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EXTRACT FROM O L PALM LEAVES COWPRI SI NG PHENCLI C ACI DS
Technical Field of the Invention This invention

WO edoatiersst o extracts fromoil pal m|eaves thatPEERYE2009/000028

therapeutic activities for  reduction or prevention
of oxidative stress in human and | ower animals. In
par EXTRAGT FROM OIlnPALM DBEAVES L @NPRISING PHENQLICOf
the extracts that are erggie@sed with (-)- catechin
gallate, ferulic acid, and phenolic acids such as
gallic acid and protocatechuic acid that possess the

S3oehi AT UYL Akhiibd | o5 Background of the

I nventon e ol pal s { El aei s) conprise two species

oThis hevoitien acle®e to extravsd frommasil palm EheesAhst 1#0 therhpdudic Hctivities
ELaej s ineensis is native.fg West Afrjca, while the,
AR SFASTS 531 e ePGH OF Gidafes st Wokimdn dd lower animals. In
t - 2 . . 1 1 3
pRREAA, _ﬂ%mv%a{mﬂ@atgsg@y@gg?&%ﬁmé%éﬁﬁhg%@%hﬁcléed with (-)

guineensis is also w tivated 1n a an
| cadeshasgallate feritic aciid) andrmbdndlicagidsrsuch as galtit acid amidlprotocatechuic

pal.m,trees are singl e-ste d,. and grow to 20 neter
t%l‘ﬂha S?Séé@e?‘%&ef%%%eﬁi nnate and can grow up
to 3 - 5 neter long. A young tree produces about 30

| eaves a&;ear. The flowers are produced in clusters;
cBackeronnd, ofthg/Inyensiosr has three sepals and three

: iy 1S L | S r ' r .
DRAPLE o) cip ARG eAE YRl B pu s, T
eafiivan bilepdimublee 3ammidensis i9natbiel tp West Afr@kahwhiletiBé American oil
| ayer_cal | peri carp, and &2 a_.sjngle seed called.

d -
Rlaeis eletfery 1s native tp iropicatiCentith Ayaemica and yrth Apggica. Elaeis
! > e R '
ta%g"ei dehis R K@iﬁgﬁ culi¥ated Nﬁlé}?x‘é doﬂfaﬁﬁ@%izf‘k% itsObil producing

r fruits whi are used nal or the productio
diuits. S : :

Mature oil palm trees are single-stemmed, and grow to 20 meter tall. The leaves or
fronds are pinnate and can grow up to 3 — 5 meter long. A young tree produces about
30 leaves a year. The flowers are produced in clusters; each individual flower has three

sepals and three petals.

The fruit is‘ reddishl and grows in large bunc.hes which can weight between 10 to 40
kilogram €ach. The fruit comprises an oily and fleshy outer layer called pericarp, and
with a single seed called palm kernel. Oil is extracted from both the pericarp and the

palm kernel.

Oil palms are grown mainly for their fruits 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

derived from oil palm leaves.
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edible oil. Palmoil extracted fromoil palmfruits
al so contai ns carotenes, tocopherols and tocotrienols.

wdewe/18178di es have been done on the benefi ci al Pef/Ma2bE®/000028

of extracts derived fromoil pal m|eaves. Abeywardena M

et al (Asia Pac. J. din. Nutr., 11: S467 - S 472)

di scl oses a pol yphenol -enri ched extract derived from

| AbwywsardénaoM, gqradinfAdd dacsJgllinednsi. s)1: $467 saBd472) discloses a

TR KR TR R T,
(salid GRESG ah 1820deB1 B proBlod WEscfk GelaBldn Fia aéﬂdgtheﬁﬁ‘xﬁ—deependent

prot ocatechuic acid were not studied or disclosed. The
useclaiispisi sSThex preagitceas! dpkdatochintgalletesferule avybngalliasacid, and

BB i BhAChReGHoSAR I e G s o o
db:a84theeFedshigemWds oy BrRdRAQr astREed. em ¢ and

anti-hypertensive effects of polyphenol rich oil palm
| eaf {El aeis guineensis) extracts. However, the

ChoTaia aviafancsh it of SRAT Bt rt Hiogeedigs 2ot 145 - 149)
dii89b 28 &fe hhE- cRéledtofenit L AACntRARyRALA X ef8ik V6T polyphenol

stress agent was not studied or di sclosed. Nagendr an ]
Bat¢haeil pdlna igaf €Elaails gubsdensiPaextradts. Eloweven\the pregd06 0f4-)-catechin

(4)., 9-324).,di scl oses engli.c-rich fraction. .
bty B i RS A PRl 4 ikt fii o disoosed
bT gk iof ehiPeafet 43 Bi-oxdidatParstressdgaht walriod ¥tudRdtor disclosed.
ef fects. However, the chem cal conposition of the
extract derived fromoil palmleaves was not studied

L SG foi : hy-e r ish
piReiaR ISR, IR (i B8, FRE Nl 0080 (YT RA) discloses
rophatolidirel foaction ssdlatsé dronT @il paAlmAfrpitsetThad extiflot eubss bioactive

Soci ety of Chemistry 2001; 548-551) discl.oses . the ..
FroRate T PRI XK BA RS HEyEH Ao Tt composition of the
d&;’t}'a&egeﬁ\fe_ﬁrﬁ'&h'oip?ﬁlﬁﬁ MRS Wal Rl Bt distldsed) Tie use of the
fromthe oil palmfruit Such phenolic conpounds

i extiactoderiyad fiom oit halor legeasias anfiraxidstize steesaagent y@stalss) rot studied
C&“df&ﬁés‘éa ferulic and caffeic acids, as well as '

Tan Y. A., et al (The Royal Society of Chemistry 2001; 548-551) discloses the
presence of phenolic compounds in palm oil that is derived from oil palm mésocarp '
and kernel, which is from the oil palm frait. Such phenolic compounds include gallic,
chlorogenic, protocatechuic, gentisic, coumaric, ferulic and caffeic acids, as well as
catechins, hesperidine, narirutin, and 4-hydroxybenzoate. However, the ch¢mical
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

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 determination of hydroxycinnamic acids in oil palm leaf fiber.
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catechins, hesperidine, narirutin, and
4- hydr oxybenzoate. However, the chem cal conposition

W@Roovhe78xt ract derived fromoil pal mleaves WeGI/NB32009/000028

studi ed or disclosed. The use of the extract derived
fromoil palmleaves as anti-oxidative stress agent

was al so not studied or disclosed. Run-Cang Sun, et al

( Howawger the presmdccOhin()-catekhin gdljate 642 Aob&tR@ied 2O dikylosed. The use of

dji,scl oses a new.pet hod of quantitatiye. determ nation
o ARG 35 APHEA QANE s oty as BOf S pr disclosed
fi ber. However, the presence of (-)-catechin gallate

was not studi ed or disclosed. The use of this extract
a¥ewriy Tay ietial (Bueopsan &uuna] pé hipiddsianoes adiBécbdology, Volume 109,

di.scl ' - l..( Europea ournal . of

LISt B A0 0 iBlon yE BASPRR T SRR guch s sterols
peigesin 38 Gad8hoidd Ofhospliblpidsp sl and e 86168 fm the by-products of
phyt ochem.cal s, such as sterols, vitamin E

Bahpilting andwsEinmg; that igdrom thedruitseof cilpelpnHawevessthe chemical
f : i 1L d r.efit i 00
SRt B8 AL Seea A0SR o
cHemiseaif tho axtoest demveddiorh fodl pattorlagves ds rantiectidativensioéds agent was
pal m | eaves ot .studi ed or disclosed. The use of
tﬂ?@fﬁgﬁi&dﬁﬁ‘;&@ﬁd'from oi | palmleaves as
anti-oxidative stress agent was al so not studied or

di scl osed. Kinnoudo Celestin (WX2007129136) discloses
dkinpeudosCelestinl (D200 2% dissloses extraatsf Hlegiv gwinednals (oil palm)

nt.i arial. pr L] . dhe. chem. cal .gont ent .
P 2 BBl PBERES The shPGich! Sl o B88] Blfacs is not
ahafacferieed eThe pr@ehdeaof (-fcutechinC gallatd, feralit iaidcsalic acid, and
and protocatechuic acid in the extract derived from

IPIORRFHRTCAGES TS exBRct degapd dram odfi Blblsares Wae ngk studied or
AR TR AR et SRRl AOHFBIN CUEAS SR ot s

tdreliglsed.f ew decades, free and bound reactive

radi cals, highly reactive and thereby destructive
nol ecul es, have cone to be appreciated increasingly

fokiddthel skress
Over the past few decades, free and bound reactive radicals, highly reactive and

thereby destructive molecules, have come to be appreciated increasingly for their
importance to human bealth and disease. Many common and life-threatening human
diseases, including atherosclerosis, cancer, and aging, have radical-based pathological

reactions as an underlying mechanism of injury.

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 species with bound
radicals are monoxides or other oxygen containing compounds, generally referred to as

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
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i mportance to human health and di sease. Many conmon
and |ife-threatening human di seases, i ncl uding

w@rdvenossl er osi s, cancer, and agi ng, have radipai/™Myas@d00028

pat hol ogi cal reactions as ah underlying nmechani sm of

injury. Aradical, or a free radical, is generally
understood_as a rml ecule with gne or nore unpaired

el BeT081an bR PRisgd glang to Hrasfatast ishas m 2 mﬁ yadipaleganerating a second

SREHBRAROS, Q’Biéﬂ%aﬁ Elgén 8n # fealtlP 10 ﬁetﬂyéﬁgaﬂgswith a new

oxygen conf al ni ng gener y re erre
r danged. e factymach sﬁ&m hlgh (rmyny OHBOS B3 diiel tp thes tgehé@tion of such

nol ecul.es tend to re i dl cent
PSR fatonS < TS ROPa e e & P RS ey fgd
their outer orbital electron(s). This reaction not
only changes the adjacent, target nolecule, sonetines
| rAl hwing aatbbamorghrisess jusé alkygm}fsr thbrplrociuctloanf aheggy. However, there
ai redel ecti on

o ab frair¥ich At LA Bt IO GER HRCE et it to ik

r aKlitGB oxidefed pldcBBeant® Ca@sbdcalaﬁb’\ﬁijﬁ@do RES aeWBicChtgfMBms. Various
then go on to react positively or detrinentally with a

n @G YEP%yEEn mqﬁahoaters Parfisamiem supk omdghver PReesses and ajfthe same time
REEadIS it %ﬁﬁs s %‘i‘“ﬁbﬁk@ g 4s$ ‘r‘ﬂ[ Rasdel At chemical
Yi ng S many

reacti ons veI y a
f ebmpouidds airevsubgpcaao cxbndatm: gmpamnuby :mchg@tygém rconipunds. For
productign of energy. However here are

" HRAATSE BRTHOlEie Achls RERISAY 4086t S aFidh Rids apd Bydrocarbon
a%%%m%ré\ﬁlﬁﬂhehb@d bl ke Bﬁy}’éenttﬁﬁc PR hiiBaP'0RERRSe has a most

may al so cause injury to th aerobl C organi snms.

vaerﬁmd,s vad@sprnedmoﬁgmrqfemamOusbs VeI rmmrpm esybtams te fhalance its

A BREESTRR FsR , SHB BE A 24,1909

ClHRe%esr ﬂfe 6enlle JireatRALGK dard '0ob 4O NEE tapabled ¥f @aﬁmmcung an
i mpai rment by such oxygen conpounds. For inst ance he
nERCTERS nacgea%raﬁm Of dEAVE RKYERT SPREASHR @A) g8, pseprc%rs@s so-called

b npounds are influenced by the oxygen
tOX|C|ty%ﬁ%ﬁ %Eﬂﬁgn organi sm has a nost refined,

wi despread and therefore obvr ously very inportant.

syst to ative and antioxjidatjve i

¥ Be S0b Q12ad Bafines B VG BrOGpSES DY Bayje o mwaspns:

1985) overburden of the antioxidative system because of the production of an active
oxygen metabolite, and/or

1. 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
system such as epilepsy or Parkinson's disease, diseases of the pulmonary organs such
as asthma, psoriasis, side-effects of anticancer agents, chemicals such as paraquat and
side-effects of radiation as well as diseases of the coronary circulation such as cardiac

infarction.
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However the naturally present antioxidant pool is not
capabl e of counteracting an increase in generation of

WO 2aet110782 oxygen species (ROS); in these casesPCT/MY2009/000028

so-call ed "oxidative stress¥ occurs. The shifting of

thi s bal ance towards oxidative processes may have two
reasons: i. overburden of the antioxidative system

because of the production of an active oxygen

Whdadt wighing i6lb&boird by asthédrg] exidativefsirbdschas been implicated as a
antioxidative _system_ The results have_ been sunmari zeg
dgctomm ausus sliseasesand; igury viates ingaan angd animaly; fyhys this does not

e i ' be
SBE R BanBE Brds B Lo o ek i AR o gogfirmed by
ianfuneberef stugiesl itha axaktise stiesa samh bpet 4 négafivelindlmemeesonothe progress
central nervous system.such as, epi,] epsy or Parkinson's, .
o S Bischh S B Ry hanEeh QanSbols R Bt aBeutsit s Btedty sickc
asthma, psoriasis, side-effects of anticancer agents,

chem cal s such -as paraquat and side-effects of .
radompélling hodywof Iscigntitic swdsras reiw indicatesy Gatnpny dysfunctions and

A R Lo C S A L R S

assdmeindé,npl i cated as a factor in various diseases

and injury states in man and animals; while this does
Mnsré% mahaging Riogesses 4 adughes dhangnormal Bifuse of these

geéga%ﬁﬁ’ { ! ac{ig\ga)%%ﬁxe%isgéfsez aRHeRREIFIIRI  BYrigmPYUAL Sarditoxicity.

i es, ative stress can havé a negative
iKiifhaye Aneimmunk eeplinitiyr syndrondfes sHeayydhetelbrspbroteacti. ng
further dangge to.the cells of an organismthat is
§|°F3é_ ?@%%ﬁlnﬂ%@éﬁ’gﬁnﬁﬁﬂmw& scientific evidence
?&\9‘. CRdiaeRbefesisNBLedmRMivE YSinaDGirhAs Mudalafl iR A&t 0m. N

a

mans and ani mal s"are associ ated W th oxidatiyve :
dungsdangeeseer (rigareits smekely: Emphysaman Qxidanh moliategiss (0s, NOy),

rofadbtiibaby ARpRBHE At M eiRlE o ey

Nervous System disorders: Parkinson's disease, Neuronal ceroid lipofuscinoses,

Alzheimer's disease, Muscular dystrophy, Multiple sclerosis.

