie AltBteRl Rt @S cetate;
chlorinated hydrocarbons selected from methylene chloride, chloroform, carbon
tetrachloride and ethylene chloride; aromatic hydrocarbons selected from xylene, toluene,
benzene, substituted benzene, substituted toluene and substituted benzyl; aliphatic
hydrocarbons, such as hexane, heptane and petroleum ether; cycloalkyl hydrocarbons, such
as cyclopentane, cyclohexane, cycloheptane, substituted cyclohexane and substituted
cycloheptane; ether selected from tetrahydrofuran, 1,4-dioxane, diethyl ether, diisopropyl
ether, methyl tert-butyl ether, acetonitrile and mixtures thereof.

A suitable second organic solvent includes one or more of methanol, ethanol,
isopropanol, n-propanol, acetone, acetonitrile, diethyl ether, N,N-dimethylformamide,

N,N-dimethylacetamide, dimethylsulphoxide, tetrahydrofuran and mixtures thereof.

The standard phytochemical marker solutions are prepared by dissolving a known

quantity of each of vasicine and ethyl p-methoxycinnamate separately in a known quantity
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are allowed to develop in a saturated chanber
containing a nobile phase. After conpl ete devel opnent,
w0 b@sprabes are optionally sprayed with a sol up€DIB2065/000136
spray reagents and dried in oven at 1050C for about 5
m nutes. The plates are themlscanned at various
wavel engths to detect and quantify the phytochemn cal
of tl e%&{oﬁ %]51?113, SO ehtnEROnE@ EBYe 2 tTne RoReBh AR g/b%ts@fh@@ﬂ'e@ and then
cal markers. Suitable organic solvents
madenrpl todealesingl fixedrmlenefisiag Kerseins, sobenth Eesersthndand kolutions are
t hanol, n opanol. isopropanol, n-butanol,
useq a5 %H‘?GIStanfi%‘Jl%t gﬁlloﬁﬁol and n-octanol ; ketones
selected from acetone, ethyl net ketone et hy
ohtiahle speyFes cagrpiinryde ong ot b@éﬁ{ ghirageaderfiss gees@é fad
thyl V.
amsg {/3' acg%f a %m%%c%@ ]E%cee(t a?ﬁa{hl%ssgfé?{d% fea g%ﬂa% D
Draperttlot s reapehiafoe thei ckadﬁmﬂbly bf Slegtiat anéﬁmwhiehy@,lst@}bhunc acid
acet at e; chlorlE %19 %gocarbons sel ected from
reageat oy iheretection of gy E BYEPRIMEr bon tetrachl ori de
and et hyl ene chl oride; argomatic dr ocar bons _se| ect%
Iyéé‘f?épelf formehesingefiliehgel @%@tﬂr%@@ad péypwaEn foil plate
. louge t ol .
Wlﬂﬁ%%?%sc%é%ﬁgss R Sl P AR e anf b Bt are
appBéden thepyattial akftedhwodirme asibpn hypcsianhlcsssfnng@: | Bipedistanes, between

cycl ohexane, | ohept ane, uted cycl ohexane and
twoSHBs i3 KPL éﬁab@yﬁ Ba‘ﬁegaéﬁ DEhi0€ GDRF B 1€ Mobi € phase

use& & @Jﬁéfgc%fdlﬁ(?ﬁ a rﬂ-lxﬁlrg bP@@%ts &Es&liﬁ%)dl asHr&rganic solvent. For

di 1 sopropyl e tert-butyl ether,
exampky t}mmmblle@mmjmay be l]l r4eshdxheer é@iﬁene.«nshhandbmen@wm@sent ata

rati%{)ﬁg(ﬂ%? ° o§g}mc§ﬁ5| ﬁgila% Hasbqg]g%gﬁqﬁlorogoggjr%cﬁ@e present’ at a ratio of 80

: 20868 Aefetiidiof Sdh@tfktRk Y@ hnantht di met hyl f or mam de,
N, N- di et hyl acetam de, di et hyl sul phoxi de,

t etﬁcﬁ%@%ﬁ%b‘{% d?ﬁ%i?ﬁggffg{ﬁa gﬁ%@ 886 mobiie gﬁﬁ&ﬂg Blabed in a glass

phyt o are prepar
chagib sﬁtﬂvmgrtgmnknmmf 2uam i 10yeno f Adeachtuhtingibe <gilase claamaber with the

T R I G PG T ——

deva—llaﬁnﬁﬂcl dﬁthﬂ% cm%ycnli) EroB PP REI : gpﬁ&@oh H‘ﬁ&lé@éﬁe AMRerl@nblete

desired fixed vol unme using e same solvent. These
developmeai thegdite asnemered finge thephambpandriiedsistngdt gir blower.
sol utions. Suitable spraying reagents include one or
botﬂleqflatanagmnxﬂm dtftwe wavalgegihs;293 nanfaxrdhelédtomienation of vasicine

h d th [ .
and Y f Gl e BB e FretoR SeBetaty BFing heT e CdE on
Perﬁhnyl?c%' THiR € 2 8GR LR AS sie i P8 vAf nomat V and Photo

documentation unit.

The content of vasicine is calculated by using Formula I provided below:

% Content of Vasicine =  -—~--—-- b Q—— x 100
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reagent for the detection of ethyl p-nethoxycinnamate.

HPTLC was perfornmed using a silica gel 60 F254
woe@sooabed Aluminiumfoil plate with a | ayer péi/tHoes®o0136

of 0.2 mm (1.05554, Merck). The reference and test

solutions are applied on theoplates in a fixed volune

usi ng a hypoderm c syringe. The di stance between two

. h . :
TheBRleh: ot B o T ont e K A e o R L ided
belaav:m xture of solvents described as first organic
sol vent. For exanple, the nobile phase maybe 1, 4-
di oxane: tol uene: nmethanol: ammoni a pkgsent Dagrpa rati o
of 56 @srdent of Bfhyl PEnélBbARIdmaAMaeS Vasi cine or. x 100
chl orof orm acetone present at a rat ! o of 80 : 20 for
the detection of ethyl p-nethoxycin te. Ose the
pur pose of devel opi ng HPTLC pl ates, the nobile phase
Whegeipl aced in a gl ass chanmber havi ng di nensions of 20

10 f ing th i
Asins A teanpfiseendRuisdhy Aghisy Srats oSt RRC il
A= AR s SaridatdsoliRnOTaa i Eine 3R ethy e niteinalyomABMbte

di stance of 8 cmfrom point of application is
Dswet Bilnden ofnef@encesinplaidsolidigal opnent, the pl ate was
renmoved fromthe chanber and dried using hot air
DshFodutionTifdesbsamplei s scanned at two wavel engt hs; 292
nm for the determ nation of vasicine and 310 nm for
determ nati on of ethyl p-nethoxycinnamate using
Camag' s Hi gh Perfornmance Thin Layer Chronatographic
Sy STROTEQW]apedtenkpriayink Ratibdpray @agenPhad oryilags vakebé plidtographed
unit. The content of vasicine is calculated by usi ngIand

usipp infaanag’ pphyiedasampetebon URSPTROETS ivshosw ke avfigure
Flg}gf’e%%&% agcggnngd%}?%gdﬁﬁgaDSPLThe content of ethyl

oxycin I's | cul ated by using Formula 11

S NN -

Figure IV (Vasicine) and Figure V (Ethyl p-methoxycinnamate).

Also provided is a method for the detection and quantification of curcumin in a
herbal pharmaceutical formulation, which comprises extracts of Adhatoda, Hedychium and
Curcuma or a mixture of active ingredients that have been extracted from these herbs with

pharmaceutically acceptable carriers and/or diluents. The method includes:

a. preparing a reference standard stock solution in a organic solvent;

b. preparing standard curves by using the solution of step a) and a blank organic
solvent;

c. measuring the absorptions of standard stock solution and a blank organic solvent at

particular wavelengths after step b); and
d. calculating the % age curcuminoids in a formulation after step c).

The reference standard stock solution is prepared by dissolving curcuminoids in an

organic solvent.

