-1- Virgin Coconut Ol And Production Thereof Field of the Invention This
I nvention relates to a nmethod of extracting coconut oil from coconuts, and
in particular extracting high quality and purity coconut oil wthout |oss
of wholesone nutrients that are naturally present in coconuts. Background
Art Various processes are in use for obtaining "virgin" coconut oil, all of
whi ch suffer one or nore shortcomngs, including lowyield in the order of
8% to 10% maxi num by wei ght. For exanpte, coconut oil has hitherto been
obtained by a processes known as "direct mcro-expelling”, and
centrifuging processes. Direct mcro-expelling, is a process in which

fresh coconut neat is o¥ipggiaCocbn@®if And Producioti Eheedfent of between 9%

and 12% and while still warmfromthe drying process, undergoes a
pressing. [f}iéﬁlcéftﬁbqﬁ\%rﬁf&?lel ling results in recovery of an wunrefined
coconut oil at a Tow yield, based on calcul ated available oil in the

coconut neat. Centrifuglng processes . are used in India t ver, .unrefined
virgin coco ' mgferpt_lon'&e%I?gthq anﬁ]oldo § ??Itg\g q?ggn%te@%cﬁgggcéngﬁ%rag d’ge virgin
tC(r)lgzonut oi |pa°rﬂi@1mdr @k&abﬁr@a’ib ligidquamyloaud putitg weverut ot avihott loss sf wholasoreel t hr ough

I's process tend t e lo uality, and suffer fromloss of nutrients.
Al 'so known TfRENS ﬁ'@??fedl"f’éﬁ"amégw&ﬁrﬂ%mi°8?1°%t%cesses for recovering virgin
coconut oil, which suffer from hygi ene probl enms. These processes use heat
fromthe sBackgvemndAskri od of three to four days, during which period, oil
floats to the top, and

Various processes are in use for obtaining “virgin® coconut oil, all of which suffer

one or more shortcomings, including low vyield in the order of 8% to 10%
maximum by weight. For example, coconut oil has hitherto been obtained by a
processes known as “direct micro-expelling”, and centrifuging processes. Direct
micro-expelling, is a process in which fresh coconut meat is grated, dried to a
moisture content of between 9% and 12%, and while still warm from the drying
process, undergoes a pressing. Direct micro-expelling results in recovery of an
unrefined coconut oil at a low yield, based on calculated available oil in the
coconut meat. Centrifuging processes are used in India to recover unrefined

virgin coconut oil.

A dry extraction method has been used to produce virgin coconut oil from
desiccated coconut, however coconut oils obtained through this process tend to

be low quality, and suffer from loss of nutrients.

Also known are traditional fermentation processes for recovering virgin coconut
oil, which suffer from hygiene problems. These processes use heat from the sun
over a period of three to four days, during which period, oil floats to the top, and

is subsequently recovered.

It is an object of the present invention to provide a process which produces a
high quality virgin coconut oil, with improved yield over known processes, or at
least provides an alternative to known processes for the production of virgin

coconut oil.



I s subsequently recovered. It is an object of the present invention to

provide a process which produces a high quality virgin coconut oil, wth
i nproved yield over known processes, or at |east provides an alternative
to known processes for the production of virgin coconut oil. -2- The

precedi ng di scussion of the background to the invention is intended to
facilitate an understanding of the present invention. However, it should be
appreci ated that except where indicated to the contrary, the di scussion is
not an acknow edgenent or adm ssion that any of the material referred to
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d hod
coconut extPEERON GRpia kpwie c‘8n"'ﬂﬂey B%F'g‘?t : g'gbrﬁgtca hﬂ%ﬂﬂ gf)s oone

gr! ndi ng tmmgm@gmn_and obtaining a liquid therefrom i f necessary,
adjusting the pH of the liquid to a first value at least slightly nore

al kaline t Ao Rbhf #e sAHAtoR BRISLIHE BAR¥RErkirsRiothenlvigd] the word
“comprise” or variations such as “comprises” or “comprising”, will be understood
to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of integers.
Disclosure of the Invention

In accordance with the invention there is provided a method of recovering at least
one coconut extract including a coconut oil from coconut including steps of.

grinding the Gcoconut and obtaining a liquid therefrom,

if necessary, adjusting the pH of the liquid to a first value at least
slightly more alkaline than neutral,

adding a protein enzyme to said liquid,

incubating the liquid and enzyme mixture for a predetermined
period of time and at an predetermined elevated temperature of less than 70°C,
preferably with at least intermittent agitation,

adjusting the pH of the incubated mixture to a second value of from
3.510 5,

heating the pH adjusted incubated mixture to a temperature of at
least 75°C for a second predetermined period of time, and

centrifuging the resultant mixture to separate the coconut oil.

