WO 2009/ 110782PCT/ My2009/ 000028 1 EXTRACT FROM O L PALM LEAVES
COMPRI SI NG PHENCLI C ACI DS Technical Field of the Invention This

i nventi on weRenwast’8D extracts fromoil pal mleaves thatPCT&FE2009/000028
t herapeutic activities for the reductlton or prevention of oxidative
stress in human and lower animals. In 5 particular, this invention.
rel ates to a f FEXTRAGT IROMHRAILBALM EEAVESLZOMPRIMNG RIEMOWG h (-) -
catechin gallate, ferulic acid, anACH®nolic acids such as gallic
acid and protocatechuic acid that possess the said therapeutic
activities. Background of the Invention The oil palns (El aeis)

conpri se tmnaﬁﬁkﬂﬁmof{)ﬁm@ﬁﬁﬁeae or palmfamly. The 10 African
oil palmElaeis .guineensis is native to West Africa, while the

American oi | [pwiRventige relatey to exdiets fiomeil palm leaves thaiihans thempevtisy activities
America and BQUbb rLiRELE 8r plev8fRich GULESEDS 'sﬁeés%naﬂurﬁ%gv}hqe[b I amm_a_{s In

cultivated in Ml aysi a and I ndonesia for 1ts oil ucl ng ot
Mat ur e5oi | paarﬁvulareﬁss mwentsmrrglasssﬂ effiaetibn cfrthe gxtmtsttbatm ergiched wahl()

The | eaves o
|l ong. A youné fee“pr oduces L%Qg&%%pe%gcg@s%ﬁgéagﬁh égﬂdog\@pg%tg?hé“c
produced i n adidghepmsese telsaidthérupettiahctivitivaer has three sepals and.,

three petals. The fruit is reddish, and grows in |arge bunches which
can wei ght between 10 to 40 kil ogram each. The fruit conprises an

oi l'y and f| eBhokeRolaf of thY Biveiibh €d pericarp, and 20with a single seed
call ed palmkernel Q| _is extracted frombaoth the pericarp and_the

pal m ker nel . 1§ pil pakoss(Eireds) FoBmBRSGEY FRECTes (of ithee Arecpseag.t of R damily.elhe
used npg nly Aficah B MAIELS gnmgémﬁ% ik fveOlo! Weﬁ % cR) %w%%&%rm

oil palmfruits also contai nS carotenes, tocop ol s and

tocot ri enol spabediaeis pleifenssis maties toelcopicabFentel Arh@nqa@ndfﬁogtba&-memaea®w

oS 2SR E P SIAY BSAEL S Bl 6 e s . v

Ain. Nutr.,fndils 8467 - S 472) discloses a pol.yphenol -enr.. ched
extract derived fromleaves of oil palm (El aeis guineensis). The said
extract can be used to pronote vascul ar relaxation via
endot hel i ummﬁwdﬂrjﬁlme&aﬁb&lﬁgle-i&tﬁma@%a@ewaﬁ 20-preteatatic The leaves or
gallate ferg -aci d, |ic acid, agd :
onds are pinnat and can grow up to 3 — 5 meter long. A young tree produces about
30 leaves a year. The flowers are produced i clusters; each individual flower has three

sepals and three petals.

The fruit is— reddish' and grows in large bunches which can weight between 10 to 40
kilogram each. The fruit comprises an oily and fleshy outer layer called pericarp, and

20 with a single seed called palm kemnel. Oil is extracted from both the pericarp and the
palm kemel.

Qil palms are grown mainly for their finits which are used mainly for the production of

edible oil. Palm oil extracted from oil palm fruits also contains carotenes, tocopherols

and tocotrienols. Some studies have been done on the beneficial effects of extracts
25 derived from oil pah:;l leaves.



5protocat echui c acid were not studied or disclosed. The use of this
extract as anti- oxidative stress agent was not studied or disclosed.
Suhai | a Movanwd/11882 al (VWHAT Medicine 111 Proceedi ngs, FZOOTY20PF0000P8 -
148) discloses the anti-hyperchol estetol emi ¢ and anti-hypertensive
effects of pol yphenol rich oil pal m | eaf (El aei s gui neensi s)
extracts. However, the presence of (-)-catechin lggal late, ferulic

acid, galli cAééY‘tiaId re@)taéc(éﬁ@cm éaindNNéfrae Hov46dt udh éazbﬁhscmses a

di sclosed. T t

not studi ed or-disc osegé(f raeazra asun ;ﬂé‘%ﬁﬁe ?M(‘zﬁs@aﬁ% ?ﬁé
din. Nutt 2664 exttac(ub)lﬂb@ 182@1)0 @rcsnd)tosascumr phlexation cAa |endlnﬂflaimnt-d&pnndent
|solatedfrom fruits. tract hi Bi t.s bigactjve :
properties, [ﬁh rptg;ﬁnf:%)g dé?{f‘é c@‘gxt HgWeta %I hgﬂﬁl’cﬁ?d
conpossti on plfotdcaecﬂxﬁc axdreat nd;ersmdﬁad b diselodet. Uh m3d eAVES ex@st RO tant-
studied or disglosed. The use of 't \)%sg ct derived fromoil palm’

| eaves as anPFd¥ResHess #Eend pRgEat %f%o0 not studied or

di sclosed. Tan Y. A, et al (The Royal Society of Chem stry 2001,
548-551) di scl oses the presence of phenolic conpounds in pal moil

that is deri geatehilhrichanidd, pahhrwmammﬂe alma?rk&mags, 200'0 CHPi Bi5f £ AAR)
the oil palm frwt Such_ phenolic cI ude.

chl or ogeni c, dis8%eS 4% ARtk q’@’bﬁ“ ‘glf"gﬁ’ %‘gﬂ Ypertpnsy I? ec&naf Pelyphnel
acids, as Wehbh e %P(E!ﬁets %ﬂﬁ@%tﬁ eRi@acts) How’eb'ér' the @Bsénce of (-)-catechin
4- hydr oxybenzoat e. However e chenical conposition of the. extract

deri velf f r ong@iate, fanlin 4%\%6%10%@7 %P@@GMW“HW?@ID@E gydicd pedisdeseds
the extract 9R{hoehl O ee aﬂeogi AfER dsaasgem WKABES YEisd6RES

agent was 25al so not stu
2009/ 110782PCT/ MY2009/ 000028 3 However, the presence of (-)-catechin

gal | ate was i The

anti - oxi dat|§§é ?lﬁess agel?lg\/\egs%hﬁ‘?ﬁgg%cugie gg‘ﬁlfilzgg%’ @25{93; )qﬁSCIIQaS%S,
et al (Eur ope@henhdmmhIﬁamﬁomisplaahdg‘rbmrrdlepalmnﬁtmﬁe&hmﬁmggﬁ, exbiltits fhaoatiee
| ssue 4, pages 380-393, .2 t.he esenge of -

phyt ocher ai cBPE® E%ﬁ“&@'“%‘g"e‘%f] a?’\?%%%'?n}ﬂv?o rit}eo@gﬁigﬁabgemposmonofthe
p_hFSth i pi d@xt&aaﬂufaheaeﬁmraﬁ ﬁ!ﬁa%??e@&wésLﬂiﬂW_ doyr ?isddfwt Thefuspaf nhe
oil mlling an relnlng,tatls rom:t .frurts of ol m .
ovever, 1 heoel sk BOmMLAT et &3 U Qe Fooss Pet et s g udied
pal m | eaves ¥agsdpkqstudied or disclosed. The use of the extract

derived fromoil palmleaves as anti-oxidative stress agent was al so
not studi ed or disclosed. 10Ki mi oudo Cel estin (W2007129136)

di scl oses ex{f et Sa Ofqt Bt 39he rIPAINSEASY Sof( ChdmiBRy PD01; 548-551) discloses -the
presence of phenolic compounds in palm oil that is derived from oil palm mesocarp
20  apnd kemnel, which is from the oil palm fruit. Such phenolic compounds include gallic,

chlorogenic, protocatechuic, gentisic, coumaric, ferulic and caffeic acids, as well as

catechins, hesperidine, parirutin, and 4-hydroxybenzoate. However, the chemical

composition of the extract derived from oil palm leaves was not studied or disclosed.

The use of the extract derived from oil palm leaves as anti-oxidative stress agent was
25 also not studied or disclosed.

Run-Cang Sun, et al (J. Agric. Food Chem., 49 (11), 5122-5129, 2001) discloses a new
method of quantitative defermination of hydroxycinnamic acids in oil palm Jeaf fiber.



| eaves that possess antinalarial properties. The chem cal content of
t hese extracts is not characterized. The presence of (-)-catechin

gal | ate, fwoadiwoiEsl d, gallic acid, and protocat echuM XEEMYA§05/ (9028
extract derived fromoil palmleaves fvas not studied or disclosed.
The use of these extracts as anti-oxidative stress agent was al so not
studi ed 150r disclosed. Oxidative stress Over the past few decades,
free and boumwersctepecspregiof £)satephin gplate was Wﬁﬁ@“&f@ﬂd@k@ﬁ@ The use of
destructive o} > i j: singly for
their i rrportgﬂggcé&tég@%&nng%%ﬁ%gﬁﬁﬁe%%gpﬁi%g‘éﬁ&@gﬁ%dé%?r‘%’g% and

| i fe-threatening human 20di seases, including atherosclerosis, cancer,

and agi ng, have ical ~-bhased t hol ogi.cal, yeactio n u rlvying
mechani sm of %Wf‘%‘r : ﬁlj'arlgﬁ'ingg?ag%‘r'mﬁl rIé@drga%ﬁn %ngis@g%’jé’i[@?aﬁ}gﬁme 109,
under st og_d alrssxmhmpb,l | g@NgB&3m,ltjoow)lrtﬁsawsem¢@r&ﬁmﬁfgﬂﬂ@%heﬁdgmﬁfﬂﬂs §tdsBls,
outer orbital. shell ny nol ecul ar .species wt oynd_radjcals are

monoxi des or VTHB s W?@éﬂ‘dfz @ﬁ?ﬁ&iﬁm@ﬁp é@l‘?%é&fd‘é‘,l’ $ Epmthe Ry-profugts pf
as 25 react | ¥AamQMERInSRRAGE SN BtdPls frdh 8RSl GRbY RS TARlefe RleRaMhR A

tend to react rapidly with adjacent nolecul es, donating, abstracti ng_,
or even shar ¢omgposiiionof diua eitragh denverd fremeal pam(lsgves Wak sot dedied ondipgese

only changes i : LARS: Jl F pSF% 0, d
benefi ci al m%%‘%ezdg{tﬁ?%gtn&%g%hggon%g%q?a‘%?gg%{]%[rg%g%‘?‘(/e ygst%e@gt%
unpai red W08 /suBEA2 BEA6MMd2009/ 000028 4 el ectron can be passed
along to the target, i.e., as in a free radical, generating a second
unwant ed RGOS, which can then go on to react positively or

detri nent al | Kinnbddo @eletiny (WD90T 1291 86 dilosedeitiacts fof Elgisthugiteistn@ilipdink)y
of ROS is du]g to their Sl%ener ti.chn of sugﬁl rrgl ecul ar _chalp reactians,
ef fectivel y SAYE ha) pAigessARMPalang rapertes nlnechery! enf phHGsG SXEAchys pot

or gani sns  USghafhédetiost. f Plic pRSerRE QHUCT-bRECHY o8DAE JYorulldoWEME ballit NRXE Ade
many indi cations that the advantages of _using_oxygen are associ ated
with the ri skotopyechureacidiiny she (araph duragd drommpjl degves s nt rugdiadoor
the aerobic gryanhsik usg%‘fhﬁk'éﬁ@n%Efs‘éﬁ AR VR TEHREC dehERaPRld hdt! Rk
in such oxidative processes and at the sanme tine attack the various
cl asse® of birglistsedl naterials. Al nost all classes of chenmical 10
conmpounds are subject to oxidative inpairnent by such oxygen
conpounds. For instance, the nucleic acids, proteins and free am no
aci ds, |i pi d3xidstivelspdssocar bon conpounds are influenced by the oxygen

toxicity. The human organi,sm.has. a refined, w.despre and.

Lhor et ore obITBLF Posteli SRR dire Syobuh aate AIESRL BiER Bttpennd
and anti oxi dfbrebe dBSARESS BHldcORE, Bavel @Sne (X bd alppieialedl RERasifAPEs: their
2-4, 1985). 15 However the naturally present antio pool . is not

capabl e of dEPRTERSAP R heplfi andadigeass we?%m%)%%?%@aarwgo&w@n

speci e (RORliseabdd {nbﬁﬁﬁllg%?éscleﬁﬁfs?@ddc&gaﬁ&ééiﬂé}tﬂaV@raﬁﬁJaﬁﬁﬁéd PEBIbBical
The shifting of this balance towards oxidative processes may have two
reasons: i . oveqtions afean uiderdyieg machapwmddijvey. syst em because of the

production of an active 20oxygen netabolite, andfor

A radical, or a free radical, is generally understood as a molecule with one or more
unpaired electrons in its outer orbital shell Many molecular specieé with bound

radicals are monoxides or other oxygen containing compounds, generatly referred to as

25 reactive oxygen species (ROS). These highly unstable molecules tend to react rapidly
~with adjacent molecules, donating, abstracting, or even sharing their outer orbital
electron(s). This reaction not only changes the adjacent, target molecule, sometimes in

profound and beneficial ways, but it can also damage it, or alternatively the unpaired



insufficiency of the anticoddative system The results have been
summari zed by the expression "oxidative stress”". It is known today

t hat such wogbtusfinezsry of the bal ance may be caused by n®ey/MiYXoberier:s
di seases, in particular the inflamuatéry di seases such as hepatitis,
di seases of central nervous 25 system such as epil epsy or Parkinson's

di sease, disegses of the pu nary. organs such ag asthnp, psotiasis,
side-effects ‘g‘F e 58%55%508?& E’,th‘lcﬁg%%dé?l’é’s% e%gadggfggrgqjg{ngmcqnd
si de-effects @iwnadi ROS, ARt cihbn 88 of it RASEPostively it deRIROMIY with a new
circulation such as cardiac infarction. WO

2009/ 110782PCHgRty 20 &ot.ouednd the Weh readtizity wf 8815y due to ghaiogangraipn gf yuch
theory, oxi dap £ i ool - i
di seases and THLHS SrAEL e care iy eoh bl A PR ol 2 ot

mean that oxidative stress is the cause of these diseases, it does
testify, as cpnf.irned a_nunber of studigs, that oxidative stres
can have a bl HEa Bl SaBiTEr s Ryt B8 precPhortil ey BB here
causi ng furt hes ndayigicationd thet e hiwneienst Wigookygen ilaksocRite witlehe risk
sick. A corrpetLI Hgég ﬁﬁg of scientific evidence now i ”&{,-Cat es.that .
many dysf unctPHriae SRERRKCRALEES DN RIS HIUH P A &rahie OReaisTysa Y arous
wi th . oxi dati V@tied 6:888n methBEIEs hdHEtiPAL in suthH oRMatiTI0s bRk s Qb 8t hEQGHES B8R
at a higher than normal rate. 10Heart and Cardi ovascul ar Di sease;
At her oscl er odittack Bl vatigwy cHlassesapl Pislepvgat ipajerialy. dHmpst alh plaspenoh ehemical
nephri tynCc Sy : %%Qr%amﬁ roll : diation

Ski n wrl:onkl [ %g&lgng piggngsx‘?}ﬁ%"ﬁb’“ ye: tar a%f[ g’ééﬁ‘g&s?’g‘yé%e%@ﬁ ér?%'fl?'v%or
retinal danmagestadvbcthearcteyesids, quoteims and free aaimg: acidsn dipsla rradr hydrocarbon -

(cigarette snpk 1G] |l ut ants ( .
15Br onchopul %%%?%%%#%@?&cd% b@gg’ %g@e%gjp %’ic%%g—gﬂr? i %%@%u%ﬁ 2 most

Syst em di sor defiieed, Raddspreadangd thérsfores ebvidinly eagl imperanid system to balance its

| i pof usci noses,, Al zhej ner' s .di sease S ar dystro Ml tiple
sear oot s SxdpiHE AT B e S e Bl e U RGeS, B 1985).
overl 038, Thaioeser Glednatkrilly prodeitomYiokidaiN®ol i Wty éapable of counteracting an
A onerul onephritis, Autoi mmune di sease, Rheumatoid 2Qarthritis.

