2215980 " Met hod f'or production of. an upgraded coconut product” The

invention conprises a nethod-for production of 5 an upgraded coconut

product, mai.nly coconut oil and coconut nil.k. From GB patent+-No. 2.115 8§20, .
page 37 it appears that aqueous extraction .of corn germoil, olive 0|Iﬁ SOM -
oil, rape seed oil and sunflower oil can be unproved by means of. ;? O .
SPS-ase preparation which is essentially free fromlipases. If an ‘at enpt :
to produce coconut oil in the sane manner, i.e. by aqueous extraction wth

an SPS-ase preparation is carried out, very poor results in terms of 15
directly recovaraphad ey Gl lofildn WHGHael Eb8ofBECpLbIuRE ! e

oi |- or the en

it is difficult to recover the coconut oil. Thus, aqueous extraction of
coconut oil seens to pre t pr |n c ri ot her -
types. of vegetable oil. %ﬁg 1E§%%ee neflgg\" or %2’ éis%r&t g’rrod{k‘ﬁlcﬁ? o?f )
an upgr.aded Eoennupgpadedccocmhmpm'@dmmctonmamlh( lopcamudo wsi lexandictoqonut
wher eby - a h'ghﬁil ield of directly recoverable clear coconut oil can be

obtai ned in conparison to the yield 25 of directly recoverable clear
coconut oil . produced by EnomnGﬁephﬁthf@p-aduédésaé@oomﬂsam37<waraageanﬁ

SUWARY OF TH 0 is i n f
that the abOVEtI %lg Qg %u%eeﬁgggﬁqﬁgﬁf &?f Iaé%?‘t éﬁ% xtoul:l?o%g Cesﬁy‘%ﬁ
degr adi ng enzyﬁépeneeadganécaaﬁaﬁnagéowarlogés@ﬁnuQﬁlympmgyadwhnlmqnnaupf
i's used fOrlbhﬁna§§§QH§e3§r@§EE§EEbﬂ”whlch is essentlally free from

‘ | | P
N ~ lipases. - .

If an attempt to produce coconut oil in the same
' manner, i.e. by aqueous-exttactidn_with an SPS-ase
preparation, is carried out, very poor results in terms of
15 directly recoverable clear coconut oil are obtained; the
majority of the o0il or the entire amount of the o0il is
present as an emulsion, from which it is difficult to recover
the coconut oil. Thus, aqueous extraction of coconut oil
_ seems to present special problems in comparison to other
20 types of vegetable oil. .
o " Thus, a need exlsts for a method for production of
an upgraded coconut product 1nclud1ng coconut o0il by aqueous
extfaction, whereby a higher yield of directly recoverable {ﬁ
_ clear coconut oil can be obtained in comparison to the yield !
25 of directly recoverable clear coconut oil produced by known
methods for aqueous coconut oil extraction.

 SUMMARY OF THE INVENTION -
30 . : | ‘ . . -
' According to the invention it has been found that
the above indiceted need can be fulfilled, if a mixture of a.:
cell wall degrading enzYme-and a galactomannase, all
essentially free from lipases, is used for the aqueous

35 extraction.
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2 Thus; the nethod according to the invention for production of an upgraded
coconut product conprises the steps of enzymatically treating an agueous
suspension of particles of coconut meat, which may be purified, wth a cel
wal | 5 dedrading enzyne ‘and a gal act onannase, all essentially free from
| i pases amd separating a sludge phase. As the enzyne treated aqueous
suspensi on of particles of coconut neat can de separated into an aqueous
phase, an oil phase, and a sludge phase, the upgraded coconut 10 products
produced according to the invention can be any of these three phases or a
conbi nati on thereof, naiThyscothpumethod aecordingitk thelewantibneﬂor

combi ned wat er ﬁaéuetioﬂ?héﬁeim PG 4864 SESEGR P BESdudd Edmp Ao t'ﬁf O@é%s

f odder. As appears later fromthiS specification, I1n certajn cases a
a mnor propor®f ofnayMahicatly brephing %%naﬁﬁﬁﬁﬁﬁﬁﬁ#ﬁP%&shP$o%ftharthIGS

separation phagg. coBoket maoubwmsmdnmtwtpmsiédpaﬁim &bceﬁi G411259 a
of oil fromcerea escr

hod f
Coroal gor meb RSt Ahe  tpavse AE F o ik inainadey (L satitigtae,
nmedi um and tr efiten Mipaseelamdaseparim@ngra sludgeﬂphabeilnctlon to the

prior art method the net{od.,acc a% éloe%erla di"? é% ?E\I&@Hy

directed to coconut neal as a ‘s
conbi nati on ofpambigkes Qliaf¢¢mh'ehzly¢mt 2zam e vsepa;satmﬂ mmlmeﬂqﬂleﬂﬂ?ﬂe