Preferably said enzyme is a protease enzyme, and more preferably a peptidase,
and more preferably yet a serine endopeptidase. The most preferred enzymes

are those ‘belonging to peptidase family S8, otherwise known as the subtilisin



I ncubating the liquid and enzyme m xture for a predeterm ned period of
time and at an predeterm ned el evated tenperature of |ess than 70C,
preferably with at least intermttent agitation, adjusting the pH of the

i ncubated m xture to a second value of from 3.5 to 5, heating the pH

adj usted i ncubated m xture to a tenperature of at |east 75C for a second
predeterm ned period of tinme, and centrifuging the resultant mxture to
separate the coconut oil. Preferably 3aid enzyne is a protease enzyme, and
nore preferably a peptidase, and nore preferably yet a serine
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famly S8, nown as t Y, vmt ubtTlisin
Car | sber g lwanibg desived fromeBaojiiusdicherbfoemisSubt i | i sin Carl sberg can be derived
fromBacillus licheniforms. It is preferred to use fresh coconut, and the

parts of fngesghreareaus usé ilebis edednut tdiel thewahedufrresh icocdrudetinsee inttheror e of
the coconut nilk, coconyt neat, the fotﬁter I mredi atelté adj acent
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mlk can be drained and the at and testa grat eg and t hen addegﬁég t he
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val ue that iyig fmé%H&tcaﬁw(ﬁ%eeIdnu&heﬁreuséﬁditése gaved & ihenaduaaes of
from8 to 9, with a pH of about 8.5 bei ng nost preferred The pH may be

adj ust ed ushegilsriiefergahe pHms the @s\lem&dﬂsteeéem frst yglgeo3, NaHCOOB,

The first value that the coconut extract pH is adjusted to may lie in a range of
from 8 to 9, with a pH of about 8.5 being most preferred. The pH may be
adjusted using any one or more of NaOH, Ca(OH)., NaCOs; NaHCOs,,
CaH,(COs3), or indeed any alkaline compound that results in a non-toxic

biocompatible product, with NaOH being most preferred for convenience.

Preferably the predetermined period of time and the predetermined temperature

are in the range of 2 to 4 hours and 55°C to 65°C respectively.

Preferably the predetermined period of time and the predetermined temperature

are in the range of 2.5 to 3.5 hours and 57°C to 63°C respectively.

Preferably the predetermined period of time and the predetermined temperature

are about 3 hours and 60°C respectively.
Preferably said second value (pH) is from 4.2 to 4.8.

Preferably said second value (pH) is about 4.5.

The pH can be adjusted to the second value using hydrochloric acid, although it
is preferred to use citric acid or any other edible acid (dietary acceptable), so that

the aqueous component left after recovery of the oil is suitable for consumption.



CaH2(CO3) 2 or indeed any al kal i ne conpound that results in a non-toxic

bi oconpati bl e product, with NaCH being nost preferred for conveni ence.
Preferably the predeterm ned period of time and the predeterm ned
tenperature are in the range of 2 to 4 hours and 55C to 65C respectively.
Preferably the predeterm ned period of tine and the predetermn ned
tenperature are in the range of 2.5 to 3.5 hours and 57C to 63C
respectively. Preferably the predeternfned period of tinme and the
predeterm ned tenperature are about 3 hours and 60C respectively.

Preferably ' nd, val (; i r aid
second val ﬁg%gﬁ%?f&% ‘gﬁggkug%déﬁ%égdph'ﬁgﬁﬁbe adt":'ﬁ@'ié ra&un% r%[s%éqgi%ﬁgﬁd val ue
usi ng hydr @oht as i9g°@cnere Erietengislg froit 90°i03top97€'beahedncts®ererablyttblaboat:I d or
any other edible acid (dietary acceptable), so that  the acbueous conmponent

left after %egov%%qonﬁh@ee?tﬁrm'@e%Lnef'a%wé timg MENEURBRNEEA. 22 ANCPHf er abl y

the pH adj yshers! BHBGERE rAintifey O\J?lﬁ’%sﬁ{aﬁlet noehaeRifudiid.sed to from 80C
to 99C, m)re preferag?éy from 908€ 7C|: ang nost prefdgfgabl y to about 95C.

