A METHOD FOR PRODUCI NG A NUTRACEUTI CAL COMPOSI TI ON AND THE NUTRACEUTI CAL
PRODUCED BY THE METHOD This invention relates to a nethod for producing a
nut r aceutwoabioand3bhe nutraceutical produced by the net lpgdmnivim@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 PTI ON OF THE PRI OR ART

Nut raceuticals are generally a conbination of food extracts that have a
docunent ed physiological benefit on human heal th. nsu ion of
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Nut raceuticals where a majority of the constituents are naturally-derived
woul d obviously be preferred over those having a nostly synthetic content.
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pi gmrents such as carotenoi ds and phenolics or nore accurately described as

pol yphenol s such as flavonoi ds, saponins, tocopherols and tocotrienols.
Pol yphenol antioxidants are generally believed to be instrunental in

conbating oxidative . DESCRIPTION OF THE PRIOR ART

Nutraceuticals are generélly a combination of fooa extracts that have a
documented physiological benefit on human health. Consumption of -
nutraceuticals has been claimed to reduce the risk of certain chronic diseases
e.g. diabetes, hypertension, immuno-regulatory diseases etc. Nutraceuticals
where a majority of the constituents are naturally-derived would obviously be
preferred over those having a mostly synthetic content. Of course, 100%-

natural nutraceuticals are particularly preferred.

Generally, the major nutrient constituents in naturally-derived nutraceuticals
are antioxidants, which are known to be efficacious in the treatment and
prevention of a wide range of chronic illnesses. Aquatic énimal oil, in
particular krill oil or fish oil such as cod liver oil shark liver oil are a rich source
of antioxidants such as omega-3 fatty acids and squalene. Examples of
phyto-antioxidants found in vegetables and herbs are pigments such as
carotenoids and phenolics or more accurately described as polyphenolics
such as flavonoids, saponins, tocopherols and tocotrienols. Polyphenol
antioxidants are generally believed to be instrumental in combating oxidative
stress in humans, a process associated with some neurodegenerative

diseases and some cardiovascular diseases.



stress in humans, a process associated with sone neurodegenerative di seases
and sone cardi ovascul ar di seases. Fl avonoids are well known water sol uble
ant i oxi davposnd7dsave rel atively low toxicity in conmparPEeMYm1@odoes2

phyt ochemi cal conpounds. Fl avonoids, may be divided into six subclasses e.g.
ant hocyani di ns, flavanols, flavanones, flavonols, flavones and isofl avones.
Exanpl es of common dietary flavonoids are resveratrol (red w ne), catechin
(tea), epicatechin (cocoa), hesperidin (citrus fruits), genistine and

dai dzein (soybean) and quercetin (capers). Saponins are anphipathic
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natural surfactant, they are often used as enulsifiers ancg are xcellent
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saponi n have cunented 1 n nunerous scientific studies. Qher
exanpl es of phytonutr| ents are trace mnerals such as potassium calcium
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_cholesterol- -related illnesses 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.



antioxidants believed to play a significant role in the prevention of
cancer, cellular aging and/or treatnent of atherosclerosis, arthritis and
Al zhei merwe 2digezese, and are available in significant aRCuMB20100®0GE

edi bl e vegetable oils such as red palmoil, wheat germoil, coconut oil,
corn oil, soya bean oil, olive oil, sunflower o0il, rice bran oil or grape
seed oil.Typically, nutraceutical conpositions are fornulated in various
fornms dependi ng on intended application e.g. solutions, colloidal

di spersions, oil-inwater or water-in-oil suspensions, creans, gels,
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oil-formp i iti.on.is disclosed in, US patent. no. §,.596, 306
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conbi nation of oil soluble antioxidants (tocotrienols, tocopherols,

vi t anmi ns AMOYSERS RIPRASIENEEICet ene), an oil (pal mol ein and soybean oil)
and a synthetic surfactant system A further exanple of a phytochem cal
conposition with no water sol ubl e antioxidant source provided is disclosed
in US pat eAh example562, @V DiHbnhUph@oghemids ¢ompositiends discibsediingugowder

of US 372 i n C i id, ntai ning tocotrienol, cellulose,
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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.



nutraceuti cal produced by said nmet hod. SUMVARY OF | NVENTI ON I n accordance
with an aspect of the invention, there is provided a nethod for producing a
nut r aceutwoab10z:em3osi ti on conpri sing a conbi nati on of oicTaOY200é/€00062
anti oxi dants and water sol uble antipxidants derived froma plant extract,
wherein the plant extract further provides a natural surfactant. The nethod
I ncl udes the steps of: (i) preparing a plant extract; (ii) concentrating
the plant extract to about 2 to 10% solid content; (iii) mxing the plant
extract concentrate with an edible oil at a predetermned ratio; and (iv)

form ng an enul sion by honogeBUMMARYVORMINVENTION step (iii). . In an
enbodi nent of the invention, the nethod further conprises step (v) wherein
the emul sion of step (iv) is dried to forma powder conposition. In a

further enmppdbedighncé Wthesh s e@i bf ﬂ%y g%n@ﬁ“iﬂ?m fs&aﬂoﬁ}ﬁjéﬂ a?@?et%& get in

step (iii) at a ratio in the erre edi bl e
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anot her enbodi nent, a binding agent is added to the resultant m xture of
step (iili )mcmeséha@tmsofnm t odextrose. The anount of bindi ng agent added

to the m xg gpm l?ie lﬁﬂt&ﬁré&% of the total edible oil-plant extract
nd "y

m xture co géneraltly be determ ned by the mx ratio of the
(ii) concentratlng the plant extract to about 2 to 10% solid content;

(iii) 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).

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 ediblé oil-plant
extract mix ratio is dependent on the intended use of the resuitant 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
mixture of step (jii), 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.

For example, when the mixture of step (iii) has a ratio of 1 : 1, then the
binding agent may be added to the edible oil-plant extract mixture at a
preferred ratioof 1 : 1 : 1.



edible oil and plant extract. For exanple, when the m xture of step (iii)
has a ratio of 1 : 1, then the binding agent nay be added to the edible

oi | - pl antwexbioagtesmi xture at a preferred ratio of 1 : 1pcriMyihermionsti ng
agent may be added to the edible oij-plant extract m xture of step (iii) at
aratioof 1 : 9 : 2. The binding agent may be added to the edible

oil -plant extract m xture of step (iii) at aratio of 9 : 1 : 5. According
to a further enbodi nent, the plant extract nay conprise flavonoi ds,
surfactants such as saponin, carbohydrates and trace mnerals such as
magnesi um dhe hhodingsigent nidnebe laakleddwrtthe @dibleilksladeextrast nixture tdfistéger noni a
anmygdal i na,, nt. The extract may be prepared fromthe |leaf, stem root or
a conbi nat f'@gtt?lé‘?tg)o?f ‘?ob '%e Vernoni a anygdal i na plant. The extract nay be
prepared fromthe | eaf of the Vernonia anygdalina plant. Fresh green

Ver noni a amégdal i na | eaves may be used to prepare the plant extract. In

t hi s enbodilherkindiggagent maybe added todhe pdihle cilrnjant exdeact mixtie of stap

Vernoni a a ' ves,= (b) diluting the paste of step (a); (c)
(R R hIt

removi ng | articles fromthe diluted m xture of step (b); (d)

addi ng di at onaceous earth powder to the liquid supernatant step (c); (e)

filtering the mixture of step (d) to obtain Vernonia arrggdalina extract.
€

Step (a) nAgcRiging i e 3| Bitherg ergbodiment, dheudlant xé@ctwmaye LOMPASEer t o

produce sapddidii€: surfactants such as saponin, carbohydrates and trace minerals

such as magnesium and potassium.
The plant extract may be derived from the Vernqnia amygdalina plant.

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

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

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);

(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.

The dilution of step (b) may comprise addition of water at a ratio of 4 parts
water to 1 part of Vernonia amygdalina leaves used for production of the

paste.



The dilution of step (b) may conprise addition of water at a ratio of 4
parts water to 1 part of Vernonia anygdalina | eaves used for production of

t he past ewBi2aipiypazeous earth powder may be added to thepcirawvmi®boossep (c)
at a ratio of fromabout 5 to about, 10% of di at omaceous powder to about 95
to about 90% i quid. Separation of non-water soluble solids from water

sol uble solids of the liquid mxture of step (d) with a decanter apparatus
may be perforned, prior to step (e). The filtration of step (e) may
conprise a ceramc tube filtration process by -conpressed air. Pressed pal m

fiber may IDRatefsRéous ddith powded nexy bacddddd & e kqlid BTGtep (EEr apags essed
in amxer to forman_enmulsion. Solid and fiber content are subsequently

removed t oOf &iom abedhédatakawd Q% gfi diatarpacsaus. pewder fa abaul /s {e mbgut

anygdal i na bg@}@ﬁdare used for preparation of the plant extract, a freeze
dryi ng met ﬁo I'S preferably used in step (v) to produce a dried powder
conposition. Dried Vernonia anygdalina | eaves nay al so be used to prepare

the plant extract. In this enbodinment, step (i) includes: (a ddj ng. wat er
toC oy er Senniticn, GhadmMateE ag bl Solids ol Weter bSO Me by i he
m xture f-ofni -' ;e(bghé}e‘g;' ' t r an
anount of h'ﬁe@'@?g)&%@gv‘&&'w&gt e (taat cpﬁggé{smﬁgmg‘gg%@%ﬁ%f %rgg)osltér?o room

tenperaturé).and (d) filtering the cooled mixture of step (c) to obtain
Ver noni a anygdal i na

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

-compressed air. -

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 emulsion.

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

dried powder composition.

Dried Vernonia 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;

(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.

Water may be added to the dry leaves in step (a) at a ratio of about 1 part leaf

to 8 parts water.



extract. Water may be added to the dry leaves in step (a) at a ratio of
about 1 part leaf to 8 parts water. The water and dry |eaf m xture may be
soaked fowoabout37989to 2 hours in step (a). The m xture ®CTAMEPI¢epoeray be
heated to a tenperature below boiliyng tenperature, in step (b). Preferably,
the mxture is heated to a tenperature between about 500C to about 800C.
The heating of the mxture in step (b) may be conducted for about 2 to 3
hours. The resultant plant extract fromdried Vernonia anygdalina | eaves
may preferably be concentrated to about 5% solid content in step (ii). Wen
dri ed Ver ndineawateyguna dnydent mixere snay be soakedrfepabatt bho @& hotrs ipl siep
extract, a ray drying method is preferably used in step (v) to produce a
dried pomdg$'conposition. Accordi ng to another enbodi ment, the edible oi
may conprise one or nore nutrients selected froma group conprising onega-3
fatty acids, and squal ene. Exanpl es of such edible oil are aquatic ani mal

oi | such adhgr mixtuge |ofastepefabimeay ike heated Hoampkemsperatires below beilingig t he

above nutrj r ' ' hark l.i . O] l,n,_anqt her

enbodi nment {&ﬁh%ragud%bﬁ@%})%q Y@é ghéfggétﬂi’eﬁ{?eﬂﬁ’ftég‘{ B b{e?tep%ta gwglefgtgge one or
nor e phyt obetweeanaboat500C &d dbcunh &omoams:né@mﬁcf oNthd peiRirEriAl step qBY
tocotrienol s. nﬁl es qf such vegetable oil include red palmoil and

Exa
pressed paMAY% ke epndisted forakoyitd © 3ihousay al so conprise phytonutrients
such as tocopherol s,

The resultant plant extract from dried Vernonia 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

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 animal oil such as krill oil and edible
fish oil. Examples of fish 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

pressed palm fiber oil.

The edible oil may also comprise phytonutrients such as tocopherols,
tocotrienols, carotenoids, phytosterols, squalene and co-enzyme Q-10.
Examples of such vegetable oil include red palm oil, wheat germ oil, coconut
oil, com oil, soya bean oil, olive oil, sunflower oil, rice bran oil or grape seed

oil.



tocotrienols, carotenoids, phytosterols, squal ene and co-enzyne Q 10.
Exanpl es of such vegetable oil include red palmoil, wheat germoil,
coconut OWD2200013M30i | , soya bean oil, olive oil, sunfl oRET/MY2010/0G06€ br an
oil or grape seed oil.Red palmoil ¢s preferably used. In a yet further
enbodi ment, the emul sion of step (iv) is further processed to produce a
formsuitable for admnistration by way of an enema. In a further

enbodi ment, the dried powder conposition of step (v) may be further
processed to produce nutraceuticals suitable for oral adm nistration. The
oral adm nRexr palinveil fsopreferaplycosend.i se tabl ets or capsul es. I n- anot her
enbodi nent, the dried powder conposition of step (v) may be further
processed to produce nutraceuticals suitable for topi cal adm ni stration.

