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The plants of the order Scrophulariaceae are known to possess medicinal properties as
reported in traditional medicine systems. The medicinal efficacy of these plants arises

20  from the numerous glycosides present in the plants of this order. The more accessible of
Scrophulariaceae plants are the plants in the genus Picrorrhiza. Three members of this
genus are of particular interest because of their safety and absence of toxicity. They are
Picrorhiza kurrooa Royle, Picrorhiza scrophulariflora Pennell and Neopicrorhiza
scrophulariiflora.

25
Picrorhiza kurrooa(known as Katuka in India) is widely found in India. It grows in the
Himalayas at an altitude of about 3000 to 5000 metres. The extract is known for its
properties as a liver protector and an immune modulator. Roots of the plant have been
traditionally used in the Indian Ayurvedic system of medicine for asthma, bronchitis,

30  malaria, chronic dysentery, viral hepatitis, upset stomach, scorpion stings, as a bitter tonic
for stimulating the appetite and for improving digestion. It is known for its therapeutic

- value as a hepato-protectant and for relief in fevers but there is no disclosure or evidence



for stinulating the appetite and for inproving digestion. It is known for
its therapeutic value as a hepato-protectant and for relief in fevers but
there i s wo2dilgekpsure or evidence in the prior art asprto/inadb@ssdt acts
agai nst hepatitis or other viruses or is a nere rejuvenant of the liver.
The plant also grows in China, Nepal, Bhutan and other regions, where roots
and 5rhi zones thereof have been traditionally used for dysentry, jaundice,
st eam ng of bone, hepatoprotection and i mmuno-nodul ati on function. The
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~ of the above mentioned three Picrorhiza species or the other or one or more
simultaneously. For example, where a mixture of extracts of the said species is being
15 considered, the term PK would refer to all. The meaning appropriate to the context may
be taken. The initial ‘P’ is used as an abbreviation for the term Picrorhiza. The terms
‘principles’ and ‘factors’ are also used interchangeably in this specification and are

intended to mean the same unless otherwise required by the context.

20 References to ‘extraction’ in this specification may be to the process of extraction of the
plant matter as a whole or to the individual operation of extraction which is one of the
steps(the leaching or solid-liquid extraction step) in the said process. The meaning
appropriate to the context may be taken. The terms ‘component’ and ‘constituent’ have
been used interchangeably at some points herein, the meaning being quite clear from the

25  context.

Plant matter refers to the starting material for the process of extraction of the invention
the final product appearing at the end thereof being referred to as the extract. The term
‘plant matter’ has also been used to refer to the plant-matter-in-process that is, at different

30 stages in the process. The liquid streams at various stages in the process are referred to
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medi cinal facfors of PK that have been reported, discussed or investigated
ei ther inthed¥iof #di t i onal nedicine practices or in the nodern prior art are
mainly NLCs. It may be noted that prior art(including traditional nedicine

practices) has confined itself to use of only water and al cohol s( et hanol
and It is now known that plant matter of the P. genus in particular and the Scrophulariaceae

15 family(S. family for short) in general comprise both lipophillic and non-lipophillic
constituents. The lipophillic compounds and constituents of said family are referred to
further herein as LCs for short and similarly the non-lipophillic constituents and
compounds of the family as the NLCs. This is in the interests of conciseness and without
any limitation to the scope of the invention.

20
These inventors observe that all the above named medicinal factors of PK that have been
reported, discussed or investigated either in the traditional medicine practiées or in the
modern prior art are mainly NLCs. It may be noted that prior art(including traditional

- medicine practices) has confined itself to use of only water and alcohols(methanol and

25  ethanol) as extracting solvents. These inventors note that said solvents generally
speaking, extract the said NLCs, and almost leave out all the LCs. Consequently, the
attention of the prior art has been solely on the NLCs and their medicinal properties and

has not extended to these other components.

30  The chief NLC in P. plant matter are the glycosides thereof. In modern times, a wide

range of medicinal properties of the various plant glycosides have come to light. They
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general |y speaking, extract the said NLCs, and al nost | eave out all the
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consi der alshg therelty suthsdipephifioyconstijurats efithe \ifa@ily- This i nvention is the first
to consider the said LCs and to verify their quite extraordi nary nedi cal
significance ,for exanple, as anti-viral conpounds. This 20i nvention has
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IS higher and wider. This invention is the first to consider the said LCs and to verify their

quite extraordinary medical significance ,for example, as anti-viral compounds.' This
20 invention has also established for the first time that the presence of NLCs tends to impair
and reduce the medicinal efficacy of the LCs and that it is therefore important to produce
' PK extracts that contain the LCs substantially exclusively or with the minimum of NLC
content. To this end, these inventors provide a novel process and have identified
appropriate solvents that preferentially extract said LCs and whose extraction profile is

25  such as to substantially keep out said NLCs.

These inventors observe that the NLCs mask the medicinal effects of the LCs.

The presence of any NLCs in an extract containing the said LCs has the effect of

reducing the medicinal efficacy of the latter. [t may be that some of the NLCs of the S.
30 family have an action opposite to that of the LCs. Whatever the mechanism, this

invention has experimentally established that the LCs have pronounced medicinal effects



25such as to substantially keep out said NLCs. These inventors observe that
the NLCs mask the nedicinal effects of the LCs. The presence of any NLCs in
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pi cr 089 del88hd ot her gl ycosi des and al so apocynin. Rather than the said

pi crosides present in the original plant matter, what we have in the

extract of the invention are aglfycons derived t her efrom 20
The chief medicinal factors in the former are the fatty acids and terpenes found in the S.

family of plants followed by the aglycons arising from the S. family glycosides. Said
fatty acids, terpenes and aglycons evolved in the prdcess are absent in the latter. Asis

15  known, the glycosides in PK plants are the picrosides I, Il and Il etc. The latter
therefore consists mainly of said picrosides and a compound named apocynin while the
former is substantially free of both said picrosides and other glycosides and also
apocynin. Rather than the said piérosides present in the original plant matter, what we
have in the extract of the invention are aglycons derived therefrom.

20
It may therefore be noted that the process of the invention is not merely a physical
process of extraction but incorporates chemical changes. These inventors observe that
hydrolysis and esterification reactions are occurring during the process of extraction
resulting in the release of said aglycons in the extract. This hypothesis is submitted

25  without commitment, as the higher medicinal efficacy has already been established by

- experimental observation. This invention has experimental proof that chemical reactions

are occurring during extraction so that the extraction process of the invention involves a
combination of physical and chemical changes. This invention prepared a hexane extract
and also an extract wherein the first solvent was ethanol and the second was hexane.

30  The yield in the former procedure was found to be about 35% greater LCs. HPLC

analysis indicates the presence of aglycons, steroidal terpenes and long chain fatty acids



It may therefore be noted that the process of the invention is not nerely a
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comm tnent, as the higher nedicinal efficacy has al ready been established
by experinental observation. This invention has experinmental proof that
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20 extract of the invention is not known nor is there an explanation of the superiority of their
medicinal action vis-a-vis the prior art extract components. But these inventors stress

that the said superior medicinal activity is experimentally established by this invention.

The drawbacks of the prior art extracts are therefore, the presence of the glycoside
25  components that are of considerably lesser medicinal efficacy than the said terpenes and
other LCs of the S. family of plants. The range of medicinal effectiveness of the
glycosides is also considerably lesser than that of the said terpenes and other LCs.
Although they are hepatoprotective, the said glycosides do not possess anti-viral activity.
The said LCs on the other hand, exhibit étrong anti-viral activity both against DNA and
30 RNA viruses and their action is therefore much wider than the limited liver-protective

and regenerative action of the said NLCs. The prior art extracts are highly bitter such as



The drawbacks of the prior art extracts are therefore, the presence of the
gl ycosi de 25conponents that are of considerably |esser nedicinal efficacy
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of nmedicinal effectiveness of the glycosides is also considerably |esser
than that of the said terpenes and other LCs. Although they are

hepat oprot ective, the said glycosides do not possess anti-viral activity.
The said LCs on the other hand, exhibit strong anti-viral activity both

agai nst - DA, A o3 URDAatble UAE thelt \hab ddpiabil R LitaiusiferidR &8 BERSBonBICh Wi der than

the limted l1ver-protective and regenerative action of the said NLCs. The
prior art usplessanitodomraontpogénity.,, bitter such as to be al nbst unpal at abl e and
their unacceptability extends further to their strong unpl easant odour

conponents. The drawbacks of the prior art processes of extraction are that
t hey are Thaliandacks@f Wripeior artphstesseeof eMractiancdrothmt they heenohfisgtbtorvattdranol  and

do not _exte to | e .range .of solvents that yjield vel and better and
more usef ﬁ‘l“PTgﬁtt‘i"%E é\{? %ﬁfhél‘f‘ﬁr’i]'i g "E‘ﬁ%‘nﬁ&‘%d% "toﬁg"té/é ?’MF@? "3AgE8e i nventors
have expegd @i dhd el Hbadllahd Betbriahd elogdusefl] lextrichesontdidihg tHed Cise ted S.PK
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pharmacol ogically in the treatnment of viral diseases. The in vitro

i nvest i gaPfayifingsen{igaatigndbaiit isiaygly stfective grti-yuel fORPRFIFPRed by i ndependent
| abs. They confirmthat PK |ipophillic conmpounds have

As is known, phospholipids involved the structure of cell membranes comprise two
15 highly lipophilic(fat-loving) alkyl chains and a highly hydrophilic(water-loving) ionic
group at the other end, typified by choline phosphate. The inventors believe that this
allows the lipophillic moieties in PK extracts to be more active pharmacologically in the
treatment of viral diseasés. The in vitro investigations by the present inventors have
been confirmed by independent labs. They confirm that PK lipophillic compounds have
20 - very high anti-viral properties against DNA and RNA viruses including Hepatitis B,

influenza, retroviruses such as HIV, and other viruses.