Tron Overload: Idiopathic hemochromatosis, Dietary overload, Thalassemia.
Inflammatory-Immune Injury: Glomerulonephritis, Autoimmune disease, Rheumatoid
arthritis.

Liver: Liver injuries induced by alcohol, 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.
The reactivity of radicals in the body, and the burden on thebbody 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 times, and an
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Ki dney: Autoi mmune nephritic syndrones, Heavy net al
nephrotoxicity. Solar radiation: Skin winkling and

w@r@een7st i on. Eye: Cataractogenesis, Degener apCT/a1Y2009/000028

reti nal damage, Macul ar degeneration. Lung: Lung
cancer (cigarette srmke) Enmphysema, Oxi dant
poI lutants (Q3, ,.. Bronchopul npnary. dysphasi a,

P %@bﬁﬂ@b@g angadicgl slieynstiag, alilify rhas bgen developed.

{r f%?é’ri &nﬁ?@%@é?bw%%@%ﬁ@'su%% %?xgﬁd}?&ﬁ% function is

sndeﬁﬂoﬁkiecredsmgrnmlmvbm. | di opat hi c hermchrormt osi s,
D etary overl oad, Thal assenmi a. nflanmatory-Irnnune
I njury: G onerul onephritis, Autoinmune disease,

RORMIEHs Qduh & Wifahdih © ahd VRAmid-EY 8btH Bf WHiGS afenﬁiﬁﬁéqn%ods and

al cohol, hal ogenat ed hydrocar bons, and par acet anol
Aarailoble charugplafrientsd helpdhe dody rebwe aefbasts héy»xxdanve stress. A more

e BambataRinstiBe iRE 4G ds AR B8 h Btvef i s borysiowm seif

Oddfelk isyfterdl dFBGQral Iy Produet kkiniigals calfed aroxidah@! TRERE aftoxidants
the radical chain reaction of |ipid peroxidation. The

rashtq tepmingteghe praprgation of freeiad honyd ragirals oo RO edibgr bngiving an
|
2438%%@% tﬁehﬁ"ée {a H G ROS oM fﬁ{txﬂ%ﬂ%@gﬁ %ﬁ%@ﬁ

i ons, omn as oxi-d ress
eIKeebﬁdyv/semmdaﬁt aefenset systeindimotudes ddec dhpoxtant aiage4l) antioxidants:

t hought, t Q. have t bility t at.e the oxidatjve
<Ppgondg, dispatase, d@@ ‘éfs"é% (ﬁa@l )s 0A; SutaipeRs gergrdase’ (GPX).
L4BiSs c@@(ﬁ.\lcﬁkﬂ%b mm&it@drm Fhoke %ﬁﬂhdﬁﬁt@'c‘ﬁht\}v&ﬁ SYmergistically as

radi cal m nating ability has been devel oped
Tthe redations they catalype agamgtabolicallys saquantial, begigniag dirst with SOD

PR PR ATAL EnBR \ T neSuch a6 vi tam n

C and V|tamn E both of which are found in foods and
avai |l abl e as sup&é:nents help _the bod reduce effects

dPespite tha prowenes PeSQD, KAty ard %M@é’éﬁ&ﬂf’é‘ﬁ@%ﬁ&%%ﬁyﬂem 1s
st fPbTaRRR SRR, amg%%y th Prddie ROP, AP ¥Ad GPX is

compromised by the aging process and can further be impaired by inflammation,

microbial or viral infections, the progression of cancer and neurological disorders, and
other pathological conditions that produce, are caused by, or are exacerbated by

oxidative stress.

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

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

(i) numerous clinical and epidemiological studies have demonstrated that
consumption of fruits and vegetables is ‘associated with reduced risks of
developing chronic diseases such as cancer, cardiovascular disorders and
diabetes; |

(i)  safety consideration regarding the potential barmful effects of the chronic

consumption of synthetic antioxidants in foods and beverages; and
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def ense system of naturally produced chem cals called
anti oxi dants. These antioxidants act to term nate the

woe@payasi on of free and bound radi cal s on ROSPEI/MY2009/000028

by giving an electron to tfhe free radical or ROS or by

hi ndering their formati on. The body's anti oxi dant

def ense systemincludes three inportant natural

afif) ostiedpehl's perpeptinni that diaturek asé dig@y) antiidantss ere safer than

Conaubebtrtotopheh 287 Sl Ri SRR A BINHEHTE megipinal plants

wor K gy/doardet oF hatadal Mnieokiddag, r eacti ons they catal yze .
are metabolically sequential, beginning first with SOD

fol | owed by the actions of CAT and GPX. Despite the

S i ' :
SRl cp bl WorivPA el Bl B B i 13044 881 R Yesponsivle
Sfor geantiaukitant sndditl-otigative spestietieitisORave@AT bearnchatieitrized.
is conprom sed by the aging process and can further be
i npai red by inflammtion, mcrobial or viral

e vk RROIPSSY R a3lovePOaR AN B! RhAGHER'is useful

ers t her pat hol ogi cal conditio
pnontdmang auxedamaasﬂmS:byn mammals emhqmulwt élalebsald extract which is

Shriche i RO i g, (il o BT e Bafib S s saltic acid

teﬂxﬁ?ﬁotﬁédté&hkae{md BASRAONdERSE H‘Bés% fabnv@o &ﬁﬁithc cdined&ffect of
Hi | tunen, 2007): (i) nunerous clinical

e(p)-@éfmhm @H@rg; feruligi @sidhaand pbeeMist ﬂalﬂédsmhaﬁs gallic acid and
PR O oAl AL ES s 735081 Ry o
as cancer, cardi ovascul ar disorders -and di abet es, (ii)
M S R §yktifiet form oif palm Ieaves
Zﬁb&/}e Wb ARERsdd add %@%ﬁ'&‘ FraBGURT @ﬁleb?e uRidsi d -ﬁﬁﬁrcholesterolemlc

ic's perception that natural and dietary
aamﬂl anmhj@cnt&mswe@gsm&,ebuttﬂmmg ypntivest fromapibpadepdeayes Trptaining (-)-

' egeﬁiutgl rgwﬁate iC acu5 NEnd ﬁls eno 1(1, SGEL &R a's Qalfns gélﬁlaﬂalprotocatechmc

acid was not studied or disclosed. The use of the said extract as anti-oxidative stress

agent was not studied or disclosed.

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

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 gallic acid and protocatechuic

acid.

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

extract from oil palm leaves.
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as sources of natural antioxidants. The chem cal
conpounds derived fromextract of oil palmleaves that

wee@Inegponsi bl e for the anti-oxi dant and PCT/MY2009/000028

anti-oxidative stress actiWties have not been

characterized. The present invention seeks to provide
a novel extract of oil palmleaves that is useful in
r Bauyst agotbs abaect v thetpressst inventmmte povideh ploahscepticalhe

oG Ao oD kEhe Gpd Mol SRAGERClcatly acceptabie

o&rdiéc acid and protocatechuic acid has anti-oxidative
stress activity, and the conbi ned effect of
(-)-catecbin gallate, ferulic acid, and phenolic acids

N c . cid i o
At PGt B HRNAE8h P DS BT

bc&ﬁngoemoﬁcnompmmrgi the nopell gpheer) tabdivers; vadicts, @gtipnts, @ktenders,
extr%& d fromoil palmleaves have been

Y@0<S%i d fracti ons can be used as .
anti - hyper chol esterol em c and anti-hypertensive
agents, but fraction derived fromoil palmleaves
dbst aﬁmheg olgjeyt-ofthe present igwdntiah do pfastidd & compositioracwinprising the

OV iR Sl o83 Breet e s B SRS S dor wee
G¥dicAe ar@Spréviinting Skidafive/firesé fn%m%dk@mu@ot studi ed
C

or disclosed. Sunmary of the Invention cordingly, it
is the primary objective of the present invention to

. 0 L. | .
PHEN S5 AnG YRR, i Bl et T e L 0 o CUAR L) pedOtme
aninipesitiohjcemprisihg b extpio Sient oil padmwlehms chmaemdddﬁ tlaat; the said
co 03|t|on cn(g_)rlsmg echjn at ferulic

L comprisingrorasechi a@l%%éﬁmiie agla# o AgHis such as gallic
I%th aﬁ%%we&uﬁq&d, ahll a'Iﬁ O@H@?idaefn %Jes%&&ct%ff ofl Im leaves,

present” invention to prOV| or preparin
containing (-)-catechin gallate, ferulic ac1d, and phenolic acids such as galhc a<:1d and

protocatechuic acid using the steps of:

a) extracting the herbal liquid from dried or fresh oil palm leaves, by mixing with
water, ¢thanol, methanol, acetone, ethyl acetate, chloroform, isopropyl alcohol or
mixture of these said solvents, or any other polar 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 (2);

¢) 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
adsorption medium or any other adsorption mediurm;

d) eluting the said fraction obtained in (c) from the adsorptive chromatographic
medium with water, ethanol, methanol, acetone, ethyl acetate, chloroform,

isopropyl alcohol, or mixture of the said solvents, or any other polar solvents;
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extract fromoil palmleaves.It is yet another object
of the present invention to provide a pharnmaceuti cal

WY oWi’82 on conpri sing the novel extract and RET/M&2&p/000028

one pharmaceutically acceptable carrier. It is yet
anot her object of the present invention to provide a
phar maceuti cal conposition conprising_.the noyel

exe) r adlrying ttheh prriches dherba diquist extrack obprinad: @ (B usEge Sgray dover,
b . _ ' . : .
ot neg et e PorlaRibial SRS Rrcrbbale gfer ohiicast ag . o

conprising the novel extract, in adm xture and in
associ ation wi.th pharnaceutical carriers,. for use
: et

[ :
r BAUYStAGodaTOtI P W& HE IEFCBIIUERHORO 3¢ i FORPRNEPE for reducing
a Mt Yxi hlfalodGsohfry on it RidY ReSiflstering
i{r%&\c/jpergfl ong)g?lgzgﬁ%ﬁ%{?lslﬂed by pr ?\?i di ngo, I;z}ﬁs(l:ﬂoérrrp_qsi t iegr?g od
caiyprdt &1 mopdant seoht treatrherft mo rffectivezahount ebithe sompeosition:
characterized in that; the said extract conprising
(-)-catechin gallate, ferulic acid, and phenolic acids

SHFiRf Pes@fjtidnCofdhé Higwies prot ocat echuic acid, and a
met hod for produci ng an_extract of ojl pal m|eave

S, . .
cBiguxe hishews the Bl idenhifiepsion of &)-cptechin;gallate jig extgact of oil palm
p%en%l ic acids such as gallic acid and protocatechuic
a using the steps of: a) extracting the herbal
| Figuire 2 fshows the A identificasibn of ferplid avid érestmct dfjoinpatmrieaves.

w th water, ethanol,. nethanol, etone, ethyl .acetate,
cKigsre shos fedfidpieniicadnn of salisasidin existor of ad galsm figves.

S ' y : ' .
SAFES1 0 ML gL RSt bcgdt o

hleaves; b) filtering the herbal |iquid extract obtained

i . ; t he filt heribal 1] gui-d-

BBt 5 B B Ol 50 B o Bt et s
ChRATRIEOHMNhE U duatitifiation ofdsel Perolie atidsdhiextract of oil palm

selectively, in which (-)-catechin gallate, ferulic
alerves. and phenolic acids such as gallic acid and

Detailed Description 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.

The said oil palm leaves of this invention include leaves of plants selected 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

as gallic acid and protocatechuic acid.
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protocatechuic acid are present; the adsorption nmedi um
may be col um adsorption nedi um or any ot her

waeamonpt7son medi um d) eluting the said fractiB@I/MY2009/000028
obtained in (c) fromthe ad&orptive chromat ographic
mediumwi th water, ethanol, nethanol, acetone, ethyl
acetate, chloroform isopropyl alcohol, or m xture of
tthe mafedred cimbmdiment axf thmz»rastltteinvqmiba; ﬂscdonmmsié.ipe)comprises from

fin]Ershds aBis RIS By HEIeR s A TR e £ ohbout 5%

- @YRibight FFTENBY BcidVaill R6mfbe@zs, éﬂﬁfut 3b% H)}Swlé%ht of total phenolic

anot her object of the present invention to use

geidd sedhrpssllid asid 4nsk protwgatesvic ad.pr event i ng oxi dat i ve
stress in mammal s and poultry conprising adm nistering
to a subject in need of such treatnent an effective

Itehofpréfbeed &ﬁb@&iﬁehﬂﬂf thBipregtntDesaitionl- t'h@fteﬁfpoﬁlﬁen comprises
Figures Figure 1 shows the HPLC identification

ebyut % Weight el hcatrehux galiads, apulol %o qyavvﬁlghfe%ﬁ»‘?sgﬂlc acid, and

S 3R BT A el Gt b B

iacidnt i fi cation of gallic acid in extract of 0|I pal m
| eaves. Figure 4 shows the HPLC quantification of
(-)-catechin gallate in extract of oil palmleaves.