The t opi cajp é%t%&héﬁém‘ﬂ%d rﬁém "l?é() rrayirOhs@f ét%@ W lis gthﬂEeggééto The

dried powder conposition of step al so xe j urces

al cohol i ¢ peadiicegr foramsuitable foreadroimistratiprsby wayrafdncenemai ched f or s of
t hose beverages. For exanple, the dried powder may be m xed with fruit
juices (guava juice), beer, powdered form of chocolate and malt m |k

bever age af wefurthas é?ﬁlﬁé(ﬁﬁ\d?ﬂ"‘ﬂﬁi dné@%\ﬁd&gcémpéambh%f stebod)) Ay bd he

dried powder conposition of step (v) may be mxed with |i1quid deodorized
cocoa but t Birtherfrogessed o wiedues nutrapeptialasuitablenforedrahiadministrationzed

cocoa butt i 0 about 95 to 50%
cocoa butt1(?r:'e{?’Sﬁlaadrrﬁitn {é;{r\llie %Bnﬂﬂmg%%%&q%@?%gf%%%%sed to form
nutraceuticals suitable to for oral adm nistration. The oral adm nistrative
f orm may cor‘rgriﬁ]e . . o

. In- another embodlment,. 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
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
(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.

The resultant mixture may be further processed to form nutraceuticals
suitable for colorectal administration. The colorectal administrative form may

comprise a suppository.



chewabl e capsul es. The resultant m xture may be further processed to form
nutraceuticals suitable for colorectal adm nistration. The col orectal

admi ni st NEOI2VB/BX3N may conpri se a suppository. Accor di ngCTOTEeY/den62aspect
of the invention, a nutraceutical cenposition conprises a conbination of
oi | soluble antioxidants and water soluble antioxidants derived froma

pl ant extract, wherein the plant extract further provides a natural
surfactant to the composition. In an enbodi nent of this aspect, the plant
extract may be derived fromthe Vernonia anmygdalina plant. According to
anot her enbedording tof anaﬁheraaﬁmct ofttlnse M\Jem;iohulai au&at:éminallactImmgitim

derived fromkrill oil or elbl uc ascdli er gel [szhark
liver oil . PHPISPEr An&P a%'lﬂ}gﬁ' ﬁeaB i SPYRS be
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germoil, coconut oil, corn oil, "'soya bean oil, olive oil, sunflower oil,

rice bran Broviges grrmberaésudaetanttom@ ¢empasitioni cal conposition of this
i nvention may be used in the manufacture of a nedicament for the prevention
of human heal th conplications which nay conprise cancers of the breast,

| ung, prostraba @mbedinknt clthil axpsetitihe plasteadractimay \bd HeVed adhi e
rheumatoid arthritis, dermal allergies, edema, diabetes, hypertension and

hyper gl yceM""éPO’l(@@ﬂFXQq'?dlnﬁcP'%m enbodi ment, the conposition nmay be used as
an antioxidant, anti-bacterial, anti-vi ral or anti -fungal agent. According
t o anot her enbodi ment, the corrposition may be used as an

According to another embodiment of this aspect, the oil soluble antioxidant

may be derived from kri_ll oil or edible fish oil such as cod liver oil or shark liver

"~ oil.

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
_complications which may comprise cancers of the breast, lung, prostate or
colon, cardiovascular disease, fatty liver, asthma, rheumatoid arthritis, dermal

4a||ergies, 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.

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

immunostimulator.

According to a further embodiment, the composition may be used as a

detoxification agent including that suitable for colorectal cleansing.



I mmunosti nul ator. According to a further enbodi nent, the conposition may be
used as a detoxification agent including that suitable for col orectal

cl eansi ngw¥abayi13sabubl e conponents are general |y known fpeTheyimwseooss ckly
and easily absorbed by the human bqgy in conparison with oil soluble
conponents. However, certain nutrients are either only or preferably
deliverable in oil soluble form The above applies equally to plant derived
or animal derived antioxidants. Hence, it would be advantageous to produce
a nutraceutical conposition having a conbination of water soluble
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a net hod of producing a nutraceutical conposition conprising a naturally
derived suHQwevar: qeataidrutrignts: arex eithesi enlyi o peeferahily rdelieraie anailoi i
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It is particularly pr tical conposition produced by
t he et hod antiokidiamts.nventi on be 100% natural i.e. conprising of only
naturally derived conponents. Edible vegetable oils (e.g. red palmoil,
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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
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

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
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.

Plants comprising natural surfactants such as saponins as well as significant
amounts of water soluble antioxidants would be particularly suitable for use in

the method of this invention.



natural emulsifier in a nmethod of this invention. Plants conprising natural
surfactants such as saponins as well as significant anounts of water

sol ubl e anbi20/dagbs woul d be particularly suitable forpasenyiiébmwosret hod
of this invention.It was surprising,y found that the Vernonia anmygdalina

pl ant (common nane: bitterleaf, ewro, ndole and onugbu) contained a
significant anount of a natural surfactant (e.g. saponins) in addition to
wat er sol ubl e antioxidants (e.g. quercetin equivalent flavonoids) and
beneficial trace mnerals (nmagnesium and potassiun). This herbal shrub from

the fam |y Asteraceae originates from N geria, Africa, It is a well known
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conbi nation of oil and water sol'uble antioxidants as well as a naturally
derived superiginetes fromatNigegiabAfrirg.i Weised well knewm sedignal plank andf bas

ot hod of *PRPY ey st YoR P rpatiSo L HAGHA efRL REBHEAS e ABAL) o
forms i.e. absogiateéd mitidAIDS)ediabetas (USt patentt he. 8687 d6dt B2yl stumaticed nmay
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the presenpeidi(&Ntbs eafy vegetable. The roots have been used in the treatment of

gingivitis and.toothache due to its proven antimicrobial activity.

The method of this invention advantageously allows for production of a
nutraceutical comprising a combination of oil and water soluble antibxidants
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, powdér, gel etc.

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

antioxidants as well as a naturally derived surfactant.



therefore, provide for a nmethod that successfully enables production of a
nutraceuti cal conprising a conbination of oil sol uble and water sol uble
ant i oxi danboagiswebhl as a naturally derived surfactant. BRIrhEy0ES368bETI ON OF
THE DRAW NGS The invention is illugtrated, although not limted, by the
foll owi ng description of enbodi nents nmade with reference to the

acconpanyi ng drawi ngs in which: FIGJRES 1A and 1B are pictures of the

Ver noni a anygdal i na plant, source of the water sol uble antioxidant and
natural surfactant in a preferred enbodi nent of the invention. FIGURE 2 is

a picture of fresh leaves of the Vernonia anygdalina plant used as a source
of the plant extract i @ﬁ!&&%‘i‘éﬂ%ﬁlmﬁﬁp%ﬁwﬂ'ﬁ@% nvention. FlI GURE 3

are HPLC chromat ograns of a fresh sanple of Vernonia amygdalina | eaves at
200 nm 254 nm and 366 nm FIGJURE 4 are HPLC chronatograns of a

freeze- dri dthe(inventiongs ibustrdted odlthdarghomotdinitedy da/ thedollewingdescripion ofn 254
nm and 366 n | GU%E?% are HPLC chronetho%(ryans of a s%ragﬁ-dri ed 000

sanpl e of GEMAHMENLGGHS Wi ISTRIRNCS 9 thomscRmPasying trawiRds BRIt FI cURE 6
is a conparison of the HPLC chromatograns of Figures 3 to 5. FIGURE 7 is a

W spectrum of the maj or peaks observed in the HPLC chronmat cr)'grams of
Fi gures 3 F!ﬁEREéananmg arel pictures okthel ¥ernosfa asrgdalng planswowgce of ns as
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FIGURE 2 is a picture of fresh leaves of the Vernonia amygdalina plant used

as a source of the plant extract in the preferred embodiment of the invention.

FIGURE 3 are HPLC chromatograms of a fresh sample -of Vernonia

amygdalina leaves at 200 nm, 254 nm and 366 nm.

FIGURE 4 are HPLC chromatograms of a freeze-dried (soaking) sample of
Vernonia amygdalina leaves at 200 nm, 254 nm and 366 nm.

FIGURE 5 are HPLC chromatograms of a spray-dried (60°C) sample of
Vernonia amygdalina leaves at 200 nm, 254 nm and 366 nm.

FIGURE 6 is a comparison of the HPLC chromatograms 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.



"Bi nding agent"” as used herein refers to a conpound that binds together
various conponents for inproving yield during production of a powder form
"Emul si onWoasiusesdoherein refers to a mxture of two i mpcsonrbdogobdogga ds, a
wat er soluble liquid and an oil soluble liquid. "Flavonoi ds" 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 conprising a conbination of food
extracts clainmed to have a physi ol ogi cal benefit on human heal t h and/ or

reduce thep roni ¢ di sease in humans. "Phenol s" or "phenolics" as
used herei Rr'ﬁ@!eﬂ?ﬁ chem cal conpounds consisting of a hydroxyl group

(- OH) bondbigbisr @théwise® asfived el %llmﬂh?ceérh@ 4 awed "thitiighebentheal " or
"phytonutrienf as used herein refers to plant-derived chem cal conpounds

under sci epPegificationsarg-definest as fallowspot enti al heal th pronoting properti es.
"Pol yphenol s" as used herein refers to a group of chem cal substances
characterized by the presence of nore than one phenol unit or building

bl ock per thitexidant” Sspased” haeinseferbetocian matéeule tapablphofpsidwing or

gl ycosi des_conpgqsed of one or re hydrophilic glycoside noieties conbined
with a |ipBiﬂYgF‘ﬁBQ ¢ pXidsding S RherMPIRSUIRSET Al L ED’ DESCR PTI ON OF THE
EMBODI MENTS The nethod for producing a nutraceutical conposition conprising
a conbination of oil soluble antioxidants derived froman edible oil and
wat er “Binding agent” as used herein refers to a compound that binds together

various components for improving yield during production of a powder form.

“Emulsion” as used herein refers to a mixture of two immiscible liquids, a

water soluble liquid and an oil soluble liquid.

“Flavonoids” as used herein refers to a class of secondary plant metabolites
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.



sol ubl e anti oxidants derived froma plant extract, the plant extract
further providing a natural surfactant, mainly includes the steps of

pr epari ngwe 2pioastezext ract, concentrating the extract topalvowt20200000620%
solid content, mXing the extract ggncentrate with an edible oil at a
predetermned ratio and form ng an enul si on by honogeni zi ng the m xture.
The Pl ant Extract Conponent Cenerally any plant conprising a significant
anount of natural surfactant and water sol uble antioxidants nmay be used in
the nethod of this invention. Plants fromthe Asteraceae famly such as

Vernoni a spp. or the Acanthaceae famly such as Strobilanthes crispus or
Sari cocal i xXS8pPPRIpU3S msedkereit refers ta apntirathicdolyseidesermpassd ofnsl

pl ant, Ver [ A._S : ar i s SPEC fuiYe! h Ahi : e used
E o Ver nog anare AopRlic' CosidB mBlktieS el wiff A ABbEhfieRrtcBene’s 'S
parti cul ar deripatiMecr red to use Vernoni a anygdal i na. Any part of the Vernonia
anygdal i na plant (e.g. root, stem |eaf or a conbination thereof) may be
used for preparation of the extract for production of the nutraceutical

conposi tion of thispeEAPERPESE ON OF TE@EMBGDWEWI’S“ eferred that

the | eaves of the Vernonia anygdal ina plant be used due to its higher
phytonutrient content and generally nore palatable taste in conparison to

ot her partsg, of t lgnt. Either fresh.areen leaves or.dry . of the
ol ant ey 80%ucheifel; ¥t pdula, Br Hdeatenin B il Y HEREBER A wh
fresh | eavesmbimdiidnPoedie soRble \ditiokidants defived Tromm ars edisi@usileandqvater noni a
anygdal i na extract produced fromfresh | eaves of the plant was found to

cont ai n | e§elublp@ntiexidantsnderivedt fremoguelent fextractirther plank sextract further
~ providing a natural surfactant, mainly includes the steps of preparing- a plant

extract, qoncentrating the extract to_ about 2 to 10% solid con_tent, mixing the
extract concentrate with an edible oil at a predetermined ratio and forming an

emulsion by homogenizing the mixture.
The Plant Extract Component

Generally any plant comprising a significant amount of natural surfactant and
water soluble antioxidants may be used in the method of this invention.
Plants from the Asteraceae family such as Vernonia spp. or the Acanthaceae

family such as Strobilanthes crispus or Saricocalix crispus may be used.