Suitable organic solvents include one or more of non-polar aliphatic or cycloalkyl

solvents, such as hexane, heptane, petroleum ether, cyclohexane; ethers, such as diethyl



ASPL = Area of sanple corresponding to vasicine or
et hyl p-nethoxyci nnamate AsTD Area of Standard
wa@odoanisms of vasi ci ne or ethyl p-nethoxyci nnaneCEIRSIED00136
= Dilution of reference standard sol uti on DsPL
Dilution of test sanple The 2BLC pl ate, after spraying
Wi th spray reagent and drying, can be phot ographed
e S [ ' The TEC i
ctoify ool 1 AR eBreP IRH A AHTR AL B oot By Kime, methyt
formaiepizpbuty eabethtgwitnigy] atéteteHEIb@hatbd bydrb cegbarss suwh as weethylene
di.fferent phytqochem cal markers are own as Figure |V
e, 25y PR OE SR SR Bl p e R Rafeu R ol oo,
ethf ROLPT RS HEHiidobuf] FRbAO IRyl ibdtrARbRnb BWeABfanals, such as
quantffication of “curcumin in a herbal pharnaceutical
5  methenohytthtnadg-pwipacdl, sopnopasdsn-brtanalc 1 4-dbxandhiatusde, ammonia
ldﬁagichi um. an? %rcum&dor. a m Et ure of active
solyigl ARFARE PRYPXKIE R BEENrS &k ed from these herbs
wi th pharaceutical |y acceptable carriers and/ or .
di | W blenk pranies sat PAdH &é‘“égfgf Rear@gdns plyyosptions in step o)
repfREQ5 %C&%aaﬁ@gui%rfé aRnB 6K wHAbHLA185 dkftad, OF gani ¢

sol vent; prepari ng standard curves by using the

sol yi i ' ; .
oot obsch s bRyl BRI o ARG £ MBIt Betow:
10 and a bl ank organi c sol vent at pAgdi cul ar wavel engt hs
after step b);yahidht of@hifubish Eng the-Yoxanm®
curcunmnoids in a fornulation affwgy step c). The
ref erence standard stock solution is prepared by
Whgreigol vi ng curcuminoids in an organic sol vent.
Sui t abl e organi c sol vents include one or nore of
A smor-(molcartraion ph Aestcampleageinshveskingairvent s, such as
hexane, heptane, petroleum ether, cyclohexane; ethers,
15 WeuchQag ofiSetnbid tetdmein midi i sopr opyl ether; esters, such
as ethyl acetate, nethyl acetate, ethyl formate,

ThéRENW off tRfedi fsretHARMEY bf @ugh 3 @p afe SHéwtl beder iR Teble 1:
chl ori nated hydrocarbons, such as nethyl ene chloride,

ethyle n?alﬁ_l@gg_bbﬂﬁmt 6P PRYQEREMIADHiafREBER the oral syru

tetrachl ori ket ones,” such as acetone, ethyl Tmnethyl

ketone, djiiSghptytTketoge Iyl sobutyt 4 : :
E t/'ver al }or@ﬁiw}s’uch ag% W{mﬁy&lgt hano| , ﬁ%%a%%ﬁc}lmm

'm'up'.fe“anea}s,m#n‘.‘imhu{ S %Xﬁ'i,\ﬂ"%%*t,e t-ehuene—anrmoit-a

I 17.44% 107 9.17x 10~ 10.10x10 7

i 15.17x 107 9.02x 107 8.47x 107

I 15.06x 107 1020x 1072 9.46x 107

Also provided is a method of treating cough of varied etiologies in a patient in
20 need thereof, the method includes administering a pharmaceutical composition which
comprises extracts of Adhatoda zeylanica, Hedychium spicatum and Curcuma longa and

one or more pharmaceutically acceptable carriers/excipients.

The following examples are intended to illustrate the invention and not to be

construed as limiting the scope of the invention in any way.

25
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sol uti on, amoni um hydroxi de and m xtures thereof. The

bl ank organi c solvent that is used for neasuring the
W@b®sHpi3pdNs in step c) represents the organi cPEDIB20OR/000136

al one or without plant extract. The content of

curcumin is calculated by usigng Formula 111 provided

bel ow. ASPL % Content of Curcumn = x | OO WPL Werein

A spL Concentration of wlle_ agai nst wor ki ng
ggrrﬁr\é\SPéi% Qy. of Sanple ]Eacen in m. The results
pel ow i n Tapgaonei e Ranpplal BRe Bp LA

4 sl SR bR VAP o) B BBV 9B BRI hthano

3 xrﬁefﬂtrgmrés@)t fof Baoumehsd THRCdouteSedrdBihahSicaskiek Was
phar meceut i caI conposi tion which conprises extracts of

congeirated de 148yafdiasigmabielyekivndersiteced e Glie congentrated
extrgc?tn 3 esﬁglfeg)g(%cf %llo%)/ﬁ @pﬁqﬁ@%m E{\}t} Mf%a){é‘%%?egg@e? QJKI?ES with

chldrd%oﬁﬁqgﬁt 400 1hﬂR| T5é ElAbe Sthe washiegy wes diseardedtind thelgueous phase
construed as limting the sséqgl)e of the invention.in

wasagiiiga yritemperia polugen at hepassicd agireysihase Wat prittioned three
tim 1&1?&#1@1%6&???7? 5 g@%r r’ﬂ{% (!oﬁﬁ)\fr?e%l C or@‘fonﬁxge)r{(lg?& o%)@alﬁéd \gas freed

ee tines wt
fronh.tra&)s odtw b b faesing thhoughsanbaddons §'¢thumcmhﬂ1a’&d1nd concentrated

undgrreritegy?q%g:ﬂr%%%:{r@ ?%(E:t gaﬁgéo‘%gggtrrﬁgé uffflge rleéi e was cgystalllzed from

etha%@f@%?@lﬁ%t&%tgﬁgé AaleridPSayISRERHE Holdd 1886 U Eh uric

partitioned three tines wt
chloroform (3 x 500 nl) .p )wﬁﬂﬁ% rof orm washi ngs were
di scarded and the aqueous ase \%as basified with

PR At B FREE e PR3 elT Rpipomes

{1 GRPRASER B gt SHoTaym FHeR At kKB FaIE ath 50%

alcohBAUs SUlBh 8t §0%aN ehr CaRRAN TR &Wact was concentrated to 1/5™ of its

original volume under reduced pressure.

After partitioning the extract above in petroleum ether (3 x 500ml), all petroleum
ether extracts were combined and passed through sodium sulphate. The petroleum ether
extract was evaporated under reduced pressure to get the residue. The ether extract was
chromographed through a silica gel column eluting first with hexane and then with ethyl

acetate: hexane mixture in increasing order of polarity.

The fractions obtained in hexane: ethyl acetate (95: 5) were combined because of identical
TLC (Chloroform: methanol 9: 1) pattern. Upon evaporation, a residue was formed which

after crystallization from ethyl acetate provided crystals having a melting point 50° C.
EXAMPLE 3
Isolation of Curcumin from Curcuma Longa Rhizomes

Powdered curcuma longa rhizomes (1 Kg) were extracted with 3 x 3.5 liters of
methanol at 65°C for 3 hours followed by filtration of the mixture. All the extracts were

combined and concentrated under reduced pressure to 1/5™ of its original volume. An
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under reduced pressure to get solid light brown

residue. The residue was crystallized fromethanol to
wQe@ba7aB9Erystal line material having nmelting pPCTB2E&AB0136

EXAMPLE 2 Isol ation of Ethyl p-Mthoxycinnamate from

Hedychi um Spi cat um Rhi zones Ppwder ed hedychi um

spi catum rhi zones (1.0 Kg) were extracted with 50%

r

eq\gaj)l( tﬁl?llgg%t c&fgxéﬁf%rgi?fqagseiﬁftd%%f ttﬁ%%{ethgﬁ?lgv%sod'lstlheh?)gf %}d t-IEQ 3%?60113 layer
way obmla@tdmdﬂfteﬁ@dmnﬁd ffhe sqawms 1a)9é1t\eais mﬁtﬁwrtadomﬂngl ¢dual volume

ct bov tr oI et her x 500 ),
of &‘QP}&O i e e, ol AL SRS et %@blﬁ%@dpassed through
sochﬁ‘t‘h%ﬁg)ﬂat%qgf | N@fi‘tt tﬁe extRRtPRGE Qbﬁé%r@feﬁ%ﬁdfﬂreﬁlﬂﬁﬁ pressure.