The second |

m nut es, wi ﬁb%%?%ﬂﬁgﬂﬁﬁéﬂég%rvgéﬁlénn ﬂéﬁ???b({)\h&ecg?fc}é? ué)%ﬁgn@g?ugl ng. Al so
i n accor damceordande witkethenabeweidescrifeemeethsd.pr ovi ded a coconut oi | produced
in accordance with the above descri bed nethod. Furthernore, in accordance

with the i nyeRbinfdte! erfocBfdanBé O)itdlaRe GAGEHNvh tHaF@diret Srobiied ussdnun
accordance w th the above described nethod, the roducttl_I d I ncl udi ng a
)

coconut oi IPregtgtsaproduersiin acpprdarce with the above desc bed me: the products
including a coconut oil and an aqueous phase.

The coconut oil that results from the above described method is a fresh, clean,
pure oil having a long shelf life, and containing higher levels of Vitamin E and
other anti-oxidants than oils produced according to the above described prior art
processes. |t is of low viscosity, is water-white. and crystal-clear, and has a
natural coconut scent and.flavour. It contains no cholesterol, and has high levels
of medium-length chain saturated fatty acids including lauric and capric acids,
which have known health-promoting properties. The coconut oil has
antibacterial, antifungal, and anti-viral properties. It addition to this, it is easily

absorbed though the skin, giving rise to cosmetic applications.

A preferred embodiment of the invention will now be described in the following
description of a method of preparing coconut products including a coconut oil and

an aqueous coconut product.
Best Mode(s) for Carrying Out the Invention

The method of the embodiment is primarily concerned with extracting a coconut
oil, commonly known as virgin coconut oil, from fresh coconuts. In a highly
~ preferred form of the invention the method can also yield an aqueous coconut

extract which can be used as a basis for a coconut drink.

The method of the embodiment is carried out in the following manner. Coconuts
are dehusked and deshelled and the deshelled coconut (including the outer



The coconut oil that results fromthe above described nethod is a fresh
clean, pure oil having a long shelf |ife, and containing higher |evels of
Vitam n E and other anti-oxidants than oils produced according to the
above described prior art processes. It is of |ow viscosity, is

wat er-white and crystal -clear, and has a natural coconut scent and
flavour. It contains no cholesterol, and has high levels of nmediumlength
chain saturated fatty acids including‘ﬁauric and capric acids, which have
known heal t h-pronoting properties. The coconut oil has antibacterial,
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necessary (a@@PPBCic8aitaHRdixt Bedosed with subtilisin Carlsberg enzyme at 0.1% by

weight of the slurry.

The dosed mix is then incubated at between 55°C and 60°C for three hours with
occasional stirring to prevent settling, after which the pH is adjusted to 4.5 with
1N (1/3 M) CgHgO7 (citric acid). The emulsion is broken by heating the mix at
95°C for 5 minutes, followed by centrifuging at 4000rpm for 20 minutes, to

separate the oil from the aqueous and solid components.

The resultant oil is a fresh, clean, pure oil having a long shelf life, and containing
higher levels of Vitamin E and other anti-oxidants than oils produced according to
the above described prior art processes. [t is of low viscosity, is water-white and

crystal-clear, and has a natural coconut scent and flavour.

The use of citric acid results in an agueous phase (coconut water) which is
edible, and may be used in food production, and as a basis for a coconut drink.
While hydrochloric acid could be used in place of citric acid, this would result in
the presence of some NaCl in the aqueous phase, which is not so desirable for a
food application. It should be appreciated that in place of citric acid, any other

food acid may be utilisedl.