In a preferred embodiment, the herbal plant, Vernonia spp. was used.
Various species of Vernonia spp. may be used e.g. Vernonia amygdalina,
Vernonia colorata, Vernonia calvoana etc. It is particularly preferred to use

Vernonia amygdalina.

Any part of the Vernonia amygdalina plant (e.g. root, stem, leaf or a
combination thereof) may be used for preparation of the extract for production
of the nutraceutical composition of this invention. However, it is particularly
preferred that the leaves of the Vernonia amygdalina plant be used due to its
higher phytonutrient content and generally more palatable taste in
comparison to other parts of the plant. Either fresh green leaves or dry |



Preparation of the Vernonia anygdalina extract Methods generally known in
the art nay be used for preparation of the plant extract fromits root and
stem Henge,20mni3yosbhe preparati on net hod of the Vernoni acamygmiadicnssextract
fromthe plant |eaves will be discyssed herein. Fromfresh green | eaves of
t he Vernonia amygdal i na plant The preparation of a liquid extract from
fresh green | eaves of the Vernonia anygdalina plant in a preferred

enbodi ment of the invention is described below Firstly, the fresh green
Vernoni a anygdalina | eaves are rinsed with filtered water. The rinsed

| eaves are then cut into smaller sizes to facilitate &reparation of a

Ver noni a arl§@¥Rs Phihe plant gagy be used tsusnr@pﬁaaﬁoaeclnfpﬂ@p eEPriyy aglydeglina
bhend: ) . e
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used. Wt erVerohlze anyddefing extiaet rodoced feomy feedh (eaviesadf fies plarttwasrati o
of about 4:1 égcg 4 kg of water to ever){ 1 kg of fresh green | eaves used)
to produce fQurd tq contalilegsdsppuglies thag that progused fremdry|leaves: ¢ si eved out
of the first liquid extract to forma second |liquid extract. About 5 to 10
% of food grade di atonmaceous earth powder (DE powder) is added to the
second | i quRreépgrativoroftheeytdahiareampgdaliat exdrabtt he mi xture i's stirred for
about 10 to 15 minutes. The DE powder facilitates renoval ofchlorophyll
fromthe m xture. The m xture then undergoes a purification step via a

ceram c t ulpgethods'iNePAlPKASHS $n e GATREGISE Usad For pRDrativh Bf Repldng 1S
filled into a filtration vessel
extract from its root and stem. Hence, only the preparation method of the

Vernonia amygdalina extract from the plant leaves will be discussed herein.
e From fresh green leaves of the Vernonia amygdalina plant

The preparation of a liquid extract from fresh green leaves of the Vernonia
amygdalina plant in a preferred embodiment of the invention is described

below.

Firstly, the fresh green Vernonia amygdalina leaves are rinsed with filtered
water. The rinsed leaves are then cut into smaller sizes to facilitate
preparation of a Vernonia amygdalina leaf 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



containing multiple ceramc filter tubes sequentially arranged. The ceramc
filter tubes used herein are devoid of filtration agents (e.g. activated
car bon) . wWbear/f3743ver ed conpressed air is then punped t RCOMYR20161600062
filtration vessel to initiate the figltrati on process. Residual non water
soluble solids (DE powder) are renoved with this filtration process.
Optionally, the second liquid extract-DE powder m xture may al so be fl owed
t hrough a decanter apparatus for separation of non water sol uble solids
(e.g. DE powder and fine fibre particles) and water soluble solids, prior
to the above filtr process. The final |iquid Vernonia anygdalina

el
extract usé& 'Q‘BPhﬂfé‘b@;}Q?i’B Y€-the nutraceutical conposition of this

i nvention is honey brown in col our and contains only water soluble solids.
Fromdried | eaves of the Vernonia anygdalina plant A preferred nethod of
preparing flihe midurelthen uaderdaasradpurdication radep viaay geranigdubeilEation | | now

be described bel ow. Water is, add tp_dny Vernopi dals.na.: | at a
rati o of ppéqﬁsgﬁ&cgglgﬂ?s%dlal(eé&e Eqwa P 'gﬁﬁaﬁ?g“%l %ﬁf@?"e‘%&a eaves
are |eft teoRfiinghuRipicetarhi filtdotibes Sétfiettialiedrlapgeds The deramideat ed
to a tenperature of about 500C to about 800C (any tenperature above 500C

but bel ow Blter tubgst usaskhatain @re rdevoighef filtration agehts (e 9: activated carken); r st

Liauid ext j by ) I :
tenper at ur S1ea) EEred, baorselafts G plinctd MYEGGh fad Attatioh V38 o
Ver noni a ainitistel thedileatioraproodsisc hResidaal kohwater solubts solidsa(laE mpowder) used

for preparation of the nutraceuytical conposition of this invention.
prep are removeé w?th ths f?ltraﬁon processtrp

Optionally, thé’ second liquid extract-DE powder mixture may also be flowed
through a decanter apparatus for separation of non water soluble solids (e.g.
DE powder and fine fibre particles) and water soluble solids, prior to the

above filtration process.

The final liquid Vernonia amygdalina extract used for preparation of the
nutraceutical composition of this invention is honey brown in colour and

contains only water soluble solids.
e From dried leaves of the Vernonia amygdalina plant

A preferred method: of preparing the liquid extract from dried Vernonia

amygdalina leaves will now be described below.

Water is added to dry Vernonia amygdalina leaves at a ratio of preferably
about 8:1 (e.g. 8 kg water to 1 kg leaves). The leaves are left to soak for
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.



The Edi ble G| Conponent Edible vegetable oil Various edible vegetable oil
may be used in conbination with the above final |iquid Vernonia amnmygdalina
extract WO 2prooeespi on of the nutraceutical conpositi onPei/MYZ030/6000@nt i on.
Usage of edible vegetable oil conprksing oil soluble antioxidants such as
tocopherols and tocotrienols is preferred. Exanples of vegetable oil having

such phytonutrient constituents are red palmoil, wheat germoil, coconut
oil, corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil or
grape seed oil. Vegetable oil such as red palmoil or pressed pal mfiber

oi | havi ng_carotenoi ds, phytosterols, squal ene and co-enz Q 1?), .in
addi ti on t dhed#sbhiavidl %Xtéﬁﬁi is Rllawed e cool éﬁéowrftei"&ﬁrﬁwrér%fef% eHg

Edi bl e 20U el birPh it Waddnd ligl VRlnora WrihRiiha S3iaRt Anich s

ant i oxi dan such as onega- tty acids an squa ne may al so be used in
conbi nat i odard browrndn \delaownard angygds used det ipaeparation pf ddecnuteacestticahe

nut raceuti cal 0Si |on of this invention. Krill oil or edible fish oil
such as coﬁon'ﬁpﬁ’@%&q s iRyention:i ver oil, are preferred exanples of such
edible oil.The edible oil used, whether veget abl e or aquatic anm al
derived, may be m xed with the final liquid Vernonia anygdalina extract at
vari ed predbedrdibie @ik @Gomponentt he manner as further described bel ow
Preparati on Method of the Nutraceutical Conposition The prior prepared
l'iquid Vernonia anmygdalina extract is concentrated to a concentration of

about 2 toe 1Q84/pR! Vehetoheit by conventional methods.

Various edible vegetable oil may be used in combination with the above final
liquid Vernonia amygdalina extract for production of the nutraceutical

composition of this invention.

Usage of edible vegetable oil comprising oil soluble antioxidants such as
tocopherols and tocotrienols is preferred. Examples of vegetable oil having
such phytonutrient constituents are red palm oil, wheat germ oil, coconut oil,
corn oil, soya bean oil, olive oil, sunflower oil, rice bran oil or grape seed oil. -

Vegetable oil such as red palm oil or pressed palm fiber oil having
carotenoids, phytosterols, squalene and co-enzyme Q-10, in addition to

tocopherols and tocotrienols, are particularly preferred.
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.



A concentration of 5% solid content for extract derived fromdry Vernonia
anmygdal i na | eaves is preferred. The Vernoni a anygdal i na extract concentrate
i s then rwvRediom3rysdt he edible oil (e.g. red pal moil or PCOMYIoNE000062l etc.)
in a honogeni zer. Any conventional jgqui pnent/apparatus that allows for

conpl ete honogeni zati on of the extractedible oil m xture may be used in the
nmet hod of this invention. The extract may be m xed with the edible oil at
vari ous predetermned ratios e.g. 1:9 (10% Vernnoni a anygdal i na extract

wat er soluble solid content) or 1:4 (20% Vernoni a anygdal i na extract water
soluble solid content) or 1:1 (50% Vernoni a anygdal i na extract water

sol ubl e sollhg ediRtepil\usest, whethgy vieoetableiqr aauaticc apayidedesived. gnay ke 1
The prefer | Xvifirat 1L O he; NQ g ] cext angt ojl-
component . TEed, B0t B R il TV AoR o BB SRRt o8 ket
exanpl e a predetatmioedfrafiopéy theimanner as fumitystedescaibed below. and 1 part oil
conponent is preferred if a capsule or tablet is to be produced whereas a
mx ratio of 9 parts Vernonia anygdalina extract and 1 part oil conponent
s Pref er Pophrdihsh MEthBawr theNuiracbaribs! emipsiiBped as an enem. The

Ver noni a anygdal i na extract contains a natural "enulsifier conponent. Hence,
the edible oil i's emulsified to forma "plant extract-oil enulsion”

P oduced r 1B MidorarReit SaNR) Velratia sodlin Bicled K K hopPRaret if
ext ract or " coheghtratiopcondiidut RreSrEd sofid Bohtditiby ddrieatiendlahstHodeer oi |l is

the residual oil remaining in palmfibers after extraction of crude palm
oil using a screw press. It is inpossible to

‘A concentration of 5% solid content for extract-derived from dry Vernonia -

amygdalina leaves is preferred.

The Vernonia amygdalina extract concentrate is then mixed with the edible oil
(e.g. red palm oil or cod liver oil etc.) in a homogenizer. Any conventional
equipment/apparatus that allows for complete homogenization of the extract-
edible oil mixture may be used in the method of this invention.

The extract may be mixed with the edible oil at various predetermined ratios
e.g. 1:9 (10% Vernonia amygdalina extract water soluble solid content) or 1:4
(20% Vernonia amygdalina extract water soluble. solid content) or 1:1 (560%
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.
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completely extract all the pa_lm oil frbm the palm mesocarp using mechanical
e>;traction. 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



drying methods that may be used are the spray drying or freeze drying

nmet hod. The freeze drying nethod is preferred when the plant extract
conmponentwofotog7saul sion is derived fromfresh Vernoni canygmad/oones2l eaves
whereas the spray drying nethod is,preferred when dried | eaves are used.
The Nutraceutical Conposition As expl ai ned above, the nutraceuti cal
conposition of this invention (whether in enulsion or powler storage form
conprises a conbination of water soluble antioxidants derived fromthe

Ver noni a anygdal i na extract and oil soluble antioxidants derived from
edible oil (e.g. vegetable or fish oil). Inportantly, the nutraceutical
conposi t i osontenthi sAi moasentratedadiquid saxtracto emulgionoicemiirisiytht Hetnania
conponents _i .

he” nut r ac ET0REARa Gaet it prosdlredin herBl B 1GBHLORAT ng B gn” cont ent of

oil soluble antioxidants are preferred for use in the nethod of this
i nvention. Edible vegetable oil having antioxidants such as tocopherols and
tocotri enols @vipreferiede embpdimentc athet eerpulsion vmaynibe ,Via a