was e porate nder reduced pressure to get
The essiilting maFbreal Mdsetnm@gradmd\ﬂasug}ha sitiog gelpli®eR Mmeshgielwnn and
ilica um el ut fi.rst with.hex eadten .
ot S oS lima: i e Wilian b Y e S g Rthape in
petddlelflefich t Yhe difRrdrt #abiQRSwROEAIREM dnd ea@%ﬁa&lone\b&syéluted by
acetate (95: 5) were conbined because of identical TLC

mewmpwwhmpwaﬁ&pm mqt)larpéﬂft &¥aflo 0Lﬂ|86r5 eVhpoevplansd plate
g PSR PP Bl BhySh Ao SR SR
ob@@veﬁ byEKAWILE: patles0| Biid ml@lf fréctibasIWere cfohoént@wfdaumar reduced

Longa Rhi zones Powdered curcuma | onga rhizomes (1 Kg)
progiie ek Ty Aal ed RICHIEN Wastosmq fropathg Rogighaabre EcugR per

ol lowed by filtration of the m xture.
ml&%hén'g'xtraci's wer e conbi ned and concentrated under
reduced pressure to | /5 i .S, original volune.
Anequal anount of water ]%\gégé%idﬁé‘é t he nmet hanol was
istilled off a thea er was caool e 0 roQ
Nt ok Dl o ad Vas e B M RS s le ABG CFEfgh rom

equal  vol ungxfifa et N d26dR, H¥d§enjudBSd Cirbul®
chl orof orm extracts were conmbi ned and passed t hrough

sodi TR S eP gﬁ{o%a%cgéra% WQQcarﬁg&(éutttﬁﬁl ifiag ggl o08f.€ 254 pre-coated

concentr ced pressure. e re
alumiatuer fodl plaﬁsmtihzr tayegthiadirthesd Ot2hmeu@h05e 54) Mierck).gel
100- 200 nmesh colum and eluted first with petrol eum
a2) Bieparatdnhbfithe Sprdyidp Poagemsr easi ng vol ume of et hyl
acetate in petroleumether. The different fractions

1. PRp&atsY besdigsoAd each fraction was eluted by TLC
usi ng nobi |l e phase chloroform nethanol at a ratio of

Prepatation Jf 1528V ARELafinftl €

Basic bismuth nitrate (0.85 grams) was dissolved in glacial acetic acid (10 mL) and water

(40 mL) under heating. If necessary the solution is filtered.
2. Preparation of Solution B
Potassium iodide (8 grams) was dissolved in water (30 mL).

3. A stock solution was prepared by mixing Solution A and Solution B in 1:1 ratio. Stock

solution (1 mL) was mixed with glacial acetic acid (2 mL) and water (10 mL).

4. Preparation of anisaldehyde-sulphuric acid reagent:
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was then observed under UV. Al the fractions having
curcum n were conbi ned as observed by their TLC

w@ 105077393 The pool ed fracti ons were concent r at BOT/IB2AEY000136
reduced pressure and crystallized curcum n was forned
fromthe acetone and petrol egm ether m xture (m p.
1830C). EXAMPLE 4 Met hod of Detection of Vasicine,

Anﬁégi@[lyc% ély% gj}%&é RRaEL %@&a%ef}ﬁ oiia (fG ﬁﬂ]) Exthagd1389L) and

Ium an rcuna
corchiiteated agplapitiacia® mBy mithat cvddr. lﬁnem@ganﬂlals ionty lgmitedstability

F254 pre-coated, al um f oil at.e th a layer
and W%@%@ed()"’W% iéﬁ@%gmmmeéﬁ%%d VIBI) "Prepar ati on of

the spraying reagents 1. Preparation of Solution A
b) Brepprationi S mdfilrfetdor ffs reagent: Basic bisnmuth

nitrate (0.85 grams) was dissolved in glacial acetic
1. Mahile phage for yasaerde wat er (40 i) under heating. |f

necessary the solution is filtered. 2. Preparation of

1,4 Sixuhd QIR Bréde) é’stmiﬂm tolmen AR Sraicd it ) migs 1 dalgsethymad (AR

Gl s oI e O ST O HESS PR e cpical o
AboﬁR')zeﬁﬁIQ Br fnd Mlegmﬁsmmamxyibnwa@e@ 2l taeskied agb d 10210 cm

and wat er . 4. Preparation of
TL@nh&ab&iehgidﬁewcdmﬂquﬂderclf@ Gleagwias: Ani sal dehyde (0.5
nm.) was m xed with glacial acetic acid (10 nL),
2. Mistiteshabe fo85thyl p-nasbbpoinnemateat ed sul phuric acid (5
m.) in that order. The reagent has only limted

Hesgdnd PARI Gﬁéd@r(GO WiS) afid sicaone ARG add) l@m md)) ererdiasagmediadividually
to red-violet. b) Preparatl on_of nobil e phas

us1wad@t¢ﬂmg@uﬂag Cxlinsions 18 UEnaeRPS AR S &yl yoymetric
ﬂasgf)I‘ge§ ﬁas(e'%&s@il ogl%a‘gefiglhé thehBhofBi @R s tﬁeABOblle phase

ammn were neasur ed
waﬁtr&ﬁfdﬂedﬁﬁt@ RPiexed cﬁﬁDLC ahathbaskd albeed to2@uiibrate fmhfto mmutes
nobi | e phase was shaken/sonicated and transferred into

3. MoBiygHase1or Ehlcusnanber and al lowed to equilibrate for
60 m nut es.

Chloroform (AR Grade) (95 mL), ethyl acetate (AR Grade) (5 mL) and glacial acetic acid
(1 mL) were measured individually using graduated cylinders/pipettes and transferred
separately to a 100 mL volumetric flask. The mobile phase was shaken/sonicated and
about 20 mL of the mobile phase was then transferred into a 10x10 cm TLC chamber and

allowed to equilibrate for 60 minutes.
¢) Preparation of reference standard solution
1. Preparation of vasicine reference standard:

A vasicine reference standard (2 mg) was weighed accurately and transferred to a 5 mL
volumetric flask. Then methanol (AR Grade) (3.0 mL) was added and sonicated in an
ultrasonic water bath until it dissolved. The volume was made up with methanol.

Aliquotes of the resulting solution were used as reference standard solutions for vasicine.
2. Preparation of ethyl p-methoxycinnamate reference standard:

A ethyl p-methoxycinnamate reference standard (2 mg) was weighed out and transferred to

a 5 mL volumetric flask. Methanol (AR Grade) (3.0 mL) was added and sonicated in an
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2. Mobile phase for ethyl p-nethoxyci nnamate Hexane
(AR Grade) (80 nL) and acetone (AR Grade) (20 nlL) were
wore@sorses i ndi vi dual | y usi ng graduat ed neasur i PQI/IB2005/000136

cylinders and transferred separately to a 100nL

vol unetric flask. The nobil e7phase was

shaken/ soni cated and then about 20 nlL of the nobile

hase & gn Rk R®Kan@NAThe

ultragf”iug\mag@fog{%%glﬁﬁ 1%’??’5 hf g?e g8ljam nu%sgg%d@g& {I\e/{)i%i_l e phas eh
aliqlicis GUhE pFuNinglsbintiof orere (saR aGrafarehcy G&ndatd soletignyfor ethyl p-

acetate (AR G-ade) (5 nL) and glacial acetic acid (1
methaxycigda@atgeasur ed i ndi vi dual |y usi ng graduat ed

cylinders/pipettes and transferred separately to a
3. Preparstion of cwretmincrefareier standardipbi | e phase was

shaken/ soni cat ed and about 20 niL of the nobil e phase
Curovasint(R emg)twasrvedighadat ana teferenoxstandard anddrawsimsd o grdnl-

al | owed .t o equi l.i brate for ] j :
o LG BN SO RN TR 50 L B ERRA b o
watM3ahehmg if 8ERIRAC ahs tvahichad €as el agide up evithahethemde The aliquotes
standard (2 ng) was wei ghed accurately and transferred
of resyltimgpomtion gyaupriadas releresre standard FRAIHGH T CHABIER ade)
(3.0 nm.) was added and sonicated in an ultrasonic
d) Pvaparatioatdf testsolution di ssol ved. The vol ume was nmade up
with methanol. Aliquotes of the resulting solution
1. Pyépagatiot o adisatodf extracicestsbanidar d sol utions for
vasi cine. 2. Preparation of ethyl p-nethoxyci nnamate

AdH€iRIKBa& (5(0@1‘1%?%&; wiigleb yhit gndreinbfaxed iimaafmileconical flask.
reference standard (2 ng). was.wei ghed out an

