21 April 2004 -1 PROCESS FOR QUALI TY CONTROL AND STANDARDI SATI ON COF

VEDI Cl NAL - PLANT PRODUCTS The present invention relates to the 21%ricf00AIMR
spectroscopy and biological 5 profiling, in conmbination with conputer-based
statistical procedures, in the standardisation and quality control of

medi ci nal plant materials. Many societies around the world have devel oped,
through the centuries, a systemof traditional nedicine relying largely on.
the use of pl aPROGHES FOROBALITVCONTROK ANIDSTANIBARDISATION a7 ei n, the
term"plant"” enconpasses plants,. 10 i ncludi.ng herbs, and fungi. Tn recent -
years there has been a si gniYEEQNGINAdREANGE WtYedd anongst -t he gener al
publicc in the direct use of plants and plant extracts as heal th nodifying
agents, for instance Panax ginseng, Alliumsativum (garlic), G nkgo biloba,
Hyperi cum per f or afhipresiint RBAfGH Mkdshe Gk GPN@R@{)‘&H%&%E)? Iaji@bi%ﬁ%ical

Al oe.vera. 15 These are currently avail able on the market” as her bal

product & ancdprafibngny cempiptiorewith camgutaribaset setibtem! ploceduesseintheduct s

wor | dwi de current].y run to tens of illjons of dollars. In spiteof thi-s.
mar ket i ng pdgttaé%#{dé atpRgn PﬂgYF%‘gFHIOBW&@W@EBIFPU&PwF%ausHy has not so far
directed its attehhPhodid el | i ; i ved
irected its attenhhPlodidids BRud8 YiR! VHTE vleevelBEéH ?ﬂr&g%tgée%ﬁe%t%e” ve

fromplants. This is due in part to problens asSoéi at e conpl ex .

nature and isysemeofitratitionahinkdicinetrylyin lipgelytonrtht egd aflptants Al heghsng t he 1 ack ™

of an established system by which drug regul atory approval for such -
product s cékerﬁee‘%@éubgenmrhés perdderaindhe planhesnsempaspes planint based

nedi.ci pg ar %Hﬁaﬁkglﬁ{b‘@gﬁiﬁﬁ 1I ants, parts of plants or.extracts of plants

or: fungl. Since gal materials 25 contain many different

chem cal conponefhgeddneyemd tetetlas badea sipyifidaftichdwih@T intereS iR BXstThet Ur es.
This makes it very difficult to standardi ze and control the quality of the
material s. Nghgrabpublitan thaniisice ssepiplente and plank extiiacts on htalimedfingredi ci ne
and Ayurvedic cin | gned ab

ol ant - based “CEamshEREEtE R iR PR s et e At P oo or
E‘aﬁfe gr gﬁ an?%ﬂgr%uﬁyfg%ofmn%? e(géi);;o;ﬁpfsfw&gl EchifaRBan¥2RifsiRAmdNabdaqr emedi es
15 These are currently available on the market as herbal products and dietary
supplements and annuai sales of these products worldwide currently run to tens of
billions of dollars. In spite of this marketing potential the mainstream o
pharmaceutical industry has not so far directed its attention to the development of
- medicinal products derived from plaﬁts. This is.due in part to problems associated
20 with the complex natufe and inherent non-uniformity of plant materials, including the
lack of an established system by which drug regulatory approval for Subh product.é
can be secured. h | '
The materials used m herbal and plant based medic_iﬁe are usually whole
plants, parts of plants or extracts of plants or fungi. Since plant and fungal materials
25 contain many diffé_l;ent chemical components the materials are, by defniiﬁon, |
- complex mixtures. This makes it very difficult to standardize and control the quality
of the materials. Many of the remedies 'emp-loyed in traditional Chinese medicine
and Ayurvedic medicine mentioned above are mixtures of two or more plant-based
components. They are therefore effectively mixtures of mixtures gnd thus even more

30 difficult to analyse than herbal remedies based on a single plant material.

Furthermore, the recipes and methods of manufacture used for such remedies



Furthernore, the reci pes and nmet hods of nmanufacture used for such renedies
21 April 2004 -2 frequently remain undi scl osed. These factors #eMuil2Q04very
difficult to ensure that two sanples of a. given renedy, obtained from

di sparate sources and ostensibly identical, do in-fact contain the sane
m xture of ingredients.. This problem which leads to difficulties in
controlling the quality of such materials, has so far limted the 5

accept abi | i tfyequéntBastmimutnisdbesied r Ehesdifasors makeé stery diffatialo epswaethiati oners. |

The plants used in the ptactice, of herRQal di cine.are frequent|y . '
unavai | abl e PSERPIS ChAGHREFBFGH ebﬁglég?{oal"@ép%b&?épwsep PGSO os whi ch
are remte GombNgo %gﬁact‘éo%"tain 'Eﬁ%vﬁ%a%rmmﬁﬂgoﬂﬂ-g@d}’en%s‘}f TﬁiH@be?éni%}ﬁcﬁ rom

renote | ocations ¢an be erratic and 1naccurate, particufarly ’hecause no

det ai | ed norieglsapdificulabdigi cogiroiap thd quaidbfckmaterial, Bisaodarldsiteihst . for
many such plants. The conplex m xture of _ingredients found in nedicinal
plants il | aceepiabylityeddiestorr Rerogl semediesioWederaharbabprastifionstsi on  dependi ng

on ey, T30S RS AR PR Sk Sl "

condi tions ypelely andhh&BiotdeeedBé BE bithinkd fIdhOIoRECed Rhidl 26 AHSREfBRACHE BEd

extraction procédure used. Wen 15 these plants are in tam m-xed W th other
pl ants, for usestBowevescthesupply of suchmiatits fromaemot@pensives barbzadratioenpes,

there is considerable scope.for vari,abiljty in the resultjng prqduct. It - .-
S virtual | YIS PETGUEY bresn po fealsdfobreeapty meudips eatolzad sampl es of -
a-gi vefy pl a%aﬁﬁtﬁddﬁdsgﬁﬁﬁfdﬁ%ﬁﬁéﬂ SAhsRATAL Bori ik G I inRRIRERS 2

uniformidentity 20 an ol ogl activity. The present invention

addr esses t Howndimahédicmblyplarowiltliongyaevemeans widehsinappiaamd @nogiatioedi ci nal |
pl ant material. The approach takes,acco%nt of  the totality of the S

conponent s SEpeing P EANYRAcirs nclufing, thebogamen) argy. Bisylosaigamhere theyt o ¢ he

intrinsic n [ q@ﬁ! SaQL I 'S :
bi ochem st r%&ﬂﬁﬁs_gﬁg@r gnggﬁ?%@er oga% | ngﬁ)?aﬁgﬁcons|S%$?étgg§o%¢?ﬁ%n%ﬁ'ﬁl§%ﬂ mat eri al
on both a 2bhisheiEikabridieyabredndd prdesed ghd tle exfi@lon pfbdeduichgedr ¥elams of
the present invention provides a neans of defining a standard for a given

medi ci bl plthese phantssare an tugh miked wils péieplants)depinstaassrcerdsns oreditioaekr i al
whi Ch pOSS 358 Sest hervaPIdbipas lre B QRS ASEL I LA ING i hRNERIhg A

pfoduct.

It is virtually impossible at present to provide any assurance that samples of a

given plant material obtained from disparate sources will possess a uniform identity

20 and biological activity. The present in\}ention addresses this problem by providing a.
\ _ | means of s_tandardising a medicinal plant material. The approach takes account of

the totélity of the componeﬁts of the plant material without demanding any inquiry

into the intrinsic nature of either the components themselves or the plant’s

biochemistry. It involves interrogating the consistency of a plant material on both a

25  chemical level and a biological level.
_ © Thus the process of the present invention provides a means of defining a
standard for a given medicinal plant material on the basis of a known sample of the
_ material which possesses the particular property desired for the standard. A

specification for the standard is established by submitting the known sample to (2) a

30 combination of NMR spectroscopy and a computer-based pattern recognition

technique and (b) one or more biological profiling techniques, and defining the



specification for the standard is established by submtting the known -
sanple to (a) a 30 conbination of NVR spectroscopy and a conpuiekpribziad
pattern recognition technique and (b) one or nore biological profiling:
techni ques, and defining the 21 April 2004 results thus obtained as the
standard specification. Subsequent "candBdate" sanples of the said plant .
nmaterial can then be tested for conpliance with the standard. They can be
accept ed or mesylachedolisipedat thy standash epdeificatibey Sghsequenn tdayitlidan! sifpled t S
which fall w hin,gr outside either, part or all_ of the established

speci fi cat i off.toqrc plastwatenalcaathendre teeted Faricpgpliannesvithais standardc ey f or

establishin t ' LT i f |.ci-nal__pl.an erj.al, the
o ocess comiuBRHSortBEGE] uEahiRR crtindh BRI B B IL GG
sanpl e of t hRalinEdiie bnaktsige aitlier paRbE kIl aF theltk@blidhed kpRiftation PoSsess the or
each property desired for the standard; 10 (ii) submtting the said

sol utiod or ext r akte presenpinventioraceordingly plovides mptdvessfor extdblidhing a(a) . a

conbi nati on Qf Specttosco nd omput er~hased pattern recognition
Coann aue el BRI HER sl o BRI PGl A Ocest meiaad S0P )

obt-ai ni ng regpl t Sprbp ARt vesiA0RkBE of Rkt dBLBOES: §d§a§i’e S iR Bicidal g&m nd 15
(iv) defining a standard specification for the sard plant material on the
basi's of ‘the resuhtesalobhich isdchomm tspessess the pr eabherayiepydesickdSpethief i cati on -
resulting fromstep (iv) is thus based on the results of NWVR spectroscopy -
and conput er - bas ern recognition as well as on the results of one or -

nore bi@l ogigcal I ol ﬁ%&p&l candi: sanp!l es of
t-he rrmllj?ci na(?@ pl %’rrll]tB It'drlr'!&%J grg?eta ar éyﬂ%bgiz%rggﬁ%{%\rf@@gonp i grr?c%g%ﬂ? %tﬂ(t?%t%&dsst andard
they -need not al lintladiagl@) 4 éodebitaiodeif NNRepbRscRBCindsRaPputerdagddysi s and
the biological profiling. Rather, all candidate sanples are _submtted to
NVR spect r oscopyPaiam iseagnifion techodgnei endol®) ape psmorsrhiglogishlanroBling andi dat e
sanples; for i n%&ﬂ’? e%_aken periodically from batches of the medicinal :
plant material, aré test’ed 25. for conpliance with the biological profiling

S T o e
' ?5 (1v)  defining a standard specification for the said plant material on the basis of the
*results obtained in step (iii). |
The standard specification resulting from step (iv) is thus based on the results
of NMR spectroscopy and computer-based pattern recognition as well as on the
r{_ssult_s of one or more biological profiling techniques. However, when candidate
20 samples of the medicinal plant material are tested for compliance with the standard
they need not all be submitted to.both the NMR spectroécopic analysis and the
biological profiling. Rather, all candidate samples are submitted to NMR.
spectroscopy and pattern recognition whilst only selected candidate samples, for
inétance taken periodically from batches of the medicinal pla.nt material, are tested
25 for compliance with the biological profiling aspect of the standard specification. The
purpose of this is to rely principally on the analytical method which is best suited to
convenient and fast operation on a high-throughput scale. This is the NMR |
spectroscopic and pattern recognition analysis. The biological techniques are
typically used on a random basis for validation and reinforcement of the decisions
30 ‘being made to accept or reject the candidate samples on the basis of the NMR |

spectroscopic and pattern recognition results.



conveni ent and fast operation on a high-throughput scale. This is the NWR
spectroscopic and pattern recognition analysis. The biol ogi cal2tAnch2l0§dues
are typically used on a random basis for validation and reinforcenent of
t he deci sions 30 being nmade to accept or reject the candidate sanples on
the basis of the NVR spectroscopic and-pattern recognition results. 21
April 2004 -4 Accordingly the invention further provides a process for
provi di ng a sanpl &ccondinglyrthelinvemtivn ftthatprovtey 4 plocessibrgiionainglasaapr! i es
with a previously defined standard specification for that plant material,
the process Hdnppdismalplagtimateripl opbich smple complieowitk p preverusiyedefinest r act . of
a candi date . wdi,.cinal, 5 plaptmaterial; (ti') submtting the
SAErRr Rl el Db By OBl Rospprsy | |

sai d sol ution ofr rac 0 anal ¥ysis &NMVR. 10

spect r oscopy(iand mrepRinpu st sbR%EA oPREL Sicl TGQARGHER Rath SRR M S ediciahl | )
obtaining results fromthe analysis of step (ii'); and (iv') selecting the
candi date sanpl e plantipaieriadsul ts obtained in step (iii") comply  with the
standard spegcification far th id material established .in.ste Lv) of
The process Wnoyd ok He bt ton A Shery Sy Sobti R

hi gh-t hr oughput béttose R fnd a CAlfkdalase @%:[g:n- iff.om bat ches of
t he sane pl ant 'natét‘%eri asl &glnd saubm' tted tdzﬁg?g%??( ')6@3%@'{%. When t he
candi‘dat e sdigle daisimpeetttd fioor the ahatyssofmer (i} andi ol ogi cal profiling in
addition to the NUR spectroscqpic and. pattern recognition analysis the '
above step (%)) ﬁegcf"g%f“ﬁ&éﬁ‘ﬁggteﬁﬁ@@ e shlss Qhtainsd in §t6p @i ) comBi tti ng t he
sol uti or extr 0. N (el [ {.0l. 0gi- cal

piof i | ?ﬂg t echni g‘ﬁfe&é ?{e%%ﬁ%@ Sgg%lg%aﬁvllgﬁ(gf&rr%es Esfﬁfi g&?{?rgarln elﬁg?@jélaslé%%v ccﬁ‘n'i gue
used in step (iVv'thg proaeds aBOvd i v' c) sel ecting the candidate sanple if the
results obtained in steps (iii') and (iv'b) conmply with the standard
speci fi cation forThifprosessds eapvenienfly epsriedseution; astriglr thraughpupat¢h scpleof t he

process above, e, B0l QU6 AlkePhSLIatAL: of £ELINER: ALBd STUSRN" TOre

to steps'(i’) to (iv’). When the candidate sample is selected for submission to

15 biological profiling in addition to the NMR. speéfroscopic and pattern recognition
analysis the above step (iv’) is replaced by the following steps:
(iv’a) submitting the solution or extract prepared in step (i’) to one or more
biological préﬁling techniques;
(iv’b) obtaining results ffom the or each technique used in step (iv’a); and
20 (ivic) selecting the candidate sample if the results obtained in steps (iii") and (iv’b)
L | " comply with the standard specification for the said material as established in
| step (v) -of the process above. | |
“The biological profiling techniques are discussed in more detail later on.
| The "property desired for the standard * in the context of the present
25 invention may be any property or quality posseséed by, or atiributed to, a medicinal | 7
7 | plant material. Examples of this include a clinically proven therapeutic efficacy, a
pharmaceuﬁcal grade quality, a particular va:iety'of a given plant genus, an A
authenticated origin (m terms of either growth locaﬁon or commercial batch) and a
particular pathological state. The pathological state in question.may be a givenr level
30 of maturity, dictated for instance By the time of harvesting, or an established

resistance to a parasite, herbicide, insecticide or other agent with potential for



The "property desired for the standard " in the context of the present 25

i nvention may be any property or quality possessed by, or attr2iAmie2d0do, a
medicinal  plant material. Exanples of this include a clinically proven
therapeutic efficacy, a ‘pharmaceutical grade quality, a particular variety
of a given plant genus, an authenticateg.-origin (in terns of either growh
| ocation or.comercial batch) and a , particul ar pathol ogical state. The

pat-hol ogi cal dahaietolthe l@sh geetoRyYbe a gi ven | evel 30 of maturity, dictated
for instance by the tine of harvesting, or an established resistance to a
par asi te, herbi ci lea piefeseedtabrsctief the inyentéon thg eamhpleiof megmimhplaat méterial21l Apri |