AQ
hyt ost ero - enz ferred. | i ppl ol
E\azi ng ant %séw%g‘r@s??gdjyﬁﬁgg%cﬁéga}@e?%aéﬁi%rsrﬁafﬁl;d Sg%rﬁgﬁ*é@p%rye erred.
Pﬁrt gzul alr dyying ﬁhei\fl/rrm tizatemayi gél' osed curteeth'étalsprdy Isdnyingl or Aeezeat dryirown in
t he Exanpl es, the Verngnia a alina extract nai conpri ses, a
si gni fi ggnm%h%m Toe feeeee 359%@81@&@@%&@ ‘éﬂ?ﬂh?ﬁ%fﬂ"é%rﬁﬁtﬁé’t_
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Fl avonoi ds nown ant i oxi dants an ave been strongly indicated to
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



nodi fy the human body's reaction to allergens and viruses. They are al so
considered to have sone efficacy in the prevention of certain cancers and
heart di sg®e2e10//AF43er anal ysis, it was found that the fl aeeneymsoeonsal ned
in the Vernonia amygdal i na extract re quercetin-equivalents. Quercetin
has been found to be the nost active flavonoid. It denonstrates significant
anti-inflanmatory activity, is a potent antioxidant, |owers bl ood pressure
in hypertensive patients and has exhibited sonme efficacy in the treatnent
and prevention of cancers, heart disease, cataracts, and respiratory

di seases sych as bronchitis and asthnma., K Saponin, a or constituent of the
Ver noni & alguRas R EBTBHidant) Bananina:alic oo e eI G o Fadnesii aad o
natural empbgddsith). |t is the availability of saponin in the extract that
advant ageously allows for the conbination of water soluble antioxidants

(flavonoids) with oil soluble antioxidants (e.g. tocopherols, tocotrienols,

carotenoi d 0 -3 fatty, acids, .sgualene etc. ) | |

conposi ti oﬁ‘%@%&%sgr%g&e%mf%qwn @W'Pgﬁ?f]& aHﬁtQﬁ‘)aﬂ bgﬁégﬁoﬁg%ﬁﬁﬁé&&@ omthe
tea plant mtsunxl et Ruimant bedysreadicede dilergend watedlusei They areasso (€. 0.
soapbar k) and Agavaceae (e.g. yuccas) famlies as well as_chemcally

synt hesi ze§oBsifeead inthaveesemel efficasy i) the drgeertion f cestain ganeersi and i er s
inrelatiop.ba pLagessing of oil-based forrmulations or mxtures. As a
surfactant, saponin can be ternmed as a "natural cleaning agent", thus, the
| at er description of usage of the nutraceutical conposition of this

ijgrggit :c ?22 ftgﬂ aonra?)llsig,l ﬁavr\llzsaio, nf%uﬁgetrr]\tat Vt\ﬁee nﬂaav%nr?ori].sStc%Flfaqngé é}r|1 lt}{nea <(-3=Irnz%nsnié;i
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



agent when adm nistered via the colorectal route. Saponin also has

antioxi dative properties (an antioxidant) that protects cells from

oxi dati vewbnew/i3aspcal s and is wi dely known to have antiPChACY2ne/elope2ant i
viral and anti-fungal properties. TBypical of anphipathic (hydrophilic and
| i pophilic) conpounds, soap-like foamis generally observed on the surface
of liquids containing saponin, when shaken. The trace m neral elenents
(e.g. magnesi um and pot assi um of the Vernonia amygdal i na extract nay be
effective in alleviating dehydration and in the treatnent of illnesses due
to particular mneral deficiencies (e.g. asthma). Various F nuJat€ons The

nut raceut i é‘&lar@:@ﬁ%cﬁie@n%ﬁgpﬁgﬁﬂ\ﬁd@?ﬁfb?dﬂﬂﬁ'siﬁ!?ﬁcﬂfaﬁ\f andias AdRiAXfisationy be
further 1 obRuhAhAln ddinRid8lvia Eﬁé‘gglogé%tPPMé forms that may be

adm ni stered "via vari ous rout topi cal /dermal or col orectal
route) to a human body. Liquid form The i qU| d enul si on nutraceuti cal
conpositio t he met hod of thjis inven ei ther by [.tself or when m xed
with other UFhP|S§? s Wgﬂx'ﬂﬁ Ve ﬂ’i%'?%‘é‘ 8 arlt%'q?éx} hﬁ%r@f)teﬁ%(?g&ed
(e.g. pastgdp Bﬁﬂi)atubeffréé’ﬁdlm%'% S widall tUhdY &5 AA96 -arlttbacteRale fptit ed
that fresh Vernonia anygdalina | eaves are used to prepare the plant extract
conponent wirakdred aoti-fangaltpropértiesul si on when use as ' a health beverage S

i nt ended. Al so, the liquid enmul sion nay be adnmi ni stered by way of an enena.
In this instance, preferably, the enul sion conprises 9 parts plant extract

with 1 parffypical 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.



edible oil. Either conventional or advanced enenma nethods nmay be used.
Powder formIn order to produce a powder formof the nutraceutical, a

bi ndi ng ayor1L7®dded to the edible oil-plant extract RCIXIMYZ1@000062 t O
formati on of the nutraceutical enulygi on by honobgeni zati on. The anount of

bi ndi ng agent added to the m xture can be up to 50% of the total edible

oi | -plant extract m xture content and is generally determ ned by the m x
ratio of the edible oil and plant extract. For exanple, the binding agent
may be added to the edible oil-plant extract mxture at a ratio of 1 part
oil : 9 pari plant extract : 2 part binding agip&t' O, when the o;[h: pl ant
extract m Qlsoathe liggichemulsiopeaybeqadministered Byyway of dfetnemas s of o
part oil :; X Tai Male ) ; i ndi ng
agents tha'tnjsgréég{ etbg‘? %%E%b é?ﬂeé‘%aug%‘g%% ?ﬁ &rgeg%?gmgqgﬁ%ﬁ? T ourlﬁzg ggrp

Mal t odext r edible eil.aEjthef eonezhtininationgdeaced ememammethodsonay batusédwi t h t he
edible oil-plant extract mx at a preferred mx ratio of 1:1 :1. Foll ow ng
addi tion of the binding agent and formation of the nutraceutical emulsion,
either a spr @oﬂdéﬂ@%or freeze drying method nay be used to produce the
dried powder formof the nutraceutical which can then be further processed
wi t h pharmaceutically acceptable carriers into oral administrative forns

such as taplets or capsul es for, copsu i,on as heal.t h suppl.e eto
the subst aft PETerr iR, BFUGSS DR RETL Bh B s Bace e 3BTt abent RS ¢
al so possi hli@ed OtoP'tREUEEILIS CoRPIART eXtPadh Plixture PHOF asedrmeftionwiof hthe
addition of a binding agent to the plant extract-edible oil emulsion.
However, addira¢eifical 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).



of a binding agent significantly inproves the yield of dried powder
nutraceutical fromthe drying process (whether spray drying or freeze

dryi ng) . WO 2drov8a@spowder form of the nutraceutical conp®SIiMBV1NeNPORI so be
further mxed with fish oil concengpyates (e.g. cod fish oil, shark fish oi
etc.) and gelatin to produce soft gel ati nous capsul es. The saponi n cont ent
of the plant extract in the nutraceutical inproves the bioavailability of
the fish oil concentrate by aiding in the fornmati on of a bi o-adsorbabl e
enmul sion as the capsul e content contacts the water content of the digestive

system Th owler formaof th utraceutical may al.so be m,xe i th various
over aues THB A8 BPBHEE Tomh Qthe: T taneutica) cAmbeStiRBaBay A g dutbet,
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powder ed beverages such as chocol ate [ | avoured m |k beverages
(M 1 o(t nm) gelatindofpreduce soft galatinous capsules. The sapanin contentiobthe lant

conposi tion _produced by the thod of this,inyentian b | spersed
in an aqueSﬁ@aéiol"l‘Jt G%Fa%ﬁﬁaﬁt'mﬁ%?s _cts'? Q%Va@?bﬁgéi%i 3@? ﬁsﬁj oiP _
oi nt ment s/ gpRédAtrate sy BlHiRG 94 thi LBrAaBEIe 'df 2£ Bic-a8S6rbabld emulsionaadthd er is
one of the nost stabl'e fats known, contai ni ng{ nat ural antioxi dants that

prevent ragapsgilegontant cantasts the waten eadentadithe digestiye systam- two to five
years. Its snooth texture, sweet fragrance and enollient property make it a
popul ar base ingredient in cosnetics and skin care products, such as soaps
and | ot i onFheTpewder edrmovficthef autracéutidxt mayr alseutbec mhixednpithi vaousof thi s
invention is mxed wth deodorjzed cocqa butter ft?] produce a further,
vari ety of bewenaggs for the production of enriched forms of those beverages e.g. fruit
juices such as guava juice, alcoholic beverages such as beer and powdered
beverages such as phocolate malt flavoured .milk beverages (Milo™) gnd

coffee.

In a further option, the powder nutraceutical composition produced by the
method of this invention may also be dispersed in an aqueous solution for

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



formul ati ons for human adm ni stration as described below. In room
tenperature, the cocoa butter base is in solid formand nmay be "indirectly
mel t ed" twopooduessa |iquid cocoa butter base. For exampcemyiveo/ewoea
butter may be nelted in a double | gyer container where its upper

| ayercontains solid cocoa butter and bottom | ayer contains warmwater. Any
ot her manner of nelting the cocoa butter that does not involve a direct
application of heat may al so be used. The dried powder nutraceutical is
poured into the nelted cocoa butter base at a ratio of about 5 to 50%dried
powder to about 95 to 50% cocoa butter and stirred to forma liquid

nut r aceut i cehtates salibobdtea buttet and bottbanlayee containg warm water.odgiyl ather

| i quefied and m xed, the |iquid mxtur be poured int.o suitably sized
moul di ngs (EANHA SBeRiBG hertacoa bater Bafiities ack Tidliea died 4rrigatert or a
sui tabl e a%Hgg Rhyidigebaiisey. the mixture solidifies (e.g. about 15 to 20
m nut es) . e sthapg' and size of the nould used may vary according to the

i nt ended usage of the solid m xture. For exanple, the solid m xture nay be

further processed to produce oral ,or col qr.ectal | i ' [
o'al adn nit B SRSl & nditelinG B AEfdaeAbLYE D8R 15
nmay be proguafd dfrabBiit Betoseb % digd Penriar o AR bEetot 5% edotoaihdtterdr-ed i n
the oral cavity, the nutraceutical powder content in the tablets absorbs

sal i va upoftizedtafarmadiqnist peiraceitical-poesa Pulipemittuiee (normal core

tenperature of about 370C, normal oral cavity tenperature of about 36.80C)

causes the cocoa butter content to "nelt", resulting in dissolving of
When the mixture is thoroughly liquefied and mixed, the liquid mixture may be

-poured into suitably sized mouldings to form solid mixtures. The moulds are -
placed in a freezer for a suitable amount of Fime until the mixture solidiﬁes

(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.



the tablet. Due to the presence of saponin (the nutraceutical powder
content), the dissolved tablet m xture produces a "shanpoo in nouth"
effect. GaoQbiomg7asbt h the dissolved m xture for about 1@ctrordtdievoovdes nay
i mprove oral health as the m xture,aids in cleansing and di sinfecting of
guns and teeth. This woul d prove usérul and convenient for exanple for
geriatric or bedridden patients, or even for travellers or day-to-day usage
in the event of water shortage. In view of the 100% naturally derived
content of the tablet, the dissolved mxture may be swal |l owed after
gargling, for exanple for easing stomach digestion. The dissolved m xture
is easily Whikwouldopvovbyusdial dandreonvirgest fov examplefor geriadriabt badnddéror

ef fective absorption of the phytochem cal, content. (.ii) Colorectal .

adni ni st r aPA{ientoOh %Y?rbi‘érnff ehWSt RE ‘fac)(rtBF‘g%)f éﬂﬁaﬁﬁﬂf‘n%ﬁ F¥??t\/8} MARE t hat

may be progﬁﬁﬁggé.romthe solid mxture is suppositories. Wen a suppository
e

conpri si ng olid nutraceutical -cocoa butter mxture is inserted into
the rectal area, the nutraceutical powder content in the suppository

absor bs wat er . upo ontact with rectal nucus. Th r h .
t enper at ur ¢ (Vr‘ﬁi’gLﬂr} %%@8&315@&@ % %B'&S‘ac ngp?ctﬁgt@hett gﬂ@@ég%ci;}’ed _
resul ting pfixidire SRAY 00 stallbVedsHREP Gardiing, fEH@xhmplédoplezstite storhactaponi n
(the nutraceutical powder content), the dissolved supposi toréwproduces a
"shanpoo" digastion: hatheaidissalved gnixturel ésureasily biekeni downedyi B¢ fuman
col orectal d%re%ﬁ\'/e system, thus allowing for effective absorption of the phytochemical
content.
(i) Colorectal administrative form

An example of the colorectal administrative forms that may be produced from

the solid mixture is suppositories.

