A METHOD FOR PRODUCI NG A NUTRACEUTI CAL COWMPGCSI TI ON AND THE NUTRACEUTI CAL
PRODUCED BY THE METHOD This invention relates to a nethod for producing a
nut r aceutwoabioand3bhe nutraceuti cal produced by the net lpgdmivm@o000062
particularly, this invention relates to a nutraceutical conposition
conprising a conbination of oil soluble antioxidants and water sol uble
antioxidants and its production nethod. - DESCRI PTION OF THE PRI OR ART
Nut raceuticals are generally a conbination of food extracts that have a
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Nut raceuticals where a majorit the constituents are naturally-derived
woul d obviously be preferred over those having a nostly synthetic content.
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treatnent and prevention of a W de range of chronic illnesses. Aguatic
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pi gnents such as carotenoi ds and phenolics or nore accurately described as
pol yphenol i cs such as fl avonoi ds, saponins, tocopherols and tocotrienols.
Pol yphenol antioxidants are generally believed to be instrunental in
conbat i ng oxi dative st re_sgégbdﬁwﬁ@m fo: 3 ?Hﬁc-lgﬁf?ﬁsﬂgﬁ'i ated with some

neur odegener ati ve di seases and sone .cardi ovascul ar di seases. 2 Fl avonoi ds
are well known water soluble antioxidants and have relatively low toxicity
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resveratrol (red wine),” catechin (tea), epicatechin (cocoa), hesperidin
(ci trus fruutrageutigalsi kas heeasthimedde eedugs tybhdsk pf gadaiuehronicidiséasgser s) .

Saponi ns are i, pathi c gl ycosi.des that dissolyve in ter,,to forma stable
sonpy 11 othd- APRREE heSartntfel (oo PGy difdsts b NAPRIERR o <
and are exgRélecamaiphiey 6£fHesconéitudits T QRGN sHiviedaneuld slisudlgbe
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(pronote absorption of nedicine), and are capable of altering the surface

tensi on 'of _water. The antibacterial, .antiviral, antifungal and .
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such as pot assli um cCal Cl um an magnesi um These mnerals are docunented to
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are natural oil-soluble antioxidants believed play a significant role in
t he prevermhytoraptioxidaots found |inl vegetgbles and/ berhs @senpigmesits such as

at heroscl erosi s, . arthri i hel mer.' LSse . r j ein
S ani 11 caneralsuis o bhSpdlEs: B EHGisBpadeibB RS 48" PalibRbrdlts:
wheat ger uehl asciavindide) lsapeaing, Qbtoplssrvis RARN tetotrieAblsye Polyphenolf | ower
oil, rice bran oil or grape seed oil. 3 Typically, nutraceutical

conposi t | @ioxidants aregenerllyrbelieved e be instrumaesntalimgombating oxidative
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wat er -i n-or |- Suspensi ons’, cCreamns, gel's, T0tions, powders, Todns, nousses,
supposi t ordiseaises ad somepdardiolvascular diskases.phyt ochenni cal conposition is
di sclosed in US patent no. 6,596,306 81 (US 306). No water soluble
anti oxi dant source is provided in US 306, which essentially discloses a
sel f-emul sifying fat sol uble drug having a conbination of oil soluble
antioxidants (tocotrienols, tocopherols, vitamns A D and K and

| 3-carotene), an oil (palmolein and soybean oil) and a synthetic
surfactant system A further exanple of a phytochem cal conposition with no
wat er sol ubl e anti oxi dant source provided is disclosed in US patent no.

6, 562,372 81 (US 372). The tocotrienol containing powder of US 372 mainly
conprises an oil containing tocotrienol, cellulose, lecithin, an
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This invention thus ainms to alleviate at | east sonme of the problens of the
prior art and to provide a nmethod of producing a nutraceutical conposition
havi ng a worzhionatazen of water sol uble and oil sol ubl e artroxymamimo@nd t he
nutraceutical produced by said nmethpd. 4 - SUMVARY OF | NVENTION In
accordance with an aspect of the invention, there is provided a nethod for
5produci ng a nutraceutical conposition conprising a conbination of oil

sol ubl e anti oxi dants, water sol uble antioxidants derived froma pl ant
extract, and as a surfactant, only a natural surfactant derived fromthe

extract. TRmRveNsbldCard Wefl n@mmmt&rwmmemmmm@anu amve retativet lood
I ncludes the _ steps of: (i) prepari a?‘ c?@ant extract; Eﬁl I ) concentrating
the plant KGN eeMpREEeN dotethep@hytg "l!%'ﬂt%?%@% l2YQNPiId$ 83y ant

ext 1 act copgeaURkCiNb! BxB.GUNLE A BhiolsRREIS MR Ndincied (1Y)

form ng an enul si on"ﬁb%rmen I'ZI ng E#1e m xtare 15]
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step (iii )(%uéé‘%ﬁéa)é@eh%tﬁl@eaﬁcﬁ&%ﬁ% (%o§béar‘i)%ﬁ’d qlercEhif (Eé;fér@) red edible

oi | - pl ant mx ratio 1s dependent ‘'on the i ntended use of the
resul tant enulsion of step (iv). For exanple, a mx ratio of 1. 9 is
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anot her engeshy"Roth. AP nfkitael 3uffaktdnt, fégetret sitémease@ds émulsifiers and
are excellent detergents. Use of saponins in nutraceuticals for controlling
_cho!esferol-related flinesses has.been notably successful. ‘Saponin acts to
lower blood cholesterol levels by binding cholesterol and preventing its re-
- absorption into the blood circulatory system, when consumed. Natural -
saponins have been known to alter permeability of cells (promote absorption
of medicine), and are capable of altering the surface tension of water. The
antibacterial, antiviral, antifungal and detoxification properties of saponin have

also been documented in numerous scientific studies.

Other examples of phytonutrients are trace minerals such as potassium,
" calcium and magnesium. These minerals are documented to be efficacious

in prevehting and managing certain mineral-deficiency mitigated disorders.

Carotenoids (vitamin A) are organic pigments naturally occurring in the
chromoplasts of plants. Along with tocopherols and tocotrienols (vitamin E),
carotenoids are examples of phytonutrients that are natural oil-soluble
antioxidants believed to play a significant role in the preventioh of cancer,
cellular aging and/or treatment of atherosclerosis, arthritis and Alzheimer’s
disease, and are available in significant amounts in some edible vegetable
oils such as red palm oil, wheat germ oil, coconut oil, corn oil, soya bean olil,

olive oil, sunflower oil, rice bran oil or grape seed oil.



25 mxture of step (H ), for exanple, nmaltodextrose. The anount of binding
agent added to the m xture may be up to 50% of the total edible oil-plant
extract nwvetoresgeat ent and may general |y be det erm ned POY/MY2d101900062at | 0 of
the edible oil and plant extract. 3 5 - For exanple, when the m xture of
step (iii) has a ratio of 1 : 1, then the 5binding agent nmay be added to
the edible oil-plant extract mxture at a preferred ratio of 1: 1: 1. The
bi ndi ng agent nmay be added to the edible oil-plant extract m xture of step
(iii) at a_ratio of 1: 9 : 2. 10 The binding agent nmay be added to the

edi bl e oi | Typigatly.exauteageuticat ueempositionp @ne ) farmulatedt iio oAarious 1 fortns

Accor di ng At i .th | ant.. extract. -nay. conprise. .

15f | avonoi §§?32‘§,'ﬁ?a‘gf@Ag@%@gﬁ%ﬂéﬂ&ﬁﬂ?ﬁPﬂg'gPsoﬁ@'ﬁ?ﬂ%@lsgﬁ%?q'}saeg-lm neral s
such as magatesr omweaterivoilssuspansidis, PEreamsSXddIac lotihs, BovderBafesmEr om t he
| eaf, stem root or a conbination thereof, of the Venonia anygdalina. The

pl ant ext r IAUSEES. HPRASHBES €4¢-from t he | eaf of the Venonia anygdal i na. 20
Fresh green Venoni a anygdalina | eaves may be used to prepare the plant

extract. In this enbodi nent, step (i) includes: (a) producing a paste
f r om f r eshANeexampleaof qataldilHanine phgtochémmicali compogitibh s pdistiesed iatgs (a) ;

i I ' tj f the diluted m xt| f st b) ;
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' drug having a combination of oil soluble antioxidants (tocotrienols,
tocopherols, vitamins A, D ant_j K and B-carotene), an c_>il (palm olein and

soybean oil) and a synthetic surfactant system.

A further example of a phytochemical composition with no water soluble
antioxidant source provided is disclosed in US patent no. 6,562,372 B1
(US’372). The tocotrienol containing powder of US’372 mainly comprises an
oilvcontaining tocotrienol, cellulose, lecithin, an emulsifying agent (gelatin,
casein sodium, arabic gum or modified sfarch), and a powder substance as
an oil absorbent.

This invention thus aims to alleviate at least some of the problems of the prior
art and to provide a method of producing a nutraceutical composition having a
combination of water soluble and oil soluble antioxidants and the
nutraceutical produced by said method.



Step (a) may conprise blending, grinding or using a screwpress juicer to
pro"guce said paste. -6 The dilution of step (b) may co ripgg/y@a:;quogwogpz
water at a ratio of 4 parts water to 1 part of Venonia gl i2ad)qtelay @810
used for production of the paste. 5D atonmaceous earth powder may be added
to the liquid of step (c) at a ratio of fromabout 5 to about 10% of

di at omaceous powder to about 95 to about , 90% | i qui d. Separ ati on of
non-wat er sol uble solids fromwater solubre solids of the Ii quid 10m xture
of step (d) with a decanter apparatus nmay be performed, prior to step (e).
The filtration of step (e) may conprise a ceramic tube filtration process
by conpressed air. 15Pressed pQUMMARM OfaNVENTBI@INGD to the |iquid extract
of step (e) and further processed in a mxer to forman emulsion. Solid and
fi ber content are subsequently renmoved to forma concentrated liquid

emul sion.  |n\WeeBrddreehwife BRHspeaiMsotdl hbantiGR\BSccSresRRaf PmdInERFHAL | ON
of the plant extract, a freeze drying nethod is preferably used in step (v)

to produée @rodueing ednyimaaseiticalosqyopesitiom comprisihg\e cambinratmmyefdzil solableeaves

may al so be used. t repare t l.ant . extract. kn thi nbodi nent, ste [
el des: (&) adaeRs” WEREF SolB §rERlnsi SBhben kibrh A WAy o3P (1)
predet er m nedirfaatdre, My $ aakiraUstfectahéerived RonAtheaBRWadt. Ofhé ieBacth( b)
heating the m xture of step (aJ@afor an armount of ti me; gc) al I owi ng the

heat ed i xt dfn §1e ¥espniapmygdedes plant dbmroelpdriagiudes themsgteps of:
” (i) preparing a plant extract;

10 (i) concentrati'ng the plant extract to about 2 to 10% solid content;
(i) mixing the plant extract concentrate with an edible oil at a predetermined
ratio; and

(iv) forming an emulsion by homogenizing the mixture of step (iii).

15 In an embodiment of the invention, the method further comprises step (v)

wherein the emulsion of step (iv) is dried to form a powder composition.

In a further embodiment, the edible oil may be mixed with the plant extract in
step (iii) at a ratio in the range of 9 : 1 to 1: 9. The preferred edible oil-plant
20 extract mix ratio is dependent on the intended use of the resultant emulsion of
step (iv). For example, a mix ratio of 1 :'9 is preferred if the emulsion is to be
administered by way of an enema and a mix ratio of 1 : 1 is preferred for oral

administration forms.

According to another embodiment, a binding agent is added to the resultant
25  mixture of step (iii), for example, maltodextrose. The amount of binding agent
added to the mixture may be up to 50% of the total edible oil-plant extract
mixture content and may generally be determined by the mix ratio of the

edible oil and plant extract.
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(d) filtering the cooled m xture of step (c) to obtain Vernonia anygdal i na
extract. -7 - Water may be added to the dry |eaves in stepqEM¥BR018/G0806%
of about 1 part leaf to 8 parts water. The wat er arRRkcdivgd Rédictohex 20T
may be soaked for about 1 to 2 hours in step 5(a). The mi xture of step (a)
may be heated to a tenperature below boiling tenperature, in step (b).
Preferably, the mxture is heated to a tenperature between about 50C to
about 80C. The heating of the mixture iTOstep (b) may be conducted for
about 2 to 3 hours. 10 The resultant plant extract fromdried Venonia
anygdal i na | eaves may preferably be concentrated to about 5% solid content

in step (ii)For exaMisiB, WHeadthéemfigiuire cintegalii)nisad eavel bf used theh the
preparation of the plant extract, a spray drying nethod is preferably used
in step fv) hirdipg cruriy @ay5aei@@ﬂqsbmeﬁhec@ﬁw3;tinlrMﬁnt Axbaedimigture ahét her

enbodi nent , i bl il conprise one or nore nutrients selected from
a group conﬁ)&%r%g %hgﬁg-13 'a%{‘ty aci ds and squal ene. Exanpl es of such

edible oil are aquatic animal oil such as krill oil and edible 20fish oil.
Exanpl es of fish oil having the above nutrients _are cod liver oil or shark
liver oil. Ihednpdingragassornba@ddeddo dig siblepil-plantgxtragt piduwrgEsiem e oi |
t hat conpriiﬁfapggaﬁgopyr@.gpytonutrients sel ected froma group conprising
t ocopherol s, I

10
The binding agent may be added to the edible oil-plant extract mixture of step

(i) ataratioof 9:1:5.

According to a further embodiment, the plant extract may comprise
15 flavonoids, surfactants such as saponin, carbohydrates and trace minerals

such as magnesium and potassium.

The plant extract may be prepared from the leaf, stem, root or a combination

thereof, of the Vernonia amygdalina.
The plant extract may be prepared from the leaf of the Vernonia amygdalina.

20 Fresh green Vernonia amygdalina leaves may be used to prepare the plant
extract. In this embodiment, step (i) includes:
(a) producing a paste from fresh Vernonia amygdalina leaves;
(b) diluting the paste of step (a); _
(c) removing large fibrous articles from the diluted mixture of step (b);
25  (d) adding diatomaceous earth powder to the liquid supernatant step (c);

(e) filtering the mixture of step (d) to obtain Vernonia amygdalina extract.

Step (a) may comprise blending, grinding or using a screw-press juicer to

produce said paste.
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and tocotrienols. Exanples of such vegetable oil include red palmoil and
25pressed palmfiber oil. The edible oil may al so conpri s& @yt BHUOM0EA6S
such as tocopherols, tocotrienols, carotenoids, phytost&aksed@§ualtere 2ahd
co-enzyme Q10. - 8 - Exanpl es of such vegetable oil include red palm
oil, wheat germoil, coconut 50il, corn oil, soya bean oil, olive oil,
sunflower oil, rice bran oil or grape seed oil. Red palmoil is preferably
used. 10l n a yet further enbodi nent, thegenul sion of step (iv) is further
processed to produce a formsuitable for admnistration by way of an enena.
In a further enbodi nent, the dried powder conposition of step (v) may be

further proc : Lcal i.t abl o) raj

adri i St at 1 one BRI I EFbLEE oo SOUBS L B le of 4 gt
capsul es. 15watemtmt Heparrdiodemenia areyddvine depoasd esed dopgsoductivbrobf skep (V)
may be further tpr ocessed to produce nutraceuticals suitable for topical

adm ni strati BAS'®The topical admnistrative formmay conprise topical creans
or gels. The dried powder conposition of step (v) may al so be mxed with

j uices, alcoholic beverages and powdered beverages to produce enriched
forms of 20 Diedemabeves agdb.pdvaderaxapieeadddre talthiesliquidval etteprdy) diea matied

Vn\':: f E Lre\ljle'; ajga#. ﬁg%g&&;@ t%%%ﬁﬁ%ﬁg%\gé{ji_a?gr\é\g%oeu% E)gvrvH]eP {o 8@8&%5‘ ttg a%r(])(at el t
90% liquid.

Separation of non-water soluble solids from water soluble solids of the liquid

10 mixture of step (d) with a decanter apparatus may be performed, prior to step

(e).

The filtration of step V(e) may comprise a ceramic tube filtration process by

compressed air.

15 Pressed palm fiber may be added to the liquid extract of step (e) and further
processed in a mixer to form an emulsion. Solid and fiber content are

subsequently removed to form a concentrated liquid emuilsion.

When fresh Vernonia amygdalina leaves are used for preparation of the plant
extract, a freeze drying method is preferably used in step (v) to produce a

20  dried powder composition.