Methpagld1 @ pdd gvas gddedstorpnd penigaied iy & 1f1 3squuc m‘rleﬁgﬂafor( 1{yminutes.
Aﬁ%ﬁ%ﬁlﬁ%ﬁcgns i é&ﬁcaﬁ§%§?%@8€&f’e{aﬁo 3904198t £8Lw fconds. The contents of

rasoni ¢ wat er I't dissolved. The volune
conWaBflaskdeerd filteiddrhroatlh aVohatmih&osd | fldeatpeperofThehesulting solution
resulting solution were used as reference standard
wassiedi 65 d 65t ¥y | pmet hoxyci nnamate. 3. Preparation
of curcumi n reference standard: Curcumn (2 ng) was
2. Presiagpition. of bed eehivm exiract &sste0ldiethdard and transferred to
a5 nm volunmetric flask. Methanol (3.0 nL) was added
HydctRiufx edelct 600 mgnyaaraghted aahtranstyrsasidaiac Oat epnisak fask.
ntil. j 1 ssol ved. . The vol upe, . . tE RO
MefRBEAB0 TR A B SRR o PSR e el o minutes
AftiS@Hicaion ShEERRGE fladlanaakidhtaiob hiodinof fiw edondsniThe cdptents of
Preparation of test solution :
the conical flask was then filtered through a Whatman No.41 filter paper. The resulting

solution was used as test solution.
3. Preparation of curcuma extract test solution

Curcuma extract (500 mg) was weighed out and transferred to a 50 mL conical flask.
Methanol (10.0 mL) was added to and sonicated in an ultrasonic water bath for 10 minutes.
After sonication, the conical flask was heated to a boil for few seconds. The contents of
the conical flask was then filtered through a Whatman No.41 filter paper. The resulting

solution was then used as a test solution.
¢) Procedure

1. Procedure for detection of vasicine



1. Preparation of adhatoda extract test solution

Adhat oda extract (500 ng) was wei ghed out and
woe@ssiBeyed to a 50 nL conical flask. MethanoPCT/IE2008/000136

was added to and sonicated in an ultrasonic water bath

for 10 m nutes. After sonicagion, the conical flask

was heated to a boil for a few seconds. The contents

10 aﬁfi |2§ rl"egéﬂ of ﬂeﬁ%ﬁm@@faﬁd ilhh& fe%ijJlﬁ{fd?l'é Q&p@ctWé%t Were ¥plidd

paper resutlng solution was us€ed as a
mdlhaaﬁll}sml the c]nmmaﬂ)pleﬁe prwpémcatonﬂm chrenytoplatminsipragobile phase

t est sol ut d
wasRyElopet AUl TOH on (BoPRLt emplision, ok REAHE ATt
cha&lﬂt& v@as'?e?no‘@@d; @R &#h BehisKlbiveAt Btk diRodftoplatd ®aDeprayed with
bath for 10 m nutes. After sonication, the

dragmchmnfﬁs; rebperg k10 s niloznd dha platg ibpisible fehk ew seconds.
The contents of the conical flask was then filtered

2. Ptdeedute Homad ef¥raibmeif eﬂdglp,ma%hdwemnpap‘rer The resul ting

10 g P ek ST SR R G SR wer Ry  ehoRelied
indi?ﬁlﬁ ]EFJ[&JHBQ ghfb%at@iﬂﬁe i éllilﬁfcﬁfer BHe Elﬁoﬁlaﬁ)@lﬁé—lrpﬂﬁwe alobile phase

Met hanol ('10. was added to and soni cated
wasi developed shroais 3.0 am ﬁramethe Dallnh of anplieation. nheaate Aopphe TLC

RN TN S
amstaﬂféﬁyéé Ml]tﬁ{lﬁﬂz dcht Rugdnt 81 0BT AndNdriéd irf 4l 6ven fpape O minutes

he resulting solution was then used as a test
undsmhﬂSIV@tlone) Procedure 1. Procedure for detection of

vVasi.Ci h of reference standard and
5. gSiep e BOr s RS

S respec |ver wer e applled i ndi vi dual Iy

10 35 Aehsachobroraepace ot o fuorIRairti oy vk, fhfe

1nd1tvEﬁlaH9 %J‘fhe%ﬁncﬁﬂﬁbﬁlﬁ‘féﬁh @ﬁphc-ﬁfbaarﬂ' cht@ndtoplmetwis delv€loped in the
nber was renoved and dried with hot air_blower. The

aboghnoivilt pisstabowk0 sprfigre thamaint of apkswions The Pl yanemoved

o BT B A I A il o g

V151gmﬂa&eg¢eneggm of reference st andard and test
sol utions respectlvely were applied individually to

DILEOS@}Y/O{)]?(F {,&,Mbg%hu cate. The chromatoplate in

as e
1. Vasicine

A band corresponding to vasicine was observed in test sample at the same Rf (approx.
0.44) and having the same color. A photograph was taken with the help of Camag’s

photodocumentation unit in visible/fluorescent light. A characteristic fingerprint pattern

was obtained.
2. Ethyl p-methoxycinnamate

A band corresponding to ethyl p-methoxycinnamate was observed in test sample at the
same Rf (approx. 0.40) and having same color. Took photograph with the help of Camag’s

photodocumentation unit in visible light. A characteristic fingerprint pattern was obtained.
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was devel oped about 7.0 cmfromthe point of
application. The plate fromthe TLC chanber was

wo espswedonnd dried with hot air blower. The  PCT/IB2005/000136
chromat opl ate was sprayed w th ani sal dehyde- sul phuric
acid reagent (10-15 nmL) andadried in an oven for 5-10
m nut es under observation. 3. Procedure for detection

3 qufr(&ﬁ#irncum n 10 and 20 mM each of reference standard
" an est solutions respectively were applied

i ndi vidual ly to the.chr ' i gat
A bl cgfisrtntbSul Vg Heg TR R e BBl BR1fin@ i (approx
0.319BR¥havin®shne Es10M Tk otdprapdl witpHeileht 00Camddie pl ate

was renmoved fromthe TLC chanber and dried %%éh a hot
photeidpcushenigsion uppan yisble/ fHgrese g Helty o) charagensil Iﬁe’{ﬂ”é‘? pattern
Wasfog)r%e%scent light. f) Inference / TLC fingerprint

P ern 1. Vasicine A band corresponding to vasicine

was observed in test sa:@k%‘ﬁ; e sane Rf (approx.
0. 44) and having the same Co gﬂigA phot ogr aph was

taken with_the hel p.of ' hqt,odoc tation unit
in visibl SFHNAHeL BEﬁPtﬂf?‘Wf’ﬁﬂ%& Adpatada e
fingerprint pattern was optajned. 2. Eth

p_

I
egeeriaher ©Em) HaRBlag \neasfﬁawabﬁ@o% Jagk pgd 01N
hydgog@%%x‘(fcgg ORALPN G 466 QRS RIYREl bia WaSd: bAATHRE 80 Minkie The

and having same col or. Took
volyhetvag thap adetup to 60 el mdowasCaltaed et oWdetmenNat4loalter

e R e e T

eaclﬁ??%‘ £00 QYT SR Sorab Serd/@torbbringsyer el arfed ! MBe aquBdUS layer
approx. 0.31) and having sane col or. Took

wagthstfiegvephe diluth aeoniesQuistocamigpl pHOtasdscsreieeed Gy times

Lunit oin visible/ oresce | 4 r h S
with Pt M Mot en iR o s HR AR E e ERl Xhddang passed
oveP in @tyAkoudl sbatud slaphdie. Attiedhostafdnnt g tveasAdhipdraldd in a pre-
extract (5.0 gm was placed in _a round botton1f|a§F
weighetl GakeNo dryness on a water bath. The beaker was dried in an oven for 1 hour at

temperature 105°C. The beaker was cooled in a descicator and the weight was noted.
The % Alkaloid content was calculated using the Formula:

Wt. of residue 100
% Alkaloids = X x 100

Wt. of sample (100 — LOD)

LOD equals Loss on drying.
The total alkaloid content should be from about 0.005% to about 25%.
EXAMPLE 6
Estimation of Total Curcuminoids in Curcuma Extracts

Curcuma extract (100 mg) was weighed and placed into 2100 mL volumetric flask.
Methanol (AR Grade)(40 mL) was added to and sonicated in an ultrasonic water bath for
15 minutes. The volume was made up with methanol and filtered through a Whatman No.