Liver: Liver 1RGFFas? it SORGTaRRDepl FRACHYC BRIEN SReliGgdifDedn (s Sashspsmealled

and par acet anpiidatRRlio%t gats afford protection because they can
scavenge ROS and free radicals before they cause danmage to the

various biol ogi cal nolecules, or prevent oxidative damage -
The shifting of this balance towards oxidative processes may have two reasons:

i. overburden of the antioxidative system because of the production of an active
20 oxygen metabolite, and/or

ii.  insufficiency of the antioxidative system.

The results have been summarized by the expression “oxidative stress". It is known
today that such a shifting of the balance may be caused by many different diseases, in
particular the inflammatory diseases such as hepatitis, diseases of central nervous
25 system such as epilepsy or Parkinson's disease, diseases of the pulmonary organs such
as asthma, psoriasis, side-effects of anficancer agents, chemicals such as paraquat and
side-effects of radiation as well as diseases of the coronary circulation such as cardiac

infarction.



fromspreading, i.e., by interrupting the radical chain reaction of
|'i pi d peroxidation. 25The reactivity of radicals in the body, and the
burden on waeodsadurst hat results in eventual pathol ogi c#CTOGYRSDYG00?S,
is known as oxidative stress. WD 2009/ 110782PCT/ My2009/ 000028 6
anti-inflammatory agent exhibiting a radical elimnating ability has
been devel oped. Therefore, it can be said obvious that a substance
havi ng an ant Mki dative function is useful in decreasing oxidative
stress. Vit awhils netueishiag to/he zonind bragnitheery: exiilative strgso hibs kfen dnplstatagras a

found in foods _and 5.avall abl e as .suppl.enen help the . T
-effects of QPHH}VW%{%PS S?a%\@&%‘r“é’ %%emsen%%?ﬁé’%‘? atant V'g’gg%ﬁ?\%td%g#g&
free radi cal seatiatRRatitomrRyEis thd cuiche tireedissasenit doed tbstifigfae narfirmed bgm
of naturally produced cheni.cals called ani}i oxi dants.. These : '
ant i oxi dant s RRber gt §tedting, Hhaf exifHive ST 4% Pt BeaRYSBtummEe BB tHRprosTess

radi cad s on ROHIHLRRS, RYsify fukher Ahadt fR0he 6dllsloPah B@aikiA ehat adiheady k.
ROS or by hindering their formation. 10The body's anti oxi dant defense
systemincludes three inportant natural antioxidants: superoxide

di snut ase ( o S ific ARt bR BhARRsREE Atk AR funkhd R And

St udi es coni“gg%’%@ﬂé@?g?’ﬁﬁf Cated that ﬁ:ese_an% g)_%lﬁ%ant an wor kK

syner gi st i calitegseasn hieansead tiionls arhasyoaiatedvith exidativerssestbol i cal |y

sequenti al, Qe '{ﬁgfu?% first with SOD foll owed by the actions of CAT
e

and GPX. 15 presence of SOD, CAT, and GPX, the body's

ant i oxi dant Alghensemalagigroceseensti hightrithaimjrealateo oxi dative stress,
and its ability-to_ produce SOD, _CAT, _agﬁﬁGP)ﬁ IS. copprom sed. b .,ttohe.i
agi ng ¥ oceddedtindng arardig arp Diseassn AIRTISFIErass: R HIEPSBic”
or viral i nfigghdyAStoitBRne hQMHEE Sirdtorads, HaRrgahetalitdphotikiitggi cal

di sorders, and-other pathol ogical canditions that produce, are caused
by, or are eScdaardiationdSey ggd RgneRtaions. Recent|y there has been

a growi ng i igar aar(a 101 SO efillafi ¥ refiRl Wirihecd bt d@Bietationr t hree
princi pal rerﬁsbﬁs Eiaag% nglf’?_ﬁ?g,re %gr marﬁ Kosar, & Hi I_tdt}%en 2007&; 1‘&"&2%
numer ous cl iIningalLungcdaegsr desigarsitto girecke), sSEmphyssmp,a Qeidaairbollirams §0s, (1N
consu ion.of fruits and a i tated wth reduced risks
of ZSﬁel Opt?rﬂach@m;lg:}%ngxydily aslé’sgisbgéﬂg %g&%%%%ig?& cardi ovascul ar
di sorders anderdiwbSyaen @isofdesafRarkinmolss didenset Nenronalg gendidh dippfuscinoses,
potential hafnful effects of the,chraqni onsuppti-on of synthetic
ant i oxi dant s&%ﬁF‘S e&%“ﬁ'@%ﬁ’%‘@'@&?&é’n@ Scidtosis
2009/ 110782 Rt MRS/ 1810pAEBR hémochromatosis, Dietary overload, Thalassemia. -

' Inflammatory-Immune Injury: Glomerulonephritis, Autoimmune disease, Rhevmatoid

20 arthritis. '
Liver: Liver injuries induced by alcobol, halogenated hydrocarbons, and paracetamol.

Antioxidants afford protection because they can scavenge ROS and free radicals before

they cause damage to the various biological molecules, or prevent oxidative damage .

from spreading, i.e., by interrupting the radical chain reaction of lipid peroxidation,
25 The reactivity of radicals in the body, and the burden én the body that results in

eventual pathological conditions, is known as oxidative stress.

The effectiveness of an antioxidant (radical scavenger) thought to have the ability to
eliminate the oxidative stress on the above diseases has studied from old fimes, and an



(iii) the public's perception that natural and dietary antioxidants
are safer than synthetic anal ogues. The result has been an increased
i nterest iwomsgiicizeal pl ants as sources of natural ant ip@TyMEVNS000028
The chem cal conpounds derived frome&tract of oil palmleaves that
are responsi bl e 5for the anti-oxidant and anti-oxidative stress
activities have not been chara)tigerl zed.  The_ present mvgntl on se

to provide a2ppidlammatory agenifexgibitingg Fﬁql‘@é\ﬂ%%m%aﬁég apuity, g bren;dgve "P"’dw
reduci ng oxi ﬁtﬁ&bgﬁe §t iﬁ% dafltl SERAOTR tRat ANAbRRMe HaVin Hﬁean%@hgatﬁ?étﬂﬁ&ﬁm is
which is enriched w't catechin gall ate, ferU|c aci d, and

phenol i ¢ aci d@ﬁslunﬁefawglalomd@ﬁmtéssand pr ot ocat echui ¢ aci d has
anti-oxidalive stress activity, and the conbined effect of
10(-)-catechin gallate, ferulic acid, and phenolic acids such as

g-al lic aci dVaasimprathastviahin € adi vdtammin ) dothxdf sbich ot fourdd jmafomls and

| eaves _have not. bheen reported To henol

enrich&d frafYalghE a5rSupprRes: sheg‘éﬁie\?w ?‘g‘?ﬁeoﬁga’éa?t}rg gés'@swﬁ%fv@ e
di scl osed anfowdiful e8inBathitagiinaie B ralitals aRURSS, however, is the body's own self
anti - hyperchoi esterol em_c and anti - hy ertenS| ve agents, but fraction

derived fronflefensesufierm obarealiy Brodugedicaerae pEdRIH Thesq agfigxidants

ferulic aci daoa0enheRahd oBé ﬁéﬁpﬁ&m%&&@a&ﬁ@émﬁr by giving an
pr ot ocat echU| c acid was n t udi ed or disclosed. The use of the said

extract ‘as adbctcmp@mﬁwa@ﬁadesg%g?ébfhmmelsfma@mor di scl osed.

of tholbr esehte PRSENHIRR SREEE BB tochldee s Mpdlbl okl Al

| eaves that khagsroxiver dismutie (SOD), vmtalﬂs ﬁaﬁﬁamﬂlgumﬁaneopémmﬁasel(ﬁm@

compr si ng. (St sbikbel TR rad b el "R GRS o, RORE Ry o

such as gal |th@ f88dtidna by Dbl aareqﬁamhaﬂl;dsequmal begmmng first with SOD
2009/ 110782PCT/ MY2009/ 000028 g t anot her object of the
present i nvefliewRd Pythsastonset AFL)F uti'cal conposition conprising
t he novel extract and at | east one phar maceutically acceptable
carrier. It is yet another ob ect of the)gre-seht invention to provide

a phar Faceut Dewite Geaprpwaca oGI0I8 k-2 % e bl s prioeda defense system is

stabilizers, Elﬂﬁtérst i fih
subst ances. I{ |sﬁ§£®{1 ﬁ?er og?ée%tes%faﬁa(ﬁ prése ﬁiag%é\z%?tglrgﬁq‘fo P is
provide a conqm;xnlms@d tofothpragmgwgrwm andvesn faxtherabe imprireddby saflamsnation,

in association gL y

preventi ng. oRaRI\ VAR HREAM: B8 srBESioRet arlchf iy ok dEbRnPiy

obj ects of tb@eppﬁhﬁlﬂ@cﬂnamﬂiumm tMt@rad:menpiel sahsdi foy, pr awe @xavgrbated by
20 oxidative stress.

Recently there has been a growing interest in the search for natural anhomdants for

three principal reasons (Dastmalchi, Dorman, Kogar, & Hlltmlen, 2007):

(i) numerous clinical and epidemiological studies have demonstrated that
consumption of fruits and vegetables is -associated with reduced misks of

25 developing chronic diseases such as cancer, cardiovascular disorders and

diabetes;

(ii)  safety consideration regarding the potential harmful effects of the thonic
consumption of synthetic antioxidants in foods and beverages; and



a conposition conprising an extract fromoil palmleaves
characterized in. that; the said extract conprising (-)-cateclain

gal | ate, &vokbwnawszd, and phenolic acids such as gal |l i ecamivzeadigoozs
prot ocat echuic acid, and a nethod for? produci ng an extract of oil

pal m | eaves, containing (-)-catechin gallate, ferulic acid, and
phenol i c acids such as gallic acid and 15protocatechuic acid usi ngpqn

the steps of (it) thet puldics ppreaptiondhdanatuphgpd distegmm aptpsidays e safr

pal m | eaves, by pix i yaher , A7 tﬂ?éﬂts
acetate, chlorof meﬁlgsa%%é%'lgy'l alrgs(ﬁ)[{ggggnnﬁn %%&gif“tﬁr%ggfeﬁgg?ﬁa ‘
sol vents, or anyaodohnees phisturalalioeidags. and heating at a tenperature
ranging from 25C to 95C for- 0.5 to 96 hours; 20b) filtering the
herbal |iquid extract obtained:in (a); c) contacting the filtered
herbal |i qui gheichded compainde dedived(fliom ekiiavt af ol Pale lehvesehat are responsible
chromat ogr aphi ¢ nmedi um whi ch adsorhs the fraction selecti vele/, N H

whi ch §-) - cafos g atipzidapt and apBroxdaive,giiess ackivmien hayg 80t been chyfactelirsl as
gallic acid and protocatechuic acid are present the adsorption nedium
may be col unm 25adsor ption nedi um or any other adsorption medium d
el uting the ‘Tkd prefentinyemdioncbelsi ta gpvide g wovel exdiact of otlpedr dgnves /that 1s use

chr omat ogr aphi ¢_.ned] ks ef., n -y L
acet at e, chII(;T)erefiB?m %%%&%S%aﬁcgh%@%%n%r@@wé -0 s?ﬁgg’gﬁ“}%& W ks
sol vent's, oremithedwith (- patcalin galiatenfesilic ad, and phenolic acids such as gallic acid
2009/ 110782PCT/ MY20Q9/ 0000 9 e) drying, the enric herbal 5 Ld-qui
extract obt a OtoFAIgCHIC aCiaTgS %’B?’g%tvﬁgygﬁs,ac@%é’aﬁtg%(é‘?#'g%ed Jzﬁe%%td
conventg onal (-py:Revhidigallde feruhiy evid)r afd gfiesolidr yeids suthis pellicandt herd
obj ect of the g{?esent inpvenfion to ?s’g t he sai congﬁsiti on f ”
reduci ng or PPEGRREuRcEK FXrRcs of 8 Ealmqleﬂ‘&ﬁﬂﬁ yedo ‘?fnﬁwpg’e or€.
conprising admnistering to a 5subject in need of such treatnent an
effective anammt of -the conposition; Brjef Description of the Figures

Fi gure 1 shobssuheaniyl polyphenel enriched Spctiops of gxtpgis derived fom oz aves
extract of of S a4 1aTalll [ qﬁ? & i
ferulic aci |Vﬁ%g§€]rdjasglt%¥e?fsan& tllhglé%@ nglg?cgaves_. %E}g%éﬂ g S or\t/:\g(ﬁ%drt]gaﬁ%}_cc
i dent i fi cat i ot avbi-hypbdténsive @gehts, foub fractivntdesvedfrom il peith depyesscontiiping £)4

shows e HPL uant.i ficatiaon.of (-3~ i y

i1 patin 1 carae e EENCRSE i p kG R AP, £id BlfbaR
acid in extraid wa nol dtudied o ieclused. Thi waer &f the skidwsiraches ahi-oxidative stress
quantification of total .phenqgli.c acids in extract of oil palm

15| eaves. De%%PT'@%FT@é??:‘PJFBP %ﬁcliﬁe he Invention The invention relates
to conpositions conprising extracts fromthe oil pal mleaves
characterized by the said extracts conprising (-)-catechin gallate,

ferulic aci dg,apd-PheMehferifohds such as gallic acid and
pr ot ocat echui ¢ ‘acid.

Accordingly, it is the primary objective of the present invention to provide a

20 composition from oil palm leaves that has therapeutic activities in mammals and

poultry.

Tt is another object of the present invention to provide a composition comprising (-)-
catechin gallate, ferulic acid, and phenolic acids such as gailic acid and protocatechuic

acid.

25 Tt is yet another object of the present invention to provide a method for preparing an

extract from oil palm leaves.



20The said oil palmleaves of this invention include | eaves of plants
selected fromthe group of plant genus El aeis consisting of Elaeis
gui neensi sworoEBlagBs ol ei fera. The novel conposition offCTHMY90EEEI?S
invention conprises fromabout 0.1%t% about 95% by wei ght of
(-)-catechin gallate, fromabout 0.1%to about 95% by weight of
ferulic acid, and fromabout 0.1%to about 95% by wei ght of total
phenol i ¢ aci 84S m@nothga@ﬁ@mth%pr&éqnamaﬁwoaﬂ@pmm%

2009/110782P

orosent | nuort PaR RS panEe G oy e%gﬁ%%%%éfﬁ%s%?n?gﬁﬂof%ﬂ%%%y%&%
10% by wei ghtargér. (-) - cat echl n gallate, from about 1% to ‘about 5% by
wei ght of fondle acid, and from about 5% to about 30% by wei ght of
total phenolic acids such as gallic acid and protocatechuic acid. 5In
t he nost pr eﬁ(ﬁ yeit dntﬂlﬁi@ﬁjeﬂﬁif&h@;ﬁreiehﬁmpimﬁ 1 prowdg a pharmarr:]euucz;l

i nvention,,the-conpposition c ri ses about 5% t .0
(-)-catechi nccg%qug{%g CORBHIRE 11@%9, %}ﬂw SRV ZEFSy CRTECTS PRFIPISHY - SERadErS.
20% by wei ghgn@thgrg{l@blmggg{cbgz acids such as gallic acid and

prot ocat echuic acid The present invention further relates to a
met hod for producing such an extract of oil 10pal m|eaves, conprising
steps of: a) f

eaves, by TR Al Phitet B aient blitn o O éﬁ%’g?é;’a%%ﬁ%?'ﬁ%m%’“
acetate, chl nnrvel‘ cxtm:t, mmcbnmpnyé arl nodsedcjation withxpharmeacefticahessgers,aiod use in

sol vents, or er [ s. .-and heal i a tenperature
rangi ng frorﬁ WP%I% ‘&VSQB%SFPO’BQ%’?”'%@B???‘? iri ng the herbal
liquid extract obtalned in (a) c) contacting the filtered herbal -
l'iquid extr obt ed.in wi th an adsorptive hi c
red unlai ontest el sebeiopienis S i FyEET b apeomufited B 5rovidBecchi
gal late, fe Wéd:@pcﬁﬁﬂoﬂ coBPHkii BT a6t fisth 6 pSHCIBaRS cﬁh@édtd:ﬁeaﬁi tlaa it said
protocat echuic acid are present, such adsorptl on_nedi ym may be col ym

20adsor pt i orEXHBel SHMPIsIg éﬁfawmrgagﬁofeﬁ{hf:d’ﬁl phgnokg acidy snep g sakie
sai d fractiap; @Q{dadr@t@gatécﬂmﬁ%):ldt A4 ﬁ@ﬁo@ﬂﬁ%‘iﬁubﬂx aﬁ @HPAEFBP(QI AR Eaves,

medi um wi th wat er,” et hanol hanol acet one, acet at e,

chl orof orm dostaming()-catedahgallate rfernlumqw,@néﬂah@mg écléaﬁllfhsﬂé leolistasid and
any other paé g{ocagéh Q%ﬁi[usﬂlgr%ﬁez% grature bet ween about 10C to about