- Dried Vemonia amygdalina leaves may also be used to prepare the plant
extract. In this embodiment, step (i) includes:
(a) adding water to dry Vernonia amygdalina leaves at a predetermined ratio
and soaking the mixture for an amount of time;
25  (b) heating the mixture of step (a) for an amount of time;
(c) allowing the heated mixture of step (b) to cool to room temperature; and
(d) filtering the cooled mixture of step (c) to obtain Vernonia amygdalina

extract.
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Accordi ng to another enbodi nent, the dried powder conposition of step (v)
may be mixed with |iquid deodorized cocoa butter. The dri ed(eWIEI016f0080&D
25 (v) may be mixed with deodorized cocoa butter at a radtdceivedl 2algmusbed 2000
50% dri ed powder to about 95 to 50% cocoa butter. The resultant m xture may
be further processed to formnutraceuticals suitable to for oral

adm ni stration. The oral adm nistrative formmy conprise chewabl e
capsules. 9 - The resultant m xture nay be further processed to form
nutraceuticals suitable for colorectal admnistration. The col orectal

adm nistrative formmay 5conprise a suppository. According to another

aspect of thﬁ/ﬁiég;éﬁggggu qd%d'w%é“a?&’@a?véé gﬁ?ﬁgé‘e’%ﬁ T%itSrFaﬁgiESE?bé@tS] Bart leaf

conmbi nation o € anti oxidants rome e ol |, water

sol ubl e ant ito>8 plantd watkar i ved from a plant extract, and as a surfactant,
only a natural surfactant derived fromthe extract. The extract is fromthe
10 Venoni a anygdal i na plant. According to anot her enbodi nent of this

aspect, the g dAN P X Y3 dREd Y&daBd M g 2 IHouRs lin Qferedi bl €
fish oil sucwéa\év%gégﬁfv?r] o?ﬁ'gl?jpés ark %)i \(/)er oil 15In a further merrbeggi ment
of this aspde}., the edible oil may be edible vegetable oil such as red palm
oil, pressed palmfiber oil, wheat germoil, coconut oil, corn oil, soya

bean oil, olive oil, sunflower oil, rice bran oil or grape seed oil. The

nutraceuti cafhe OFRAREL bPRtEY (Bhima) M08 NBY abRerbis@dtirs baRWBHIfrRCt ur e
of a nedicanent for the prevention of human health 20 conplications which
may conpri sdempecaitise, on stee (b).e&seferabingthepmbdues is logateditora terapaiadvi@scul ar

di sease, fatty liver, h id-arthriti e l. er gi.e
cdoma. - ai abdhuet Ao f ST RGN & THELRES MG o MR i s o)
enmbodi nent , rﬁ@@bgcamggb{eidqar aByub2taIsSeduas an anti oxi dant, anti-bacterial,
anti-viral or anti-fungal agent.

10 The resultant plant extract from dried Vemonia amygdalina leaves may

preferably be concentrated to about 5% solid content in step (ii).

When dried Vernonia amygdalina leaves is used for preparation of the plant
extract, a spray drying method is preferably used in step (v) to produce a

15 dried powder composition.

According to another embodiment, the edible oil may comprise one or more
nutrients selected from a group comprising omega-3 fatty acids and squalene.
Examples of such edible oil are aquatic ani‘mal oil such as krill oil and edible
20 fish oil. Examples of ﬁéh oil having the above nutrients are cod liver oil or

shark liver oil.

In another embodiment, the edible oil is an edible vegetable oil that comprises
one or more phytonutrients selected from a group comprising tocopherols,
and tocotrienols. Examples of such vegetable oil include red palm oil and

25 pressed palm fiber oil.

The edible oil may also comprise phytonutrients - such as tocopherols,

tocotrienols, carotenoids, phytosterols, squalene and co-enzyme Q-10.
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25 According to another enbodi nent, the conposition may be used as an

i mmunostinmulator. - 10 - According to a further enbodi mentPCTvRE'2010/000062
conposition may be used as a detoxification agent includidegivehas Ceteabd )
for colorectal cleansing. 5 Water sol ubl e components are generally known to
be nore quickly and easily absorbed by the human body in conparison with
oil sol ubl e conponents. However, certain nutrients are either only or
preferably deliverable in oil soluble fogm The above applies equally to

pl ant derived or animal derived antioxidants. 10Hence, it would be

advant ageous to produce a nutraceutical conposition having a conbination of

wat er sol ubl g_ant j oxi dants an il .soluble antioxidants., In order to
successful | ygé%mleﬁeof%i‘ev qﬁﬁ‘ﬁl?@'”fzmesr %b‘faémc%' \%tﬁ%?'}tgsefm] Pﬁ’m(b%o(ﬁ‘uf)e
necessar s t opil, I &R, 8ogalbeastanblild dilhsusIRaseil, irkR- briah difoRBrapd §6éd of
this invention to provide a nethod of producing a 15 nutraceuti cal
conposi tion @bnprising a naturally derived surfactant in addition to a
conmbi nati on of water soluble and oil soluble antioxidants as well as the

nut raceuti cal produced by said nethod. It is particularly preferred that

t he nutraceuRkdplalmeipoprdfemblpusdticed by the method of this invention be
100% natural i.e. conprising of only naturally 20 derived conponents.
Edi bl e vegetable oils (e.g. red palmoil, pressed pal mfiber oil, wheat

germ oi Iy C.Olﬁoéﬂ&[et ﬂ.ir{herce?ﬁt(');bc%'{ nt,st‘%aerﬁﬁ%fbnoy ste?! (M8 %Athersb'mc%gwd tq(zi I,
rice bran oil or grape seed ol eﬂ as we as aquatic’aninmal o l” (e.qg. krill
oi | or edi blgrotiusé adbtmsuithbRFoaadmidisiratiar bpwayast sshandmbi ver oil) are a
rich source of oil soluble antioxidants. It would generally be preferable

for these edible oils to be delivered with a natural enmulsifier in a nethod

of this inveptiprther en%o@%énf}%@rdr?é&go%é%éh 'x’tfo?ﬁ%ﬁ@ ﬁg%ggsbe
saponins as well as significant Sanbunts of water sol uble anti oxidants
woul d be parfuitbat grogesseittabproduce msteadeauticals suitable for oral administration.

The oral administrative form may comprise tablets or capsules.

15 In another embodiment, the dried powder composition of step (v) may be
further processed to produce nutraceuticals suitable for topical administration.

The topical administrative form may comprise topical creams or gels.

The dried powder composition of step (v) may also be mixed with juices,
alcoholic beverages and powdered beverages to produce enriched forms of
20 those beverages. For example, the dried powder may be mixed with fruit
juices (guava juice), beer, powdered form of chocolate and malt milk

beverage as well as coffee powder.

According to another embodiment, the dried powder composition of step (v)
may be mixed with liquid deodorized cocoa butter. The dried powder of step
25  (v) may be mixed with deodorized cocoa butter at a ratio of about 5 to 50%

dried powder to about 95 to 50% cocoa butter.

The resultant mixture may be further processed to form nutraceuticals
suitable to for oral administration. The oral administrative form may comprise
chewable capsules.
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the method of this invention. It was surprisingly found that the Venoni a
anygdal i na plant (common nane: bitterleaf, ewuro, ndol e and®iiNR)10/000062
contained a significant anmount of a natural surfactant (Rscgive8ap@utéis) 2000
addition to water soluble antioxidants 10 (e.g. quercetin equival ent

fl avonoi ds) and beneficial trace mnerals (magnesium and potassium. This
herbal shrub fromthe famly Asteraceae originates fromN geria, Africa. It
is a well known nedicinal plant and has. dpeen traditionally used for the
treatment of malaria fever, headache, joint pain associated with AlDS,

di abetes (US patent no. 6,531,461 B2), stomach 15 illnesses as well as
cancer preveftio p 4 can e Ieafy
veget abl e. s f§8§‘f§}§ %ﬁg];eeerq%agegg %@%? F‘r@gg %réedntt% g’gﬁ\n@t\?/é]?eﬁg'cglnd

t oot hache dugiithbld fo$ delcreetal adiinisteatd. alhadoloretial adheniseatvagd faf hidys

i nventi on advantageously allows for production of a nutraceuti cal

conpri si Ag EogsenASHBRODIONGi | and wat er sol ubl e antioxi dants 20as wel | as
a naturally derived surfactant that nay be delivered by a variety of
routes, for exanple, oral, topical, colorectal. The nutraceutical produced

fromthe rretAktmbr@ﬁgtﬂmi Snbm‘eerusipem raﬁythal mebbéora,daamtaajmmisiay cstrqmesttidm a
variety of forns_i.e. etc. 5Furé£?2er oft e n&) tlcal
produced rray:O&P@@eéeaaﬁ% ‘@QFQG talef%:pth ed Jrergre nt of
a variety of i T. S es of
the met hod o A‘QEEB%{BZ*’;‘%‘AFO?Q%#%WG?R@?&%‘3"“8%’%3*@5’?%?%23 R

successful | pn@nabhamr@lr sultaxtamindefveal frotr doe wixireal. d'dﬂepeidsaictgisafr@mnthenatl on

of oil ?gl ul e and wat el sol Lfb| e 30antioxidants as well as a naturally
der i ved 1 8ur f4§P9fe amygdalina plant.

According to another embodiment of this aspect, the oil soluble antioxidant
may be derived from krill oil or edible fish oil such as cod liver oil or shark liver

oil.

15 In a further embodiment of this aspect, the edible oil may be edible vegetable
oil 'such as red palm oil, pressed palm fiber oil, wheat germ oil, coconut oil,

corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil or grape seed oil.

The nutraceutical composition of this invention may be used in the
manufacture of a medicament for the prevention of human health
20 complications which may comprise cancers of the breast, lung, prostate or
colon, cardiovascular disease, fatty liver, asthma, rheumatoid arthritis, dermal

allergies, edema, diabetes, hypertension and hyperglycemia.

According to an embodiment, the composition may be used as an antioxidant,

anti-bacterial, anti-viral or anti-fungal agent.

25 According to another embodiment, the composition may be used as an

immunostimulator.

Amended Sheet
IPEA/AU



12 BRI EF DESCRI PTI ON OF THE DRAW NGS The invention is illustrated, although
not limted, by the follow ng description of enbodi nents nmede/MY3010/000062

reference to the acconpanying drawi ngs in which: FlI GURESRRcEAvas pe Cdbiien1o
pi ctures of the Venonia anygdalina plant, source of the water soluble
antioxi dant and natural surfactant in a preferred enbodi nent of the

I nvention. FIGURE 2 is a picture of fresh | eaves of the Venonia anygdal i na
pl ant used as a source of the plant extrgget in the preferred enbodi ment of
the invention. FIGURE 3 are HPLC chromatograns of a fresh sanple of

Vernoni a anygdal i na | eaves at 200 nm 254 nm and 366 nnn. FIGURE 4 are HPLC

chromat ogr a of .a freeze-dried (soaking),sanple of. Venonia a al i na
eaves at SOBCTHIRTSSIS A HHEEEEE HAMENGLRE. SORPOSSCIAN SraLbgh A of a
spray-dri ed §&B%kicaasPhgest inMeamy Rap Byt FdledGR¥es cilandffy Nm 254 nm and
366 nm FIGURE 6 is a conparison of the HPLC chromatograns of Figures 3 to

5. FIGQURE 7 is a WV spectrum of the major peaks observed in the HPLC
LN TI C]\l§P nl ess ot herw se defined
f

chr omat ogr a Figures 3 to 5. 13 DEF
Che Tol | gwt nyaet s ohlE oot fanPs ags danoray S opRaP e BT e iy HEF RE ac
fol lows: - " Asdcmsédait therhuuse d’cb@&eihnccﬁrﬂﬁéﬁ%ﬁ Qith Rl fauble sappBhentf
sl owi ng or preventing the oxidation of other nolecul es. _
However, certain nutrients are either only or preferably deliverable in oil
soluble form. The above applies equally to plant derived or animal derived

antioxidants.

10 Hence, it would be advantageous to produce a nutraceutical composition
having a combination of water soluble antioxidants and oil soluble
antioxidants. In order to successfully combine these naturally immiscible

components, it would be necessary to include a surfactant in the composition.

It is an object of this invention to provide a method of producing a
15 nutraceutical composition comprising a naturally derived surfactant in addition
to a combination of water soluble and oil soluble antioxidants as well as the

nutraceutical produced by said method.

It is particularly preferred that the nutraceutical composition produced by the
method of this invention be 100%-natural i.e. comprising of only naturally

20  derived components.

Edible vegetable oils (e.g. red palm oil, pressed palm fiber oil, wheat germ oil,
coconut oil, corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil or
grape seed oil) as well as aquatic animal oil {e.g. krill oil or edible fish oil such
25 as cod liver oil or shark liver oil) are a rich source of oil soluble antioxidants.
It would generally be preferable for these edible oils to be delivered with a

natural emulsifier in a method of this invention.

Amended Sheet
IPEA/AU



"Bi ndi ng agent"” as used herein refers to a conpound that binds together
various conponents for inproving yield during production ofpCa/poixian/fooen
"Enul sion" as used herein refers to a mxture of two i mMuSEivBl es5l0@Beds) 1@
wat er soluble liquid and an oil soluble liquid. "Flavonoids" as used herein
refers to a class of secondary plant netabolites having a three-ringed
fl avone backbone, known for their antioxidant activity. "Nutraceutical" as
used herein refers to a conposition conpfising a conbination of food
extracts clainmed to have a physi ol ogi cal benefit on human health and/or
reduce the risk of chronic disease in humans. "Phenols" or "phenolics"
used herein f f 0 p
(G bonded A orrE NS Gla) SO s SN B rRR R S WA SRR o,
uphyt onuts i eminbuas mmaiteheombre aﬂtf@(@artte waira@beqmrtrmﬂdrm bamtﬂelfocogemunds
under screntrfrc research for their potential health pronoting properties.

" Pol yphenol stheggethodpiiBisdnyeMidners to a group of chenical substances
characterized by the presence of nore than one phenol unit or building
bl ock per nol ecule. 14 "Saponin" as used herein refers to anphipathic
gl ycosi des clommswpdsingryefoundrtbatethley\ziemmh’r’d iamygblylmgsbtwt o raticesnamoebi ned
wth a Irpoph rrterpe derrvatrve .LED DES PTION OF TH

EVBODI MENTS Bt rﬁi’&“"Por %’r‘%cﬁm rgue %PPQ LﬁqDé‘aIS Y561 AMBHNC 8Ast i si ng

a conbi nat i %tgfaloédrfai‘?ér‘r’tb 9P Sl ] vidiersBulidiBxpiahtand

29.28hp&Hih
wat er sol ubl e anti oxi dants d%ri V%@*‘ froma plant extract, the plant extract
further Ifr ov(recg ngqeernatinr slquiatdrdc tfavonoids)) nlandi nbénefisialt Heacst epsnefals

Corta cont ertnadHSEND THLPeREPLED. ( ChEQRPAL 8 e FOu B AP areae

predet ermi nQﬂrQ’ﬁét’e@ o NiyefiaN \fach. © MU isS kORe P knbAfPeRMIcIhA1TpIBAE aftXfhay €.
The Pl ant Extract Conponent General |y any pl ant conpri si ng a significant
8

anount of ndearalraditipnalit used rdhedneetmsol benela@ﬁtfew @@ﬁ cheyjolré paded i n

h hod
Veron a spp 255Poeed AR AT o RS (LRt 87 GipsEilpnelaly st
Sari cocaki x itiessipidsagreles ossshr ﬁr@v@nttﬁrettesr&demrrm@ﬁ 8&9t6,04t BE) hﬂr@&i

pl ant, Venonia s was used. Various species of Venonia sg e used
e.g. Venoni é’%ﬁ?&ﬂ‘aﬁ ﬁa{eaf\‘/efﬁgﬁt%bléolTé\eaFtO&’ts Dave Regn cgeddar eé'ﬁ?tm?ﬂt Pk

part i cul ar | ifg SRIARF1obhdthe JRIRN HAMLAdRkiErLTkcfiARE of the veronia

anmygdal i na root, stem rea or a conbinationthereof) my be
used for preparation of the extract for production of the nutraceutical

conposition f t hi jon it is particul eferred that
Che | eaves die 1BeBroAT dnisnyiyeRtpRaoanitosadE aonte o pradiaibghef o
phytonutri emut%@hﬁeél @é?ﬁpﬂﬁﬁ%raab#;bhbmyﬂ%npéﬂ i %HHQV&@?%%Idtﬂe GABRIdasRN to
other parts of the plant. Either fresh green | eaves or dry

20  as well as a naturally derived surfactant that may be delivered by a variety of

routes, for example, oral, topical, colorectal.

The nutraceutical produced from' the method of this invention may also be

advantageously stored in a variety of forms i.e. liquid, powder, gel etc.

25  Further, the nutraceutical produced may also be advantageously used for the

prevention or treatment of a variety of human health complications.

The above-described advantages of the method of the present invention
therefore, provide for a method that successfully enables production of a
nutraceutical comprising a combination of oil soluble and water soluble

30 antioxidants as well as a naturally derived surfactant.

Amended Sheet
IPEA/AU



15 |l eaves of the plant may be used for preparation of the Venonia

anygdal i na extract with fresh | eaves being preferred over dry |eaves. This
i s becauswotbm/¥esmoni a amygdal i na extract produced fromptrasyroi@enes of the
pl ant was found to contain | ess i rities than that produced fromdry

| eaves. Preparation of the Venonia anygdalina extract Methods generally
known in the art may be used for preparation of the plant extract fromits
root and stem Hence, only the preparation nethod of the Vernonia

anygdal i na extract fromthe plant | eaves will be discussed herein. From
fresh green | eaves of the Venoni a anygdalina plant The preparation of a
liquid extract fromf réﬁ'%'?&?ﬂsq:@g\’/ N Ok WEPE/QW&NQ%/gdaI ina plant in a
preferred enbodi nent of the invention is described below. Firstly, the
fresh green Vernonia anygdalina | eaves are rinsed with filtered water. The
ri nsed | ealde inventidreis idustrated calthmighemotdimited, thy thedollowingedgscaptiomof on of

a Venoni a anyqgdalina | eaf pgste. The te may be prepared by ej1her
bl endi ng oP%‘ﬁ@?ﬁ ngge rPS'S(FéE?e &ﬁﬁ@ﬂ?&?h@ﬁn%gﬁ‘f‘% %‘r‘@(b@p‘j ui cer or
any ot her conmmercial device suitable to produce the |eaf paste may al so be

used. Water_ is then added to the Venonia anygdalina | eaf paste at a ratio
of about 4FIGURES 1A aid 3B acetpictures eftheyVarnegiaamygdslinaplaah sosuce of used)

to produce fi liquid e _Lar fi,brqus riicl re.sj out
of ThetirUie 1 Walha' salobl.2ishidn, 3nel battal SuPelart, 38, & BT, o 1o
To of foodegibvdimehbbfiedaventictarth powder (DE powder) is added to the
second |iquid Venonia anygdalina extract and the m xture is stirred for
about 10 to 15 minutes. The DE powder facilitates renoval of chlorophyll
fromthe nj : 1 i fd i a4 a
ceramc t%@?ﬁ%?ﬁ?ﬂ& tgtéloégfsr%ggglb éé%%;‘{rfg@gz’f g{g)ﬂé ngﬁ(?éllig]’l%i Fgémétléud? eis
filled intasa daurce af thenplast extraciointthe prefgrmad émpbdintentafitioe inventiont ubes
sequentially arranged. The ceramc filter tubes used herein are devoid of
filtration agents (e.g. activated carbon). Clean filtered conpressed air is
then punpegi¢OREUAD 4Re HIPLET *hrGMakafls (o aNiidsAl @ahiifte f bf  Vékiopia
process. Residual non water soluble solids (DE powder) are renoved with
this filtrarygdainaleayes ab200omal 2§54 nnimand &6nml i qui d ext r act - DE powder

m xture may al so be flowed through a decanter apparatus for separation of
non wat er soluble solids (e.g. DE powder and fine fibre particles) and

wat er sol upiIGURE 4dsre HPLY chforhtogidngeofl 4 Iftd@bimeda(m%) ddrapfe ofil
| i quid Venoni a anygdal i na extract used for preparation of the nutraceutical

conposi t i oMeatonidagngeRbina leavessatZibpmy 2edmm @ngo@inmMand cont ai ns only
wat er soluble solids. Fromdried | eaves of the Venonia anygdalina plant A
preferred nethod of preparing the liquid extract fromdried Venonia
anygdal i naFIOalallaEs SWFFé HBIACbehdﬁﬁaﬂbigtm?sbei ?Nspgﬁlﬁt—dﬁed s(6®€|693ds(amplér of )
Venoni a a alina |l eaves at a ratjio o referably out 8:1 (e.g. 8 kg
water to 1VeganAgaypiatng ek Adtime PbTnin 53 Mabout 1 1o 2 hours.
The soaked | eaves are then heated to a tenperature of about 50C to about

80C (any tenperature above 50C but bel ow boiling tenperature) for about 2
to 3 hour sFK@UBERisca canfparisoniaf diné HRIXE choamatograms of Figures 3 to 5.