It is therefore the object of this invention to provide a PK extract wherein the lipophillic
components of PK plant matter are substantially the major components thereof.

25
It is a further object of this invention to provide a PK extract wherein substantially all the

lipophillic components of PK are faithfully represented in the extract.

It is a further object of the invention to provide a PK extract wherein the non-lipophillic

30  components of PK are substantially absent or are minimised.



20 very high anti-viral properties against DNA and RNA viruses including
Hepatitis B, influenza, retroviruses such as HV, and other viruses. It is

t her ef or ewbhg1@Rikeet of this invention to provide a PK extfiRsfiombesei n the
| i pophil.lic conponents of PK plant matter are substantially the major

conponents thereof. 25 It is a further object of this invention to provide
a PK extract wherein substantially all the lipophillic conponents of PK are
faithfully represented in the extract. It is a further object of the

i nvent i Onlttig)%%lpﬁjrﬁil@li ?a'g)éfo?ﬁltig RACLntiASS ﬁ%o@icfe_rﬁq)l@%fdc{ RABRIN thé pidPconponent s
of PK are substantia ﬁ absent or are nimsed. It 1s a still further
obj ect of ptihdiples,mvparticdar the PKrglydodidesaridihe uopleasantwidensiompohentd presant

principles,,in particular the PK gl.yv.cosi.des and the unpl easant odour
corrponentéﬂ%f?@%egsHE’Sti"ﬁlabkag?eg?gwg&é%mlsaepl y absent or are mininmised. 5t is
a further object of the invention to provide for a process of extraction

for making a PK extract erein said ljipaophillic factors e the major
conponent & inmfrhKePRIFs Otf% TRGFRIPR HuPFRYIdE ?‘@ A PARGEST %ta?i‘ltra?’ﬂ@rg{f’ém? ‘Bgtaajnt ially

absent or pRidxiddiSffreih baill Sipsphiflic fActdry bleRE major €6thpéifentshing wheM@ntheon t o
provide for a said extraction process such 10that the full set of

| i pophi | | hen-fipenhdltig fastarg phHBK [age subatansiallyjahsanher pRipisght matter are
faithfully brought out in the extract and that said hydrolysis and
esterification reactions are allowed to proceed or indeed encouraged. It is
a furt her Itdbj stilt fusthet dtiject iofithéminiventiondo provideder asajxt @drmstonproesss seaht i on f or

maki ng.a PK 15 ract...wher ei he extraction of,t erpenes and the fatty
aci dsqp_n WE&'S%&%QFI'B‘N%HF'C ﬁ@%@%f’“@galﬁ’a‘?{FWE'@&h%ﬁg phﬂ'} Frﬁlg?r The maxi mum
conver si ofi@fullyogdhy 6@sh desextracta@l Y0 Bsid BydtoByiR A Beificxbh aattien t her eof
I s -achi eved by the suitable selection of solvents and the choice of

ext r act i oAreptpwatogrgceed or indeed encouraged.

It is a further object of this invention to provide a process of extraction for making a PK
15  extract wherein the extraction of the terpenes and the fatty acids in the original plant

matter is maximised and further the maximum conversion of the glycosides to aglycons

and subsequent extraction thereof is achieved by the suitable selection of solvents and the

choice of extraction parameters.

20 It iAs a still further object of this invention to provide a set of solvents whereby PK
extraction can be carried out to obtain an extract, the major components whereof are said
lipophillic compounds and that substantially prevent, or minimise the extracting out of
the non-lipophillic constituents and/or the bitter and the unpleasant odour components
thereof originally present in the PK plant matter being extracted.

25
Acccording to the invention, therefore, there is provided an extract, or fractions thereof,
of the plant matter of the Scrophulariaceae family of plants, for use as medicinal,
nutraceutical and food compositions in the prevention, elimination, treatment and
management of various liver disorders and diseases arising from viruses and other

30 pathogens and toxic substances; of infections and diseases caused by DNA and RNA-

based viruses in general; of infections and diseases/disorders associated with various



201t is a still further object of this invention to provide a set of
sol vents whereby PK extraction can be carried out to obtain an extract, the

maj or conpensgieswper eof are said |ipophillic conpounds pefgnididbhoosss
substantially prevent, or mnimse the extracting out of the

non-1ipophillic constituents and/or the bitter and the unpl easant odour
conmponents thereof originally present in the PK plant matter being
extracted. 25-Acccording to the invention, therefore, there is provided an

extract QE)T%@@J t%gtr%rla 2@5 g@iozog‘fvutahﬁllf highd to BRfchies er@[ouﬁt@?ed?ﬁ bRHlaad | aceae

famly of _ For us medi Ci nal, nutraceutical and food conpositions
in the prdsterhiation indbstry; aat hepatoprotectivemgentsasch prapladastie withotgardte byes | i ver

di sorders and.di seases ,ari.sin om, Vi ruses. and ot her..30 and
Lox ¢ suberdnbesoenr arpeueome fohoindt SEEToR B Rolly BARR M D e
viruses | And giffaPdubjeeis andfie edseactsaraliddubirs cakkbadiAts@ntrisihgabs hgiphtibd Wi t h
various WO 2011/024196PCT/ |, Nzglf)/ 000534 . vi r| S1 fuﬂ i, bacteria .and

prot ozéa; constigentsof ghesauhamily of plapisy §"€‘ﬂf&§ﬁﬁt ek ?chOBFt&P@EH‘eé‘HH

fermentat ibeiagionsiylsmae:ofaﬁe@rﬂaﬁ&%f@&ﬂq&m;{bmaa@.ent; as a prophylactic with
regard to Ii1ver and other organs and systens and for other applications in

the health and care of human and ani mal subjects and in research and

i ndustry, sajd. C ri sl i L ' : h i d
oty of ARaRIEi iRy aRER bRl e |S ARRY G ERRERL bRaiatud ok 1° N
or nore ofthd planttheittecfrem oot os aiode plants bfthe Scplpamusiacetie damidy ofjplamts t he

I nvention, therefqgre, there .is further oyi ded a process.of  extraction for
the pl!8nt REPTYEPS ﬁ'reéfﬁpﬁﬂ objpinpgt e%‘l"%\tﬁflg{eﬁo lf%eé‘trgﬁtgg;pﬁ‘fﬁlegﬁlqgat@‘é&aédf anily of
pl ants 10GPMPHaftértd alphpafei &P peratiOPiseqiifg shétPasduaitg, BRSpphig, blanding,
extracted; subjecting the said plant matter to a preparatory operation as

required siadngsmshine: gningling RSpIHE G OthersasRACHBS therplangnatier 1eRithey, gri ndi ng,
sl eving Orpré&&%r? stef %&%Cﬁrla-ragtef'rnﬁ]e@ h&hquEBh &ivént, QBdsE solvents, or a '
solvent mixture, that preferentially extracts the lipophillic components in the plant matter
15 at pre-determinéd temperature and for a pre-determined duration of time in one or more
extraction operations arranged in series, or parallel or a hybrid configuration, separation
of the extract solution from the plant matter in process by any of the known means;
separating the solvent from the extract solution by any of the known means such as

evaporation of the solvent to yield either a concentrated extract solution or a solid form

20  product.

The PK extract of the invention therefore essentially comprises the terpene constituents
of the S. family of plants. The extract may comprise one said terpene or any mixture of
the terpenes of the S. family. Preferably, the terpenes are the single major components
25  in the extract and the terpenes and fatty acids are the major part of the said lipophillic
components in the extract. The extract further comprises the fatty acids of the S. family
of plants. The PK extract of the invention also essentially comprises the aglycons of the
glycosides present in the S. family plants. These glycosides undergo reactions (like
hydrolysis) or decomposition under the extraction conditions and yield their respective
30  aglycons that are then extracted out by the solvents of the invention into the extract.