requi renents of the equi pnent for the subsequent processing), retaining the
coconut mlk, and is ground (wet mlled) to produce a slurry having finely
di vided solids content. The coconut mlk is collected, and remai ning
solids are pressed in a screwpress to extract as nmuch liquid therefrom as
possi ble, which is also collected and added to the coconut m k. The
collected liquid has a pHtypically around 6.0 or slightly higher. The pH
is adjusted to 8.5 using 1 N (1 M NacPt and the resultant mix is dosed
wWith subtilisin Carlsberg enzynme at 0.1% by weight of the slurry. The
dosed m x | n a t:Ar W th
occasi onal M]‘ﬁ(?nde fq%lmtr:'g%gn agﬁlwoa'ﬁ ?gﬁaﬁﬁ?c@%% & g?gs]ﬂgyjﬁausted to
4.5 with Ihétbdd w]tmutcomaam?\g(fmnn thecsmnnam)d scThe ofthe @vmthnsaml thesthepy
heating th t.. 9 n I e 4000r pm
for 20 m nﬁqvgg%(or? Is riga tgrl}th%e lE)f’l}el %pec%t %\gﬁb%gﬁﬁ%rﬁsryae%g SOl | lr%h'rrponents.
The resultant oil is a fresh, clean, pure oil having a long shelf life, and
containing higher levels of Vitamn E and other anti-oxidants than oils
produced according to the above described prior art processes. It is of

| ow viscosity, is water-white and crystal-clear, and has a natural coconut
scent and flavour. The use of citric acid results in an agueous phase
(coconut water) which is edible, and may be used in food production, and
as a basis for a coconut drink. While hydrochloric acid could be used in
pl ace of citric acid, this would result in the presence of sone NaC in

t he aqueous phase, which is not so desirable for a food application. It
shoul d be appreciated that in place of citric acid, any other food acid
may be utilised.



-6- It should be appreciated that m nor variations nmay be nade to steps in
the nethod w thout departing fromthe spirit and scope of the invention,
and that the invention is not limted to the specific enbodi ment descri bed
herein. The Clains Defining the Invention are as Follows 1. A nethod of
recovering at |east one coconut extract including a coconut oil from
coconut including steps of: grinding the coconut and obtaining a liquid
therefrom if necessary, adjusting th@“pH of the liquid to a first val ue
at least slightly nore al kaline than neutral, adding a protein enzyne to
said liquid, incubating the liquid and enzyne m xture for a predeterm ned
period of time and at an predeterm ned el evated tenperature of |ess than

70C, preferabl intermtten itation, adjusting the pH of
t he i ncubat c}ﬁ(liai!'f'ﬁ @‘FB’ga&‘?é%ﬁ'ﬂit'%ﬂ?ea%koﬁ‘gﬁ 3.5 to 5, heating the pH

adj usted i ncubated m xture to a tenperature of at |east 75C for a second
predeterm ned period of tinme, and centrifuging the resultant mxture to
separate the coconut oil. 2. A method as clained in claim1l wherein said
enzyme i s d.pr étreethed efirgooveringat |aastegrieotbcasuicediagkiiciudingl aatesonuivaiér ei n

Zﬁizsngnizgrrz ISZ fgwp%%éﬂlﬁoﬁﬁg?m% égg%gzhod as claimed in claim1l V\,hrer ein said

grinding the coconut and obtaining a liquid therefrom,
if necessary, adjusting the pH of the liquid to a first value at least

slightly more alkaline than neutral,
adding a protein enzyme to said liquid,
incubating the liquid and enzyme mixture for a predetermined

period of time and at an predetermined elevated temperature of less than

70°C, preferably with at least intermittent agitation,
adjusting the pH of the incubated mixture to a second value of from

3.5t05,
heating the pH adjusted incubated mixture to a temperature of at

least 75°C for a second predetermined period of time, and

centrifuging the resultant mixture to separate the coconut oil.
2. A method as claimed in claim 1 wherein said enzyme is a protease enzyme.
3. A method as claimed in claim 1 wherein said enzyme is a peptidase.

4. A method as claimed in claim 1 wherein said enzyme is a serine

endopeptidase.

5. A method as claimed in claim 1 wherein said enzyme belongs to peptidase
family S8.

6. A method as claimed in claim 1 wherein said enzyme is subtilisin Carlsberg.

7. A method as claimed in any one of the preceding claims utilising coconut

milk, coconut meat, and testa from fresh coconut.