FIGURE 7 is a UV spectrum of the major peaks observed in the HPLC

chromatograms of Figures 3 to 5.



17 The first liquid extract is allowed to cool to roomtenperature before
being filtered to obtain a final (second) |iquid Venonia anygdalina extract
whi ch i s werkidmsos i n col our and may be used for preparatrinyoad/odobe
nutraceutical conposition of this iiavention. The Edible G| Conponent
Edi bl e vegetable oil Various edible vegetable oil may be used in
conbination with the above final liquid Venonia amygdalina extract for
production of the nutraceutical conposition of this invention. Usage of
edi bl e vegetable oil conprising oil soluble antioxidants such as

t ocopher ol Pﬁﬁ%ﬂ%” enols is preferred. Exanples of vegetable oil having

such phyt ont nstituents are red palmoil, wheat germoil, coconut
oi |, corn Unlesss@fleriged @éfined! thee félidwing Utdrhiyveds Qided Ithxughoah taid or
grape seed oil. Vegetable oil such as red pal moil or pressed palmfiber

oi | havi ngSeesitication are definadas fallews:- squal ene and co-enzynme Q 10, in
addition to tocopherols and tocotrienols, are particularly preferred.
Edi bl e aquatic animal oil Aquatic aninmal oil having oil soluble
ant i oxi dantAntioxidard’s asmeged 3hémin wefarsdio andthalgoalbeospably off slowirgused in
conmbi nation wth the Venoni a dal i pa extract for production of the

g de of ter molexaule

nut r aceut | B%vVeg 1 prigiatign [TAQERHIESn. Krill oil or edible fish oil
such as cod liver oil or shark liver oil, are preferred exanples of such
edible oil. 18 The edible oil used, whether vegetable or aquatic anm al

derived, niBintiegnagent” s lusetdehéieimlrefars toda \Garopoandthatibindsatagatherct at
varied predetermned rat.i in the manner as further described hel ow

b epar at | oGBS TBe e TR Py BER MRt g ion RE 3ot Ppar e

i quid Venonia anygdalina extract is concentrated to a concentration of

about 2 to _10% solid content by conventionat methods. A concentration of
5% sol id Esnylsian’ras usedr ereideferedora anixtirg ok e iimmaisgigleliqwigds) éaves i s
preferred. i; e .concentrate is then mxed with

t he edi bl ewé-l rs gmggélhg‘é@’r%rgfrgnhgﬁlasoglﬁlégémdﬁver oil etc.) in a honogeni zer.
Any conventi onal equi pnent/apparatus that allows for conplete

honogeni zatjon o he extract-edible oil m xture nay, be used in the nethod
of t ﬁi S i ﬁ{fé@]\fqrpﬁgst” as used %erein reters to a class otI secor%jary plant metaboli]ltes

having a three-ringed flavone backbone, known for their antioxidant activity.

“Nutraceutical” as used herein refers to a composition comprising a
combination of food extracts claimed to have a physiological benefit on
human health and/or reduce the risk of chronic disease in humans.

“Phenols” or “phenolics” as used herein refers to ‘chemical compounds
consisting of a hydroxyl group (-OH) bonded directly to an aromatic
hydrocarbon group.

"Phytochemical" or “phytonutrient” as used herein refers to plant-derived
chemical compounds under scientific research for their potential health

promoting properties.

“Polyphenols” as used herein refers to a group of chemical substances
characterized by the presence of more than one phenol unit or building block

per molecule.



The extract may be mxed with the edible oil at various predeterm ned
ratios e.g. 1:9 (10% Venoni a anygdal i na extract water soluble solid
content) wo 201043(9390% Venoni a anmygdal i na extract water setcwnreosabiots2
content) or 1:1(50% Vernonia anygdglina extract water soluble solid
content), or at any mx ratio in the range of 1:9 to 9:1. The preferred m x
rati o of the Venonia anygdalina extract and oil conponent is largely
dependent on the nutraceutical to be produced. For exanple a mix ratio of 1
part Venoni a anygdalina extract and 1 part oil conponent is preferred if a

capsule or tablet is to be produced whereas a mx ratio of 9 parts Venonia
amygdal i na“8xpenipt aansed hriein mfers impartirathic glyeesides gompassd of one
nutraceuti ¢al i LR S ie@Nedth 40 T B dal i na
extract co?l) amér)l% g?%rgﬁ L‘?‘%'Qﬁﬁ@??’g 8@'8%@%@&?# ﬁcaehﬁ?@ngg?%{%éwoéﬁl IS
enul si fi eddedvéativen a "pl ant extract-oil enmul sion" post-honogeni zation. In
an enbodi nent, the Venoni a anygdal i na extract produced fromfresh | eaves
may be used as a "pressed pal mfiber oil extractor when nmixed with pressed
pai m fiber. Pressedpeaian BPPESERIPAON OF PRECEMBODIMENTS ni ng in palm

fibers after extraction of crude palmoil using a screw press. It is
i npossible to conpletely extract all the palmoil fromthe pal mnesocarp

mesocar p,  TRE. dRRBEH Aok BRAUEIg cal bR oo ST CoRbrsnbs Shout

to 6% oil Eembinttiod ofloll BeRMIE idiftioxidahts Hefiosd disth an kedibie Ginxed waeel |y
extracted either by way of solvent extraction or super critical fluid

ext ract i onsolnble galiexidapts: derived dferi asplast extiagh they plant xteagt JbERed ds
4000 to 6Q0Q / | -
biytonut r | BRUAEY Ehatkriactant Trafiny bR ) o185 O et dpiant

phosphol i pegsatabonteritratiriy. thier extract! toaabqua 2o 10% salid tenteat] mixing the oi |

mll is mxed and blended wth the liguid extract .in,a conventional m xer.
The. sapont AXTadGORCEaRAR WEREHEADIR Pt & Risrataiing fodi PRd 20 g af
"natural dghRligIEAby MoRtbgeHiSiRgtht rhidudig, extracted from the pressed pal m

fi ber when m m'x%,ure IS squgezed and pressed during the m xi ng process.
As the palmfiber has already been subject to high tenperature and high
pressure ig,t Qi illL. .the oil and water sol uble phenolics attached to

t he pal mf?B@p%ﬁﬂbbﬁga\ﬁﬁg?éHPBUF"("squeezed out") of the palmfiber to form
an oil-in-water enulsion with the saponin. As nore of the palmfiber is
added to the m xture, a portion of the liquid enulsion forned is adsorbed
by the fi b&engraliyranysplant seawprising arsignifigantanountel nalus suackamandaen
the m xer | t £ ' d. aufi ' 0
extracted kllgz:]%rl g&gﬁﬁl’ Salhgﬁxqaéng &%%ﬁéﬁo@e@%ﬂﬂé&ﬁd&ﬁf 11‘)[ ﬁ%eirﬁ/e%‘gsrgbnt ent.
A concent r Rlgs frbmdlthé ?S@@fﬁ’@?a@fallhw sacle agp/érgbngz Sfepraovi t?eaqmﬂd Ia:_h&eai
extract an I ess mifiber oil is produced, In a preferre odi nent ,
t he enul si%ﬂ‘e'wog\eaggffﬁ’éf/@ eS\GIEPYS O SAsicOFa/Rafr Wﬁyg?%ﬁ%"s‘g, to a
powder form for storing. Exanples of drying nethods that may be used are

the spray drying or freeze drying nethod. The freeze drying nmethod is
preferred Ishen préferedaemizodiment, ¢heplerbal plant, hWeraniiai spp.i wageusedd from
fresh Venopi a anmygdal in aves. whereas the spray drying nethod js.

br of or 1 o0 WABROR SPEgies cat, YBia a8, TN ON BB Bk | VOB AR s

expl ai ned pBmthia CBRratal VB BhIVEEAR L. IO’ Phrtichidily prFoirednto(wdeet her
in emul sion or powder storage form conprises a conbination of water

sol ubl e anVemnimamygdelina.ed from the Venoni a anygdal i na extract and oil

sol ubl e anti oxi dants derived fromedible oil (e.g. vegetable or fish oil).

| mportantly, the nutraceutical conposition of this invention can be said to
be devoi d Ahysyart hett itihe CVBROMAt Smiygdalild Pranet(elig! rodth siedgricad entaance
the nutrient content of the nutraceutical conposition produced, edible oils
havi ng hi gerrabingtian thgreef) may beousedifaripseparatios ofitiae gt faspreductiofe | n

t he met hod; thi.s_1nventi j bl > .2 0i| ' L S such
as-t ocophe?ole diaeelEat bafmestion G RiveEny olRYeER REpRRIGARR.C, TV

fam ly), pireefersécttathe $epvalseofthenVeffontn amygdalifa plantibelised dde todtsat i ¢

ani mal oil having antioxidants such as onega-3 fatty acids and squal ene is

| _ 3
pref er r ed. highet i ehyteputfient efcontent, anct eenerallyi imgre epakatable; dasty | In
comparison to other parts of the plant. Either fresh green leaves or dry



21 flavonoi ds (antioxidant), saponin, and trace mnerals (e.g. nmagnesium
and potassium. Flavonoids are well known antioxi dants and have been
strongl y wodvnaisesdeot o nodi fy the human body's reacti on fpeTaly®igenesand
viruses. They are al so consi dered have sone efficacy in the prevention
of certain cancers and heart disease. After analysis, it was found that the
fl avonoi ds contained in the Venonia anygdal i na extract were
guercetin-equi val ents. Quercetin has been found to be the nost active
flavonoid. It denonstrates significant anti-inflamatory activity, is a

potent antioxidant, |owers blood pressure in hypertensive patients and has
exhi bi t ed dearespf theaplant may,betysest fasmrepattioneafethel Yarmsnia amygoalinaear t

di sease, c : r i i b chitd st hna.
Saponi . a SaLGE Wit feth feBREs BRI dreff G 33 QUFaPEs TR B iechuRE e

nat ural |y ddemoniangnsigdatioh asxtract produced dromh feesh fodviesr of the iptarithwas

avai |l abi | i tg of sz;&tﬁ)ni_ n in the extract that advantageously allows for the
conbi nat i ofOBRd {Fentaibiess imPyAties hathial Predusesise@IrY IRavesei | sol ubl e
antioxidants (e.g. tocopherols, tocotrienols, carotenoids, onega-3 fatty
acids, squalene etc.) in the nutraceutical conposition of this invention.
Current |y, RreparationsafitheiVfesndeiai amygdalina éxteadfea pl ant and plants in the
Sapi ndaceae (e.g. lychee), Quillajaceae, (e.g. soapbark) and Agavaceae
(e.g. yuccas) famlies as well as chemcally synthesized surfactants (e.g.

l'eci thin) anéetheasYereraliyResvain et ma§ e UBed $OPPIPArdforPbPARS ?ia’h@ of
oi |l -based formulations or mxtures. 22 &s an oral cleansing agent when

admi ni st er @Xtrachimogn dsrogt aaddstenxi fHenge, onlndbe tpreparatiooninethndcédhei a t he

ant i oxd dant{CRE SRR AR Hel Bk RS L BB R e Horein ¢ v gl

known to have anti-bacterial, antiviral and anti-fungal properties. Typical
of anphi pathic (hydrophilic and |ipophilic) conpounds, soap-like foamis
general |y obséw@&eéhgrﬁ@n&ﬁweé@tge Varganiasarayedaling plgnt aponi n, when
shaken. The trace mneral elements (e.g. magnesi um and potassium of the
Ver noni a anygdal i na extract may be effective in alleviating dehydrati on and
in the tredheepteparation of askquid wxttact Hian ifrashagream ieiaeks dsff thei Yericesa (e. g.

asthma). Various Fornul ati ons The nutraceutical conpositjon, produced, by the
rot hod of * GNGUBHORRIBH iy PESTaR: REDORBPSAA BF J08 TYQIMION Koreerird or
powder forggdfpat may be admi nistered via various routes (e.g. oral,

topi cal /dermal or colorectal route) to a human body. Liquid form The

i quid emul sion nutraceutical conposition of the nethod of this invention,

either by {tsglf, or en n x with other, natyrally derived fgo

i ngr edi ent ,'rsﬁ%mtrﬁef%%? heen S‘?%(@@Q?ea"tygd&!’"%j%?‘é%ﬁlPE%&'PS?ar"}’@%ﬂ’@&ﬁ‘iﬂi on as
heal th bevamtgies. The rifiséd eleves datehahenh ' 63N in{eMBRiallePMigER | tonFadifues are
used to prepare the plant extract conponent of the nutraceutical enul sion

when use aBrepafation Bt (esnagie awygealinadleaf paste. The paste may be prepared
by either blending or grinding the cut leaves. Altemnatively, a screw press

juicer or any other commercial device suitable to produce the leaf paste may
also be used. Water is then added to the Vernonia amygdalina leaf paste at a
ratio of about 4:1 (e.g. 4 kg of water to every 1 kg of fresh green leaves used)
to produce a first liquid extract.

Large fibrous particles are sieved out of the first liquid extract to form a

second liquid extract.

About 5 to 10 % of food grade diatomaceous earth powder (DE powder) is
added to the second liquid Vernonia amygdalina extract and the mixture is
stirred for about 10 to 15 minutes. The DE powder facilitates removal of



23 Also, the liquid enul sion nay be adm nistered by way of an enema. In
this instance, preferably, the enul sion conprises 9 parts plant extract
with 1 pawO2edvisrs9oi|l. Either conventional or advancedPemaeongodoocts nay
be used. Powder formIn order to ggoduce a powder form of the
nutraceutical, a binding agent is added to the edible oil-plant extract

m xture prior to formation of the nutraceutical emnulsion by honbgeni zati on.
The anmount of binding agent added to the mi xture can be up to 50% of the
total edible oil-plant extract m xture content and is generally determ ned

by the m x tio the edible oil and plant extract. For exanple, the
bi ndi ng ag@hﬁ’rﬂﬁgﬁbéo@cfe@d“mr?he edible oil-plant extract mixture at a
ratio of 1 part oil : 9 part plant extract : 2 part binding agent. O, when
the oil : plant extract mx ratiois 9 : 1, the binding agent may be added

at a rati o Ible sbguare then undergoes appurificationrsiep via 3 geramisi twbe ftraliemt .
Exanpl f bindi nts. that ad : t, f 0SS |
shol | 11 ouPrate® REPBRRISsaL e, e [RuanRtyeys My SRE5 ile 58l

f or nul at ed cohtdinihgemaRipht @efarhicPfier tubek! sejuehtislipananged! eTheccaramic at i o

of 1:1:1. Follow ng addition of the bindi n? agent and formation of the
nut r aceut i §ler tibgssusad heraimare leygichgf titrpliag agents (egeagtivatad REMDd may

be used to ' j W an
then be uaedl Msre EobHEdlPaR e e Bl Riods sl 85 Hiidiidn Vebselue o
oral adnm ninitiatetthediltratiors psacdssasResiduat nonwatepsoluble Solids: (D powdarh as
heal t h suppl enent s. Dutg ho fI;he_substanti al natural carbohydrate content of
the plant ke Fepeved withdhig flation oreResst o produce the powder form of the
nutraceutical w thout addition of a binding agent to the plant

extract-edi ble oil enul sion. However, addition of a binding agent

si gni f i canQptionafly,cthessedandyliguid extragt-Dii ppwdes minture qoayiEisabefflawed he

dryi ng progess (whet her, spra ryi.ng or_free Vi . i ed
ponder §or Hronoh fancatef BhBAElY K araliah of phnaBhsoidtle B0 10800 wi o
fish oil corepwdbdresnd gire fibes dairﬁcﬂe?' bnd Shates dolableoboblidy, prjorated tigel at i n
to produce soft gel ati nous capsul es. The saponin content of the plant
extract inabﬁéeﬁgtat@a@rpp@as- i nproves the bioavailability of the fish oil
concentrate by aiding in the formati on of a bi o-adsorbabl e enul sion as the
capsul e content contacts the water content of the digestive system The
powder f or hef fihdleliquitr ¥eendniaabmygdakins extactiused fort preparatios dfeltes ages

for the production of enriched forns of those heverages e.g. fruit |uices
such as guBviasentical carppagition ofethis Jguention is glor}f'é’e rewa oﬁﬂ@’r"’éda'kau

bever ages gy ir@ﬂﬁl?%é%@lu tolldavoured m |k beverages (M1lo) and
e

coffee. In a fturt option, the powder nutraceutical conposition produced
by the nethod of this invention may al so be di spersed in an agueous

solution for produyction of c i c or nedicinhal ointnents/creans.
For nul at ed’m’?’ﬁnﬂaﬂ%?qazv«?c? Qﬁ@@%ﬂ?{’@@@&%@fd”ﬁﬁ’?@ is one of the nost
stable fats known, containing natural antioxidants that prevent rancidity

thus allowing for long shelf-life of up to two to five years. Its snooth
texture, sheprefermegr metbodnadf qepatiegtther ipeid: extrarke fiam adheshuVamania e

ingredient _in cosnetics and skin care. , such as soaps and | otions.
The dried 38%9%’1”%#%?’8# W'ﬁ@omﬁ?éﬁéggflﬁé@gg@&iposi tion of this invention is
m xed with deodorized cocoa butter to produce a further variety of health

formul ations for human adm ni stratjon as descri bed bel ow. In rogm
t enper at ur Watehés edded toutte Vesaeriai gmyadaling leavesrataadatinyohrreterbly ect | y

nelted" to ce | Lol b S

but ter ey 2HRICETT (o] RO Qfifr 8 104a 1Evetd2 T Ka B2ER; fort I S05R 787,
about 1 to 2 hours. The soaked leaves are then heated to a temperature of
about 50°C to about 80°C (any temperature above 50°C but below boiling

temperature) for about 2 to 3 hours to produce a first liquid extract.