Fhe Pr&emt BP&MoOn! fafth& lefateiUB Y inbihed fooprodiicih@skdl 4 éﬁ:h:iét of oil

in extract of oil palmleaves. Figure 6 shows the
@aﬂanleaws';a@mmsmgst@pmﬂ phenolic acids in extract of

Phe RRURAEINE Peroal b aHoolBEL bP PRl of pab ey g i

ext r agdtér, Eansll AR:tieinbl, raad:trmé ety acetel aldbrforme dsdpropii @lcohol,
sai d extracts _conprising (-) -catechlnglallaIEEf fer |IC.
aci d of amituse of Shese saidi ebventse Ar aBy gHher pelap splyentspn “heating at a

prot Q&fiﬁﬁ'ﬁﬁ‘ﬁ‘é fandfloGrom 25°C to 95°C for 0.5 to 96 hours;

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

¢)  contacting the filtered herbal liquid extract obtained in (b) with an adsorptive
chromatographic medium which selectively adsorbs the fraction in which (-)-
catechin gallate, ferulic acid, and phenolic acids such as gallic acid and
protocatechuic acid are present, such adsorption medium may be column
adsorption medium, or any other adsorption medium,

d) eluting the said fraction obtained in (c) from the adsorptive chromatographic
medium with water, ethanol, methanol, acetone, ethyl acetate, chloroform,
isopropy! alcohol, or mixture of these said solvents, or any other polar solvents,
ata temperatllfe between about 10°C to about 80°C and at a pressure between
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 enriched herbal liquid extract obtained in (d) using a spray dryer,

vacuum oven, conventional oven, freeze dry, or any other drying equipment.
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The said oil palmleaves of this invention include
| eaves of plants selected fromthe group of plant

wW@emwed1@EBnei s consi sting oi El aei s gui neensi s BPCT/MY2019400028

ol ei fera. The novel conposiltion of the present
i nvention conprises fromabout 0.1%to about 95% by

gh f A
a%&t&fgg%i;ymhggfgfﬁ%{] ISE tgeggulmgitngo%grr gar?t 22 G’Ht /f,‘%?gt(dl’y basis) is
as \8@? mabOuby t b&!&tmgf; Oprfersie Al '&bo%@ h@parts to about

Ic acid prot ocat echui ¢ aci d.
pB@rpents efisadvdnd aiimg ran eodtractnm pme@ém wheredhe srdﬁenttlh anixed with the

gaﬁnievsf FaERsog o ) P DR T 10 S s, more

g 'fo‘t8 Réurk @6 U4 Goasi The &Bﬂl Elafiife JTQHE s@%ehﬂ 1s maintained
out % by weight of total phenol i ¢ acids such

prerqrabla ioeh shaut 37 6t tockoBcHIComar Rreferably fremmbent S0°C to 60°C.
preferred enbodi nent of the present invention,
t he-conposi ti on conpri ses about 0.5% by wei ght of

(h gcﬂﬁ‘tﬁglh bglbgahrkzegg/mg mbopreﬁé% 1Pyenmh,|g tie pfefére¢dulsolvents for the
aci and about o by wei ght of tota henol i c ac:ld
seriFActian grslqdieewé%q, gthabel poprapyhlsehnl @ eSS Offacse said solvents,

PLAP Sitire gﬂ} 4P et (efiGnol e&ahﬁm}@ o@ WRLENAHd f@hanol, and most

producl n an extract of oil pal ml eaves,

cprefarabsly a gmxtuﬁpaf 3% bg weaghtofi swaian gnd ﬂi@%ﬁn@rmghﬂ qf@t;hadol
fromdried or fresh oil palmleaves, by mxing with
wat er, ethanol, nethanol, acetone, ethyl acetate,

chy Qrp?éfeﬁée eBOEERRY bf a&ecgré@ém iBVenfioN] the ed@érphbeamomatogmpmc
sai d sol vents, or any other polar sol vents, and

heediumyinghudes stereperdainylbenzeng copplymeniesisophengl-fumaldebyde resin,

2 2 lgco{es%b?%ﬁﬁagléw%% %él%_\,t %{(% B&\O/%r%igiet}?%g a{iﬁlﬂ;ﬁiyﬁ g suc a resin are:

hafdbetiite | A1 exAmbetlite bxammed Ambetijte WKIAD-dn Amberhte XAD-7

Z%%E»%ﬁ%‘e BReD cAmbes ROV dn ApertiesAnih BHIFHHE XAD-1180,

efifie i Axﬁﬂé}hféh%‘l"' lhhd 3%idlte 861 phsiueR! & Rolbi & Haas Co.,

Phﬂadelphra, 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
resins, products of Tianjin Nankai Hecheng Science and Technology Co., Ltd, Tianjin,
China.

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

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

divinylbenzene copolymer resins manufactured under trade name AB-8 Crosslinked
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protocatechuic acid are present, such adsorption
medi um may be col unm adsorption nmedi um or any ot her

waeamonpt7son medi um d) eluting the said fractiB@I/MY2009/000028

obtained in (c) fromthe ad&orptive chromat ographic
mediumw th water, ethanol, methanol, acetone, ethyl
acetate, chloroform isopropyl alcohol, or -mxture of

t PRA¥EYTER? (Progpeicaft Tianin alglerhieng oicince epd diechnolegy o., Ltd,
t-g bet ween about 100C to about 800C and at a
pflé%%?elﬂéaétv\een about 0.1 bar to about 10 bar to

obtain an extract enriched in (-)-catechin gall ate,

ferulic acid, and.phenoli. cids sych as gallic acid .
FHYTpS seluenis SN RlEngihe a?nciﬁa fertion oyt ﬁ%sfgmlvec gratographic
gkﬁ&ﬂﬁ{n ﬂ\:}%ﬁﬂé GafX diRmnbl ARBInBE AciBnd, Lnyy §ééﬂﬁe,abh§95ﬁ))‘rg,r isopropyl

ryer, cuum oven, conventional oven, freeze dry,
aalgohot, hermiktyre nof the) waidnwinents) onamyr ashenpodat selvbotd knewn to persons

of .the. inventiqn, l.pant of oil pal mlgaves r .
il BYS 0 w4 BRI OF BUES bl pno, nd mosi
Rﬁéfeﬁabl)pfs@b%ﬁﬁ{eﬁugétﬁiﬁoﬂbom 10 parts to about 30
parts of solvent using an extraction apparatus where .
the solvent is mixed with the oil palmleaves for a

ri tl . f u
15 85 S B R sl LA bl Aol s e us o
teespay divier,evaetiuhh®res obvevibentionahbvdrgiané dngst pieferablyythe use of a
from about 250C to about 950C nore preferably from
SPEWATEIOC t 0 600C. In a further enbodi nent of the
present invention, the preferred solvents for the
extraction include water, ethanol, isopropyl alcohol,
Equipment fer podudiesan ediadt ofalivpimdeavas df the peespridheantibhy

ter, ethanol, .or m xture wat er: and. et |
B syt otos BeISE Al e o Blmaan s and Pligly, 8fffera of the
FsheAO TointioR| Sdthpries:e h&BAD lextrhdtioh RArki eddsefdtive chromatographic
embodi nent of the present invention, the adsorptive
cohwamesddeyshi ¢ medi um i ncl udes styrene-divinyl benzene
copol yner resin, phenol -formal dehyde resin, acrylic
resin, nethacrylate resin, and pol yam de resin.
Hix acqurdmnce fwithumie aspece of the aiventiduith hérbal eXAiktion tank is constructed

Amherlite XAD- 2, Anberlite XAD-4, erlite XAD- .
with steam%acket and a speeé agitator that stuspt‘EJeO tank’s content. gt’eam is passed

through the steam jacket to heat the content of the tank.

Oil palm leaves are mixed with water, ethanol, methanol, acetone, ethyl acetate,
chloroform, isopropyl alcohol, or mixture of the said solvents, or any other polar
solvents known to persons skilled in the art and heated in an herbal extraction tank at a
temperature in the preferable range of 25%C to 95°C for 1 to 96 hours. The heating
process produces an herbal extract liquid, which is then filtered to collect the filtrate.

In accordance with one aspect of the invention, the adsorptive chromatographic column
is filled with adsorptive chromatographic resin, preferably comprises of polystyrene
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
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Anberlite XAD-8, Anmberlite XAD-1l, Anberlite XAD 12,
Amberlite XAD- 1180, Amberlite 7HP, Anmberlite 761 , and

WODRe8Y/110882S861 pr oducts of Rohm & Haas Co., PCT/MY2009/000028

Phi | adel phia, U S. A ; D aith HP-10, D aion HP-20,

Di aion HP-21, D aion HP-30, D aion HP-40, and Di ai on

HP- 50, products of M tsubishi Chem cal Industries:

Lswtface Tdkihe saiflareaim, Thedsaidesriched sfsddtiok empnpasheds (+)ycatgehin gallate,

apd H103.Cro i nked | ysityrene. resins roduct.s.of ...
TREHIS P eEaP ISRt AU S iR AeH ARG C cid is then
Liidied Thpilitthg €KY Rasorptived cRRnfitdtrAites redthreiD@HK NWRier, Ofnethanol,
the present invention, the resins are ) .
sethanoh eatietonay ¢thihacstase, coerpipmey isopripybaleahels gt mixwee of the said
under . trage : - 51 ] . e
B8 bEAD PPERUB AR, THPrS R BN ot o el i
aﬂﬁlall?ﬁfrl vddyogyngpray dityer, vAtwimh oven, Cohventiondinben} imictowave oven,
XAD 1180, Anberlite 7HP, and Anberlite_ 761 (products

ofreqag WRYCROHARET @YsTS Whieh aggiamgrrnhto thoss skjlled 1 theart npst
preferred enbodi nent of the present invention, the

resin is styrenedivinyl benzene copol yner resins
n@nafiative tests tmittentify alie presescedd- @)-catechin gallate, ferulic acid, and

AR RS e AR SR,
QRiahed 6 ehfgisothegRbentObf @?{'d&t'bé}ﬂn ighRat8 1h a6 &eract of oil palm

fraction fromthe adsorptive chromatographic nmedi um
niggvasdywaingtPl&:hanol , net hanol, acetone, et hyl

aget at chl arof o I:SO C . e .
o5 i) SRS WPl P MyERlle gl s 1
t 0 papORF-catethih @allite réfbened standihbingr @f ef 0.¢% piwispieoric acid;
is mxture of water and et hanol a&%égoz%ﬁ%ﬁf erably
i®) 3Adesh splutiensisarensrest by dissolvipg 2900 med € thsrpresspt
t he ﬁ@&ﬁﬁﬁﬁﬁh@ﬁﬂ%%ﬂﬂnoldr yi ng net hod i ncl udes the use
of a spray dryer, vacuufm oven, or conventional oven, ]
ar)d Tist two edletics| aye infeetadssepahtely inpr aliPHOsystem with the following
conditions:
Equipment: Perkin Elmer series 200 LC
Column: Sinochrom ODS-BP 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 (u) in 50 minutes with linear gradient.
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

composition of the present invention.
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Equi pmrent for producing an extract of oil pal ml|eaves
of the present invention; A systemfor producing an

wezxdiwao7spf El aei s gui neensis and El aei s ol ei fBCEMY2009/000028

the present invention conpniéses: herbal extraction

tank, adsorptive chromat ographic columm, and dryer. In
accordance with one aspect of the invention, the

herbal extraction tank is constructed with steam o
jjacket -and. a.spee ' : | ! Deral B HGiSpalm 1 b
@oﬁ‘?@‘ﬂfi .°?§%egg§&$ %&Sg)gégggéioﬁ%ggk sz%%[n: eam J&ackélfp to caves by

hsiag TUEIdemficabnof the tank. O palmleaves are
m xed with water, ethanol,. nethanol, acetone, . et h%)

| . . | .
a¢ T wmpleisorambndRy diswhving i arastafite yFss vapipip HPLC

t he ' e : ' lsahins ek YedE ﬁﬁ)%ﬂ]
to %gé’és%ﬁ%gé%i ﬁngg“giri]lgtaa E)e‘()(sapr ﬁﬁgﬁﬁqﬁggltngdgi n aozlelﬁer ale
extsupematant. t ank at a tenperature in the preferable

£ e of 250C to 95QC for 1 to.96. ho The, heat |

by e Sl daio Solfromear e ATIcR R TC R Mok,

t heflofd wiE kRéwh Smeeht (FFerulib Gcidi tblekedice stahdhr@ B HizGasdt@nt phase
w th one aspect of the invention, the adsorptive