2004 -5 d . h | ant i ti o f d t of th
“nvent i on ¢ nEBERApIFORR foarerl Spreshpronstie dptied b AanAra s AR
possess the g @ReRcREPRRT édﬂitgc?ﬁlaﬁﬁﬂatieﬁﬁl (%f?ﬁnv\ﬂ:f @E%ﬂv@ﬁaﬂc@ iSeslgp! g of

aut henti cated and audited plant  material of. e provenanceé i’ s known.
A 5 stahdar dstaplacd §peciickiion is esteblishbd by hetdnittihgstisatipleg NN®t sanpl.e to NWR
spectroscopy/ pattern recognition and_biol ogical_ profiling as described

above. SubsetRFEHEISCORYpHHEE drcaghiion aped bislegieal peafdingas descnbedirbayen or quality
f which is & iod Sosd ] be tested for K
with the staiedbathatied ot huifatithor sEAR 160 cHEn 5Bty oD b Pl o and

audi t ed nat eltriown orlif i\itaibgatn HRE DL tésted B ORAHIRACS PR IKEORERRAYY (NVR) is known
by itself as an _anal'ytical tool in the investigation of plant materials.
One exanpl e Wecificatigibns esiablished fos thequtheeticatad; fnd aditehmeterithe aut henticity

of ~.drinks derived,fromfruit ne approach 2 NMR spectroscopy

has -begg enpl oye Hrlea D??%e?(ielée!ﬁ&ﬂaﬁﬁ%Sp(?Eg%ﬁc?@: %?ﬁg&wyﬂ&p@%t ope
FrunE ] cea b o e et Ml eI bl ok o> 1
ot hod) {0 detect T Luht UL ces vl o bove Beeh adirer atod s b added beet
Sugar . The (BERTRege P shegrogApy s Host EmpIRES MHdRe teokaea of STEURSGHS f 1 )
ol ecul eo. i DiraEE SRR g IR NNRY p0h meaifof SBMLAEuE I oy ;i ¢,

t he addifti orofdfuitjeites.s Foainstafite)in BAQAD Tnt. t1 9P6 hd AR ITP(4: 217-988 Miarthagt

sugar has been added will haye a significantl | ower (DI i sotope ratio
thgn a aEll. describe the use of hydrogen—zN%dRSPectrosco)II:)y (SNIF —I&MRl_Pnethod) to%etect

C fruit Juices which have been adulterated with added beet sugar, The technique relies
on the fact that, when a fruit juice or fruit concentrate is fermented, the propOrtidn of
the resulting ethanol molecﬁles which are‘_mono-deuterated on the methyl sité
20 decreases witﬁ the addition of beet sugar. Thus any fruitjuicé sample to whi.ch beet
sugar has been added will have a significantly lower (D/H) isotope ratio than a
corresponding authentic sample. This technique has also been applied to the
detection of wine chaptalisation using hydrogen-_ﬁ NMR spectroscopy, as reported
for example in J.Chim. Phys.-Chim Biol. 1983, vol 80, pp 293 - 297 by Martin e al.
25 Hydrogen-1 NMR spectroscopy cannot itself conveniently be applied to plant
- materials because it generates spectra that are too complicated to be analysed
visualiy. A solution to this problem, reported for instance by Kowalski and Bender
inJ. Am. Chem. Soc. 1972, 94, 5632 - 5639, is to analyse the data by appropriate
multivariate statistical analysis, for example principal component aﬁalysis (PCA).
30 This is a technique of pattern recognition where the dimensionality of the data is

reduced by combining correlated variables (peaks in the spectrum) to form a new



correspondi ng aut hentic sanple. This technique has al so been applied to the
detection of w ne chaptalisation using hydrogen-2 NVR spect r os€lofwyi 2004
reported for exanple in J.Chim Phys.-Chico Biol. 1983, vol 80, . pp 293 -
297 by Martin et al. 25 Hydrogen-1 NVR spectroscopy cannot itself
conveniently be applied to plant nmateri-&d s because it generates spectra
that are too conplicated to be analysed visually. A solution to this

probl em r eponalked sétaf mdwbmim’eorﬂ;og&m&mhﬁﬁjlemﬁe@tﬁﬁlﬁ;ﬁal cofipdnenfIPCENEM Soc.
1972, 94, 56,§!|]2ﬁ§ %639 IS to anglyse the data by appropriate rrultlvarlate
stati sti cal PySPare prgpred 2aens 1&8 Eﬁthﬁ’é apiity toorplatinihe valnenoy SPR2IBEY) .

This is a teg p r ere the di gal of the'
data is reducegggg11 @%%bgrﬁrge&lc%lr %a&d(??ve{?loéibﬁp%cesé)ﬁ’e% bt%ectrur'r)
to forma anOQﬂieAm 1n!s1ga£)ﬁrﬂoth6sﬁﬂﬁ>dﬂt¢6r §1@§1milfmﬂ+r g&%
variables called, princ conponents (PCs) hese PCs are order ed

accor di Ag t othﬁllﬁ biqchemtqaf eampasitenp (Unknown er tesirsatptes cenalsa beprbjéated drite

ori gi.nal dat ecti,on af the les i p ann d by the .
e 2t s el AR oilen BRI RS e i g B e RIS 1y of the
sanpl es Wth%%E%@&l 7 0A Brid. Iltebachblgc@em@allg@q@g@mtlon Unknown or test ' ,
sanpl es can al so be projeécted onto his space and can-thus often visually
be conpared with Tﬁ@m@%md@@gtmt%gpé&oﬁop&lwltlipaué‘@ﬁt@ogﬁﬁeﬁl Chem
44, 175 - 180, 1996% The co nati on of drogen-.1 N\VR spectroscopy with
pattern rec&ﬁ?hnt‘qlt?ﬁ aﬁ%ﬁﬁ?ﬂ@é“s%wﬁ’é@ﬁt %ﬁﬂﬂ%lngﬂéf‘cﬁ‘%@ﬂﬂﬁlﬁy #bol in

det er i ng AR9 1994 .l oc.
ity he aTaracaiep Tobkd; et dosklbo LRIt Hﬁu“tfwﬁg’?aﬁpgttsaewgtc Wit

means.. The iteatetdcted tofthishreanes Phaiiehlitg oﬁmurasﬁoaﬁab&oMIﬁdﬁ@wwaﬂﬁb@rm ned by
correl atlon of the PCA results with particul ar resonances present in the-

ori gi nal (s comelaien PhieiPGH Bsuliy it gaticulangronapesstpressaiopthand
carbon-13 N ti)% gpy with PCA .has al so been used to differentiate
wi nes on the asl S elr origin (Vogels et al, Chenonetrics and

Intelligent Labor@b@mﬁmﬁtﬁﬁ@ﬁ@ydr ORI 3pebindsRbpPan RGO FORNEDL . 21
(1993) 249 - 258). Discrim nant ots of sagl es originating from

di ffer &ht wsnectmsemmwwg PEégfias rs,bo ibgerCasedwmn difkcramviets winemsereth lbgsmbf theine
sanpl es b y o Jg%-t 6/ lsteQ%l cPll:tseglrol nc%%d iﬁal(figerﬁ agora%q? g?setg:ﬁ/lls a ogltacgrg()d _Of
o Information Management, 21 (1993) 249 - 258). Discriminant plots of samples
- originating from different wine-producing regioﬁs in Germany showed clustering of
the samples by origin in the discriminant space after a supervised method of --
20 statistical aﬁalysis Subsequently, reconstructed spectra were prepared from the
 PCA data to reveal the NMR spectroscopic pea.ks of the particular wine constttuents
(for instance monosacchandes such as ghicose, mannose, rhamnose and galactose)
responsible for the differentiation. Similar studies are reported elsewhere, for
instance by Vogels ef a/ in Trends in Flavour Research, Maarse & Van de Heij (Eds),
25 Elsevier, Amsterdam (1994) pp 99 - 106. _ o
Another application of hydrogen-1 NMR spectroscopy and principal
component analysis is reported by Trevisan ef al in Chapter 8 ef "Characterisation of
cell suspension cultures of hop, Humulus lupulus L.", a thesis presented to the |
University of Leiden, the Netherlands, pages 95 - 122, published in 1997. The
30 authors carmried out hydrogen-1 NMR spectroscopy and PCA on treated cell extracts

with the aim of identifying specific metabolites accumulated by the cells following



20 statistical analysis. Subsequently, reconstructed spectra were prepared
fromthe PCA data to reveal the NVR spectroscopi c peaks of th2!fyait20@®ul ar
W ne constituents (for instance nonosacchari des such as gl ucose, mannose,
rhammose and gal actose) responsible for the differentiation. Simlar
studies are reported el sewhere, for instance by Vogels et al in Trends in
Fl avour Research, Maarse & Van de Heij (Eds), 25 Elsevier, Amsterdam -
(1994) pp 99%reathfr TARYWRSE tRRMbreGRbI0Rd B fM¥eAROSREAL pMYR iS scopy and
principal = conmponent analysis i.s reported by Trevi S(é]nl gt al &%q%pt er 8 of
" Char act er i s$ftecigpmorhicie wefe lmgsipgn be dne tuntividea!l cell doogponedtstul us | upul us L.
“,a thesis presepted to the University of Leiden, the Netherlands, pages
95 - 122, publ i.shﬁ%f‘%“ﬁa?fégg?eserﬁé’o @{‘a‘& RET de NIYIR seectinseomy andonpéa  NVR

spect r oscopy e@g%]]iﬁ’ QRedurEaheRvES] r - J ' .j denti fyi ng
specific rretrabo i tgpac%uw?’%alﬁeﬁ ‘Eiy“Pﬁé‘t"égﬁ%’z“’femf o?f’%ge‘gjfwﬁl%h“i392004 -7
treat neft. Timthener éntehégaionrietoitind ieoesehnsnt of thoplaoybeigs sReced hér Reaks in
the NVR spectrum which were known to be due to individual cell conponents.

In contrast TH9S§ERECHIshdionof thematigasrecpgnitpvRestscvitopartipiler MMR pat t er n

recogni tion ; isn. .t rocess. of th sent. invention
requires . ﬁ%ﬁ%l@aﬁﬁééegﬁnggﬁeggo .f?pﬁ? %i%tcﬁg'pgﬁl%léﬁ%%@fp(}%@a&eﬁ. “pl ant
bei ng anal ysiegtendft réliczwpos thtshfor@efisiepraidnfid B3 thé DPeRAt pRlch sLIQGHETL I ON
results with particular NVR spectroscopic résonances-attributed to

speci fic corfsaived fios NMR dafe, thoserdataattemireflecting thst totadityi of thetospoungdoim t he
dat o, " Those HEEHAT AGRN PERFEBPTHE BRAND RO ORI ERE S n 10
Loed The NVR Spisiy o e eaRy b R coRBtr S Rafub Frgpfite D' no
recogni ti on (hétegrafienafhed NIMR spdtrbidepgipettdrn oogpiyibppdnsiovedria elagptotdson)

ubmi 1 i ng. iidbe BTG GeFEH BRPREE extract 1o NMR Spect roscopy ahd 15

recordi ng ongy or %m%g@%eﬁﬁﬁﬁ’%ﬁg?gp%{%wmiSBQC&OQSOPC}’%H?Q'Obt ai ned

fromthe or ‘each
15 - recording one or more NMR spectra; and e

(b)  submitting the data obtained from the or each NMR specirum to a.

multivariate analysis to generate one or.more poinfs on a score plot.

A sphefe of aéceptability ié typically défined around the point or points on the
score plot gen.eratedrin step (ii) above when the NMR spectroscopy/pattem' : |

20 recognition analysis is béing used to establish a standard specification for a medicinal

o ~ plant matgrial. That sphere thén constitutes part of the specification. Candidat_e
samples of the same material are subsequ'enﬂy éccepted or rejected depénding
whether, when submitted to the NMR spectroscopy/paﬁem lrecognition analysis .
defined abové, they give points in step'(ii) which fall within or outside the sphere.

25 ' The NMR spectroscopy/pattern recognition caﬁ beused by itself as a way of
standardising samples of medicinal plant materials. | Abcordingly, in one aspect the
present invention provides aprocess for providing a sample of a medicinal plant '
material which complies with a préviously established standard speciﬁcation for that
material, the process comprising: ' | |

| 3Q (i")  preparing a test solution or test extract of a candidate sample of the said plaﬁt

material;



mul tivariate analysis to generate one or. nore points on a score plot. A
sphere of acceptability is typically defined around the point rApb2itds on
the score plot generated in step (ii) above when the NWR

spectroscopy/ pattern 20 recognition analysis is being used to establish a
standard,specification for a nedicinal -§lant material. That sphere then
constitutes 'part of the specification. Candi date sanples of the sane

materjal ar e(iSybsaputfingtheeaapheidn oF thehated NERapLRBcopi@ldher , when
submitted to the NVR spectroscop /pattern recognition anal'ysis defined

above, they gi ve li?é‘i)fquﬂﬁ%me spisireh fall within -or outside the

sphere. 25 T rn reco ti can be used by itself
as a way of )an QF’S\%@%%‘" @agé%ét e feT WetéFET gﬂﬂl ﬁﬁm&rﬂ?“éﬂ%%
Accordingly, in Olﬂﬁltﬁﬁﬂﬂﬁfanélﬁ?ﬁs tooéeﬁéﬁfétode'?)‘f%?}rég{i‘m&rdhvdh&ﬁﬁe n% pLpgess for
prowdlngasarrpleo a nedicinal” plant. materi whi ch co ?les with a
previ ously est"abl sei;dmdg tteanaddidate speplefas @ atmple Wiich tdmlics®dtithrthekaid t he

process conprising: 30 (| " reparl a test sol ut|on or test extract of a
candi dat e sanpl e 8’1)ﬁ& ﬁ!ﬂna‘?ﬂly ©Pqints geperated on thexsore plef ip step)

submtting the t t pl}ﬁ e copy and
recordi ng one or@réﬁhﬁg‘l tra F‘%ﬁl tdg I n w%ﬁﬁéﬁfa obt ai ned from -

the or each said d}dwaﬁsit&mtrum to a rmlt|var| ate anal 'ysis to generate one
or nore points on a score plot; -and (iv") selecting the candidate sanple
as a sanpl e which ltf‘oﬁmqaéissmlﬁﬁatmenélm aspsetafdhe Wvepsionimachs providedby if the
p0|nts ener g escore plot in step (iii) fall within a sphere of
accepta i1ty rggesgg’fhl ed T tHe standard specification. The standard

speci ficati Cﬂ‘}") N prpefingned soltioh betebiABEIoTR sERYLLT thY QYd Siest Mitedd 2
process whi corrprl ses: (i"') -preparing a test solution or test extract of

a sanpl e of the swahigh lmnvnrtatpemessl the mhfa:t;h preperiy omsiraddoptbs sasdartihe or each -
il B el P el bR T & e i
recording one or more spectra,
15 (i1"’) submutting the data obtained from the or each said NMR spectmm toa
computer-based multi-variate analysis to generate one or more points on a
score plot; and | |
@iv"). dgfining a sphere of acceptability around the points generated iu‘s;tep (1ii"’) as
_ the, or as part of the, standard specification for the said plant material. _
20 o In general multivariate analysis theory, the fotal data is the product of the
scores multiplted by the loadings. The loadings plot can be used to define the
'c':ontribﬁtion of each of the variabl'es-'(spect.ral descriptors). A “"score plot"isa .
* graphic representation m which samples are projected into the space spanned by two
or more principal component axes. Principal component analysis (PCA) 1s a
25 particular method used to analyse data included in a mﬁltivaﬁate analysis. InPCA
' the position of the sarnples can be plotted in a score plot in two dimensions where
similar samples will tend to form clusters while dissimilar samples will tend to
spread over large distances (Kowallski & Bender, 1972, loc. cit. and Trevisan, 1997,
loc. cit.). R |
30 The context in which the points are generated on the score plot in the process