Preferably, the combined amount of the said térpenes, fatty acids and the aglycons, that is



preparatory step with a pre-determ ned non-aqueous solvent, series of

sol vents, or a solvent mxture, that preferentially extracts the

| i pophi | Iwo 200mpenents in the plant matter 15at pre- det ecmiinsdob@sper at ur e
and for a pre-determ ned duration of tinme in one or nore extraction
operations arranged in series, or parallel or a hybrid configuration,
separation of the extract solution fromthe plant matter in process by any
of the known neans; separating the solvent fromthe extract solution by any

of the kn%gglemm% aSHol RBOWVRPRI &lrhare, PlerthBlysSmb ¥RRict bPthkiidledtion fsher a

concentr at extract solution’or a solid form 20product. The PK extract of
t he i nventfieonf thesnidfbittes gbysosides and(the apeipt pEilg otheeNLES e e eXBAEHS t uent s of

the S. fam fr Olo X ' n Lk t or any
it ure opepiiat G Rsa RS B0 BELT ARYREIRL SRpIPTPreIRubly, BEBRIMCT 2
si ngl ﬁ mejofsaid glypaxidas; lutRiSidas, plveosédes mad époapuintahd dtosimptepetberadods fett t y aci ds
are t nmaj or t of t said |i hi]l.ic.co ent.,s in the extract. The
extrac fl‘}%“t‘eﬁg%]{é’dﬁ‘p‘?’ﬁ %tjgge PHck atpttg%grﬁh*ydgsséﬂga"tnﬁ@%§?tt SRS B ants. The
PK extractomblet he i nvention al so essentially conprises the aglycons of the

glycosides present in the S. famly plants. These gl ycosides undergo
reactions (like hydrolysis) or deconposition under the extraction

conditio niNﬁlﬂﬂ (el s%l)ge éﬂ?&%]fnvéﬁm?meisyg PROBIYCHBe tnba iR Ray REMe BXtdcact ed

out by the solvents' o e Invention into the extract. Preferably, the
conbi ned affenytpecits inhmidshifemileppplnes., 1fwilkbe rotéddbatthelprokessafeyteastion t hat i s
WO 2011/ 024196PCT/.1 N2010/ 000534 of 1 he as_a, whol e p. or nore.
Pr ef egl_ébl f?‘g‘}eﬁgveé‘%‘? BEesIorandsamp lﬁféﬁ???lgfﬁ%??‘)f LTS 1e§.r{é§%gl§)?§sﬁ¥{1 ¥\ﬁer
gl ycosi desingsigl tHeh@idaroeess isabiapthtde af 1 miduEs of said dpeciex tPrefetablys tHeekuaen.
0.01% by wt. and 20% by wt of the extract as,La whole. Preferabl % [ he
anmount is from a mixture of the three species mentioned hereinabove: Picrorhiza kurrooaRoyle,

Picrorhiza scrophulariflora Pennell and Neopicrorhiza scrophulariiflora. These three

species are favoured from the point of view of toxicity.

15 ’

The plant matter used for extraction may be any part of the plant such as the roots,

rhizomes, stem, leaves, flowers, bark, seeds and others. Within the scope of the invention,

any mixture or combination of said parts may be extracted. Preferably, the plant matter

extracted is either the roots or the rhizomes, more preferably a mixture of the two. Any

20  other mixture of said parts is also within the scope of the invention.

The extraction process of the invention is a solid-liquid extraction process. As mentioned
hereinabove, the plant matter may be any plant of the S. family of plants. Within the
scope of the invention, it can be a mixture of plant matter from different said plants.

25  Preferably, the plant matter is from the species Picrorhiza kurrooa Royle or from
Picrorhiza scrophulariflora Pennell or  Neopicrorhiza scrophulariiflora or any mixture

or combination of the three species.
The said preparatory steps are optional and one or more thereof may be adopted as

30 required. Extraction can be carried out on wet or dry plant matter. Preferably, the matter

is pre-dried either by solar drying or process drying. Preferably the plant matter is cut

10



of said glycosides, kutkisides, picrosides and apocynin and drosin together
does not 5 exceed 20% by wt of the extract. Preferably | ess than 10% of the
extract iwowatian4®el uble. Wthin the scope of the inventcenN2ditveossai d PK
extract of the invention may be the extract of any species in said S
famly of plants. It wll be noted that the process of extraction 10of the
I nvention is easily and sinply extensible to any said species. Equally
easily and sinply the said process is adaptable to any m xture of said

speci es. ErLcFéh%Pﬁé?ll 1% redud tHOGiZea6 Endupe }Sertemcﬁiqu&wé&nm it € ektRicBidn SBECI es
a k e, h

menti oned here bove: Picrorhiza kurrooa Roy Picrorhiza

scr ophul aPieférahlp theplanl hattands ¢veshsil endgiound tostsizpiangeef abpuio-a mTRiEg er t hr ee
species are fa f h ol.nt l: f toxicity. 15 The plant
ol AL NG Sfitln ! iR

matter us ror extr the plant such as the roots,
rhi zomes, stem |eaves, flowers,. bark, seeds and others. Wthin the scope

of the_inyention, an I Xt ure or nmbi nati on of said parts be

extracl ed Thesalyent 3‘&‘%",‘{?{‘ PPEhit Ogtgf’f’@’remé% ‘F&8?'§8uq°§5'ei?tt‘ﬁBFe?‘?'ﬁl%lyf‘%‘t s of
the rhi Zopgigy, biPoParRhE biteABIVents dFt WithIrEth®Ecopb 8f ihéGnveiyn. 2B@tdisbly ikt ure of
said parts is also within the scope of the invention. The extractjon

process ohon-pleohahigdiit menohygrig alsehqlsiof shgin langth of fr PoROps @t magberent i oned
her ei naboyg, etla‘?thg{gé\'{]thgﬁlgltﬁs}agﬁar.% sgﬁeﬂf;%fﬁﬁta%w cifher h& @dfr&ﬁfﬂoméhml opl ants.

Wthin the scope o ntion, e’a mxture of plant matter from
di f f er ent fasabompiearatomsdb iPsteliauzior g cy¢liver ping portivattheseini sWithowh t he speci es

Neop & or AT Spt o pf e b anen G 50t S FogRe MR SEIMVRER e T ce

species. The said preparatory steps are optional and one or nore thereof
may be adopted as 30required, Extraction can be carried out on wet or dry

pl ant nmt Peghlorpmethanes hexane bexgae.cehexpre, fleengsr trReO ke EEO0\el¥l 182 drying” or
process dﬁxﬂy?ﬁetoﬁé,e\t’ﬁyﬁpéﬁ(te} iy 1 REARE, tBRkdnSY, DMACHpropanol, formic acid,

formamide, methyl ethyl ketone, N,N-dimethylformamide, acetic acid, acetone,

15 acetonitrile, benzene, 1-butanol, 2-butanol, 2-butanone, 1-butyl alcohol, carbon
tetrachloride, chlorobenzene, chloroform, cyclohexame, 1,2-dichloroethane, diethyl ether,
diethylene glycol, diglyme(diethylene glycol dimethyl ether), 1,2-dimethoxy-
ethane(glyme, DME), dimethylether, dimethyl-formamide(DMF), dimethyl
sulphoxide(DMSO), dioxane, ethanol, ethyl acetate, ethylene glycol, glycerine, heptane,

20  hexamethylphosphoramide(HMPA), hexamethylphosphorous triamide(HMPT),
methanol, methyl t-butyl ether(MTBE), methylene chloride, N-methyl-2-
pyrrolidinone(NMP), nitromethane, pentane, petroleum ether(ligroine), 1-propanol, 2-
propanol, pyridine, tetrahydrofuran(THF), triethyl amine, o-, m- and p-xylenes, white

spirit, vegetable oils, petroleum naphtha, turpentine, oxygenated solvents(like alcohols,

25  glycol ethers, methyl acetate, ethyl acetate, ketones, esters, glycol ether, glycol esters);
organic compounds used as solvents include aromatic compounds and other
hydrocarbons, alcohols, esters, ethers, ketones, amines, and nitrafed and halogenated
hydrocarbons, inorganic solvents like ammonia, sulphuric acid, sulphuryl chloride
fluoride, surfactants, detergents, pH buffers, water and heavy water.