¢ hreomsistoeg efiei lofi methano} | water (e A:1xdsor pt i ve

501 SADPRICERY blisd Gl BHER el VIPELGRD Moo ot yayefoneth
PS4 passed t hrough the adsorptive chromat ographic

col um whereby the fraction enriched in (-)-catechin
gallate, ferulic acid, and phenolic acids such as

i i.d: Ly i i i .
FAbe RS SRR Ao CaFSoDng ) e AR i in b
frefachéo standmd and sdmple sdatienshiThegareseare of the hightcpupledprincipal

P G GRY) B AUPHIF AR (PG Ty e APRYLPR OF the presen

aeleqafiph.i ve chromat ographic colum with water,
met hanol , ethanol, acetone, ethyl acetate, chloroform
i sopropyl alcohol, or mxture of the said solvents, or

A B 23 e BB E B 3 SIS e teves

aphaWERIIyer, vacuum oven, conventional oven; m crowave

b A Refstons HRRdai pol erEogRLlic A s piepared B EissHRAR 0me 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
in 10 ml of methanol;

c) “These two solutions are injected separately into a HPLC system with the following
conditions:
Equipment: Perkin Elmer series 200 LC
Column: Hypersil BDS Cig 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 m1/ minute
Detection: UV 270 nm
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Qualitative tests to identify the presence of
(-)-catechin gallate, ferulic acid, and gallic acid in

wapoogsta7ért of oil pal mleaves of the present PCT/MY2009/000028

i nvention. A nmethod of idedfifying the presence of
(-)-catechin gallate in an extract of oil palmleaves

by using HPLC. a) A reference standard sol ution of )
(ﬁve chramypgagysl phiemed sfrome friprercen gtanfard osalntien Andytegf solution
(sRGat.echi . S, [ T
SSSRLCRA oAl by L8685 89ARGE: bidibady o i i
diss pregémg oTQR: peakofonfixineditie mresenbe op pailienkid nvibe composition of
in 10 mM of ethanol ; c) These two solutions are

i e PEGSERt BEIMPRt el y into a HPLC systemwith the

followi ng conditions: Equipnrent: Perkin Elner series

200 LC Col um: Si nochrom ODS-BP colum (250 nmm x 4.6
nQuaititafivedetparmination ef @egativiiin lgellplecmd. fefulic atid e anfextract of

e v e e
BROonRdthSPbNARNtifative deBEninStidn RS sRs] abfoudl &F @f—caﬁé&th\i’x? Billate in an

(i1) in 50 mnutes with |linear gradient. Flow rate:
lextragy ofjoihpatmtleavee beusing IPLGY 280 nm The chromat ogr ans

oRt aj f f nd . soluti.on and test .
) b PESrnke Tl B RS SRR E Pl S iR iR pptvine 1
28 mguf 63-catectie gplnie refereiiee sfandankinechi of @aY4d pHosphofidecid;
presence of the peak confirned the presence

f
(R)) - gst selptionyisinrepaged by disselvingmgiof xRt oh thegreseBtht
| NVERLdRdnAn q@hﬁg@e&f‘m&gent ifying the presence of

ferulic acid In an extract of oil palmleaves by using

Td) C Tiben twd sadationsare mjecitdsepaatplyantosa HPEGasystembwith the following
di ssoléﬁ'.ngs_t he extract of the present invention in

Hp| onditiors:

Equipment: Perkin Elmer series 200 LC v

Column: Sinochrom ODS-BP 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) in 50
minutes with linear gradient.

Flow rate: 1.0 ml / minute

Detection: UV 280 nm

Injection volume: 20puL

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

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./ W1,
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grade methanol, centrifuging at 4000 rpmfor 15
m nut es and coI | ecting the supernatant b) The sanple

WO 280%31pER spotted on a pre-coated silica gel EETAHY2009/000028

plate (E-Merck), along witt known anount of ferulic
acid reference standard, using a solvent phase
consisting of a mxture of nmethanol / water (ratio
7wh¥te: c) The plate is air dried and visualized under

Ubt [ Oél\({gl%ra%t %—chﬁ%@ﬁn?aﬂé{@\f@t %fﬁugéé?l%’fehm wa)rkmg

ptir p e pal “Zones Cort 6s on erulic aci
WethRiaed s@fve ¢dg/nil) bot h reference st andard and sanpl e

sol utions. The presence of the t pur.pl rinci pal
7 ¥ Ve (mghels BEES IO RIEPAE tl}eg? &eﬂ&e f‘B& n the
- r of
Hort or A ) o LE B ERER ol AT e e IBREE e ract
of =qicak peearof (-yaatechib galiate nhtaked GonatheAcferinee standard solution

standard solution of gallic acid is prepared by
di ssolving 10 ng of gallic acid reference standard in

18 mmed oﬁ&&dﬁﬁfaﬁlve dbterrinh 881 oft8k Yéthiindunt BF @REIEACIBYn an extract
di ssol vi ng ng of extract of the present invention

qu;bpahnlgaveprbymsmngPI@ ‘These two sol utions are

f& ﬁg er%xégessg%gg{ oYutlorﬁgaf ﬁnﬁ%%léwggﬁr{%@ntc%ﬁcenHatlons of

.0ns.: mer ser
200 fe/GliCabidreferddy® ﬁﬁﬁddrd BDS 165 mt. @0 20 g r@5 0. 25T g/, #nd015 me/ml

D oAb e oSSRt 4% oo
Fﬂ))o% tedt Sluttords Bl'eplareﬁl Y HiSolving 10 mg of an extract of oil palm leaves
of the present invention in 10 ml of 70% ethanol;
c) 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;5 column (250 mm x 4.6 mm ID, Spm particle size)
Mobile phase: A mixture of methanol and 0.1% phosphoric acid aqueous solution
- (30:70)
Flow rate: 1.0 mi/minute
Detection: UV 325 npm
Injection volume: 20uL

A peak area of ferulic acid was obtained at retention time about 28.8 minutes from the
HPLC data.

The amount of ferulic acid in the test solution is obtained by comparing with the
reference standard solution of ferulic acid.

Calculate the content of ferulic acid in the test solution in percentage (%) by using the -
following equation: '

1000 Cr,/ Wr,
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Detection: UV 270 nnThe chromat ograns obtained from
ref erence standard sol ution and test solution showed a

worzgooni1ggenk at retention tine about 6.6 m nut eBCT/MY2009/000028

corresponding to gallic acild. The presence of the peak
confirmed the presence of gallic acid in the
conposition of the present invention. Quantitative
d&derari nation of (-)-catechin gallate and ferulic acid
i ap I . Of r

| 2SRkt A b et o0 180 e RS RGN cplol B R Rorkine
defasdart oatve gmghl)t he total amount of ( ) - cat echin

gallate_ in an extr ct. of oil palmleaves b si ng
Hﬁitwesg)ht (gt spwpledakendQParRITS bF dest spluien %ﬂg catechin

gald plak A d}fﬁ%ﬁ(z%gld%tﬂh&ﬁ%ﬁi'ﬂ@teét s@nfah (-)-catechin
gal late reference standard in 1 of 0. 1% phosphoric
aci—tpeak preA df deruilis atid obmmedSrqm &par:&deﬂ@y stindard kelutign 200
ng of extract of the present invention in 10 m of

et hanol ; c¢) These two solutions are injected

S%hﬁﬁﬁiv)é defdrinifatibh 6f fotaf SHBnotiE Bcldd dnla2l &xA¥dcP ﬂf 011 palm leaves
condi tions: Equi prent: Perkin Elnmer series 200

cof mr&ssnlnnmmn@wssmg Q¥ spasireplagometty. 4. 6 mn | D, 5
oo DR Gy Bty Ol BIGR O ot M h Gk of byl qeids in an

nexttadt of oibpalinledwrd ofitheGisenf involticartompsingiebps Uf: of

sol vent (i1) in 50 mnutes with_ |inear gradient
r &k e rifeoeqeﬁ siandard spltipR iR epasrd b disselving 10 0angef Prewcatechuw

vol ugg SARAK AR B of P E gfa%‘é'ﬂlé?hﬁﬁl late was
obtalne at retention tinme about Z8 m nutes
10 ml of the solution is diluted with HPLC grade methanol at a ratio of 1:9;
b) A test solution is prepared by dissolving 10 mg of the extract of oil palm leaves in
10 ml of 70% ethanol, |

c) 0.9% potassium ferricyanide aqueous solution is prepared by dissolving 90 mg of

Potassium ferriccyanide in 10 ml of purified water;

d) 0.9% ferric chloride aqueous solution is prepared by dissolving 90 mg of ferric
.chloride in 10 m] of purified water;

¢) Chromogenic reagent is prepared by mixing 9 ml of 0.9% potassium ferricyanide

aqueous solution with 10 ml of 0.9% ferric chloride aqueous solution.

Leave all solutions (standard, test and blank solutions) in dark room for 5 minutes.
Make up all solutions to volume with 0.1IM HCL aqueous solution, mix well and leave
in dark room for another 20 minutes. Measure absorbances of standard and test
-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. Célculate the

concentration of total phenolic acids from the standard calibration curve.

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

using the following equation:
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fromthe HPLC data. The amount of (-)-catechin gallate
in the test solution is obtained by conparing with the

WO efoenie8e st andard sol ution of (-)-catechin geCT/akY2009/000028
Cal cul ate the content of (4¥-catechin gallate in the
test solution in percentage (% by using the foll ow ng
equation: 1000 Crt / Wb5hwhere: C = concentration of
Gopoca /ewhin gallate for test solution calculated from
wor ki ng standard curve (ng/m) W= weight (ng) of
Q@ﬁfﬂ'e taken to prepare the test solution (rTg) rt =

ﬁbfn % ?o’fﬁ;xﬁehgeggﬁé‘ aGiak 16t ?6359 l%ﬁh c'hﬁl?%cf tﬁgm working

test so lon rs= area of cate in ga
stlanmrdedrvbr(mmmlbae reference st andard sol ution A nethod

_quantita ed mnatlon al unt of
%FS’Y &‘ t{me Oil ?If oopreppre g?el te%gp]th% gyggo by usi ng
HPLC, a) Reference standard solutions of ferulic acid

with four known concentrations of ferulic acid
Thé @r@nnfemgcrammompassem Aleirapegtio GomgosHion Gomprisipg e extract

PPt Al (GR FRrEROGFEn R B0 e RBrbBol o ff it forms of
tea, Mlﬁaarceﬁe@»tatﬂets S64erplgcHevable efblan cepsuleaGbftofapsile, granule,

pal m | eaves of the present. invention in 10 nmi of 70%
diech sranule) pppder, g@%@ Popdere SEHPNEHTER CTBPSioRBsand suspension,

R
t:
BREH i a1 B el SEPRE H il B frefetigh of BXRRYR sress
series 200 LC Colum: Hypersil BDS Cl col um (250 nm x
mm | D, .5mm parti.cle.size) Mbile se:
BTt o o BRGNS GROBPRSEY S qsiraciadial Ppfposition
comprising an effective amount of the said extract, for example 1 mg to 800 mg, more

preferably 300 mg to 500 mg, and a pharmaceutically acceptable carrier.

The present invention provides a pharmaceutical composition comprising the novel
extract formulated for oral, buccal, rectal or transdermal administration or in a form
suitable for administration by inhalation or insufflation (either through the mouth or the

nose).

For oral administration, the pharmaceutical compositions may take the forms of, for
example, tea, tablet, coated tablet, lozenge, chewable tablet, capsule, softgel capsules,
granule, coated granule, powder, soluﬁon, syrup, emulsion or suspension 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, microcrystalline cellulose, starch or tricalcium
phosphate); lubricants (e.g. magnesium stearate, talc or silica); disintegrants (e.g. cross-
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 1n the art.
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(30:70) Flowrate: 1.0 m/mnute Detection: UV 325 nm
I njection volunme: 20nL A peak area of ferulic acid was

wobkitailngs2 at retention time about 28.8 m nut esPET/BIV2009900028

HPLC data. The anpunt of fé@Pulic acid in the test

solution is obtained by conparing with the reference
standard solution of ferulic acid. Calculate the
daguidnprepératienulforc ogali afinuinistrhtgort esdy sakleuthieoforim of, for example,

ercentage (9 . using the .foll owi ng equation: ,1000
BB oty e iohS, o USROG (Y el OF PESSSRPA B¢ 8ty product
thﬁ}co‘ﬁQﬁtﬁﬁb& nwﬁl%' iRt @dofheP BuabIK | PehiSbayias e GaY V%uch liquid

(nmg/ M) WE weight of sanple taken to prepare the

tpeeparaieng mayrbe(prepared by-conyaiticnabmeats With pharmageitigally acceptable

' 1t h > ' = Kk fooL
PR BE Sl 3T Bl BB 8" shiblioD Bthre Bl derivatives or
s@titdpbteQedible as) ‘éﬁn@b@ﬁyﬁfg@%@tsi @Y. Obcitith A RBERR Hoh-aqueous
acids on an extract of oil palmleaves of the present

ivelisles (98 #nondiarly oflygsterse ethyloa)pehad wE diagtionatadeyagstblsr oils); and
S Y PIYe : T
OB, {54 bS] 8, b DS B BnRD B i) The

nol1 c aci extr aves O

rementions magraisocrontaimbufferisalys, Skemsringf colediridy aef sweehaing agents

standard solution is prepared by dissolving 10.0 ng of
37 BPRJEEE¥Ehui ¢ acid reference standard in 100 n of
HPLC grade nethanol. 10 ml of the solution is diluted

with HPLC grade nethanol at a ratio of 1:9;
Preparations for oral administration may be suitably formulated to give controlled or

extended release of the extract of the present invention.
For buccal administration the compositions may take the form of tablets or lozenges

formulated in a conventional manner.