German publ i Ca%h&’s'e agyl & Fphake/] "Ehdfa Idudder Ha@e TR |\ ghgr 836Q@ coconut
critical as in relation to.the nethod according to fhe |nvent|on

thi s speci f1ERF¥RMGHS PEPHGRA | 3cFArding Lo the invention can be any of

\./ these three phases or a combination thereof, mainly coconut
011, coconut milk (the emulsified combined water and oil
phase), and the sludge phase, which can be used as fodder. As

~ appears later.from this specification, in certain cases also
15 a minor proportion of an emulsion phase can be present as a
fourth separation phase. _
In German published patent specification
‘No. 21 04 259 a method for recovery of oil from cereal germs
is described, whereby the cereal germs are dried in a
20 specific manner, slurried in an aqueous medium and treated
-with cellulase. However, in contradistinction to the prior
art method the method according to the invention is
_spec1f1cally directed to coconut meal as a starting materlal
\\J ' and to a.spec;flc combination of two well defined enzyme
25 activities not disclosed in the German publication, and also,
drying of the starting matetial is no critical aspect'in
- relation to the method according to the invention.
In this specification with claims it is to be
understood'that the term "coconut meat, which may be.
30 purified", comprises all kinds of raw or purified coconut’
' meat, e.g. copra or desiccated coconut. |
In this spec1f1cat10n with clalms 1t is to be
understood that the term "cell wall degrading enzyme"
comprlses a pectinase, an SPS-ase, a cellulase, and/or a



understood that the term "coconut neat, which may be 30 purified",
conprises all kinds of raw or purified coconut neat, .e.g. copra or

desi ccated coconyt. |In this specification with claims it is to be +
understood that the term"cell wall degradi ng enzyme" "conprises a
pecti nase, an SPS-ase, a cellulase, and/or a 3 protease. Thus, e term

"a cell wall degrading enzyne" conprises pne or nore of the above enzynes,
purified or in the formof crude preparations. Exanples of cell wall
degradi ng enzynes appear from5 the follow ng table. Deflnltlon of Enzynme

PreparatIO@rotea%al\mﬁustﬂuﬁe ﬁeﬁm\ﬂé)béMltwéthﬁéé @ctinex 3xL
3000 FDU g B- 235d- GB SPS- ase e sl ( 1927‘3 ’BE PSU g

B- 297f - GB COMRFLfGS one qr,mare of the abovgy rify 991235"15
Protease the floum Jof ciiude preparékrbdﬁyg ' B—318a GB In this

specification with cl cl e hen1ce||u|ase W t h
specific activity tm%%guf% g’g }&lmgﬁ de)grgadq aﬁ% S
mar ket ed SbytheOfo 1l loigtg itakle. Novo [err], 2880 Bagsvaerd Dennark under
the trade mark [err]. Reference can be nade to the panphl et B-046d- GB,

avai | abl e on request from NOVO I ndustri A/'S, |ike the above panphlets
indicated in the last cdium of 25 the tablle. The defi nitl Pefinition of

act i tV'J y }g@ﬂzg_g the gg ac%&%&%&ppeafﬁsétrme}h%m{m@&l%%%@

I !
10 Pectinase | Pectinex 3xL | 3000 FDU/g | B-2354-GB
' : S L
SPs-ase | SP-249 (PPS 1927)| 28 SPSU/g | B-297£-GB
| S R | b | l
Cellulase | CELLUCLAST® 1.5L | 1500 NCU/g | B-153g~-GB
 Protease | ALCALASE® 2.4L | 2.4 AU/g | B-318a-GB

In this specification with claims, a galactomannase ’
is a hemicellulase with a speczflc activity towards
20 galactomannan. A galactomannase preparation is marketed by
NOVO Industri A/S , Novo Allé, 2880 Bagsvaerd, Denmark under
the trade mark Gamanase®. Reference can be made to the
pamphlet B-0464-GB, available on request from NOVO Industri \,/
A/S, like the above pamphlets indicated in the last column of -
25 the table. The definition of the activity unit for the
galactomannase appears from the pamphlet B-0464d-GB.
The term "essentially free'of'lipase means that
the content of llpase in the enzyme preparatlon does not
result in an increased release of free fatty acids from the
30 o0il during process1ng as compared to conventional processing.
It has been surprisingly found that the reaction
mixture after the enéymatic treatment can be separated into a
sludge phase, an agueous phase, an emulsion phase and a large
clear oil phase. If one or more cell wall degrading enzymes