41 filter paper. 2 mL of filtrate was pippetted into a 25 mL volumetric flask and the
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hydrochloric acid (50 nL) was added and refl uxed on a

wat er bath for 30 m nutes. The vol une was then nade up
w0 20050073p3. and was filtered through a What man NOT/IBR205/000136

filter paper. The filtrate was transferred to a

separating funnel and extracieed four tines with each

of 100 m of chloroform The chloroformlayer was

| 1 g

oL T PGP SRith a4 o wa
meaxtadasingtnétbarrol bs blaskwi t h each of the 100 nL of

chl oroform The chloroform | ayers were coll ected and
ThePBSSEANGNEHs adhtantRyadrcaleslasdisitg thel Fphatle.  The

chl oroform | ayer was evaporated in a prewei ghed beaker

to dryness on a water baihx (D3e beaker was dried in an
0 =at tenperature 1050C. The beaker was
A’%gqugl%lidﬁjcgﬁgg{sci cator and the wei ght was noted. The %

Al kal oi d content wasl5681%wt-&edmpl§i ng the Formula: W.

of residue 100 % Al kaloids = x x 100 W. of sanple

Agp{, 26iials theCD)sotb@bceofiminpld @985 am. dFly totp! cliseminsid content should be

al kal oj ont ent oul d be from about 0.005%to about
fromoutithNy E‘Ea%oultiés(?“rrati on of Total Curcuninoids in
Curcuma Extracts Curcuma extract (100 ng) was wei ghed
and placed into al OOm. VEKOMREE £ 1 ask. Met hanol (AR
G ade) (40 nL) was added to and sonicated in an
ul t r asoni Manukacturing Presedurs of pediatricharmyglatist was
made up with nmethanol and filtered through a Wat man
1. Manufdtufing Ffermplaper. 2 nL of filtrate was pi ppetted

into a 25 nL volunetric flask and thevol une was nmade
up w-th et hanol—The—abserbanrce—ef—t+He—s

al 1t an o+
& T CITC——SUT Ul T UlIT At
S.2®5 nm|MBerediMdir ed usi ng et hanol as [HREMMIOThe o
curcum|noids content was calculated usging the Formil a:
1 ASPLx || 2Gihatédaixtracti noi ds content = 156000 x v %otV
sanpl e |ASPL equal s the Absorbance of danple at 425 nm
The totial curcum noid content should He
2 Hydechium Extract 0.1-0.6 %w/v
3 Curcuma Extract 0.1 -0.7 %w/v
4 Propylene Glycol USP 1—-4%wlv
5 Methyl Paraben IP 0.18 = 0.22 %w/v
6 Propyl Paraben IP 0.02 - 0.024 %w/v
7 Sugar Syrup IH 40 — 100 %w/v
8 Flavors 0.15-1.7%viv
9 Purified Water IP g.s.
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from about 0.01%to about 35% EXAMPLE 7 Manufacturing
Procedure of a Pediatric Formulation 1. Mnufacturing
wo-or050r 323 Preparati on of Extract solution To PEEIB2005/000136
extracts of Adhatoda, Hydechi um and Curcuma were added
a quantity of propylene glygel and purified water and
stirred well for 15-20 mnutes. This extract solution
] A bsiaygh sparkler filter press using
2. P&?%ta{eﬂrnll%ggfg%d fiFter aid. 3. Preparation of
[ eser vati y L Qi S0 8 ANFRIMARYf lene
To tg%?’étﬁaé"n[s %é%agogggg&g&ah%g?ﬁ §:H%; p??)pyl ene g ycolgzy/a}r%Opy
glycei aEDpuEEbdbyatet dndrstifrgd fell f51 200 minutte sThid extiotiselgtion was
I nvert sugar s¥rup was transferred EB a.steam
filteyegcthesugh apakier Fillorpigss isacylier §2d 8ok R 219 ¢ hj s,
extract solution was added and m xed well for 15-20
3. Brepauatieg) of Rresepdiiv ¢ gali¥@sol uti on was added to the
syrup and m xed well for 10-15 minutes. The pH of the
To methyp pmjblercitrebmf eplyl ;sraém rwenmldagaswamftwﬁ iércwﬂ% ghyr@l and
. xed we] . r -20. m nutes an i nal vol une was nmade
dlSﬁ?EV%}éﬂW%ﬂ% ?qréé's%ﬂd?]é&eghd agai n nixed well. The syrup
is filtered through a size #100 nmesh nylon cloth and
4. Mix@sferred to a storage tank. EXAMPLE 8 Detection and
Quantification O Vasicine From Th rupg Instr to o
InvaThsegt SyrHp gias Bensiemerkiociestamt WCE%TVéﬁ(e %ﬁﬁ%ﬁ%‘ﬂﬁgﬂﬁgﬁo C. To
s SYSLE | . . Mo R8-oPheihAted O AUSBS-Ritive Rolution
is Qe P Rl ARl oRR5 YT e
wasb@rothe sAnpond misal weil dor 1251 DhiditesO The phaef thagyyp was
phase: Merck 1.05548, HPTLC Siljc el 254
cholegn o SEq PRI DEPE PRl sk B g yolume
wastéﬂgdqu:l Qfs;h ?hiﬁ@@%b&?&h@&a@ﬁﬁ@dﬁﬁéll. CoRgrsp iblftered through a size
canner - Camag'

nt egrat or: s WnCats Software
#100 mesh nylon cloth and transferred to a storage tank.

EXAMPLE 8
Detection and Quantification Of Vasicine From The Syrup

Instrument: Camag’s High Performance Thin Layer Chromatographic system equipped

with Linomat V and photo documentation unit.

Solvent system: 1,4 Dioxane : Toluene : Methanol: Ammonia solution
25 01 01 0.5

Stationary phase: Merck 1.05548, HPTLC Silica gel GF 254 Aluminjum coated plate
Development distance: 8 cm from the point of application

Detector: Camag’s TLC Scanner-3

Integrator: Camag’s WinCats Software

Band Length: 8 mm

Distance between two tracks: 10 mm

Wavelength for recording the chromatogram: 292 nm
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Band Length: 8mm Di stance between two tracks: 10 mm

Wavel ength for recording the chromat ogram 292
wopospobizeati on volume: 5 and 10 nL of ref er enckCT/IB2005/000136

standard and 10 and 20 nL of test sanple Preparation

of Reference Standard Sol uti3@n Approxi mately vasici ne

(25 nmg) was dissolved in methanol (25 nL) by

Aplﬁl Sﬁ‘(/b%ea R0 BT NG refbiBick @t%h!diatrﬂ RAd $0kHd RONLWESest sample
as a reference standard sol ution for vasicine.

Pre\k)éi?gt?&? bt g@fe% te%ﬂntﬁﬂ‘h@o'l@ﬁblﬁbom 50 mL of the sanple

rhRsterred to a separating funnel. Distilled

wat er
Aniifp g R VR R e o iy ngey 2Tk 5 piRéttifona
heaﬁﬁg hThe xxuinstsulution fwas hkar Bfokference-stmtadablutiomdothersmine.
03:01). The organic |ayer was separated and passed

Pr@\.ﬁ?{m@,{lby%gpmuﬁgﬁi um sul phate. The organic | ayer was
vaporate to dryness on a boiling water bath. The

Abgﬁit ol\f'"ri]t?e d RS RARFHdALE] sbihrii RNk (Iintlll'Gd)water (50
e resulting solution was transferred to a 2
mIY ahd aminonta édlmadn (2ri mEpdetanidded and mixsaohels il htsfwas extracted five

i BLEEEL 80 0L SO e Sl Vol uRBLL: i
orggﬁltch%%? was -%k?ar rit68 Hhd pRG SRl ﬁﬁl%f&irmssoﬂﬁlﬁﬂ s@lﬁhett@ SThe organic

e. Pre ation of Sol vent "Sol uti on 1, di oxane
1ayﬁﬂw@52@apm)a,tecktoldmﬂmes #Re pOiling viayer hath. r%teﬁf&ﬁéue Wagthen

BN 13 ok LGRS sy 25

volRletid QRKVaSscaARiatittedchsnd- 8 Mbthbiiclsnd hensdorrad tonhs same

then transferrerd to a 10x10 cm HPTLC chanber
volHpIELE BaskniTde vinhisnasefi the selametrisy flasls wasipadedip wlbe@ﬁm“el The

resﬁlélﬁ’ﬁ%ﬁl%f)ég‘fagi %J({%Stgsq [lmél%r ence standard and 10 nL and

i ons rer applied to a 10x10 cm

HPTLC e, se eI y. The plate was devel oped in the
Pf%{tﬁf@@(}ﬁ&?@@l’(ﬁ“g@ At Gver a distance of 8 cmfromthe
poi nt o