of the present invention must be the same when establishing the standard



15 (iii"") submtting the data obtained fromthe or each said NVR spectrum
to.a conputer-based nmulti-variate analysis to generate one or2ifgre2084i nt s
on a score plot; and (iv"') defining a sphere of acceptability around the
poi nts generated in step (iii"') as the, or as part of the, standard
specification for the said plant materiaP- 20 In general nultivariate
analysis theory, the total data is the product of the scores nultiplied. by
t he | oadi ngsspetificatiomnal when plabisingaandidaty s@tpleofddebinpRadde vitha@B btahdug i on of
each of the .variables (spectral descriptors). A "score plot" is a graphic

r epr esent at'i GRS FeMpRHeER of dkspmethodelacihvssy ée essablish the nasdioningof thapmmmtad by 't wo
ingl:pal . ) . Principal t | ySij PCA) i
55 parti bul bR e RERER oy Pt e WG B vied FhAR e SRR Suttbg e

anal ysis. | npdd6eht whe tROSMR Sitc@bschbhie daR TRt theCandilfte RsPidnfifled 4} @ SCOTE
plot in two dinmensions where simlar sanples will tend to formclusters .
whi'l e dPssi nprogessedniyl psectige the datnderived fropr the MR epedtanyef the sdngple ased .
(Kowal ski & Betgder 1972, Llg’oc.‘cit.. and Trevi sﬁn, %997 . loc. cit.). 30 The
context in whi ﬁsﬁaﬂ%araﬁefﬁ Jegied 1o APRIPRAALGMaRPPIgHOR by mulltiyagiate;statistigdl pr ocess
of the prese bl | , 5@&!1 Walen dard 21
April 2004 %Embaiggi?%ﬁﬁﬁéﬁékﬁgﬁﬁgﬁ%ﬁ sgnog%can ‘t’%?@é’éﬂ%ﬁ%@g}?m
conpl i ance wwith thdse of thersttcdeid. Thiepleerpbaveestabibify it defimadtvyddokigythaised to

establish the positiﬁg ng of the goi nt or, points an the score plot for t he
known' saipl eSQERI0t Whighdipybecresiablisiad pa the hasis o€ thenositiondn thesrore MtNVR -

pect ' : ' ndi_dat .
oPact | a0 r St R e A0 oREOFLER h S be BAMROSR s BhBle HLEPEIGED, 'Ds (he
standard ar easpedijof diesidvémionphy @pltivatigte By !s et form Y usitg 4o MRhpeyed

statistical nethods, for exanple principal conponent analysis or canonical
vari ation, t@g@?ﬁ@Pthh those of the standard. The sphere of acceptability

502 e, O ANV o 68 e KD RSB A e,
e s o b S L Lt
15 multivariate analysis. In this particular aspect the NMR spectra are typically
measured at 400 to 700 MHz.- The data deﬁved from them are then analysed by
- multivariate analysis software, for instance the commercially available "Pirouette"
package. _ _ .
Examples of the h1gh resolution hydrogen-1 NMR spectroscopic and pattern
- 20 recognition analy_sis are discussed by M. L. Anthony et af in Biomarkers 1996, i, 35-
- 43 and Molecular Pharmacology 46, 199- 211, 1994, ranc.i by I.O.T. Gibb ef al in
. Comp. Biochem. Physiol. vol. 118B No. 3, pp 587- 598, 1997. -
" As an alternative to 1-dimensional high field hydrogen-1 NMR spectroscopy,
I-dimensional NMR spectroscopy using other NMR-active nuélei such as carbon-13
25  or hydrogen-2 may be used in the present invention. It is also possible 0 use a rangé -
of 2-dimensional pulse seqﬁence spectroscopic investigations with hydrogen-1 or
other NMR-active nuclei such as those mentioned above. The same principles apply
in each case, though, and the results are analysed by appropriate multivariate -
analysis. | '

30 The NMR spectra may be normalised or non-normalised before the computer-

~ based pattern recognition is carried out. Normalisation has the effect of removing




The NMR spectroscopi c technique used in the invention may involve carrying
out hydrogen-1 NWVR spectroscopy at high fields in conbination aiiAprl 2005
multivariate analysis. In this particular aspect the NVR spectra are
typically neasured at 400 to 700 MHz. The data derived fromthem are then
anal ysed by nultivariate analysis softv@re, for instance the comrercially
avai l able "Pirouette" package.- Exanpl es of the high resol ution hydrogen-|
NVR spect r ospmpiintessty, phichas apu2ly quaotiigtive paamatendfibe speatre, -diascussed by M -
L. Anthony et al .inn Biomarkers 1996,.1, 35- 43 and Ml ecul ar Phar nmacol ogy
46, 199- 2119squygRatingiecipy. hopnatisaigniy tharefgre typicalblyeasriedzous srhemthamgini of .

vol. 118B mob&%fv%%&ﬁ%rroé%ﬁre i&ﬁo&ﬁgﬂf@élﬂﬂdﬁ&é&rd}ﬁyﬁﬁﬁé%gtv&eégisrrc% sional high

field hydroge ectroscopy, nensi onal SPECTT 08¢ 5y usi ng

ot her’ NVR- acibtaigedfioieliffereatsaamles a FHoorvd3 i?dnt caidsdFeal allerditfiaylie used in
the present invention, It is also possible to use a range of .g-di mensi onal
pul se -seéquenéauisisieasta GeEiminetingfoeter when shsalitewuantiteive vajues, foramstanseher NVR

ti | €] h. as_th i oned _.Th i.ncj pl pply in
cach case. iR o teriad P 0h OGP R Aol BRI e mul £ var i at o
anal ysis. 30 The AWRophest hdvaiye Bf«'NNH(Eﬁc&é%p?/ﬁna&@ﬂ?&@éﬁﬂbﬁ?sﬁgattlﬁi‘sore t he

conput er- based .pattern recogniti-on is carried out. Normalisation has the
ef fect of rennblmigddy amslectivodedineryld deteakon sysemsi $pecirabanche iesordedur el y
guantitative paraneter t.he spectra, as a_ discrimnatjng fagtor. '
Nor nal i sat i O‘H&Kg‘tPHB?%‘F%I}‘?&U%B{@&HS@SO&%% P desh griraghethiug RlovRaE Al obj ecti ve
of thejgrocedufnl Pihli Relsin | | | : ectra
obt ai ned from (H% P I'Zt'?Ee)n%hgssangeg'@.]c%%/%?fpk%ﬁngdoén%l%gggéég)stgggt&fﬁﬁ ensity may
be required spsctaundli Aaalysis pfithengedtaat by thehaultiodriand atabytigalapitiniqies ve. val ues,

for instance, potency, are required. In such situations the spectra are
non- nor mal i SBtFussed ghoyqasyealaprienital valbnehe diseringriiag &eturesefdhe snsatra er n

recognition |t S, R0t L [ . ' | Ve or detection
Cystom - Spocriich B2kod el Suflolnieh BbiBPotheiBEisht oA s Shmilet ooy
sol ution or mg&ireeuft doationeith untgihédin fightaddiers@. conponent s of the sanpl e

whi ch E)g)ssess a p}ir: i(;tﬂ%géghglegsont ri bute to the overall NWR
possible in certain cases for the differentiation of samples of
— plant material on the score plot to be poor, with points deriving from identic._":ll.
samples of a given plant material being spread widely rather than forming a _bltistei_'.
This loss of similarity arises when there is variation in the NMR spectroscopic shift
values of iﬁdividual components of the plant material. Such variation may be
‘ 20 crétu'sed,_ for instance, by the presence of an overwhelmingly high concentration of one
- particular compourid in the plant material or by the modifying effect of pH or metal |
‘irons which cause shift values to change. Ifth13 problem occurs thé test sblutibns or
test extracts of the plant material which are submitted to NMR spectroscopy may be
pre-treated to remove the source of error and achieve better clustering in the score
25 plot. In oné aspect the process of the invention therefore includes the additional
inttial step of purifying the tést solution or test extraét of the candidate sample of
plant material prior to submitting it to NMR spectroscopy. -
Tea provides a convenient illustration of this principle. Signals due to
caffeine dominate the hydrogen-1 NMR spectrum of tea and so when NMR

30 spectroscopic results of tea are processed by multivariate analysis the points on the

score plot for samples of the same tea do not form clusters.. If caffeine is removed



spectrum Analysis of the spectrumby the nultivariate anal yti cal

techni ques di scussed above reveal s potential val uabl e di scri m4iaiarhe04
features of the spectra which can be used with a high degree of precision
for the description of the conplex m xtures of conponents contained in
plant materials. 15 It is nonethel ess pHssible in certain cases for the
differentiation of sanples of  plant material on the score plot to bhe poor,

W th poi nt s daf deYi fibrid @ﬂ‘}}iiﬁ%mtiNMR spE@RtRS, ffr isstgick BY révemssiphaset er i al )
bei ng spread w del'y rather than formng a cluster. _This |oss of .simlarity
ari ses whenchiosratographyapioger austérmgtof shengerrpigscosewsd gediiesimbarities bolayeges of

e For SRRRRARELS: By shE i BBt EE, This U RP B e 2
concent r‘atigggaipaﬁgﬁgﬁr?@freé&Maedzzﬁ.omwmﬂawweﬁbmuma@édtea or by the

nodi fying erfect o or nmetal ions which cause shift values to change.
| f this probimplepohareshisteingés indsthett Figuse 4B is ¢ ecore pot faprestredted tse pl ant

mat eri al which are submtted to NVR spectr.osc may. be,. pre-treated to
renove the 3G & emigst deredsgle ?%Vglgb‘@]?lféﬁﬁ@h%‘fséﬁeﬁw%?l{%@nscor e 25
plot. In one asp W lVACT N aTo M e ' s the
additional ini t@%%ﬁ%&%%@?&%ﬁ%ﬁ% testa-fag1 Iglgﬁ'lggﬂg?e%%%{é%gt ract of
the candi dahgs g@mapRit9fto diffeaditizEBb@ples bf plantomatedalswiiinh appeagtoitte t o NVR

spectroscopy. Tea provides a convenient illustration of thj Ii}ﬁgrigci ple. .
Si gnal s due idesticalaftfesi analysrshivrether methodojegieny ehfus haywerig heer Hivstrgrd t ea and so -

wh . Scopi | . | ' | A
ety nosBi CHRPRRELBRRle ool iF8, B B ES e pedtollinly AT D

form cl ust effiromatsgrsty! @IFLT)icE k@R HithRtit tyRRQA teal Thé resultinga prior to

carrying out NMR spectroscopy, for instance by reverse phase
chr omat ogr-aphsomatogrpems arelshewe i aepompanitieg Eighpisdsandde (Pne experimpet used

imlariti bet | i ) th |_ot e This is -
TRATAT AT UG 3t p M R T PR
score plot fu%ﬁteH@%EEt(Fﬁoﬁlﬁ%rg%ﬁBrmE% eg clustering is indistinct.

plot tor pr

Figure 4B is a scor e-treated tea where, in contrast, there is
cl ear 19 usteri ng TheiRigured showsfinsoefiali that HRISC does nodtlearly distihgisiMretween

Bpact Ly o FebRiaRd ATt e SHAES GO SRR AT OR HP BRI o b |
: identical,-as are chromatograms 3A and 3B. Second, the Figures show that I-IPLC
does not have the power to discriminate between different types of tea since the
chromatograms of Figure 2 are virtually identical to those of Figure 3. In both these
20 | lrespects HPLC contrasts with the NMR spectroscopy/pattern recognition technique
o used in the present invention as illuétrated in Example 2 and the accompanying
Figures 4A and 4B. | 7
An important application of the process of the present invention is 1o the |
standardisation of mixtures of plant méteri-:a.ls. Examples of such mixtures include
25 remedies from Traditional Chinese Medicine as discussed above. These are typically
mixtures of several different plants and fungi prepared in accordance with recipé,s
that may be many huridreds of years old. To date there has been no analytical
technique by which producers of s‘uch materials could reliably and conféistenﬂy |
differentiate their products from ostensibly identical products sold by competitors
30 under the same name. It has now sﬁrprisingly been found fh_at the NMR

spectroscopy/pattern recognition technique used in the present invention can provide



i dentical when anal ysed by ot her nethodol ogi es. This has again been
illustrated 10 using tea. Conparative. Exanple 1 describes th&l Am&2004i s by
hi gh performance liquid chromatography (HPLC) of extracts of two different
types of tea. The resulting chromatograns are shown in acconpanyi ng
Figures 2 and 3. One experinent used ufiZreated sanples (chromatogram A in
each of Figures 2 and 3) and the other used a treated sanple (chronmatogram
B i n each Fi dearaifferthtidiion teiverenasmploof 4 piveh mittusd df pldnaimakdrias wikiels afeot
clearly distinguish %et,vvee,n treated, and untreated sanples of tea since
chr omat ogr aniPPesedig be pienfigal\puf arg gbtajneditpan difkergnt sugcesy dhusrip dhnsiralgd ims 3A -

a'scri m nat eRAEg o EEmmP AR 1 T ORROU VBB IR BRTT (7

Figure 2 ar ealitvistididnbres bijginitireabridlOtotfeatifferehtidtbDatidestahdaldibeBOt h t hese 20
respects HPLC contrasts with the NVR spectroscopy/pattern recognition

t echni gle used i nTkeomphiasiinn ofiINNMBripedoseapyHattemtrecngmitionraoghbiotpgical2 and t he
acconpanyin j.gures 4A and, 4B, An inportant application of, the process of
e present TeRpLiRg fcFedtend Gesizold e IRe tordilr B ioaPlpdissH S ol ant
material s. Exampingfpiaht MateRalThast hbGSinl Jvelandeinkat SR dhRE ddydBnileadi tional

Chi nese Medici ne as di scussed above. These are typically m'xtures of
several di f feinsigallylfeont snepattitulagiompoepet betiwhivhas cosiarably mobdified eci pes

that nmay be many. hundreds of years old. To date there has been no. |
anal yti cal R%@ﬁﬁ%ﬂ&%%ﬁ%oﬁf’ awgoﬂ&msbeﬂowa#éﬁr@%@a&w reliably
and coRrgi st I i WEX o%ﬁjdéf 1] VA ti cal

p?rlo'duc':ll g soﬁgb %élego faféﬁét%gérg@:% riﬁgg%blp L Sa%@‘e%@lﬂﬁ Eglsl%g\)/{vhgﬁg

sur pri si ngl ytheebn complethehting addier ddhRrminpeled infimmapyd phthinedby eeoghiR | on

t echni que used in the present invention can provide 21 April 2004 -12-.
cl ear differPEETFRECPBIA 2B PHEEH recagplien anlysis. gi ven ni xture of plant material s

ohion _ " it . ; ;" ‘ -
sourcee. This s Ti GSicReL AEANbE Eonnlihes el BIEPRELS IR BV RPT ) e
process of tdwauibineniieans éthabifyoatrolinl aH® stahderdisiag a@esipidaampledfylinl s to

be differentiated and standardi sed.- The conmbinati on of NWR
spect r 8 copyngiatitlaniemmsd giabidlegical netitiyo | Tbiginos recqanéset] that ghe avefallequent |y

desir abl__e_ i er%ﬁgaéyho% p?fn%!ts%é mrgdkz(ctiﬁjers ogsf no%%crﬁ%%ué]e%%e'iﬁ%maa single active

| component but is due aiso to auxiliary compoﬁnds which are present in the complex
mixture' of substances in the plant. The biological profiling techniques used in the ,
process of the iJ_:wentioﬁ. allow synergistic effects exerted by these é.uxiliary R

20 compounds to be studied without the need to identify the compounds themselves. he
synergistic effects which may be observed include,-for instance, potentiétion of the

~ activity of the principal component, enhancement of the selectivity or bioavailability - |

of the therapeutic substance and suppression of unwanted side effects. This aspect of
the biological profiling is parﬁcularly useful for suﬁstantiaﬁng the claim that the use

25 of a whole plant or plant extract in thefapy is more beneficial than fhe use of single
‘components isolated from the plant. | _ | _

A préférred biological profiling technique is protein analysis, particularly |
proteomics. This is because dhanges in protein expression represent the ultimate
biological effect irrespectivé of the particular mechanism of action such as enzy'mé .