When a suppository comprising the 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,



At the sane time, the presence of colorectal bacteriumaids in further
breaki ng down the di ssol ved suppository m xture thus allow ng for efficient
absor pti owo@biovi3ewzaut raceuti cal content through the col eresiedo1mvmwoesa
l'ining, while the non-absorbable cggoa butter base is passed out. Direct
absorption into the blood circulatory systemvia the col orectal nucosal

|l ini ng which constitutes a substantially |arge absorption surface, makes
this a particularly efficacious delivery route for the nutraceuti cal
conposi tion. Al so,the saponin content in this "nutraceutical -suppository”
I's believed to be capable of increasing colorectal nucosal perneability
thus facil Ith@tsamrﬁmobc&ttemmhmttlhm “nutraceuticaksdppasitary’atis obglieved ito bée

col orectal area. cent research (2007 stu cond

I nstitute) Cﬁagbiene(f dngreasingacolorestsh Biross }é’%"ﬁ‘eﬁﬁﬁ' S’B‘églf?C'ﬁ%i'BSb%%d by the

human body of hﬁﬁéu@%tr%ﬁt éﬁk?’ %ﬁé&?fléﬁdinaﬂﬁe @eicrbttal @éémee?déﬁtand
ated t hat

excret ed. Hence i's post he role of saponin in th
nut r aceut i cesearoh{2607 stmlyotﬁonduded bydnnus)l?auhn@émsﬂtle’t@b aqarsyndlicgtﬁd‘ thahnt in

t he deliver efflcac tIOXI r f
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energy to the hunman body en absorbed t hrough the col orectal nugosal

lining. Agéhat, thenrale wfgapopin puthe c:mtraceyth%letfqmpwﬁorg@f ithisr lfweBPO'bé%lr i dden
patients t@ghéégﬁ%@ne@@ g?érk(y 0'th3%Befi téﬁi&beg &a%‘?étéﬁ(tﬁ)ﬁdaﬂteﬁhﬁren@n

inability i85 8 h an nt energy source may al so
prove usef Qﬂa\f@fom)rdmhemaﬁttﬁe@bn’immn&irers in extrenmely cold areas.

Bypassing the oral nutrition route, may al so prove hel pful in weight
reduction and in the control of obesity.

The water soluble chemical content (flavonoids and trace minerals) of the
nutraceutical mi>;ture 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.



As opposed to colorectal admnistration by way of an enema, suppositories
allow for a slow release of the nutraceutical conposition i.e. |onger

nut ri ent wetenyizeioti me, due to their solid (to sem - solpc@)Myata6@062S oW
rel ease of the nutraceuti cal conpo§%tion al so reduces the possibility of
di sruption or distress to the digestive system EXAMPLE The fol | ow ng
Exanples illustrate the various aspects, nethods and steps of the

nut raceuti cal production nmethod of this invention. These Exanpl es do not
limt the invention, the scope of which is set out in the appended cl ai ns.
The plant source of the Vernonia anygdalina extract used in the foll ow ng
exanpl es has been planted on 2 acrgé MP&Ed i n Assam Jawa, Kual a Sel angor
Sel angor, Mal aysia. The Medicinal Plants Division of the Forest Research
Institute of Malaysia or FRIM has confirned, by taxonom cal

i denti fi caTherfdllowingt Exdv@pRisillusteatieom@svarbushasgensismeétiodsnand istepshef f ami | y
Ast eraceae. From exam ning the reproductive parts of the_plant, FRIM found

that it cl Bsenyiraceidiesl peodustian methaehal dhisiinventione \reseokRxamp nPha
lant is a | I_qu - FERI : 31 KLTdat ed
ggt h Februgm;ﬁq%&@gﬁpp&si&o@eﬁfe‘rzgﬁchl\'gts% ?:&{)'HEF\E@I%%E%%Q{% on the
Spray-Dried Powder Form of a Vernonia amnmygdalina Dry Leaf Extract Several
known t est t hods were done ascertain the geperal nutritiopal value a
Vernoni . aRPBCARTs0ucp PEde Merpane emuaealiia Eripel Haed b fhgciclawip
Consol i dat ggahBRAr Hbe! Keb) pRARSY 2 Hifed Biulna i Assafdvi, TRUGR 1
bel OW tab ref. CL/ML16116/200/ dated 6th August 2007

Selangor, Selangor, Malaysia.

The Medicinal I?lants bivision of the Fore§t Res‘eé’rch Institute of Ma}Iaysia or
FRIM has confirmed, by taxonomical identification*, that the plant belongs to
the genus Vernonia in the family Asteraceae. From examining the
reproductive parts of the plant, FRIM found that it closely resembles Vernonia
amygdalina. The Vernonia amygdalina plant is as seen in Figures 1 and 2.

*FRIM ref. FRIM394/TU671/3/1 KLT dated 29th February 2008

Example 1: - General Nutritional Value Analysis on the Spray-Dried Powder
Form of a Vernonia amygdalina Dry Leaf Extract

Several known test methods were done to ascertain the general nutritional
value a Vernonia amygdalina dry leaf extract. This analysis was conducted
by Consolidated Laboratory (M) Sdn Bhd*. The results are shown in Table 1

beloW. «ab rer. cM11611612007 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.



Table 1: Result of the general nutritional value analysis on a spray-dried
powder form of the Vernonia anygdalina dry | eaf extract. As can be

obser ved,wbheiovaresoni a anygdal i na | eaf extract has substaminedohyodobgh
natural carbohydrate content.Exanpl,g 2: Heavy Metals and M nerals Test on
the Spray-Dried Powder Form of a Vernonia anygdalina Dry Leaf Extract An

I nductively Coupled Plasma Mass Spectronetry (1 CP-MS) detection nmethod was
done by the Spectra Kenmbangan Laboratory of the Faculty of Chem cal And
Nat ural Resour ces_Engj neer.in Uni.yersiti -Teknol ogi. Mal aysi.a to certain
the heavy Eéé@lﬁgéhd %r“ﬁ?%1§:eﬂg Ingeals Je§ Oﬁﬂ?fgﬁ%ﬂ' S g%l‘ﬁ?%ﬁa dry

| eaf extract. The regdhisofad Yehsori8 Ay ddalihdDE 12af Bxbrlaet 2: Result of the
heavy nmetals and minerals test on a spray-dried powder form of the Vernonia
anygdalina dry | eaf extract. Based on the above analysis result, the

Vernoni a a alina |e extragt contain ' o) sium
magnesi um %& E‘i’?}#{"&h’daé%‘ﬂﬁ)’iﬁ% &ﬁﬁfﬁ%e@%%t @g%gfréf%%&oz@'%% h%%fggﬁﬁ

met al s. ExafpitRod wad) MbAe syTHsE S pivtiay KefnbtihgaheL Mssratury sofathegBatiltyaopl ant
Bi oassays* were perforned by the Medicinal Plants D vision of Mto

ascertai n Ohenipgh AashdNatueal Resairces Engingearing, Upiversiti igknalagi sia

£l ds. 1 . . LA ) I . o
arygdal i na'd S 4he! hERIHRERS o ot PinfuRsR,) LR Pare, |
Sept enber zZpfigdalikadey lbaf extragt. At | east 2.5 grams of Vernonia anygdal ina
| eaves were macerated in chloroformfoll owed by addition of amoni acal

chl oroform The chloroform
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.



was drawn off and filtered into a test tube or the like. A sufficient
anount was added into the test tube and the chloroform | ayer was separat ed.
After rengpoabiopfizdsne chl orof orm |l ayer, the |iquid extraetroptaifneadosnas
treated with 10% sul phuric acid and,subsequently tested with Mayers
reagent. Formation of white precipitates is indicative of the presence of
al kal oids. No white precipitate was observed i.e. no al kaloids present in
t he Vernonia anmygdal i na | eaf extract. Saponin assay A standard net hanol
froth test was conducted to detect the presence and rel ative anmount of
saponin present in the Vernonia anmygdalina | eaf extract. The liquid | eaf
extract di Exaesble3: mRhyochemigal Ahalydisven thelVstrdriiadmygdaling plamtt est t ube.
Formation of stable froth for at least 15 mnutes is indicative of the
presence of saponin. Stable froth of about 2 to 3 cmin height (+2 on

standard sgglfdbst wele® gé?fbn%a Stﬁév%dlmﬁal P aDisidn BFOFRIMOto

saponin present In the rnoni a anygdal i na | eaf extract.Fl avonoi d assay
(f1 avonoi dapcegmndbya phymmemmcal canslitents (g elialeids; sanonies fleyaagidsed t o

d h d f 1l
Ver noni o alRGR: e pees BB sEoOTH s shmule Y VelpdhiB Al Bt o,
was di ssol égﬁ'abtn Shh @;legmg”,m%s)g)&r,gt %aqedgg to a volunetric flask

contai ning a 10% amonia solution an aken. Formation of yellow color in
the ammoni a solution is indicative of the presence of flavonoids. Amld
yel | ow col ré{% andard scale of + 1 to +3) was observed i.e.
subst anti a%”& %ﬁ%gg%&f | avonoi d present in the Vernonia .

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.



anygdal i na | eaf extract. Tannins and Pol yphenol s Conpounds Assay The
Vernoni a anmygdalina | eaf extract diluted in nethanol was m xed with 1%
ferric chwonotedgpbuti on and shaken. Formation of bl ue BCROKY200/a00062S

i ndi cative of the presence of hydrglysable tannins, while a browni sh green
color is indicative of the presence of condensed tannins. No col or change
was observed i.e. no tannins present in the Vernonia anygdalina | eaf
extract. Sterols/Titerpenes Assay The Vernoni a anygdal i na | eaf extract
diluted in chloroformwas tested using the Liebermann-Buchard reagent.
Formation of reddish color is indicative of the presence of triterpenes and
a greeni sh F@vanoid assanifiauanpéd presersehr esence of sterols. A mild greenish

I 2 + i 6. '
present 1n rargaRdEvaRaY Bictoctio ol whS)coiBoRARE Jdint nE priSehéa afid PoTS
sterol s pr eslative iamaoind ofeflavamodd presedlin the |Viemhoriat araggdaliriaclené extrast. of t he

above phytqchem cal, anal.ysi s, on .the Vernoni.a dal jjna |l.eaf extract is
sunmmar Pzgdmﬁ?ﬁﬁ?’gr@qmm aﬂm T"G;W3§+d'§§‘%g%§ ITEHSE- 3 eSE?R%‘é'teyw?%sul ts
of phyt ochggiedlto WA INfeti@fiask éamehﬁ%g% A6, PR nRIYSINAbH BRd shakeR Xt I act .

In summary, the Vernonia anygdal | na extract conprises significant
anmounts of saponins, flavonoids and steroids. Exanple 4: Saponin Content

Anal ysi s Oi=oy§1%ﬂgrql i ""y@ﬁ%gvalc'orlléa}r Iine ati'lee)étrrgr%g'r[ﬂa 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.



Total triterpenoid saponin analysis of a Vernonia anygdalina | eaf extract
based on ursolic acid equival ent was perforned by the Medicinal Plants

Di vi si on WO 2PRYIT93A col orinetri c net hod was used for triPCEMEINGI/CISEPONI N
determnation with slight nodificaghons. 0.5 or 1.0 m of diluted | eaf
extract in nethanol was transferred into a 10 ml test tube. Methanol was
evaporated by imersing the test tube in a water bath. 0.2 mMl of newy

m xed 5% (w v) vanillin-acetic acid solution and 1.2 m of perchloric acid
were added. The mi xture was then incubated at 70Q0C for 15 minutes. The test
tube was taken out and cogbESitdeAt TUMTT O W&h&dntf O 2 M nutes. Then, ethyl
acetate was added in ordgpiEBiggBKE The TOoURbi DERlcgE o Ml . Absor bance of the
m xture was determ ned W [EBpchinsPECT T Ophot get er at 550 nm The result is
expressed in % ursolic adrevedowisof exiracizdby conparispn with ursolic acid
standard curve. The t ot al{TannirsePREypendlicsapddtiDeteeedt ent| of the Vernoni a
anygdal i na | eaf extract \astepbsey ved t o beNd Detected. 83 o (W w) (ursolic acid
equi val ent) . Exanpl e 5: Fl|8eotoi d equi val ef@+ t est _on _a [Mernoni a anygdal i na

| eaf extract A flavonoid equi vdi+éHMeak 2sMilduds Srend or ned by t he Medi ci nal
Plants Divisjon_,of,L FRIMto certain the.flavonoid type and a nt _present
n & sanpl 4308 & @ﬁqﬁgareaﬁ%&glF?‘Wéoqthsavcaéﬁr}a&éﬁ oS SBE B Aristho: o
pr esent i n3WgIRAga o ey gdalina | eaf extract was identified as a
guercetin equivalent. The total quercetin equivalent content in a

spray-dri efh firfiraty,! ife PérRonia ATy§daina dedreaktrat caRiprides Signlficant by
way of the alum numchloride colorinmetric nethod with slight nodifications
(Liu B. etamgiuntpobgaponjos,fiavompidsraad Etepidser i ng 78: 584-587) .