30
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and chopped to reduce the size to ensure better solid-liquid contact in the
extraction step. Preferably, the plant matter is crushed and ground to a

si ze rangwoebuiakes 1-5 nmsize or below. Preferably a lplcanskiiovgoosperation
is carried out. 5The solvent adopted in the process of the invention is
non- aqueous. It is preferably non- polar, but polar and other solvents are
within the scope of the invention. Preferably it is non-al coholic but
nonohydri ¢ al cohols of chain length of four or nore C-atons may be used

even though g sﬁ%ﬁe &%ﬁ@fnverﬂbﬁ ROLUBBGoPhE) 68 8R1iYd &ittWfl a svengt hydrocar bon
four or re G

chain of fi¢ atons in Its structure or a cyclic or ring portion
t herei n. Wiktousf ahptwerdt moienef theatiove seleae Alfternativelys wathin e seope oftievent may

be one fromthe follow ng List:.Dichl - ne,
c- hexane, "T'§M%h 3’,““{‘:%% be ﬁ?’i'@,ﬁ]ok};'f‘ %%ﬁ%&gbq%ﬁ?%/w Eet one f&o Vi ﬁritg | acet at e,
et hyl acekétaed fretauheatalve. DMA, i -propanol, form c acid, formam de, nethyl

et hyl ketone, N, N-dinethylformam de, acetic acid, acetone, 1l5acetonitrile,
benzené, 1-butanol, 2-butanol, 2-butanone, 1- butyl al cohol, carbon

t et r achl orfindBroceRl P ERRANER BE theGiN AL Eoprisey & bsllER@I® extdacBosibtepl or oet hane,
diethyl ether, diethylene glycol, diglyne(diethylene glycol dinethyl
et her), 1whersimibe Rlselmaterisceptgaied withesuitabieselvepi(®r nBle extract of the

i 1811 1 B0 TR o B YER) on A HRATO1 ety

acet at e, ( | ycertne, heptane,
hexamet hy ithehiosgtion.arW kg hdsEppe dithe inyehydnp thespiract of thetinyeatipel a@MbVPT) |

nmet hanQl , nethyl t-butyl ,ether (Ml net hyl.ene lori t - 2-
pyrr olqﬁdi Hﬁet*?gr(eﬁllws)a?y ﬂf%ﬁ&ﬁ%‘f\'ﬂ ér,'sB%’éﬁ?" nes letg ?%’ﬁ(%}elﬁt%];'{e{!ﬁnesr g%rsglxlr%‘él)z,

1- pr opanolextratioRabpsrbéalt gePastiatlidig liqlictled aay(HkoCOR pextibon, ehzyinedticy| ami ne,
o-, m and p-xylenes, white spirit, vegetable o'Iﬁ, et r ol eum napht ha,
t ur pent i n@rocgssyBemhrang flFtipenkiqyidiQuid gx %ﬂﬁ'@l’sl,‘q“%i?@q fraghqiiefeSIn et hy|

acetate, %&ll?é'cltiog,cr@{'é’i‘g hab€4,AREHon, ERloRlafogrdphy oPbtheisher . gl ycol esters);

or gani ¢ conpounds used as sol vents include aromatic conpounds and ot her
hydr ocar bons, al cohols, esters, ethers, ketones, am nes, and nitrated and

hal ogenat ed. .hydr ocarb . 1. nqQragani c | ke i ic acid,
sul phﬁ?y.l %g%‘r%ﬁecfé"ffﬁ (336? t é’?‘alsolcijl'r {}]15(? ¢ t:rlgn) t§?o'?i§1§ttéef rt lgeelﬁtgémg ﬁﬁ%ru%wg rggsifgfwat er and
heavy wat @ie soB@nt BYRvaPArkfiOR 6lhérGTdanNE 2y Bk Afied3rsubjected to other operations

such as grinding, screening, adsorbing on excipients or others. The extract may be in the

form of nanoparticles, nano gels or processed to constitute a vaccine or an adjuvant.

20  Within the scope of the invention, the extract of the invention may further contain one or
more of the following constituents of the said S. family of plants: glycoside esters,
glycoside ethérs, aliphatic compounds, aromatic compounds, glycosidic carboxylates,
steroidal glycosides, long chain fatty acids, aglycones, acylated aglycons, fatty alcohols,
fatty acids, steroidal esters, steroidal fatty acids, steroidal alcohols, sterols, terpenoids,

25  steroidal triterpenes, oxidised triterpenes, esters of triterpenes, acids of triterpenes,
alcohols of triterpenes, cucurbitacins, terpenoid moieties having 5-40 C-atoms, long-

chain hydroxyl fatty acid moieties, resin acids, triterpenoids built on steroidal skeleton.
Within the scope of the invention, the extract may be in any of the known forms for

30  administration orally, intravenously, intramuscularly, sub-cutaneously, peritoneally,

rectally, nasally trans-dermally, dermally, sublingually or others. It may also be in the

12



Wthin the scope of the invention the extraction nmay be carried out wth a
sol vent m xture of any two or nore of the above solvents. Alternatively,
within thwooope4pt the i nvention, extraction may be carpcirasN200booss seri es
enpl oying two or nore solvents selected fromthe above. 5 The process of
extraction of the invention conprises a solid-liquid extraction step
wherein the plant matter is contacted wwth a suitable solvent(s). The
extract of the invention nmay be produced by the process of the invention or
ot her Wi t hidh {Mfy S AR&KnBIvn nkRAidin 8AEsi 238 ma¥icoHphisd ARlithed 6t dfout,TRvbayent i on,
the extract of the invention may be 10 prépared by any of the known neans
for carryitastg, teyture and ethers.adihie gxtragt @pthe drsigntien mgy Pe;@ gentainaddigiondn,  absor bent
gel extragtion...l|j i %ﬁ?ﬁ ! N gETcTA) LE process,
menbr ane 'ﬁ?elr?pr&étt“% %ﬁ‘f&?ﬁf"?sgdﬂf’ -1 Eiqtltij\%égthex r g@iéltegﬁ& ‘ﬁd?fg‘ﬁi’ﬂ%ﬁ% [ %ngt raction,
resin ext cambination therapewsie effectse bestt r Said additivasimaynleet rogritaqrhfactors totyiedd & .
15Wthin the sco 0 he invention, the extr.act .product. of the.invention
af ter ?enﬂV'éTceBtF‘Pafﬂ'éttogalc%ﬂ?s%gp ‘gglégﬂagf‘i'tbcnacé?n‘opﬁ rrr’rﬂ‘rl‘rse%lfns Chn%ya‘? be>dried or
subj ect ed afe® sQfdrgvitaReisinimdRes, Sufikb fSdsyfetadk, bs, faBr #&1] sigohodgselvaitng on
exci pients or others. The extract nmay be in the forahgﬁpganoganticles, nano
gel s or prodedewplantexpags Tihe gkeach oftie invysatign may be g s n CORPYFHN P t he
scope of %Qslu;aQNﬁf@a;@npoopmﬁc sthpcehts K a bilbicbASNS! 2BorBBY off Bikyf ke CONt ai N
one or nore of the follow ng constituents of the said S. famly of plants:
gl ycosi de kesweexsipighty.ciwicatracs ofi gregnveatipw may ibe opensby persessad dyrther &

conpoypds, galycaosidic. carboxyl ] . i . in fatty
o 0o 1B5S e 58 fejeS ot nfl S0t I HRY e HofGRE 1 iTecrlu e S0

st er oi dal aespabBity. Hisrsutld alodffed tymawfds: sast etatcttad withinthebwmpe of gieol s,
terpenoi ds, 25steroidal friterpenes, oxidised_triterpene sters of
triter pend¥venies. @éa‘BP'aeﬁ Pf e INERreGsHGT 'é"eo?taf‘ﬁiarr&'ég (l?se,xgﬁ(ﬁtur bi t aci ns,

ter penoi d g3 &lati6s 1 WA Qi fRrdR fae@RFomdgeRiatidiakdiinvdionsid ofreist y acid
noieties, resin acids, triterpenoids built on steroidal skeleton. Wthin

the scope of the invention, the extract may be in any of the known forns

for 3Qadmmistrati pn o . [ V, | Ve.. d.nt: 1S h
sub- casané@'ﬁgi‘@,& Bgtrhf:t"(()\%ég 'f‘}"‘l“ E’ée&tggﬁ();l}ﬁl %ésfg%zfléﬁmﬁgbgéér eI0 §/° dernal ly,
subl i ngualidvwentién. otTherextradttmayebe fedctiondte bynartytod theMdown means such as HPLC-

2011/ 024196PCT/ 1.N2010/ 000534 form of , a t he kn di cj nal ts and
may conpr itigh BerfrmagessLiagid P‘Bﬁﬁo,graph)é&éﬁg,hr?@?f’%rfl&?mﬂQﬁf’éo%ﬁr&' o@ﬂlélrn s. The
extract Ofind f16pd MR friveRtidibinyPdfSQidoattiondbranistiurésaereoft Mgy estifutethé act or s as

added additives that provide either additional efficacy or conbination
t her apeut iestradt pede imvenion.-h. Said additives may be nutrition factors to

yield B
Preferably, it is a non-polar hydrocarbon solvent. More preferably, the solvent is n-

hexane.