80C and at ressur e ut 0.1 bar to about 10 bar to
obtain an exty acdsxt&anmng:theticrbai Kquid ﬁemeh'hdmr@a:bh aﬁe@ﬁbﬁﬁs;@mﬂgmﬁd

phenolic acids such a id and c aci d

drying the enri cH&g" ﬁ@?%’g’l m‘f‘f’%ﬂ?& d’ceetgﬁ’ }%ger E‘i@ ﬁﬁ’i’fb@ﬁ% §2ﬂ or
spray dryer, Vacmiiire\wEtheseaaidesilvednalor aue wihet rpelazeoldem, o laayingtaher
dryi ng equi pnent.

temperature rangmg from 25°C to 95°C for 0.5 to 96 hours;
20 b) filtering the herbal liquid extract obtained in (a);
c) contacting the filtered herbal liquid extract obtained in (b) with an adsorptive
chromatographic medium which adsorbs the fraction selectively, in which
(-)-catechin gallate, ferulic acid, and phenolic acids such as gallic acid and
protocatechuic acid are present; the adsorption medium may be column
25 adsorption medium or any other adsorption medium;
d) eluting the said fraction obtained in (c) from the adsorptive chromatographic
medivm with water, ethanol, methanol, acetbne, ethyl acetate, chloroform,

isopropyl alcohol, or mixture of the said solvents, or any other polar solvents;



WO 2009/ 110782PCT/ MY2009/ 000028 11 In a preferred enbodi ment of the
invention, 1 part of oil palmleaves (dry basis) is extracted with
from aboutwd 2é09/1abgut 50 parts, preferably from about ®OT/pERI®/NLD2S
about 30 parts of solvent using an exbracti on apparatus where the
solvent is mxed with the oil palmleaves for a period of tineg,
preferably fromabout 1 hour to 96 hours, nore 5preferably for 8
hours to 24 hejur slryifipdhe enrisbechbherbal lisfuid laetrasblobigined s (RksRS R FREY dover,
preferably from about 2 C, : m about
B0C 10 606 1 a R e e ol Vet mi B AvRb B AR BT 27Pe
preferred solvents for the extraction include water, ethanol,

i sopropyl alcohol, or mxture of these said solyent. and. jor, .
preferably watigyetagp ﬁ?ﬂ"?&?)&hﬁpg?ﬁ??glvﬁn%g‘? & %ﬁ ﬁaéf%%%ogfﬁ%afﬁrcf efucing
10pr ef er abl y oapiitins @xidhti@AHed)in Wairghls £id poaltgrconipdsitd ddipisteringltd a of
ethanol. In a preferred enbodi nent of the present_ inventjon, the

adsor pSi ve cavidertinBredohsuch edment anfdeqh 182 HRR9Benzene
copol ymer resin, phenol-fornal dehyde resin, acrylic resin,

met hacryl ate resin, and pol yanm de resin. Exanples of such a resin
are: Anber| i BrieRBRscriptiantof the FigurgdD- 2, Anberlite XAD-4, Anberlite
XAD-7, 15 Amper |l : e 3 LateOTR 8l B eXtthdt b2oil palm
Anberlite m”%?éffﬁg%hmrgf?@?%éﬁ%% erl ij}jtjcge?Glg an% Duol i tg 5%361

products of Rakes. & Haas Co., Philadel phia,- U S. A ; D aion HP-10,

e e S L Tt A

and AB18 O o¥sdurd Betowothy SIPV.Cddmtifingtiod il Zallic asidlin evtiadt foilyminy leaves.

20resins, products of Tia Nankai Hec cienc nd Techn

Co oLra, i gt Sarn e L SR Bop B (AR HB A FENE Bt ROt Bl
present invempda.en, the resins are styrene- divinyl benzene copol ynmer
resi ns manufactured under _trade names su s: ,AB-8 Crosslinke

pol ystyrene @M&éé@mﬁﬁmﬂ‘]@ﬁﬂmﬁﬁm ?é'g’ﬁ’gﬁ cidin exiract o ed W&fﬁ%ﬁsogy
25Co., Ltd, ?i%meiﬂ"shoggitﬂ@m AHREfitdbE ofARall fRRolilaties td &xracd éfoil palth
Anberlite 76 products of Rohm & Haas Co., Philadelphia, US A. W
2009/ 116782PE&ER¥¢#/2009/ 000028 12 pol ystyrene (product of Tianjin

Nankai Hecheng Sci ence and Technol ogy Co., Ltd, Tianjin, China).
El uting solvents for eluting the enriched fraction fromthe

adsorptive c ge?ar{ﬁah%ggﬁ'icﬁl of the Invention
The invention relates to compositions comprising extracts from the oil palm leaves

characterized by the said extracts comprising (-)-catechin gallate, ferulic acid, and

phenolic acids such as gallic acid and protocatechuic acid.

20 The said ol palm leaves of this invention include leaves of plants sefected from the

group of plant genus Elaeis consisting of Elaeis guineensis or Elaeis oleifera.

The novel composition of the present invention comprises from about 0.1% to about
95% by weight of (-)-catechin gallate, from about 0.1% to about 95% by weight of
ferulic acid, and from about 0.1% to about 95% by weight of total phenolic acids such

25 as gallic acid and protocatechuic acid.



medi um may be water, ethanol, nethanol, acetone, ethyl acetate,
chloroform isopropyl 5 alcohol, or mxture of the said solvents, or
any ot her wohemw/iswkryents known to persons skilled in tPETaMY2009Ti%6028
preferred solvent is mxture of waterl®and et hanol, and nost
preferably is 30% aqueous et hanol . In a preferred enbodi nent of

the present invention, drying nethod includes the use of -a spray
dryer, vacuumapeferred remb@dmfm pbﬁ?&lprm@rmvmn,ntbg tcoﬁpeﬁ@ﬂa‘}ﬂﬂipftsﬁ%ﬁ Be

of "a 10Spr ay, g Yeke, (FUAR T Vi 0P YA B ot B BR6L Bl 96 bo BRI,

| eaves of tHe present i nve pr oduci ng an ex (
El aei s gui nel@rmmghtaﬁderﬂtaemd;, anﬂ&rofneabautﬁ%ttchdaqm 88%rity Wm@tnf togal phenolic -
conprises: het extr c ank or ve chromat ographi ¢ col umm,
and dryer. 1%} Sa@c"’é Il?mé‘#éi?g@"b%%t“iof the invention, the-
herbal extraction tank is construct ed with steamjacket and a speed

agitator that stirs the tank's content. Steamis passed through the
steam§ ac ketIﬂtﬂ@ﬁ med prefpeedeppadipent of th%@rtsawkmweﬁpﬁ: FOTPROSIHOE Copgrises

m xed with vghero, 5%%[5@38%%%0' JIRHANGhin oBERE UBEut Bh Y eggfsffoataunc acid, and

chl orof orm |sopro “or mxture of the 3ali ol vents, or
any ot her paibaut :m% sbml weghtsoﬂdnetvphqn@hpémdb sechsqd gdllicl a¢id apd @r@mat@huw
heated. in an, Iaerbal extraction tank at a tenperature in the

pr ef erabl e range of 256Cto 95C for 1 to 96 hours. The heating process
produces an herbal extract Irqur d, which is then filtered to collect

the filtrat | n accor danc one, as f i.nveniion

adsor ptive e &WB%%W*F%‘% g’le‘é'ﬂd%’rtl?{o #%ema of oil
chrona;toogragjah@lgae@sr fom S@{g@t@igloy conpri ses of pol ystyrene 25 resin.

The filtered_herbal extra liquid.is sed thr sorptive

chr omat ogr aphi c XERreHAE th g? ‘i“l’f’eﬁ?lpaféf"i?%g@?h’ ?‘gﬁg@ eﬁ"ef‘v-al)y ’E’Hg’é%

gal late, ferulicyagl @thaﬁdldm%sﬁtﬂl tc@toﬁelét%%aaﬁeaaﬂ%tdm@maﬁmgypﬂ@bhol

pr ot ocat echui c acrd I's adsorbed In
2009/ 110782PCT/ Ny2xgizowoof Brse 52 selydnis 67 any oiher pelpgselenis, andrhentingjagia

enriched fractiqp, ﬁ&as grg_ﬁ@n% acﬁb@gd}ycg&ldﬂoe%ﬁ&@ lic acid, and

phenolic acids suc protocatechuic’acid is then
el ut edsby eltyt i rt@tmhgﬂmimdlaﬁ)hqwéemcbmogharﬁmc coI tunn with water,

met hanol , et anol . _acet et te o]

al cohol , or xt‘i?P@c%It ﬁ]ﬁgﬂ?éﬁdgy%b@giﬁwg , or any ottme pg#l afBXJorptwe
sol vents. The re;wi:hmgraﬁm inGkiith fbivht seleotively hésoldes theifepstich irs whichal-)-y
dried by using sp r uum, nyentiponal , ove

i crowave oven, Feéé‘? g@%“e fyBﬁ ‘Wg ‘“@y@ﬁ &ﬁ'ﬂfg‘af‘@haﬁpg%ﬁta?% and
those skill ed i nyrbthgatetinbic GMal Ax&aﬁrbﬁéﬁt,tsﬁsﬁsadb tiske thédivm t figy Heesaloma
of (-) catechln allate, ferulic acid, and gallic acid in an extract

of 0i120pal m|ea ratﬂorrmdlsrnegw ottt adspTRbiAn mEGNTHe { hod of
i dentifying $he e‘?&tﬁ% f %ﬂ%ﬁllﬂ FbAl el dds éﬁr@ﬁabto apBic|
pal m | eaves sin HPL&fa ﬁ§ A refer enceg}zt andard sol ution of B P
(-)-catechin galmedmnl withrepter, edhangl, dhefbasioli segtonemgthyl a@etytecgbleaqulm
gal | ate reference ) gﬂf’ 142’8 0 Q’a‘% Im
A test solution? éﬂ’@} H%} gry ,f%gftrhgsr? %%B{% Ff& S?]}‘tle
present 15i nventatamemper&ﬁnmbbmén aitduamm"lc to about 80°C and at a pressure between
.25 about 0.1 bar to about 10 bar to obtain an extract enriched in (-)-catechin gallate,
ferulic acid, and phenolic acids such as gallic acid and protocatechuic acid; and
e) drying the entiched herbal liquid extract obtdined in (d) using a spray dryer,

vacuum oven, conventional oven, freeze dry, or any other drying equipment.




c) These two solutions are injected separately into a BPLC system
with the follow ng conditions: Equi pment: Perkin Elnmer series 200 LC
Col um: Siwoctram7€DS- BP colum (250 nmx 4 6 ram |), FPCoOmMYZensi0eize
si ze) 20Mbbil e phase: A mixture of (1) 2% (v/v) acetic acid and (ii)
acetonthile The solvent mxture is started at 92% of solvent (i) and

8% of sol ven ii and i j.ncre d.to 1%of vent

m nutes Wt h %@“@‘Eﬁ’dﬁ‘é tF‘Pa’% rl?ﬁeé‘ on, 1op arﬁ ]IL o al”élle%egt Qj@?gams) is
UV 280 nm 25 Thgachdtr WA GG B0B: Dt Aonesh ﬁd&@ﬂpﬁ:&f@l}eﬂm abbwtridapatks to about
solution and test solution showed a ngjor g eak, at retention ti

about 28 i ndfeerts of sakeasb HvinG 81 FETACTID ABRABIR WS hestovert Ranped sudhe
of the peak %?'Hﬂk’é TEed £06 ahifse Be finfdf p&fe}atﬁyahsamb@ug%bat@ 96 hdube more

COprOSI tion resent nventi1 on.
2009/ 150782P@Trdf¢m1§19(f@i Gd@:GIZSBtOlZ‘iAlm ﬁl&s tgmpprgg of e solverd ip meieipeed

of ferulic a%,]e?eraﬂygr)o ?ﬁhn%?o 2Bk o5 Eogegﬁgi%ﬁggzﬁs&ﬁ Lt gb(% to 60°C.

| dentificati 'S prepar ving t
extract of the present i nvent ion in HPLC grade nethanol, cent r| fugi ng

at 4000 rpmfor.5mnu and | ecti gth erntat

sanple is fif&¢ §0eE 8 mpf’g SoF 1hlim s’lntv?ﬂglg ﬁfé sr?hf%‘% TRE the
(E-Merck), algngtivh tﬂaldae%raa@m isdprépRt dlcoll; am:dmeé efthnm&szud solvents,
standard, using a sol vent phase consisting of a_m xture t hapo

water (ratioapd more preferablyc watpheethpagle of JAxfuFe 8f€|"‘é’dera?ﬂii i @gcg&nost
under Lhtra ¥e?ér85 1y & Ml A30% b @h@d}%&b&ﬁ@%&%%@;ﬁet@w ple

princi pal es co responding to feru Ic acid were observed in both
ref erence standard and sanpl e solutions. The presence of the |ight

Conposi L1 on' 51 SurEORFEHRRRETTSE SE b EIIARAR ot AR hukihd

conposi tion resen entifylng

presence of mﬂhmmh:ﬂek stﬁcamdlemyttmnmnefcomljrmpalemu p.i@n@lsfonyald@ydgresm,

HPLC. a) A refef.ence st sol ut i

di ssol vi ng 16"'%5 C Oy 2 EIY ?Gesfne%&gﬁ@%mg!{% d’gtr% RléfOOfEHFJaP? iBn Bt

net hanol ;  Amberlt¢ KADES! S@beiite0 KAD-r Apdetie bXAdD—ék,S AAwbarhte2 COAD,

of extract of the present inventign 20jn 10 f hangl ;.. ¢

two soldti ondushedit ﬁf%@t%&%%QWaﬁéwa’ﬂggthw%W%w?%’

fol I owi ng congdifel1RB THPENMRIRR 1761 Pesddl DudllteBR6 pfddecs 20Rdu&: & Haas Co.,
Philadalphia, U.S.A.; Diaion HP-10, Diaion HP-20, Diaion HP-21, Diaion HP-30,
Diaion HP-40, and Diajon HP-50, products of Mitsubishi Chemical Industries Ltd.,
Tokyo, Japan; and AB-8 Crosslinked polystyrene and H103 Crosslinked polystyrene

20  yesins, products of Tianjin Nankai Hecheng Science and Technology Co., Ltd, Tianjin,

China.

%

C

Tn a more preferred embodiment of the present invention, the resins are styrene-
divinylbenzene copolymer resins manufactured under trade names such as: AB-8
Crosslinked polystyrene (product of Tianjin Nankai Hecheng Science and Technology

25 Co., Ltd, Tianjin, China), Amberlite XAD 1180, Ambertite 7HP, and Amberlite 761
(products of Rohm & Haas Co., Philadelphia, U.8.A).

In the most preferred embodiment of the present invention, the resin is styrene-

divinylbenzene copolymer resins manufactured under trade name AB-8 Crosslinked



Col um: Hypersil BDS C18 columm (250 ramx 4 6 rumID, 5 gmparticle
Si ze) 25Mobil e phase: A m xture of nethanol / water / orthophosphoric
acid (20: AQ0QomWaigrsFl ow rate: 1.0 ml / m nute Detecti oCTNDFM0D0E
WO 2009/ 110782PCT/ MY2009/ 000028 15 Th& chronat ograns obtai ned from
reference standard .solution and test solution showed a major peak at

retention time about 6.6 mnutes corresponding to gal)ic.acjid. Th
presence of PHEstFeRk (efust oheldenindignkais ﬁ%én% cﬁé‘?eﬁ‘?‘Jchﬁc@Pﬂlo% C(Ohgud’

conposi tion of theprasent invention. 5Quantitative determ nation of
(-)-catechin gall'ate.and fern& acid in an extract of oil pal mleaves
of the present invention by Efi'LC assay. A nethod of quantitative

determ nati f e total t .- i | :
ext ract of  oripe bFgl2en R cnBtugs factith 8GRI o AiRonhg chfbnBberaphic
st andard sol mediam iy e wateg ethahdl methirchtaectbse, pthebavettt, bhloifersn iseprogyil
10ng of (-)-catechin gallate reference standgrd in 1.mM af 0.1%
phospiibr | ¢ AARo 9 e Or T TS STV BF BTG ROl oL Koy 1S By
of extract OfiidueinPihe @M IThe Predirddfolidht 19 afixiticheRbter and Ehess, tnbmost
solutions are injected separately into a HPLC systemw th the

fol | owi ng copreferabbiis 30%raoysedaiel perkin El mer series 200 LC Col umn:
Si nochrorn ODS-BP colum (250 mmx 4.6 rumID, 5 umparticle size)
Mobil e phase: A mixture of (i) 2% (v/v) acetic acid and (ii)

acet oni t ri | elnBrefokd embodimentoidhe presenbinvertioat duimg rethedbinglades the psesefd

8% of I Co(Li) : ; RN . _
L0 m 7 e A Qb 3p YSptonE s B AL prefh e B o
area of0 (-) -spadyadriérn gal | ate was obtained at retention tine about 28

m nutes fromthe HPLC data. 25The anount of (-)-catechin gallate in
the test solution is obtained by conparing with

Equipment for producing an extract of oil palm leaves of the present invention;
A system for producing an extract of Elaeis gufneensis and FElaeis oleifera of the
present invention comprises: herbal extraction tank, adsoi-pﬁve chromnatographic

column, and dryer.