The pharmaceutical compositions according, to 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 insufflator. Transdermal preparation for external application may be
formed with the aid of any suitable cream, ointment or lotion base known to those
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 oils.

In a preferred embodiment of the present invention, the pharmaceutical compositions
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.
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b) A test solution is prepared by dissolving 10 ng of
the extract of oil palmleaves in 10 m of 70%

weewanol7g2 c) 0. 9% pot assi um ferri cyani de aqueoRGI/MY2009/000028

solution is prepared by di®sol ving 90 ng of Potassium
ferriccyanide in 10 mM of purified water; d) 0.9%

ferric chloride aqueous solution is prepared by

diThs adrwi Mshafifadegticdllyt asceptablehtanriérd easi used (hemdin aheans one or more

purified water; e). ent reagent is prepared.b
nSinpayible sglidygr 1@1\@6/091;{68 g'g‘f’% ! iﬂ%ﬁgﬁ?@g‘“ﬁ%ﬁﬁlﬁe“){s known to
Sg%r%ﬂs Wwﬂég M of 0.9%ferric chloride aqueous

a

solutio eave all solutions (standard, test and bl ank
solutions) in dark roomfor 5 mnutes. Make up all

ot G A Ao PGP LSt cri
MhRUWugsrs sHIPSUIEI08) TMidesd 8R® s@rose! BRArUcRAS cb@Sdtarch and potato |

solutTons at 679 nmagainst blank solution. Plot a
sstarchaccliulost idprivativen sealirasesodiin garbommratiyleglludeseoeellulose acetate,

standard s ti o s._axi s-x and absorbance as axi s-y.
Cﬁ?‘gﬁfcé?%y%}én%%anlcﬁel%ﬁ ation of total phenolic acids

fromthe standard calibration curve. Calcul ate the
content of total phenolic acids in_ the tetgt sol ution

i A peonosed lpse (of thy cRIMPASIUORC apenrdigg; fpy the present mvention for
1 . . - - . t
L
Wb kg 1o 0Stmg devecfdhe setiverpgmilient/er undidyit, exprpssedfas the weight of
; §é<ﬁ| efmé?ﬁ%ﬂ%i?é&sregtﬁ%% é@ge@' tés%%te@,ﬁ‘élf g ?,glnt%)4 gxrﬁgs per day. The

CQHROFiIT AcPBnf BAMEE Fubdof AdinRiduafieh. [PRENAESPpALREIAIbALIt may be
to the present invention, wherein the conposition is )
i mecebsan tormakegputinevariatipheto, the dasage depanding on deaggand weight of

C&%mp’aaglel‘iat ats%pélle is g %@ée%t‘ya 'of ?I?ef éon?lﬁﬂﬁxuéo% A e dosage will also

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 in vivo test model.

In accordance with another embodiment of the invention, the extract is used for
reducing or preventing oxidative stress in mammals and poultry 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
the extract is non-toxic at an oral dose of 30 g of extract of oil palm leaves / kg of body
weight in Sprague-Daney rats.
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coated granul e, powder, coated powder, sol ution,
syrup, enul sions, and suspension, useful in humans or

wo owei1Est mal s for the reduction or preventi onP@I/MY2009/000028

oxi dative stress. Furtherm3te, the present invention
enconpasses a pharnmaceuti cal conposition conprising an
ef fective anount of the said extract, for exanple 1ng
t Qe BRAnF ral WsfocPiafu@i 48 0¥ 0330g 6B ekteach 8P oilPaln@ Mdvés per kg body
phar maceutical |y acceptable carrier. The present
iweighttpcodayiseonsideredapimeprese and saf&l  conposi tion.
conprising the novel extract fornulated for oral,
buccal, rectal or transdermal administration or in a
formsuitable for adm nistration by inhalation or
insufflation (either throgga®ipggputh or the nose).
For oral adm nistration, the pharnmaceuti cal

dMapuiaicture of Extract ef@il Padmiemanes of | for exanple, tea,

tabl ety C -
AR50 3 b SRS RSB b By, o i o
Peselgsthar®O (tdtib B7 b$ Woltdne) ealAlRiuo 60-65°G demappsoximately 60 minutes.

prepared by conventional nmeans w th pharnaceutically
e prulima:SIuEE Vs difesecCtemehdwoi At ap 5@5?& glofhpangl yielded about
| éﬁgqmrm;i starch, polyvinylpyrrolidone or '

%g%?ggédgpy methyl cel lulose); fillers (e.g. |actose,
m crocrystalline cellulose, starch or tricalcium

osphate): lLubricants (e.q. magnesi,um steargte .talc
eybe Rt crug St el 85 Hen RBRRRY 7 holeB] lciprive
REtonYdtByhply I Ol i done, cross carnel | ose sodium or

sodi um starch glycolate); or wetting agents (e.qg.
sodi um [ auryl sul phate). The tablets nmay be coated by

di um | _ bl et _ ,
SRPA AR IR Mhab R Uy et P ARIALLR0R { ltunn (5.0
0 ugixom: g to give ?dehnﬁn volugm?ebdfmﬂt atee tndtc Phieegolumn was
m e presented as a dr roau .or, cons util on ..

ke e abart GoH@Rugs volBies Qfaieniad Weieh ribebde spst liqud
et Sk Rﬁ'ﬁﬁ QBSor B REs PLsPal fio e SOMMENTROSMmn was first

neans W t ¥ pharmaceutically acCeptabl e additives such
ahuted syithn Hi08gmh g€ deienigzed geates do remove salts, pugacs [and |ofes unwanted

%rgl}o\f)g}ﬁcvs%lsjst%ces.

The column was then eluted with 1500 ml of a mixtﬁre 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 enriched in (-)- catechin gallate,
ferulic écid, and phenolic acids such as gallic acid and protocatechuic acid.

The resulting eluant liquid was further concentrated in a rotary evaporator to 50 mi 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)

Ferulic acid content — 1.5% (By HPLC assays)

Total phenolic acids content — 10.2% (By UV spectrophotometry method)
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hydr ogenated edi ble fats); enul sifying agents (e.qg.
| ecithin or acacia); non-aqueous vehicles (e.g. al nond

W@RM09/18178Y esters, ethyl al cohol or fracti onatRdI/MY2009/000028

vegetable oils); and prese2¥atives (e.g. nethyl or
propyl - p- hydr oxybenzoates or sorbic acid). The
preparations may al so contain buffer salts,
flavouring, colouring and sweetening agents as
appropriate. Preparations for oral administration may
be suitably formul ated t cE§AMPEER rol | ed or extended

gg%@g‘?&u% ofﬁfl’trgg{({f%ﬁ?%fmmv&r esent invention. For

admnrstration e conmpositions may take the
100 &y of frestbbt palno leavey wagast fuds smbl pides of sbout 2 cm in length and
conventjonal manner. The O%hﬂr macgeut i cal cgrn‘?osi,ti ons
P g

HertrReh 27 6XEII0B 1R nh00P ifenel &Anixkye b Walirisapseryg solution
; 1N ,j,,g{é,% ' 4 [ d oral

?I%Eg?%ﬂa@anp egao %f/%éggédg ggrdeggrsg{biﬁ for the

said adm ni strations include sprays and aerosols for

e in an inhaler or i fflataor., T d I .
1RE shfte ERiAA G RBE serdrete s rale 1BReR Bl e hamugh o caridee
Wteh with§odé 6ize fof AYpmUThe Mlt@reﬁ_r]ﬁ?ﬁﬂ walk Fo®dhtrafl drdkl 8teduced
base known to those persons skilled in the art. The

pressuia o8 0% 0% MRp @t 7076 e fersr apriorignately 1208 Jire ok gencentrated
' ' A poylsated in rectal
?ﬁyﬁﬁ%@?{%ﬁﬁﬁgﬁ%@gég@f ‘ories or retention

e.g.

enenas, cont ai ni ng conventional suppository bases

ch as cocoa butter qr other fats and oils. In a .
Iher T gf“_dt TRt M8 Srhgard ion adsqigtive column
Q%Mﬁfgﬂﬁg?c@agﬁggpag%ﬁl&g%téep chidth g@ﬂg UL gisier a1t:1d 150 cm

capsul &, onprising from about 1% to abou

En2tho The lvelwai Wae packedt witha polyimizin resio wwithl partioleadizatanging from

g@_%gof pharmaceuti cal acceptable carrier. The term
Mfiteut i cal | y acceptable carrier' as used herein

means one or nore conpatible solid or liquid filled

di luents, or any pharmaceutical excipients known to .
bbe solumnswas thed washed avidy 200 litres of deionized water followed by elution

with 200 litres of a mixture of water/isopropyl 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 ata
pressure of about 0.5 to 1 bar to yield a purified eluant liquid enriched in (-)-catechin
gallate, ferulic acid, and phenolic acids such as gallic acid and protocatechuic acid.

The resulting eluant 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 at 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)

Ferulic acid content — 1.6% (By HPLC assays)

Total phenolic acids content — 10.5% (By UV spectrophotometry method)
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Sonme exanpl es of substances which can serve as
phar maceutically acceptable carriers are sugars such

w@goatt7ese, gl ucose and sucrose, starch such BGI/3B2009/000028

starch and potato starch, ¢é&llul ose derivatives such

as sodi um car boxynet hyl cel | ul ose, cellul ose acetate,

and mcrocrystalline cellulose. A proposed dose of the
tgt{mﬁ RfiRient M RNtioA Y Qhalitative and
adm nlédstrat |lgﬁp%dég%%r&&lam§)£}omte ly 60 kg}fg dy
waiagtitativeandlydisy to 1 g, such as 1ng to 500 ng dose of

the active ingredient per unit dose, expressed as the

wei ght of dry extract. The unit dose nay be -

GRS 8hfigkes kO EorfitaMPleSencd of Qf)‘batdcﬂiﬁ%aﬂﬁﬂ‘e fhaylic ﬂ'di@ and gallic
dose wi || depend on the route of adm ni stratl on.

weid inhtheagnmrnositignelor ttharprrsenhﬁve%% s §3Pgd 1yt rPé{kEhm Layer

BRI TIRT P I SO AIR AT Oud g L)

inhethedzrad iféllows: t 0 be treated. The dosage will also
depend on the route of adm nistration. The precise
dose and route of adm nistration will ultinmately be at
the discretion of the attegdagprphysician or
veterinarian. The extract prepared according to the
[HREE dentifiativh of (Y€ atexhin gaBatedn Extunet of01il Raimdgeaveshd

free ra ical av ng.ef f ect n_vi
ottt of Gty EojAteiaTiermes: yaidlnd P BVl 1, gt of 0.1%
;pﬁa&phaﬁe éid td forAcEOfdeRAe hidardaital enbodi ment  of

he ‘i nvention, the extract is used for reducing or

|bn pareHel, a gesbsaletian ofdhe exteass of therpapsent @anmeﬁmkﬁxample 1
dmin n
ST RPAEREAErt Btk BlyPER, 10 L PERcl
corrp05|t| ons nmade according to the |nvent| on are set
forth bel qw. Toxicity udi es erfor n the . ]
doRpROBTR SURIYS Wite %Fee@ AFEB IO gﬁiﬁﬁ'ﬁ 5oL it e following
.BRaifshd-act is non-toxic at an oral dose of 30 g of

extract of oil palm]leaves / kg of body weight in
Souipent: Pevkie Flmeat wrige 28 HCng, oral dosage in humans

Y1 2% oS B EED Qludh [2RBLM | £BYES 1BE5 iFoRARY 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.

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

composition of the present invention (as shown in Figure 1).
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wei ght per day is considered appropriate and safe.
EXAMPLE | Manufacture of Extract of Ol Palm Leaves

WoR@WA1®B682 g of dried oil pal mleaves were extrBCI/A2009/000028

with about 500 nL of a m x2#re of water/ethanol (ratio
3:7 by volune), at about 60-650C for approximately 60
m nutes. The resulting slurry was filtered through two
| ayers of rmuslin cloth anggxunPOEdt about 502 g of

crude extract liquid. The resulting crude extract
(14 Kdpnfifiatine of Eenlis acidin bxtcest ahDikBabm perves

' : fact Ll :
SHE AR o R L BRUIEHT A A b o
@fﬂid@ hiagthh@olg icwhixigxge_dl aleOgO lemAT(é'oSroﬁ 5 lahi:nmtes?zilﬁﬂ the. suphmatant was
col utm was washed wi about 4-5 col um vl unes,_o
deliesiidy dhe, BBHe We £t PARCLRR oRe-oplyth 364 GEhanELC plate (E-
i - | - ' |
ISCBO1g AL F nRRITE LS, OB U oo
phiserconsistingmmextazof metlsmght watenmatio?Agr unwant ed

hydr ophi Il i ¢ substances. The colum was then el uted
with 1500 m of a mixture of water/ isopropanol (ratio

3hé phite wad siFrBiedatdviduARES tnddltk Ultr@Wibiet @V laglp alwabelength 254

mnute at a tenperature of 600C and a pressure of 0.5 .

nm. Lighipurple priaripabzqnes conrespording e fermlieagidenere ohigvedin both
=) - ' . : - i : olic

LerbisaSEERBL o PRk ST (BShBumMEABRENT | T 7y
resulting eluant liquid was further concentrated in a
rotary evaporator to 50 ml_and the concentrated |iquid

was dried in a vacuum ove for 8 hours. 2.52

IO Gl oG of B R kO QeI e ‘{Ey

P afsgadlysicid reference standard was dissolved in 10 ml of methanol to form the
reference standard solution.