Example 4: Sapbnin Content Analysis of Vernonia amygdalina leaf eXtract

Total triterpenoid saponin analysis of a Vernonia amygdalina leaf extract
based on ursolic acid equivalent was performed by the Medicinal Plants
Division of FRIM.

A colorimetric method was used for triterpenoid saponin determination with
slight modifications. 0.5 or 1.0 ml 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).



1 mM of diluted extract in nethanol, 0.3 m of sodiumnitrate, and 4.0 m
of nmethanol were mxed and left to stand for 5 mnutes. 0.3 nl of 10%

al um numwbl2orB@3pw v) was added to the m xture and it PaaRsMY®fie/otec2st and.
Six mnutes later, 2.0 m of 1M sodgum hydroxi de was added. The fi nal
reaction m xture volume was made up to 10 m by adding 2.4 nml of deionized
wat er prior to neasurenent at 510 nmw th 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 are shown in Table

4 bel ow. - Val ue re the mean SD of n=3 repeats Table 4: Results of the
al umi num CE-EEE!QZ?@SE:O &ﬁYOrﬂ?t' ?9“%@?&‘}/“?%%@S@Wﬂ’é’aﬁ’%\mﬁﬁ#ﬂéﬁ%ﬂdﬁﬁiﬁa%r esent
i n sanpl e of Vernonia anygdalina | eaf extract. The above anal ysi s* done by
FRIM confirnmed the flavanoid content in the Vernonia.anygdalitis |eaf
extract toAlftavanoid eqoialent destoas perfoemeddy thedMedichial Rlamnts Divisimmoint .

"FRI M f | MBO4AmI671/.1/ Sub5 05 d d 4t h, March,2008 Ex | 0:
H on Por f PRI aserItain dhe JIseoRid BRe BRETAOHAL Prasedt 3R & Rer Ol LA &

anygdal i navkgwnigshi lindhé&e8ricel es of Vernonia anygdalina | eaf extract
wer e anal ysed by HPLC, nanely, a fresh sanple (code: 157/08), a soaking,

freeze-dried sanple (code: -096/08) and a 6Q0C, spray-dried sanple (code:

098/ 08), t t gi .stabil .ty of .av. ' t .k | eaf
extract unti2f Bt desid wPEhett hofie Vanond FRbgaliel k88 ool Y5 oo
form The idehffied akys qaerrgineaidivalerd Thie bl Yadratimaéquivalshtscaitentinon of
FRIM 5 ng of each sanple was nmixed with 500 ml water and soni catg%for 60
‘a spray-dried form of the Vernonia amygdalina leaf extract was analysed by
way of the aluminum chloride colorimetric method with slight modliﬁcations

(Liu B. ef. al., 2007, Journal of Foo_d 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.



m nutes at roomtenperature. Any insoluble residue was renoved by
centrifugation. The liquid supernatant was filtered through a PVDF filter
(pore si 2Z20Q0AI3MBY into a vial and subsequently used f @CTIMIE0HPLOT062

anal ysis. The three sanples, as abgye prepared, were anal ysed by neans of a
HPLC system (Waters Delta 600 with 600 controller) with a photodi ode array
detector (Water 996). A Phenonenex-Luna (5 mm) colum was used (4.6 nmi.d.
x 250 mm) and for elution of the constituents, a gradient of two solvents
denoted as A and B was enpl oyed. Solvent A was a 0. 1% aqueous HaPO4,

wher eas solvent, B was acetonitrile I ti congdi ti;ons re 9 d 15%
B wi th o THechoe! aapBse: aoh bwor BNk eodimieel the, nBIRadB Cordirt M, ¥

fol I owed byepibris esfijddlingI84f &ratllto betaboud 2 0% BytvesighBpérientdyecite. tehe
programme returned to the initial solvent conposition at t = 25 m nutes and
mai nt ai nedsigpificant amowet. b dniradesiltieysiskawmanersed was 1.0 m/m nute

and the injection volunme was 10. ml. Three injections were performed for
each sanple. The retention tinmes and UV spectra of the major peaks in all

three sanpERsmpis 6: HitfH-Peddrrhante Liquid CHroalstography f(HIPLE ) Areslygsis onn al |
three sanples. The concentration (peak intensity) of the chem cal
conmponent s r epr esentedVeofRaaygeaNaa iatextiecy differed from sanple to
sanple in that 098/ 08 (6Q0C, spray-dried sanple) > 096/ 08 (soaking,
freeze-dried sanple) > 157/08 (fresh sanple). Peaks B, D and E were

at t ri but edThred samplesi ofs Vermbriia @mygdalieadeafyexteantiwent aralgsed by HRILGCT ant

for all three sanples. The HPLC chr ograns. for._all three sanples,. a
conpar i sonn%meﬁh@ g&?ﬁ‘sl'bﬁﬁmé‘? E?Pgeaﬁgﬁ?% %\?09 E&f@%ﬁ*’%ﬁ“ﬁ?%@%@% shown
i n Figurespgefo8) and a 60°C, spray-dried sample (code: 098/08), to ascertain the -
stability of the flavonoid content in the leaf extract under varying conditions
i.e. liquid extract, freeze-dried 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.



7. Exanple 7: Antioxidant Activity Analysis on the Vernonia anygdalitis

| eaf extract. Two assays were perforned by the Medicinal Plants Division of
FRIM to asoenteism3bhe antioxi dant activity of a Vernoni acamnwygmad/omes2 eaf
extract. As seen fromthe results gf Exanples 3, 5 and 6 above, the water
sol ubl e anti oxidant in the Vernonia anygdalina | eaf extract has been
broadly identified as a type of flavonoid, and nore specifically, a
guercetin equivalent i.e. the foll ow ng assays are a test of flavonoid
activity. Xanthi ne/ Xant hi ne Oxi dase Super oxi de Scavengi ng System Thi s assay

eval uates the scavenging activity of the Vernoni a i%?dal I na | eaf _Fxtract
on any supSOome ceomman meaksawesdi fnd presentdin alkdhres rareRiedasel M act i on

m xture wa | | : ' . C ' ' say
val Uat es. Cpiceratbrt (hEalf WiBAsipFbf (16 reRicai s B fapsphtcd BY St
t hat det er thesespealss geherallyddiffergab fremt isamplé\@P)safopletindhat D98/08n50°CH al
phenolic content (TPC) as, wel | tyrQsi nase inhihitor ctjy f the
Venoni a anﬁ@@l‘ﬁ%?éd-ﬁég?pﬁ%&?mggé?%a'ﬁﬁ‘go f?%%%-awgﬁ?é"ﬁ/'%gﬁdi?’@g (ﬁﬁ%h above
test are shampidl) FeBks B2 BURIE wehd/ailibuRoR IARHATENE bR Srihs
checked autozer H: high; M noderate; L: low Table 5: Results of the
xant hi ne/ x semhined genatally cengtantfarddll thoes samples. assay, DPHP r adi cal

scavengi ng assay, total phenolic content and tyrosinase inhibitory activity
tests of a sanple of Vernonia anygdalina |eaf extract.

The HPLC chromatograms for all three samples, a comparison of the
chromatograms and the UV spectra of major peaks are shown in Figures 3 to
r.

Example 7: Antioxidant Activity Analysis on the Vernonia amygdalina leaf

extract.

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).



The results obtai ned suggest that the Vernonia anygdalina | eaf extract
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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

sighiﬁcant 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.



| eaves. The mi xture was heated to a tenperature of 60Q0C for 3 hours. Heated
m xture allowed to cool to roomtenperature and filtered. 3.2% solid

cont ent iwWo0l3r3per (2.25 kilogram Iliquid plant extr&CT/Mad1@twed2ved.
2.25 liter of red palmoil and 2.255kil ogram of maltodextrose was added to
the 70 liter liquid plant extract and honobgeni zed, prior to start of
spray-drying process. The inlet tenperature of the liquid was 18Q0C . and
outl et tenperature was 1000C. The spray drying took 14 hours 30 mnutes to
conpl ete. Resultant anount of spray-dried nutraceutical powder was 3. 696
kg. In con’gar's%\%dﬁ/ith batch 1, a significantly higher recovery rate of the
nutraceuti cal ﬁ r in batch 2 is observed follow ng addition of the

bi ndi ng agant @it sTdeater O&R addsd o™ BIeRifcyridnsest dNedr Weridnis amygaaties
Preparation The follow ng freeze drying process was done l%y t he Forest
Resear ch | igavesut dhs "M&é%?swas(mtﬁp al tempgmtug pf GTE for Bi heyisans of

dried Verngpi VA [ e | ev, S) wat er
ot oom t ohsefed HEARG AMGweB b Codi TogRPHETHpeRnrE diid it R o4 Sop Sh
c_olncenf[ r at edntent waya 50 Iifelvtt(]?r% kwgmd fis)t licuid @llarﬁ@g@a_ahdla_si almémédri].h_ae% bl e
oil prior to conventional freeze dryjn or |yogphilization) technigue.
Resul t ant Higsunt red palge il yyaspddad égeé'ﬁ 9 ﬁ%{ﬁm}dﬁf'gmﬂgnﬁ.@d@qoﬁ?im
i.e. 15% yj awl 1 & o | QX4 t 140 t i n
Spray-Dri egsbg] er mpﬁ;oogo t%éert ﬁﬁ%p?&ﬁ%@ﬁ%ﬁ@%ﬁ%bsi ti fé’ﬁéﬁi t‘?’e tgé‘%?g?
perforned the figeidvivaay8036 &ad roudlet tBowedatuP@@)s 100%3.c chhanispray drying

took 12 hours 30 minutes 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.



the oil soluble antioxidant content of two sanples (batch 1 and batch 2) of
spray dried powder nutraceutical conposition of this invention as prepared
i n Exanplwo8oabgyey Standard tests were done to ascert aipaTiMeE0l®0m@be2
carotene content and the presence gf various known oil soluble antioxidants
in the spray dried powler of batches 1 and 2. The results of those tests
are shown in Table 6 below. Table 6: Results of the oil sol uble anti oxi dant
content tests on two spray-dried sanples of the nutraceuti cal

conposi tion. Exanpl e 10: Spectophotonetric Assay Analysis on the Dried
Powder Form,of. t he Nutragceuytical Conposifion. Spectropher tric assays to
detect t he 1PHIAOEME R AECH VRaRMIE AEVETAING IR T Weoh RaRkeGT feYeRene
cont ent WepGmidRRe(RO) Wiktef it GoR? WEtAperALR Rr 4RouRs! IAGEKS btk @RS Lion
conprising Vernonia anygdalina | eaf extract and red palmoil as prepared by
t he prot ocsubsgqueniiyptancentrated by sugy ofaaturgkevaparatiom yat HOECRanstmixed

Devel opnent .and...AdVi.sOr ervices Division,of the,Mlaysi.an, Palm O | Board
(vroey A PTG QiE AL 15 FobERTagh e Vingl &F ML REREBRY [ skishor ¢
content of the powder sanple. This assay involves neasurenent of the nunber
of -OH groups present in the sanple, assum ng that |ight absorption

i ncreases [esHltariramoupt gf iapze-griedpwrgauticahrowder wagi bé ilpgiamehgent , a
m xture of1 &ﬁ?ﬂpnun1and tungsten salts, was added to the sanple. The
Mo(VI) and @? are reduced in the presence of the oxidizable pheno

groups and a col or change was observed. The intensity of the col or observed

nas Example 9: Oil Soluble Antioxidant Content Analysis on Spray-Dried

Powder Form of the Nutraceutical Composition.