15 In accordance with one aspect of the invention, the herbal extraction tank is constructed
with steam jacket and a speed agitator that stirs the tank’s content. Steam is passed
through the steam jacket to heat the content of the tank.

Oil palm leaves are mixed with water, ethanol, methanol, acetone,'cthyl_ acetate,
chloroform, isopropyl alcohol, or mixture of the said solvents, or any other polar

20 solvents known to persons skilled in the art and heated in an herbal extraction tank at a
tempenature in the preferable range of 25°C 1o 95°C for 1 to 96 howrs. The heating
process produces an herbal extract liquid, which is then filtered to collect the filtrate.

Tn accordance with one aspect of the imvention, the adsorptive chromatographic column
is filled with adsorptive chromatographic resin, preferably comprises of polystyrene
25 resin. The filtered herbal extract liquid is passed through the adsorptive
chromatographic column whereby the fraction enriched in (-)-catechin gallate, ferulic

acid, and phenolic acids such as gallic acid and protocatechuic acid is adsorbed in the



the reference standard solution of (-)-catechin gallate. Calculate
the content of (-)-catechin gallate in the test solution in

per cent ageyd Yoo 7sesi ng the foll ow ng equation: 1000 Geriryz009¥6hoo2s
2009/ 110782PCT/ MY2009/ 000028 16 whergi; C concentration of

(-)-catechin gallate for test solution cal culated from working
standard curie (ng/nl) W= weight (ng) of sanple taken to prepare the
test sol uti oRuffe)ofSht ssidpesil. The saidfenfiched cladctiohiconigimbdl §t)eatetiini gatate,
fromthe test sgolution r, = peak area of (:)-catechin |]ate ...

obt ai ned f r offtHe asig &ndephcgo éﬁﬂf"’aF‘H’gs"él %%?“ﬁ@fﬁ?%%?%%ﬁ uic acid is then
quantitative At H{ didtidsOtheObdsbiffivé UhdimaAdERARc Qbluh@r WithCwatet, dmetharki),

extract of oil palmleaves by using HPLC, a) Reference stand

d .
sol utions of ethanell acstamei efhyli acpiateo o1of5 0 iSO PP ErAl ool s dnigfure 'rg’Fu‘ﬂdc
acid r %f er en%&vé&t@%ﬂ;%ﬁ;ﬁ?tge la’ir%l%nts. Q'hg CestBdr biridPed Babil Jﬁherlﬁﬁﬁqt_@d B

ng/ mL are prépared solving terulic acid reference standard in
70% et hanol ; fiojlly\ddedty woigusprayrdryes, Yacwypa oueh, BnignEensl-oyerg MIGoWgVediveRn

extract of ol ol LERKES Bl G, AL SRR I ELARY hlind Bt of 70%

et hanol ; ssays were carr out on 't e sol utions by
I njecting separately into a 15HPLC systemw th the foll ow ng

condi tions: Egqui.pnent: Perkin_ El per series. 200 LC. Col : ersil
BDS C13 col u:‘:%ilak‘ er‘rﬁ‘&“’ﬁeﬂ’i’ﬁl‘&% %%H%%é“cﬁ‘%“ %@nﬁb%ﬁ@ X d,and
A mixture of ogpichedth angtrletbion pamP Ravésof it presniy Bpeatioml ut i on

(30: 70) 20FI ow rate: '

1.0,/ mnute Det ion:, UV 325 inn | njecti.on
vol ume:}0201. A mathad af idep fthe PRESFICE ogg“B' e gallatg Pep %ﬁt':a*‘te‘f e(HfPadW
time about Z%agesrgyrqgﬁl?_s}{ﬁﬂ@mthe | 3PLC .data. 25The anount of ferdic

olu

acid in the test S ion 1s obtained by conparing vviththg ;
a) A reference standard solution of (-)-catechin gallate is prepared by dissolving 1

*mg of (-)-catechin gallate reference standard in 1 m! of 0.1% phosphoric acid;
b) A test solution is prepared by dissolving 200 mg of extract of the present
15 invention in 10 ml of ethanol;
¢) These two solutions are injected separately into 2 HPLC system with the foliowing
conditions:
Equipment: Perkin Elmer series 200 L.C
Column: Sinochrom ODS-BP column (250 mm x 4.6 mm ID, 5 pm particle size)
20 Mobile phase: A mixture of (i) 2% (v/v) acetic acid and (ii) acetonitrile
The solvent mixture is started at 92% of solvent (i) and 8% of solvent (ii) and is
increased to 31% of solvent (u) in 50 minutes with linear gradient.
Flow rate: 1.0 ml / minute |
Detection: UV 280 nm

25 The chromatograms obtained from .reference standard solution and test solution
showed a major peak at retention time about 28 minutes corresponding to (-)-catechin
gallate. The presence of the peak confirmed the presence of (-)-catechin gallate in the

composition of the present mvention.



reference standard solution of ferulic acid. Calculate the content of
ferulic acid in the test solution in percentage (% by using the

f ol | owi ng weguedhiosz 1000 Cr\ / W, WO 2009/ 110782PCT/ Wr20D2HQ00028
17 where: C concentration of feruliciacid for test solution

cal cul ated from worki ng standard curve (ng/ nil) WE wei ght ()
of sanple taken to prepare the test solution (ng) 5rt = peak area of
ferulic acid obtained fromthe test solution rs = peak area of

ferulic acid ' 5-%{90 & BPELuIRlRROR M e$@Actbi Bilpalm leaves b
Quantitati veAg}egtth%?ﬁngl n‘?’t(}if?@?{glg.géll phenol i c aci ds‘,3 on an egtract ofy
oi | pal m| eaxmg TOL bwifgaeent i nvention by using IN

t hot . . A had . i t] - 17) i :
the total amdantd SrelisRPrEt sl paectyine MY et R PEp G B BTG
of the present ghfvsaethim, ombigisg a1g060 gps farfl Sajinwes alepertieg Steandar d

solution is prepared by dissolving 10.0 ng of protocatechuic acid
ref er énce st an¥RFBEAH- 100 ni|l of HPLC grade nethanol. 10 m of the
solution is bﬁifﬂéfs&ﬁpwﬁg first BPlofe D674 SreBohfzaRica g6l 60 TLAL plte (F-Merék),

b) A test sofution Is prepared by dissolving 10 of the extract of
oi | pal m | eavesgorgwitlskumve mmunvggﬁeahﬁaﬁ@if?fe 0%).?‘%@%?%%%4 ent phase

ferricyanide a WSS H% | kit d]"i 4 tﬂé&pggﬁg $-$p0l ving 90 ng of
Pot assi um ferrcl%ccya Og(e%' I'n %Ofrﬁﬁeo puri ffgﬁuﬂ%t@g; d 0.9%ferric
chl ori de aquoiike glatt ix dindriddsing vispalized ubder dilss ialet VY t yravelength ¢
chl orilge inzg%g m of purified water; 20e) Chronobgenic reagent is
prepared by )‘(‘F]ng 9 mM of 0.9% potassiumferricyani de aqueous
solution with 10 mM of 0.9%ferric chloride aqueous sol ution. Leave

all solutions (standard,. test and bl ank sol utions) .jn . dark r o f 5
m nutes. MaRdSHPUSHe REGFRES BSS tCSHG%HOH%iFEgVﬁO t{?“gl.cl%%d-l&egea lﬁsgg%g% B
sol ution, mxeyakd siaRtfhrd 82V Sarhple Gakukotis0 OMhef greseaceobinge 128t pumple psncipal
Measur e absor bances of standard and test . 25 solutions at

67
agai nst bl arfRnesosenfireed the resence: o vl @qd By A9 GRS ?@ﬁ%?feseﬂt

concentrati qﬁgfe%oétandard sol ution as axis-x and absorbance as .
axis-y. Calculate the concentration of total phenolic acids fromthe
standard cali brati on curve.

15 A method of identifying the presence of gallic acid in an extract of oil palm leaves by
using HPLC:
a) A reference standard solution of gallic acid is prepared by dissolving 10 mg of
gallic acid reference standard in 10 ml of methanol;
b) Atest solution is prepared by dissolving 200 mg of extract of the present invention
20 in 10 ml of methanol;
c) “These two solutions are injected separately into a HPLC system with the following
conditions:
Bquipment: Perkin Elmer series 200 LC
Column: Hypersil BDS Cyg column (250 mum x 4.6 am ID, 5 pm particle size)
25 Mobile phase: A mixture of methanol / water / orthophosphoric acid (20:79.9:0.1)
Flow rate: 1.0 ml/ minute
Detection: UV 270 nm



WD 2009/ 110782PCT/ MY2009/ 000028 18 50,000 C/ Wwhere: C=
concentration of total phenolic acids for test solution cal cul ated
from wor kiwig 2etvandsa d curve (rag/ nml) 5W= wei ght (ng) eCToRpdEken
to prepare the test solution (ng) ThdSpresent invention enconpasses a
t herapeutic conposition conprising the extract prepared accordlng to
t he present invention, wherein the conposition is_in the fq

tea, tablet, Tb®AERMIAIPBE ohizanehFem &iernats étﬂ{l%qie‘iou“é’ap@él g@t sejption
capsul e, gragifg a%%%?ﬂeggra@?é{éﬁnnm ut 60 HiBHe PR ndﬁlglwgmga acid.

syrup, enul sions, ension, 10use I n humans o ower “ani mal s
for the redudh¢ presence pf eheaprak @nnﬁ;tmedihmtseuee ef gadlig acidum th@daomﬁ-‘étwrt ﬁ%
present invepLi on. er}goegﬁaﬁses a pharnmaceutical conposition conprising
an effective anount of the said extract, for exanple 1 nag to 800 ny,
nore preferably 300 ng to 500 ny, and a pharnmaceutically acceptabl e

carrie The resent i nventl on provides .a ut i cal OSI tion
conpri él ng apftptive datepminatiop @gg’ﬁ?ﬁg‘flﬁggﬂ‘?ﬁ aBﬁith&?t‘f@aPP rxixagt of
or transder rmﬂl paclcaV&lot did Presét idvenBod By FIPLIC habl.e for

adm ni stration b i nhal ation or insufflafion_(either through the

mouth or the# dom@tﬁa%vedﬁﬁﬁnmag@wﬁth@wwﬁmuw ﬁﬁe@ehmgallateman
conposi tionsg Mtéf%%"%#e t%yt') tS gap Lq-Tr eexarrpl e, tea, tablet, coated

tabl et, | ozenge, che sof t gel capsul es, 20
granul e, coawke dAg¢far¢u¢ee§taqdemelqtlos of m-q:mhxwﬂaqg is puepared byndisgolving 1
suspens{ on prep Y

acceptl;dol e exm% gxsug%%mat) %}eﬁg%e ?I&h&l’d’%@ H‘%%@?‘r#%ledd
mai ze starchy) IAmésywlmdnpyprephnedbylézsﬁﬂvmymmngpfemdct of the present
rnethylcellulose); fill actose, mcrocrystalline cellul ose,
starch or tri caﬂ&é gi’ﬁ‘héfeégm { *ubricants (e.g. nmagnesi um stearate,
talc or siliga)Thedé thduohdionnhne nﬁject&i sepdr@8E  infda HPI® efbtem with the following
pol yvi nyl pyrrol i done, cross carnellose sodium or sodium starch

gl ycolate); or %@‘PP% agents (e.g. sodium|lauryl sulphate). The
tablets may be Bt PR EiRdSem&! dookkegown in the art. WO

2009/ 1%0782PCT/ 09/ 000028 19 Liquid preparations for oral
admi ni st ratl on Gelympafivochrun ORS BB rolums (2 Weampt 46 nya i 3 pmparticlasifes

emul si ons, Qxtdd roduct
for consti tut| ?ﬁ%ﬁ@aﬁ)@?&er or %ygg?xéﬁﬂ%ﬁégggﬁﬁs&b% o%eg use.
Such 1iquid prefimrsalventimixtmay isistarted eff2f/edf soivenifi)axdt8% nbiolverFig indQ h
phar maceuti cal | y. aj_:c%}?%gﬁnl e 5 cgdngl tives such as suspendi ng agents
(e.g. sorbitol P &% er i vati ves or hydr ogenat ed edi bl e
fats);2,enul sif yiiow ratgend sl { guigte | eci thin or acaci a); -non-aqueous
vehicles (e.g. alnond qjl. oily esters, ethyl alcohol or fractionated
veget abl e oi | S)Detﬁﬁ?ﬁnpﬁgszg Postives (e. g. nethyl or

propyl - p- hydr oxyRefgdaiigse: Qopsot hi ¢ acid). The preparations may also
contain buffer salts, flavouring, colouring and sweeteni ng agents
10as appropriate. Preparations for oral admnistration may be

sui tably for,%rggeazgfg atdt Qlohfec n%an%'»@& Fraifiel A WRALELHERSBoR 2¢ Auutes

extract of t present ‘i‘nventi
from the HPLC data.

25 The amount of (-)-catechin gallate in the test solution is obtained by comparing with
‘the reference standard solution of (-)-catechin gallate.
Calculate the content of (-)-catechin gallate in the test solution in percentage (%) by
using the following equation:
1000 Cr./ W,



For buccal adm nistration the conpositions may take the form of
tablets or |lozenges fornulated in a conventional manner. 15The

phar maceutyyg adoos@RE0SI ti ons according, to the present pdyy@idoQoiay
be fornul ated for adm nistrations by, pasal insufaation and oral

i nhal ati on. Exanpl es of types of preparation for the said

adm ni strations include sprays and aerosols for use in an inhaler or
i nsuffl ator. wHegdsdermal preparation for external application may be

formed with the aid of _an ui tabl e cream ointnen r J-otion .hase
known to those™SOMSREHIG Ofks-ﬁfté%ﬂl} gpliptgdorft solyien a,t&dc‘i WoLng
conposi ti ons @GaRudLRE (heuiipe present invention may al so be
formulated in rectal conpositions such as suppositories or retention

enemas, e.g. Woiweiehimg) efsawpletrksaie PepipBsiteshsafutipRd®e) such as cocoa
butter or otfher LAl adfgﬂ%éeamm allabd oiaiRlaGt o R deseiftamtinment of the
present” i nventi gn, the PHarnacedtical conposi tions 25i ncl ude capsul e,
soft capsul e -opeakatdaat (-oxtpehis gailytefabtained o the seferenceistumdard 5okuBen t he
said extract, and from about 1%to about 95% of a pharnmaceuti cal
acceptable carrier. WD 2009/ 110782PCT/ MY2009/ 000028 20 The term