25 contains solid cocoa butter and bottom | ayer contains warmwater. Any

ot her manner of nelting the cocoa butter that does not involve a direct
appl i cat iwo 20fo/1328» may al so be used. The dried powder ROTMXCDUV/O42 | S
poured into the nelted cocoa buttersbase at a ratio of about 5 to 50%dri ed
powder to about 95 to 50% cocoa butter and stirred to forma liquid
nutraceuti cal -cocoa butter m xture. Wen the mxture is thoroughly

| i quefied and m xed, the liquid mxture may be poured into suitably sized
moul dings to formsolid m xtures. The noulds are placed in a freezer for a
sui tabl e ampunt of time until the mxture solidifjes (et.Lg.e about 15 to 20

m nutes). The fyshfiauidnexteactds Allawad e @og! i seomeaipmrgratule befare peing ¢ he

| nt ended uﬁﬁ@l‘aedo@ %ﬁﬁiﬁsglcﬁn‘él (@ér@gffc@-rliqu v%%m% %ggf‘; ; ing| B WHigHE isTRY  be

further processe 0 produce’o orecta Istrative fornms. (i)
Oral adm ndatk browre i aolouknard anay eoeolised dop patpardtiomicf tthet nuteadeuticat hat
may be produced from hhe,sol id mxture is chewabl e tablets. Wen placed in
the oral cEQMPPSItiOROfIYSIAYRANONal powder content in the tablets absorbs
sal iva upon contact and nornmal human body tenperature (nornmal core
tenperature of about 37C, normal oral cavity tenperature of about 36.8C)
causes t heThedwdibleOikCooypanant to "melt", resulting in dissolving of the
tablet. Due to the presence of saponin (the nutraceutical powder content),
t he di ssol ved tabl et m xture produces a "shanpoo in nouth" effect. Gargling
W th the dissdipprA/dhethbledif or about 10 to 15 minutes nay inprove oral
health as the m xture aids in cleansing and di sinfecting of guns and teeth.
26 This woul d prove useful and convenient for exanple for geriatric or

bedri dden J ent I : | | . 0 - L.0- i event
of water shnpdBeae voBERbls Sjubad R LFT i B aBn At tFHBel shef 2
tabl et, t hiquldsMernesiamaniygdaliay dxtrastvafor opestivetivar ofathgd | mgrademticakanpl e
for easing stomach di gestion. The dissolved mxture is easily broken down
by the hun@@Mmapgdieniofghisyryestion: hus al | owing for effective absorption of

t he phytochem cal content. (ii) Colorectal adm nistrative form An exanpl e
of the colorectal admnistrative forns that nay be produced fromthe solid
m xt ure i sUsageasfi ediblee vegetabie soik wppywising wilcsoipbles antioxidantsosuch as

nutraceutical -cocoa butter mxture is inserted into the rectal.are t he
nut r aceut i O%PP 8\7&?%@“30‘998“&9'\0 f"‘h@r‘%ﬁﬂﬁasié@?p%ﬁs%ﬁﬁ%g%ﬁéroﬁg'@w bnt act
Wi th rect aydRpHFtonlHe it CoRBlituRHERArd pey pafifiRAl dheze geahasil, cdEohutallses the
cocoa butter content to "nelt™, resulting in dissolving of the suppository.

Due to t hecgmnesiksoya bapaionlive oil heunflowernilrice dirap eikge grapmsead pil. ¢ he
di ssol ved suppository produces a "shanpoo" effect that aids in colon
cl eansi ng and disinfection of the colorectal area. At the sane tine, the

presence oVegolable CiiblsUdhCiRr irddh pafte ol brrpreesedr palki nbetowgil thaeing
di ssol ved supPosi,tory m xture thus allowing for efficient _abs&ﬁr"ifti O{n])nOf t he
nut r aceut i eaPtengidsnbhytestargls, : saualene  aod o¢0-808W88 Q-19 Wy, ad@ifiPR ne

non- absor bl 6 &R0 YR FieRARCale pRARBRMy Ptbferred.

e Edible aquatic animal oil

Aquatic animal oil having oil soluble antioxidants such as omega-3 fatty acids
and squalene may also be used in combination with the Vernonia amygdalina
extract for production of the nutraceutical composition of this invention. Krill
oil or edible fish oil such as cod liver oil or shark liver oil,' are preferred

éxamples of such edible oil.



Direct absorption into the blood circulatory systemvia the col orectal
mucosal |ining which constitutes a substantially |arge absorption surface,
makes t hiwoaoparsr9seul arly efficacious delivery route foPCTMYuV/e@meeuti cal
conposition. Also, 27 the saponingontent in this

"nutraceutical -suppository” is believed to be capable of increasing

col orectal nucosal perneability thus facilitating and stinulating nutrient
and water absorption in the colorectal area. Recent research (2007 study
conducted by.Linus Pauling Institute) has indicated that flavonoids are in
fact poorly absorbed_by the human bod¥ (less than 5% and those absorbed
are qui ckl éhﬁe?gislﬂ pil désash vistbee (vegetala (@, aquatics apaval defived. tRay Ree rol e
of saponi ngd; he,:ut elt iic @ RAsHhb) LBad N LON 4 Sy ari
particul ar WQ%(? gﬁ‘l’l [ cfalhn?etC f‘ﬁé't ﬂLngégl [ ver%h%?flg@ggeb@?é t Egﬁ%ﬁt ??)llxi \é%nnetd
nutrient (ptedaetemnidpdaatiosirt thef mahaecasiurthér describbd befdver sol ubl e cheni cal
content (flavonoids and trace mnerals) of the nutraceutical m xture and
cocoa butter provides instant energy to the human body when absor bed

L hr ough.  NPrépaRitRSi MethBE¥thel NirdBeufigal Conipysitigu! d be particularly
useful for geriatric or bedridden patients that have mnimally or
non-functioni ng digestive systemor ‘an inability to consune oral nutrients.

Such an in nt . en rce al.so_prove,. useful for inhabitants or
Cravel ers THEQMiFanERaed iG0e Vatnond Bidiina Btoet B eateiiald .y
al so provechiedgrttdtionofsidiit 2 therts isofid canteritbyt dhveptibh@llmethoadBesi ty. As
opposed to colorectal adm nistration by way of an enema, suppositories

allow for a slow rel ease of the nutraceutical conposition i.e. |onger
nutrient r.gt i j 3 t hel j _SEA: i .. Sl.ow
rel ease ofﬂt ﬁtgﬁdneg'{frragfggﬁ?fl %; s?:)gcr’rposﬁ%f]lgﬁ&agétgéé{egﬁyeef ﬁjﬁgp )852 ??%{”F’Pﬁ? of
di srupti onamygdabna Eavesads phefertedesti ve system 28 EXAMPLE The fol | owi ng
Exanples illustrate the various aspects, nethods and steps of the

nutraceuti cal production nmethod of this invention. These Exanpl es do not

limt the YRY8¥rh6kia érhp%agmfee)&fade@oﬁeehﬁat%% tAEH nhiked uﬁthatae%aﬂsrlélcﬁi ai ms.

; .
The plant source of the Venonia amygdal ina extract used in the follow ng
exanpl es h#sg.besshpplmamildr ead divac odlsetsf) inaadhdmogenizen JAny, caaveintiogal angor ,

Sel angor, Mal.aysi The Medicinal PLants Oyision of.the Farest Research
Tnstl fut e SRR ePRat U dhh Al it odmelste BoRfasRoiralippiqt the extract
i denti fi cagdiBl& oil Mbdurd Aaybansed® tHedmetitod BEthESNEntiGiONi a in the famly
Ast eraceae. From exam ning the reproductive parts of the plant, FRI M found

that it closely resenbles Venoni a anygdal i na. The Venoni a anygdal i na pl ant

Febr uary 250 ey Beh fviod dixed it e BG4 46 yohbta Briddrelnif Eaibs” "
Spr ay- Dr i eslgPdvier0%dVernohizeanggoalita extygctalaten sbiublé ealid Eahtemt) oiStMer al

known t est ds were done .to ascertain the general nutritiagnal | ue a
Venoni a_ arkP9dalVerE0RR, arydpaling exact water solubifs selidgententiat ot (50%

Vernonia amygdalina extract water soluble solid content), or at any mix ratio

in the range of 1:9 to 9:1.

The preferred mix ratio of the Vernonia amygdalina extract and oil component
_is largely dependent on the nutraceutical to be produced. For example a mix
ratio of 1 part Vernonia amygdalina extract and 1 part oil component is
preferred if a capsule or tablet is to be produced whereas a mix ratio of 9
parts Vernonia amygdalina extract and 1 part oil component is preferred if the

nutraceutical is to be administered as an enema.



by Consolidated Laboratory (M Sdn Bhd*. The results are shown in Table 1
below 'Lab ref. CUML16116/ 2007 dated 6th August 2007 Test paraneter Unit
Test et WO 2REgIN39Fat g/ 100g Soxhl et extracti on ND ( <OPCY/Meob@bnpoc2at e
g/ 100q By cal cul ation 59.9 Proteing/100q Kjel dahl mnethod

The Vernonia amygdalina extract contains a natural emulsifier component.
Hence, the edible oil is emulsified to form a “plant extract-oil emulsion” post-

homogenization.

In an embodiment, the Vernonia amygdalina extract produced from fresh
leaves may be used as a “pressed palm fiber oil extractor” when mixed with

pressed palm fiber.

Pressed palm fiber oil is the residual oil remaining in palm fibers after

" extraction of crude palm oil using a screw press. It is impossible to’
cqmpleteiy extract all the pa_lm oil frbm the palm mesocarp using mechanical
extraction. After extraction of crude palm oil from the mesocarp, the de-oiled
mesocarp is know as palm fibers and there is about 5 to 6% oil remaining in
these fibers. This residual oil is conventionally extracted either by way of
solvent extraction or super critical fluid extraction. The palm fiber oil contains
very high levels of carotenoids (4000 to 6000 mg/kg), tocols (2400 to 3500
mg/kg) as well as other phytonutrients such as squalene (1000 to 1800
mg/kg), sterols and phospholipids (about 3.7%).

Fresh clean palm fiber collected from an oil mill is mixed and blended with the
liquid extract in a conventional mixer. The saponin (surfactant) content in the
liquid extract will act as a “natural detergent” and cause oil to be extracted
from the pressed palm fiber when the mixture is squeezed and pressed
during the mixing process. As the palm fiber has already been subject to high
temperature and high pressure in the oil mill, the oil and water soluble
phenolics attached to the palm fiber may be washed out (“squeezed out”) of
the palm fiber to form an oil-in-water emulsion with the saponin. As more of
the palm fiber is added to the mixture, a portion of the liquid emulsion formed
is adsorbed by the fiber which is pressed to form a more concentrated
emulsion. When the mixer is stopped, the fiber is squeezed a final time

before the extracted liquid emulsion is sieved to remove solids and fiber



6.7 Dietary fibre 9/100g ACAC 985.29 1.3 Misture Q1009 Oven nethod 9.11
Ash 9/100q Furnace nethod 24.31 Table 1: Result of the general nutritional
val ue anavp8/8m38 spray-dried powder form of the Venorcamnamogeedonéra dry
| eaf extract. 29 20

content. A concentrated liquid extract emulsion comprising Vernonia

amygdalina extract and pressed palm fiber oil is produced.

In a. preferred embodiment, the emulsion may be converted, via a
conventional drying process, to a powder form for storingj. Examples of
drying methods that may be ‘used are the spréy drying or freeze drying
method. The freeze drying method is preferred when the plant extract
component of the emulsion is derived from fresh Vernonia amygdalina leaves

whereas the spray drying method is preferred when dried leaves are used.
The Nufraceutical Composition |

-As explained above, the nutraceutical composition of this invention (whether -
in emulsion or powder storage form) comprises a combination of water
soluble antioxidants derived from the Vernonia amygdalina extract and oil
soluble antioxidants derived from edible oil (e.g. vegetable or fish oil).
Importantly, the nutraceutical composition of this invention can be said to be

devoid of synthetic components i.e. 100% natural.

In order to enhance the nutrient content of the nutraceutical composition
produced, edible oils having high content of oil soluble antioxidants are

preferred for use in the method of this invention.

Edible vegetable oil having antioxidants such as tocopherols and tocotrienols
(vitamin E family), carotenoids (vitamin A family), phytosterols, squalene and

Co-enzyme Q10 are preferred.

Aquatic animal oil having antioxidants such as omega-3 fafty acids and

squalene is preferred. Particularly preferred, are krill oil or edible fish oil.

As later shown in the Examples, the Vernonia amygdalina extract mainly

comprises a significant amount of water soluble phytochemicals such as



Exanpl e 2: Heavy Metals and M nerals Test on the Spray-Dried Powder Form of
a Venoni a anygdalina Dry Leaf Extract An Inductively Coupled Plasm Mss
Spect r onawoyro{diGR3E) det ecti on nmet hod was done by the Bpearymidennbangan
Laboratory of the Faculty of Chem cal And Natural Resources Engineering,
Universiti Teknol ogi Malaysia to ascertain the heavy netals and m nerals
constituents of a Venonia anygdalina dry |eaf extract. The results are as
shown in Table 2. Heavy Metal / Mneral Constituent Amount (nB/1) Lead (Pb)
0.17 Mercury (Fig) Not Detected Copper (Cu) 0.52 Zinc (Zn) 2.06 Arsenic
(As) 0.10 IflEanecr;n(gigg)(antioxidant), saponin, and trace minerals (e.g. magnesium and

potassium).

Flavonoids are well known antioxidants and have been strongly indicated to
modify the human body’s reaction to allergens and viruses. They are also
considered to have some efficacy in the prevention of certain cancers and

heart disease.

After analysis, it was found that the flavonoids contained in the Vernonia
amygdalina extract were quercetin-equivalents. Quercetin has-been found to
be the most active flavonoid. It demonstrates signiﬁcant'anti-inﬂammatory
‘activity, is a potent antioxidant, lowers blood pressufé in hypertensive patients -
. and has exhibited some efficacy in the treatment and prevention of cancers, .
heart disease, cataracts, and respiratory diseases such as bronchitis and

asthma.

Saponin, a major constituent of the Vernonia amygdalina extract, is a
naturally occurring surfactant i.e. a natural emulsifier. It is the availability of
saponin in the extract that advantageously allows for the combination of water
soluble antioxidants (flavonoids) with oil soluble antioxidants (e.g.
tocopherols, tocotrienols, carotenoids, omega-3 fatty acids, squalene etc.) in

the nutraceutical composition of this invention.

Currently, natural saponins derived from the tea plant and plants in the
Sapindaceae (e.g. lychee), Quillajaceae, (e.g. soapbark) and Agavaceae (e.g.
yuccas) families as well as chemically synthesized surfactants (e.g. lecithin)
are generally used as emulsifiers in relation to processing of oil-based

formulations or mixtures.

As a surfactant, saponin can be termed as a “natural cleaning agent”, thus,

the later description of usage of the nutraceutical composition of this invention



9. 23 Magnesium (My) 282.72 Nickel (Ni) 0.41 Cadm um (Cd) 0.01 Chrom um (Cr)
0.28 Cobalt (Co) 0.01 Calcium (Ca) 31.61 Sodium (Na) 32.62 Phosphorus (P)
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as an oral cleansing agent when administered orally and as a detoxification

agent when administered via the colorectal route.

Saponin also has antioxidative properties (an antioxidant) that protects cells
from oxidative free radicals and is widely known to have anti-bacterial, anti-

viral and anti-fungal properties.

Typical of amphipathic (hydrophilic and lipophilic) compounds, soap-like foam
is generally observed on the surface of liquids containing saponin, when

shaken.