In paraliel, 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 series 200 LC

Column: Hypersil BDS C;s column (250 mm x 4.6 mm ID, 5 pm 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 test solution
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).
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Ferulic acid content - 1.5% (By HPLC assays) Total
phenolic acids content - 10.2% (ByUV spectrophotonetry

woreaobody7EXAMPLE 2 Manuf acture of Extract of O PCPEMY2009/000028

Leaves 100 kg of fresh oil 2pal m|eaves were cut into
smal | pieces of about 2 cmin length and transferred
to an extraction tank. 1000 litre of a m xture of

wat er /i sopropyl solution (ratio 3:7 by volune) were

a9aastiande NGRAIART 0P CPCSelRh Sall shd -Egﬁllﬁ!r Hgiﬁ present in the

~extract liquid was separated Tromthe | eaves

faomtpmsitivg ofirtheigiresent amventige Werk taarried tdutpby eH?Lﬂe méthod as
|25.0 mm_The filtered liquid was concentrated under a

QUOR¥Ed pressure of 0.08-0.09 MPa at 700C to form
approximately 200 litre of concentrated fluid extract

(Density = 1.10-1 .20 g/ cm3 The resul ting
concentrated fluid extracﬁwm ected to adsorptive

PR R PGt T g i R AR OR PR oy,
mcpmdmm g iiseriab yiemrﬁmerths laﬁlo\mttdf (Pacat¢ohire gsllat€in the extract
\rﬂ?nal ng@flrom Hrrgé &he col um was then washed

©H P21 '99VES *mped water fol | oned by el ution
with 200 litres of a mxture of water/isopropyl
solution (ratio 3:7 by volune) wth a constant flow

rlameg of (abcaiitchin Fallate rrefdrenvensttmiand wast dispdvesd am el afl of 0.1%

20- 300C_and f. _ab 0.5 1b
BROYihart oG AR 08 st SRR P cheg 10

(in parafitie & sh s@latidrdbPthe feRfrhldtiof ﬂfe‘:presenﬁm%ﬁnﬂwmﬁe@m Efample 1

such as gallic acid and protocatechuic acid.
veas prepardl W djsselving aQﬁ mgmngm to Bpraalyzad im0 mcl oﬁ ethanol.

spray dryer. The inlet tenperature in the spray dryer
was set at about 1700C to about 1800C and the outl et

&mm’e asa;taw wewocrhed outonathess sohtBECby dnjabuing sepfably into a HPLC
eI I ow—belfge powder with the follow ng
éﬁ%@r@wﬂy@g Yoliqwing gonditions

Equipment: Perkin Elmer series 200 LC

Column: Sinochrom ODS-BP column (250 mm x 4.6 mm ID, 5§ um particle size)
Mobile phase: A mixture of (1) 2% (v/v) acetic acid and (ii) 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

Detection: UV 280 nm

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—catechjn gallate in the test solution was obtained by comparing with
the reference standard solution of (-)-catechin gallate.
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(-)-Catechin gallate content - 1.15% (By HPLC assays)
Ferulic acid content - 1.6% (By HPLC assays) Tot al

WQkwpo1i782 aci ds content - 10.5% (By WV PCT/MY2009/000028

spectrophot onetry met hod) Caér acteri zati on of the
conposition for the present invention by qualitative
and quantitative analysis Qualitative analyses to

qhafcbntehisfRSesatachif gdilale ia ahierbl sohgimhliapercedtgge (V4 )ovaaiattulated
and gallic acid in the conposition for the present
by peingitimfollenangequationf out by Thin Layer
ﬁ@ffﬁt/%f aphy (TLC) and H gh Performance Liquid
romat ography (HPLC) nethods as foll ows: EXAMPLE 3
Mt | dentification of (-)-Catechin gallate in Extract

Ol Palmleaves 1 ng of (-)-catechin gall .
o Eonsreteingigara it aes b s ol pnppltiag! o working
RARERARHIVe (B! /dnfy0 form the reference standard
solution. I'nparallel, a test solution of the extract

O =tweightr(og of sample takien o ptspateibeitestsolitioming) 1 was

d by, di l.vi 20 f extract to b
DR Bfa ¥ TRt ey ef SRafe Bon e Sebfor T ons wer e
i pedkefle SEMEAy-@ltdhin gdllate cbtailedremshe rofwehde stdidard solution

follow ng conditions: I%qui pnent: Perkin El ner series
allate cogtambe Hr GmBDEFBE a8 m (250 nm x 4. 6

go6oates
| . . . \ . _
TR L2, RS aie 16 Rilor DA 7RACcHh Balhd) ol in the
sompesitiomobthined i Bxample tl echsalt 1%92% of sol vent (i) and
8% of solvent (ii) and is increased to 31% of sol vent

(ii) in 50 mnutes with Iinear gradient. Flow rate:
1.0 mM / mnute Detection: UV 280 m

EXAMPLE 7
HPLC Quantification of Ferulic acid in Extract of Oil Palm Leaves
HPLC method was used to determine the amount of ferulic acid in the extract of oil

palni leaves 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 1
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;5 column (250 mm x 4.6 mm ID, 5 pm particle size)

Mobile phase: A mixture of methanol and 0.1% phosphoric acid aqueous solution
(30:70)
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The chromat ograns obtained fromreference standard
sol ution and test solution showed a maj or peak at

WO 2a0ent1d78n ti ne about 28 mi nutes correspondi ngPEDHMY2009/000028

(-)-catechin gallate. The resence of the peak
confirmed the presence of (-)-catechin gallate in the
conposition of the present invention (as shown in
FFigw atel )} OEm%BnEtM TLC ldentification of Ferulic acid
in Extract of O Palm Leaves The extract powder of
otheﬁ%ﬂ%q\éé%@nobt ained in Exanple 1 was dissolved in
relals %@aﬂol centrifuged at 4000 rpmfor 15
m nhut es an e supernatant was collected. The sanple
was first spotted on a pre-coated silica gel 60 TLC

allés%gk élfeg?)rg %%réh% ﬁ a@,swb&&a‘a&g%g &g‘%\/%gﬁ? g{)% a?g% fnfautes from the

CAPSCatd\@s ShoWndnFigure’).net hanol / wat er (ratl o 7:1).
The plate was air dried and visualized under Utra

\/ ol et (U\/) | anp at wavel ength 254 urn. Light purple

nC| COL f I, th
Ay GOBENC R B BRTEURL e Gh bR B Wihfaring with the
Stafe,fémrstz{nasm%bnmn iofi fdrilieisodd.2) . EXAMPLE 5 HPLC
Identification of Gallic acid.in Extract Q| Pal
L &b eapterth oﬁger'elfc agid ym the fget splytigndp ahtcenGes (o pas widiied
ua@f nmet hanol to formthe reference

fg%ﬁ%hgg)@ utlgn I'n paral lel, a test solution of the
ekﬂOOa(Cm/Wrsthe present invention obtained in Exanple 1
vvag repared by dissolving 200 ng of extract to be
2HBF

zed in 10 M of methanol. These two sol utions

VeI-EcdnobeioH of RRAAISR Foritddt SolatidiRtlodxed Gommvbdikidghe
foll ow ng conditions: Equi pment: Perkin Elner series

2@@n¢a@i@@wﬂmlm}bersu BDS C18 col urm (250 mm x 4.6
= \leggt (ITJEQ) R rs:grhﬁle Gakths %)repare the test solution (mg)

1, = peak area of ferulic acid obtained from the test solution
Is = peak area of ferulic acid obtained from the reference standard solution

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

obtained in Example 1 was 1.5%.

EXAMPLE 8
UV quantification of Total Phenoljc Acids in Extract of Oil Palm Leaves
UV spectrophotometry method was used to determine the amount of total phenolic

acids in extract of oil palm leaves obtained in Example 1.

10 mg of protocatechuic acid reference standard was dissolved in 100 ml of HPLC
grade methanol to form the reference standard solution. 10 ml of the solution was

dituted with HPLC grade methanol at a ratio of 1:9.
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Mobi | e phase: A m xture of nethanol / water /
ort hophosphoric acid (20:79.9:0.1) Flowrate: 1.0 m /

WOorRwatl 78t ecti on: UV 270 nm The chr ormat ogr ansPGHMai20@d)00028

fromreference standard solR&tion and test sol ution
showed a mmj or peak at retention tinme about 6.6
m nutes corresponding to gallic acid. The presence of

tifreRPBkMEORS | bf Bsiatd SIS QA8 @ 18 ofgdthdrdl @@lb@hmomm) were

conposi tion of the present invention (as shown in

Pinpticdo pariet ml yolumetrigBasksi rgsmfsm(ely “koah sk, 5.0 ml of
BRI SuaG, b HEir 90 854 i RGBSR butkfe LG GO IRPPOHESF O

nvent'on wer e ca

@h‘rcfni&geﬁw&eaﬁmﬁ potakifiuG fé@nﬁgﬁmﬂe: sxﬂtmo:m 088% ferric chlonde
(-)-.Cat echi n gal | g in Extract of G| PalmLeaves
u@"ﬁé‘fﬁéaj Wﬁée%@é to determ ne the anount of

(I%lz:al ng%‘a ?f‘ﬁfhpw&l%qeﬁ?ﬁ ?ﬁﬁ&o&ﬁ £} 3 mﬁﬁ‘llté@ Eﬁ@ﬁ’ﬂa?sk were

-catechin gallate
nede mprto eohmmrwaln 8. IVGEBICH asctnnmﬁdwﬂh The rsblutlﬁnwm%leﬁ in dark
phos ic.acid to formthe reference standard
§?ﬂ‘ﬂ?‘i’ m%‘%eﬁar allel, a test solution of the extract

Qo aBROrRRE B tah e B 1uABNOR B AR Surke 8 2 FSOh 8 nswa&e blank
prepared by dissolving 200 ng of extract to

aolatign eAi standard calibratioreeuremves plapiedbnysay gomn@am ¢fj stapdard
t t he ti tely int
B AR R ok ReT e Condi ¢ oo Baui prient -
leé labday Eiédggkrfsﬂmmaﬂﬁhg@ tﬁoéuwmcﬁmltdmm msﬁga_y
COol um mm X nm partic 1 ze) . e
erfa@lgmgAhW%pm%ﬂmW@)m ;) 0f JPWQ@E%% thagol @%ﬁbﬂ&%% ml of
esto‘?ﬁﬁ (thoea ﬂ%ﬁg@ Itl;(éat@gt sButbH Was! ﬁ@rwlx@m@ 3O fethod as

vent solvent (11 m nut es
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.

The content of total phenolic acids in the test solution in percentage (%) was calculated

- by using the following equation:

500,000 C/W

where:

C= concentration of total phenolic acids for test solution calculated from working
standard curve (mg / mL)

W = weight (mg) of sample taken to 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%.
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with linear gradient. Flowrate: 1.0 mM / mnute
Detection: UV 280 ran Injection volune: 20nL A peak

WQer@a/181787 - ) - cat echi n gal | ate was obtai ned at PEI/AN20@r)00028

time about 28 minutes from2he HPLC data (as shown in

Figure 4). The anmount of (-)-catechin gallate in the

test solution was obtained by conparing with the

ref erence standard sol uti BXAMPLE)9 cat echin

al late. The content of (-)-catechin gallate in the, )

etermipation ohantioxidantactivily (fogomposition) ferthe pressyt invention by
i . f ol | ow equation: 1000 Ct / W where C =

z%@n@r@ i‘%lr(}) %ﬁh%’_ﬂ) -catechin gallate for test

Soitiskidain aaivity|oftthel chmposition Komnthe Preseniaindemionvway defermined by

m) W= weight (ng) of sg.nﬁle_taken to prepare the

HERe s TGt lﬁ"(’?(ﬁ)m‘?q%']s— 35dqkO%F ea of (-)-catechin

g?ll(li‘;ffeg g?g%h{k%qggxfﬁg% tg@lggbe;ﬁtthé RbMbb&fioh 9f BRAfreddiidnvention

_ ] obt"al ned fromthe reference | i
PR fired radikcalt scamer(ging @atidtyhoh thyatompasitiopnek the pregent ggvention

.HPLC 3ssa The HPLC ass showe at t - .
SR Bt TooPle: bt GRFRIED. B U Rl pioryl-hydrasi
¢OPPHS ichiopimcit diithegetbdliobXaPl 2 ndieFhe lactiity EXd¥VENdiuated by the
HPLC Quantification of Ferulic acid in Extract of Ol -
de¢rease & thepbsgrbanqeens agesulizaf 1A coler change fpmepurpls to yellow.
amount of ferulic acid in the extract of oil palm
| eaves obtained in Exanple 1.

10 mg of sample powder obtained in Example 1 above was dissolved in 5 ml of

absolute ethanol as sample solution and 0.2 mmol / L of DPPH solution in ethanol was
prepared. 1 ml of the DPPH solution was added to 4 ml of sample solution. The saniple
solution was then left in dark room for 30 minutes. Absorbance of the sample solution
was measured at 517 nm. Lower absorbance of the reaction mixture indicated higher
free radical scavenging activity. Butylated hydroxinasole (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.

