-1 Virgin Coconut Oil And Production Thereof Field of the Invention This invention relates to a method of
extracting coconut oil from coconuts, and in particular extracting high quality and purity coconut oil
without loss of wholesome nutrients that are naturally present in coconuts. Background Art Various
processes are in use for obtaining "virgin" coconut oil, all of which suffer one or more shortcomings,
including low yield in the order of 8% to 10% maximum by weight. For example, coconut oil has hitherto
been obtained by a processeY @b & asonms @hAns Biedueitoanthereefuging processes. Direct
micro-expelling, is a process in which fresh coconut meat is grated, dried to a moisture content of
between 9%Faelt kPtheddwenitiostill 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
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Various processes are in use for obtaining “virgin” coconut oil, all of which suffer
one or more shortcomings, including low yield 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.



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. -2 The preceding discussion of the
background to the invention is intended to facilitate an understanding of the present invention. However,
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"comprises” or "comprising”, will be understood to impl){)the inclusion of a stated integer or group of
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accordance gafifsninyesisien kiR sdpedas 2 pactikokhpldasegriag atlerstoaoatgasaaubEXtract
including a coconut oil from coconut including steps of: grinding the coconut and obtaining a liquid
therefrom, if%@é’?é'&ﬂ},‘%justing the pH of the liquid to a first value at least slightly more alkaline than

neutral, adding a protein enzyme to said liquid,
Throughout the specification, unless the context requires otherwise, 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 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.

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



incubating the liquid and enzyme mixture for a predetermined period of time and at an predetermined
elevated temperature of less than 70C, 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 75C for a second predetermined period of time, and centrifuging the resultant

mixture to sqpaRfe WithcogomuiriicCBrrissap v sAlg paAItIRISaJitieRse SbtSnagdBperPreferably a
peptidase, and more preferably )Eet a serine endopeptidase. The most preferred enzymes are those

belonging toFEpRB LK MeHiRCss BRALHRLENGURHTIS the subtilisin -3 family, with subtilisin Carlsberg
being particularly suitable. Subtilisin Carlsberg can be derived from Bacillus licheniformis. It is preferred

to use fresh Bd@d?f@f,eami the Lﬂﬁﬁtﬁ%?hré@ﬁ%tbrﬂﬂ%th_i%é@ﬁﬁ_tﬁé fm@m@@cmayinﬂliﬁ@@ dndhs more of
the coconut ik, 9GRABYL MEaHENEHRUE SRR aKer dBEBRtiakRIk 2dRasitodba mpat filyerown

testa). Generally, it is bést to dehusk the coconut, then deshell the coconut, leaving the milk, meat and
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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 moret8fiRadmecrilbrap, head@redsiddssmeat and testa grated and then added to

the milk, before the pH of the mix is adjusted to the first value.

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),, Na,COjz; NaHCO;,
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(C03)2 or indeed any alkaline compound that results in a non-toxic biocompatible product, with
NaOH being most preferred for convenience. Preferaply the predetermined period of time and the
predetermined temperature are in the range of 2 to 4 hours and 55C to 65C respectively. Preferably the
predetermined period of time and the predetermined temperature are in the range of 2.5 to 3.5 hours and

57C to 63C raeeribygIhE sfeadstae Redeiredinadiorsind Litiraenanst Aheroreasier i trshiemperature
are about 3 hours and 60C respectively. Preferabgbsaid second value (pH) is from 4.2 to 4.8. Preferably

said second §RileteBS ¢ amierseferrbbHTRIR 58 el to MRS PIalaERRYHS RR%eChioric acid,
although it iggpreferfaebiq Hse, G RREALHRCBSH A NG ARA G IRE BERRELPS)S sphihalpthe

aqueous component left after recovery of the oll is suitable for consumption. -4 Preferably the pH adjusted
incubated mRiDEasaits rebayd 2o ttasdreyingBuUisTiteopgioC tvesetifegingbly from 90C to 97C, and
most preferably to about 95C. The second predetermined period of time may lie between 2.5 and 10
minutes, witiAsooint Scoconddes@neitm¢hsuitedeletionidhéoecenprbowiegl Alsodoratcuitgandeceithithe invention

there is provided a c:oconutt o'&lipro%ucedojn accordan v(\:{ith the above described method. Furthermore,
. aCCO{dFﬁQCG with ¢ ghove described mettiog, . .
in accordance With the invention there are provided coconut products produced in accordance with the

above described method, the products including %co_conut oil and an a ueous\})hage.
urthermore, in ‘accordance with“the invention there are provided coconut

products produced in accordance with the above described method, 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. It 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 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. It is of |6 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 saturajseiaite peidgHBCESIRD tRsl 6\RIFLEAPRC AERUtYHER Brxegapiwn Bealibraempting

properties. The coconut oil has antibacterial, antifungal, and anti-viral properties. It addition to this, it is
easily absofb&GIRBIRIEHE WHCRiGIRG AN RYQiGRIG CRIMHLANSAR PRy RS diidSt of the
invention wiljegnehedlesstbegtindhe fakovynsketesapptipnrelce $8aHodpuRamdn LuperPeproducts

including a coconut oil and an aqueous coconut product. Best Mode(s) for Carrying Out the Invention