Tests were performed by thé Malaysian Palm Oil Boa}d (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.




det erm ned using opti cal
calibration with a gallic acid sanple.
Al Cl 3 (F-wWb 2propcessur e) was done to deternine the total

t he powder sanple. The spectrophot tric assay based on al um ni um ch
conplex formation is one of the nost comonly used anal ytical procedu
applied to flavonoid content determnation in plants. This procedure

i nvol ved hydrol ysis of glycosides, extraction of total flavonoid agly

with ethyl
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spectroscopy.- antitation was done by calibration with a catechin sa
and the results repthea butrasedtical fompesijtional ents. MPOB's i n house test
met hod was used to determine the total carotene content in the powder

sanpl e.
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A colorinetric assay using NaNOQ2 and
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acetate and conplex formation with AICI 3. A color change was
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The results of the above assays are summarized in Table 7 bel ow

Not e: Tot aSpeicopheometitetsags to getatahé lotabpMasdlicléorteh0 tétal fivahoidnd
wheat is 2.12 to 3.37 ﬁ/@g (gallic acid equivalent). Total flavonoid

cont ent of CoRtent and ga
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Malaysian Palm Oil Board (MPOB).

/ kg.
enolic

A Folin Ciocalteu assay was done 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 thé results reported as

catechin equivalents.



generally reacts with any reduci ng substance. Thus, the above result may in
fact be representative of the total reducing capacity (total anti oxidant
content) wb nfvessmwpl e, and not just its total phenolicpconremtobivaspl e 11
Antioxidant Activity Analysis on thg Spray-Dried Powder Form of the

Nut raceutical Conposition. Two assays were performed by the Medicinal
Plants Division of FRIMto ascertain the antioxidant activity of two
spray-dried powder sanples of the nutraceutical conposition as prepared in
Exanpl e 8 above. Xant hi ne/ Xant hi ne Oxi dase Super oxi de Scavengi ng System

Thi s assay yat.e t engi ng activit he S ried mder
sanpl es on @@bﬁj eﬁ?ﬂf?d’%ﬁ éﬁegngo dﬁ Wﬂgat%é g@é h FATCRS dase
reaction ”béht&r@lﬂ\/ﬁ{% Héﬁdet@aﬁhbleg assay. DPHP Radi cal Scavengi ng Assay This

assay evaluates the reducing activity of the spray dried powder sanples
that determ ne their antioxidant potential (AOP). Additionally, the total

el e S R SR,

Spect r ophot onmeer ‘“o!?mel f e cheeked opero—H—h-ghi—M—wederate; L | ow
Tabl e 8: Resul - . 3 a fengi ng

assay, DPHP rad{&ﬁ#ess%ﬁ%‘%@lﬁ&é’!ﬁjéq?ﬁ%bénﬁ ng Totafl ¥ phenol’| C content fest of two
spray dried pojWaL eeBMBldcont@ht L11E€ NULT a eu‘li(’“}%,?‘nﬁﬁi@’%r&du@f‘- Notg:

(expressed as catechin equivalent)
Total carotene content 108 mg/kg

ULU I LA}

3

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.



1. TPC Value > 1000ng GAE/1 0Qg is considered H gh Total Phenolic content
2. TPC - Expressed as mlligramequivalent to Gallic Acid per 10Qg of dry
wei ght ( WOGAME/1B7983@g) Concl usi on: The results of Exanpl e®CI/MYR207T0/6000€esSt

t hat the Vernonia anygdalitis |eaf 4gxtract contains a substantial anount of
starch, various phytochem cals such as saponins, flavonoids, and trace
m nerals. The flavonoid content al one was about 10% by wei ght of the dried

powder form of the leaf extract. It is evident, fromExanples 9 to 11, that

t he nutraceutical powder contains a conbination of Vernonia anygdalina

derived water | uhl ntioxi b nd.oi.l sql ubl e anti oxldants

par t cul ar irarigg o A2t By AR of St Bete el a¥8e b Famm Shenol i
content and a subst anhé MutaBeuticaPCofrlppéttionl ds, tocotrienol s, tocopherols
as well as carotene. Hence, it is concluded that the nutraceutical produced

by the nethod of this invention is nost suitable for the prevention and/or

treat nent ' Jﬂﬁ@l i ' | WaloH ;e i le
agent 2) Aﬁ{wd/\?‘il’srbgysgagent bgsz%ﬁHi ﬁﬂ&ggmgggﬁ{aﬁl%@ﬁtﬁt ﬁ%‘)’(’lé@an?*)gﬁlm 6
Anti -i nf| amseérain the antioxidanieativitsi ot two Gprapdrigdysentder sgeiples’ pbf the
| munost i rrul@t@or 8%9AAWE| loration of skin allergy, asthma, and |ung
respi r at i oRUEERBVICEL CPBIROSHION RS prenareddn &xa 813h0¥e ng agent
(colorectal) 10) Water absorption pronoter/stimulator (colorectal)

Xanthine/Xanthine Oxidase Superoxide Scavenging System

This assay evaluates the scavenging activity of the spray dried powder

samples on any superoxide free radical anions. A standard Xanthine Oxidase

‘reaction mixture was usgad in this assay.
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)




11) Prevention of colon, prostate and |ung cancer 12) | nproves bl ood
circulation and reduction of cardiovascul ar disease As will be readily
apparent WO 20tvos@38killed in the art, the present invenPCoMYyo/&mMed2l y be
produced in other specific forns wybhout departing fromits scope or
essential characteristics. The present enbodi nents are, therefore, to be
considered as nerely illustrative and not restrictive, the scope of the

i nvention being indicated by the clains rather than the foregoing
description, and all changes which conme within therefore intended to be

enbraced therein. CLAINB 1. A nethod for producing a nutraceuti cal
conpositio 1 ng a conbination of oil soluble antioxidants derived

from an edn*hberé&dltsa&de WahBlesS ¢! t8bY s ifgelsPthaetHe v@ﬁsdmscb,ﬁy@damaple@mt

extract, wherelin said plant extract prow des a natural surfactant to the
COMposi ti oextragi comtairisoal subsﬂanﬂahgrrtolmt of sfarchbf varjous phypahemisals puelnt

t t; (Y] I {. t b
cont ent | ( PPISPERThasapeids: 2 vBep ainereon i fRBo efntkt AlRERS |
a_predet er gbpge 108 | 15y v@?@ht( bf/)thé Q!ﬁé@?)o@ﬂié?rﬁdrﬁi on thy |Bafregkatei rng isai d
m xture of step (iii). The method of claim1 further conprising step (v)

wher ei n salvidemt §0oh Eeqanml@% q ite)11,sthet itbe nuracautical pewder comtgibgiai on.
2 et B2V A B GE A bl Rl v
oil soluble antioxidants. Particularly, the nutraceutlcal 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 invention 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 allergy, asthma, and lung resplratlon 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.



4. The nmethod of claim3 wherein said edible oil is mxed wth said plant
extract in step (iii) at aratioof 1 : 9. 5 The nethod of claim3 wherein
sai d edi blve 20idi13rom xed with said plant extract in stepcinvydoi@booss2r ati o
of 1 : 1. 6. The nethod of any one4?f the preceding clains wherein a

bi ndi ng agent is added to the resultant m xture of step (iii). 7. The

nmet hod of claim6 wherein said binding agent is naltodextrose. 8. The

met hod of clainms 6 or 7 wherein said edible oil, plant extract and bindi ng
agent are mxed in step (iii) at aratioof 1 : 1 : 1.9. The nethod of
claims 6 or 7 wherein said edible oil, plant extract and binding agent are
mxed in step (H) at aratio of 1 : GhAIME 10. The nethod of clains 6 or 7
wherein said edible oil, plant extract and binding agent are mxed in step
(tii) at aratioof 9 : 1 : 5. 11. The nmethod of any one of the preceding
cl ai ms wherei n #aindetbbdnfore pradiuting cariuteseutical compisitiosu cbengrising ssuch as

saponi n, carbohydrates, and_trac i neral s, such as nesi um and pot assi um
12. The net hod SP“'%WQ%EOBP“WPS‘%&@@PW@"& sepye g’r’Ei‘W ed l‘?)loﬂrﬁ” extract
I's derived from e y&hwgﬁpaﬁugﬁe 48fved i al Ianyé?m‘é%f,hﬂﬁer%ﬁn Ghfj m 12
wherein said Vernonia anygdalina extract 1s prepare romthe leaf, stem
root or a conbi pkantoextrtactr providesf at hatuvalr seractantnigdhki campbsition, said The

met hod of claiml12 wherein sajd Verngnia anygdalina extract is prepared
fromthe | eaf ofnet%h%d %@Hggh%ﬁﬁﬁfa&:na plant. 15. The method of claim 14

wherein fresh g(iegféﬁ&rﬁwb@mmﬂgﬂ;i na
(ii) concentrating said plant extract to about 2 to 10% solid content;
(iii) mixing said- plant extract concentrate with an edible oil at-a
predetermined ratfo; and |
(iv) forming an emulsion by homogenizing said mixture of step (iii).

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 ratio inthe range of 9: 110 1 : 9.

4, The method of claim 3 wherein said edible oil is mixed with said plant

extract in step (iii) at a ratioof 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
agent is added to the resultant mixture of step (iii).

7. The method of claim 6 wherein said binding agent is maltodextrose.

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

binding agent are mixed in step (iii) at a ratioof 1: 1 : 1.



| eaves are used to prepare the plant extract. 16. The nethod of claim 15
wherein step (i) includes: (a) producing a paste fromfresh Vernoni a
anygdal i ns0l2eev83939(b) diluting said paste of step (a); PCEMYBnoN0NG | ar ge
fibrous articles fromsaid dilutedyy xture of step (b); (d) adding

di at omaceous earth powder to the liquid supernatant of step (c); and (e)
filtering said mxture of step (d) to obtain Vernonia amygdal i na
extract.17. The nethod of claim 16 wherein step (a) conprises bl ending,
grinding or using a screwpress juicer to produce said paste. 18. The

thod of ¢laim16 or .17 in the.diluti : b j
Nadi 1 on ob wat dheapetion B §agns £ B 7ruhdiein safledbfb ol BafCRRrd g
amygdal i na_ | eavBidisg dobAt ak Aikeel tep{iipai 8 rafgbe1 : 89.2.The method of any

one of clainms 16 to 18 wherein di atonaceous earth powder is added to the
| i quid supernatant of step (c) at a ratio of fromabout 5 to about O% of

one. of ot aills 18nEgneithdt bialins ¢ of P Wheidi sl e, oh; paBFeRFack S oY
sol ubl e solids biriingagent @ mided incteg Giiipat 4 rgtid ob9i:d :8.xture of step (d)

with a decanter apparatus is perforned, prior step (e). 2 1. The nethod of
any one of clains 16 to 20 wherein said filtration of step

11. The method of any one of the preceding claims wherein said plant
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 the plant
extract is derived from the Vernonia amygdalina plant.

13. The method of claim 12 wherein said Vernonia amygdalina extract is
prepared from the leaf, stem, root or a combination thereof, of the

Vernonia amygdalina plant.

14. The method of claim 12 wherein said Vernonia amygdalina extract is

prepared from the leaf of the Vernonia amygdalina plant.

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

leaves are used to prepare the plant extract.

16. The method of claim 15 wherein step (i) includes:

(@) 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 supematant of
step (c); and

(e) filtering said mixture of step (d) to obtain Vernonia amygdalina

extract.



(e) conprises a ceramc tube filtration process by conpressed air. 22. The
nmet hod of any one of clains 16 to 2 1 wherein pressed palmfiber is added
to the |iwoi2di0estgsact of step (e) and further processedpci/nytvixernod20 form
an emul sion. 23. The nethod of claijm 22 wherein solid and fiber content is
renmoved fromsaid enulsion to forma concentrated |iquid enmulsion. 24. The
net hod of any one of clainms 15 to 23 wherein a freeze drying nethod is used
in step (v) to produce a dried powder conposition. 25. The method of claim
14 wherein dried Vernonia anygdalina | eaves are used to prepare the plant

extract. 26.,5The -qet erein s 1).1ncludes: addi ng
water to dr] Ver F‘%%?é@ﬁﬁ%ﬂ‘ﬂ?‘f’ﬁg Qﬁp@? &eﬁgﬁg rchl?fé‘ﬁngaérf'@'%d
Soaki ng sai d m xirsing Qrso?éwqﬂ‘@sw}uléﬁrtbldi‘@duéé)kah%st@g sai d mixture of
step (a) for an amount of tinme; (c) allow ng said heated m xture of step

(b) to cool to roomterrperature and (d) filtering the cooled m xture of

SHeP () Lagob! b YREMON Braikiilans "8r 3 Wibreid 'the! Mufidh NG silo Gh ™, 2

wherein vvater is a 'eal in step a) at
part leaf to 8 jamprisest addmaﬂ ofrw@tereahadranb of & ﬁartQGNalerté’ Wpaireof sal d

water and dry leaf m xture sopaked for about to 2 hours in step (a).
29. The nmet hod S%rﬁﬂﬁi’acﬁfgyggg@?aalﬁﬁﬁe%ﬂs?%f@"sor\ﬂﬁ{e'%?’hogﬁ?'g RASi®-ure of step

19.  The method of any one of claims 16 to 18 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.

20. The method of any one of claims 16 to 19 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).

21.  The method of any one of claims 16 to 20 wherein said filtration of step

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

22. The method of any one of claims 16 to 21 wherein pressed palm fiber
is added to the liquid extract of step (e) and further processed in a

mixer to form an emulsion.