30 inhibition, receptor binding inhibition or signal transducﬁon modulation. The term

proteome describes the complete set of proteins that is expressed, and modified



medi ci nal plant material may show an overall clinical effect which may
derive principally fromone particul ar component but which is Adksil¥tably -
nodi fied or potentiated by the presence of other conponents. Biol ogical '
profiling can thus 10 provide a quantifiable neasure of the biol ogical
effects of plants and plant extracts, {i3ereby conplenenting and/or
confirmng the informati on obtained by the NVR spectroscopic and pattern

recogni tion falawits sprebkion byothe ghtie lgensHé inl tho DfdiaruTiader s PHI&icHisthe
process of the invention contribute a neans of quality controlling and
st andar di si righdy ofebe peteosarnsing teehnologies of 1§ geraeads pratein separatiosamt i t's

biological activity. Lt is n e ni that the overall. ficacy of
ol ant baced etfidelion Ui, g0 FRBUbAES) LBfordomtes ahiods forbgatth |
conponent  butyanihiddSipbsRIbRsauxiliary conpounds which are present in the
conmplex -m xture of substances in the plant. The. biol ogical profiling

t echni qbies used . i Acdaondinglyr moemsfenkd hipeci ofitkapiesamt aivienrorsthe biofpgidal c ef fect s
exerted by thesge auxjalléii ary 20, conpounds to. be studied without the need to
i dentify the'€ Q¥ H I5f¢s. he synergistic effects which may be

b d i de, . tiati t he. - acti Vi LV- .
or' nci pal | caipondit TCAlEERAREEol RECRHLAUAR Pl Mica T . or

the therapeutic shbsiediviel phdt suppklcs 3t 0f invbaiietle wtrge caiferhs. This
aspect of the biol o%i cal profiling is particularly useful fer - = .

substanti ating t ranéidatepampleofitprsaidmatesalypndy whol e pl ant or plant extract

in th ' bepef j.ci-al .t han i f single i sol at ed
from CAD pi 0 T ASORERE: iRl dnelp &57 drorhb R BRar oo By ot ot
anal ysi s, parti clbdéivihg thE ShR@BTESroteld bxprésSionas MESRIS RADESTI bfexipo@ir8i N

expression represent the ultimate biological effect irrespective of the
particul ar mechartb4im teft sampleon such as enzyme. 30 inhibition, receptor

bi ndi ng i nhi bi ti i gnal, tr. i | ation...The tel t
descr | bes he. corfet BRCEE OF e REPR - hare HeP R ELHS AR PB4 e 21

AL 2004 b3l O SRR Y LI LT
| ar ge- % al e spmdasdi n Thepaemilipatierand chinge i protaimtxmess{oNatbsereed motepA@i2is 1999,
P T A P s parf Othe Standard specifitation or that plant malbal Candidatg | O O+
samples of the same plant material may then be accepted or réjectéd de_iaending |
-whether they give the same pattern when submitted to the abové steps (i} and (ii).
An app‘ropriqte fzir'get cell is selected .in the first step according to ‘the clini-cal
20 indication, or disease, which it is desired to model. Following incub‘ation'of the cell
with the test sample, the proteins in the target cell-are separated into individual |
_proteins by two dimensional electrophoresis. Detection and apalysis of the resuiting '
protein patterns is typically undertaken using computerized image analysis '
techniques, and proteins are identified using microsequencing and mass |
25 spectroscopy. The results may, if desired, be submitted to computer-based pattern
reéogm'tion procedures such as principal componenf analysis, as described abéve.'
- Changes in protein expression which are detected following incubation of the tafget
cell with the test sample are then compared with the corresponding changes detected
following incubation of the target cell with a known sample which has élready be‘en

30 shown to possess activity against the clinical indication in question.

The potency of the test sample can be related to the potency of a



Accordingly, in a preferred aspect of the present invention the biological
profiling technique conprises: (i) providing a target cell sel&ddAngt2004
according to the clinical indication in which the nmedicinal plant nmaterial .
is active and incubating the target cells with a candidate sanple of the
said material; and 10 (ii) subjecting thé-i ncubated cells to gel '
el ectrophoresis on a 2-D gel and observing the change in protein , o
expression i pharMece@ébalgrab standesslityt coofpaging teLnoacentratithef thesst mamd e. 1 n the

process of the inventio e above s Eé@é‘i&% and-(ii) are carried out.on a
sanpl e of t HECHISAH: O PEe F er\‘R)FHOEFP‘b‘IJE dthe or each property desired

for the 15 standagd; (XTI ression.
observed in step Sﬂé}% &g@%ﬁrﬁrgﬂﬁgt@@rﬁ%ﬁe&%&&@o}&g g gp%é ? cation for -
t hat pl ant rmhﬁmcai assijariﬂudeé’.tﬂgwsafmdmﬁablfe niidagurs dffthefbicibgicalaictvitypdf aTay t hen
be. accepted or rej ected depending whether they give the sane pattern when

submi tted t cPlamanasirle Syekprasspy may e cprductedjn aﬁefprdﬁm with acapygationd| | | S

selected in Gl indi cation,

G sease. whideHE; 4rofcRbl, SORPaARGH of it Plelalay il 4 Mefily Ak AEA " T
with the t eshaARRIse, cahfidate/r6t @k R8athient HiprbRiydstis 6RJahcerdf BrffaRaiRLed i nto

i ndi vi dual tgr oteins by two di nensional electrophoresis. Detection and-

anal ysi s of helqﬂEEiﬁOEﬂmglﬂgrﬂﬂtﬂT@ﬂlnng)afb@féﬂme substapp¢ supprepsesibiestinadationusi ng
conput eri zed ana echni a roteins.are identified using:
i crosequenc(? iﬁ@“f’?&% r @%b@%‘f"r"*&g@aﬁwéﬁép AAOGERSIS AL o fllar“Fmﬂtécg’l red, be.
stbm tygd to conputiips %@ﬁ%fﬂ%ﬁ%ﬂﬁon&ﬁ&ﬂ%‘xﬁét%lQfﬁ@ﬁ@%ﬁﬁs@HP*&ri’ss

princi pal conponent anal ysis, as .described above.-""Changes in protein
expr essi on ‘whrivhd fom, d@vlm&&pldnﬁ mpb.ubmfmglant;atpllmmt extracobr aplentfwcgen cell with

the test sa re then c¢qnpar.ed r r espondi-ng anges detected

fol i owi ng i @a@aﬁa %Fhed?at?‘ﬁé GPa%lﬁéPweéH e Xy ARGT SRR BIGBPEN has

al ready ‘been st the clinical indication
z?t%s] e IQQ?ﬁﬁiLﬁcfﬁdts\éE&syofaa e

i n question. ‘e potency o sarrpl can be related to the potency
of a 21 April 200Fhe ibBerpharamabigivt mﬂ;ﬂhmgmaetﬁ@p;&mﬂmzdpatwuﬂﬁrmwlemgotﬂme

Concentlg atl Odr:'ug I‘egtu?a?orgf%ﬁhoi%gsp \lwﬁo need to be convinced that a candidate product for -
pharmaceutical licencing is of a consistent and verifiable quality. The reason for this
is that the effectiveness of dosage 16velé and treatment protocols. need to be
guaranteéd. However, there is no reliable'system'available at present which allows

~ the identity and activity of a plant based pr_oduct to be measured against an accepted
20 standard and which is universally applicable to all kinds of plant niatefial. In one
aspect, therefore, the invention as defined above represents'_a solution to that problem
and provides a means of establishing a pharmaceutical gr_ade standard for a ‘
therapeutic substance which is derived from, or consists of, a plant material. In this
aspect the process comprises: - |
25 (@) prepaﬁng a test solution or test extract of a sample of the said therapeutic
substaﬁce which is known to be of the desired pharmaceutical grade;

(i)  submitting the test solution or extractr to two or more analytical methods
including (a) NMR spectroscopy combined with a computer-based pattern
recognition techm'qué, and (b) one or more biological profiling tebhniqués;

30 (i) obtaining results from the analytical methods in step (ii); and

(v)  defining the pharmaceutical grade standard specification on the basis of the



necessary to produce the response of the standard. A further biol ogical
profiling technique is a receptor binding or enzyne inhibiticH ApkadP4 This-
can give a quantifiable neasure of the biological activity of a 5 plant
material. Such an assay nmay be conducted in accordance with a conventional
assay protocol. One exanple of a suitabtle-assay is a .nethod for screening
a plant material as a candidate for the treatnent or prophyl axis. of cancer
or inflammuation, resiles ohedihablinaespdiii)si ng det er mi ni ng whet her the substance
suppresses the stimul ation of a gene pronoter which has been inplicated in
car ci nogenesi s or LagirerHesgher pradesi praeesp fasmsadncite & phamppsestiealon t he

plant materi | S| . | s derived. fr a whal e .plant, a
part of a pl ngé %E}%%éf{“gg‘?‘?ﬁ‘%%ﬁEsadeg‘f’%ldn IO?lr 8‘1&?0ln81r§{s O(%Qr @‘F@r%%ﬂalt he
mat eri al cortﬁé?hﬁ;egfconqjﬁshfg;deri ved from one or nore of the roots, - :
| eaves, buds, flowers, fruit, juice and seeds of a plant. The inherent
variabifity @) plpraparing atestaphition os tost extraciefratdapdidate spmpleiofthet 0 t he 15
drug regul atory aythorities who need to be convinced that a candidate
product for phaﬁ#ﬁ@@?ﬂt}"@é‘ StCencing is of a consistent and verifiable

qual i ty. TheirpaseBmlifmgtii sid dctutdir eectql befidivEPE sSmBhafasageMrevel s
and treatnent ‘protocols need to be guaranteed.” However, there is no-
reliabl e syst em aspactrasbbpy atd peamsmpner-babedirtaid mwosgnitidreteciddaqte; ty and

activity of a.plant bas ed product to he asyr.ed agai nst an accepted 20
standard anc(?‘\‘r\lﬁi‘c‘ﬁ’t?lgm&ﬁ?- t?é@m@wéﬁﬂww jteP (ib): 20~ ki nds of plant

materi ah. | m;pne ar. K ¥ I; e '
repr es’gélt s g“ggl uste?%ﬁﬁg%hetthgt%ﬁ%&lggﬁjesﬁna&gﬁsdb%%{%gf@es géerlr]gg%léfl% r%sﬁ%bl i shing
a pharmaceuti cal ghaded Bitsaepd@ii’d chbmplyavith the spgifidation Sorrhe phatavdiitiest i s
derived from or consists of, a plant material. In this aspect the process
conprises: 25(i) 20dsstyndard ?Sfabdlﬁg?d igstepdiv) 8Beve- t est sol ution or test '

extract of a sa : t Sal r. ' ' i s kpown to be
crtact of o STt BRatfedh HETORTALF o T ARER RO GRA FpbRLY 1
extract to tiwQd@ition s theaMARYSpeSdscomt Adifattehifdcbighifgn dlyshiVRe SR&LLEPS COPY
conbined with-a conputer-based pattern _ ' ‘
15 (iv’) is replaced by the following steps: ' :
(iv’a) submitting the solution or extract prepared in step (i’) to one or more _
biological profiling techniques; | ;
(iv’b) obtaining results from the or.each technique used in step (iv’a); and
(iv’c) selecting the therapeutic substance as being of phan_nacéutical grade if the
20 ‘results obtained in steps (iii”) and (iv‘b) comply with the specification for the
| pharmaceutical grade standard established in step (iv) of the process above.

In these embodiments the NMR spectroscopy, pattern recognition and biological -

profiling may all be performed as described earlier in the speciﬁcaﬁon.

25 - _The invention will be further illustrafed in the following Examples with

reference to the accompanying Figures, in which:

Figure 1 is a principal component analysis (PCA) score plot of factor3 (y -
 axis) against factor 2 (x axis) for six samples of Panax ginseng obtained from |
30 different suppliers as described in Example 1. The symbols used in the figure are as

follows: * =supplier 1; * =supplier 2; + =supplier 3; V= supplier 4;



recognition technique, and (b) one or nore biological profiling techniques;
obtaining results fromthe anal ytical methods in step (ii); ardf ASt20¥ng

t he” pharmaceuti cal grade standard specification on the basis of the 21
April 2004 -15 results obtained in -step (iii). The-invention further
provides a process for producing a phartheeutical grade therapeutic
substance which is derived from or consists of, a plant material, the
process conpgrEsuppliers; éad )» peuppdiei g a test solution or test extract of
a-candi date sanpl e of .the therapeutic substance; (ii') subnitting the said
solution or extract to analysis by a conmbination of NVR spectroscopy and ‘a

conput er - based pag; i 10 cp (i i B ults
fromthe -ahal ysi ?ﬁg@'( ép E Il !0) ; a%gﬁx%@ﬂ?c}@&fﬁs gc;éllgéc |%I8B%%Lesmrgzagsr)§l%§luti o
subst.ance asoptigiisg! fof thphvaparBi@idf catkhing ad facrilb@iuh Comabitiae Bxdmplk SEEp
(iii") conply with the specification for the pharmaceuticat grade standard
est abl i 3hed Which Acisprepents apwrieeategiiemsantide aithirepesents aripd sample whichdweed f or
subm ssion tg _biologigcal prafiling i,n addition to. the.NVR.spectroscopic
and pat t er n GrER B i roatec byinass g gk A salid bhase extraiion CQUIRE | 22 by
the -follow ng steps: (iv'a) submtting the solution or extract prepared in
step (i') to one or nore 'biological profiling techniques; (iv'b) ebtaining
results from t he Hguredashowsamiohljue chrosditdgnamss fop Lapsang Spuclomg t€d, usioy '
selecting the therapeutic. substance as.bei ng of pharnpceutical grade if the
20 resul ts GHARRERPHENSe op ieseprayorm ol Fatechii s SEPoT MdGpRmRIe

speci figal | ikahle 17 wiRlRA TBfielhlsCA uneAde 1 ARAR a3 iRkl instep
(4-v) of the_pra%)r@reess’ at‘)’\(r)ve. I'n these uenrrbog?nentsgt he Nwﬁﬁsggﬁgg&gwpy,
pattern reccgmpidwhichhds tkenlpogiicsly trgataf byt passpgralyroagh a bdidsatoemdtias
descri bed -earh)i er in the specification. 25 The invention will be further

i | lustrated ®H%he foll owing Exanples with reference to the acconpanying
Figures, in which:

_ Figures 4A and 4B are PCA score plots of factor 2 (yaxis) againSt factor 1 (x
- 15 axis) for six different types of tea, lébtained in Example 2 which follows. The |
symbols ﬁéed in the figure for eaéh type of tea are as follows:
0= Qolong; + = Keinmun; V= Lapsang Souchong; = Daljéeling;

* = Gunpowder; ¢ = Assam.

20 Figure 5 is a PCA score plot of factor 3 (y axis) against factor 1 (x axis) for
the five different commercial samples of Tanacetum pafthenium (feverfew) capsules
obtained in Example 3. The symbols used for each sample are as follows: & =

sample 1; * =sample 2 ; O = sample 3; » =sample4; and V= saniple 5.