In order to provide a clearer understanding of the invention some of the embodiments

25  thereof are described hereinbelow without limitation to the scope of the invention.

Embodiment 1:

1. Roots and rhizomes of said PK plants were procured and sun-dried. Manual

30 picking of foreign particles was carried out.
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S5nutraceutical or food conposition with therapeutic action. Exanpl es of
such additives are: sugars, vitamns, mnerals, amno acids, netals, oils,
fatty aciwe,2oaleeel s, sol vents and ot her pl ant extract ecTikmiesdosact of
the invention nmay be a solid formconposition or a solution of said

|'i pophillic conponents in a suitable base or adsorbed on any of the known
exci pients. The extract of the invention nay be optionally processed
further to 10nodify its properties, form shape, colour, texture and it

i ncrease itspeffiRGldn¢ aRASSWANChbRCRARS @htekwinmnﬁmmm@me@@bform of
the said extract are within the scope of the invention. anpl es of such
modi fyi ng pr ocesmese sand anddihdar di zati on of extract, fractionation to '
obtain di T ef enneldidf AR wal RIRER AliEPbARP vac Bl b bHifE bR uikflpigRer s. 15The
extract of the i nvention may be in the tormor a fraction Wlt?‘lln t he scope
of the invemn.i dFfhe pling meatter was themgrobed franedllyand thedgrbyndamgtiesfairtdnied kmown neans
such as HPLCHi gh Perfornma ce.Lti %ui d Chromat ogr aphy, Gas Chr omat ogr aphy( GC)
or othérs. Wthfeﬁ‘otvﬁérag%soogé"od? “he invention, any of said fractions or

m Xt ures thes eok paml of MikSthattcitvweas iWweezhed bridicargld ihfoahd reuedi (eRtiactidn
Preferably, it is a non-polar hydrocarbon solvent. Mre preferably, the
sol vent is n- heesssd: In order to provide a clearer understandi ng of
the inventiof SQMBnO{val f1e8ARPHeBRE-Fiqdid niRTROheaRIdS (AR FtivE @y BELT nbel ow
without Iimtation to the scope of the invention. Enbodi ment 71: 1.
Root s and r hi zomespoldr sslyent).PK pl ants were procured and sun-dried. Mnual
30pi cki.ng of , f oxel L i ut. 2. The plant matter was
subj e-iéped to7'vva heerh%\a/'r:t/ggﬁ{l#&? ‘ggsnééxgﬁg&%%fyssﬁﬁf‘%m ers to renove sand and dirt.
3. The pl ant 8.neFHesxtragontpreressaincludingehk saitieactions wem dllwedite grodeadriot dne

noi st ure.

period of about 24 hours.
9. The plant matter and the solution were separated.
10. The solution was transferred to another vessel under vacuum.

15 11. The solution was filtered thrice to remove suspended matter and undissolved
matter and thereafter the solution was sent to a reaction vessel (evaporator) where
the solvent was evaporated under vacuum. The temperature was maintained at
below 70C during evaporation.

12. The solvent was recovered and sent for re-use in the extraction.
20 13. The solid residue resulting from evaporation was air dried under vacuum in a

controlled atmosphere.The dried material is the extract product of the invention

and the same was sent for testing.

Embodiment 2:
25
1. Steps 1 and 2 as in embodiment 1.
2. The PK plant matter was ground into small pieces by mechanical means.
3. A batch was measured out and loaded into the reactor(extraction vessel).
4, A mixture of solvents, pentane and ethyl acetate was charged to the reactor.
30 (Alternatives: Any mixture of pentane, ethyl acetate, acetone, n-hexane, ether,

chloroform and tetrahydrofuran).
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4. The plant matter was then ground manually and the ground matter air
dried to 5renove traces of noisture. 5. A batch of this matter was wei ghed
and char g®0 2ont4t9e reactor (extraction vessel). 6. Hepamanyaso@dsied and
the solid-liquid mxture heated. (Alternative any other non-polar solvent).
107. The heated m xture was continuously stirred. 8. The extraction process
including the said reactions were allowed to proceed for a period of about
24 hours. 9. The plant matter and the solution were separated. 10. The

sol ution was tr RRsh& doRfdnisheABPbMLHiINATORnUSDSIGI EMPRHIN ardied dut fdhe sol ution
was filtered thrice to renove suspended matter” and undi ssol ved matter and

t hereafter the seuyBbaurdas sent to a reaction vessel (evaporator) where

t he sol vent S ‘?ﬁwusm ; ature was nmmai nt ai ned at
bel ow 70C dlﬁ‘?ﬂs@ﬁé@%@éﬁ%@%ﬂgﬂ%@% e soﬂtfégg?&ﬁa@ﬁ{'ecover ed and sent for -
re-use in tHhe efhesdotionvasaeibsferrdth e swtlied vesseliunder vaggwrht i ng from
evaporation was.air dried er, yacuum in ontrol |l ed at mgspher e dried
marori i s & neThscotion Yrlirete HREHE hRoBatid drn S PrdEITRAREsdEn, o
testing. Enbodi ged¥r vaéuunmkd 1. Steps 1 and 2 as in enbodi ment 1. '

9.  Solvent recovered.
10. The solid residue from the evaporation collected and subjected to air drying -

under vacuum in an atmosphere of nitrogen (alternatively carbon dioxide).

10 11. The dried product is the product extract of the invention. It was sent for testing.
Embodiment 3:
I. Same steps as 1 and 2 of embodiment 1.
15 2. The PK plant matter was mashed into a paste and mixed with sufficient quantity
of water.
3. Organic acid (alternatively an inorganic acid) was added to bring down the pH so

as to initiate the esterification reaction of the glycosides.
4, Stirring continued for about 24 hours.
20 S. At this stage, the n-hexane solvent was added (alternatively petroleum ether) and

extraction continued for about 4 hours with stirring.

6. The solution was decanted and filtered.
7. The solvent was evaporated from the solution under vacuum by heating at about
75C.
25 8. The semi-solid residue was collected and lypolised at about 80C under vacuum

and further process to obtain it in a powdered form.

9. The powder is the extract product of the invention and was sent for testing.

Embodiment 4

30

1. Same as steps 1 and 2 of embodiment 1.

15



2. The PK plant matter was ground into small pieces by nmechani cal nmeans. 3.
A batch was neasured out and | oaded into the reactor(extraction vessel). 4.
A mi xt ur ewof2s@l2¥y@at s, pentane and et hyl acetate was chacgas2tioososs:
reactor. 30(Alternatives: Any m xture of pentane, ethyl acetate, acetone,
n- hexane, ether, chloroformand tetrahydrofuran). WO

2011/ 024196PCT/ 1N2010/ 000534 5. Reactor contents heated and sti rred
continuously. Extraction carried out for about 36 hours. 6. Separation of
the plant smatfrgg Pﬁrmarﬁ%ekw@rgr&ﬁaanh@q;fastéanisteinalsﬁnwtIon was transferred
to anot her vessel under vacuum 58.The solution was filtered thrice and the
clear |iqudd Whe S@W&M@ﬂweéﬂnéﬁéuQSKB@tSQ}ﬁUEraﬁWé@mﬂ'SU“glonSéI vent

recover ed. lectd® solid residue fromthe evaporation collected and

subj ected to ai r cfryi ng under vacuumin an atnosphere of nitrogen

(al t er nat i 4.el Enzyandesterakedx adiie)l. pH Grddlteniphratwte arechdprsed aod thessotution stimetlict

extract of the i i
g ?Orlargg&rgﬁo%rr]s It was sent for testing.

5. The temperature was raised to about 100C to under vacuum to denature the

enzyme.
6. The solution was then cooled.
7. Petroleum ether was added and the mixture stirred for about 4 hours.
10 8. The solution was filtered to remove the enzyme debris and un-dissolved particles.
9. The solufio’n was separated into a petroleum ether layer and an aqueous layer.
10. The petroleum ether was heated to evaporate the solvent under vacuum.
11. The solid residue was collected being the extract product of the invention.
12. The extract product was air dried and sent for testing. -

15 13. The water was evaporated from the aqueous layer. The evaporation was under
vacuum. The residue contains the water soluble components in the PK plant
matter.

Embodiment 5:
20
1. Same as steps 1, 2 and 3 of embodiment 1.
2. The PK plant matter is ground into small pieces by mechanical means.
3. A batch is measured out and loaded into the extractor reactor.
4. A measured quantity of solvent ethanol(alternative: methanol) charged to the
25 reactor.