A SRR e AN D e S Rebonion 03

mL) were measured out and transferred to a 100 mL stoppered conical flask. This solution
was sonicated for 2-3 minutes and 20 mL was then transferrerd to a 10x10 cm HPTLC

chamber. The HPTLC chamber was saturated for 30 minutes.
Procedure

5 uL and 10 pL of the reference standard and 10 pL and 20uL of test solutions werer
applied to a 10x10 cm HPTLC plate separately. The plate was developed in the above
solvent system over a distance of 8 cm from the point of application. The plate was dried

with the help of hot air-blower.
Quantification/calculation

The plate was scanned at A max 292 nm using deuterium lamp and the content of vasicine

was calculated in the product.
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30

The plate was scanned at | max 292 nm usi ng deuterium
| anp and the content of vasicine was calculated in the
w@e@doti3sdihe % content of vasicine in the fini BeEUB2005/000136
product AsPL D STD x .- x ioo ASTD D SPL Werein, ASPL
=Area of sanple correspondi g to Vasici ne ASTD =Area
of Vasicine D STD Dilution of reference standard
THES) Ui R o1 0usRiSPRTRL biikhQprdfudiest sanpl e Resul ts
Detection and Quantification O Ethyl
P- l\/bt hoxyC| nnamat eAkromB® ke Syrup 15 I nstrument:
Camag' s Hi gh Perf or-rance --FhinlQayer Chronmat ographic
syst em equi pped w Mgrd-i nDnggt V and phot o docunent ati on
unit. Solvent system n-Hexane : Acetone 80 20
Stationary phase: Merck 1.05548, HPTLC Silica gel G-
254WARetfni um coat ed pl ate 20 Devel opnent Di stance: 8
cmfromthe point of application Detector: Camag's TLC

Scapner 25,1 ts Software Band
LenAF‘Fr Igre%fé}é? ﬁgsge?&gg }{!9 Facks: 10 nm 30
V\avgg@ﬁ,g&ﬂaaBQVagle@ler di ng the chr omat ogram 310
nmﬁﬁpl ication volume: 5 and 10 m. of reference

st aRdar g Riliono! sefgrenes viendgrd %C’é%tfonsanpl e Preparation

of Reference Standard Sol uti on
D gpr = Dilution of test sample

Results
Expt. No. | % w/v
I 17.44x 107
il 15.17x 10
III 15.06x 10~
EXAMPLE 9

Detection and Quantification Of Ethyl P-Methoxycinnamate from the Syrup

Instrument: Camag’s High Performance Thin Layer Chromatographic system equipped

with Linomat V and photo documentation unit.

Solvent system: n-Hexane : Acetone
80 20

Stationary phase: Merck 1.05548, HPTLC Silica gel GF 254 Aluminium coated plate
Development Distance: § cm from the point of application

Detector: Camag’s TLC Scanner-3

Integrator: Camag WinCats Software

Band Length: § mm

Distance between two tracks: 10 mm

Wavelength for recording the chromatogram: 310 nm
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Et hyl p-met hoxyci nnamate (25 ng) was dissolved in

met hanol (25 nl). The resulting solution was used as a
WO edosnersee st andard sol ution for ethyl PCT/IB2005/000136

p- met hoxyci nnamate. Preparation of test solution 50 nL

of the sanple was transferredd to a separating funnel.

50 nL of distilled water added and m xed well. The

f

Ap f?éxa'tih)frl 381(#1%2 ﬁ%ﬁl é f@gl ek rfeer%xc% gﬂ%&r@"aﬁgtl 8 gﬁg 282014 test sample

(25:03:01). The organic |layer was separated and passed
Pré@paeatiem obRbfeteme Stawdird8dutigxhat e.  The organic | ayer

was evaporated to dryness on a boiling water bath.
Etmbgsimetﬁ&@cfr@amdquwﬁg)ﬁm@mbw&wtrﬁﬁeﬂhﬁnmm ailol THOresulting

. The resulting solution was then iransferred to a

solpipmwaseed #e 8 Felerensasirndaheolyiansior eiiyspipsiaeeycinfpmate.

with each 5 nL of methanol and then transferred the
Prepiamafionyof wst sedutieme vol unetric flask. The vol une of

volunetric flask was made up wi th nethanol. The
50 prAsefl the Bagnysie ek itansfemed tosesbparsting fiewel. simplLef distilled water

reparati ol vent Sol uti on N-.hexane AR (8 .
diiabiearenieln TR TRon e reden et e A HEndpnL mixture
of EBAS WG -G¥thhdldehe@aRbIi(D50S! b@f ek drgadc 1R vas separated and
st oppered conical flask. The flask was sonicated for

pasgedover poelsydrors sodope sulpiaté.ndha neeaaisplepst wastevpporagd i dryness

o BT 00, B AR Rl g B e

res@Ift‘lﬁg 301ufTbn Qas e tFa@b@fred6ea 35 AldItmsRlcUldskn Taél desb@l was rinsed
20 nL of test solutions were applied to a

twmwmbm@ pimds of mefhancltaad ;f/hemtr?@s%rrs@ &he rﬁlserrﬁetoéb% gane e volumetric
ﬂas‘ZI ”I?Ilfenvt[%hflﬁ 2.0 F voh\rﬂ]\%gtr%cq?agk gvea\é adl S w%lﬁlelﬁe@al‘géls 7306 uﬂfn(%%olutlon

pol appli-cation: e was
waliédd dsheedtehpplefl hit air-bl ower.
Quantification/cal culation The plate was scanned at

Préﬂ@éﬁé@oﬁgbw@ﬁmmlg@ut erium |l anp. The content of
et y pnmet hoxyci nnamat e was cal cul ated in the

%kt (-eg i ‘12'%1;37’ zﬁ’th AN &RdnePAR ?ﬁd‘ﬁﬁlL) Rfei@ltn@%)‘éﬁ ﬁbﬁh@g"th@tsgmb S

e formula below. ASPL D STD X --
measurmg cylinder and transferred to a 100 mL stoppered conical flask. The ﬂask was

sonicated for 2-3 minutes for proper mixing and approximately 20 mL was transferred to a

10x10 cmy HPTLC chamber. The HPTLC chamber was saturated for 30 minutes.
Procedure

5 uL and 10 pL of the reference standard solution and 10 and 20 pL of test solutions were
applied to a 10 x 10 cm HPTLC plate separately. The plate in the above solvent system
was then developed over a distance of 8 cm from the point of application. The plate was

dried with the help of hit air-blower.
Quantification/calculation

The plate was scanned at Amay 310 nm using a deuterium lamp. The content of ethyl p-

methoxycinnamate was calculated in the product.
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ASTD D SPL Wherein, ASPL = Area of sanple

correspondi ng to ethyl p-nethoxyci nnanmate. ASTD - Area
W@BR0osMab3 p- met hoxyci nnanmate D STD = Di | uti on BET/IB2005/000136

reference standard solution D SPL = Dilution oftest

sanpl e Results EXAVPLE 10 Defsection and Quantification

of Curcumn fromthe Syrup Instrunent: Perkin Elnmer's

W Spectr to | rd
T RREY pE RSN PAEL S BHERRIE1: Bl BORERTEIGR

wer e di ssolved in ggiharmky( 50 nlL) by sonication. The

resul ting solgtion..was ysed aso@ stock solution for a
ref erence standard. Preparation of standard curve 4
nL, 5 nL, 6 nL, 7 fsTmandDPeerl of stock sol ution were

Wﬂe?% n as a reference standard solution and transfer to
y mL vol unmetric flasks. The volunme of volunetric

fl agsks wa | %‘Ee‘ﬂ%k' i

abs%‘rs}ihi o%rel\%%g §ﬁ§]§l§‘gpfégsp§§8%§ﬁ]§%g}gy§ﬁ nm 3/? lngac fe-
conagy * ahrearofediyh g-methbayeainaastd| ank and a standard
linearity_curve s plotted and the absorption of test
sanpIse & hﬁ]@ﬁé’lﬁ\i‘{%ﬁrp ﬁ?lidfaf‘ﬁ%fﬁl‘ilw Cal cul ation: ASPL
The % content of curcum noids in the finished product

= xDxeg= \Rhition of test sample

Results

Expt. No. | % w/v
Expt-I 9.17x 10~
Expt-II 9.02x 10~
Expt-II 10.20x 10~

EXAMPLE 10
Detection and Quantification of Curcumin from the Syrup
Instrument: Perkin Elmer’s UV Spectrophotometer
Preparation of Reference Standard Stock Solution

Approximately 25 mg of curcuminoids were dissolved in methanol (50 mL) by sonication.