25 | E_i_gg@_@ is a PCA score plot of factor 2 (y axis) against factor 1 (x axis) for B
the seven samples of Tanacetum parthenium harvested at different intervals after
planting out, as described in Exam;ﬁle 4, The symbols used are as follows:

e =sample TO; V=sample T1; © =sample T2, * =sample T3; + = sample T4;
. D =sample TS; and % = gsample T6. | |
30 )
Figure 7 is a PCA score plot of factor 2 (y axis) against factor 1 (x axis) for -



Figure 1 is a principal conponent analysis. (PCA) score plot of factor 3 (y-
axis) against factor 2 (x axis) for six sanples of Panax gi nsedgArsbEdned
from30 different suppliers as described in Exanple 1. The synbols used in
the figure are as follows: * = supplier 1; = supplier:2; + = supplier 3;
V = supplier 4; 21 April 2004 -16 ~ = stifplier 5; and (r) = supplier 6.
Figure 2 shows two HPLC chromat ograns for Kemmun tea, using a system
opt i m sed- f othe {Inaditensd ChinesmMsfiicomtremhdnaalised esExdnnsld 5i ThEsymbslatisede o
Exanmple 1, in 5 ich A represents an uptreajed tea sanp] e and B represents -
a tea sanpl ei%%ﬁ?ﬂ]faﬁé’ée mﬁé‘g#?%w&vi'oﬁﬁﬂyﬂ?rr]éa%é uppligs 2z ahd TRYRAMSh3a sol i d
phase extraction columm. Figure 3 shows two HPLC chromatograns for Lapsang
Souchong tea, using a.systemoptimsed for the separation of catechins. as
descri bed i n Conpléigatei & é 4 D-Thxe ppdtéinbrofila (silviecsiaih) cEIBRESRAL & dimunt reat ed
tea san‘gl e and represents a tea sanple which has been previously treated
s

by passage tH#¥8 PPEINSLIrom daeasest pldstemple ¢ sihighfollpwgovhesein A iang 4B ar e

PCA score- pl ' ' factor .1 (x 15 axis) for six
di fferent F yﬁgfeus%ao{:1 °§’§§‘§ﬁé‘6‘§ }alel(érfllgéé ?’)r? S%&%#’p ehcﬂlrsmﬁ'ﬁf?eéﬁef’%'ﬁ%%m a’ﬁﬁé)gé?ﬂ‘bol S
used in the diraurd Fuakllgppglobbsype of tea are as follows: (c) Oolong; + =

Kemmun; V = Lapsang Souchong; = Darjeeling;, * = Gunpowder; . Assam 20
Figure 5 is a PCA score plot of factor 3 (y axis) against factor 1 (x axis):

for the five diff.erent.co rcial.sa .. of Tana art heni ym
(feverfew) capsul%gﬁ%fsaafmefmqmnﬁlge(%‘}vefﬁ@l@fmﬁ?@ﬂg? each _
sanpl ejare awrbPhdt®¥Btaireh From SRHNG o?Exﬁmﬁlethfﬁloﬁ\sﬁifééﬂl%%ﬁ 3. =
sanple 4; and V = sanple 5. 25 Fi ure 6 i's a PCA score plot of factor 2 (y
axi s) agai nstrieated conttol sampleian)l B wra satple Behowrs aftonleetment withndOapimh.

part heni um harvest dg} . di Lerent intervals after - planting out, as _
descri bed i F¥ERERSIb¥9Gle/4%{a5¢0nbol s used are as fol lows: = sample TQ V = .
sanple Ti; @= sanple T2; * = sanple T3; + = sanple T4; o = sanple T5; and
+ = sanple T6. .30 : . :

15 Example 1: Use of NMR Snecﬁosconic and Multivariate Analvsis to

- discriminate between sources of Panax ginseng
Preparation of extracts :
B Samples of white Ginseng were obtained from six different commerciél -
suppliers. White Ginseng is aeﬁved -from the root of Panax ginseng C.A. Meyer.
20 The root is put in boiling water briefly and then soaked in the sugar juice. Itis
‘ subsequently exposed and dried in the sun. White Gi_nséng 1s also known as Sugér'
_ Ginsel.lg; | |
| The dried plant root material was ground to a fine powder using an "Illico"
blender for five minutes. 1g of the powder was mixed with 20mL of cold water and
25 stirred continuously for 2 hours on a shaker at 150 rpm at room temperature (22"—C)_ 7
The extract was filtered through Whatman No. 1 ﬁlter paper, the filtrate collected and
freeze-dried overnight. 10mg of the sample was dissolved in 1 mL of denterated -
water for NMR spectroscopic analfrsis. 800 pL were used for NMR épectroséopic
analysis and samples were referenced internally to‘TSP .at 0.00 ppm. |
30

TR S



Figure 7 is a PCA score plot of factor 2 (y axis) against factor 1 (x axis)
for 21 April 2004 -17 the Traditional Chinese Mdicine renmedy #fdd®4 in
Exanple 5. The synbols used for each sanple are as follows: = supplier 1,
* = supplier 2; and + = supplier 3. Figure 8 is a 2-D gel protein profile
(silver stain) of IBR3 human derimal f+HdB8ebl asts, obtained fromthe assay
of Exanpl-e 6 which follows, wherein Ai's an untreated control sanple and B
i s a sanpl e Fdtdvolifes N¥VRapedtrogedpyent with a 10 pg/nL - extract of Buddleja
gl obosa. Figure 9 is a 2D_gel protein profile (silver stain) of |BR3 human
dermal .10 fibr oﬁvé@ggn-éﬁ‘ﬁ\;{méacmrwf%@rcb_dgawm@&mwépmmterol | ows

wherein A i ' | d B j | f
reatmont. v RcrarEgh B0 WL bor SR B e e R » BESTR 0% ke o
NVR Spect r osggieire vardla Mihlk o? 84 saaheofIRppHS kwedowidii &ﬁf&réﬁe'&éﬂé‘c&ﬁﬂh%e”

sources of Panaxgi nseng Preparation of extracts Sanples of .white G nseng
wer e obfai nedP PRalatagiomtsli Arquisition tmmper ssalwas Sbyetomtss Privhict e G nseng i s
derived fromthe root of,. Panox, gi ns . A, Meyer.. The root s put in
boi | i ng wat S O 2rftpe; %%ﬁ’%ﬁﬁl?gﬁgi}% Y"Pr%algfi'@%\?n‘fz gﬁeéa?ctﬁatwﬁ?fg Fourier ‘
subsequent | yiraxpeaed § | | hev@ o nown as -
Sugar G nsenﬁ%s Thegdﬁ%géé&%lir%ﬁ?dsﬁgg??%? 2? ipﬁﬂ'was g&%ﬁﬁ%ﬁ%%@?ﬁﬁ powder
usi ng an "I | usimpAMIK| sefisere toaeduce ve specttd iat: "higograms heonpameg buviass ¢ff xed
with 20nL of cold water and 25 stirred continuously for 2 hours on a
shaker at 15> PP%‘r?\i,V\@Fh-r oomtenperature (22 Q The extract was filtered
throughgWhat man. No. 1. filter paper, the filtrate collected and
f'reeze-dried overnight. 10ng of ‘the sanple was dissolved in 1 nL of
deuterated Rvaiocipal bompdidnt sidesis oscopi ¢ anal ysis. 800 L were used for NVR

spectroscopi c anal ysis and sanples were referenced internally to TSP at
0.00 ppm 30 21 Abkqiesultipgfilengas openedexceI where normalisation was performed

using the sum of the entire spectrum. The data resulting from this was then _subjecf:ed
to multivariate analysis using the Pirouette software package. Unsupervised PCA

15 was performed using mean centring (and autoscaling).

Results
" The data were converted into points on a PCA score plbt. This is Figure 1
attached. Tﬁe_ﬁgure clearly shows six distiﬁct ciustérs'of points attributable to each
20 of the Panax ginseng samples, thereby illustrating that the technique provides a
| means of discrimination between ostensibly identical samples of a given plant

: maten'al.

25 Comparative Example 1: HPLC analysis of extracts of tea
'The teas used were Kemmun and Lapsang Souchong. Extracts of each for

HPLC analysis were prepared as follows:

. Untreated samples

30 Dried commercial tea sample (50 g) was ground to a fine powder for

approximately 1 minute using a Moulinex "Illico’ blender, to produce a



Protocol for NMR spectroscopy Hydrogen-1 NVR spectra were recorded on a
Bruker DRX 600 Spectroneter operating at 600.13 MHz for the p#ldirgh2004
frequency, fitted with a BEST flow probe. Spectra were a result of 64 scans
of 20 ppm sweep width and were collected into 49152 data points.
Acquisition tinme per scan was 2.0 second$- Prior to transformation, a line
br oadeni ng of 0.3 Hz was applied and the spectra were Fourier transforned.
Ref er enci ng Ma@sogeaediSRatipld) 590f Pl powtibRvanesbyel Martacaid ¥ 360mIUghg AM X
software to reduce the spectra i'nto "histograns” containing buckets of 0.4

ppm wi dt h. - 19nmal Aaskxtiroens iereprstiuredA210)s i 59 mheof beiding distifed ater was opened i n
Excel where nornplisation wa tforme Si. he sum o he entire -
spect rum ThEYGE Y glgeuqe% F%ﬁ? %‘fﬁ Wﬁség%‘gwftﬁgﬁh?ﬁﬁf {n?“_%{alehtabr%ﬂ} tivariate
anal ysi s usi@&pbﬁ%rgka%hﬁteﬁpﬁhw@f&cp@%ﬁg&ea SRS Wi ethnd) 1@@3@% .

perforned using, nean centring (and autoscaling). ~ Results The
convert éd i mpapepdhafilfratncoieft@harstiveaze gied overinght. i 19 bg gfithe sdmplatwaaehed. The.

figure clearly shaws _si i.stjnct clusters of points attributable to each.
20 of the P é@f‘@%ﬁgéﬁﬁfé’gﬂ’ﬁpi&qwﬁtﬁ%r eby illustrating that the technique :
provides a pppp ' 1] ' ' ' jcal sanples of
a given pl ant n%ﬁg{pf%;u%%W%%%t%@%gﬁgﬁgﬁi@t%kﬁﬁhys| s of o

extract s of HPRCTomnied3 SUSEHyp&kie 5IKeIItwyY 6fnth Lapsang Souchong. Extracts of
each for HPLC analysis were pr egar ed as follows; Untreated sanples .30

Dried comerdPkf{ mebilephas: Metmgoy Wetas Ogthenbrspbericadid A& THRdkbr/viidew
appr oxi pat el ' £ 1S] Moul inex. Alhlico' blender, to produce a 21
AEIPI | - ;%4 -r%ﬁflqi%r]%}é%]ﬁ%%uésbrggg%r?ﬁ?g%vgﬁn 2# i powder was removed and pl aced

in a 100. nL gl assTheRRiIERE chirbRato gfms' 29 RcoRpReYiAd Fighrds 22K endBuMlangf
boiling distilled water was .
o 3A (Lapsang Souchong). : '

Treated samples

15 ' Dried sea sample (50g) waé ground to a fine powder for approximately 1 -
* minute using a Mouiinex "Tilico" blender, to prdduce a homogenous sample, 50 mL
of boiling distilled water was poured over the tea sample which was stiﬁed with a
plastic rod and left at room temperature for 30 minutes. The extract was filtered
through a Whatman No. 1 ﬁltér paper, the filtrate collected and freeze dried
20 ovemnight. 10 mg of the sample was diséolved in 1 mL of distilled water which was
fun through a Reverse Phasé (RP) C18 Isolute® column under vacium. 20uL were
used for the HPLC analysis, folloﬁring the method described above for the untreated
samples. ' 7 | -
The resulting chrdmatograms are accompanying Figures 2B (Kemmun) and
25 3B (Lapsang Sbuchong). The Figures show that HPLC does not clearly distinguish
between treated and untreated samples of tea since chromatogram.s 2A and 2B are
virtually identical, as are chromatograms 3A and 3B. The Figures also show that
HPLC does not have thé power to discriminate between different types of tea since
the chromatograms of Figure 2 are virtually identical to those of Figure 3.
30



poured over the tea sanple which was stirred with a plastic rod and | eft at
room .temperature for 30 minutes. The extract was filtered thrugn' 204
Whatman No. 1 filter 5 paper, the filtrate collected and freeze dried
overnight. 10 ng of the sanple were dissolved in | -nL of distilled water.
HPLC equi prent: Hewl ett Packard series 1pl090 Liquid Chromat ograph HPLC
colum: Cl18 RP Hypersil 5, 150 x 4.6 nm HPLC nobi |l e phase: Methanol: Water:
Ot hophosphoric acid 20:79.9:0.1.v/v, flow 10 rate 0.9 n/ninute,
absorption wavel ength 210nm The resul ti ng chr omat ogr ams are accorrpanyl ng

Fi gures 2A (Km!@)_anse sPNMR Speg

usi ng a Moulinex "I11i€ inaig betwy Padaeet a hom)genous sarrpl e, 50 L of
boi I ing distill edryaige Swé?QE'i'hﬁ WYL 1:£ e}?ﬂﬁl] Stl rred
with a plastic rod andu eft at g%mterr%%?at mnu The

extract Swas Souchengand OhlonggnereMd tudtneaiial saﬁaplaslofdres@mcretﬁiq;afed dsr at e
coll ected and freeze dried 20 overnight. 10 ng of the sanple was di'ssolved. -
in 1 n of dfeseiiPadeia (RERATAtHSIEBRMRIET- run through a Reverse Phase (RP) Cl8

| sol ut eR col.um under vacuum 20pL were used for the HPLC analysis, -
fol lowi ng the nethod descri bed above for the untreated sanpl es. The
resul ting chprombbirANMRAHectAHEsyaE Wrngiph QsthesneABAhKegwUN) and . 25 3B
(Lapsang Souchong The Fi gures show that HPLC does not clearl d| stingui sh
between treated a be [dmaden samplesmitre dissolvedia loinhof denterstedtwaier(ORA and 2B

t ual t t 3 3B. . T Fi |
2ow 1 1t "EiA0 MESE RIS HeRfi3om PR e e e i Geteal et

types of teanghRAR tolThP £ fnoqrﬁ@ c&iurga&uﬁsed%naﬂxe &JFHQA taibFgRt i cal
to those of Figurée 3. 30 21 ril 4 -20 Exanpl e-2

Spect r oscopyoraeath ki kite teaexteacss. anal SI s to discrininate between types of
tea o7 o

15 ' The data were cenvexted into points on two score plots. These are Figures 4A
and 4B attached. Figure 4B shows six distinct clusters of points attributable to each
of the tea extracts following tireatment, whilst Figure 4A s_hows that before treatment
clustermg was poor. . |
| ~ The disciiminating power of the NMR spectroscopy /PCA technique is

20 deﬁmnstrated, contrasting strongly with the inability of HPLC to distinguish tea

types as shown in Comparative Example 1.

- Example3  Use of NMR Spectroscopy and Multivariate An’alzsis to

25 ' o discriminate between commercial samples of a herbal remedy -

Preparation of extracts

Commercially available capsules of feverfew (Tanacetum parthenium) were
obtained from three different manufacturers. The products .were ostenstbly identical,
being hard gelatin capsules containing a “standardised’ feverfew powder.

30 Five samples, each consisting of 10 capsules were taken. One sample was

taken from manufacturer A. Two samples, each bearing the same batch number,



The teas used were Gunpowder, Darj eel i ng, Kemmun, Assam Lapsang 5 Souchong
and Oolong. Untreated and treated sanples of these teas were pilepir¥@4as

descri bed in Conparative Exanple 1.
Conmponent Anal ysis The 10 ng tea sanples-were dissolved in 1 nL

Pri nci pal

Pro

t ocol

of deuterated water (D20)-.10 800 L wer€lused for NVR spectroscopic

anal ysi s and-sanpl es- were referenced

procedur e desere itdked fiom fmeauwfptteret Bnawo asmpies] eath beasing @alifferaft balth t ea

extracts. Re

pl ots. ThesdVEherpy

sul ts

clusters of points attributable to each _ ‘
trreatnment, whilst Figure 4A shows that before treatnent clustering was

for. NMR spectroscopy and
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nuf acturer A
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bearinga, different batch number, were from nanufacturer 3.