The trace mineral elements (e.g. magnesium and potassium) of the Vernonia
amygdalina extract may be effective in alleviating dehydration and in the

treatment of illnesses due to particular mineral deficiencies (e.g. asthma).
Various Formulations

The nutraceutical composition produced by the method of this invention may
be further formulated into either liquid or powder forms that may be
administered via various routes (e.g. oral, topical/dermal or colorectal route)

to a human body.
¢ Liquid form

The liquid emulsion nutraceutical composition of the method of this invention,
either by itself or when mixed with other naturally derived food ingredients,
can be further processed (e.g. pasteurized) for consumption as health
beverages. lt is preferred that fresh Vernonia amygdalina leaves are used to
prepare the plant extract component of the nutraceutical emulsion when use

as a health beverage is intended.



Sel enium (Se) Not Detected Al um num (Al) 0.42 Silver (Ag) 0.01 Barium (Ba)
0. 08 Potassium (K) 533.89 Table 2: Result of the heavy netals and mnerals
test on awepprayB®3ved powder form of the Venoni a anygdalPCRaIR0y0/0006d2
extract. Based on the above anal ysi,g result, the Venonia anygdalina | eaf
extract contains high trace anobunts of potassium nmagnesium cal cium and
sodi um and does not contain toxins or heavy netals. 30 Exanple 3:

Phyt ochem cal Anal ysis on the Venonia amygdal i na pl ant Bi oassays* were
performed by the Medicinal Plants Division of FRIMto

Also, the liquid emulsion may be administered by way of an enema. In this
instance, preferably, the emulsion comprises 9 parts plant extract with 1 part
edible oil. Either conventional or advanced enema methods may be used.

e Powder form

In order to produce a powder form of the nutraceutical, a binding agent is
added to the edible oil-plant extract mixture prior to formation of the
nutraceutical emulsion by homogenization. The amount of binding agent
added to the ‘mixture can be up to 50% of the total edible oil-plant extract
mixture content and is generally determined by the mix ratio of the edible oil
and plant extract. For example, the binding agent may be added to the edible
oil-plant extract mixture at a ratio of 1 part oil : 9 part plant extract : 2 part
binding agent. Or, when the oil : plant extract mix ratio is 9 : 1, the binding
agent may be added at a ratio of 9 part oil : 1 part plant extract : 5 part
binding agent.

Examples of binding agents that may be added are maltodextrose, fossil shell
flour etc. Maltodextrose is a preferred binding agent and may be formulated

with the edible oil-plant extract mix at a preferred mix ratio of 1:1:1.

Following addition of the binding agent and formation of the nutraceutical
emulsion, either a spray drying or freeze drying method may be used to
produce the dried powder form of the nutraceutical which can then be further
processed with pharmaceutically acceptable carriers into oral administrative

forms such as tablets or capsules for consumption as health supplements.

- Due to the substantial natural carbohydrate content of the plant extract, it is
also possible to produce the powder form of the nutraceutical without addition
of a binding agent to the plant extract-edible oil emulsion. However, addition
of a binding agent significantly improves the yield of dried powder
nutraceutical from the. drying process (whether spray drying or freeze drying).



ascertain the phytochennical constituents (e.gl al kal oi ds, saponins,
flavonoi ds, tannins, triterpenes and steroids) in a sanple of a Venonia
anygdal i n&Ol2eaf13898br act. ' PRIM reE FRI KA394( R1671/ 1/ 1( SeoB)MBDT0/embed 9t h
Sept enber 2005 Al kal oi ds assay At lLeast 2.5 granms of Venoni a anygdal i na

| eaves were macerated in chloroformfoll owed by addition of amoni acal

chl oroform The chl oroformwas drawn off and filtered into a test tube or
the like. A sufficient anbunt was added into the test tube and the

chl oroform | ayer was separated. After renoval of the chloroformlayer, the

[i id t t obt ai d t ted with 10% sul phuri i d
sUBsequent e Rt BOWRER Ty o 4hp dudiveutipgl saripBRien AV Al PECHENeL: es | s
i ndi cati Vegg{(%q ggtrprfi%ﬁeﬁi?%o?lfceﬁ{e%@eson&élé: A #EH (oh, HRRk Fishabk eey dper ved

i.e. no al present Int n"a anmygdal ina | eaf extract. Saponin
assay A st gekdindomrotduce softrgelatinast capsulesnndbetsaponin denteot of the plaekence

and rel ative, anount, of saponin present in the, Vernaoni i | eaf
oxtract | THEUATG ot FRERRCR drRbwes s he aleRRbRns YO fifh 167
di stilled weh&dntiale Dy Qﬁiin%qﬁﬁthe Rerfiatio® df & bid-agb6rbabis eniusiontad st 15
mnutes is indicative of the presence of saponin., Stable froth of about 2

to 3 cm i ncapsyacoptent santacis ihe watergantent of the dligestiveasystifBer ved i . e.
substanti al anmpunt of saponin present in the Venonia anygdalina | eaf
extract. 31 Flavonoid assay (flavonoid presence) A standard flavonoid

det ecti on Thet ppadec dornc bécdtheo nderhestitiddlemalye aksoc dbeamdixeed! withveadomsint  of
flavonoi d present in the Venonja anygdal i ng | eaf ext r%:é. The | eaf, extract
t

diluted in QWF@SSFJQH%QFQQ%W&W‘W% [ sT?fet sethRverages g dovi 0 a
vol umetri Cjtﬁc}e%‘sgucﬂ?gﬁydé'v% uﬁze}%/mrﬁe?/e?éﬂhé’dé 5Q6h 2R b st R powlererrt | on
col or a

of yell ow Int nia solution 1s 1hdicative of the presence of

f | avonoi dsbevenges sush as clhdcolatermalh flaveuddr tilkc heverasiges 1(Mido ™3 )anths
observed i.e, substantial anount of flavonoid present in the Venonia
amygdal i na®P%€8 extract. Tannins and Pol yphenol i ¢ Conpounds Assay The
Vernoni a anygdalina | eaf extract diluted in nethanol was m xed with 1%
ferric chloride solution and shaken. Formation of blue black color is

i ndi cat i velrop fusthesrapiione dhef pewyden inptraseutical eampositian | rrodused iy e gr een

s obser G of i, inkFiuh FRE0ERbe  FRECGRI BN agHbeu sgligs foranoe

extract. production of cosmetic or medicinal ointments/creams.

¢ Formulated with deodorized cocoa butter

Cocoa butter is one of the most stable fats known, containing natural
antioxidants that prevent rancidity thus allowing for long shelf-life of up to two
to five years. Its smooth texture, sweet fragrance and emollient property
make it a popular base ingredient in cosmetics and skin care products, such

as soaps and lotions.

The dried powder form of the nutraceutical composition of this invention is
mixed with deodorized cocoa butter to produce a further variety of health

formulations for human administration as described below.

In room temperature, the cocoa butter base is in solid form and may be
“indirectly melted” to produce a liquid cocoa butter base. For example, the

cocoa butter may be melted in a double layer container where its upper layer



Sterol s/ Titerpenes Assay The Venoni a anygdalina | eaf extract diluted in
chl oroformwas tested using the Liebernmann-Buchard reagent.

For mati on of

reddi sh owbeoio/s793adi cative of the presence of triterperes/naymigom@oceni sh
color is indicative of the presencg.of sterols. A mld greenish color (+2

on standard scale of +1 to +3) was observed i.e. no triterpenes present

the Venoni a anygdal i na | eaf extract and substantial anpbunt of sterols

pr esent

t in the Venonia anygdalina |eaf extract. 32 Constituent Anpunt
Al kal oi ds Not Detected Saponi ns 2+ Fl avonoi ds 2+ Tannins / Pol yphenolics

Not Detected Triterpenes Not Detected

contains solid cocoa butter and bottom layer contains warm water. Any other
manner of melting the cocoa butter that does not involve a direct application

of heat may also be used.

The dried powder nutraceutical is poured into the melted cocoa butter base at

" a ratio of about 5 to 50% dried powder to about 95 to 50% cocoa butter and

stirred to form a liquid nutraceutical-cocoa butter mixture.

When the mixture is thoroughly liquefied and mixed, the liquid mixture may be

-poured into suitably sized mouldlngs to form solid mlxtures The moulds are

placed in a freezer for a suitable amount of tlme untll the mixture sohdn‘“ ies

(e.g. about 15 to 20 minutes).

The shape and size of the mould used may vary according to the intended
usage of the solid mixture. For example, the solid mixture may be further

processed to produce oral or colorectal administrative forms.
(i) Oral administrative form

An example of the oral administrative form that may be produced from the

solid mixture is chewable tablets.

When placed in the oral cavity, the nutraceutical powder content in the tablets
absorbs saliva upon contact and normal human body temperature (normal
core temperature of about 37°C; normal oral cavity temperature of about
36.8°C) causes the cocoa butter content to “melt”, resulting in dissolving of
the tablet. Due to the presence of saponin (the nutraceutical powder
content), the dissolved tablet mixture produces a “shampoo in mouth” effect.
Gargling with the dissolved mixture for about 10 to 15 minutes may improve
oral health as the mixture aids in cleansing and disinfecting of gums and

teeth.

in



Sterols 2+ 1+ Weak; 2+ MId; 3+ Strong Table 3: Sunmary results of

phyt ochem cal anal ysis of a sanple of Venonia anygdalina |eaf extract. In
summary, wbeolMenmiba anygdal i na | eaf extract conprises scgmitiog@nioomount s
of saponins, flavonoids and steroids. Exanple 4: Saponin Content Analysis
of Venoni a anygdalina | eaf extract Total triterpenoid saponin analysis of a
Venoni a anygdal i na | eaf extract based on ursolic acid equival ent was
performed by the Medicinal Plants Division of FRIM A colorinetric method
was used for triterpenoid saponin determ nation with slight nodifications.
0.50r 1.0 mM of diluted | eaf extract in nethanol was transferred into a 10

m test tulthis Wbuﬂmhemfm\mmcamwlém ﬁomasipl@fdrrgem ot bedriddera wat er
bath. 0.2 m of newy ed 5% &e/v) n|I n-acetic a&] i d sol ut on tand 1.2
nm of percRAbents é’éi%"% @ Haye rsT% %’\Hﬁ@g?h@n e,e¥69k 8l WA oc for

15 m nut esgndhgqd est tube was taken out and cooled in running water for 2
m nut es. Tﬁe %t hyl acetate was added in order to make the total volune 5
m . Absorbance of the mixture was determined with a spect r ophot onet er at

550 nm The result js o ursolic, a e

conpari son?'?m Mg LﬂfS{Sﬁ §6§§{ ag'f@h)ﬂa({ L{’(‘%r géntenggqyg%ﬂet ){ﬁ('LFaOg%/%éi%eldd
equi val ent pidire Ray b@%%ﬂb@e@nﬁﬁéﬂb'ai’gildge%r exhhiplé for fdagirgnetamach

equi val ent test was” perfornmed he "Medi cinal Plants Divisign of FRIMto

ascertain tigestibayordied dlmv%dﬂm@nﬂs masd¥gnprokgnadewrpby e URFRHNI a
dal
:?lygdgl : 22“!@3&"’%&%@2‘5 Wys% ?'Wﬁpfl &§ lf%}séﬁ\g&égg@r Gﬁtﬁﬁn%fefhll(}l é@ﬁent [F'Iae t ot al

guercetin egntentl ent content in a spray-dried form of the Venoni a
anygdal i na | eaf extract was anal ysed by way of the al um num chl oride
colorinmetric nmethod with slight nodifications (Liu B. et at, 2007, Journal

of Food Engij Y/ ) m of diluted extract in nethanol, 0.3
@lr% s {)l‘é?:gal a%m@%j agi%é fo

m of sodil rate met hanol were m xed and |l eft to stand
for 5 mnutes. 0.3 mM of 10% al um numchl oride (wv) was added to the

m xture ang it was f tosta i.x. mnutes | afge ium
hydr oxi de %é‘s 80?‘#18 Cﬂ'?f&f; @é‘f'ﬂ'l‘b%’aﬁh"ﬁf?ms W‘W&E?’R@Qe up ﬁg 10 m
by addi ng #hetstlld Mxtd& @,rglwéswgﬁgg prior to nmeasurenent at 510 nmwith a
spectrophotoneter. The results are expressed in quercetin weight (ng) per

dry weight of sanple (g) by conparison with a quercetin standard curve. The
results ar Wh ho%upﬂol‘?@#yecol}ngﬁélﬂythe solid nutraceutical-cocoa butter mixture is

inserted into the rectal area, the nutraceutical powder content in the
suppository absorbs water upon contact with rectal mucus. The normal
human body temperature (about 37°C) causes the cocoa butter content to
“melt”, resulting in dissolving of the suppository. Due to the presence of
saponin (the nutraceutical powder content), the dissolved suppository
produces a “shampoo” effect that aids in colon cleansing and disinfection of

the colorectal area.

At the same time, the presence of colorectal bacterium aids in further
- breaking down the dissolved suppository mixture thus allowing for efficient
absorption of the nutraceutical content through the colorectal mucosal lining,

while the non-absorbable cocoa butter base is passed out.

Direct absorption into the blood circulatory system via the colorectal mucosal
lining which constitutes a substantially large absorption surface, makes this a

particularly efficacious delivery route for the nutraceutical composition. Also,



Sanmpl e Fl avonoi d content 1 Soaking at roomtenperature 76.3 29.6 ng/g
sanple 7.6 2.9% (ww) 2 Soaking at roomtenperature - remai nder on dryer

25.9 t 1. Womgiogssmople 2.6 0.2% (ww 3 Heating at 60CptiaBr01d:6b0d627g/ g
sample 11.5 1 1.0% (W w) 4 Heating,at 60C - remainder on dryer 102.8 19.5
ng/g sanple 10.3 1.9% (ww) Values are the nean | SD of n=3 repeats

the saponin 'content in this “nutraceutical-suppository” is believed to be
capable of increasing colorectal mucosal permeability thus facilitating and
stimulating nutrient and water absorptioh in the colorectal area. Recent
research (2007 study conducted by Linus Pauling Institute) has indicated that
flavonoids are in fact poorly absorbed by the human body (less than 5%) and
those absorbed are quickly metabolized and excreted. Hence, it is postulated
that the role of saponin in the nutraceutical composition of this invention is
particularly significant in the delivery efficacy of the antioxidant nutrient

(flavonoid) content of the composition.

The water soluble chemical content (flavonoids and trace minerals) of the
nutraceutical mixture and cocoa butter provides instant energy to the human

body when absorbed through the colorectal mucosal lining. Again, this would

be particularly useful for geriatric or bedridden patients that have minimally or
non-functioning digestive system or an inability to consume oral nutrients.

Such an instant energy source may also prove useful for inhabitants or
travelers in extremely cold areas. Bypassing the oral nutrition route, may also

prove helpful in weight reduction and in the control of obesity. |

As opposed to colorectal administration by way of an enema, suppositories
allow for a slow release of the nutraceutical composition i.e. longer nutrient
fetention time, due to their solid (to semi-solid) nature. Slow release of the
nutraceutical composition also reduces the possibility of disruption or distress

to the digestive system.



Table 4: Results of the alum numchloride colorinetric assay to determ ne
fl avonoi d anbunt present in sanple of Venonia anygdalina | eaf extract. 34
The abovewenalysisd done by FRI M confirned the fl avanoi ¢gceont®mé/odone2t he
Venoni a anygdalina | eaf extract to ge about 10% by wei ght percentage i.e. a
significant anmount..FRI Mref FPJNB%?T /11J671/ 1/ 1( Sub. 5)/ SO5 dated 4th Matrh
2008 Exanpl e 6: High-Performance Liquid Chromatography (HPLC) Anal ysis on
t he Venoni a anygdal i na | eaf extract. Three sanpl es of Venoni a anygdal i na

| eaf extract were anal ysed by HPLC, nanely, a fresh sanple (code: 157/08),
a soaking, freeze-dried sanple (code: 096108) and a 60C, spray-dried
sanpl e (code: 098/08), to ascertai nEXAMPLEI ity of the flavonoid content
in the | eaf extract under varying conditions i.e. liquid extract,
freeze-dried powder form The HPLC analysis was performed by the Medicinal

Pl ants Di vIrpeddliéWin gFEkémﬁlewmaétr@t@cﬂmesmLss A#eFedts xmethwdshand Gteps oht er
and sonicated for m nutes at room terrg@r ature. Any insol uble resi due was

r enoved bytheenwtracfeuj@al preductien mefhpd of dhisrinvention. WHiese Fxamplesdg Babh a
PVDF filte 0 i I ed for the
HPLC anal yfs"rnstqﬂé‘ \ﬁz’ltrﬁ%n thAesséde 6%@10&6%\?% °?Q‘ﬂat§§%‘?’ %E?g&ac‘t'h%{ ySed by neans
of a HPLC system (Waters DeI ta 600 wth 600 control I er) wth a photodi ode

array dete ter 996 A Phenojrenex used (4.6

Y 1 5h8 it nurcRos! i MESHOGE PRuoEENE Exiran w888 e BIORE { wo
Sol vent s déﬁ‘é’rhﬁﬁesa‘haé BEEn BhIMARETR 9 sreSRUVRAY fh Yataf Ualia aRuaRys
H3PO4, whereas solvent B was acetonitrile. Initial conditions were 85% A
and 15% B, Selangos, $¢laogor,dvialdysiat r eachi ng 25% B at t = 12 minutes. This
was followed by an isocratic elution until t = 22 mnutes, after which the
programe returned to the initial solvent conposition at t = 25 mnutes and

mai nt ai nedTheMéditital Pantd DivisibH 66theT F8rdst Researéh Wsstitutoasf Nlafysla of nut e
and the injection volume was 10 pl. Three ‘injections were perforrred f or

each sanpl ERIMthas eewrfimash by wgnaﬁucwgp@f&aﬂanofth@hé’rwj belengs 1 al |

t hree samp, S o] S in
all three {shz%rrpq@ﬁ& #%né@ﬁagem |f)gr’1m'g% K( I nt?ée‘érarés('i ty) g? tﬁéeﬂcrﬁe% f:Haailt
conponent sremod@amet Eattdpf tprIanpﬁRlM gmn:dﬂlialt it dosdlgreserhbles ¥enmph@& t o
sanple in that 0 a drred > 096/ 08 soa k'

freeze- drr@’&’yggﬁgﬂ ?@éi}) g@/% ’Qﬁrﬁj?'g‘? el 1B, FQ@"%?
attributed.t.0.8tLay, ﬁQur&ﬂIsqu& 0% 0GI boed Nt €NSi ty remai ned general I y const ant
for all three sa he HPLC chromatograns for all three sanples, a
conpari son of - the chromat ograns and the UV spectra of nmjor peaks are shown
in Figures Eé@ﬁé'r t Venoni a
anygdal i nagfie’rtgfg%; %/\lgmgggg?/lyévgréem rbaggélgpmgembXe 'ﬁdérgf“ﬁ’gf Pl ant s
Di vision of FRIMto Eermrotfa VienoaiaamygdaldnaDryteal Extrast a Venoni a

anmygdal i na | eaf extract. As seen fromthe results of Exanples 3, 5 and 6
above, the water soluble antioxidant in the Venonia amygdalina | eaf extract
has been bggaashay knd@mt tdst Sethdds WweRre deheftoaxsitdtain the geraral apgitiohacal |y,

a quercetin equivalent i.e. the follow ng assays are a test of flavonoid
activity. value a Vernonia amygdalina dry leaf extract. This analysis was conducte

by Consolidated Laboratory (M) Sdn Bhd*. The results are shown in Table 1

below. «.ab rer. cM116116%2007 dated 6th August 2007

Test parameter Unit Test method Result
Fat g/100 Soxhlet extraction ND (<0.1)
Carbohydrate g/100g By calculation 59.9
Protein g/100g Kjeldahl method 6.7
Dietary fibre g/100g AOAC 985.29 1.3
Moisture g/100g Oven method 9.11
Ash g/100g Furnace method 24.31

Table 1: Result of the general nutritional value analysis on a spray-dried powder form
of the Veernonia amygdalina dry leaf extract.