5. Anethod as clained in claim1l wherein said enzyne bel ongs to pepti dase
famly S8. 6. A nethod as clainmed in claim1l wherein said enzyne is
subtilisin Carlsberg. 7. A nmethod as clainmed in any one of the preceding
claims utilising coconut mlk, coconut nmeat, and testa fromfresh coconut.
-8- 8. Anmethod as clained in any one of the preceding clainms wherein the
first value (pH) is from8 to 9. 9. A nethod as clained in claim38
wherein, the first value (pH) is about88.5. 10. A nethod as clainmed in any
one of the preceding clains wherein the predeterm ned period of tinme and

the predetegrm e r gl ar.e | r ; ; 55C to
65C res pepﬁ Ve[&y&ﬁ%} ﬁé‘ﬁ?gd'ﬂaa?yc zflt grrlgt eiﬁg%%éﬁnd%gﬁ ﬁﬁ@?%ﬁ%hgﬁg
pr edet er mi ned paue goH)ds fiorm&to @nd t he predeterm ned tenperature are in the

range of 2.5 to 3.5 hours and 57C to 63C respectively. 12. A nethod as

cl ai med i ngcl aprmdBonasicRired recl@inegl aheren, iiesifievalas (o) is absut &afid t he
predeterm ned tenperature are about 3 hours and 600C respectively. 13. A

nmet hod as ali i fiot diag ki ej { second
val ue (pH C]!O's r %r%ltrﬂj.dgg%/o&ﬂ&ge T4%A%§tqﬁo@eag@% a'ﬁgrredc/imﬁﬁ !(’:VPZI;%?E ?-:I%e wher ei n
sai d second vabpresle{grjnedspesiod of time #d the predeaieniery esnnerafureedleiin thihy one of

the preceding %n%'erg? Z%Qirheo'ups 5!11.'09 5% 1!.0365"0 respectively.

11. A method as claimed in claim 10 wherein the predetermined period of time

and the predetermined temperature are in the range of 2.5 to 3.5 hours and

57°C to 63°C respectively.

12. A method as claimed in claim 10 wherein the predetermined period of time
and the predetermined temperature are about 3 hours and 60°C

respectively.

13. A method as claimed in any one of the preceding claims wherein said

second value (pH) is from 4.2 to 4.8.

14. A method as claimed in claim 13 wherein said second value (pH) is about
4.5,

15. A method as claimed in any one of the preceding claims wherein the pH is
adjusted to the second value using a dietary acceptable acid, and said
method also includes recovering an agueous fraction from said resultant

mixture.

18. A method as claimed in any one of the preceding claims wherein the pH
adjusted incubated mixture has its temperature raised to from 80°C to 89°C

for said second predetermined period of fime.



adjusted to the second value using a dietary acceptable acid, and said

nmet hod al so i ncludes recovering an aqueous fraction fromsaid resultant

m xture. 16. A nethod as clained in any one of the preceding clains wherein
the pH adjusted incubated m xture has its tenperature raised to from 80C
to 99C for said second predeterm ned period of tine. -9- 17. A nmethod as
claimed in claim 16 wherein the pH adjusted incubated m xture has its
tenmperature raised to from90C to 97C-Por said second predeternined period
of time. 18. A nmethod as clainmed in claim 16 wherein the pH adjusted

i ncubat ed 1 X{u Lt S e ' t @ _ahqut 4 f; i second
predeterniﬁgh %éb?%ﬂﬁgthﬁﬁéﬁﬁgg{%kﬂheriﬁﬂﬁigncﬁgiﬁ@déﬁﬁégﬁfﬂé#%ﬁ% t he
precedi ng cl ai rixiweehas its s@hperatiee oaided te dethe 8010 ¢l OFel ifadsaidl secomd i s from
2.5 mnutes to 10 g%nutes..Zg. A nmethod as claimed in claim19 wherein said
second pr edet ePRISEIMPEAiRGHOI§f UM s about 5 minutes. 21. A coconut O
produced in accordance with any one of the preceding clains. 22. A coconut

oi | and a d8coAutmetfifdesnsclaimest inoflainotfucderein Biecei dadieded; ineHbaled, one of
claime 15 {0 2fuudd: 1Ash Mithfalife MEE "G ool EATCORG SAROREORK! r act
i ncl udi ng a coconut ol romTresh coconut, substantially as herein
descri bed wi t hpreeletarmined peviot lnétimdescri pti on of the enbodi nent.

19. A method as claimed in any one of the preceding claims wherein said

second predetermined period of time is from 2.5 minutes to 10 minutes.

20. A method as claimed in claim 19 wherein said second predetermined period

of time is about 5 minutes.
21. A coconut oil produced in acco.rdance with any one of the preceding claims.

22. A coconut oil and a coconut aqueous fraction produced in accordance with

any one of claims 15 to 20.

23. A method of recovering at least one coconut extract including a coconut ol
from fresh coconut, substantially as herein described with reference to the

description of the embodiment.