1]
the content of l|ipase in the enzyne preparation does not result in an
i ncreased rel ease of free fatty acids fromthe 30 oil during processing as
conpared t.o conventional processing. It has been surprisingly found that
the reacti.an mxture aft'er the enzymatic treatnent can be separated into a
sl udge phaee, an aqueous phase, an enul sion phase and a | arge clear oi
phase. |f one or more cell wall degrading engzynes 4 are used w thout the
gal act omannase, or if the galactonannase is used w thout cell wall
degradi ng enzynes, no clear oil phase or an extrenely small clear oil phase

is formed. |n g4 Dnfed WAEHIHO HEE Ya 1¥ctidianRigind GiC Q¥ dHY g%f&édaﬁannase

I nvention, 90% of the particles of the coconut, neat is smaller than
In this mannerS UHgghat thayty ol Jcl"@ér’l GRIFARing [enzymeR N Flear &11

preferred e”?%ﬂidﬁtémolﬂfaﬁ ][é&lt:d'ﬁtﬂéfl@ %@mudltmatzﬁ dl?e pnawtzlsorfdz{cnﬁeagreous
suspensi on of particles o cocon nme s hea refera

jet cooking or UHT (ul t D 13 Q’H'ec%‘ﬁf ﬁﬂ&’@d rﬂ#]t%ﬁe té'P‘ﬁ cé:t?z"ﬁ‘/f'é’l‘ﬁ/
treatnment. I5n ﬁdﬁlt&xmarmnttﬂm | 90 &ifi (ﬁheofpamthdlrazndfnetheeldacdnuu Im@at is
coconut neat flaféﬁ ttr%g,‘eq "ﬂlnd Itnheclhqu &dn fr tah ggltgqf )}%ﬂ rép%h%r&yms

treatment is anc ed a pre er e odi e met hod
according to mqutemloriq btaingdatic treatnment is carried out with a

m xture of an SPS-ase PGP ?fe%ﬁ@a %nﬂﬁlaﬁrew@r&a%e 'rdéttﬂ?ids AT righe

| ar gest possi bl e yiel d o ar coconut oil 1s obtalned. Another reason  why
this enbodi nerko |t§132(}f’a'(ﬁfﬁ=m°&’géé'&% aqueqys ERSPeNEiom & pardisiss,

preparati ong REcoHAd nidat! 13 Heake thrzte ANpriete dadly] vyaljat YBUKIRE or
\»/ UHT (ultra high temperature) treatment before the enzymatic
- treatment. In this manner the liberation of 0il from the
cells in the coconut meat is facilitated, and the effect of
the later performed enzyme treatment is enhanced.
15 . In a preferred embodiment of the method according
_to the invention the enzymatic treatment is carried out with
.a mixture of an SPS-ase preparation and a galactomannase. In
this manner the largest possible yield of clear coconut oil
is obtained. Another reason why this embodiment is
20 advantageous is the fact that both the SPS-ase preparation
indicated in the above table'and the GAMANASE® galactomannase
preparation are practically free of lipases, and thus, lipase
L\J o removal treatments are superfluous, and the quality of the
. coconut oil is not impaired during extraction.
25 'In a preferred embodiment of the method éccording
‘to the invention the galacfomannase part of the enzyme
‘treating agent comprises another hemicellulase besides the
galactomannase. In this manner a larger yield of clear
‘coconut o0il is obtained. -
30 o In a preferred embodiment of the method according
" to the invention between 10 and 700 SPS-ase activity units
and between 1.5 x 10° and 200 x 10° galactomannase activity
units are used pér kg of dry matter of coconut meat, and the

‘ enzymatic treatment is carried out between 1 and 6 hours. In



preparation are practically free of |ipases, and thus, |ipase renoval
treatnents, are superfluous, and the quality of the ceconut oil is not

i mpai red during extraction. 25 In a preferred embodi ment of the
nmet hod accordi'ng to the invention the galactomannase part of the egzyne
treati ng agent conprises another hem cel Pul ase besi des the gal act Gsénnase.
In this manner a larger yield of clear coconut.oil is obtained. 30

In a preferred enbodi nent of the nethod agcordlng'to t he i nvention between

10 and 70bhEPIngnpex.th@ CQPLiTUR CoRPLeNhEe betveen enzyme Acbbvifies ]

gal act oneghaseraatnénty tids$ e ¢@€s1pchekdelbcted T8 lo¥aéf €8COBtAin
meat, and the enzymatic treatment is carried out between 1 and 6 hours. In