' phar maceut i Gainkthod of quintitaties daermiimtion aftho dma aneust of fambia gcid meamextract

nore conpati bl.e,solid or_liqui il led diluents, or any

phar maceut i céﬂ“’é?@?’pﬁ@ﬁ??ﬂlﬁ—%ﬁi >persons skilled in the art. Some
exanpl es of sybréRRaeSsMdbGTREOnSETsaliAsi DAl fime Budvicadncyntatorypifabl e
carriers 5 are sugars_such as | actos | ycose rose, ch
such as¥orn stéf"gﬁaﬁﬂde @P%Ft%a“g?léirc ,m&mﬁ@o@@nmge‘fﬁ%&f“@e%ﬂiﬁwg’g
sodi um car boxynit Bips@el by iRsving finkitd RifreReAtAdtmdariid 70% ethanol;
rnicrocrystalline cellulose. A osed dose of the co

accor di ng t o b he test eelatinn if BIFEHE rB}?l WS’:‘%HWEQ?%‘T’W&W%@“H&?FQWS
(appr oxi Tt ol y G khcRaf Mo 10 nfof070% B 1 9. Such as 10 1 g
e o

to 500 rag dos e active ingredient per unit dose, expressed as
the wei ght ofc) drlJLE rsseyswere Tarsied antrondbpse soluljonp by HYSAHAS SeRaFadly 1P
exanpl l1to j . D&in .l depend on the route of
adm ni ?’?r ati onﬁ%@gfﬁtﬁg@g%ﬁpﬁogm_a?g%ﬁjtle?]mg%’ it may be necessary to
make routine vaiquphenysPerion Eheerdeesg@0d6pendi ng on the age and wei ght

of the patient | A Ver | iy QiR s
treated. The do@%&‘\éﬁwﬁﬂ% é]llgsigs ?ggofg’%{éé%@%m%‘ﬂ’g“'rﬁg‘%?gb ’ognntp sme)_
adni ni strat i on. Mobite phass iAseixtios ef mathana and0. &% phdsphoiic aaidaqusnussolytion
ultimately be-%h t7 e discretion of the attendant physician or
veterinarian. 78t r act prepared according to the present invention
denonstapat es antlowexteOBdinl/efilveet and free radi cal scavengi ng ef fect
ininvitro teslh m)del_ﬁX ggd anti-oxidative stress effect inin vivo,
test nodel. 201'A¢EHOB YX7e2 8 th anot her embodi ment of the invention,
the extract is Mpa@goﬁqnuﬁl@@ogtng or preventing oxidative stress in
manmal s -and pouliry by administering to a subject in need of such
treatnent an effective anount of the conposition_ Exanples of

conposi tions MB&& 2R RTadi® wed) BbthiB¥ERbRRioA tBnSAHouf 28.8 Fuik@bORom the
Toxicity studies perfornmed on the conposition of the present

i nvention hadli(edatm that 25the extract is non-toxic at an oral dose
of 30 g of extract of oil palmleaves / kg of body

25 The amount of ferulic acid in the test solution is obtained by comparing with the
reference standard solution of ferulic acid. |
Caloulate the content of ferulic acid in the test solution in percentage (%) by using the -
following equation: '
1000 Cr,/ Wr;



wei ght in Sprague-Dawl ey rats. WD 2009/ 110782PCT/ My2009/ 000028 21
Accordi ng, oral dosage in humans of 0.03 g of extract of oil palm

| eaves perwbgoeddadyrszvei ght per day is consi dered appropmrcaiveymogosate.
EXAMPLE | Manufacture of Extract of @7 Palm Leaves 5About 50 g of
dried oil palmleaves were extracted with about 500 nL of a m xture
of water/ethanol (ratio 3:7 by volune), at about 60-65C for

appr oxi mat el WS ni nutes. The resulting slurry was filtered through

two Iayers: ofc IUSk:ArloAlR salth ¥iekfled: SRR 20R:0a HomCidiggex! ract

l'i quid. resulting cru e extract li1quid was then subjected
to col um ad$umﬁudumW¢0mghﬂhatography Anberlite XAD 16HP

( Manuf act ure acked O cmIDXx 40
cm hei ght) to gl %E(Eé‘ﬁlo ﬁ?‘n%/%\‘%ﬁ%?o?m% {hpt%g%o omﬁt% col um was
washed swi t h ab@péak%:reﬁdf@‘érulrdﬂamd)bbtaﬁsdﬁbmdbatastlsahﬂom/at er. The crude
extract liquid fr t he forego actjion_ste upped into the
col nfm The cHT O%WC@&%?EFA @ﬁhﬁrgﬁffnﬁgs%‘?daﬁg‘i Zed wat er
to renpve salts, sugars, and ot her unwanted hydrophilic substances.

The col um was then eluted with 1500 Ml of a m xture of water/
i sopropanol (Quantitatiye ﬂetﬁymmﬂtemeqf tofal phepolip acids A an|estragtaf @ilgralpdeayes

/ mnute at ]FEEE 0.5 to 1 bar to
yield a puri ?I h%rlﬂ- lfl:g% ?{g‘éﬂg’o che li g atechin gall ate,

20f erul i ¢ aciAdmetind qﬁmmﬁtﬂmm@twmh (ﬁshegwtall@lmt df plregiolic acids in an
pr ot ocajechui ¢ _a {i The resul ant

concentrat ed T:rﬁag % Wﬁ%%étg?g?es?ng“gﬁm}ﬁnq% “"V\@% Iggrrlcentrat ed

i ﬂlul d g/as da) e\% mf&r@waﬁmﬂaﬁﬂh fmheﬂbl | nd prePdred by diSsdbaitig $0.0 thgSd ggmcaiechuic
yel | ow bei ge powder wit 9 ent, wa otalne
(-)-Catechin gaff* fege‘E?ﬁ?t lﬁwwg"’&g Oo5Ferulic acid
content - 1.5% ﬁ@ihlbPﬁQs@i&ﬁ&Yﬁ)dﬂﬁféH%thHﬂq@yaﬁe&@thdﬁol(éﬂiﬁfaﬁﬁbfi910 2%

(By UV spect rophot onetry net hod)
b) A test solution is prepared by d1ssolvmg 10 mg of the extract of oil palm leaves in

15 10 ml of 70% ethanol;
¢) 0.9% potassium ferricyanide aqueous solution is prepared by dlssolvmg 90 mg of

Potassium ferriccyanide in 10 mi of purified water;
d) 0.9% ferric chloride aqueous solution is prepared by dissolving 90 mg of ferric
chloride in 10 ml of purified water;
20 ¢) Chromogenic reagent is prepared by mixing 9 ml of 0.9% potassium ferricyanide
aqueous solution with 10 ml of 0.9% fersic chloride aqueous solution.

Leave ail solutions (standard, test and blank solutions) in dark room for 5 minutes.
Make up all solutions to volume with 0.1M HCL aqueous solution, mix well and leave
in dark room for amother 20 minutes. Measure absorbances of standard and test
25 -solutions at 679 nm against blank solution. Plot a standard calibration curve using.
concentration of standard solution as axis-x and absorbance as axis-y. Calculate the
concentration of total phenolic acids from the standard calibration curve.

Calculate the content of total phenolic acids in the fest solution in percentage (%) by

using the following equation:



EXAMPLE 2 Manufacture of Extract of O Palm Leaves 100 kg of
fresh oil palml|eaves were cut into small pieces of about 2 cmin

| engt h andvonemaiesr ed to an extraction tank. 1000 |itreToiyaogmonier e
of water/isopropyl 5al cohol solutionratio 3:7 by volune) were added
and heated to 60C for 8 hours. The crude extract |liquid was separated
fromthe leaves by filtering through a cartridge filter with pore
size of 10 WwMmOODIE/ Wi ltered |iquid was concentrated under a reduced
pressure of Q.08-0.09 MPa at 70C to form approximately 200 litre of
concentrat ed¥f4id extract (Density = 1.10-1.20 g/cnB). 10The

resul ting cqnregpideairffdnfdfubfll PHddoB6 tacki8Sfos whi e6Tuesh tacaste® vl working
col um chromat ography by using a stainless steel colum of 15 cm

di anet er andgtaeéodepveémgtd) The col umm was packed with pol yani de
resinswith (e ' el f . e col um was

t hen v?/ashedl%\?vi twh&g%téﬁlﬁﬁ%%B%fﬂ%git%ﬁ@%gmﬁt@%rsafﬁgﬁ%‘\}/\%d by elution 15
with 200 litres of a mixture of water/ isopropyl alcohol solution

(ratio 3:7 volune) wi.th a constant,fl| . L. ab . '

it e ot o e RiPi e BeBRsss Nudp@l SapRiAoGilorbid bt Eiec
0.5 to 1 bamrdparediaetdididg piihe bressht ¢lventidn, hepeindthe derhpdséttbniinin the forms of
(-)-catechin gallate, ferulic acid, and phenolic acids such as gal]ic
acid and pr&?%&%ﬁlﬁteﬁﬁ?tﬁc??ﬁe& lozepeie © "é’é‘ﬁ’?"c get'efzﬂ’é > F‘?fgﬁ'@f“&a n
spray driedcbited gfaRbRY pShde! coafcdCpdwile t solBioR Sydiip) eauildiors) Bnd Pispdnsio
dryer was set at'g%ou%lpg\goé to. ag%ut 180C g_nr}d thwe outl et tenper aturn’e
was sdf abowsefalgndumgnygsdenverppisels fpp the répclen Qe RIS PHRABERRIEFESH t h
the foll owi ng content was obtained: (-)-Catechin gallate content -
1.15% (By HPLC assays) 25Ferulic acid content - 1.6% (By HPLC assays)
Total phenoFuthemios thenprsent - invénton, eBPNPIssep ek trheprasedivel rapmpesiien)
WO 2009/ 110782PCT/ 1:00 I [ |

conposi tion %P%ﬁ%?%s%gﬁ glgﬁ‘gléﬁﬁhgr%%g%%ﬁ% jI%? %ﬁf%éé)gﬁ%} gfgﬂt‘?%"é‘%"f?/e
anal ysi s Quatdférably360 amgab §8emef mdaopifimavepticely acceptable Caryiec at echi n
gallate, ferulic acid and gallie acid in the conposition for the
present invention were carried out by Thin Layer 5Chromat ography
(TLO) and Himb freshonienies prbhddsth pharoiapdutigslagmpokitibh Chmprsihpds: asvel
foll ows: EXAMPLE 3 EUPLC Identjfication Oftra.é-d);ncJtﬁt chi.n %al | at e |fn
Extrad? of exrachipmmulaied, fog oral, buccal, rectal or sde a stration or i a form

suitable for administration by inhalation or insufflation (either through the mouth or the

nose).

For oral admjnisuaﬁon, the pharmaceutical compositions may take the forms of, for
example, tea, tablet, coated tablet, lozenge, chewable tablet, capsule, softgel capsules,

20 granule, coated granule, powder, soluﬁon, syrup, emulsion or suspepsion prepared by
conventional means with pharmaceutically acceptable excipients such as binding
agents (e.g. pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose); fillers (e.g. lactose, microciystalline celtulose, starch or tricalcium
phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (.g. cross-

25 linked polyvihylpyrrolidone, cross carmellose sodium, or sodium starch glycolate); or
wetting agents (e.g. sodium lauryl sulphate). The tablets may be coated by methods
well known in the art. '



1 ng of (-)-catechin gallate reference standard was dissolved in 1 m
of 0. 1% 10phosphoric acid to formthe reference standard solution. In
paral | el , wot@stiioged uti on of the extract of the presentCMMéENIN000N28
obtained in Exanple 1 was prepared byodi ssol ving 200 ng of extract to
be analyzed in 10 m of ethanol. These two sol utions were injected
separately into a HPLC systemw th the foll ow ng conditions:

15Equi prrent : Lipeidkprapazatiens Berdreks agodistr@tia@o mayntaks the dhrme mfobs- Brample,

colum (250 4 e Sl

i xtare of (g Sy Bl YRRt & S bl BRI 2 s proguy
m xture is shardoastitaford 20tho fwassal merathe( |s).utﬂﬁd aMiodkds belowee nbe. (Suc)h dinaid
is increased to 31% of sol vent n.50, m nute th |ine
oradhont - SO o By 56 preppied biredmeticial Bernih Riormasefral Apseptable
chronmeg ogr arﬁdﬂbﬁ@'gﬂ&ﬂ aé rs@éﬁcﬁ@fhgfa%ﬂﬁ@ (§tga@6iz%itdl Sjghyt bVl deki9gtives or

sol uti on showed a ma eak at retention tine about 28 m nutes

cor r espondi riydtagexaty é‘é!b chatsh geulsiing agepts (5reedesibin oF agapia); plwkaqﬁeous
confirmed thg heteegégcaqmsﬁcz bit) GifAREN by OALARY s ﬁactfon&ze@%sém&%ﬂsb Od

of the present 1 nvention (as sHown |n gure

2009/ 1107823@em9/(®90@2®hﬂ4 OEMNBLE hydm@Mmms fcrrcaon’om agid). The
Ferulic aC| L T No)

pal m | eaves aﬁ@éé% &l %31 V\llésgﬁdl sso']lrn] ﬁ&%fo g\rl\%e e éag%hés

met hanidl , catahpprﬁptm at 4000 rpmfor 15 m nutes and the super nat ant
was 5 collected. The sanple was first spotted on a pre-coated silica
gel 60 TLC plate (E-Merck), along with known amount of ferulic acid

reference stmgdadiidns sl d&ﬂ aﬁinﬁﬂhﬂzﬁ‘i&h ARy fBinnisied tdThXe Ebfrélfed or
met hanol / water (ratio 7 The plate was air dried and

vi sual i zed lfﬁ@&ﬁie@kﬁséﬁthﬂ"éﬂnﬁwhqpﬁﬁﬁmd{w‘i%Q%l ength 254 nm Light -
purple pri n%PBﬁcc%PQ&ﬁjn?s‘ﬁ’éﬁ&?ﬁﬁ%hﬁgm%&sflﬁ&W{akf u&%ﬁﬂ&&@m&?%@ fj ey N

bot h 10ref erence standard sol ution and test solution (as shown in
Figure 2). Howhaie i qqopyaitiogemanbecat i on of Gallic add in Extract of
G 1 Pal m Leaves

15 The pharmacentical compositions according, fo the present invention may be
- formulated for administrations by nasal insufflation and oral inhalation. Examples of
types of preparation for the said administrations include sprays and aerosols for use in
an inhaler or insuffiator. Transdetmal preparation for external application may be
formed with the aid of any suitable cream, ointment or lotion base known to those
20 persons skilled in the art,

The pharmaceutical compositions according to the present invention may also be
formulated in rectal compositions such as suppositories or retention enemas, e.g.

containing conventional suppository bases such as cocoa butter or other fats and o1ls.

In a preferred embodiment of the present invention, the pharmaceutical compositions
25 include capsule soft capsule, or tablet comprising from about 1% to about 95% of the
said extract, and from about 1% to about 95% of a pharmaceutical acceptable carrier.



10 nmg of gallic acid reference standard was dissolved in 10 m of

met hanol to formthe reference standard solution. 15In parallel, a

t est sol utwonowfiid7ee extract of the present invention @GTaMYRECP/G0GD2S
Exanple 1 was prepared by dissol vi ng2200 ng of extract to be anal yzed
in 10 mM of nmethanol. These two solutions were injected separately
into a HPLC systemwith the foll owi ng conditions: Equipnent: Perlcin
El mer seri es TA8QemC shaMadcemivalli-ypesptible SinidS” @1 Jsebheiein (1REG oAA & ROB

D). 5 e : ) ‘ : . ;
" hostomn R PR kSl oA R o b Al BARL ool
Det ection: Uperddi} skilled e gty omat ogr ans obt ai ned fromreference

standard solution and test solution 25 showed a maj or peak at
retention time about 6.6 mnutes corresponding to gallic acid. The

presence of khe:REAKHIEORH dibiRitcd WRicRICES SH6asPhaftaddeirticalif bebepableharrers
conposition of the present iInvention ‘Sas shown in Figure 3). V\é)
2009/ 130782 PaE1vERe sohosdatescoslucnsa hnd suarosgestareh syt 2 o lasch 2g¢ @eRin

gal |l ate and | J ' ' L1

Tavent  on werael el GeraRistngh B ot QIROS BT RboR SR GBaRbte
5HPLC Quant i tndmidramystdllife-celiddaseechin gallate in Extract of G Palm
Leaves HPLC net hod was used to determ ne the anmount of (-)-catechin
gallate in the extract of oil palmleaves obtained in Exanple 1. 1 ngy

gf 15/ -) - cat ﬁcm 'prq%b%cﬂtd@se:: foeﬂeﬂeﬁmp?ﬁibilaracbdiﬁﬁg gkbssh'd \pedesiin imegu(iﬁmffor
. 1% phosphoric. acid to formthe referen t gndar d .sol.yti on.

paral | el , a pdmniskation toshugenapprexpaly té%gﬁ‘gﬁioa&“ﬁ}ggge‘ﬁbﬂi%g’n{ Foncn as
obt ai nggl in | R0 g \@sie BE BRACETE R¥redicfER) \Hhit dosk) Bxptessed aeikb haipht b
be analyzed in 10 m of ethanol. HPL _assa%s were carried out o

these sol uti @nsexipoti Fheow dnge gy de adwinjsters é‘oraemmrLeeléefétﬁé%?ﬁﬂP&%yt"ﬁlée

S noohr oo oA peda i o o Glliufaliffe i W1 bE GpRQlab A 1thBRGhA S
Si nochrom CDE P@%Benn glg‘}ﬁ%e)??g mmiID, 5 um_palr)It?Ii cle size).

nécessary to make routine variations to the dosage depending on the age and weight of

the patient as well as the severity of the condition to be treated. The dosage will also

15 depend on the route of administration. The precise dose and route of administration

will ultimately be at the discretion of the attendant physician or veterinarian,

The. extract prepared according to the present invention demonstrates anti-oxidant
effect and free radical scavenging effect in in vitro test models, and anti-oxidative

stress effect in jn vivo test model.