As can be observed, the Vernonia amygdalina leaf extract has substantially

high natural carbohydrate content.



Xant hi ne/ Xant hi ne Oxi dase Super oxi de Scavengi ng System This assay eval uates
the scavenging activity of the Vernonia anygdalina | eaf extract on any

super oxi deofogeisradi cal anions. A standard Xant hi ne Oxi g¢asany»aebiossr

m xture was used in this assay. DPI—ZlF Radi cal Scavengi ng Assay Thi s assay
eval uates the reducing activity of 'the Venoni a anygdalina | eaf extract that
determnes its antioxidant potential (AOP). 36 Additionally, the total
phenol i ¢ cont ent (TPC) as well as tyrosi nase inhibitory activi ty of the

oot are S boame Zrabiaevy el ahd lingraS a5aLoathn o kD Super oxi d

ul t
: léfjd??‘gﬂe Super oxi de
Scavenging (% DPHP Radincga %ﬁv&ﬂélam@éc?@ﬁnmme%mbc Cont ent

An Inductively Coupled Plasma Mass Spectrometry (ICP-MS) detection
method was done by the Spectra Kembangan Laboratory of the Faculty of
Chemical And Natural Resources Engineering, Universiti Teknologi Malaysia
to ascertain the ‘heavy metals and minerals constituents of a Vernonia

amygdalina dry leaf extract.

The results are as shown in Table 2.

.|Heavy Metal / Mineral Constituent Amount (mg/)
Lead (Pb) 0.17
Mercury (Hg) Not Detected
Copper (Cu) 0.52
Zinc (Zn) 2.06
Arsenic (As) 0.10
Iron (Fe) 9.23
Magnesium (Mg) 282.72
Nickel (Ni) 0.41
Cadmium (Cd) 0.01
Chromium (Cr) 0.28
Cobalt (Co) 0.01
Calcium (Ca) 31.61
Sodium (Na) 32.62
Phosphorus (P) - 0.51
Selenium (Se) Not Detected
Aluminum (Al) 0.42
Silver (Ag) 0.01
Barium (Ba) 0.08
Potassium (K) 533.89

Table 2: Result of the heavy metals and minerals test on a spray-dried powder form
of the Vernonia amygdalina dry leaf extract.

Based on the above analysis result, the Vernonia amygdalina leaf extract
contains high trace amounts of potassium, magnesium, calcium and sodium

and does not contain toxins or heavy metals.



My/ 100g GAE Tyrosinase Inhibitory Activity (% Sanple Concentration 0.25
ng/m 0.25 ng/m 6.25 ng/m 2.0 ng/m Standard Superoxide disnutase (axle
Dim) Asowokbn/@esd 0. 005 ng/ m PCT/MY2010/000062
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-Examgle 3: Phytochemical Analysis on the Vernonia amygdalina plant

Bioassays* were performed by the Medicinal Plants Division of FRIM to
ascertain the phytochemical constituents (e.g. alkaloids, saponins, flavonoids,

tannins, triterpenes and steroids) in a sample of a Vernonia amygdalina leaf

extract. - rrim rer. FRIM394TUG71/1/1(Sub5YS17 dated 9th September 2005

Alkaloids assay

At least 2.5 grams of Vernonia amygdalina leaves were macerated in
chloroform followed by addition of ammonlacal chloroform. The chloroform
was drawn off and f ltered into a test tube or the like. A sufficient amount was
added into the test tube and the chloroform layer was separated. After
removal of the chloroform layer, the liquid extract obtained was: treated with

10% sulphuric acid and subsequently tested with Mayers reagent.

Formation of white precipitates is indicative of the presence of alkaloids. No
white precipitate was observed i.e. no alkaloids present in the Vernonia

amygdalina leaf extract.

Saponin assay

A standard methanol froth test was conducted to detect the presence and
relative amount of saponin present in the Vernonia amygdalina leaf extract.
The liquid leaf extract diluted in methanol was mixed with distilled water in a

test tube.

Formation of stable froth for at least 15 minutes is indicative of the presence
of saponin. Stable froth of about 2 to 3 cm in height (+2 on standard scale of
+1 to +3) was observed i.e. substantial amount of saponin present in the

Vernonia amygdalina leaf extract.



Gallic acid (GAE) standard curve L-cysteine (LC) 0.30 ng/mL S 14/ 08 Spray
dried leaf extract 95.4 H 60.8 M 2871.6 H55.6 M9.1V-VIS Spectrophotone or
basel i ne wheoload7®at ozero H. high; M noderate; L: | ow PabMY®10/6eal t s of
t he xant hi ne/ xant hi ne oxi dase supengxi de scavengi ng assay, DPHP radi cal
scavengi ng assay, total phenolic content and tyrosinase inhibitory activity
tests of a sanple of Venonia anygdalina | eaf extract.

Flavonoid assay (flavonoid presence)

A standard flavonoid detection test was conducted to detect the presence and
relative amount of flavonoid present in the Vernonia amygdalina leaf extract.
The leaf extract diluted in chloroform was dissolved in ether. The mixture was

added to a volumetric flask containing a 10% ammonia solution and shaken.

Formation of yellow color in the ammonia solution is indicative of the
presence of flavonoids. A mild yellow color (+2 on standard scale of +1 to +3)
was observed i.e. substantial amount of flavonoid present in the Vernonia

amygdalina leaf extract.

Tannins and Polyphenolic Compounds Assay
The Vernonia amygdalina leaf extract diluted in methanol was mixed with 1%

ferric chloride solution and shaken.

Formation of blue black color is indicative of the presence of hydrolysable
tannins, while a brownish green color is indicative of the presence of
condensed tannins. No color change was observed i.e. no tannins present in

the Vernonia amygdalina leaf extract.

Sterols/Titerpenes Assay .
The Vernonia amygdalina leaf extract diluted in chloroform was tested using

the Liebermann-Buchard reagent.

Formation of reddish color is indicative of the presence of triterpenes and a
greenish color is indicative of the presence of sterols. A mild greenish color
(+2 on standard scale of +1 to +3) was observed i.e. no triterpenes present in
the Vernonia amygdalina leaf extract and substantial amount of sterols

present in the Veernonia amygdalina leaf extract.

The results of the above phytochemical analysis on the Vernonia amygdalina

leaf extract is summarized in Table 3.



The results obtai ned suggest that the Venonia amygdalina | eaf extract shows
significant free radical scavenging activity and anti oxi dant potential as
conpar ed WOt2h1w 132939t andard control . Exanple 8: An ExenplPamiMP20od/ewed2 f or
Preparing the Powder Form of the Nypraceutical Conposition The liquid

nut raceuti cal conposition used to prepare the spray-dried and freeze-dried
powder forns was prepared by way of a nmethod of this invention using

Venoni a anygdal i na extract derived fromdry | eaves of the plant and use of
red palmoil as the edibl e oi | corrponent Spr ay Dri ed Nutraceutl cal Powder
Preparation 37 Batch 1 [E&bs fded) to 12.4 kil ograns of
dried Venoni a anygdal i na ' A te d to a tenperature of
60C for 3 hours. Heated n‘sg,gd,u,mg al T owed to2+coo| to room t enperature and
filtered. 4.5% solid contlematoroisa 50 Ti1tefa«{2. 25 kiTograns) |iquid plant
extract was observed. 2. Z%annirsgPolypherelicsp flllstiDetdctedas added to the 50 liter
liquid plant extract and [ndtexpgees zed, pri (MotiDetestedrt of spray-drying
process. The inlet tenper{8temie of the |iql2+d was 180C jand out | et
tenperature was 100C. The spra3ﬂ+dN9akng+MiM)I8+§2rom)urs 30 mnutes to

corrpl ete. Resul fant anount o dri ed raceut ca s 0,523
Bat ch 190¢ éé, BV oresils & whishatied (4aDsis ok A Skles ob Vo
Vernonl a aﬁ%{g ?{"ﬁde?é%&t}'@gt The m xture was heated to a tenperature of 60C

for 3 hours. Heated m xture allowed to cool to roomtenperature and
filtered. fh 26riflary mt\%rhohrb amPgdafy xéa?f SRtriset @thﬁis ebi Sighfficahant
extract was observed. 25 liter of°"red palmoil and 2 ki | ogram of

mal todextrawumoéadmhln& flavonpids andsterpiglsi d pl ant extract and

honogeni zed, prior to start of spray-drying process. The inlet tenperature
of the |IC]UI d was 180C and outlet tenperature was 100C. The spray drying

t ook 14 hogxamile At n@apnirpContartAralyste o6 Meandnia mpyoatina deafayctcict ed

nut raceuti cal powder was 3.696 kg. In-conparison with batch 1, a
significantly higher recovery rate of the nutraceutical powder in batch 2

i s observe ik ndi cuum
Freeze Dri ggf%utw@gﬂ?ﬁggkbﬁ@@\dgbab‘g&yg I\g%nag%”%ng@gaﬁggﬁ%ﬁg&}ra ?l ed
Venoni a anpgsied iora Ursalice acite egubaddiddwias perfermaed dsyrike sMeaidjinaladPlantsat r oom
terrperatur far 4 Liquid plant extract subsequently concentrated by
way of nat Vé?"’@\?é%i#‘&fl on at 50C and nmixed with edible oil prior to
conventional freeze drying (or |yophilization) technique. Resultant amount
of freeze-dried nutraceutical powder was 1.5 kilogranms i.e. 15%yiel d.

Exanpl e 9: AGologaietiic mathodouasialsteddmnttatﬂrpemlwsamrwm deterayinatior witfowder

Form of th&.gW oﬁ%ahgfi‘s %’@3815 1t(5 M of diluted leaf extract in methanol was
transferred into a 10 ml test tube. Methanol was evaporated by immersing

the test tube in a water bath. 0.2 ml of newly mixed 5% (w/v) vanillin-acetic
acid solution and 1.2 ml of perchloric a.cid were added. The mixture was then
incubated at 70°C for 15 minutes. The test tube was taken out and cooled in
running water for 2 minutes. Then, ethyl acetate was added in order to make
the total volume 5 ml. Absorbance of the mixture was determined with a
spectrophotometer at 550 nm. The result is expressed in % ursolic acid w/w

of extract by comparison with ursolic acid standard curve.

The total triterpenoid saponin content of the Vernonia amygdalina leaf extract

was observed to be 8.08 £ 0.83 % (w/w) (ursolic acid equivalent).



Tests were perforned by the Malaysian Palm G| Board (MPOB) to ascertain
the oil soluble antioxidant content of two sanples (batch 1 and batch 2) of
spray driwo2powsa39nut raceutical conposition of this i npemMmIIESOPGRepar ed
i n Exanpl e 8 above. Standard testssyere done to ascertain the total
carotene content and the presence of various known oil soluble antioxidants
In the spray dried powder of batches 1 and 2. The results of those tests
are shown in Table 6 below. Powder of Batch 1 Powder of Batch 2 Reference
sanple (red pal msuper olein) Carotene content 674 ppm 776 ppm 581 ppm QG |

content 18_91% 30.46%
xan? ? 5: Folavon0|d equivalent test on a Vernonia amygdalina leaf extract

A flavonoid equivalent test was performed by the Medicinal Plants Division of
FRIM to ascertain the flavonoid type and amount present in a sample of a

Vernonia amygdalina leaf extract.

The type of flavonoid present in the Vernonia amygdalina leaf extract was
identified as a quercetin equivalent. The total quercetin equivalent content in
a spray-dried form of the Veernonia amygdalina leaf extract was analysed by
way of the aluminum chloride ‘colorimetric method with slight modifications
(Liu B. et. al.,, 2007, Journal of Food Engineering 78: 584-587).

1 ml of diluted extract in methanol, 0.3 ml of sodium nitrate, and 4.0 mi of
methanol were mixed and left to stand for 5 minutes. 0.3 ml of 10%
aluminum chloride (w/v) was added to the mixture and it was left to stand. Six
minutes later, 2.0 ml of 1M sodium hydroxide was added. The final reaction
mixture volume was made up to 10 ml by adding 2.4 mi of deionized water

prior to measurement at 510 nm with a spectrophotometer.

The results are expressed in quercetin weight (mg) per dry weight of sample
(g) by comparison with a quercetin standard curve. The results are shown in
Table 4 below:-

Sample Flavonoid content
1 | Soaking at room temperature 76.3 + 29.6 mg/g sample
7.6 £ 2.9% (w/w)
2 | Soaking at room temperature - remainder on dryer 25.9 + 1.8 mg/g sample
2.6 + 0.2% (wiw)
3 | Heating at 60°C 114.8 £ 10.4 mg/g sample
: 11.5 + 1.0% (wiw)
4 | Heating at 60°C — remainder on dryer 102.8 £ 19.5 mg/g sample
10.3 £ 1.9% (Wwiw)

Values are the mean + SD of n=3 repeats

Table 4: Results of the aluminum chloride colorimetric assay to determine flavonoid
amount present in sample of Vernonia amygdalina leaf extract.



Ant i oxi dants ND 49.9 ppm ND ND ND 11.0 ppm ND ND ND ND ND ND Pr opyl
Gal | ate- PG (ppm Tert-butyl hydroqui none- TBHQ (ppn) Butyl ated
hydr oxyarwech®/BH39( ppm) Butyl at ed hydr oxyt ol uene- BHT ( PEWMY2010/000062
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The above analysis* done by FRIM confirmed the flavanoid content in the

Vernonia amygdalina leaf extract to be about 10% by weight percentage i.e. a

significant amount. «rim ret. FRiM3947TUB7171/1(SubSYS0S dated 4th March 2008

Example 6: High-Performance Liquid Chromatography (HPLC) Analysis on
‘the Veernonia amygdalina leaf extract. '

Three samples of Vernonia amygdalina leaf extract were analysed by HPLC,
namely, a fresh sample (code: 157/08), a soaking, freeze-dried sample (code:
-096/08) and a 60°C, spray-dried sample (code: 098/08), to ascertain the -
stability of the' flavonoid content in the Ié’af extract under varying .c'onditions
i.e. liquid extract, freeze—dﬁed powder form. The HPLC analysis was

performed by the Medicinal Plants Division of FRIM.

5 mg of each sample was mixed with 500 pl water and sonicated for 60
minutes at room temperature. Any insoluble residue was removed by
centrifugation. The liquid supernatant was filtered through a PVDF filter (pore
size 0.45 ym) into a vial and subsequently used for the HPLC analysis. The
three samples, as above prepared, were analysed by means of a HPLC
system (Waters Delta 600 with 600 controller) with a photodiode array
detector (Water 996). A Phenomenex-Luna (5 pm) column was used (4.6
mm i.d. x 250 mm) and for elution of the constituents, a gradient of two
solvents denoted as A and B was employed. Solvent A was a 0.1% aqueous
HiPO,, whereas solvent B was acetonitrile. Initial conditions were 85% A and
15% B, with a linear gradient reaching 25% B at t = 12 minutes. This was
followed by an' isocratic elution until t = 22 minutes, after which the
programme returned to the initial solvent composition at t = 25 minutes and
maintained for a further 10 minutes. The flow rate used was 1.0 ml/minute
and the injection volume was 10 pl. Three injections were performed for each
sample. The retention times and UV spectra of the major peaks in all three

samples were analysed.