The resulting solution was used as a stock solution for a reference standard.

Preparation of standard curve

4mL, 5mL, 6 mL, 7 mL and 8 mL of stock solution were taken as a reference standard
solution and transfer to a 25 mL volumetric flasks. The volume of volumetric flasks was

made up with methanol.
Procedure

The absorption was measured at a A max 418 nm of each concentration-using methanol as
blank and a standard linearity curve was plotted and the absorption of test sample was

measured.



Wherein A SPL = Concentration of test sanple against
wor king curve WoPL = Qy. of sanple taken in nL
woRe®alts93N i il e the present invention has beenPCT/1B2005/000136
described in terns of its specific enbodinents,
certain nodifications and eggival ents wll be apparent
to those skilled in the art and are included wthin
t he. sco f .the present invention.W Claim: 1. A
Q“ﬂﬁﬁﬁﬁ'”ﬁﬁ%ﬁﬂg@%) ‘ical formulation conprising extracts
of Adhat oda, Hedychi um and CurcunaAs@r a m xture of
Thea/ﬁ tcbl‘{t@nt' JILRLLENdiSs Bt finRKed podactext ract-ek fGlom t hese
herbs, and one or nore pharnmaceutigally acceptable
carriers and/or diluents. 2. The pharmaceutica
Whforrrulatlon of claim1l, wherein the vasicine conprises
#F8m about 17.44 X 10 3 to about 15.06 X 10 3 % w v,
t he et hyl p-nethox Pnamat rises from about
A sl Bonogiahon Qe SUAPG 0B R SRTE GETS v, and the
curcum noi ds_conprises fromabout 10.1 x 10 3 to about
Wsig. = Rty afpagpdadpken i3 MThe phar maceutical formul ation of
claim1, wherein the Adhatoda Extract conprises from
10 about 1.0 %wv to about 5.0 %w v, the Hydechi um
Extract conprises from ab { 1 %wv to about 0.6 %
w v, and the Curcunma Extract conprises from about 0.1
%w v to about O[FxftWe.. HB% whe phar maceuti cal
fornul ati on of clquiﬂ whereimxtibe® fornmul ation is

i ntended for oral EREIES a ggygqosyr up. 5. The

phar maceut i cal f(:Ez';ﬁ't on 546u m I,—wherein the

phar maceuti cal f o ation+s—Hreparedby: a. mxing a

ther apeutically effective anount of Adhat oda,
*{ﬁlme}{ﬂ?ﬂ %gen%\%ﬂ ha eh dB8sciPBR REme st itadgletifio.

g one‘or nore armaceuti cally acceptable
ech&ﬁﬁlleﬂWsﬁc@ﬁadi mbdl(ﬂijchtmm tapd equivalents will be apparent to those skilled in the

15  art and are included within the scope of the present invention.




t he conmbi ned extract to forma final mxture; and c.
clarifying the final mxture. 6. The pharnmaceuti cal
wo eoostorsbs on of claimb5, wherein the preparat i POT/IB200300136
phar maceutical fornmulation further conprises detecting
and quantifying the curcum g7 n the pharnmaceuti cal
formul ation, the detecting and quantifying conprising:
We reparing a reference standard stock solution in an
——3;-13%%1 c solvent; b. preparing standard curves by using

the sol ution of step.a d a bl ank organic f; :
1o hosta phire it e Soppite SRR AQARY Hedchium
an@@b%hﬁ[‘olﬁé‘ﬁiﬂu@ ARk 9 aRdfenfahMake BberPadtiatied i these herbs,
wavel engths after step b); and d. cal culating the

andp@recemmengpheumasawtioally deceptrblchearfiers gnd/ax didknEF t er st ep
c).7. The pharmaceutical fornulation of claim®6,
2. whefké phirthecewticel ongtlatibwpf cheias by Wheyeiaibor asidiancompnises from

nax418 nm,; 8.. T ti,c forymul at.i on . [ .
ol HRET: el TR e B AR R Bhorss
froth QbSM! 1@EIPR 108 kS RISTut OVIRX 11629, ARk, 6l itiidcuadininoids comprises from

quantifying vasicine apd ethyl p-nethoxycinnamate in
abotthE). pvdliOitete ebeutdad7 ¥ 0 alvelvi on, the detecting and

quantifying conprising: a. extracting the fornulation
3. W t Thepharataceuiice]l forgalation sHtlaim i swherein the ddbatodh Extradt

optionally co i ni.n te [ . t .
coniseaRoreost bp % pephabounh oY sghant ERr T ra oy Eolhuise
frorg%%)&ﬁqpp 6, ROaNAouS 0l6WBRE/, frd 1B Clutduith Hheact edrbipriided from about

alned 1n step b) against a standard phytochem cal
0.1 ¥amketo droua0 ATV pl ate; d. devel opi ng the HPTLC pl ate
of step c) in a nobile phase; e. optionally spraying
4. or applpihmgctitEabiftractaiion of elage it whereintbe BRIt ivinds tended for

of step d); f. scanning the plate of step e) at
oralyageras ¢oRED WAURI engt hs: and g. detecting and

quanti fying vasicine and et hyl p-nethoxyci pnamate,
5. aftdhep arngaceutlcal formulation of c%étlmQ, Wherelon t¥le pﬂarmaceutmal

formulation is prepared by:

a. mixing a therapeutically effective amount of Adhatoda, Hedychium and
Curcuma to get a combined extract;
b. adding one or more pharmaceutically acceptable carriers and/or diluents to

the combined extract to form a final mixture; and
c. clarifying the final mixture.

6. The pharmaceutical formulation of claim 5, wherein the preparation of the
pharmaceutical formulation further comprises detecting and quantifying the curcumin in

the pharmaceutical formulation, the detecting and quantifying comprising:

preparing a reference standard stock solution in an organic solvent;
b. preparing standard curves by using the solution of step a) and a blank
organic solvent;
c. measuring the absorptions of the standard stock solution and a blank

organic solvent at particular wavelengths after step b); and

d. calculating the percentage curcuminoids in the formulation after step c).



step f). 9. A process for the isolation of the

phyt ochem cal marker conpound vasi ci ne from Adhat oda
waQegbsansgn, the process conprising: a. extractPODIBE2005/000136

sel ected powdered part of the plant with an organic

sol vent and then concentrati3gg the extract to forma

concentrate; b. acidifying the concentrate and

extractin 3 ¥ ' easurin
7. qol REpiabeeABRANAG L & Al SuRFORDE: QECARICR, for messuring
absdrpgo€ BNGEMIBaine Wi th the second organic solvent; d.

concentrating the organic extracts; and e. isolating
8. VasTRé PRarmhbeutitilfopfiglat@sofdlaial 5 whedeinwhepeparatibreof the

i solation conprises crystallization.1 rocess

. The. . of

phahagentical fowravation fiRker sPERRSes debicliag i 8%?&%‘5% Vieipiap and ethyl
mSglyble 1o i s Qetebtifd Aldqubhiifyi
pfikaifng i o B SRAR Spy AL fEREIAORTES Se@ife Aldubhitying
e s Chereof | 13, The' process of ¢l aim 0. wherein

the, aci die&&@@iﬂgqﬁe ﬂfrfnh_taﬁoﬁ SitedtercR ngork Srgamic solvents airhibxtures

of cl'ar milookmdnarlly cHEBEE BoFa ORPRSH | 5 porf or mod

of cl ai mthes is perforne

with one or  GofS) Q6O i rogal sl

acel?'i c accloa?e gﬁlgg@@g#g%w%{%g% oél?lldcrg%dg]i d, I%‘Igt ri g aci gl

and nm xt yeesmdtdrgameofolvel, The process of claim9,

wherei n the second_organi ¢ sol vent .conprises pne or .
more of rieAttine e sohrtjopphiarped RyiaPdY 18 Stsaoﬁ‘%%}gﬁfcgl?hytmhemmal
et hers, f chasied hydrocarbons, ketones and
m xtur es%ﬁ%{%@% &ﬁ%g [#%e process of claim9, wherein
t hedbasi fdeselbping tied HPRECqdeic efistepckin ampbidd pasesd wi t h

one or nore of ammonia, a ni ym hydr.oxi d

tri@thyl a%ﬂtlﬁaéllyoﬁﬂﬁaéf‘?&/‘i’faﬁﬂ%?g Q%S’o‘fe{?@ﬂ]&} ldﬁrag%td’é{ the HPTLC plate
pot assi urgi{gy‘%r(g,xi de, sodium carbonate, potassium

carbonat e, sodium bi carbonate, potassium bi carbqgnate,

cal i um cwaatingithe platepEstepreha deoicnine wanalengte: ands

g. detecting and quantifying vasicine and ethyl p-methoxycinnamate after
step f).