20 In accordance with another embodiment of the invention, the extract is used for
reducing or preventing oxidative stress in mammals and pouliry by administering to a

subject in need of such treatment an effective amount of the composition.

Examples of compositions made according to the invention are set forth below.
Toxicity studies performed on the composition of the present invention has proven that

25 the extractis non-toxic at an oral dose of 30 g of extract of oil palm leaves / kg of body
weight in Sprague-Da{vley 1ats.



Mobi | e phase: A mixture of (i) 2% (v/v) acetic acid and (i)
acetonitrile The solvent m xture is started at 92% of solvent (i) and
8% of sol wearopiiig783i n 50 m nutes with |inear gradi ent. PEFO# 20880028, O
m / mnute 20Detection: UV 280 nm | flecti on vol une: 20pL A peak area
of (-)-catechin gallate was obtained at retention tine about 28
mnutes fromthe |I-1PLC data (as shown in Figure 4). The anmount
of (-)-catechtderdiag, |o@d}eiosagehﬂnhmhaﬂstofsmajg pdextwasoidil palmdeaviey per kg body
conpari ng W|th ef erence standard sol.ution of (-)-catechin

gal | ate. éég?e’i%ﬁ W’Z‘@B’é’?@%@%@ 538 The content -of
(-)-catechln gallate i.n the test solution in percentage (% was

cal cul ated by using the follow ng equation: 10QQCr/W where 5C =
concentration of (-)-catechin gallate for test solution cal cul ated
fromworking standard curve (ng / niBXAYELEEl ght (ng) of sanple taken
to prepare t area of (-)-catechin

gal | ate obt aﬂ%g‘%ﬁﬁ“&’%ﬁtﬁ£ﬁ?& g ]i’a[h%n o%%?gs( peak area of

(-)-cd echi mws&g@fdhemoﬂpdrﬁlemmc%%ém@@bmamgﬁamwﬁ

10(-)-Catechin gs - 1..1% BR

assays showe@tHara Lgﬁ%ﬁ%&ﬁ%y Blupe), 4 %élf%“{t th%? f‘F% ﬁ’l"%a eé?ﬁ b%m%ltﬁs
conposi ti on THY ikt slinBranfiiered thasphltwbaydrXéiMrhdiin £ldth Bh€yielded about
Quantification of Fernli in Extract of G| PalmLeaves 15HPLC
met hod was ¥ e g@gpgﬁ:ﬁcﬁgm he anmount of ferulic acid in the
extract of oil palmleaves obtained in Exanple 1. Reference standard
solutions of ferulic acid with four known concentrations of ferulic

acid referenﬂ@rgﬁémf@ﬂ@m@tmuﬂvmsm@sgbleﬁgwwUI@“E%"‘?P&‘V‘? m, and
0.5 ed by dissolving ferulic acid reference
standard I n %“gﬁe?ﬁ%

Amberlitg. XAD 16HP (Mahufactmed by Rohm & Haas) was packedina coluron (5.0
cm ID x 40 cm height) to give a column volume of about 780 mL. The column was

washed with about 4-5 column volumes of deionized water. The ernde extract liquid

from the foregoing extraction step was pumped into the column. The column was first
15 eluted with 1500 ml of deionized water to remove salts, sugars, and other unwanted

hydrophilic substances. '

The column was then eluted with 1500 ml of a mjxtﬁ:re of water/ isopropanol (ratio 3:7

by volume) with a constant flow rate of 25 ml / minute at a temperature of 60°C and a

pressure of 0.5 to 1 bar to yield a purified eluant liquid epxiched in (-)- catechin gallate,
20 ferulic écii and phenolic acids such as gallic acid and protocatechuic acid.

The resulting eluant liquid was further concentrated in a rotary evaporator to 50 ml and _

the concentrated liquid was dried in a vacuum oven at 60°C for 8 hours.

2.52 gm of yellow-beige powder with the following content was obtained:
(-)-Catechin gallate content — 1.1% (By HPLC assays)

25 Ferulic acid content — 1.5% (By HPLC assays)
Total phenolic acids content — 10.2% (By UV spectrophotometry method)



20In parallel, a test solution of theZ&xtract of the present
invention obtained in Exanple 1 was prepared by dissolving 10 ng of
extract to be analyzed in 10 M of 70% et hanol. HPLC assays were
carried out on these sol utions by i nEX&¥MREEZeparately into a BPLC
systemw th ment: Perkin El nmer series
200 LC 25Col EJPr?ﬁ“‘ff%‘l‘p% %%%@‘Pﬂﬁh“nﬁg% M x 4.6 rumID, 5 p.m

particle sizg)o Mphif |f&s]i)bﬂqﬁ,1m&ezmext\we cﬁtfmﬂfﬁithﬂhpiecﬁl@f 4bolil2 cm in length
phosphoric aci d agueous sol ution

2009/ 110782Pend mﬁe@%@b@;}aﬂﬁcfn%mkatleﬂﬁ {itng off 2 mighpeod weiediserapy!
W 3255 |
bt s e o | BB 3 o) B Rtre B8 S e b BARERS Wfhys,

shown in Figure 5). The am)unt of ferulic acid in the test solution

was obt ai ned y copparin wlth t he reference standard sol uti on of
forulic aci dThEEds GREAE Lid aras sepasisck Tiom fho lqaust byofiliping thravgh

percentage ( c,/értrl/é%g ek %Ji‘ﬂhg;‘o?éj sig¥ ob'$h Pﬂqf tie fiflfé}édQ?’Héﬂ?w‘éQ l:‘&’ic'eﬁ’é?at 404899

Gt / Ws wher = concentration o erU|c ac fest sofution
cal cul at ed f redocadoplassige sifa(hd%:t)d)QcMRaeat( a tcrﬂfonn/\ahppmmghate]@r@o tifre of

sanpl e taken t epare. .t he te solu Lort peak area of
ferulic aci dcwﬁrﬁgﬁhﬂd&ﬁfrﬁﬁé BEEY 3 E1I§t g%i peak area of
ferulic acid obtained fromthe reference standard solution Ferulic
acid content- 1.5% (By ! PLC assays) The HPLC assays showed that the

amount 168f f elTh¢ iresultngl meerdrated Mluith eexdrantpowist swpeaddst &b nadbointi vEx eviping

| was 1.5% gl%c%a%h% by using a stainless steel column of 15 cm diameter and 150 cm
length. The column was packed with polyamide resin with particle size ranging from
30 — 60 mesh.

The column was then washed with 200 litres of deionized water followed by elution

15 with 200 litres of a mixture of water/ isopropyl alcohol solution (ratio 3:7 by
volume) with a constant flow rate of about 1.5 litre / minute at a temperature of about
20 — 30°C and at a pressure of about 0.5 to 1 bar to yield a purified eluent liguid
enriched in (-)-catechin gallate, ferulic acid, and phenolic acids such as gallic acid
and protocatechuic acid.

20 The resulting eluent liquid was then spray dried in a spray dryer. The inlet
temperature in the spray dryer was set at about 170°C to about 180°C and the outlet
temperature was set about 100°C to about 105°C.

12.5 kg of yellow-beige powder with the following content was obtained:
(-)-Catechin gallate content — 1.15% (By HPLC assays)

25 Ferulic acid content — 1.6% (By HPLC assays)
Total phenolic acids content — 10.5% (By UV spectrophotometry method)



| TV quantification of Total Phenolic Acids in Extract of Gl Palm
Leaves WV spectrophotonetry method was used to determ ne the anount
of total pMenw¥1t78Ti ds in extract of oil pal m| eaves &ESTMYRIP/4UPD28
Exanpl e 1. 10 ng of protocatechui22 acid reference standard was

di ssolved in 100 mM of HPLC 25grade nethanol to formthe reference
standard solution. 10 nil of the solution was diluted with HPLC grade

nmet hanol at @hdratiesizationlofShe c¥iPp3Gadd IhOMSIRERAMRANIIODY @ABliRsive and
D fferent amounts of standard solutions and 1 m of nethanol (as
bl ank sol ut iBWpRtiaive apalyEst e t 0 separate 25 nl vol unetric flasks
respectively. To each flask, 5.0 m of absolute ethanol, 2. m of 3%
sodi um dodecyl sulfate solution, and 1.0 m of chrom)%'eni c reag

I

nt_.
[ 0. 9% pot as SQunkitize ehalysaniokenEoh prasenre of (dopteehip igallaie, Teyulig é‘“éé‘ﬁ& gtllign
(0.9:1)] were.addad. : - S0 | ORScAVEHED i Bver
dark room f df lq‘:;ulﬂlmﬂl(rglu %@Smglgﬁ&ﬁhgs@%?%% tvgltet o vol une ){/mq%% !G%eM
HC1 arfd mi XaThramhiografine (SbC) tabd nEighe Perforefancs rLighad kKChromatozaphy ((HPLC)
m nutes. The 153 rbance of standard solutions were neasured at 697 um
agai nst t he PBFEFE 2 gﬂ "§ti on: A standard calibration curve was
plotted by using concentration of standard solutions as axis-x and
absor bance as axis-y. The assay waS _perforned according to the W
spectrophot onetry nmet hod by di ssol \(E %Eéonposi tion with 10 m of

70% aqueous ypNANakntimiRet bf OICHOFn Ballale ih BRuRe! 4OPPalneavas f | ask
and the test solution was prépared by using the sane nethod as.

15above. The ks eof armeteckin galatel refnenvs| stendsed aues i disselved 4Bt ! gnl of (0.1%
pal m II%aves rﬁgg&(;ﬁﬁ%g&g%jfog}la}%qg%k@g?g%ﬁd Sfigarn (as shown in Figure

6) . Accordi stan ation curve, the concentration of
total phenolinpanilells test mintioh of theanttent df ¢l irtsent invention phiaingd in Example 1

col Ut on i n BRERTAY g ing et e BeERRs EpfGabRe! R MR ferERnet,
equation: 500,000 C/ W where: C= concentration of total
U ve. (g TESSimD HORGHE NeHUPRGrSERFED aedh P oY AN s (paayTe
sol uti on ( MEhnditions:
15 Equipment: Perkin Elmer series 200 LC
Column: Sinochrom ODS-BF column (250 mm x 4.6 mm ID, 5 pm particle size)
Mobile phase: A mixture of (i) 2% (v/v) acetic acid and (ii) acetonitrile
The solvent mixture is started at 92% of solvent (i) and 8% of solvent (ii) and is
increased to 31% of solvent (ii) in 50 minutes with linear gradient.
20 Flow rate: 1.0 ml/ minute
" Detection: UV 280 nm

The chromatograms obtained from reference standard solution and test solution
showed a major peak at retention time about 28 minutes corresponding to (~)-catechin
gallate. The presence of the peak confirmed the presence of (-)-catechin gallate in the

25 composition of the present invention (as shown in Figure 1).



The I TV spectrophotonetry nethod showed that the anount of total
phenolic acids present in the conposition obtained in Exanple 1 was
10. 2% WWavgQaRA 18y 82PCT/ MY20091000023 29 EXAMPLE 9 DetemN 2n@tdesns of
antioxi dant activity of conposition far the present invention by in
vitro and in vivo nodels. Ant i oxi dant activity of the
conposition for the present invention was determ ned by 5using in
vitro and in vivo nodels as foll owsgxiaRipbt frqee radi cal scavengi ng
activity of the conposition of the present invention DPPH free

radi cal scavidifgildeptification efFerfilic arid vhpasadtof 641 Balm heavpy esent

i nvention o i (Mal Eé% &eﬁxeﬂ? W i :

1, 1-di phenyllalfh%-e%lggcrtfﬁ- ydr azﬂle]i)&?}%ﬁ&%%hgarl metr lé'mitv{g%ggés?cggﬂ 1(])lnI‘HEz)i];fC
5%7 nm The gealei mbﬁly:r?c}[lﬁs?mvﬁagl’jppmhweﬁﬂaﬂymmh éorll)?emineias emi! rh¢ bepematant Wﬂso
absor hance as,a.r 0 col or ange_ from: pur .
ng of “sanpl é’oﬂ‘b‘?ﬁﬁgﬁ%&ﬁ“gp]ﬁe‘ﬁa{ﬁmﬁi%?ﬁﬁ‘? &t fg%rs_&?gteg\ggmgiggls %‘?\r%’? ’IIJI%&IS(E}H
of absol ut e aébRN long Svithdltioh Hedudt sORNARGCll 2 foreme stanllardf usbigRtsolvent
solution in ethanol, was pr epair%énql. 1 of the DPPH solution was added
to 4 m of PHASSISONEBINGE Bvtureplmethanol ewalst TG as then left in dark

roomfor 30 m nutes. Absorbance of the sanple solution 20 was
nmeasured at 517 nm Lower absorbance of the reaction m xture

i ndi cat ed hiliaelats wasair drandead vissalized gnérg Ulea Mielet (U Bdamp afrveayelength 254
hydr oxi na, s gﬁ%m‘g@ i ingd B fHIgNAG4 WAk GREREE I both
concentrati g’%\&t}(sl : eﬁg{f@g%gzg?esm%ggg{rlﬁg&?gg ra%];calt? scaveng{; nbn
acti viidy. Thefereasastasiantrphitiondnd testsebitivi fas shéren tolfigarsi2).i on of t he
present invention exhibited a stronger antioxidant activity than that
of BHA used Concentration. (ng/nl) Percentagte (% of DPPI-1 free
radi cal scavenging BHA Extract of BXKIAMPILIA eaves obtained from
Bxanple 1 O'B:%P?I?Cégén]ﬁ%cgtzlbé (Z)f 8 ga?i?i'ilz %xtract of Oil Palm Leaves
10 mg of gallic acid reference standard was dissolved in 10 ml of methanol to form the
reference standard solution.
15 In parallel, a test solution of the extract of the present invention obtained in Example 1

" was prepared by dissolving 200 mg of extract to be analyzed in 10 ml of methanol.

These two solutions were injected separately into a HPLC system with the following
conditions:
Equipment: Perkin Elmer sertes 200 LC
20 Column: Hypersil BDS C;z column (250 mm x 4.6 mm ID, 5 um particle size)
~ Mobile phase: A mixture of methanol / water / orthophosphoric acid (20:79.9:0.1)
Flow rate: 1.0 ml / minute
Detection: UV 270 nm

The chromatograms obtained from reference standard solution and fest solution
25 showed a major peak at retention time about 6.6 minutes corresponding to gallic acid.
The presence of the peak confirmed the presence of gallic acid in the composition of

the present invention (as shown in Figure 3).



95.78 0.5 79.76 97.18 1 86.84 96.84 2 94.12 94.34 WO
2009/ 110782PCT/ MY2009/ 000028 30 EXAMPLE 10 Reduci ng Power of the

Conposi t i agobawaidige: present conpositi on Reduci ng power p@fr/myoo/o00028
conposition of the present inventionsbtained in Exanple 1 was
determ ned according to potassiumferricyani de reduction nethod. 10
ng of sanple powder obtained in Exanple 1 above was dissolved in 10
m of absolute 5 ethanol as sanple solution. 1 nm of-the sanple

sol uti on wa i . oot R e } 1 2
01 ot 00, 5 rQpiRRYE it B (Hleaftefin piblle MHICHrflE dBid Gitcibnt Nt

ferricyani decosposition ob(the ipsesentTirventisn orere wacried oub dye dRLC Soethpdras
20 m nut es. f%llffwgd of 10%trichl oroacetic acid aqueous sol uti on was
t hen added t'0 each sanpl e solution. The sanple sol ution was
centrifuged at 3000 rpmfor 10 mnutes. 2.5 10 ml of the supernatant
was Mxed with 2.5 m of distilled 33:?60.5 nil of 0.1%ferric
chl ori de aqueous solution. The yell of the solution

(pot asgi um fHPLCOYRHRa66k B CPChtechi el iR Ekirgbtof YOIl PAI Hbtfel 0 t he

reduci ng power_ of the composition. The presence of reducing agents

.The
(anti oxi dantB5L¢ mathad wesnised fe diproung e dmoRe g ddueterhin agatedn ihe extract
(Ferricyani q;fogci%gﬁ ed DidiRdd iR kg Therefore the Fe2+ 15 conpl ex
y t

can be neasure e formation of Perl's Prussian blue at 700 nu
(Absor bance was neasured at 700 nm). Increased in absorbance

i ndi cated ing R ug%%ﬁ g}aé\gg a t roxi or

(BHA) was ugfaéﬁéz)?gjr#g%ﬁg e%r gsu & g‘%‘(‘)‘%% acﬁgstoﬁégc%n%g&g;f%?gohl %

exhi bi t ed r giosphogc poides foamt theysefarems sBhidard sdbetioment ration (ng / m) -

Absor bgnce (Ilrlr%arasaﬂtrafg 13k so?n?t?onro%%e extract of the present invention obtained in Example 1
was prepared by dissolving 200 mg of extract to be analyzed in 10 ml of ethanol.