Vitamn E 426.6 ppm 414. 4 ppm 495. 6 ppm 255.4 ppm 435.9 ppm 401.5 ppm 476. 8
ppm 247.5 ppm 400. 0 ppm 435. 3 ppm 602. 6 ppm 301. 7 ppm Al pha t ocopher ol
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of the oil soluble antioxidant contjgent tests on two spray-dried sanples of
the nutraceutical conposition. 39 Exanple 10: Spectophotonetric Assay

Anal ysis on the Dried Powder Form of the Nutraceutical Conposition.
Spectropheronetric assays to detect the total phenolic content, total
flavonoi d content and carotene content were done on the dried powder form
of the nutraceutical conposition conprising Venoni gdal i na | ea.I(_ih extract
and red palSeng | caEMerefigaks MerenhoWihiRiesentofn @'En‘%?é gSamplesass wer e
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of the oxi démalried garmrally gonstast fordlidhoes samplesnge was observed. The

intensity of the color observed was determ ned using optical absorption
spectroscopy. Quantitation was done by calibration with a gallic acid

sanpl e. A TReOHPTRS I tisronsatoyraths Nbr NalNGhré@ dsdihpIes, (&- ddmpansenlusfe thevas
done to determne the total flavonoid content in the powder sanple, The

spect r ophotbrasnaiograres anditheddVspastianiimaior peakpiale showm iBFigyess? ion i s
one of the,nost commonly used anal ytical procedures applied to flavonoid
content detérmnation in plants. This procedure invol ved hydrol ysis of

gl ycosi des, extraction of total flavonoid aglycones with ethyl acetate and

conpl ex formation_with A C13. A .col or change was observed and the col or
intensity M@r mYEigX ”ltné\CBM'?Y ggﬁf)’éb%%? e g’ﬁ’ %@@f’@@%ﬂg?qeafc
Quantitation was dongyhyceal ibration with a catechin sanple and the results
reported as catechin equival ents.

Two assays were performed by the Medicinal Plants Division of FRIM to
ascertain the antioxidant activity of a Vernonia amygdalina leaf extract. As
seen from the results of Examples 3, 5 and 6 above, the water soluble
antioxidant in the Vernonia amygdalina leaf extract has been broadly
identified as a type of flavonoid, and more specifically, a quercetin equivalent

i.e. the following assays are a test of flavonoid activity.

Xanthine/Xanthine Oxidase Superoxide Scavenging System
This assay evaluates the scavenging activity of the Vernonia amygdalina leaf
extract on any superoxide free radical anions. A standard Xanthine Oxidase

reaction mixture was used in this assay.

DPHP Radical Scavenging Assay
This assay evaluates the reducing activity of the Vernonia amygdalina leaf

extract that determines its antioxidant potential (AOP).



40 MPOB's in house test nethod was used to determi ne the total carotene
content in the powler sanple. The results of the above assays are
sumar i zegtoi2010fB¥3e 7 bel ow. Type of Constituent Anount pEeinay20p600042 C
content- (expressed as gallic acid;equivalent) 23.1 ng/g of product acid
equi val ent Total flavonoid content (expressed as catechin equivalent) 15.7
nmg/ g of product Total carotene content 108 ng/kg Note: Total phenolic
content of lettuce is between 18.4 to 52 pg/9 and wheat is 2.12 to 3. 37
pg/g (gallic acid equivalent).

Additionally, the total phenolic content (TPC) as well as tyrosinase inhibitory
activity of the Vernonia amygdalina leaf extract were also tested. The results

of the above test are shown in Table 5 below:-

Sample Sample Superoxide { DPHP Radical | Total Phenolic| Tyrosinase
Code description | Scavenging | Scavenging Content Inhibitory
(%) (%) Mg/100g GAE | Activity (%

Sample - 0.25 mg/ml | 0.25 mg/ml 6.25 mg/ml- 2.0 mg/ml

Concentration

Standard Superoxide | Ascorbic acid Gallic acid L-cysteine

dismutase | 0.005 mg/ml (GAE) (LC)

(6x10° U/mi) . standard curve | .30 mg/mi

S 14/08 Spray dried 954 H 608 M 28716 H 556 M

leaf extract

“UV-VIS Spectrophotometer baseline checked autozero”
H: high; M: moderate; L: low

Table 5: Results of the xanthine/xanthine oxidase superoxide scavenging assay,
DPHP radical scavenging assay, total phenolic content and tyrosinase inhibitory
activity tests of a sample of Vernonia amygdalina leaf extract.

The results obtained suggest that the Vernonia amygdalina leaf extract shows
significant free radical scavenging activity and antioxidant potential as

compared with the standard control.

Example 8: An Exemplary Protocol for Preparing the Powder Form of the

Nutraceutical Composition .

The liquid nutraceutical composition used to prepare the spray-dried and
freeze-dried powder forms was prepared by way of a method of this invention
using Vernonia amygdalina extract derived from dry leaves of the plant and

use of red palm oil as the edible oil component.

Spray Dried Nutraceutical Powder Preparation

The following spray drying process was done by the Chemical Engineering
Pilot Plant of Universiti Teknologi Malaysia (Johor) on 11" November 2008.



Total flavonoid content of wheat is between 259 to 330 pg/g of the bran
(epi catechin equival ent). Carotene content of unbleached palmoil is 500 to
700 ng/ kgvoRaWw/ L7989 Sunmmary results of the assays done POTOEY29M0900862t he
total phenolic content, total flavgroid content and total carotene content
of a dried powder formof the nutraceutical conposition. As is known, the
FOR reagent does not only neasure total phenols and generally reacts with
any reduci ng substance. Thus, the above result may in fact be
representative of the total reducing capacity (total antioxidant content)
of the sar’rPIZ‘é @d} not just its total phenolic content. 41 Exanple 11:
Ant i oxi dan AR y Analysis on the Spray-Dried Powder Form of the
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Sanpl e desggA'Pt1|20n0§rlep %E)Or)ﬂir%ﬁes to complete. Resultant amount of spray-dried

‘powder nutraceutical was 0.523 kg.

e Batch2 -

115 liters of .water was added to 12.3 kilograms of dried Vernonia amygdalina
leaves. The mixture was heated to a temperature of 60°C for 3 hours.
Heated mixture allowed to cool to room temperature and filtered. 3.2% solid
content in a 70 liter (2.25 kilogram) liquid plant extract was observed. 2.25
liter of red palm oil and 2.25 kilogram of maltodextrose was added to the 70
liter liquid plant extract and homogenized, prior to start of spray-drying
process. The inlet temperature of the liquid was 180°C . and outlet
temperature was 100°C. The spray drying took 14 hours 30 minutes to
complete. Resuitant amount of spray-dried nutraceutical powder was 3.696

kg.

In comparison with batch 1, a significantly higher recovery rate of the
nutraceutical powder in batch 2 is observed following addition of the binding

agent maltodextrose.

Vacuum Freeze Dried Nutraceutical Powder Preparation

The following freeze drying process was done by the Forest Research
Institute of Malaysia (FRIM) on 15" January 2007.



Scavengi ng (%9 DPHP Radi cal Scavenging (% Total Phenolic Content My/ 100q
GAE Sanmpl e Concentration 250 pg/m 250 pg/m 5 ng/m Standard Superoxide
di snmut asewo 2010/137939 PCT/MY2010/000062
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10 kilograms of dried Vernonia amygdalina leaves were soaked in reverse
osmosis (RO) water at room temperature for 4 hours. Liquid plant extract
subsequently concentrated by way of natural evaporation at 50°C and mixed
with edible oil prior to conventional freeze drying (or lyophilization) technique.

Resultant amount of freeze-dried nutraceutical powder was 1.5 kilograms i.e.
15% yield.

Example 9: Oil Soluble Antioxidant Content Analysis on Spray-Dried
Powder Form of the Nutraceutical Composition.

Tests were performed by the Malaysian Palm Oil Board (MPOB) to ascertain
the oil soluble antioxidant content of two samples (batch 1 and batch 2) of
spray dried powder nutraceutical composition of this invention as prepared in

Example 8 above.

Standard tests were done to ascertain the total carotené content and the
presence of various known oil soluble antioxidants in the spray dried powder
of batches 1 and 2.

The results of those tests are shown in Table 6 below.

Powder of | Powder of | Reference sample
Batch 1 Batch 2 | (red palm super olein)

Carotene content 674 ppm | 776 ppm 581 ppm
Qil content 18.91% 30.46% -
Antioxidants
Propyl Gallate-PG (ppm) ND ND ND
Tert-butyl hydroquinone-TBHQ (ppm) | 49.9 ppm | 11.0 ppm ND
Butylated hydroxyanisole-BHA (ppm) ND ND ND
Butylated hydroxytoluene-BHT (ppm) ND ND ND
Vitamin E
Alpha tocopherol 426.6 ppm | 435.9 ppm 400.0 ppm
Alpha tocotrienol 414.4 ppm | 401.5 ppm 435.3 ppm
Gamma tocotrienol 495.6 ppm {476.8 ppm 602.6 ppm
Delta tocotrienol 255.4 ppm | 247.5 ppm 301.7 ppm

Table 6: Results of the oil soluble antioxidant content tests on two spray-dried
samples of the nutraceutical composition.



(6x10-3U/ nml) Ascorbic acid 0.005 mg/m Gllic acid (GAF) standard curve
A00980309 Batch 1 powder 81.5 i 0.5 H56.8 0.25 M 2717.45 0.92 A00990309

Batch 2 pwodero/id%38 0 25 H 19.4 i 0.55 L PCT/MY2010/000062
39

Example 10: Spectophotometric Assay Analysis on the Dried Powder Form of

the Nutraceutical Composition.

Spectropherometric assays to detect the total phenolic content, total flavonoid
content and carotene content were done on the dried powder form of the
nutraceutical composition comprising Vernonia amygdalina leaf extract and
red palm oil as prepared by the protocol of Example 8. The assays were

- performed by the Product Development and Advisory Services Division of the
Malaysian Palm Oil Board (MPOB).

A Folin'CiocaIteu assay was doné to determine the total phenolic content of _
the powder sample. This assay involves measurement of the number of -OH
-groups present in the sample, assuming that light absorption increases when -
more -OH groups are present. The Folin-Ciocalteu reagent, a mixture of
molybdénum and tungsten salts, was added to the sample. The Mo(VI) and
W(VI) are reduced in the presence of the oxidizable pheno! groups and a
color change was observed. The intensity of the color observed was
determined using optical absorption spectroscopy. Quantitation was done by

calibration with a gallic acid sample.

A colorimetric assay using NaNO, and AICI; (F-Al procedure) was done to
determine the total flavonoid content in the powder sample. The
spectrophotometric assay based on aluminium chloride complex formation is
one of the most commonly used analytical procedures applied to flavonoid
content determination in plants. This procedure involved hydrolysis of
glycosides, extraction of total flavonoid aglycones with ethyl acetate and
complex formation with AICI;. A color change was observed and the color
intensity was determined using optical absorption spectroscopy. Quantitation
was done by calibration with a catechin sample and the results reported as

catechin equivalents.
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nutraceutical conposition. Note: 1. TPC Value > 1000ng GAE/100g is

consi dered Hi gh Total Phenolic content 2. TPC - Expressed as mlligram
equivalent to Gallic Acid per 1009 of dry weight (ng GAE/ 100g) 42

Concl usi on:

MPOB'’s in house test method was used to determine the total carotene

content in the powder sample.

The results of the above assays are summarized in Table 7 below:

Type of Constituent Amount

Total phenolic content . 23.1 mg/g of product acid equivalent
(expressed as gallic acid equivalent)

Total flavonoid content 15.7 mg/g of product
(expressed as catechin equivalent)

Total carotene content 108 mg/kg

Note:
Total phenolic content of lettuce is between 18.4 to 52 pg/g and wheat is 2.12 to 3.37 pg/g (galhc acid
equivalent).

- Total flavonoid content of wheat is between 259 to 330 pg/g of the bran (epicatechin equ:valent)
Carotene content of unbleached palm oil is 500 to 700 mg/kg.

Table 7: Summary results of the assays done to determine the total phenolic content,
total flavonoid content and total carotene content of a dried powder form of the
nutraceutical composition.

As is known, the FCR reagent does not only measure total phenols and
generally reacts with any reducing substance. Thus, the above result may in
fact be representative of the total reducing capacity (total antioxidant content)

of the sample, and not just its total phenolic content.
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reaction mixture was usgad in this assay.

Hence,

DPHP Radical Scavenging Assay
This assay evaluates the reducing activity of the spray dried powder samples
that determine their antioxidant potential (AOP).

Additionally, the total phenolic content (TPC) of both spray dried powder
samples was also tested.

The results of the above test are shown in Table 8 below:-

Sample Sample Superoxide |DPHP Radical| Total Phenolic
Code description | Scavenging | Scavenging Content
(%) (%) Mg/100g GAE
Sample 250 pug/mi 250 pg/ml 5 mg/mi
Concentration _
Standard Superoxide | Ascorbic acid Gallic acid
dismutase | 0.005 mg/ml (GAE)
(6x10° U/ml) standard curve
AOO0980309 |Batch 1 81.5+05H|56.8+025M | 2717.45%0.92
powder
A0O0990309 |Batch 2 738+0.25H| 194+ 055L | 249761+ 1.79
powder

“UV-VIS Spectrophotometer baseline checked autozero”
H: high; M: moderate; L: low

Table 8: Results of the xanthine/xanthine oxidase superoxide scavenging assay,
DPHP radical scavenging assay and total phenolic content test of two spray dried

powder samples of the nutraceutical composition.

Note:

1. TPC Value > 1000mg GAE/100g is considered High Total Phenolic content

2. TPC - Expressed as milligram equivalent to Gallic Acid per 100g of dry weight (mg GAE/100g)




1. A method for producing a nutraceutical conmposition conprising a 5

conbi nati on of oil soluble antioxidants derived froman edible oil, water
sol ubl e awOi20/I32930s derived froma plant extract, and RETMB6/60dE@NT

only a natural surfactant derived fysom said extract, the extract being from
t he Vernoni a anygdal i na plant, said nethod including the steps of: 10(i)
preparing a plant extract; 00 concentrating said plant extract to about 2
to 10% solid content; (iii) mxing said plant extract concentrate with an
edible oil at a predetermined ratio; and (iv) form ng an enul sion by
honogeni zi said mxture of step (H ). 152. The nmethod of claim1 further
conpri si ng = wherein said enul sion of step (iv) is dried to forma

powder conpegl fdilts <§f EX&fplEat hog ?fsﬁgﬂs?‘ﬁﬂatofhezvgﬂ%rﬁérbfﬁ hdhiRd Rlag Oi |

is mxed with said plant extract in step i) at a ratio inthe range of 9
1 to 1: extract cortainst & substantinbamodinief starch swaribusdpiytechemidals sugled wi t h

sai d plant _20extract 4n step (H ) at tio-0f A: 9 .5 T f

Clai m 3 wh@rSrroeis MalpriBSgntd reChisrale: 1 hefayopieroréft dBPeRg, o,
(H) at a apbup 10% by Weight dhehaedisd powdEtyfopie oPfthé NeaPexaradi. ndt ¢ ai s
wherei n a bindi ng 25a%;nt is added to the resultant m xture of step (H).

7. The met hédident.cframmbxamplesithte i thiahdhagnuisreautical pawdencentains.a

combination of Vernonia amygdalina derived water soluble antioxidants and
oil soluble antioxidants. Particularly, the nutraceutical powder was observed
to have a high phenolic content and a substantial amount of flavonoids,
tocotrienols, tocopherols as well as carotene. Hence, it is concluded that-the
nutréceutical produced_ by the .method of this invgntion is. most suitable for the
prevention and/or treatment of various health complications including:

1) Anti bacterial agent

2) Anti viral agent

3) Anti fungal agent

4) Antioxidant

5) Anti-inflammatory

6) Anti-hypertensive and hyperglycemia agent

7) Immunostimulator _ .

8) Amelioration of skin éllergy, asthma, and lung respiration complications

9) Detoxification and cleansing agent (colorectal)

10) Water absorption promoter/stimulator (colorectal)

11) Prevention of colon, prostate and lung cancer

12) Improves blood circulation and reduction of cardiovascular disease

As will be readily apparent to those skilled in the art, the present invention
may easily be produced in other specific forms without departing from its
scope or essential characteristics. The present embodiments are, therefore,
to be considered as merely illustrative and not restrictive, the scope of the
invention being indicated by the claims rather than the foregoing description,
and all changes which come within therefore intended to be embraced

therein.



-44 - 8. The nethod of clains 6 or 7 wherein said edible oil, plant extract
and binding agent are mxed in step (iii) at a ratio of 1: pUT/MY®10/08062:
met hod of clainms 6 or 7 wherein said edible oil, plant gxitael 28nsidicaddng
agent are mxed in step (iii) at a ratio of 1: 9 : 2. S 10, The net hod of
claims 6 or 7 wherein said edible oil, plant extract and binding agent are
mxed in step (iii) at aratio of 9 : 1: 5. 11. The nethod of any one of
the preceding clainms wherein said plant.4fextract conprises flavonoids,
surfactants such as saponin, carbohydrates and trace mnerals such as
magnesi um and potassium 12. The nethod of any one of the preceding clains
wherein said plant extract is prepared.f the leaf, stem root or a
conbi nati on thereof, of the Venonia ar%@&na. 1513. The net hod of any one
of the preceding clains wherein said plant extract is prepared fromthe

| eaf of the Venonia anygdalina. 14. The nethod of claim 13 wherein fresh
green Venoni & anyfdaidtined |feaverodacisgusetutrageutined campeaitiol ainaprising a

ayodal it | eayvestOTBIERN o S RUAG 0P Ba R B A TSP RE s ar ge
fibrous articles §sioplesamtibxdidriis eibrivedtitore Pplatt @Rktréld, ;and as a surfactant,

only a natural surfactant derived from said extract, the extract being

from the Vernonia amygdalina plant, said method including the steps
of:
10 (i) preparing a plant extract;
(ii) concentrating said plant extract to about 2 to 10% solid content;
(i) mixing said plant extract concentrate with an edible oil at a
predetermined ratio; and

(iv) forming an emulsion by homogenizing said mixture of step (iii).

15 2. The method of claim 1 further comprising step (v) wherein said

emulsion of step (iv) is dried to form a powder composition.

3. The method of claim 1 or 2 wherein said edible oil is mixed with said

plant extract in step (iii) at a ratiointhe range of 9: 1to 1: 9.