5. Reactor contents heated to the required level while stirring and maintained at those
conditions for about 24 hours.

6. The solution is transferred to another reactor vessel under vacuum.

7.  The solution was filtered three times.

30 8. Water is added to the solution and stirred for about 1 hour.

16



Enbodi nent 3: 1. Sane steps as 1 and 2 of enbodinent 1. 152. The PK pl ant
matter was mashed into a paste and m xed with sufficient quantity of water.
3. O ganiwoaelid2¢wbt ernati vely an inorgani c acid) was a®d&@dN230/pe0sSHg down
the pH so as to initiate the esterification reaction of the glycosides. 4.
Stirring continued for about 24 hours. 205.At this stage, the n-hexane

sol vent was added (alternatively petrol eumether) and extraction continued
for about 4 hours with stirring. 6. The solution was decanted and filtered.
7. The sol gensoweast rehexané(@k@aativeBpehtate)saalded arathe belaenty sirtsdnfobybdueat i ng at
about 75C. 258. The sem -solid residue was collected and | ypolised at about
80C under vach®¥fS-and furt her process to obtain it in a powdered form 9. The
powder is fd‘eTﬁéEélé‘t%n RLAGWES 10 itle6r dbd¥EMhoRE and was sent for testing.

Enbodi ment
1 1 Evaporatlon under vacuum carried out to distil off the solvent to recover the extract

5 product of the invention in a solid or semi-solid form.
12. Balance liquid containing water and alcohol is distilled to recover the solvent.
13. Product air dried under vacuum in nitrogen atmosphere (alternatively CO2

atmosphere) and sent for testing and microbial examination.

10 Embodiment 6:

1. Steps 1 to 3 same as in embodiment 1.
2. Sameasitem 2 in embodimenf 5.
3. A batch of the PK plant matter is measured out and loaded into the extractor
15, reactor. | | ‘
4. The reactor is chargeli with the required quantity of n-hexane (alternative solvents
for this embodiment: pentane, 1,4-di-oxane, di-ethyl ether and petroleum ether.
5. The reactor contents are heated to the required level and stirred for about 24 hours.
6. The solution transferred to another vessel under vacuum and filtered three times.
20 7. The solution heated to e\;aporate the solvent under vacuum to obtain the extract
product of the invention in solid or semi-solid form.
8. Residual solvent removed from product by air drying under vacuum in a nitrogen
atmosphere(alternatively a CO2 étmosphere).
9.  Product sent for testing for physical properties and microbial evaluation.
25 '
Embodiments and variations other than described herein above are feasible by persons

skilled in the art and the same are within the scope and spirit of this invention.
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1. Sane as steps 1 and 2 of enbodinent 1. 15 2. The PK plant matter is
ground into a paste and steamdistilled. 3. The steamis condensed and the
resi dual woltiiameafter steamdistillation is collectedpcTaN2oidooosnzynme
esterase is added. pH and tenperature are adjusted and the solution stirred
5for about 6 hours. 5. The tenperature was raised to about 100C to under
vacuumto denature the enzyne. 6. The solution was then cool ed. 7.
Petrol eum et her was added and the m xture stirred for about 4 hours. 108.
The sol ut ijepiwas filtered to renove the enzyne debris and un-di ssol ved
particles. 9. The solution was separated into a petrol eum ether |ayer and
an aqueous | ayer. 10. The petrol eum et her was heated to evaporate the-

sol vent under, v & ]Eg [ ggé I&e extract
pr oduct 019 t he %ﬁtﬁgﬁ})r I on ctiops the %2) oqﬂ{erepg% %a §2t§9%§221??r1 aggarﬁ d sent
for testi nfplaits1fdr usehes nmihcanal wasraeausipalrand é@bdqumoslhensmub@pnsvérm&er The -
evaporati op was uqf@ﬁ{ gcu m _The rte%l due clont 3. NS t hed\A/at er sol.uble
conponent § linH'la{lﬂlé MmNk ARd Wapqesment of various iver disorders and diseases arising

from viruses and other pathogens and toxic substances; of infections and diseases caused

by DNA and RNA-based viruses in general; of infections and diseases/disorders

associated with various virus, fungi, bacteria and protozoa; viral infections to cultures

encountered in biotech and fermentation industry; as a hepatoprotective agent; as a

prophylactic with regard to liver and other organs and systems and for other applications

in the health and care of human and animal subjects and in research and industry, said

extract comprising the lipophillic constituents of the said family of plants, the major said

lipophillic constituent therein being one or more of the terpenes and fatty acids of said

family of plants.

2. The extract as claimed in the preceding claim 1, wherein the said lipophillic

components therein are more than about 80% by wt.

3. The extract as claimed in the preceding claim 2, wherein the major said lipophillic
component comprises one or more of the fatty acids and terpenes of the said family of
plants, the content of said fatty acids and terpenes being more than about 50% by wt. of

the said lipophillic components therein.

4. The extract as claimed in any of the preceding claims 1 to 3, wherein the non-

lipophillic components therein about 0.01%- 20% by wt.
5. The extract as claimed in any of the preceding claims 1 to 4, wherein the amount of

water-soluble components therein are about 0.01%- 10% by wt of the amount of said

lipophillic components therein.
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Enbodi ment 5: 20 1. Sane as steps 1,2 and 3 of enbodinent 1. 2. The
PK plant nmatter is ground into small pieces by mechanical means. 3. A batch
i s measurwd 20uto2and | oaded into the extractor reactor. PpCT/IN201d/000834TEQSUr €d
guantity of solvent ethanol (alternative: nethanol) charged to the
25reactor. 5. Reactor contents heated to the required level while stirring
and nmai ntai ned at those conditions for about 24 hours. 6. The
solution is transferred to another reactor vessel under vacuum 7.

The sol ut GonTHBSfakd ats%'lﬁﬁkea &8 6fltﬁEE;$receaQ% clal¥ak 8 to 5 SwREHERAhd Smbdie 050! Ut i on

and stirred for about 1 hour 9. Sol vent n-hexane(alternativel y pentane)
added and bitleeansonosneamparicnts diprein arexiob morethap abasit 0586 bTwe sol ution is
allowed to settle for about 4 hours. .11. Evaporation under vacuum
carried out to distil off the solvent to recover the extract 5product of

t he i nven?i ofihé extacsasldlaimed irsayi of sk preceogrolaim? 1 t@alindaived iftpm e plant ai ni ng

wat er and al ¢co | St 1 d, to ver
species ?’zcrorhzzaqcurrooa oyle or Pisrorhisa sc;ohp u?arzf)(/)ra E’ennell or

Neopicrorhiza scrophulariiflora, and preferably obtained from a mixture of two or more

of the said species.

8. The extract as claimed in any of the preceding claims 1 to 7 and derived from one of
the plant parts selected from the plant leaves, stems, rhizomes, roots, flowers, bark, seeds
or others and preferably from the roots or rhizomes and more preferably from a mixture

thereof.

9. The extract as claimed in any of the preceding claims 1 to 8 further comprising one
or more of the other constituents of the said S. family of plants, such as: glycoside esters,
glycoside ethers, aliphatic compounds, aromatic compounds, glycosidic carboxylates,
steroidal glycosides, long chain fatty acids, aglycones, acylated glycodes, fatty alcohols,
fatty acids, steroidal esters, steroidal fatty acids, steroidal alcohols, sterols, térp_enoids,
steroidal triterpenes, oxidised triterpenes, esters of triterpenes, acids of triterpenes,
alcohols of triterpenes, cucurbitacins, terpenoid moieties having 5-40 C-atoms, terpenes
and their fatty acids, esters, sterols, steroidé, alcohols, salts, carbohydrates, acids,
saponins, alkaloids, phenols, tannins, lignins, flavonoids, hormones, pigments, catechin,
proteins, peptides, ion, oxidized forms, hydrocarbons, long-chain hydroxyl fatty acid

moieties, resin acids, triterpenoids built on steroidal skeletons.

10. The extract as claimed in any of the preceding claims 1 to 9 and being in any of the
known forms suitable for administration orally, intravenously, intramuscularly, sub-
cutaneously, peritoneally, rectally, nasally, trans-dermally, dermally, sublingually or

others or being in the form of nanoparticles or nano gels or adsorbed on an excipient.
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13. Product air dried under vacuumin nitrogen atnosphere (alternatively
CO2 atnosphere) and sent for testing and m crobial exam nation.

10Enbodi nwot20f17024196 1. Steps 1 to 3 sane as in enbodipaenk20ko/o@s3Sane as
item2 in enbodi nent 5. 3. A batch of the PK plant natter is neasured
out and | oaded into the extractor 15,reactor. 4. The reactor is charged
with the required quantity of n-hexane (alternative solvents for this
enbodi ment: pentane, 1, 4-di-oxane, di-ethyl ether and petrol eum et her.