HPLC assays were carried out on these solutions by injecting separately into a HPLC
system with the follov}fng conditions:
Equipment: Perkin Elmer series 200 LC

15 Column: Sinochrom ODS-BP column (250 mm x 4.6 mm ID, 5 pym particle size)
Mobile phase: A mixture of (i) 2% (v/v) acetic acid and (i1} acetonitrile
The solvent mixture is started at 92% of solvent (i) and 8% of solvent (ii) in 50 minutes
with linear gradient.
Flow rate: 1.0 ml/ minute

20 Detection: UV 280 pm
Injection volume: 20pL.

A peak area of (-)-catechin gallate was obtained at retention time about 28 minutes
from the HPLC data (as shown in Figure 4).

The amount of (—j—catechin gallate in the test solution was obtained by comparing with
25 the reference standard solution of (-)-catechin gallate.



BHA Extract of oil palmleaves obtained fromExanple 1 1 0.8897
0.2296 0.5 0.7322 0.1603 0.25 0.5777 0.1177 0.0625 0.2769 0.0015
0.125 0. 4080 200010782 Tabl e 2: Reduci ng power extract ofecwiMyaoed/ovwo2s
| eaves and BHA WO 2009/ 110782PCT/ My2609/ 000028
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The content of (-)-catechin gallate in the test solution in percentage (%) was calculated
by using the following equation:

1000 Cr/ Wr, |

where

C = concentration of (-)-catechin gallate for test solution calculated from working
standard curve (mg/ ml)

W = weight (mg) of sample taken to prepare the test solution (mg)

1= peak area of (-)-catechin gallate obtained from the test solution

1, = peak area of (-)-catechin gallate obtained from the reference standard solution
(-)-Catechin gallate content — 1.1% (By HPLC assays)

The HPLC assays showed that the amount of (-)-catechin gallate present in the

composition obtained in Example 1 was 1.1%.

EXAMPLE 7
PPLC Quantification of Ferulic acid in Extract of Oil Palm Leaves
HPLC method was used t6 determine the amount of ferulic acid in the extract of oil
palni Ieaves obtained in Example 1.

Reference standard solutions of ferulic acid with four known concentrations of ferulic
acid reference standard 0.15 mg/ ml, 0.20 mg/ml, 0.25 mg / ml, and 0.5 mg / ml were
prepared by dissolving ferulic acid reference standard in 70% ethanol.

In parallel, a test solution of the extract of the present invention obtained in Example-l
was prepared by diséolving 10 mg of extract to be analyzed in 10 ml of 70% ethanol.

HPLC assays were carried out on these solutions by injecting separately into a HPLC

. system with the following conditions:

Equipment: Perkin Elmer series 200 LC _

Column: Hypersil BDS C;s column (250 mim x 4.6 mm ID, 5 pm particle size)

Mobile phase: A mixture of methanol and 0.1% phosphoric acid agueous solution
(30:70)



31 EXAMPLE 11 In vivo Reduction of Lipid Peroxidation by Extract of
G| PalmLeaves Anti-oxidative stress activity of extract of oil palm
| eaves camnwbeoamsstrated by determining the |ipid peraxiManommoozs
inhibitory property of extract of o0it7 palmleaves in 5

Mal ondi al dehyde (MDA) test. One of the npost devastating effects of
oxi dative stress by free radicals in the organismis the oxidation of
l'i pi ds, resuFlowugte: 0.0t rfiouterat i on” O Mal ondi al dehyde (MDA). The

| evel of Iipb eg&row on can be assessed by neasuring the | evel of
t hi obar bi t ur P exctt¥e substances (TBARS) in serum of |ipid

per coddat i onﬁéuﬁuﬁemugjaimE MDA reacts with thiobarbituric acid to
forma 10col ored substance which can be neasured calorinetrically.

Li pid peroxidation was induced by intraperitoneal injection of carbon

tetrachloridg %%%?%mﬁf ackPvis &H@edete&émtuni@aw&t 48 $ininutes from the
Admnlstratlonp'E é@y 6% Control 6 - - Positive Control 6
e in

Purifi&d wat BIPLSdatyl (es iges Sy

The amount of ferulic acid in the test solution was obtained by comparing with the
reference standard solution of ferulic acid. _
The content of ferulic acid in the test solution in percentage (%) was calculated
by using the following equation: |

10 1000 Cr; / Wr,
where: _ |
C = concentration of ferulic acid for test solution calculated from working
standard curve (mg / mi)
‘W= weight (mg) of sample taken to prepare the test solution (mg)

15 1 = peak area of ferulic acid obtained from the test solution
= peak area of ferulic acid obtained from the refereice standard solution

Ferulic acid content — 1.5% (By HPLC assays)
The HPLC assays showed that the amount of ferulic acid present in the cornposition

obtained in Example 1 was 1.5%.

20 EXAMPLE 8
UV quantification of Total Phenolic Acids in Extract of Oil Palm Leaves
UV spectrophotometry method was nsed to determine the amount of total phenolic
acids in extract of oil palm leaves obtained in Example 1.

10 mg of i)rotocatechuic acid reference standard was dissolved in 100 mi of HPLC
25 grade methanol to form the reference standard solution. 10 ml of the solution was
difuted with HPLC grade methanol at a ratio of 1:9.



CCL4/ kg body weight Treatment 6 1.1 g of conposition obtained in
Exanple 1 / kg body wei ght Single dose of 15 ng CCL4/ kg body wei ght
As shown iwoTabl1e78 bel ow, the serum MDA | evel s wer e hipginery20ev/deogps d
per oxi dati oni nduced rats (Positive CeBtrol group) conpared to rats in
the Control group. There was a decrease in the |level of serum MDA in
the rats treated with the conposition obtained in Exanple 1 '

(Treat ment  gu@ffeht arh St stamBard Reutibrdiafld P efilf intbittanci(as blanibsdlwion) were
ef fect and 25anti - oxi dat i.ve st ress ctivity of oil
extracts. \MPLGdOsPRmEIElY ofladogswessvely. 40 ﬁa‘%oég%ﬁsaéﬁ't‘ 8f (n+6)
Mean Serum My&ih@\%elanbN iRl ofmis))d;%hrﬁoﬁedyl SulatXbRution, and 1.0 ml of
6hromogem’c reagent [0.9% potassium ferricyanide solution: 0.9% ferric chloride
5 solution (0.9:1) ] were added.
The standard and blank solutions were left in dark room for 5 minutes. Each flask were
made up to volume with 0.1M HCI and mixed well. The solutions were left in dark
room for 20 minutes:
The absorbance of standard solutions were measured at 697 nm against the blank
10 solution. A standard calibration curve was plotted by using concentration of standard
solutions as axis-x and absorbance as axis-y.
The assay was performed according to the UV spectrophotometry method by
dissolving the composition with 10 ml of 70% agueous ethanol; pipetting 0.05 ml of
the solution into a flask and the test solution was prepared by using the same method as

15 - above.

The absorbance of total phenolic acids in extract of oil palm leaves was obtained at
wavelength of 679 nm (as shown in Figure 6). '

According to the standard calibration curve. the concentration of total phenolic acids
from the standard calibration curve was calculated. -

20 The content of total phenolic acids in the test solution in percentage (%) was calculated
- by using the following equation: '
500,000C/W
where:
C= concentration of total phenolic acids for test solution calculated from working

25 standard curve (mg/ mL}
W = weight (mg) of sample taken o prepare the test solution (mg)

The UV spectrophotometry method showed that the amount of total phenolic acids

present in the composition obtained in Example 1 was 10.2%.



Positive Control 6 2.851 Treatnen 6 1.947 5 EXAMPLE 12 Safety of
Extract of G| Palm Leaves Determ nation of Mxinmum Tol erat ed Dose
(MID) Ani neib 2epadi7es have proven the safety of consum PgTAXY206610008
oil palmleaves. 10 Toxicol ogi cal stwdies performed on Sprague- Dawl ey
rats adm nistered with the extract of oil palmleaves obtained in
Exanpl e 1 have shown that the conposition is safe (w thout any
occurrence of death) even at an ora[E)ﬁ!(MPLEw 2g of extract of oil

pal m | eaves / kg .of _body wei ght in_ Sprague-Daw ey,
tol erated ddi& e%a%‘é‘{%{ 3&'§3F‘6Y‘ &s?g é%‘h%’(?sl? ﬁ%‘ﬁéﬂv\ﬁgﬁ%" by

admi ni sterec}ng{@ﬁd,},q,ngrlgm of 3 rats wei gh| ng about 150 - 180 ¢
each with doses of g. 16g,. 199, 2bg. 33)%
y

2 : :
and 35 g / l«’gmtmmlymvmtw Ogﬁﬁecqmi??é’@@}l@ T%@Wvé@é igyenkion yeg defermine
purifiged ""atlﬁfug*?r%zﬂfo%n Mﬁm%ﬁ@ik?g@ﬁgwg"as given to each animal .

Puri fi'ed watéer "was ora admni's to the same nunber of rats in
t he control DEFRH ficee E%nahmh‘sewcnm pi/thd composificiues thy peGent invension

after dosin r.i odi cal.ly durin St e
attention gﬂ?%ﬂf&ﬁ? i catlt%a‘lfer“g@lggafa %ﬁ?kh’é" %&%%ﬁl%%ﬁ feﬂrg%ganﬁsglﬁ £ or 3
total of 14 ghawed G Fxampled Qnsvasn&dtuﬂ@ﬁdgbpasufgehav&phaiyl Mpmmgég/dmﬂ
gener al m)tor actlv%ty wWrithi n convgﬁl on,..res onse to tail

pi nchi ng, Pty cwit SRICHRILA SL] 28 The ARV, gt valbateh tygthe
behavigr , O%E&%ﬁﬁ@&&e(lﬁsdiiﬁ‘ﬁcg a4 Fosult\6f DﬁH@&BﬁQﬂﬁg@M&ﬂrﬁé ®ellow.

recorded The mai n observati on was occurrence of death.
2009/ 110782PCT/ MY2009/ 000028 33 The normal recomrended dal |y dose for

humen is aboyt 0. Q3aGhp®f pE¥hdaHhaifla B ExRANE 1 QRVESwds dishoRed¥n Wbl s
absolute ethanol as sampie solution and 0.2 mmel / L of DPPH solution in ethanol was
prepared. 1 ml of the DPPH solution was added to 4 ml of sample solution. The sanﬁple
solution was then left in dark room for 30 minutes, Absorbance of the sample solution

20 was measured at 517 nm. Lower absorbance of the reaction mixture indicated higher
free radical scavenging activity. Butylated hydroxinasolg (BHA) was used as control.
The higher the sample coﬁcentration used, the stronger was the free radical scavenging
activity. The results obtained showed that the composition of the present invention
exhibited a stronger antioxidant activity than that of BHA used. '

25 Percentagte (%) of DPPH fiee radical scavenging
Concentration (mg/mi) BHA Extract of oil palm leaves
obtained from Example 1
0.125 58.15 92.52
0.25 67.79 : 95.78
20 05 79.76 . 97.18
1 86.84 96.84
2 94.12 94.34

Table 1: Percentage (%) of DPPH free rarhcal scavenging act1v1ty of extract of oil palm
leaves vs BHA



By conparing the normal recommended daily dose for human with the
maxi mum t ol erabl e dose for rat, 5Multiple of Maxi num Tol erabl e Dose
of rat: =vxiswu7dol erable Dose for rat (g! kg body weicghiyzeoscobas!y
Dose for human (g / kg body weight) =3030.0 0.03 10= 1,000 tines

Concl usi on: Maxi num Tol erabl e Dose of extract of oil palmleaves
obtained in Exanple 1 inrat is 30 g / kg body weight, equivalent to
1,000 tines the recomrended hunman aaAnvodageio This shows that theé
acute toxicity of the conposition, of the present invention is very .

low and is JRedpcwgRowesof thefanpasiion ordeReseshcomBIIAPPLE 13 Met hod

of manuf act WuGhe Poser bt B8 BhbosSAPSLIR Op_T&@mf R Roh Bidinar e dianbk 1
were m xed and forimed Into a honogenous oOily suspension. Soft gelatin

capsul e f or masadetsrmigneddiceondingniou netassaup Serieyamidec Tadostion mehad.mif aeg of
erL T act oo el I AT kS T5Red i A0S ol
aci dsp 200. @fhang} dcsample soigri@dilend of-the sample solution was dissolved in 1 ml of
distilled water and mixed with 2.5 ml of 0.2 mol / L. phosphate buffer and 2.5 ml of 1%
potassium ferricyanide aqueous solution. The mixture was incubated at 50°C for 20
minutes. 2.5 ml of 10% trichloroacetic acid aqueous solution was then added to each
sample solution. The sample solution was centrifuged at 3000 xpm for 10 minutes. 2.5.
10 ml of the supeinatant was mixed with 2.5 ml of distilled water and 0.5 ml of 0.1%
ferric chloride aqueous solution. The yellow colour of the solution (potassium
ferricyanide solution) changed to light yellow due to the reducing power of the
composition. The presence of reducing agents (antioxidanis} in the composition caused
the reduction of Fe** (Ferricyanide complex) to ferrous form. Therefore the Fe**
15 complex can be measured by the formation of Perl’s Prussian blue at 700 pm
(Absorbance was measured af 700 nm). Increased in absorbance indicated increased in
reducing power and Butylated hydroxinasole (BHA) was used as control. The results
showed that the composition exhibited reducing power activity as BHA.

20 Concentration Absorbance (measured at 700 nm)
(g /mb) -
BHA Extract of oil palm leaves
obtained from Example 1
1 0.8897 02296
0.5 0.7322, 0.1603
0.25 0.5777 0.1177
25
0.0625 0.2769 : 0.0015
0.125 0.4054 0.0115

Table 2: Reducing power extract of 0il palm leaves and BHA



Beeswax 25.00 ng Suspendi ng agent Mediumchain triglycerides 275.00
ng Vehicle The resulting mxture in oily suspension formis

t her eaf t erwbizbdvadh7ent o a soft gelatin capsule. WO PCT/MY2009/000028
2009/ 110782PCT/ MY2009/ 000028 34 EXAMRLE 14 Met hod of nmanufacture of a
tablet A tablet with the followi ng formul ati on was prepared as

descri bed bel ow. Direct conpression nethod was used to prepare the

tablet. Al the ingredients were Smesedgvieprogenously and the
resulting m xture was conpressed into a _round tablet (700 ng /
/

tablet) in alntvm Bedystionof Lipid Perosidation by Extraed of GildalmA-paues

tabl et Funct g oxidative stress activity of extract of oil palm leaves can be demonstrated by
determining the lipid peroxidation inhibitory property of extract of oil palm leaves in

5 ‘Malondialdehyde (MDA) test. One of the most devastating effects of oxidative stress

by free radicals in the organism is the oxidation of lipids, resulting in the formation of
Malondialdehyde (MDA). The level of lipid peroxidation can be assessed by

measuring the level of thiobarbitutic acid reactive substances (TBARS) in serum of

lipid peroxidation-induced animals. MDA reacts with thiobarbituric acid to form a

10 colored substance which can be measured calorimetrically.
Lipid peroxidation was induced by intraperitoneal injection of carbon tetrachloride
Group | No. of Treatment Administration of
. Rats (0=6) (Days 1-5) CCLs(Day 6)
Control 6 - -
15 Positive 6 Purified water Single dose of 15 mg
Control CCL4/ kg body
weight
Treatment 6 1.1 g of composition | Single dose of 15 mg
obtained in Example CCL4/ kg body
20 1 / kg body weight weight

As shown in Table 3 below, the.semm MDA levels were higher in lipid pefoﬁdation—

induced rats (Positive Control group) compared to rats in the Control group. There was

a decrease in the level of serum MDA in the rats treated with the composition obtained

in Example 1 (Treatment group), indicating the lipid peroxidation inhibitory effect and
25 anti-oxidative stress activity of oil palm leaf extracts.