9. A process for the isolation of the phytochemical marker compound vasicine from

Adhatoda zeylanica, the process comprising:

a. extracting a selected powdered part of the plant with an organic solvent and
then concenirating the extract to form a concentrate;
b. acidifying the concentrate and extracting the concentrate with a second

organic solvent;

c. basifying the concentrate and extracting the concentrate with the second
organic solvent;

d. concentrating the organic extracts; and
e. isolating vasicine.

10. The process of claim 9, wherein the isolation comprises crystallization.



thereof. 17. The process of claim9, further
conprising identifying vasicine in the extract,
wob@ser1393 he i dentifying conprises: a. after eRCT/ERWIIPO136
the selected powdered part of the plant with an
organi c solvent, optionallysoiltering to forma test
solution; b. applying a reference standard and test
i g lr Jgﬁ%ﬁrgﬁ%sg cll%ﬂﬁ gn@hg@iﬂﬁ ogéamcds%‘l'\%g? %Iﬁ%ﬁeg Sater soluble lower
alka@lbrsorratopl ate and spraying it with a

sprayi ng/ devel opi n ent; and f

12. vas?fé(? procese®f cipfa 1 grY‘S gew the W@Feéls%ugl% aﬁ‘fﬁnﬁ?e MPTISe ONe OF MOTe
[k Sk t t ntent in

HPIRTRE IR

se e e p
13. 01 FEnpoBR s P@lﬁﬁg@?{i R AL by BB B LRI Peptormed
with &4 hélieoligergaiid of idorgmicgrido forma filtrate;b.

extracting the filtrate wth an organic solvent to

14. 7 €MBYUE pfRBssUTS RN O 3¢ ARBRUNAS abidifitatibeisagpuidansd e/xﬂhroaletor more
C. baS|fy| ng the aqueous extract with a base;

of selphrsic acidghydneshdarioacibiaeelic asid: Ry geifti I?,hoéﬁlil%ﬁ“d’ itric acid
andcon(t:ent at [ Pg/ evaporating the solution to forma
s drying the residue; and g. estimating the
tot aI aI kal oid co&’lent

12T Pt e e AR b mprgng ormor
ohﬁan %15’[&9 BRIISaIRA BoBiehe Uethérs f dsti, chiRripbtd lh?droca:rbons
chi um spi catumand Cur cunma 1 onga, respectively,

ketdnhae apd ogetwsesdogrpeli si ng: a. extracting the sel ected
powdered part of the plant with an organi c sol vent

16.0pt ITheprdogsatitaiin ), ndiewan Sre babificatbmaetine aenaeptrets s performed
extracts;

with one or more of ammonia, ammonium hydroxide, triethylamine, dimethylamine,

sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium

bicarbonate, potassium bicarbonate, calcium carbonate, calcium hydroxide and mixtures

thereof.

17. The process of claim 9, further comprising identifying vasicine in the extract,
wherein the identifying comprises:
a. after extracting the selected powdered part of the plant with an organic

solvent, optionally filtering to form a test solution;

b. applying a reference standard and test solution to a chromatoplate;

c. developing the chromatoplate in a mobile phase;

e. drying the chromatoplate and spraying it with a spraying/developing agent;

and

f. identifying vasicine.
18. The process of claim 9, further comprising estimating the total alkaloid content in
the Adhatoda extract by:

a. after extracting the selected powdered part of the plant with an organic

solvent, acidifying the extract with an acid solution, refluxing, and filtering

to form a filtrate;



c. extracting the concentrated extracts with a second

organi ¢ sol vent and, optionally, filtering the
w@elsism t o renove the non-polar inpurities; BCT/IB2005/000136

purifying the resultant organic extracts by col um

chromat ogr aphy; and e. detec#0ng/isolating the

phyt ochem cal markers. 20. The process of claim19,

wherei n theadel At FRmidlith AR PRI QOIRIAL EAlend®RE KIRY Sreanic

conprises crystallization. 21.” The process of claim19

wher ei n tcampongdsritam ¢y ageouscaxiieet; ses wat er sol ubl e

| ower al ﬁ)angps. 22. The 'octes oé S%l aim19, wherein

t he ®seco@ bR MeEIEEIEe fa%%‘-ﬁ}? S’ one or nore of

non-gpol arexghdtifdahé Solusycwanikydresat velné®; et hers,

esters, chlorinated hydrocarbons, ketones and m xtures

t herceof . cPBceniratingppetaiingfthesodytianity fomyp rerigue;

Conpri Si | AR he et hyl pmethoxyci nnanmate or

cur cum nr}fg%lhg%ﬂgél%ﬂrlg%?? wherein the identifying

conpy i sesstidatigd thetotekdlkaleid dogtehhe sel ect ed powder ed

part of the plant with an organic solvent, optionally
1901 | t £bideesstr f1Ri88laidresiths PhybdHRhicdd madlplchipguads ethyl p-

reference standard and the test solution to a
methexieiteplate and cyrcugain dtosptheplatinleRichivit GprHte aog Greuma
loz%a?'rés%%ﬁ&ﬂ%@eth% rgée}ék Q&nﬁpﬁn%hxormtopl ate and spraying

R prayi ng

a ra deve épl'g agent; and e.

identifyin : et ho i hnamat e. or_ curcum n. .24, The.
procks sy c??‘%&‘ﬁﬁ’rgn#i é%%‘%ﬁ‘f%‘@ ered, gt ?f;t?‘ﬁ é ﬂa]gg Wtﬁﬁ’tni WgeTY g, golvent
cur cur ni rb%ki@inﬂ%o%ﬁinih@ﬁa"t&; Curcuma extract, wherein

the estimating conprises: a. after extracting the

sel elot ed qooewhénating fwraxtieétst he plant with an organic
sol vent, m xi.h he ex 1.t I i - X

oo Y & A PR ES BERGIE P oy AN SR By o
absor banagtighaltyh eﬂt&ﬂh% tlie@oludibn 36 BMndIE tRgAdMBbdlapimpurities;
organi c solvent as a blank and then calculating the
cur cni ndTugi€yips Hhegigpultanborgape epirately cJpumg chyeraigeraphy; and
wherein the organic solvent conprises one or nore of

€. detecting/isolating the phytochemical markers.

=

20.  The process of claim 19, wherein the isolation of the phytochemical markers

comprises crystallization.

21.  The process of claim 19 wherein the organic solvent comprises water soluble lower

alkanols.

22.  The process of claim 19, wherein the second organic solvent comprises one or
more of non-polar aliphatic, cycloalkyl solvents, ethers, esters, chlorinated hydrocarbons,

ketones and mixtures thereof.

23.  The process of claim 19, further comprising identifying the ethyl p-
methoxycinnamate or curcumin in the extract, wherein the identifying comprises:
a. after extracting the selected powdered part of the plant with an organic
solvent, optionally filtering to form a test solution;
b. applying a reference standard and the test solution to a chromatoplate;

C. developing the chromatoplate in a mobile phase;



non- pol ar aliphatic, cycloal kyl solvents, ethers,

esters, chlorinated hydrocarbons, ketones, |ower
w@bdoanoizss and m xtures thereof. 6. The processPOf/IRH0eH/000136

24, wherein the absorbance is neasured at a wave

| ength of 418 nm 41

d. drying the chromatoplate and spraying it with a spraying/developing agent;

and
e. identifying p-methoxycinnamate or curcumin.
24. The process of claim 19, further comprising estimating the curcuminoid content in

the Curcuma extract, wherein the estimating comprises:
a. after extracting the selected powdered part of the plant with an organic
solvent, mixing the extract with an organic solvent;
b. filtering the solution of step a);
c. measuring the absorbance of the solution of step b) against an organic

solvent as a blank and then calculating the curcuminoids content.

25. The process of claim 24, wherein the organic solvent comprises one or more of
non-polar aliphatic, cycloalkyl solvents, ethers, esters, chlorinated hydrocarbons,

ketones, lower alkanols and mixtures thereof.

26. The process of claim 24, wherein the absorbance is measured at a wave length of

418 nm.