The capsulc contents from each sample were plaéecl in a Moulinex "Illico"

blender and the material ground to a fine powder for two mifutes to produce a

homogeneous sample. Water extracts were prepared for NMR speétroscopic analysis

by dissolving 500 mg of the powder in 50 mL cold water and stirring the extract for

15

four hours on a shaker at 150 rpm at rcom temperature (22°C). The extract was

filtered through Whatman No.. 1 filter paper, the filtrate collected and freeze dried

overnight.-

Protocol for NMR spectroscopy and Principal Coniponent Analysis
The prbcedure described in Example 1 was carried out on each extract.

20

Results

The data were converted into points on a score plot (mean-centred). This is

Figure 5 attached, in which each point correspondé to one capsule. The plot shows

25"

that samples 1, 4 and 5 gave good clustering that reflects consistency between

individual capsules in those batches of products. Samples 2 and 3 gave poorér

clustering, reflecting greater variability in those particular products from capsule to

capsule. The plot also highlights distinct differences between different batches of

one product from one manufacturer (samples 4 énd 5) which afe_ claimed to be

30

identical.



Sanpl e No. Manuf act ur er Bat ch No. Capsul e content 1Al 500ng 2BI | 384ngy 3BI I3
84ny 4CI |1 1380ny 5C V380ng The capsul e contents from each sanpl¥ AR 20041 aced
in-a Mulirex "Illico" blender and the material ground to a fine powder
for two minutes to produce a honbgeneous sanple. Water extracts were _
prepared for NVR spectroscopic anal ysis22by dissolving 500 ng of the powder
in 50 nmL cold water and stirring the extract for 15 four hours on a shaker

at - 150 1 pm agx 44 e NU&! FNIVIR £%7é§l)sco§9%n>ﬁriﬁgﬁ' 5l\€ﬁﬁnPJﬂehE%§§§isttHr0U9h
What nan No. ITter paper, the Tiltrate colTected and freeze drie -

overni ght. Protocol fodiséuii pen opuple it poBbemipneol  Anal ysi s

20 The procedure descr':,g_gd, in Exaﬁﬂ e | s carried out on each -extract..
Results The data were U2 0 points on a score. plot o
(mean--cent r e8)itivadtrSanliharvel & mlard fed, in which each point corresponds
to one capsule: nples 1, 4 and.5 gave good
clusterbng that rEidmaedisinalopiitspesiayldnatasas parthordinti(Baatfe@ppasipRown @ t hose
bat ches of products. Sanples 2 and 3 gave oorer —clustering, reflecting

greater var ita®IK from warranérsisephebtpiagd Epmd?.- ot Seeds, Elvo e aipsds weregowaapsul e.

The plot als g i gl St | ff,erences bewefsm, | f;f erent. batches of -

one product r@m%ﬁ‘@%?ﬁ‘g‘%ﬁnﬁgﬁlﬂf@sg&%ﬁt@é %ﬂ% eéjtq:?) Wrﬁg%rH a_ﬁp(gveﬁef ainmed to be

30 identi calplanddd @rdnl 242Ny irrplets REA BT ¢h AaridBRiob phiRIsPRaHsAREPPY and

Princi pal Conponent Analysis to discrimnate betweén sanpl es-of

Tanacet urrparS@@@hnglmgme-_ differin maturity Cultivation and harvesting.of .

Plant §GPl es S oo Sohic! Aabichhe0Fa SRES S MR AR MR RAL AEplowRf Fever few
o analysis at different intervals after planting out. Two additional samples were taken - o

~ at final harvesting, stored frozen and analysed at one and two month intervals post-

ha.rv‘estf The dates of harvesting of the sarﬁples were as follows: .

Sample No Date of harvesting
15 | 7o - . 30 June
Ti - 14% July
-T2 ' 4™ August
T3 | ’ 19 August
) . T4 | . 18" September
‘ 20 T5 18® Septeml;er and stored to 13" October
Té6 18™ September and stored to 10® November

Preparation of extracts

Dried plant material was collected and immediately placed in a freezer at
25 -20°C. After freezing, the material was placed in a freeze drier for 12 houfs after
_ which samples were checked to ensure they were dry.  The material was placed in a
Moulinex "Illico" blender, and the material ground io a fine powder for two minutes -
to produce a homogeneous sample. Water extracts were prepai'ed for NMR
spectroscopiq analysis by dissolving 500 mg of plant material in 50 mL cold water

30 and stirring the extract for four hours on a shaker at 150 rpm at room temperature



the UK.fromwarranted seed obtained fromC. N Seeds, Ely, UK Seeds were
sown on 18" April and raised under glass. Plantlets energed or?12®u 2864 I

and were planted out on 24' May in plots laid out on a grid basis to

provi de a random sed sanpling reginme. 10 Five sanples consisting of 4

pl ants each were harvested fromthe plot28-for 15 20 analysis at different
intervals after planting out. Two additional sanples were taken at final
harvesting, @28CedIle oxect wasdilmnal thragh 3Vhamen Nod1 fitter papat, khe filtreteval s post - -
harvest . The dates of harvesting of the sanples were as follows: Sanple
NoDat e of hafollesief agd fregsdusduempigh July T24°h August T319 1 August
T418i Septenber T518th Septenber and stored to 13" . Cctober T618" Septenber
and stored to 101 Novenber Preparation of extracts Dried plant nmaterial was
col | ect ed arnerotdeobfbr NMR ¥pedtaeayiand RrihtipgZ@smpdnenBnaldlC. After freezing,
the material was placed in a freeze drier for 12 hours after which sanples
were chécked to e ef thaeympleee depepbedphovastiae dissolvedia lphboédentarated -
Moul i nex "111].cox der, and.t he, mat er.ja round, t o ine powder for two
ot o 10 WPERr AR B ARt AROER R0b MR U PO B BIORRL od for
NVR  spect r 056RRIsCandRampRE veRreftr&Red WitdiHalBOR TEP 4f0.00) . TR ﬁrbb@duré n 50 n
cold water 30 and stirring the extract for four hours on a shaker-at 150
rpm at r oom desomqeadan kixemple 1Apes foll@@edl - 23 (22C). The extract was filtered

through- Whatman No. 1 filter paper, the filtrate collected and freeze
dried overnight. -Protocol for NVR spectroscopy and Principal Conponent

Anal ysii§  Results

' The data were converted into points on a PCA score plot (mean-centred) .
This is Figure' 6 attached. There is a clear clustering of points relating to the different
_samples. The results demonstrate that metabolic changes in a plant, for instanqe as
manifested int the maturing process, can be represented on aPCA map. The process
15 of the invention thus provides a means of discriminating between samples of a given
plant material having different physiological states, in this case of differi;ig niaturity

levels.

20 Example 5: Use of NMR Spectroscopy and Multivariate Analysis to

.distinguish b_etween samples of a mixture of plant materials

The Traditional Chinese Medicine remedy known as Liu Wei Huang Wan,
which contains six plant ingredients, was obtained from three different suppliers

(denoted 1, 2 and 3).

25 |
| Preparation_ of extracts 7
100 tablets from each supplier were separated into groups of 10 and weighed.
They were then crushed with a pestle and mortar and 1g of the resulﬁng powder was
transferred to a glass flask. Cold water (100mL) was then poured over the powder
30 and the mixture was refluxed for 30 minutes. The solution was cooled, filtered and

- freeze dried.



5 10ng of the sanple as described above was dissolved in 1 nL of deuterated -
wat er for NVR spectroscopic analysis. 800 L were used for NVR Zfwet2084copic -
anal ysis and sanples were referenced internally to TSP at 0.00 ppm The
procedure described in Exanple 1 was followed. 10 Results The data were
converted into points on-a PCA score pla4-(nean-centred) . This is Figure
6 attached. There is a clear clustering of points relating to the different
sanpl es.. TheNMES bbdcirostpD asd Pahdpdl TmpsRt@alalysischanges in a plant, for -
instance as. nmanifested int the maturing process, can be represented on a
PCA map. The proct¥sg obeash sampleipreparadias Wesanibed phayeiveissemovedaand of

di scrim nati etween .S | es of a giyen - plant,mteri.al, havj di fferent
bhys! of 0g, co S ieads imte St PeuESuEl whef! Hihrafedly oIS Expableniso
Exanmpl e 5: Useri&f oVR Spectroscopy and Mul tivariate Analysis to , S
di stingui sh between sanples of a mixture of plant materials The Traditional .
Chi nese5Medi ci ne remedy known as Liu Wi Huang Wan, which contains. six

pl ant. i ngredjents, was obtained fromthree different. suppliers (denoted 1,
2 and 3). 2 aration of extracts 100 tablets from each supplier were -
separated into gr | T Q@@] 1 with a
pestl e and rmrtar’P%g; t?g’e%e%otﬁﬁ%e\pgié%{b??]#go%%\?\Eé&\r,\&\s)vgegﬂl t f%é;%;tr?% to a -

gl ass fl ask. TigslisdFigatect atfatDim Dhevenis atcleanclpstemistiofpoiits togespondiag to30 and t he
m xture was refluxed for 30 mnutes. The solution was cooled, filtered and

freeze driecamplesfgpm thethree suppliesy heperesilssicasypsisgie that theareress ofdBeponent

Anal sig 10 . : - . s, descri bed-above was r ved and
i ssoi 1aa 1 ity eiof e o QR R BB S o RN e gt R P G e 1
was carried @bferialReeHitH Fe ostensibly identical. o :

Reference Example 1: Prebaraﬁon of test extract of Buddleja spp and

15 o determinaﬁ_on t_)f the effect of Bud’dleia globosa on

Human Dermal Fibroblast growth

Buddleja globosa is a plant J;eported_ to pd_ssess wouna healing properties, for
which it has been used clinically in the practice of .herba.l' nedicine. In order to
cdnﬁma that the plant possesses a biological activitj relevant to this use, thereby

.20 justifying the choice of it as a candidate for the protéomics axia.lysis used in Example
N 6, an assay 1o determinie whether it could stimulate cell growth in vitro was carried
out as described by Hughes and Cherry {(1997) in Wound Re;ﬁair and Regeneration 5:
159 -167. For comparative purposes a different species of th'e same 'plant genus
(Buddleja davidii), to which wduqd healing properties have to a lesser extent been

25 . attributed, was also tested. Grass was used as a control.

‘Preparation of extracts

Fresh leaves (50 g) of Buddleja globosa, Buddleja davidii and grass were
heated separately for one hour under reflux in one litre of distilled water. The
30 extract was cooled, filtered thfough a Whatman No.1 filter and the filtrate collected

and freeze dried for 12 hours. Dried extract, (10 mg), was dissolved in water (1 mL)



The data were converted into points on a PCA score plot (nean-centred). .
This i's Figure. -7 attached. There is a clear clustering of poi4itApril2004
corresponding to sanples fromthe three suppliers. These results
denonstrate that the process of the 10 invention can successfully -

di scri m nate between- sarrpl es of nulti-cggponent plant materials which are
ostensibly identical. 15 Reference Exanple 1. Preparation of test extract.

of Buddl ej a gFIaReH the®ie8a0 Natfiite) ok em&tafaé 8nitedf - 1Budshis DRI aPosa on
Hurman Der mal. Fi brobl ast ‘growt h Buddl ej a gl obosa is a pl ant reported to

possess \AourMotiJé'aﬂlEagleM@qhemt@@Wmedlammcddum a belstibewithaded! clinically in
the practice of herbal I ci.n I n, order t fir ant _-
possesses a Wﬁ?"é@?‘ﬁ’%l"fﬁ E@ﬁ‘lt &hﬂseﬁom%’"aﬁgqﬁ?ag wghﬁ%}ﬁﬁ%‘wr%cr @St i fying
the choice %%/‘nﬁ tidpcandi date for the proteonics analysis used in Exanple
6, an assay t d‘eterm ne whether it could stinmulate cell growth in vitro
was carfied out as described by Hughes and Cherry (1997) in Wund Repai r

and Regeneration 5. 159-167. For comparative purposes a different: speci es
of the same Bung Deanpaldibroblastassays davi dii), to whi ch wound heal i ng

properties have t -
Grass was used asﬁ%ﬁ%%ﬁgrﬁl%? ﬁﬁéﬁ)gﬂ{g?g—ﬁfﬂ%@? g%)&q'f—m %Sl%eé\?%tv&(s%o 0) of
Buddl ej a gl afudared Badett aj s26d0) 1ﬂlDull§Héﬂosg\VI@c$1ﬂe&\Eﬁ§13 MenigdDsEyat el y for
one hour under reflux in one litre of distilled water. The 30 extract was

cool ed, fil tsapplémentedivgth H%Hatah@plf Nerm (FGS)+ &02% fengitanefand { Vepesidilbinl ect ed

nd f d f ed | d
e 847 %/ﬁ\tﬁ%nt?mﬁ%ﬁlfgwa%ﬁfﬂ%ﬁr%@ﬁhﬁtﬁ%e%agﬂ)saﬂa@sfzﬂ 22 Ve
M A ORISR RTS8y MEE Xk b (OVEM

media to produce a solution with a final concentration of Thi s .
sol ution WasPhdJsphat@Buﬂ"emd\&ahlhBMM Hbfpwertuteeamedintmi HY nﬂ.odtmlaumvefdu}mn ‘

D o R g s SPNRM 2l SRS Bl Shiged ST ATl O

for 5 minutes. HDfs were re—suspended in 10 mLs of DMEM and counted using a

15 haemocytometer HDfs were seeded in DMEM containing 10% FBS into the plate
24 hours prlor o use in the assay. A seeding density of 4 x 10° cells/m1crot1tre well
used in the assay. o |
The medium was removed by aspiration 24 hours later. The Buddleja -
_ globosa extract was initially dissolved in watef ata conceﬁtration_ of 10 mg/m] then
- 20 dilutéd into DMEM containing 0.5% FCS (0.5% FCS is the méintena.nce level for
- HF growth,. 10% is stimulatory) at final concentrations of 5, 10 and 100 pg/ml, (n=8 |
for control and treatments). g ' |
Extracts were added to the plate in .200 pL of médium after filtration through
| a 0.2 p sterile filter. Cells rel;nained in coﬁtapt with the extracts for 24 and 72 hours
25 after addition of the Buddleja extract. They were collected at these two time points at -
each of the above three different concentrations. Thf:y were analysed using the

Neutral Red assay described below.

" Neutral Red aésav
30 ~ 1.2mL of Neutra! Red dye were added to 78.8mL of Hanks’ Balanced Salt
Solution (HBSS). This was incubated for 10 minutes at 37°C after which it was




cultured at 37Cin 5% CO2 in Dul beccos Mddified Eagle Medi um ( DVEM ;

suppl enented with 10% Fetal Calf Serum (FCS), 0.02% fungi zone Znfbrill2¢04
penicillin 10 and 2% streptonycin. HDfs were grown to confluence for 1-5°
days and were renoved fromthe culture flask using 0.025% trypsi n/ EDTA
after washing with Phosphate Buffered 3stine (PBS). HDfs were decanted
into a 50 mL sterile universal = and re-suspended in 50 ms of DVEM after
whi'ch they vesmeifaged i F600esn For LAdhtdsPTOORD bvefe AHdBY tesach bfianWeieplates
re-suspended in 10 nLs of DMEM and counted using a 15 haenocytoneter. HDfs
were seeded WereDnEbrted demd.ahagrs 2os winclsthermesivm avagldacanteiqnt dhe cellpri or to

' the assay eork TR ABRE 2R Rty e ey SATMEREIG selicReid e

Buddiej a ol PROBRrGNE Aele WDLICR bh Aﬁﬂﬂkﬁﬁpfgl‘éﬁ%éd%r WRARE 81 19%5econds _

concentration of 10 ng/ hen 20 diluted into DVEM contai ning
(0.5% FES i sandithe a*morﬁaanaqf:ée remiduial dadls uﬁEr@dmv\/ﬁm nhO Peiceniapé grokeli ony) at

final concen rati,ons of 5, 10 an%ts%r% nl é for control .and
treatments) . GagmBaring agp f“l‘FéVﬁ ugs fwhigh WOEVWdﬁ%H?fG?ﬁt@Sﬁ er.
filtration t t, i ed in contact with

t he extract sé}?gf?g%ﬂ%n%ﬂgghﬁgg{r%&%{h tH’ fﬂiﬁ#ﬁ%@ he Buddl ej.a extract. .