5. The req¢! ofeGRIAE AL SlafMicd iRaAY 8Ftht PrdcBfing iy B 1003 bedpdn #d fored f or
about 24 hours. 6. The solution transferred to another vessel under vacuum
and fil t eoéenydfiteecknawnemedicipally queeptedpaltsi on heated to evaporate the sol vent
under vacuumto obtain the extract product of the invention in solid or
sem -solid form 8. Residual solvent renoved from product by air drying
under vacu2mThe eatraxt bis clgiemedan mpyg phibe ptesbdieg plains/ktoyl laan@drthdr comptising) .

9. Product sent for .tt.esti ng for (gqi{s'ﬁzal t;RroEerIies and n‘icrg.bi al

eval uat i oM FERIGAGAHNESUST AR 8 A e KIS NERRBIICCRIROBAL: PFEES her ei n above
are feasi lpiceorf)coRar, RNGurstektur@shd ddouhéonisdnemsd the same are within the
scope and spirit of this invention. I claim |I. An extract, or fractions

t hereof, of the plant nmatter of the Scrophul ari aceae famly of plants, for
use as MeqhCi1AlyraBioiA&HSy Gelex@Reioh Qfﬂgamna&% bF SR rhée plMResRIrENENT i ON,

el imnation, treatnment and ‘managenent of various li1ver disorders and

di seases &rrophulgriaceaefanmityfoe ssaasinaditieal, prtacayisalandrfdod composiighbdn theces; of
i nfections and. di Seases czgusted E%\dDNA and I?N@ b:.asecl‘livvri&igosr esrsimr11d general ; of

i nf ect i onETYRYG: SUBLBLIHISTIITLE L JLUBEFBIL ! KWTHVEFT SUEVPAUS, fungi,
bacteri a andasps AisHTOROm Wirisds and beet pahsgehamibokidrsabstaires wfiirfecions mdoi ot ech
and fermentation industry; as a hepataqprotective ggﬁ@;¥8$s prophyl actic

with regafiife%sﬁs squges bR AANIRNrhgssovinyses i8y2eretnly ! SBher .
appl i cat i QRgaskddisbtaeld a8dokiatd@NnGitS PdrRud Lirth) B3I, BAEte AR hitPprofiBa; F Vialand i n
research and industry, said extract conprising the |ipophillic constituents

of the sainfedtions loycufthirepenerusterecia bintpabirand dernentaiop HdubrYs aé@nst i t uent
therein b%'eﬁ‘a@op?&gctglre agpr{t?asog pr%%lﬁc?i%%ﬁ\%gzﬂﬁgo fi e b¥d Gﬁl'efj&ggrfns adigg: famly of

pl ant s.
other applications in the health and care of human and animal subjects and in research

and industry, substantially as hereindescribed.

14. A fraction, or a mixture of fractions, of the extract as 'claimed in any of the
preceding claims 1 to 13, said fractions being obtained by a known means of
fractionation such as High Performance Liquid Chromatography(HPLC) or Gas
‘Chromatdgraphy(GC) or others.

15. The use of the extract as claimed in any of the preceding claims 1 to 14 in the
prevention, elimination, treatment and management of infections and diseases caused by

virus, fungi, bacteria, and protozoa in a human and animal subject.

16. The use of the extract as claimed in the preceding claim 15 wherein said infections

and diseases are of the liver in human and animal subjects.
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2. The extract as clainmed in the preceding claim1l1l, wherein the said

| i pophillic conponents therein are nore than about 80% by w. 3. The
extract asocbaioredei n the preceding claim2, wherein thecraNorio/swiss

| i pophillic conponent conprises one or nore of the fatty acids and terpenes
of the said famly of plants, the content of said fatty acids and terpenes
bei ng nore than about 50% by wt. -of the said |ipophillic conponents
therein. 4. The extract as clained in any of the preceding clainms 1 to 3,
wherein the nppl -]'IQ%I?EH | dxtrfict GO CRARG ISy BEMHE phecRBAY Clatn 9 14an2 4 Rdteitt - S
The extract as clai rrec?ln any of the preceding clains 1 to 4, wherein the
amount of saidirdectons e diseserruacansed bhBN& based wirusbbut 0. 01% 10% by wt  of

t he amount of said |ipophillic conponents therein. 6. The extract as
claimed in any of the preceding clains 1 to 5, wherein the anount of bitter
and odour 180nPEnEsaios tHelextradtras alabmetbin anp béthclpesteding vlaiils Sarl/15mvhereii. The
extract as clained in any of the preceding clains,1 to 6 is derived from
the plant S&f F‘é?“?’?‘@r%F??F%se?rﬁﬂ?ers@ﬁ‘é'"ﬁgvpbl)@r'\ S¢d Yr¥i€Sa scrophul ariflora
Pennel | or Neopicrorhiza scrophulariiflora, and preferably obtained froma

m xture of two or nore of the said species. 8. The extract as clainmed in
any of thd9prEeeueed thelextraes as clagned inrdbe prepqdingrlaimoly whereinssaidiafegtionst part s
sel ected frop S S Erus' il ifdaRdBiasis. bark,
seeds or Sﬁ(ﬁgprsésgggsnagé g&ée?#e}feg%ﬁgyhef rﬁlt(l)mt e l? gé‘fqgg’gormé%%en%s and nor e

pr ef er abl yydonoyrosis,spatotrichosikengmbactertum fithercelosisagtepmsogiuapn@undnmeany of t he
preceding clains 1 to.8&.fur. conpr,i sing one or nore of the other

const i tueﬁ?tgmbfmf’ﬁ%hagb‘f’ﬁ:d cg{&élgéﬂﬁpgg’ﬁheﬁ'ants, such as: gl ycoside esters,

gl ycosi de ethers, aliphatic conpounds, aromatic conpounds, glycosidic

car boxyl at es, steroi dal ?l ycosj des,.  long _chain fatty_ acids, aglycones,

acyl at ed @Dy cBleruse of therexiragt @ kitsmaed ingny of teipsrsediag é?‘l’ﬂpﬂ}ﬂ tolf whegeing oy oj dal
fatty aci dgq efdek 96&@#5e§5@d?ﬁ9455f0r aidRldRhor sﬁ?‘ﬂlﬂﬁ&ﬂé@%er%éﬁﬁ@h&%n;
triterpenes, oxidised triterpenes, esters of tritefpenes, acids of

t ri t er penesd/omdre fetirs faphutrition ceqbeuretexturay daydirtadohnand atkerpenoi d noi et i es
havi ng 5-40 C-atons, terpenes and their fatty acids, esters, sterols,
steroids, alcohols, salts, carbohydrates, acids, saponins, alkaloids,
phenol s, bannApsocebs @ixitactionl favhe plasmatiafronn e, orih@e®itnss ofehd echi n,
proteins, peptides, ian, oxidized forms, hydrocarbons, |ong-chain hydroxyl
fatty aci dcriephidgrigesae fasmiiyotplanis comprisingthe Hepuf obtanpe Hie prl% AL

skel et ons h : [ ' t ' Rpms Ito 9
and bei ng "% el kg e % A nIREr o Ay R R e Koo T

i nt r avenouastutting, choppings blahching,, dryinpcuushingogrinding, sisvingom ethersy contagting| | v,

Iy, -d ly,, d | J subl i I ' [ h
For m of " nilRam FRPEEotunheslico it Wi EBHEachpffedotSlalefls BRRD | 02

extract aseridsaf Baiveritd) o2 Yol Oént infiRtupy, €tae pichgentially eBtrdctd the Lifogttilicbei ng i n t he
formof any of the known medicinally accepted salts. . 12. The extract as

cl ai med | ROTAPGNeBTS iR i Ria Madeng) Peg-determined tsmpgratineiand for A Bre-deBING ng one
or rmore aflg}a{ibNSﬁnﬁy ar Mbke BftrdchiEn ERPMIbNS BRARREYA §&ies BFYARMBE &a
nutrition factors, colour, flavour, texture and odour conponents. 13. An
extract ohybridarcnggmenteseparation of the extiachsadutionrfparn ghe pidntarpstenin progess by ant s of

he S hul afr | famly for. i ci,nal [ d food
composi ¢ 1 SHRERENE el opnink P AR WP bLARE arheder ' 07

various | ky&wn feafdrsdel & eapordiisieaiiie selvém torgelkdreitiiend ¢onsasrassicxanlter

pat hogens and toxic substances; of infections and dj seases caused by DNA
and RNA- bagladory of # seligl fopm qrradyck) saidgrrogess epttanalhs inglyd ingi28¥ 288 87 BPEd der s
associ at eg, i in8\DerdtibhsSouch B8 G exBRBleCidcan@fich, RiitAiRAGRE ofersVi 1 al