The method 'SAHECERRIGRINTe % BATRMS UoiRie thEd SRS e HeRtiMICCesR bR SFERIMEMY known as
virgin cocongbeBnfiorifkesiheasteisn dn(adighiveayeispreiiencosiheyimmnigifaypiestcan also

yield an aqueous coconut extract which can be used as a basis for a coconut drink. The method of the

embodimentSQ!&snFea16Min IhE BREARHG Milih e FAeEis N ECRANIS F AP RIERIBSFEAd the
deshelled capoaudisalLsiassthe extricHay amiclyRiUtheneRbINAO YRIYSDMevatieanidt Aeat are

washed and placed in a receptacle in which clean and hygieni confﬂition_s an be maintained. This
deshelled cdiVIREAIRDE AR (0508 ilkpe hiFhEQIBGIPthAAUId has & PH typicaly
around 6.0 or slightly higher. The pH is adjusted to 8.5 using 1N (1M) NaOH,
and the resultant mix is dosed 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) CgHsO7 (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. It 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 aqueous 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 utilised.



requirements of the equipment for the subsequent processing), retaining the coconut milk, and is ground
(wet milled) to produce a slurry having finely divided solids content. The coconut milk is collected, and
remaining solids are pressed in a screw-press to extfract as much liquid therefrom as possible, which is
also collected and added to the coconut milk. The collected liquid has a pH typically around 6.0 or
slightly higher. JrhsuRHHS asipsiasiied- Susingiddr (HkobiaRHmapdibereadast sbpis Hosed with
subtilisin Carlsberg enzyme at 0.1% by weight of the slurry. The dosed mix is then incubated at between

55C and 60Nl dgRA RIS FAIKY BPrecere Liifityinyeatigmdnthihtieadjusted to
4.5 with 1N iverividi 6 R8O dcitligastl). tbhetraulsirizifchbrekepdeinméeatinadaerpbdat Habé&irfor 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. It 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 utilised.



It should be appreciated that minor variations may be made to steps in the method without departing
from the spirit and scope of the invention, and that the invention is not limited to the specific embodiment
described herein. -7 The Claims Defining the Inventidn are as Follows 1 A method of recovering at least
one coconut extract including a coconut oil from coconut including steps of: 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 m{gtﬁrﬁmgﬁgﬁgqﬁg iimf‘e,ﬁ{mﬁta?@ RLegsifspined elevated temperature of less than

70C, preferably with at least intermittent agitation, adjusting the pH of the incubated mixture to a second
value of from 3.5 to 5, heating the pH adjusted incubated mixture to a temperature of at least 75C for a
second predetermined period of time, and centrifuging the resultant mixture to separate the coconut oil. 2.
A method as clair%ed in clajm 1 wherein said enz%/me is a roéias enz?/me. 3. A method €s_ laimed in

I

claim 1 wherkin sAdSHPOMQITECR¥RHALR! ARt RBE S8 REash PR P YASRII W PENzyme is a

serine endopeptid@sg.coconut including steps of:

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. 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 gtarlsberg. 7. A method as claimed in any one of the
preceding claims utilising coconut milk, coconut meat, and testa from fresh coconut. -8 8. A method as
claimed in any one of the preceding claims wherein the first value (pH) is from 8 to 9. 9. A method as

claimed in clgim Savhieiod the dainalyen(Riny ie R & pFecddmetienslms dnigrer ithangrene of the

preceding claims wherein the predetermined period of time and the predetermined temperature are in the
range of 2 to 4 hoVRUEPE% ¢ (BB E IBshectively. 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

57C to 63C fbspebtinainad aa erifned Ks@riM8MAaRIM the first neiig érbte isctdnin@d period of time

and the predetermined temperature are about 3 hours and 60C respectively. 13. A method as claimed in
any one of tHé prekentiatholhias wiasred saidasygcone Hlubéppheiceiiong LRime . 8vHete nile¢hod as

ciaimed in clain 13 WISICIA FR SERBRCLYTHE (BKY REBRHActeAntred RIS ERS R 2nY one o
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range of 2 to 4 hours and 55°C to 65°C 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 aqueous fraction from said resultant

mixture.

16. 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 99°C

for said second predetermined period of time.



adjusted to the second value using a dietary acceptable acid, and said method also includes recovering
an aqueous fraction from said resultant mixture. 16. A method as claimed in any one of the preceding
claims wherein the pH adjusted incubated mixture has its temperature raised to from 80C to 99C for said
second predetermined period of time. -9 17. A method as claimed in claim 16 wherein the pH adjusted

incubated mixturhagditede mperairadaisad dxfem 80kHer8irC tes Sl spifesddPlineaiRitained period

of time. 18. A method as claimed in claim 16 wherein the pH adjusted incubated mixture has its

temperature raiset b ISoNBESES ERBRRIIREENERIBPEILR ﬁ‘h”ﬂe%pp@ri& ?f tfméor 8aid $2E96d as claimed
in any one of the preeRAlihfial Barsitiald 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 minyfgs. . rﬁ‘e‘?ﬂSEi”H%O!ilem%%CQH Y86 3%‘;‘] accoézg otheon OEH‘SsPéBC Ngsiayns. 22. A

coconut oil and a coconut aqueous fraction pro one of claims 15 to 20. 23.
A method of recoveiitgrat least dse t&mpamtweaa:alaemdtng abmﬂor&ft"ﬁl fmmsf.aedh secondt,

substantially as herein describe Wlth (?rence to the description of the embodiment.
prédetermined perio time

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 accordance 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 oil
from fresh coconut, substantially as herein described with reference to the

description of the embodiment.
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