Ol palmleaf extract powder as obtained in Exanple 1 (Standardized
to contain 1.1% (-)-catechin gallate, 1.5%ferulic acid, and 10.2%
total phenpbhmoagi7els) 350. 00 ng Active ingredi ent Star elT/Fik206/ 00828
Diluent Mcrocrystalline cellulose 17a.00 ng Di | uent

Pol yvi nyl pyrrolidone K- 30 21.00 ng Binding agent Sodi um starch

gl ycolate 7

10

15

20

25

—00—Tg—Drsintegratinygagent
Group ~ No. of Rats (n+6) Mean Serum MDA Level
‘ (nmol / mL})
Control _ 6 1.913
Positive Control - 6 - 2.851
Treatmen 6 1.947
EXAMPYLE 12

Safety of Extract of Oﬁ Palm Leaves

Determination of Maximum Tolerated Dose (MTD)

Animal studies have proven the safety of consuming extract of oil palm leaves.
Toxicological studies performed on Sprague-Dawley rats administered with the extract
of oil palm leaves obtained in Example 1 have shown that the composition is safe
(without any occuzrence of death) even at an oral dose of 2g of extract of oil palm
leaves / kg of body weight in Sprague-Dawley rats.

Maximum tolerated dose was determined as follows: |

The compositions were administered orally to groups of 3 rats weighing about 150 —
180 g each with dosesof 2g,5¢,7,9¢g,11 g, 132,16 g,19¢,25 2,30 g, and

35 g/ kg body weight. The compositions were dissolved in purified water before single
oral dose was given to each animal. Purified water was orally administered 1o the same
number of rats in the control group. '

Animals were observed individually 30 minutes after dosing, periodically during the
first 24 hours, with special attention given during the first 4 hours and daily thereafter,
for a total of 14 days. Observations inciuded gross behavioral changes and general
motor activity,' writhing, convulsion, response to tail pinching, gnawing, piloerection,
pupil siie, fecal output, feeding behavior, occurrence of death etc. Weight_' changes

were also recorded. The main observation was occurrence of death.

No dead or toxic effects occurred —at 30 g of extract of oil palm leaves / kg body weight,
hence the maximum tolerable dose was 30 g/ kg body weight.



Magnesi um stearate 7.00 ng Lubricant WO 2009/110782PCT/ MY2009/ 000028
35 EXAl Vf PLE 15 Met hod of manufacture of a hard gelatin capsule A
conposi ti omoedthgsy ol | ow ng fornul ati on was prepared PERTRMY20XWHZEI e
by standard method known to those ski¥led in the art. 5The fol | owi ng
ingredients were m xed and fornmed into a honbgenous powder m xture,
The resulting mxture was then filled into a size #1 hard gelatin
capsul e. HarThegetmtl recarmpended dhidy dosk dor huinregr ie @bett0.08ng ofextractcefpdl patm

Function G|, pal ml extract powder as obtained in Exanple 1

( St andar di zéﬁﬁR’Fﬁﬁ]&%ﬁ‘gii"ﬁe@tl% (-)-catechin gallate, 1.5%ferulic acid

and, 10.2% total phenolic : _
By comparing the normal recommended daily dose for human with the maximum
tolerable dose for rat, '

5 Multiple of Maximum Tolerable Dose of rat: -

= Maximum Tolerable Dose for rat (g / kg body weight)

Daily Dose for haman (g / kg body weight)

=300

——

0.03
10 = 1,000 times _
Conclusion: Maximum Tolerable Dose of extract of oil palm leaves obtained in
Example 1 in rat is 30 g / kg body weight, equivalent to 1,000 times the recommended
human oral dose. This shows that the acute toxicity of the composition of the present

invention is very low and is very safe for human oral consumption.

15 EXAMPLE 13
Method of manufactare of a soft gelatin capsule
The following ingredients were mixed and formed into 2 homogenous oily suspension.

Soft gelatin capsule formula:

Ingredient Amount / capsﬁle Function

Oil palm leaf extract 200.00 mg | Active ingredient
powder as obtained in
Example 1

(Standardized to contain
20 1.1% {-)-catechin gallate,
1.5% ferulic acid and,
10.2% total phenolic

. acids)

Beeswax 25.00 mg Suspending agent

Medivm-chain 275.00 mg Vehicle
triglycerides

The resulting mixture in oily suspension form is thereafier filled into a soft gelatin
capsule.



acids) 200.00 ng Active ingredient Starch 144.75 ng Diluent Silicone
di oxide 3.50 ng Anti-caking agent Magnesium stearate 1.75 ny

Lubri cant wi\@n2Q@0es:110782PCT/ My2009/ 000028 36 EXAMPLE 26t/6vaboo/oo002s
suspension A liquid oral suspension wth the follow ng conposition
was prepared as foll ows: Ol palmleaf extract powder of the
present invention was then filléd into an anber 5gl ass bottle. Liquid
oral suspension formula: Ingredi egxsmpymi4 100 m

Method of manufacture of a tablet

A tablet with the following formulation was prepared as described below.

Direct compression method was used to prepare the tablet. All the ingredients were
5 - mixed homogenously and the resulting mixture was compressed into a round tablet

(700 mg / tablet) in a tablet press.

Tablet formula:

Ingredient Amount / tablet Function

Qil patm leaf extract 350.00 mg Active ingredient
10 powder as obtained in
Example 1

(Standardized to contain
1.1% (-)-catechin gallate,
1.5% ferulic acid, and

15 | 10.2% total phenolic
acids)
Starch 77.00 mg  Diluent
MGrocrysta]line cellulose . 17500 mg Dﬂuen;c
20 Polyvinylpglgolidone K- 21.00 n:llg | Binding agent
Sodium starch glycolate 70.00 mg Disimtegrating agent

Mégnesimn stearate 7.00 mg Lubricant




Function G| palmleaf extract powder as obtained in Exanple 1
(Standardi zed to contain 1.1% (-)-catechin gallate, 1.5%ferulic

aci d, and vw02a%miosal phenolic acids) 0.50 g Active i ngrediend/ofmis um
car boxymet hyl cel | ul ose 150 g Suspendisag agent Methyl paraben 0.09 g
Preservative Propyl paraben 0.10 g Preservative Strawberry flavor oil

0.10 g
EXAMPLE 15

Method of manufacture of a hard gelatin capsule
A composition of the following formulation was prepared in hai'd capsule by standard
method known to those skilled in the art. '

5 The following ingredients were mixed and formed into a homogcnous powder mixture.
The resulting mixture was then filled info a size #1 hard gelatin capsule.
Hard gelatin capsule formula:

Ingredient Anount / capsule Function

Oil palm leaf extract 200.00 mg Active ingredient
10 powder as obtained in I .
Example 1

(Standardized to contain
1.1% (-)-catechin gallate,
1.5% ferulic acid and,
15 10.2% total phenolic

" acids)

Starch 144.75 mg . Diluent

Silicone dioxide " 3.50mg Anti-caking agent

Magnesium stearate 175 mg b Lubricant




Fl avori ng agent Pol ysorbate 80 0.10 g Wetting agent Purified water

g.s.

ol ei fera.

gallate is p@@éé

weight. 5. Ac

100 M Vehicle
extract froporawhipsd m| eaves characterized in that;
conprises (-)-
protocat echuic acid derived fromthe extract of oi
conposition of claim1l, wherein the oi
t he pl ant genera El aei s,

37 d ains:

catechin gall ate,

A_co

1. A conposition

ferul3sc acid, gal

4.

g%oﬁﬁ&mﬁﬁ

conprising an

lic acid and
pal m | eaves.

A conposi tion of

2.
pal m | eaves are selected from
consi sti ngEXANMIPREII$ gui neensis and El aei s
osition of claim1l or 2, wherein the (-)-catechin
%M 0. 1% t o 95% by wei ght
claim1 or ZAHﬁﬁﬂ'cﬁﬂ@uéﬁéﬁsuﬁﬁﬁhﬂﬁfaﬁbﬁn

osition of claim1l

t heeceonped/ddms

A

wis'REpafd LY IRWES % by

erein the content of

gal lic aC| d @ﬂdia deal camact paveeraRl 183 |P§°56me1§'éfi¥@°ﬂ e theny illedyintpsap pgaber

wei ght 5
Contalnlng

Ag??sca

echin gal | at e,
pr ot ocat echuLiquisiairal sospepsiorsiongulghe st eps of :

for producing an extract of oil
ferulic acid, gallic acid and
a) extracting the herbal

pal m | eaves,

liquid fromdried or fresh oil paln1leaves by ﬁlXIng with water,
et hanol , net lfanot—acetore; eL|y| acetate, _chirorpform T sopropyl -
al cohol or milxt ur e Tegredi¢nise sajd sbmewni/d00 aid heat i ng Fapction
tammauneramﬁmrﬁvm?ﬁ?ﬂr@ﬁ?ﬁrﬁrﬁTouPnmus byt Ter ng
t he herbal |ijquid palueleatextiaeht ai ned i n ¥¥)g c) cont acA‘FHnggﬁ%leI t ey ed
herbal |iquid extrapowddstained{in (b) with an adgorptive
chromat ogr aphi ¢ nmedi um whi ch adlsorbs the fraction selectively, in
whi ch. Q) - catasobiaivedin Exemple T ¢rulic acid, galli¢ acid and
prot ocat echuilc _acid are present; the adsorption frediumis a colum
adsor pti on ngdStardadizedtopopigl { he said fraction pbtained in (c) friom
t he adsor pt i d.1¢hf-onatedur sdlaies | nedi um with water} ethanol, methanof,
acet one, ethyl}a@éﬂauhgmmmbmdo1orn1 i sopropyl al ¢ohol, or m xture lof
the said sol\Jeni®2%ddtakphgneliz t he enri ched herbal |1iquid extract
obtai ngd in- (jd) u5|rmnaospray dryer, vacuum oven) conventional oven,
m crowave ovef—ot+—fFreeze UIyCI : I : ‘
Sodium - 250g Suspending agent
carboxymethylcellulose ' o
Methyl paraben 0.09g . Preservative '
Propyl paraben 0.10g Preservative
20 Strawberry flavor oil 0.10g Flavoring agent
Polysorbate 80 0.10g - Wetting agent
Purified water g.s. 100 ml Vehicle




7. An extract of oil palmleaves corrp??si ng (-)-catechin gallate,
ferulic acid, gallic acid and protocatechuic acid prepared by the
nmethod gs.clainmed in claim6. 38 9. A nethod according to claim®,
wher ei HeéS*sol vent conprises at | east one nember selected fromthe
group consisting of water, nethanol, ethanol, acetone, ethyl acetate,
met hyl al cohol, chloroform and m xtures thereof. 10. A nethod
according to claim6, wherein the separation nmedium conprises a

pol yneri clcHk eorapesifiapeameprising anexteaet from eiltneba leg¥esor ding to cl ai m 6,
wher ei n t he chajatediddoin thadi um conpri ses a synthetic polymeric resin.
12. A netho C, i t i . ei e : :l1C N,

pol ystyr eneghifc’%ﬁ rsrgg)ﬁo Oglk)?é{gdi%é caj{f@gﬁi@] 5@ Hmé%’ e ('1#2'9 %H’t h%a?lc?idr ;?drifg and
step conpri PELOLHFINIGAAL deyTved fro ﬁlﬁﬁ‘ﬁ%‘&‘%&{!@?]&? V€% clai m 6,
wherein the eluent conprises at | east one nenber selected fromthe
group condi A ico@poditivbe iclaifiel, heleéin the ANHIm 185k QRE seledtby front eicahlent

met hyl al CO%@{:\era(E%e?sr %B&?éﬁnrg%'f%z&‘aif Oyz%ﬁuz& 68 $ers %?ifez’c%‘. therapeutic

conposi tion®f any one of c¢fal s wherelrn the’ conposition is
inthe formof tea, tablet, coated tablet, |ozenge, chewable tablet,
capsul e, %ofA gempesipeubclaign droalle wherein tet (g)eateche galbatudispressot fromdh] %

syrup, emul $b95% tngighispensi on. 16. A pharmaceutical conposition
conprising an effective anount of the conposition as clainmed in any

one of clains 1 to.5 and a pharnaceuticall cceptable carrier. 17. A
phar maceuti ¢afoTRRRSHIG ‘Pﬁd‘gﬁngé OF Ealhergn ecfglé}ﬁﬁlail@,ls Rrrssditrpng Qel % to 95%
phar maceut i @é[lweyglﬁccept able carrier is chosen fromstabilizers,
carriers and extenders. 18. A pharnaceutical conposition of any one
of claims 1 to 5 and 15 to 17, wherein the said extract is present
from1 ngs.- ABeénpwitidiof daiph dror@c etitietaihexoniasof gadlic adid any pedtecabdchuic
claims 1 toagidqggregélttﬁ%n;@’_%m%s% Ryyg%)hial d extract is preferably

present from 300 nmg - 500 osition of clains 1 to 5 and
15 to 19 for reducing or preventing oxidative stress in mammals and

poul try. g.l' i%eﬁl%g%ﬂntoldﬁg g fa %!(f?‘!itg] %%il \M}S.rlgalvp tcgl?ta”ﬁﬂn' -#-cét%challn allate,

human. 22. cQnpQsitton QP claim 6) \M‘Per,el n ‘che, manm S a CO\%/,

buf fal o, god¥riliepady2allisaci,gngpiqiacateshme peid sompnsiag thssdensiodn of cl ai m

20, wher ei na) hextpotug the hegsba 1ok omehiiak enfreshuck palmi fdawys, by meomg with

any ot her poul Jht¥, ethanol, methanol, acetone, ethyl acetate, chloroform, isopropyl alcohol or
mixture of these said solvents, and heating at a temperature ranging from 25°C to
95°C for 0.5 to 96 hours;

b) filtering the herbal liquid extract obtained in (a);

c) contacting the filtered herbal liquid extract obtained in (b) with an adsorptive
chromatographic medium which adsorbs the fraction selectively, in which (-)-
catechin gallate, ferulic acid, gallic acid and protocatechuic acid are present; the
adsorption medium is a column adsorption medium;

d) eluting the said fraction obtained in (¢) from the adsorptive chromatographic
medium with water, ethanol, methanol, acetone, ethyl acetate, chloroform,
isopropyl alcohol, or mixture of the said solvents;

e} drying the enriched herbal liquid extract obtained in (d) using a spray dryer,
vacuum oven, conventional aven, microwave oven or freeze dryer.

7. An extract of oil palm leaves comprising (-)-catechin gallate, ferulic acid, gallic acid
and protocatechuic acid prepared by the method as claimed in claim 6.

8. A method according to claim 6, in which the exiract is derived from leaves of Elaeis
guineensis.



9.

10.

11.

12.

13.

38

A method according to claim 6, wherein the solvent comprises at least one member
selected from the group consisting of water, methanol, ethanol, acetone, ethyl acetate,
methyl alcohol, chloroform, and mixtures thereof.

A method according to claim 6, wherein the separation medium comprises a
polymeric chromatographic column.

A method according to claim 6, wherein the separation medium comprises a synthetic
polymeric resin.

A method according to claim 11, wherein the polymeric resin is polystyrene.

A method according to claim 6, wherein the drying step comprises spray drying.

14. A method according to claim 6, wherein the eluent comprises at least one member

15.

16.

17.

18.

19.

20.

21,

22.

23,

selected from the group consisting of water, methanol, ethanol, acetone, ethyl acetate,
methyl alcohol, chloroform, and mixtures thereof.

A therapeutic composition of any one of claims 1 to 5, wherein the composition is in
the form of tea, tablet, coated tablet, lozenge, chewable tfablet, capsule, softgel
capsule, granule, coated granule, powder, solution, syrup, emulsion, and suspension.

A pharmaceutical composition comprising an effective amount of the composition as
claimed in any one of claims 1 to 5 and a pharmaceutically acceptable carrier.

A pharmaceutical composition as claimed in claim 16, wherein the pharmaceutically
acceptable carrier is chosen from stabilizers, carriers and extenders.

A pharmaceutical composition of any one of claims 1 to 5 and 15 to 17, wherein the
said extract is present from 1 mg— 800 mg.

A pharmaceutical composition of any one of claims 1 to 5 and 15 to 17, wherein the
said extract is preferably present from 300 mg — 500 mg.

A composition of claims 1 to 5 and 15 to 19 for reducing or preventing oxidative
stress in mammals and poultry.

A composiﬁon of claim 20, wherein the mammal is a human.

A composition of claim 20, wherein the mammal is a cow, buffalo, goat, sheep, or any
other mammal.

A composition of claim 20, wherein the poultry is a goose, chicken, duck, turkey,
pigeon, or any other poultry.