4. The method of claim 3 wherein said edible oil is mixed with said plant
20 extract in step (iii) ataratioof 1 : 9.
5. The method of claim 3 wherein said edible oil is mixed with said plant

extract in step (iii) at a ratio of 1 : 1.

6. The method of any one of the preceding claims wherein a binding

25 agent is added to the resultant mixture of step (iii).
7. The method of claim 6 wherein said binding agent is maltodextrose.

Amended Sheet
IPEA/AU



(d) addi ng di atonaceous earth powder to the |iquid supernatant of 25step
(c); and PCl A4Y2010/ 000062 Received 25 Cctober 2010 - 45 (Mol emno0ge2
said mxture of step (d) to obtain Vermonia anygdalina extdgetd 295RidHRe2010
met hod of claim 15 wherein step (a) conprises blending, grinding or using a
screwpress juicer to produce said paste. 17.The nethod of claim 15 or 16
wherein the dilution of step (b) conprises addition of water at a ratio of
4 parts water to 1 part of Venonia anygdalina | eaves used for production of
said paste. 10 18. The nethod of any one of clainms 15 to 17 wherein

di at omaceous earth powder is added to the | i quid supernatant of step (c) at

about 90% it o- T ad ohEDa top! dnyferRl FRECRYP %ﬁ’%n*%‘aﬁ%ﬁéﬁ@?ﬁ 2’

further step of pinding agent are mixed in step (iii) at a ratio of 1: 1:

9. The method of claims 6 or 7 wherein said edible oil, plant extract and

binding agent are mixed in step (i) ataratioof 1: 9 : 2.

5
10. The method of claims 6 or 7 wherein said edible oil, plant extract and
binding agent are mixed in step (ii) ataratioof 9:1:5.
11.  The method of any one of the preceding claims wherein said plant
10 extract comprises flavonoids, surfactants such as saponin,

carbohydrates and trace minerals such as magnesium and potassium.

12. The method of any one of the preceding claims wherein said plant
extract is prepared from the leaf, stem, root or a combination thereof,

of the Vernonia amygdalina.

15 13. The method of any one of the preceding claims wherein said plant

extract is prepared from the leaf of the Vernonia amygdalina.

14. The method of claim 13 wherein fresh green Vernonia amygdalina

leaves are used.

o 15.  The method of claim 14 wherein step (i) includes:
20 (@)  producing a paste from fresh Vernonia amygdalina leaves;
(b)  diluting said paste of step (a); _
(c) removing large fibrous articles from said diluted mixture of step
(b);
(d)  adding diatomaceous earth powder to the liquid supernatant of

25 step (¢); and

Amended Sheet
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separating non-water soluble solids fromwater soluble solids of the |iquid

20. The nethod of any one of claims 15 to 19 wherein saiRbctivbd aicorbeoR010
step 20(e) conprises a ceramc tube filtration process by conpressed air.
21. The method of any one of clains 15 to 20 wherein pressed palmfiber is
added to the liquid extract of step (e) and further processed in a mxer to
form an _emJI sion. 2522. The nmethod of clakm 21 wherein solid and fi ber
content is removed fromsaid enmulsion to forma concentrated |iquid
emulsion. - 46 - 23. The nethod of any one of clains 14 to 22 wherein a

freeze drying method is used in step (y). to, produce. a drie .
conposi tion. 24. (Fhe rféering said ém'éﬁumfyf%ﬂeﬁf@iﬁ? é{ptiagh ‘%@ﬁ?{ﬂﬁf)@w 5ag”(§’§l i na
-l eaves are used to pr a@t.the pl ant extract. 525.The nethod of claim 24

wherein step (i) includes: (a) adding water to dr i i
, _ ; ) y Venoni a anygdal i na
| eaves at a predetermned ratio and soaking said m xture for ag anount of

time; (b) heating said mxture of ste a), for, an e
al | owi ngSSai@-hegE%m@ﬁU&%?%C|BWQPéW%)rSﬁ’ ‘%tSPg%?OfPﬁng%%%eﬁéﬁ@eggPﬂﬂ“ ;(Cénd
(d) filtering the, GRAPY sBlek Bréssfuict & pfeducearbpabte. Vemoni a amygdal i na
17 The method of claim 15 or 16 wherein the dilution of step (b)
comprises addition of water at a ratio of 4 parts water to 1 part of

Vernonia amygdalina leaves used for production of said paste.

10 18. The method of any one of claims 15 to 17 wherein diatomaceous earth
powder is added to the liquid supernatant of step (c) at a ratio of from
about 5 to about 10% of diatomaceous powder to about 95 to about

90% liquid.

15 19. The method of any one of claims 15 to 18 wherein a further step of
separating non-water soluble solids from water soluble solids of the
liquid mixture of step (d) with a decanter apparatus is performed, prior

step (e).

20. The method of any one of claims 15 to 19 wherein said filtration of step

20 (e) comprises a ceramic tube filtration process by compressed air.

21.  The method of any one of claims 15 to 20 wherein pressed palm fiber
is added to the liquid extract of step (e) and further processed in a

mixer to form an emulsion.

25 22. The method of claim 21 wherein solid and fiber content is removed

from said emulsion to form a concentrated liquid emulsion.

Amendcd Sheet
IPEA/AU



26. The nmethod of claim 25 wherein water is added to the dry leaf in step
15(a) at a ratio of about 1 part leaf to 8 parts water. 27PCTAR Y9 HOA0F2
claims 25 or 26 wherein said water and dry | eaf m xture Ruasivedakédtdber 2010
about Ito 2 hours in step (a). 28. The nethod of any one of clains 25 to 27
wherein said m xture of step (a) was heated to a tenperature bel ow boiling
tenperature in step (b). 20 29. The nethod of claim 28 wherein said m xture
of step (a) was heated to a tenperature 4% - bet ween about 50C to about 80C
in step (b). 30.The nmethod of any of clainms 25 to 29 wherein the heating of
step (b) was conducted for about 2 to 3 hours. - 47 - 31. The nethod of

any one of i 25 t S t r

about 5% solé:g %’}'h%ﬁfl {r\)e 81’ glamﬁ% thSﬁ/h én@?%%&%f@r& |m; 25
to 31 wherein a Sﬂéﬁibddé)ﬂs@@ iRRRSEY td §rmﬁﬁjéadnscﬁ epwde) cbmppsmmuce a dried
powder conposition. 33. The nethod of any one of the preceding clains

wherein said edible oil conprises one or nore nutrients selected froma

I uber oie! 409 T Afbtilod 8 blaift ot \wnans, ﬁﬂH?'@ﬁoné%ﬁy&&ﬁm@%B@@s gfe cl ai m

33 wherein used in s conpri ses aquatic ani mal oil
35. The nmet hod of @erl 1 F3putethel plastéxiranti bl e oi | used in step (iii)

5 25. The method of claim 24 wherein step (i) includes:
(a) adding water to dry Vemonia amygdalina leaves at a

predetermined ratio and soaking said mixture for an amount of

time;
(b) heating said mixture of step (a) for an amount of time;
10 (c) allowing said heated mixture of step (b) to cool to room

temperature; and
(d) filtering the cooled mixture of step (c) to obtain Veronia

amygdalina extract.

26. The method of claim 25 wherein water is added to the dry leaf in step-

15 , (a) at a ratio of about 1 part leaf to 8 parts water.

27.  The method of claims 25 or 26 wherein said water and dry leaf mixture

was soaked for about 1 to 2 hours in step (a).

28.  The method of any one of claims 25 to 27 wherein said mixture of step

- (a) was heated to a temperature below boiling temperature in step (b).

20 29. The method of claim 28 wherein said mixture of step (a) was heated to

a temperature of between about 50°C to about 80°C in step (b).

30. The method of any of claims 25 to 29 wherein the heating of step (b)

was conducted for about 2 to 3 hours.
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conprises krill oil or fish oil such as cod liver oil or shark liver oil.
1536. The method of any one of clains 1 to 33 wherein said &dTbMe 29i1D/G08§0GN
edi bl e vegetable oil that conprises one or nore phytonutRdceRrts2Ss€lcesticedd10
froma group conprising tocopherols and tocotrienols. 37. The met hod of
claim 36 wherein said edible vegetable oil conprises phytonutrients such as
tocopherols, tocotrienols, carotenoids, 20phytosterols, squal ene and
Co-enzyne QLO. 38. The nethod of claim-3& wherein said edible oil used in
step (iii) conprises any one of red palmoil, wheat germoil, coconut oil,
corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil or grape

seed oil. 3 Th i | i I ge] jn:step
() 25sompttses Tayeae? 8 S s L 1 B0 QuRREH ol o
- 40. The met hod qncentratatietoadbatit &4solbd conteBY invdtep €iin sai d edi bl e oi |l used
in step (iii) conprises red palmoil. 41. The nethod of any one of clains

1, 4, 11 to 22, 24 to 31 or 33 to 40, wherein said resultant enul sion of
step (iv) i urt 0 coborgcs Al Binnbsésali y§idper m
42. The net ﬁsojd ofﬂfﬁr gﬁééﬂgqsﬁheg?%%rﬁesgfngﬁag@l or ect a? gvcﬁrﬁ;ni st ra‘%i ge '?é)rg(r;
conpri ses an enemaethdd.is Tised e stepd(voto amdumeen dfied paivader 2otgposdionher ei n

said dried powder conposition of step (v) is further processed to produce
nutraceuticals 10suitable for oral adm nistration. 44. The nethod of claim

43, wherein $ai d a0 BF 8hy ¥nkVs the gr68uTRE ickimst b @ir said SAPRUSIES -
' comprises one or more nutrients selected from a group comprising

omega-3 fatty acids and squalene.

10 34. The method of claim 33 wherein said edible oil used in step (iii)

comprises aquatic animal oil.

35. The method of claim 33 wherein said edible oil used in step (iii)

comprises krill oil or fish oil such as cod liver oil or shark liver oil.

15 36. The method of any one of claims 1 to 33 wherein said edible oil is an
edible vegetable oil that comprises one or more phytonutrients

selected from a group comprising tocopherols and tocotrienols.

37. The method of claim 36 wherein said edible v_egetable oil comprises
phytonutrients such as tocopherols, tocotrienols, carotenoids,

20 phytosterols, squalene and Co-enzyme Q10.

38. The method of claim 36 wherein said edible oil used in step (iii)
comprises any one of red palm oil, wheat germ oil, coconut oil, corn oil,

soya bean oil, olive oil, sunflower oil, rice bran oil or grape seed oil.

39. The method of claim 35 wherein said edible oil used in step (iii)

25 comprises any one of red palm oil or pressed palm fiber oil.
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45. The nethod of any one of clainms 2 to 40 wherein said dried powder
conposition of step (v) is further processed to produce nutPCACBRINI0IAI®0062
15suitable for topical adm nistration. 46. The nmet hod ofpR&kREAN4D M0
said topical administrative formconprises topical creanms or gels. 47. The
met hod of any one of clains 2 to 40 wherein said dried powder conposition
of step (v) is mxed with juices, alcoholic beverages and 20powder ed
beverages to produce enriched forms of tfipse beverages. 48. The nethod of
claim47 wherein said dried powder conposition of step (v) is mxed with
fruit juices. -49 - 49. The nethod of claim48 wherein said fruit juice
conpri se gua The tho f. claim erei dri wder
conposi ti on Y s't“gbe (n\gtgpg Eﬁ%d’r\ﬁ‘? I"F?i’igbsr%gré%w glq@?:ﬁo%adglfe %'FH?%
wherein said drieg ngﬁ\ﬁﬁfc&ggpgéé fdOpalff oiftep (v) is mxed with the powder
formof m |k beverage having chocolate and malt. 10 52. The nethod of claim
47 wherein said dried powler conposition of step (v) is mxed with coffee

powder . t hod ,of .any on f.cl d

powder corrpo%- 1] gﬁh%im afd O?\f’)nyl @%P&@&%ft h%'l 13 %%dz%h%{igé ?ge :g%gég'%

Ib:Jt Lle{j 54. The nghbRgh shidclealimaeritigioni of step divilld fithppprRtestsd b X@dh Wi t h
A 5 a colorectal administrative form.

42, The method of claim 41 wherein said colorectal administrative form

comprises an enema.

43.  The method of any one of claims 2 to 40 wherein said dried powder
composition of step (v) is further processed to produce nutraceuticals

10 suitable for oral administration.

44. The method of claim 43, wherein said oral administrative form

comprises tablets or capsules.

45.  The method of any one of claims 2 to 40 wherein said dried powder
composition of step (v) is further processed to produce nutraceuticals

15 suitable for topical administration.

46. The method of claim 45 wherein said topical administrative form

comprises topical creams or gels.

47. The method of any one of claims 2 to 40 wherein said dried powder
composition of step (v) is mixed with juices, alcoholic beverages and

20 powdered beverages to produce enriched forms of those beverages.

48.  The method of claim 47 wherein said dried powder composition of step

(v) is mixed with fruit juices.
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15deodori zed cocoa butter at a ratio of about 5 to 50% dried powder to
about 95 to 50% cocoa butter. 55. The nethod of clains 53 @CTHHYRE0E00062
said resultant liquid mxture is further processed to f @®diRed PRCRIIHeEAD B
suitable for oral adm nistration. - 2056. The net hod of claim55 wherein
said oral admnistrative formconprises chewabl e capsul es. 57. The net hod of
clains 53 or 54 wherein said resultant liquid mxture is further processed
to formnutraceuticals suitable for col-cét%ectal admnistration. - 50 - 58.
The net hod of claim57 wherein said colorectal adm nistrative form
conprises a supposi tory. 59. A nutraceutical conposition conprising a

conbi nation gf oif m(ng@oﬁ&Blrﬁﬁ'B%ﬁ‘ér%ler@élh\fﬁﬁi jliceBoptbrieeg @Ava junil er

sol ubl e anti oxi dants rived 5 froma plant extract, and as a surfact ant,
only a natural surfactant derived from said extract, the extract being from

' he Veroni a &ngﬁhé nmaetlﬁ)oc?o claim 407 wherem said dried powder composition of step

(v) is mixed with beer.

51.  The method of claim 47 wherein said dried powder composition of step
(v) is mixed with the powder form of milk beverage having chocolate

and malt.

10 52. The method of claim 47 wherein said dried powder composition of step

(v) is mixed with coffee powder.

53. The method of any one of claims 2 to 40 wherein said dried powder

composition of step (v) is mixed with liquid deodorized cocoa butter.

54,  The method of claim 53 wherein said dried powder is mixed with liquid
15 deodorized cocoa butter at a ratio of about 5 to 50% dried powder to
about 95 to 50% cocoa butter.

55.  The method of claims 53 or 54 wherein said resultant liquid mixture is
further processed to form nutraceuticals suitable for oral

administration.

20 586. The method of claim 55 wherein said oral administrative form

comprises chewable capsules.

57.  The method of claims 53 or 54 wherein said resultant liquid mixture is
further processed to form nutraceuticals suitable for colorectal

administration.
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61. 62. 15 63. -20 64. 25 The conposition of claimb58 or 59
wherein said oil soluble antioxidant is derived from aquat PETAVIYIZAL0/OD0062_
Received 25 October 2010

- 50 -

58. The method of claim 57 wherein said colorectal administrative form

comprises a suppository.

59. A nutraceutical composition comprising a combination of oil soluble
antioxidants derived from edible oil, water soluble antioxidants derived

5 from a plant extract, and as a surfactant, only a natural surfactant

‘ derived from said extract, the extract being from the Vernonia

amygdalina plant.

60. The composition of claim 58 or 59 wherein said oil soluble antioxidant
is derived from aquatic animal oil.

10
61. The composition of claim 58 or 59 wherein said oil soluble antioxidant

is derived from krill oil or edible fish oil such as cod liver oil or shark

liver oil.

62. The composition of claim 58 or 59 wherein said edible oil is vegetable
15 derived oil such as red palm oil, pressed palm fiber oil, wheat germ oil,
coconut oil, corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil

or grape seed oil.

63. Use of thev composition of any one of claims 58 to 62 in the
manufacture of a medicament for the prevention of human health

720 complications.

64. The use of claim 63 wherein said health complications comprise
cancers of the breast, lung, prostate or colon, cardiovascular disease,
fatty liver, asthma, rheumatoid arthritis, dermal allergies, edema,

25 diabetes, hypertension and hyperglycemia.
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The conposition of claimb58 or 59 wherein said oil soluble antioxidant is
derived fromkrill oil or edible fish oil such as cod |ivePCa/MY®016l0806662
liver oil. The conposition of claimb58 or 59 wherein saipgdcedbdbe ORtdbet 3010

veget abl e derived oil such as red palmoil, pressed pal mfiber oil, wheat
germoil, coconut oil, corn oil, soya bean oil, olive oil, sunflower oil,
rice bran oil or grape seed oil. Use of the conposition of any one of

clains 58 to 62 in the manufacture of abfedi canent for the prevention of
human heal th conplications. The use of claim63 wherein said health
conplications conprise cancers of the breast, lung, prostate or colon,
car di ovasculzar di f kst 3 tteigd ¢ bRrdntiogida@er nal
al l ergies, g?'em,ﬁﬁ?‘gﬁg?gﬁ%fgéoﬁ%fn%ﬁiﬁgrﬁﬁc'ﬁgﬁﬁrggfgcem' a. - 51 - 65. Use
of the cenpositi antidfactenial cardi-vifaldrantsfubgataged®. as an anti oxi dant,
S5anti-bacterial, anti-viral or anti-fungal agent. 66. Use of the
conposition of any one of clains 58 to 62 as an i nmunostinulator. 67. Use
of the compegiti Qedinrathe QRfnIisifdrfli 615 ah§ bAe 63f asaith<leBBOXL! Beatisomnagent
including that suitable for col orectal cleansing.

' immunostimulator.

67. Use of the composition of any one of claims 58 to 62 as a

detoxification agent including that suitable for colorectal cleansing.
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