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

from said emulsion to form a concentrated liquid emulsion.

24. The method of any one of claims 15 to 23 wherein a freeze drying

method is used in step (v) to produce a dried powder composition.

25. The method of claim 14 wherein dried Vernonia amygdalina leaves are

used to prepare the plant extract.



(a) was heated to a tenperature below boiling tenperature in step (b). 30.
The nmethod of claim29 wherein said m xture of step (a) was heated to a

t enper at we 20fo/3ed3veen about 500C t o about 8Q0C i n steppCh)mydidwooddre

met hod of any of clains 26 to 30 mggrein the heating of step (b) was
conducted for about 2 to 3 hours. . The nethod of any one of clainms 26 to
3 1 wherein said plant extract is concentrated to about 5% solid content in
step (ii). 33. The nethod of any one of clains 26 to 32 wherein a spray
drying method is used in step (v) to produce a dried powder comnposition. 34.

The met hod of any one of the preceding clains wherein said edible oil
conpri ses @8 orlheonethas ef elaing 25awberein) stapdi inclydesp conpri si ng onmega- 3
fatty acids and u . Th o] ai ej i dysedi bl e
oi | used in ste[@? i ?P?ﬁ'?onﬁ’?ﬁ%feﬁagﬁb?i S’eg;r’n?’%l %ﬁ’?&d‘)ﬁ@’.g Tiaves gaotdd%f

cl ai m 34 wherein spredatdirhiredoratioised soakihgpsdidi mixtaemfer aasambuht obi | or
fish oil such as cod liver oil or shark liver oil. 37. The method of any
one of claims 1 toli®iwherein said edible oil is an edible veget abl e oi |

t hat conpri ses ; i Lent I i&agr oup conpri sing
t ocopherol s and?l?gg%tétr"iqgﬁgldgmggwgméeﬁﬁe(?mﬁ a?%@ﬁ%ﬁnegt}ﬁ\?herei n said

edi bl e veget abl écloallowimgprsaids helayednmixtuent of sstep 4b) ttoc oqiobr td sroom
tocotrienols, carofenoids, phytosterols, squal ene and Co-enzynme QLO. 39.
The method of cl ai 'Q?eﬁﬁi'éﬁegiaﬁ‘dgai d edible oil used in step (iii) conprises

any one of red pgy MiRrihg WH8alcoBRIdM MiXtureC BFOREp Ofd). t&0bBtaim | Vernonia
amygdalina extract.

27. The methqd of cléim 26 wherein water is added to the dry Ieaf_ in step

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

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

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

29. The method of any one of claims 26 to 28 wherein said mixture of step

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

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

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

31. The method of any of claims 26 to 30 wherein the heating of step (b)
was conducted for about 2 to 3 hours.

32. The method of any one of claims 26 to 31 wherein said plant extract is

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

33. The method of any one of claims 26 to 32 wherein a spray drying

method is used in step (v) to produce a dried powder composition.



soya bean oil, olive oil, sunflower oil, rice bran oil or grape seed oil.
40. The nethod of claim 36 wherein said edible oil used in step (iii)

conpri seswearny1ooi3®3ef red pal moil or pressed pal mfi ber POINIMY201@000T42e

met hod of any one of clainms 37 or 38 wherein said edible oil used in step
(tii) conprises red palmoil. 42. The nethod of any one of clainms 1, 4, 11
to 23, 25 to 32 or 34 to 4 1, wherein said resultant emul sion of step (iv)
is further processed to forma colorectal admi nistrative form43. The

met hod of claim42 wherein said colorectal adm nistrative form conprises an

enema. 44. hhe (o) l.al .t 0 ' hdiret Led
powder corrggéi t Fﬁ{r?@%t@édegp%\r}g%ﬁg ‘}fu{rﬁte ?%rrgﬁgélg ecsléig# %sgﬁ}(}%&gég'bﬁ off '
nutraceuti cal s sonmmides dne ar alorednutrients atletted 4fom Tagroep haoinprising ai m
44, wherein said oral _adm nistrative formconprises tablets or capsules.
46. The nethod &MEFRr3 ﬁﬁYGP'd@I%ﬁ‘%q‘QaIFBeM wherein said dried powder
conposition of step (v) is further processed to produce nutraceuticals
suitable for topical adm nistration. 47. The nethod of claim 46 wherein
sai d t opi c3b. adrihei methodvef fclaim Sdnwhiesein saidi edibleraibmsedringetep (#3. The

met hod of any one of. cl aairdns 2 to 4 1 wherein said dried powder conposition
of step (v) is MPREfISESEMYAticANMaLPL,hol i c beverages and powder ed
beverages to produce enriched forns of those beverages. 49. The net hod of

claim 48 wherein said dried powder conposition of step )
36. The method of claim 34 wherein said edible oil used in step (iii)

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

37.  The method of any one of claims 1 to 34 wherein said edible oil is an
edible vegetable oil that comprises one or more phytonutrients

selected from a group comprising tocopherols and tocotrienols.

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

phytosterols, squalene and Co-enzyme Q10.

-39. The method of claim 37 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 ail, rice bran oil or grape seed oil.

40. The method of claim 36 wherein said edible oil used in step (iii)

comprises any one of red palm oil or pressed palm fiber oil. .

41. The method of any one of claims 37 or 38 wherein said edible oil used

in step (iii) comprises red palm oil.

42. The method of any one of claims 1, 4, 11 to 23, 25 to 32 or 34 to 41,
wherein said resultant emulsion of step (iv) is further processed to form

a colorectal administrative form.



(v) is mxed with fruit juices. 50. The nmethod of claim49 wherein said
fruit juice conprise guava juice. 5 1. The nethod of claim48 wherein said
dri ed powsterzomenpnsi tion of step (v) is mxed with beer pchdy20®@ooves2hod of
claim 48 wherein said dried powder ,conposition of step (v) is mxed wth
the powder formof m |k beverage having chocolate and malt.53. The net hod
of claim48 wherein said dried powder conposition of step (v) is mxed with
cof fee powder. 54. The nethod of any one of clains 2 to 4 1 wherein said
dried powder conposition of step (v) is mxed with |iquid deodorized cocoa
butter. The _net hod of claim54 wherein said dried powder is mxed W th
liquid deo&@rl zé@e B'l?gﬁo%lﬁft Alm42 wharety saidagelerediat édmﬁﬂ'\ﬁj ¥Hwder to
about 95 to 50%pafRRel Y 8hemab: The method of claims 54 or 55 wherein
said resultant liquid mxture 1s further processed to formnutraceuticals
suitable for oral adm nistration. 57. The net hod of cl aim56 \/\herel n said

| ad bl | The d of
ol 2l e Ba 4% 55 ThACmERMOt BF ARV LSHR of AR, 2 6 R WHereiny Said Shiad POWRGE ss ed
to form nut r acegbifprisRionubf at@pe(vf)% fGRhEY Fﬁic%%s@@% Hrédiéd nefracéicalde

met hod of claim58 wherein said colorectal admnistrative formconprises a
suppository. suitable for oral administration.

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

comprises tablets or capsules.

46. The method of any one of cIaim§ 2t 41 wherein said dried powd’er
composition of step (v) is further processed to produce nutraceuticals

suitable for topical administration.

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

comprises topical creams or gels.

48. The method of any one of claims 2 to 41 wherein said dried powder
composition of step (v) is mixed with juices, alcoholic beverages and
powdered beverages to produce enriched forms of those beverages.

49. The method of claim 48 wherein said dried powder composition of step
(v) is mixed with fruit juices.

50. The method of claim 49 wherein said fruit juice comprise guava juice.

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

(v) is mixed with beer.

52.  The method of claim 48 wherein said dried powder composition of step
(v) is mixed with the powder form of milk beverage having chocolate .

and malt.



60. A nutraceutical conposition conprising a conbination of oil soluble
anti oxi dants and water soluble antioxidants derived froma plant extract,
wher ei n tWe 2ploansro3ext ract further provides a natural suPCIM¥20/000042he
conposition. 61. The conposition ofgclaim®60 wherein said plant extract is
derived fromthe Vernonia anygdal i na plant.62. The conposition of claim60
or 6 1 wherein said oil soluble antioxidant is derived from aquatic ani mal
oil. 63. The conposition of claim60 or 6 1 wherein said oil soluble
antioxidant is derived fromkrill oil or edible fish oil such as cod |iver

oil or shark liver oil. 64 The conposition of ¢claim®60 or 6.1 erein said

odi bl e oi | 53 vdbemBiiode:claigy 48 wheigin sadl dngs B%Wﬂ%b??’,“%?l%‘?&gg S m

fiber oil, V‘heaﬁv)qgrr@ik%wtlfm?o%br. corn oil, soya bean oil, olive oil,
r

sunflower oil, ri'ce an ol or grape seed oil. 65. Use of the conposition
of any one of clains 60 to 64 in the manufacture of a nedi canent for the

prevention_qf h n_heal fh.conplicati ons. . JThe use of_.cl ai rein
said heal t ﬁ%onﬂf"%o@?ﬁlﬂé%@%r?’é% °3£?Pdm$s§§’r> ‘%ﬂ&’h&f%'gs??'gﬁﬂ#@, ngggfat e or
col on, cardi ovaggHpsitnssiastep (V)R inixed\eith liqsé S dofined €Btea Bugter.hri tis,
dernmal allergies, edemn, diabetes, hypertension and hyperglycem a. 67. Use

of the conposition of any one of clains 60 to 64 as an anti oxi dant,

ant i - bact e%%f"‘l ' T%@trjn-efﬂorc%f (95irr?r§4i \?vw}éqﬁlsa?oggﬁéd powder is mixed with liquid
deodorized cocoa butter at a ratio of about 5 to 50% dried powder to
about 95 to 50% cocoa butter.

56. The method 6f claims 54 or 55 wherein said resultant quu.id mixture is
further 'processed to form nutraceuticals suitable for oral

administration.

57. The method of claim 56 wherein said oral administrative form

comprises chewable capsules.

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

administration.

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

comprises a suppository.

60. A nutraceutical composition comprising a combination of oil soluble
antioxidants and water soluble antioxidants derived from a plant
extract, wherein the plant extract further provides a natural surfactant

to the composition.

61. The composition of claim 60 wherein said plant extract is derived from

the Vernonia amygdalina plant.



68. Use of the conposition of any one of clains 60 to 64 as an
I mmunostinul ator. 69. Use of the conposition of any one of clains 60 to 64
as a det oxphomaisirgn agent including that suitable for celcemnegioadombeansi ng.

50

62. The composition of claim 60 or 61 wherein said oil soluble antioxidant

is derived from aquatic animal oil.

63. The composition of claim 60 or 61 wherein said oil soluble antioxidant
is derived from krill oil or edible fish oil such as cod liver oil or shark

liver oil. -

64. The composition of claim 60 or 61 wherein said edible oil is vegetable
derived oil such as red palm oil, pressed palm fiber oil, wheat germ oil,
coconut oil, corn oil, soyabean oil, olive oil, sunflower oil, rice bran oil

or grape seed oil.

65. Use of the composition of -any one of claims 60 to 64 in the
manufacture of a medicament for the prevention of human health

complications.

66. The use of claim 65 wherein said health complications comprise
cancers of the breast, lung, prostate or colon, cardiovascular disease,
fatty liver, asthma, rheumatoid arthritis, dermal allergies, edema,

diabetes, hypertension and hyperglycemia.

67. Use of the composition of any one of claims 60 to 64 as an antioxidant,

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

68. Use of the composition of any one of claims 60 to 64 as an

immunostimulator.

69. Use of the composition of any one of claims 60 to 64 as a

detoxification agent including that suitable for colorectal cleansing.