Percentagte (%) of DPPH free radical scavenging

Concentration (mg/ml) BHA Extract of oil palm leaves
obtained from Example 1

0.125 58.15 92.52

0.25 67.79 95.78

0.5 79.76 , 97.18

1 86.84 96.84

2 94.12 94.34

Table 1: Percentage (%) of DPPH free radical scavenging activity of extract of o1l palm
leaves vs BHA ' ‘ -
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Ref erence standard solutions of ferulic acid with four
known concentrations of ferulic acid reference

waewnda7e2 0.15 ng / m, 0.20 ng / m, 0.25 ng PCHYMY20094)00028

0.5 ny / m were prepared BY dissolving ferulic acid
reference standard in 70% ethanol. In parallel, a test
sol ution of the extract of the present invention

obtai ned .in Exanple 1 wagxs®pgedoby di ssolving 10 ng
of extract to be analyzed in 10 nl of 70% et hanol .
Reduciag Loyeer\gf the Comppaition for the present campositions by

FURRLE BENBEBRIE! kb & B e HE Sl Byl i Erampe 1
206 deferﬁ‘nhadnmccofd;m@ rtslyiotdaﬁiﬁnﬁfemoyanide @ﬂﬂﬁumnmetnocﬁ Iﬂmng of

SRIE O dan Ps) PSRBT - el e digtoledcity o 8 of absolute
éﬁﬁn@l%scké?ﬂblé @bﬁm& P n&ﬂ of 148 Bifle Q%fu@i%ﬁ'\%k dés%l%lﬂ]m ml of

I njection vol une: A peak area of ferulic acid

Aestilled waten enid muqu@wénz pon afiOrdmabbliphophaterbiuffier and 2.6 anh of 1%
the HPLC. dat a s shown jn Figure.5). The.a n feno
plfsn Taitiynine Audene dolulign, PHe fisthte MAT iRABHRH ¥ s0°C for 20
&OARES. 1200 mMolf N 0V RichRr&icef€ Bcidtaanésis bohfortwaanthe added to each
ferulic acid. The content of ferulic acid in the test

@@nplsusehmpﬁ Prer semplensplution wegeentrfuged af 3Q00gpmytor AQ opuputes. 2.5
concen g?\?%f&#emﬁﬁ%?f}m%?; %nYYOft es l(ésol t?r nd 0.5'ml of 0.1%
faatic uthdrdt fagqusvuswosokitivg. SFiengalic ceolod Efipthe sdh)tlon ‘(potassium
ferricyanide solution) changed to light yellow due to the reducing power of the
composition. The presence of reducing agents (antioxidants) in the composiﬁon caused
the reduction of Fe’* (Ferricyanide complex) to ferrous form. Therefore the Fe?*
complex can be measured by the formation of Perl’s Prussian blue at 700 nm
(Absorbance was measured at 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.

Concentration Absorbance (measured at 700 nm)
(mg/ml) o
BHA Extract of oil palm leaves
obtained from Example 1
1 0.8897 02296
05 0.7322 0.1603
0.25 0.5777 0.1177
0.0625 0.2769 : 0.0015
0.125 0.4054 0.0115

Table 2: Reducing power extract of oil palm leaves and BHA
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W= wei ght (nmg) of sanple taken to prepare the test
solution (ng) it = peak area of ferulic acid obtained
WO p@si11d182 t est sol ution rs= peak area of ferul PCI/AB2009/000028

obtained fromthe referencélstandard sol ution Ferulic

acid content - 1.5% (By HPLC assays) The HPLC assays
showed that the anount of ferulic acid present in the
conposition obtained in EgxApeLEvES 1. 5% EXAWP] LE 8

UV quantification of Total Phenolic Acids in Extract

of wiya Reduetioncofldpid Rerosisation hydixnactiof QP als Loaxes
RS ohidallpd SEBSTEAE oAl O ol Fhfth RS ol e G fSnsrated by

é&t&i‘mlim'ﬁg ﬂi@liﬁggieﬁﬁﬁd%ﬁbnaﬁhﬁiw@g}&bpﬁwﬁoﬁblﬁfﬁa bg oﬁ\/zpelnln1 leaves in
i ssol.v in 1l of HPLC grade pethanol to formthe
r ﬁ’@Péﬁ{e‘ghs(i‘f‘aﬂ\éQﬁd tedi Ups ef? thejmos degpstating effiict plopridagiye stress

et hibalsTin the Crelh 861%s A S38Mon e 1bids?lesiefly fn ghe formation of
nebloadialdehpdes KMIDK). s Thet lewel) ofvdimd ppgekidaetiero eaphe asssessed by
25 m .volunetrjc.fl.asks respectively. .To eac ‘ .
SRemsyring e leeh GF I R R tathre sopmtey LRk in serum of
agﬁé ?Jeﬁ)ﬁddti%iiﬂdhceé%irﬁalg_ MDOfre£0M RIRRbKarbiAAICRd to form a
[0.9% potassium ferricyanide solution: 0.9% ferric

celased sibstapee whigh ca bg meayurpd opdoma@igally. The st andard

.{h | uti Jdeft . : )
ROk 3B S B3 b
HA and m iId well. Thd solutions were Jeft in dark

HoonPFBIP 20! mi nMPe THe absldF#i@msBe of st Almipigtration of

gol uti ons were_neasured at 697 run_agaijst the EI ank
dol ution. AlstB#SEFR) cdl i br &Pp¥nl-elrve mas bt By
USing concepntration of |standard sol utions as axi s-X
and kbance asd axi s-ly. - -
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
1/kg body weight weight

As shown in Table 3 below, the-serum MDA levels were higher in lipid pefoxidation—
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
anti-oxidative stress activity of oil palm leaf extracts.
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The assay was performed according to the W
spectrophot onetry net hod by di ssol ving the conposition

waraoty1008211  of 70% aqueous et hanol ; pi petti ng BCUBYR2009/000028

of the solution into a flask and the test solution was
prepared by using the sanme nethod as above. The
gosorpance of total phenotlic acidsS[in extract of ol |
pal m | eGxp was obt aNneef Rats @2l ehgtMewt Saum MpA hevel
shown in Figure 6). According to the stantemel/mL)
¢at+brat+oen—curverthe—concentrattopnof —totat—phenotiT
aci ds fGoamol he standard c@ ibration curve wd13

0
+ At 1 Lt o~ ot Ao +
Gat-cutat-ed—Fh f—tot-al—phenotec—aci-ds—+r—the

a echnt Aant Pa
tt estposiiveToaticl N percentage (%9 wap cal cul atebiby
using-the follow hg equation—500,-PO0—C/+Wnhere—C=—
concentreadiegan of total phenolic acjds for tagiyy
solution calculated fromworking s
m.) Wt weight (ng) of sanple taken to prepare the test
solution (ng) The WV spectrophotonetry nmethod showed
that the anount of total phenolic acids present in the
conposi tion obtained in Exanple 1 was 10.2% EXAMPLE 9
Determ nati on of anti oxi dgrismptkMi2t y of conposition
for the present invention by in vitro and in vivo
neadetynf Extedcoof OdRalocké¢aves y of t he conposition for

the present i.nyention S ter m y using in vitro
aﬁﬁteﬁf’r"'\?ﬁ?m 9 Tnu, fﬁ@q?%&gfosmf ee radi cal

SARMAD Ghites2 Bidve bidvef the hafetp iosonbmingOxtiade of r@db @alm leaves.
i nvention DPPH free radical scavenging activity of. tH]%
chmiendegica stugiestnseopned e SpiagyeRaplay rats administered with the extract

of oil palm leaves obtained in Example 1 have shown that the composition is safe

(without any occurrence 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 doses of 2g,5g,7g,9¢g,11 g, 138,16 g,19g,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 to 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 included 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. Weigh’t.‘ 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.
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obtained in Exanple 1 was determ ned by using
| ,1-di phenyl -2-picryl-hydrazil (DPPH) colorinmetry with

wa@legea1i7eh at 517 nm The activity was eval uat BCT/NYY2009600028

decrease in the absorbance3ds a result of DPPH col or
change frompurple to yellow. 10 ng of sanple powder
obt ai ned in Exanple 1 above was dissolved in 5 m of
apeGlonhsl Rthamehdaisdla ke fardutianoi aboat @02 grafekirdctlof oil palm
of DPPH solution in ethanol was prepared 1nm of the
bedyotcighls added to 4 i of sanple sol ution.
The sanple solution was then left in dark roomfor 30
m nut es. Absorbance of the sanple solution was
masmpﬁmg tielrormmal réconemeralod atalilsndose dbr thinman ewith ithen maximum
m xtas %Hcat ed higher free radical scavenging
é‘élFT et‘ipse 9% at ed hydr oxi nasol e (BHA) was used as
RE'ofhmﬁmthﬁﬁéraEE@ocs@%ﬂﬁ concentration used, the
stro ger was the free rad| cal scavenging activity. The
b edera perra kg bedvcwetgbli t i on of the
pr GMIytDmse\feIMumnn(g)(Ihgthodgdveegls) ronger anti oxi dant

~activity than that of BHA used. Table 1. Percentage

&0 @f DPPH free radical scavenging activity of
exjoqct of oil pal mleaves vsBHAEXAMPLE | O Reduci ng
Power of the Conposition for the present conposition
Rel0@) tigepover  of the corrpositi on of the present

tion | ne d d . :
CRoEHioRT NPRARRE dol s TR Cor. clifr & Bl MAiileayes gbtained in
Hanipleof iR 30 @Dk\@ bbdp%@hn eduivalehx tonh0e0 fimab theaevasmended
di ssol ved in 10 nl of absol ute ethanol. as

jog, dose. i hig, shavwye §fa%|aeuf§dpﬁﬂ% of ffgsc Saé@&!%tf the, present
U6 iRt Id 0 143057 se e lyhBH ol Ebnsiipth, of, 0. 2

ferricyani de agueous sol ution. The m xture was

i ncubated at 500C for 20 14 .5 mM of 10%
trichl oroacetic acid aqumg on was then added
Meﬁ%ﬁ%fmf&ﬁﬂwdﬁm%JME Apeulée sol ution was

centrifuged at 3000 r 10 mnutes. 2.5
The following ingredients were leCd and formed into a 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
1.1% (-)-catechin gallate,
1.5% ferulic acid and,

10.2% total phenolic
. acids)
Beeswax 25.00 mg Suspending agent
Medium-chain 275.00 mg Vehicle
triglycerides

The resulting mixture in oily suspension form is thereafter filled into a soft gelatin

capsule.
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m of the supernatant was mxed with 2.5 m of
distilled water and 0.5 ml of 0.1%ferric chloride

WY H19382s0l uti on. The yel | ow col our of the sdAWHMER009/000028

(potassium ferricyani de sol3tion) changed to |ight
yel |l ow due to the reduci ng power of the conposition.
The presence of reducing agents (antioxidants) in the
corrpositi on caused the r XA AMPIE Df Fe3+ (Ferricyani de
Iex to ferrous form Therefore the Fe2+ conpl ex
QBfa@EPW @Habkbr mati on of Peri's Prussian

| 46
%inc r€as etg a é@&?)fgnc egﬁ%}j?o%s?l%gﬁé% féfgeggfég&f)%l@m

Dﬁdu&cmgpxﬁssmr mettddButy isdetd grypiro dientablsit. eAIlEihﬁ)mgna@ents were

used as contr results showed that
?@?%ﬁ?ossﬂﬁ.aﬁgttﬁa | GG WS 8‘8??%9?*9 igto gppund tablet

ﬁ@'xﬁ i bReNGI lePagr extract of oil palmleaves and

g E)&%/FE}LE 11 In vf)f\s/%o Reduction of Lipid Peroxidation

Bgblesdormula: of Q| Pal m Leaves Ant| - OXI dat i ve stress

Pt4\/|t\/ of extract of oil —pa

em)nstt[@&ge&y det ef m nlmoﬁd}eta{wal d pr oxXi da‘Fhﬁéhon
nhibitory property pf extract caves in
Al O baAlnRIY d8ralfDA) T est 35638 t he St Active ingredient
evﬁg&/géﬂﬂ%b %%s pf oxi dat i vggst ressiby free &

ahismis the oxidati¢n of |ipids,
esultl ]?11 he for rat i on of Mal ondi al ¢dehyde (MDA).

d_peroxidation can be assessed by

§3 i"gg’z? E’Eé? of thiobarbituric a¢id reactive
deg g8, b serum of || pi d
eré /?JIW‘?‘%&G@ed animals. MDA react$ with
hi d9=¥"bitetakphenali d fo form a col ored syibstance which
an be meels) ed cal ofi metrically. L| pi d perOX| dation
r nof car bon

et r achl Gtarde As shopn in T‘Za’fdi’%ms beI ow t he sdPUWIVDA
evets—were—ht-gher—p—tiprd—peroxidatTomnduced Tatrs
Refdroérystalfima celiloser bup) cdﬁﬁlaﬁmg to rafs in t heiluent
ontr-ol Gf-oup- Thererwas—adecrease—+n—t{het+evet—of

e Polpvidyfpyirfolidoae Kat 5 t r eatZdd0mngh t he ¢onpoSBindog agent
bt ai ned 30 ‘

Q. =T (/)_:—l“WO7_'O

i

omn/\—
~JJ

Sodium starch glycolate 70.00 mg Disintegrating agent

Mzignesium stearate 7.00 mg Lubricant
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in Exanple 1 (Treatnent group),

i ndi cati

ng the lipid

peroxi dation inhibitory effect and anti-oxidative

WO20089782ct i vity of oi
Safety of Extract of

Maxi mum Tol er at ed Dose (MID) Ani nal
proven the safety of consum ng extract of oil

| eaves. Toxi coI ogi cal
oMefaf of Pantiae

deat h)

i iofa hand eplagins

t hecowmmhtdf% f&l&@ﬁgfdﬁﬂmﬁmtw@

even at an oral

| pal m|eaf extract
O | Pa m Leaves Det

st UWE 5 nmed

dose of 2g of ext

S. EXANVAEY2@9/000028

erm nati on of

st udi es have

pal m
on

red with the extract of
F‘él 1 have shown t hat

PteesHn’ 1ene @aﬁfﬂe by standard

ract of oil

paiethoddaown to thege sillpdmthaaiight in Spr ague Dawl ey

" #he oML ARG, 008 8 d By

CONMPOSI

dg 16 &

|onsvveeamn|s

ggo 10us PowEler mixture.

oTheipsultihg hix@tswiethgh fillgd abo dlsizé %0 ha:dl%tgx @pallewi t h

doses

oHayd g

: mécalgaaﬁa ffgemga

9 g, 11 g,
/' kg body weight.