i nfecti on(‘sin(‘gwolr1 ETSF%rngls&gnéountugr edg(?rnexg‘i% tecﬁ: ancli fernentati (())n irsndustry; as
a hepatoprotective agent; as a prophylactic wwth regard to liver and ot her

organs and,foy, ot her applications.in,the healt.h and r f and

ani mal sugf'ecf'%e RIREFS? ﬂp%;l‘rsagté‘?'b?? ci‘ﬂﬁwfi Hbﬁgtpﬁ??é"sl%glg né% iwglff%/n Q}g Shid

her ei ndesgglv&f Gseriesldf soNehfsadrisobRnt Mlxtifte i§ otfelof hedbllbwimgtor @i sturesfthdréusf: ext r act
as claimed in any of the preceding clains 1 to 13, said fractions being
obt ai ned by a known neans of fractionation such as Hi gh Performance Liquid
Chr omat ogr aphy( HPLC) or Gas Chr omat ogr aphy(GC) or ot hers.
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15. The use of the extract as clainmed in any of the preceding clains Ito 14
in the prevention, elimnation, treatnent and managenent of infections and
di seases woeusam2bpwevi rus, fungi, bacteria, and pr ot ozoapcmisdonmssand

ani mal subject. 16. The use of the extract as clainmed in the preceding
claim 15 wherein said infections and di seases are of the liver in human and
ani mal subj ects. 17. The use of the extract as clainmed in any of the
preceding clains 14 and 15 wherein said infections and di seases are caused
by RNA bagggytbhbfiste, hﬁgaﬁe n\T—\E&aHéQ: kat N folgont A0, EiRD MB&hjINsany of the
preceding clains 14 an erei’n said infections and di seases are ones
ari si ng f rButyl Brianbadmdacgiates sthyl acetate, t-bhtanels PMA, itprepaagl, feratic agdc| ai med in

t he prece cl a|m1 i re one of

ner pes. - ndparri st et Fhabik, ANy b b aRTaARk SRERETRT © D0 D i s,
sporotric taeabmtrnle;mﬁime,t ebutaiolf 2+betanel] Dbutanorss, i-bptydbalsokalscabeunoni ae,

t h EH d t f,.t t t
Clar et | R eg .o Rae: el cherima d b Err bar R
conpri ses d@éﬂﬁm&ﬂevgﬁot QAigloseididtyale QYoo‘E USRI, \ ,3-tigicttiayt | ¢ acti on;

and/or are factors for nutrition, our, texture, flavour, odour and

others. zthang(ghymss BME ) dimsthylether, dimethyi-formanyide(RMpadimsthyly om one or more
pl ants of s of

obt ai ni ng Pﬁﬁo’é}ﬁant tEi Ieo?(glt?egg%%@x%ty}g%%eetgﬂea%h ] ec édl Sélg‘gr@g?]e%%ﬁgnt
matter to lmxepnceh)ﬂpMSphgrampbﬂéMP@d, lmametd}mphe@hgmhtrmldt(ﬂl\ﬂ?@; choppi ng,

ol ant oy oo e R AP Ana b3 e e ISR SRENE 2,20 o aqueous

sol vent, s@froR&ineic(NMP)EiltrSmeand pSrﬁhnb?pétrdltuhﬁ ether(ligbhik), Fll’-lﬁf)ﬁﬁmh@- ally
extracts the lipophillic conpgnents in the plant matter at lglet erm ned

t enper at urRsoRgnel, Pyidiee, ftehydroBirrR(hER), dﬂ?tht’llaﬁﬁn‘bto tMTRNdi XY Yore
extractio r ¢ ol l@’a@édh@l

art angenonPiSsats BB Ri18TIERORER rafin B BEn ] o BRI RIHINIRLs: o
process b)gl)anyethérs,tmahklraomtenﬁhmlszceIsEphﬂqur@tqm glysol ethert glyedestersy ext r act

lution b f th | vent t
Jiel d of t AERE SOgtRobis PR Yo marCUghs Froame BPmESARR oA phBE, 0 a0

sai d proc Qﬁfﬂrd@%bﬁmalcbyolb Retetstethers Ateyoresl@ntifieslidenitited amdbal pgenated si ng
operations such as, for exanple, decantation, filt atlg Faﬁ oé hers.

The pr ocedwdrgrabens, Horgaic Sé’é"eBFsdlkﬁéﬂmi'%‘%’ RelpRyriscacds sYPRYRy] gl dSuher ei n the
sai d_sol Vaflorias Shitetatl, SRIAR! i bAITSAhMENInd el Wlet s one of the

fol | owi ng or m’xtures thereof di chl or onet hane, "hexane, n-hexane,

c- hexane, toI uene, t-BuOwe, Et 20, methyl iso Butyl ketone, vinylacetate,
et hyl acet t - but an i - | e, nethyl
et hyl ket e TRFRf: aF e ? ﬁXtIr Dg{?fr'rﬁémc lgfel?eggggﬁ %gtgépa(??eag@%gglhiﬁlﬁmet%m trile,
benzene, Lvmlﬁmlsolvzmhuhamghne. 2- bUt anone, 1-butyl al cohol, carbon .
tetrachl oride, chlorobenzene, chloroform cyclohexane, 1, 2-di chl or oet hane,
di et hyl ether di et hyl ene gl ycol, diglyne(diethylene glycol dinethyl

i th
S: rrete hi/l for rraqﬁﬁggi:#%%@ﬁég hyPiE QNE)S% gfet%Dk/%%Cﬁﬁé]?ggn;nzel t0e2t3hanol et hyl

acetate, etvivydiede pgant aaitter Qﬁuygertraned lh&jhanlgnt species Picrorhiza kurrooa Royle’

ot hanol | SAERPTHA LAV PR Ry BRe et b O R s

pyrrol i di naReldMVR or MbreloPBRISARNWecipENt ane, pet roI eum et her (ligroine),
1- propanol, 2- propanol, pyridine, tetrahydrofuran(THF), triethyl am ne,

o-, m and p- xyI enes, V\/m te spirit, vegetable oils, petrol eum naphtha,
turpenti ”ezts Rﬁ&&%f%ﬁﬂr&‘ﬁ% 3§ l:l'aﬁﬁ‘ed% %RFQM»: P@cé’diﬁé claine? sto 228t hy |

acet at e, hy et ate tones, esters, glycol ether, glycol esters);
organi ¢ cammundte plare chattsr being@mtrectcdmrmmswthamrrmlﬁeveéoﬁlﬁwﬁjhdgedénd ot her

hyd b | cahol d and
Al ogenat it gaaBsy RS L ftsP Pk Blepl -Gy RS e SR IEC 2T

sul phuryl Ghle@rdreiablyl aunixge of siid foaed adtrbizoled. er gents, pH buffers, water and
heavy water. 23. The process of extraction as clainmed in any of the
preceding clainms 21 and 22 wherein the solvent is n-hexane. 24. The
process of extraction as clained in any of the preceding clains 21 to 23
wherein the plant matter being extracted is of the plant species Picrorhiza
kurrooa Royl e or Picrorhiza scrophulariflora Pennell or Neopicrorhiza
scrophulariiflora or preferably a m xt2ure two or nore of the said species.
25. The process of extraction as claimed in any of the preceding clains 21
to 24 wherein the plant matter being extracted conprises the stens, |eaves,
flomers seeds, bar k, rhizones roots or other parts of the plant
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26. A process of extraction for the plant matter fromone or nore plants of
the Scrophul ari aceae famly of plants substantially as herei ndescri bed.

27. An exwoaoti2emeany fraction thereof as clainmed in argTanmiobooshe cl ai ns
1 to 14, nade by nmeans of a process as clained in any of the preceding
clainms 21 to 26. 28. An extract as clained in any of the preceding clains
1 to 11, wherein the said extract is fornmulated for adm nistration in any
one of the known forms, such as: tablet, caplet, capsule, patch, softgel,
topi cal gel, syrup, tonic, powder, effervescent, drink m x, chewabl e,

injection, nano particles and others.
26. A process of extraction for the plant matter from one or more plants of the

Scrophulariaceae family of plants substantially as hereindescribed.

27. An extract, or any fraction thereof as claimed in any one of the claims 1 to 14,

made by means of a process as claimed in any of the preceding claims 21 to 26.

28. An extract as claimed in any of the preceding claims 1 to 11, wherein the said extract
is formulated for administration in any one of the known forms, such as: tablet, caplet,
capsule, patch, softgel, topical gel, syrup, tonic, powder, effervescent, drink mix,

chewable, injection, nano particles and others.
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