They were col lected at these twoe tine points at each of the above three

different concentrations. They were anal ysed using the Neutral Red assay" |
descri bed bdk@ltsNeutral Red assay 30 1.2nL of Neutral Red dye were added

A PR e P e s B i 5 U0 heuca

2600 rpm forf 5 m nut es vvere added f[o .each_well The prat es wer e
i ncubated fqr 2.5 hour55§ whi ch the pedi um‘%ﬁ‘@@é&% 2P HAd the gells.
washed firstily with 100 gL of 1% formc hcid followed by 100 pL of 1%
acetic acid.|—The mcrotitre plate was placed on an AnthgsHill platg¢ - -
reader, shalen for 15 seconds and the abgg.y bance| pfaytohe rlqggl);iyal cell s was
read at 550 m—Pereentage—growth—was—ept-er-redby—eonp
absorbance Jdudekjd globosu ke converted tp0pes cent 4gd4 0.18
| Buddleja globosa #2 . - lons 0.168. 019
15 Buddleja davidii o o3 10.137 0.19 -
Grass - fouss 014 |02
0.5%FCS _ 1018 0.21 0.24
10% FCS : 0.21 0.3 0.32
20 10pg/mL | Absorbance @ 550 nm
Day 1 Day 2 Day 3
-| Buddleja globosa #1 : : 0.235 0.25 . 0.26
Buddleja globosa #2 - 10.115 0.165 0.17
Buddleja davidii _ 0.14 0.182 0.2
25 Grass | 0.14 0151~ |0.19
0.5% FCS | 0.18 021 024
10% FCS 0.21 0.3 032




grow h) of the cells plus extract with tho'se of the control (0.5%.

10 Table: The effects of plant extracts on 1BR3 human der nal

21 kroib?084 t

(HDf) growth. 15 20 25 5g/ nmLAbsorrbance @550 nm Day 1Day 2Day 3 Buddl ej a
gl ob osa #10.1180. 140. 18 Buddl ej agl obosa #20. 1150. 168. 0. 19 Buddl ej a
davidii0.13 .0.1370.19 G ass0.1350. 140.270. 5%-CS0. 180. 210. 24 10%

FCSO0. 210. 30. 32 10pg/ m_Absor bance @550 nm Day 1Day- 2Day 3 Buddl ej a gl obosa

davi di 10. 144 18202 G A000HH0. 151 0. 10'p. 59% FCRDTHYCS o7 Siomov;
FCS0. 210. 30.132 21 April 2004 -27 1009/ m_Absor bance ' @ 550 urn Day lDay 2Day
3 Buddl ej a d uddlej-a—-globgsa #20-1480. 1510 17 '
Buddl ej a davi dii 0. 120. 10 15 G assO 138. Da§t80 21 | @ay3% FC$a§L§. . 0. ¢.10. 24.
Buddleja globosa #1 lo1a . o2 o142
| Buddleja globosa %2 . 0.148 - 0.151 - 0.125
5 Buddleja davidii 0.12° 0.1 " 0.15
| Grass ~loms.  |oas 021
0:5%FCS - 0.18. . fo21  |o024
10% FCS _ - o2 0.3 032
10 - " These results demonstrate that Bﬁéﬁ]eja ;globoka_ shows a stimuiatory effect
| on the growth of human dermal fibroblast cells at a medium concentration of Spg/ml
and 10yig/ml and a lesser effect at 100 pg/ml. The effect was seen ;Lo be maintained
_over 72 houré. The effect at the lower concentrations was reprbdﬁCible since two
different extracts of the As‘ame.plant species gave bomparable reSﬁits. 'In contrast,
15 Buddleja davidii was shown to have an inferior effect. The activity is thus species-
dependent, conﬁrmihg the value bf éthno-botﬁnicai anecdot;ﬂ informatién in
selecting likely candldates for pla.nt extract development The control, grass had a
con31derably reduced effect. _
. Since Buddleja globosa is effective in promoting the growth of human
20 fibroblasts itis a suitablé candidate plant extract to model the protein analysis
technique described in Example 6 which follows. The results of this i vifro assay
also validate the select1on of IBR3 HDf as an appropnate target cell lme for the
| protem analysis.
25 -

. Examg]é 6: Proteomic analysis of the effect of Buddleja globosa on protein

expression in Human Dermal Fibroblast cells

Materials al_ld method

Results



10% FCS0. 210. 30. 32 10 These results denonstrate that Buddl eja gl obosa shows
a stimulatory effect on the growth of human dermal fi brobl ast AeApris208¢ a -
medi um concentration of 5gg/m and 10Eig/m and a | esser effect at

100. 9/ . The effect was seen to be maintained over 72 hours. The effect
at the lower concentrations was reprodugigble since two different extracts
of 'the sane plant species gave conparable results. ' In contrast, 15 .
Buddl ej a davigli éulge shown to have an inferior effect. The activity is thus
speci es- dependent confirm ng the value of ethno-botanical anecdot al
information in sdl'Bé“é'tlnu‘I@ﬂ ddmﬂyﬁbiahlastda@&cmt@redphmwf 16 FCR(SEmprent .

The control. consi erabl d eff.ecgt.. ,Since Buddl ej a

gl obosa is é’fsatggf‘%éﬁ?alﬁ @rp]o: ﬁ% mﬁl‘i’ﬁﬁﬁne‘é@‘tchb? blasts it is
a sui'tabl e capg t t | chni que .
described in Exée?r‘g %bgkaaﬁ?scﬁg%ogﬁﬁoﬂgqn%g@%g%@gdg Gﬁ?g&?hnélﬁ%’%iassag ‘

al so vabi datseodid’sehﬁmhedﬂneetmcbfsolhf&ﬁiﬁwh!m}tersd dooagipe mﬂrunaﬁhertmdgqleeé . line:
ei n anal 25 . Exampl e 6: Proteom c analysis of the effect

f h
o?r BLdSI ej a ‘gllué%’o‘é‘é ifSI Vi +r10%e§<(|5$ il 3R0PGilutigahte g38s 3P HeMr obl ast cel I s

Material s ‘any h 1‘%; E}ﬁﬁ der nal

fi brobl asts m@hcﬁﬁ%\%g@%{dﬁéﬁg&% 0 F@ngctg ‘%aeSP %g‘qﬁ]asks (TPP
pl astics). Appr oxbmeT?s fladkOvamnsed for eaeli GriheRilloatly e&racﬂé@tdﬂoﬁd;@ueﬁ@ﬁosa vas
di ssolved in 5 nL double distilled HOto create a 10 ng/nL 5 stock:

sol uti on. Tribugpﬂelé el 10 peimls agd q:eﬂlew@aemnuw@hfoa%hgurﬁpfﬁ|dmesr(t<mid 5 [tL

was diluted + 10% FCS (i . 1: 1 000dilution) to give a 10
pg/ m. lld%ol utqu %er?ﬁhgs%\/gl\g)dl luted 1:1 |n DMVEM + 10% FCS to - give a 5 g/ nlL

solution. One T75c\fsb<a§gu PRE (086 Wis e%ﬁﬂé}zéﬂffoﬁﬁ&loiéﬂehéﬁ’\&d]ﬁr&)éhﬂé%eﬂses'[
concentrations: gg/m., 5 leg/nL, 10 gg/nL and | s were incubated for |

24 hours _o rpeBevctaqtg c@noomanom(o mg.&nb,ei Mg‘hﬂi IIQs@mB) were used. [ 3 S]-labelled

methionine, 250 pCi per well, was added to methionine-free media and the cells were
incubated f-'or‘24 hours. All incubations were carried out in a CO, incubator at 37 °C.
15 | |
| 2-D Electrophoresis
' Following incubation, cells in the T75 flasks were washed with 2 x 5 mL PBS
and 1 x 5 mL 0.35 sucrose and collected inte QOO.pL lysis buffer (9.5 M urea, 1‘%
DTT, 2% CHAPS, 0.8%-Pharma]yie pH 3-10 [Pharmacia]). Cells in each well of the
20 6-well plate were waShed with 2x 2 mL PBS, 1 x2 mL 0.35 M sucrose and collected
into 35 pL lysis buffer.  All samples were stored at -20°C until used.
| " Protein concentrations were determined ﬁsing a modified Bradford assay and
.radioac.:tiv‘ity was determined by scintillation counting, It was necessary to perform
| an acetone precipitation with the unlabelled cells due to low amountls;'of protein.
.25 Following this step, protein concentrations were within assay Aparameters and

permitted an accurate loading of sample.

Isoelectrlc focusing

Flfty micrograms of unlabelled protein of 1x10° CPM labelled protein was
30 added to reselling solution (8 M urea, 0.5% CHAPS, 0.2% Pharmalyte pH 3-10

‘[Pharmacia}} to a final volume of 450 pL and used to reswell immobilised pH



A six-well plate (Costar) was enployed for radiolabelled cultures and 2 .
wel |'s per extract concentration (0 lcg/nm, 5 g/nL, 10 [tg/ nmL)2terie2004ed. [
35 S]-labelled -nmethionine, 250 jC per well, was added to nethionine-free
medi a and the cells were incubated for 24 hours. Al incubations were
carried out in a CO2 incubator at 37 C. ol5 2-D El ectrophoresis Fol | owi ng

i ncubation, cells in the T75 fl asks weré washed with 2 x 5 nL PBS and | x-

5 nL 0.35 d collected.into 200. pL lysis.buffer: (9 : 7
DT 20 Crngorien: EoBPHEDREE ness (g, Byr el ERrdt (e G Meigh 09, 1

the 20 6-well plate wer | ttoh-1i RBA. (1inexr) verd ud35 M sucrose
and col | ect &RY*'PH %g%@%2§M¢Pé%eﬁ)%ﬁga It(as vvgre stored at -20C
unti| used. pRiQL Rk Ristallingnhe IRGewertfocusserbior 68 kNgsat 802 1 i ed

Bradf ord assay ‘an radioactivity was determ ned by scintillation counting.
It was necesgdstyipt 20%8erform an acetone precipitation with the unlabelled-
cells . due to | ow anounts of protein. 25 Followi ng-this step, protein
concent¥ations were within assay paraneters and . pernitted an accurate

| oadi ng of %&HQ gelectric focusing Fifty mcrogranms. of unlabelled

protein of £xtG6-CPM T abel |l ed protein was 30 ad‘ij d to resellin olution .
(8 Murea, 0.5% @ARSthfoRSsRhBRGravee s the 3gpon %%”ﬁ‘ﬁﬁ’i%ﬁmpﬁ%ae%efi nal

vol ume of 450 pL and used tq.reswell: i bi| AMhrda 26024 - 29-
gradi ent (I ppasadiopd-i by e_uqﬂ?f-tj%%md’é‘ﬁf}gf‘a% %do?l')qghgor'g]éachuexaifl Elg'g{) f" -
condition, I'PG strig 6 BedABERY cotithiding O YHitinthreito ofind- pH
4-7L (linea y%qﬁei}é?gdsﬁ%‘igé} F‘%\%ﬁio%ge over n?ght reswel | i ng o :ne | PGs.were
focussegl for sGQinkMar fligie®bPanothel/ IStminptes o fer.containing  8HHBIAE ore
the focussed I'PGs were run in the second dinmension, the strips were T
prepared for(i2AD by equilibrating in buffer (1.5 mTris [pH 8.8], 6 M urea,
30% glycerol, 2%.S 01% hb [ 245h AZgmt 1@P O) wrgngl 12°d TV h6BChr ei t ol
(DTT) for 10 15 rﬁﬁ%ﬁé‘s ?"S?P%’fm&g‘%@gﬂlo% Pt ATRRIM0) in buffer |
contai ni ng Ag-eg%a{iﬁ’ggéﬁﬁ{ #Ab&Rr DALT system. L : '

15 Visualisation

Once the second dimension bad been run gels were placed into 2 protgin

fixing solution (50%, methanol, 10% acetic acid) overnighf and strginéﬂ using a
silver straining kit (D.aiichi) the following day. 'R_adioactive gels were similarly ﬁxed‘
5u‘t not silver stained and placed ina " gél—drying“ solution (3% glycerol, 30%
20  methanol) overnight. The gels were then dried-down onto 3 MM paper (Whahn;m_) :
' 'using a Savant gel dryer and éﬁ(posed to BioMax film (Kodak) for a total of 10 day;. '
. The films were developed in an AGFA processing machine. | | '
After silver-staining or film development the gels and ﬂ]m_s were scanned at
100 pm resolution using a Molecular Dynamics Persdnal Densitometer SI and the -
25 ~ images were viewed using ImageQuant (Molecular Dynamics). Cgmputer ané.lysis_
 was performed using PDQuest (Bio-Rad) which facilitates the alignment,

Jandmarking, matching and subéequent quantitative analysis of the images.

24 hrtime point: (1) Cells radiolabelled with 250 uCi [358]—meﬁo@e
30 (2) Unlabelled cells for silver staining (2 x 75 cm?flasks for

each sample).