13 g,

16 g, 19 g,

The

conpositions were dlssolved |n pyrlfled wat er before

sifngl e al .dose was
wat er wg{? %ﬁ“?y adm'

gi ven

ni s ‘faCh

g

sarhs' nunmbef?

Purtfl ed

rqts cont ro
i nd Q‘]&R?;qﬁ SEIRGt Ut

dyr C%eﬁésv taiged jm |
gi ven dlﬁ&amgﬂft he fir{
fgr a total of 14 day
hebfanslardizeghia egatginay
i & Ifor{g);catechingadlaten,
avil. 5%, fenilic @eidemtj of
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| eaves / kg body weight. By conparing the normnal
recomended daily dose for human with the maxi num

wo odoenabobe dose for rat, Miltiple of Maxi mum TedEMa2D@/000028

Dose of rat: = Maxi num Tol @able Dose for rat ("g / kg
body weight) Daily Dose for human (g / kg body wei ght)
30.0 0.03 = 1,000 tinmes Conclusion: Maxi mum Tol erabl e
Dose of extract of oil paEXAMBEESIgobtai ned in Exanpl e
linrat is 30 g/ kg body weight, equivalent to 1,000
t Orab suspp@si¢tecomrmended human oral dose. This shows that
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cOil paimtieafrextimetApddder BB thé pleaehtahvermion§ way thee filfedanto an amber
sof t gel atin capsule The follow ng ingredients were

rglass$o formed i nto a honogenous oily suspension.

ﬁgﬁﬁd%gl%h%ééﬁggmgzor mul a: The resulting mixture in
Oi

y suspension formis thereafter filled into a soft
gelatin capsule EXAVPIE 14 Method of nufacture of a

t abl et %@ﬁ wth th Wo gaif OF ul at i o,y
pﬂepareﬁi1 s described be O\jv.&ﬂt([?)i rect conpression aéltlhad
WQLSs &pafe fthe tab oAl the in ' .
Wer eéiln%)%%%%ﬁa?%mgegousl y andbt%‘ih) resul tﬁng %@%u@g&\f\iggt
conpr ess "toa r gund t abl et
as obtained in Example 1
(Standardized to contain |
1.1% (-)-catechin gallate,
1.5% ferulic acid, and
"10.2% total phenolic
acids) - -
Sodium - . 2.50 g ' Suspending agent
carboxymethylcellulose ‘ ‘ -
Methyl paraben 0.09¢g | Preservative _
Propyl paraben 0.10g Preservative
Strawberry flavor oil 0.10g Flavoring agent
Polysorbate 80 0.10g | Wetting agent
Purified water g.s. 100 ml Vehicle




(700 ng / tablet) in a tablet press. Tabl et
f or mul a: EXAMPLE 15 Met hod of nmanufacture of a hard

w@edogiireszapsul e A conposition of the fol | ow NRCT/MY2009/000028
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formul ati on was prepared i d7hard capsul e by standard
met hod known to those skilled in the art. The

follow ng ingredients were m xed and forned into a
honbgenous powder m xture. The resulting m xture was
then(ltlélnked into a size # 1 hard gelatin capsule. Hard
gel atin capsul e fornul a: EXAMPLE 16 Oral suspension A
liquid oral suspension with the foll ow ng conposition
was prepared as follows: Ol palmleaf extract powder
of tHe pr&<OMPOSHigaLOMPHSIRGSD eRERrt fiom eilipalm lsaeas anber

gl ass botthe, ctéﬁ&ullﬂﬂﬁg al suspension fornul a: d ai ns:
1. A conposition conpri’sing an extract fromoil palm

| eaves chtheasatid ekizad clomphba;t( )-tdtechimigellsx} feadlic- acid;-and phenolic
conprises (.- tec te, fer I|c cid, and
phenol i ¢ ﬁ‘g‘p‘%@m Qli'g 8‘3@ Profecatec H%faﬁ t ocat echui ¢

acid. 2. A conposition of claim1l1, wherein the oil

pal m | eaves are selected fromthe plant genera El aeis,
cons2sti néy csfnpmﬂaen of glamm éewh¢£§1nethd OEIpabl kam:are selected from the
3 A COMD R A0t Moty o ol l

(-)-cat echi %%‘Ffa g ’Ig’scoﬁﬁléé%? ?gﬁgﬁ{ni%SfS&ngg‘J/ggf,o eifera.

wei ght. 4. A conposition of claim1 or 2, wherein the

ferulic acid is present fromO0.1%to 95% by wei ght.
3 A composition of claim 1 or 2, wherein the (-)-catechin gallate is present

from 0. 1% to 95% by weight.

4. A composition of claim 1 or 2, wherein the ferulic acid is present from
0.1% to 95% by weight.

5. A composition of claim 1 or 2, wherein the pheho]ic acid is gallic acid.

6. A composition of any one of claims 1, 2 or 5, wherein the content of

phenolic acids is present from 0.1% to 95% by weight.

7. A method for producing an extract of oil palm leaves, containing (-)-
catechin gallate, ferulic acid, and phenolic acids such as géllic acid and
protocatechuic acid comprising the éteps of.

a) extracting the herbal liquid from dried or fresh oil palm leaves, by
mixing with water, ethanol, methanol, acetone, ethyl acetate,
chloroform, isopropyl aleohol or mixture of these said solvents, or
any other polar solvents, and heating at a temperature ranging from
25°C t0 95°C for 0.5 to 96 hours;

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



5. A composition of claim1 or 2, wherein the phenolic
acid is gallic acid 6. A conposition of any one of

WQ49/h782, 2 or 5, wherein the content of pherRIT/MY2009/000028
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acids is present fromO0.1%3o 95% by weight. 7. A

nmet hod for producing an extract of oil pal mleaves,
containing (-)- catechin gallate, ferulic acid, and

phenol i ¢ @ci denfauitp e fherted hedml @quaidde)maot obtained Hui(b) with an

acid conprising the steps of: actln th er pal
Iwwdfrom@#‘é’ﬂiﬁﬁ"%‘?(g% Hogrep #%Qﬁygﬁamon
with water, gbRanly LHBM%H Ly~ caQé‘cﬁIIP?ﬁlat@thMﬂlc%ﬁi Hnd, dphenohc

chl oroform |sopropyl al cohol ure of these sai
sol vents, or agidy suches gabh@racslombpmocwamnemdmge gresent; the

ourst by 11 REREPRGE ied RPN bR oo ihgition b gy other

in (a);c) coraagﬁ-bmﬁgme&@njl I tered her bal |i qui d
extract obtained in (b) wth an adsorptive

chr omat ogdap mhmgeahm rﬁavquéwhaas@bte@e@ hit f{ehcliemnthe adsorptive

sel ectively, ) er
acid, and pheno iC ég?}gs %lg%h&as gaﬁ% (of %\%m 15 fthdhol, acetone,

pr ot ocat echuiethykabetate] ehlpraformt isopropyl aﬂkxﬁnbtoromxmd [ ufnhe sald
may be col umm adsor ption rredllu (g any ot her
adsorpti on rréelvﬁﬂﬁs %)a%loﬁhqrﬁ@afﬁ Vs d fraction

O e (Eink HRrritfe H&B&lﬁﬁ%ﬂ&eﬁ?&c@ﬁ%ﬁﬁ&%@(ﬂ)ﬁmmg a spray
h wa

medi um WI et hano acetone, eth

acetate, chl @rydroVaquUITS opITy ;Dphvaﬂtlocﬁoﬂ)veno MigHoYAYe @V@i or freeze
the said sol \ﬁ]ts or any other polar solvents; e)

dryi ng the efY®hed herbal |iquid extract obt ai ned in

(d) using a spray dryer, vacuum oven, conventional

oven, mcrowave oven or freeze
8. An extract of oil palm leaves comprising (-)-catechin gallate, ferulic acid,

and phenolic acids such as gallic acid and protocatechuic acid prepared by

the method as claimed in claim 7.

9. A method according to claim 7, in which the extract is derived from leaves

of Elaeis guineensis.
10. A method according to claim 7, 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.

11. A method according to claim 7, wherein the separation medium comprises

a polymeric chromatographic column.

12. A method according to claim 7, wherein the separation medium comprises

a synthetic polymeric resin.

13. A mefhod according to claim 7, wherein the polymeric resin is polystyrene.



dryer. 8. An extract of oil palmleaves conprising
(-)-catechin gallate, ferulic acid, and phenolic acids

WO0PH118%2gal | i ¢ acid and protocatechuic acid FCaFAr§9/000028
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by the nethod as clainmed i3 claim7. 9. A nethod
according to claim7, in which the extract is derived
fromleaves o El aeis guineensis. 10. A nethod
according to claim?7, wherein the solvent conprises at
| east one nenber selected fromthe group consisting of
wat er, methanol, ethanol, acetone, ethyl acet ate,

met h%%ogl&ag%égiﬁ 8@0?&18%% Ejam’;n;d\/\\ﬂler ein tﬂfg}ﬁ?éepaé ﬂ%nses spray

madl um cammngses a polyneric chromatographi c col um.
12. A nmethod according to claim?7, wherein the
separation medi um conprises a synthetic polyneric

resifs 13 pfoiigd mgrcﬁﬁgﬁﬁf ShinD 7t Fhéedi he Cluchp esﬁpﬁsefs A€ least one
polymeric resin is polys tyrene. 14. ‘A method accor

to cl ai mmembgreselsctedt ﬁetndﬂlyugﬁglmp@pwémgmﬁ waler, gpethgno? ethanol,
d 15, A i
el vent copPeaEnperaEapedyiaeatiaRebiofn, BMThRkRe dreot

group consisting of water, nethanol, ethanol, acetone,

ethyl acetate, nethyl al cohol chl or of orm, and
m xtres Aﬁéw@mutwleomwsﬂmr aﬁ@amq;nec erﬁb'f’éinﬁl briodt. whgrein the

Phe forme SI&O{I%ETﬂ]twcoa edab lﬁ%@&hﬁ%o ené’I fookife, chewable

t he formo

chewabl e tﬁl&lbﬂ ehpsuteapefiget capald, granubs poated, grayme) lpowder solution,
coated gr anul e, powder, solution, syrup, enulsion, and

suspensi cPTUPy Fulsion,and susEESIos | conposi t i on

conprising an effective anount of the

17. A pharmaceutical composition comprising an effective amount of the
composition as claimed in any one of claims 1 to 6 and a pharmaceutically

acceptable carrier.

18. A phammaceutical composition as claimed in claimed 17 wherein the
phannaceuucally acceptable carrier may be stabilizers, carriers, extenders,

and other suitable substances.

19. A pharmaceutical composition of any one of claims 1 to 6 and 16 to 18,

wherein the said extract is present from 1 mg - 800 mg.

20. A pharmaceutical composition of any one of claims 1 to 6 and 16 to 18,

wherein the said extract is preferably present from 300 mg - 500 mg.

21.  Use of a composition of claims 1 to 6 and 16 to 20 for reducing or
preventing oxidative stress in mammals and poultty comprising
administering to a subject in need of such treatment an effective amount of

the composition.



conposition as clainmed in any one of clains 1 to 6 and
a pharmaceutically acceptable carrier. 18. A

WEb@eiraoeut i cal conposition as clained in clai PEOIMY2009/000028
wherei n the pharmaceuti cally acceptable carrier may be
stabilizers, carriers, extenders, and other suitable
subst ances.. 19. A pharnmaceutical conposition of any
one of clains 1 to 6 and 16 to IS, wherein the said
extract is present fromilng - 800 ng. 20. A
phar maceuti cal conposition of any one of clains 1to 6
and,36 t i ies 16 io200 Wk ffi@te)mammal is
pr e%%’nt ?{S%r%f%ygﬁﬁ)gﬁ@o%g%d%s%?@@ of a conposition :
of claimahinian. 6 and 16 to O for reducing or
preventing oxidative stress in mammals and poul try
conprising admnistering to a subject in need of such
t r eagMeN{ysaaf & khRpbiiticn analaats 10fo 6 Al DO whiefdin #2. mammal is
Use of a conposition of clains 1 to 6 and 16 to _ ,
wher ei n elvewpbwiialp, gost, sheppnerpoy Pthendrangmaly conposi ti on
of clains 1 to 6 and 16 to 20, wherein the mammal is a
cow, buffalo, goat, sheep, or any other manmmal. 24. )
Use2af aUzewpasoinpositiof ofdlainssl tb 6 andslGted20] GvhereiRthe pouliry is a
wherein the poultry is a Eoos_e, chi cken duc‘h turkey,
pi geon, @POEnghiskereducks tHrkey, pigeon, or any other pouliry.