Wierisrns



(LA-A)- SD S-PAGE was -performed overnight (20 m& gel, 10C) using 12%
T/2.6%C -separating gels in a Hoefer DALT system 15 Vi suali satli/gnl ZD8de t he
second di mensi on had been run gels were placed into a protein fixing

sol ution (50% nethanol, 10% acetic acid) overnight and strained using a
silver straining kit (Daiichi) the fol -8 ng day. Radi oactive gels were
si-mlarly fixed but not'silver stained and placed in a "gel -drying"

sol uti on (3%2ghons & poi®0 % (2D Unieb bldwmiale)ls forsilnérghdining 2x §&lcsm?® flasla fohen

dri ed-down ont-o 3 MM paper ( at.rrﬁ'r% usi ng a Savant gel dryer and exposed
to BioMvax film (Kodak) for &% &t"€hf 10 days. The filnms were devel oped in
an AGFA processing nachine. After silver-staining or film devel opnent the
gels and filns were scanned at 100 mresolution using a Ml ecul ar Dynan cs
Per sonal DersDEoFatedimShsientd t he 25 i mages were vi ewed usi ng | mageQuant -
(Mol ecul ar Dynam ca ... Conputer analysis was perfornmed using PDQuest

(Bi 0- Ra?l) whi ch fIB6 stiipseayering evadifigientphl rangsmwieeasedg, mat chi ng and
subsequent itative.analysis of the images. 30 24 hr tinme oint: (1)

Cel | s radi olo(gg%nllt_lpé b\];L_SItinIfSO p.C [35S]-nethionine (2) Unlabelled cells for
silver stai r(gpﬁl{@z'yg(ﬁi 5 cnR flasks for each sanple). 21 April 2004 -30 72
hour time point: (1) Unlabelled cells for silver staining (2 x 75 cn® ‘
flasks for —each sanple). 2-DE First dinmension: |PG strips covering two

different pg r.angg.s were used (1) pH 3 -10 NL strips (2) pH 4-7 strips,
Second di nme : YRS SDS- PAGE Sanpl e | oading: 50g protein for -

stlver;gtai AbBYSDS-PAGE.- -

Sample loading:  * 50pg protein for silver staining

10° cpm for autoradiography

15 Resuits _ :
The effect of the Buddleja globosa extract on protein expression by the -

.human dermal fibroblasts is shown in the following Table :

Buddieja | 24hoursspots | - 24 hours 3 days 3-days
20 ' | globosa increased - spots decreased spots spots
extract > 2-f01d - >2-fold increased decreased
(ng/ml) - | > 2-fold > 2-fold
5 19 24 31 39
| 10 - 33 st | 39 32
25 '
Total number of protein spots matéhed: 850
The accompanying Figures 8 and 9 show examples of protein spots showing
aifered patterns of expression in response to the Buddleja globosa extract, Figure 8
30 iltustrates a region where proteins are decreased following treatment with the 10

pg/mlL. extract after 72 hours whilst Figure 9 illustrates a region where proteins are



106 cpm for autoradi ography 15 Results The effect of the Buddleja globosa .
extract on protein expression by the human dernmal fibrobl ast 21iApriE¥edn in
the following Table : 20 25 Buddl ej a24 hours spots24 hours3 days3-days

gl obosai ncreased .spots decreasedspot sspots extract>

2-f ol d>2-f.ol. di ncreaseddecreased (g/ M.) >32-fold> 2-fold 519243139
1033513932. Tot al- -nunber of protein spots matched: 850 The acconpanying
Figures 8 andc@asehasileriasletnenf with Heio: HRO kRN M7 hodlst ghescnpat terns of
expression in response-to the Buddl ej a gl obosa extract. Figure 8 30 S
i | | ustrates faguredi roprepéndy & yntrsateil wentzol @nd Boepresends thetieatedl sgmplecat nent with
the 10 pg/nL extrgact after 72 hours whilst, Figure 9 illustrates a, region.
wher o prot oi ne. ar erpSils dembBtie Binthe ichuiaue At PEram A B beReT B t b ¢ he
10 29/ M extdafitm I Lk SsEHL treated
control and Jlg rep?%i%ﬁ%eég% ﬁf;&lt@gvaajtnggﬁ;%a} é%t%gnré\gg%s 'olerr%e s?(riéa%l?er t hat

t he t echni queamfer.pBaddein géodaky sasshomm ihehis semtettdo be effédtivenin hleeringesence of a
rel evant -bi ol ogical activity in.a congentratiogn-dependent nanner. Buddl eja
gl obosa was RERGHHSHPEESEIRR 4D @eyamaéi}ermé Hibroglastecellsve in . altering protein
expression in Human Dermal Fibroblast cells. 10 .15 20 25 30 21 April 2004
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-32 What is clainmed is: 1. A process of establishing a standard.
specification for a nedicinal plant material, the process congiripsil 24 (z)
preparing a test solution or test extract of a sanple of the-nedicinal )
plant material which is known to poessess the or each property required for
the staff: (ii) submtting the said solution or attract to two or nons

anal ytical methods includiug (a) a conbination of NVR spectroscopy and a
10 conputer based pattera recognition technique, and (b) one or nore

bi ol ogi cal profiling techniques which psgvide a quantifiable nmeasure 3.5
basis of theresults obtained izx step (iii); of the biological effect of
the plant and which include a proteonics analysis; obtaining results from
the analytic a nethods used in step (ii); and defining a standard

speci ficati qpndi® clhiieaSal d pl ant material on the the process being
conducted. such that -that NVR data reflect the totality of the wused. -
conpounds in the plant material which respond to the NCvfR techni que being

20 2. A pr of pravi.di %ﬂgﬂécfﬂ. %B&%ﬁfl whi ch
sanpl e corrgj]'i es ‘\%ﬂpﬁdegg‘gﬁ an gggéi]é%em Fcatl or?lg'ﬁl())trxﬁé hat mat er’liﬂg%]'1~ whi ch bas
been defi nedidaserial,hheprorescominstdgai m 1, the process conprising: (i')
prepag a test solution or test extract of a candi date sanple of ,the

medi ci nal 9 pl ant rfét er i BREParERgh Aitest solytionr ted pefrad p & syRpig ot shepedigaal ¢ o

anal ysi's by a conbi natjon of, . . r os : lggﬂ% 8238% ttern

recognition techni que;Pﬁgﬁ?ﬁﬁcﬁf&{%?’ggﬁ{??ﬂw%ﬁ%&gﬁg YSI*sS stg‘%‘%ﬁi ") :

and (iv) selecting thefgpapdiaaagi:sanple if the results in step (iii')

conply with 21 April 2004 ) .

()  subitfing the said solution or extract to two or mors analytical
methods including (a) a combination of NMR spectroscopy and a
10 computer-based pattern recoguition techmigue, and (b) one or more

biclogical profiling techniques which provide a quantifiable measure

of the biclogical cffect of the plapt aud which include a p:otcomicsl ‘

analysis; )
@) obteining results fiom the snalytical methods used in step (i); and
15 (Gv)  defining a standard specification for the said plant material on the

~ basis of the results obtained ju step (i),
the process being conducted such that the NMR data reflect the totality of the
cornpounds in the plant material which respond to the NMR technique bemng used,

20 2. 4 process of providing & sample of 2 médicinal plant matetial, which sample
complies with a standard specification for that material which has b@ defined by
the process of claim 1, the process comprising:

(")  prepasing a test solution or test extract of a candidate sample of the
_ medicinal plant material;
25 @)  submitting the said solition or extract to anelysis by 2 combination of
NMR $p:cttosco§y and a computcr-bésed pattern recognition
_ techmque;
(i) obtaiming results from the analysis of step (i"); and
(Iv)  selecting the candidate sample if the results in step (11i’) comply with



-33 the standard specification for the said material established in step
(iv) of the process defined is claim1; the process bei ng corduprief04uch
tit the NNIR data reflect the totality of the conpounds in the plant

mat eri al which respond to the NVR techni que being used A prods according to
claim2 wherein step (iv') is replaced by! (iv'a) submtting the solution
or extract prepared imstep (') to one or nore biological profiling

t echni ques which provide a quantifiable neasure of the biological effect
of the plant and which include a proteomics analysis; 10 (rv'b) obtaining
results fromthe or each techni que used3gn step (iv'a); and (itv'c)

sel ecting the candidate sanple if the results obtained in step (vi')
defined in claim2 an : ' , i
specification for thed%lg{s%a?rﬁ?e i alﬁgﬂgﬁﬁggﬁéﬁ&?ﬁ%&%%ﬁ%(r e
process defined in cl apithd protbssdiefnedimadansl;according to any ore of the

precedi ng cl ai mwherein the conbination of N MR spectrosc d a
conput er - badbgPiosersdicing eudysied FWWWQ@&%@%@@%&&BBM tting the

test soluti | Reco, g one or
nacre NVR sg%é.ﬁ#g;&l gﬁ%é%@?@%%ﬁ%?%%@%@%?%&% F?"recl):% %k@'f each
NVR spectrumto a nultivariate analysis to generate one or nore points on -

a score p[ot. 5. A process according to any one of the. preceding clains
wherei n the 3.25 rdiprpesss aosoedingitel ofains? whezgin siep (ul) ivtsplondhy: anal ysi s

(PO BT 2CE5s AES S8l APYIAtS Ol RESEel et Thedihghs ("
according to the clini Sﬁloéim bﬁ,’ﬂ]iing wqagg WRichlprdl@da ﬁu&:xtf&iablc measire
of the biological effect of the plant and which include a proteomics
10 (iv't) obtaiming results from the or cacki technique used iu step (iv'a); and
(iv'c) selecting the candidate sample if the results obtained in step (iii")
 defined fn claim 2 and gtep (1v'h) above comply with the standard
specification for the said material as.established in step (iv) of the

process defined in claim 1.
5 _
4. A process according to any one of the preceding ¢laims whersin the
sombination of NMR spectroscopy and a coméutcr-bawd pattern recognition
Atcchniquc compriscs: ‘.
| @) submitting the test sokution or test extract to NMR spectroscopy and
20 recording one or more NMR spectea; and

()  submitting the data obtained from the or eagh NMR spectrom 10 &

multivariate apalysis to generate one or more points on a score plot.

s. A process according o any one of the preceding claims wherein the
23 multivariate analysisis principal componesnt sgaltysis (PCA).

6. A process according 10 any one of the preceding claims wherein the
Proteomics analysis comprises:

()  providing atarget cell selected accordipg to the clinical indication in




-34- which the nmedic ual plant is active and klcubatiDg the target cells
wth the test solution or test ect; and subjeotiug the jxic &iegric2gols to
gel electrophoresis viz a 2--]) gel ctd obseryig the change in proteh
evression“i the cells as a result of exposure to the said soludou or =tact
7. A process according to any one of the preceding clains w nner fwth4zr
conprises puff '"ing the test solution or test extract of the sanple o | be
medi cinal plant rnatedal prior to cox ring out the combination of N
spectroscopy and conputerd pattern recogoatiou. 10. $. A process according
to any one of the preceding clains whi m3#he iuedzcinal plant wateraal
consists of, or is derived from a. whole plant, a part of a plant: a
plant extract or a pl a@hich®t@cinkditinal plam s ahive aR€ Asctbaimy theitdbadctls Sh@ndar d
spe"f cation for a nedicinal plant nmaterial, the process conprising: (i'")
Prcpari { a test sol utthghesbpoluéen ordest exlcactiinda sanpl e of the sai'd plant

terial which isg 1] 2t0.. t ty.desi f th
Standard; 21) (1100 SRR IR AT cals SR tBre A < 5 PR o MR
spectroscopy aad recoe@ngec%g@% m%aﬁekﬁﬁsioﬂm&ca&b&iékww he data

obtained fromthe or each sa NVR spegtrumto a t+arfate analysis to
geerate one or .nore poexpesan.to thesaidsehyibmer exichc5 (iv' ") defami ng a spl aexe
of acceptagbility around the points generated in step (iii") as‘‘the, or as
part of the, standard specification for the said plant material; the

process bei ng con s&chih MR 3,?@% fhg ’ﬁf?ﬁ:@l‘ity of the
conpounds igﬂt he 'p@tagsnateri a?ga\ﬂ%??ﬁ r eg on d%’gégg’gﬁl\‘lkﬁa%ec ur que being
used. 21 Apr¢dmied pulfying the test solution or test extract of the sample of the medicinal

plant mategal prior to carrying out the combination of NMR spectroscopy and
computer-bused pattern recoguition.

10
§. A process agcording to any one of the preceding claims wherein the
medicinal plant matevial vonsists of, or is dexived from, a whole plant, & part of 2
plant, 2 plant extract or & plant fraction. .

is 9. 4 process of providing a standerd spec_:iﬁcétion for a medicinal plant material,
the process Wg: | E
i i:)rcpaxing a test solution of test extract of a sample of the said plant
material which is known 10 possess the ox each property desired for
, the standard; | -
. 20 (i)  submitting the test solution or test extract to NMR spectroscopy and
" recording one or more spectrs; |
(i) submitting the data obtsined from the or each said NMR spectrum 10 2
muhi-vaﬁm analysis to geperate one ox more poixnts on a score plot;,

and
K= {(iv""} defining 2 sphere of acceptability around the points generated in step
(") as the, or as part of the, standard specification for the said plant
rteil; |
- the process being conducted such that the NMR data reflect the totality of the
cowpounds 1 the plant material; which respond to the NMR technique béing used.




10- A process according to claim9 wherein the nultivariate ate anal ysis of
step (u32) is perforned using an unsupervi sed net hodol ogy 11.214p5t¥08ss of
provi ding a sanple of a medicinal plant naterial, which sanple conplies
with a standard specification for that material which has been established
5 by the process of claim9, the process conprising: (i")preparing a test
solution or test extract of a candidate sanple of the said plant nmaterial;
(u")submtting the test solution or test extract to. spectroscopy and
recording one or nore NUR spectra; 10 (iii") submtting the data obtained
fromthe or each said NWspectrumto a-3ultivariate anal ysis to generate
one or morelﬁgints on a, score plot:, and (Wselecting the candi date sanple

as a sanpl elthhi cH PEowpisisscoringtio clsem Sovharintheaitivasiatesirlysistafatepon| y i f
the prints n.th ore 15.plkot . tep (iii") fall viftu a
sphere of ag?gﬁ%h, ﬁ.ﬁ?aa‘%ﬁ%iﬁ%?‘w%@%%@ﬁg spcification established

I.Ln step (iv') of the process defined in claim9; the process being
conducted such that the NWdata reflect the totality of the conpounds i-n

the plant tdilal whprsisersad poniding asumphidRatmeaticinglslantifatialngbithedmple 2. A
process - accordi, %jto any.qf the preceding clains wherein to plant materi al

i s deri ved-F‘P‘Bﬁﬁ W‘E&ﬁgﬁng?@, SBF!&%%?&W oaters! whichdea begr ¢stablishedh| ant s.
25 13, Aspr I GH | al cej.n the said mxture is a renedy
froma sysggﬁi?&%gg |H%ﬁta9(r)th%n€g+%%€°%r§%m xtures of plants or plant
extracts are usedi")14.prépapi@a6s selaten 64 gt dxerabl ofl d Rahdiddo=giple e

systemof traditional nedicine is Traditional Chinese.Medicine or
Ayuzvedi ¢ Medi ci ne. 2Basdlmt momi36 15. A process aiding to any one of the

pr ece.di ng clans V(/ﬁ%r eisgbttmkkﬁné ﬁ:ggl:s? solution or test extract t10.NMR spectroscopy and
: recording one or more NMR. specira; |
10 (iii")  submitting the data obtained from the or each said NMR spectrum to =
- multivariate apalysis to generate one or mere points on a score plot;
. apd ) )
v selecting the candadatc sample s & sample which complies with the
said standard specification only if the points generated on the score
15 Plot in step (1ii7) fall within a sphese of acceprability as defived in the
standazd specification established in step (iv!"”) of the process defined
in claim 9:
the process being conducted such that the NMR. dats reflect the

totality of the compouvnds in the plant material which resfond to the NMR techmique
20  being used. |

32, A process aceording to any of the preceding claisas wherein the plant material
' i3 derived from, or consists of, 2 mixture of two or more different plants.

23 13, A process according to claim 12 whevein te $aid mixture is 2 remedy from a
System of traditional medicine where mixtures of plants or plant extracts aré used.

4. A process according to claim 13 wherein the system-of traditional medicine is
‘ Traditional Chinese Medicine or Ayurvedic Medicine.




of the medicina plant materialL which possesses said the or each property
desired for the standard 13 a sanple of authenticated or audi2!édgriifoght

mat eri al of which the provenance is k awn. ABSTRACT PROCESS FOR QUALITY
CONTROL AND STANDARDI SATI ON OF NMEDI CI NAL PLANT PRODUCTS . A process for
establishing a standard specification for a nmedicinal plant nmateri al
conprising: (i) preparing a test solution or test extract of a sanple of
the nedicinal plant naterial which is known to possess the or each
property -required for the standard: (ii) submtting the said solution or
extract to. two or nore analytical nethgds including (a) a conbination of
NMVR. spectroscopy and a conputer-based pattern recognition techni que, and
(b) one or - e bi,ol oqi cal .of 11ing .techniques; (i,i btaining results
fromthe analVti caﬁ%%ﬁﬁ‘éwgé%kq Wyg?“@ﬁ%lé'\ﬁg]mﬁ’ﬁé 'E"F'W)f m&ﬁmg a
standard spegfihegkiRpal (e ¥ : ' 1 Se: e
resul ts obtai ned&?n st epﬂﬁﬁ%ﬁ&%%g%&%nﬁ%%oﬁ%ﬁﬁ; I c?ﬁ%@é‘% ant
mat eri al maytswidgubiselspmpk dfasthentidated orendiied planemaietial sfwehiak drdar d. .
They can be accepted.,or rejected depending on whether-they give anal yti cal
resul ts. whi cH9g i} outside either part or all of the
specification established in.step (iv). This approach to standardi sation
and quality control is particularly applicable to. mxtures of nedicinal -
pl.ant materi al s. : ‘ . ' : S