5 this nﬂhﬁ%%mPﬁeYéSﬂ@mﬁﬁ(R*ﬂﬁ%ﬂﬁ%ﬁpﬁkﬁwﬁéﬁ-enzyne activities and

treatnent times canygagl l@téﬁﬁﬂé@%@doaﬂnehéebft Qh@bh@t‘hﬁ&ké@&&i d of
clear coconut_oil. In a preferred enbodi nent of the method according to

the i nr¥? oﬁh?héni’&f‘té%t%ﬁﬁﬁ’f Retreen 85y SAFORMte Meat (3rd Makets

Suspensi ofy i éh&chyBeBus: LA sPEhidb ﬁv/u&twéent bi. 30mane [d8 (M/Gﬁess Irs this
carried out wth a relatively, snall er vol and et ,effjcient] In a
pr ef er r e ¥APBRAI F@ﬁt PEPCcaRS n’ﬁ rﬁf%-{g r‘a‘i’ﬁg"iﬁ t 8 TREatiVERy oﬂ"ﬂ%

separ at i Gha®ért 81ameoand (ydt |am1¢@ﬂ1put by cent r| fugat ion. In this
T e SEhar oLl 88, pib Cnsias iRt 2BF, BB RRERI pddhaing
separ a0 oro othé hinvencion mHe|separatfmh16fotheb¢odenahtmmhm1sIdaif&éd
ranner the S%ﬁ?rgéﬁgrlg a@%on. In this manner the separatlon is
carried out rapidly and efficiently. \‘/
In a preferred embodiment of the method according
to the invention the separation of the coconut o0il is carried’
15 out by decantation:. In this manner the separation can be
carried out by means of a cheap sedimentation apparatus,
which typically can be used with advantage instead of a

centrifuge.

20
ERIEF DESCRIPTION OF THE DRAWINGS

Also, reference is made to the accompanying Figures

1, 2, and 3, which will be explained in more detail later in
25 this specification.

Figs. 1 and 2 are graphs which show the relative
amounts of the various phases éfter treatment of coconut meat
with SPs-ase (Fig. 1) and GAMANASEo galactomannase (Fig. 2).
Fig. 1 and Fig.'z are considered representative of an

30 unsatisfactory technique in terms of the purpose of the
invention. It appears that no clear oil phase is present at
all in relation to Fig. 1, and that only a small clear oil
phase is generated at a late stage in relation to Fig. 2.

| Fig. 3 is a graph which shows the relative amounts

35 of the various phases after treatment of coconut meat with an

enzyme mixture of SPS-ase preparation and GAMANASE®



b}
carried out by neans of a cheap sedi nentation apparatus, which typically
can be used with advantage instead of a centrifuge. 20 BRI EF DESCRI.PTI ON OF
THE DRAW NGS Al so, reference is made to the acconpanying Figures 1, 2, and
3, which w,l!l be explained in nore detail later in 25 this specification.
Figs. 1 and™2 are graphs which show the relative anpbunts of the various
phases after treatment of coconut neat with 6PS-ase (Fig. 1) and [err]
gal actomannase (Fig. 2). Fig#=1 and Fig. 2 are considered representative of
an 30 unsatisfactory technique in terns of the purpose of the invention. It
appears that ngaltactomanhapdasThus, pFigen8 unepzésentsrthatmethod &cgording
and that only S | s QL | as&n.i e ted e e;Ln
relation to Fi?? gﬁéF}ﬁ+g@£f§hé g?agﬁ?sﬁfghggﬁgmg %ﬁ%g€e+g§ieggggnﬁ%ts 35
of the variousdgveleredragterraaradativelyoshant treatment timenzfhus, the
mxture of SPSn@egod’ £666P4iRG €80ther ihvent $ofak 3CEQPEPIGS Cin TREMpaFifdon3
represents the nethod according to tae I nvention. It appears that a |l arge
oi | phase is® deQctopaRF P e?rh PeFRPHSel y short treatnent tine. Thus, the
met hod according to the Fiyendi 98 asdsseeresponsecoipaéi which ERowbBethei or
art methods. Fig, 4 is_a dose-resgonse curve ghich showg the eff ct.gf an

P the o3

i ncreasi ng enzghtegbsPE ¥R 1RErEBELNGL SBRY™i 8PFIS 187 coconu
yield. . ) _
. 10
\»/ DETAILED DESCRIPTION OF THE INVENTION

The invention is further illustrated in the
following examples. ' | "
15 If the upgraded coconut produét produced by means
of the method according to the invention is coconut oil, the
' sludge and the aqueous phase are used as base materials for
© production of feed or food, and the emulsion is heated to
around 90°C in order to liberate the remaining small amount
20 of oil. - |
Example 1 is related to Figs. 1, 2, and 3.
Example 2 is related to Fig. 4.
' Example 3 describes a pilot plant experiment
o © *  according to the invention. '
25 - -Example 4, 5, and 6 describe production of coconut
milk. '

EXAMPLE 1
30 '
S 125 g of desiccated coconut meat was mixed with 875
g of water in a reaction vessel. The slurry was homogenized
for 2 minutes with an Ultra-Turrax laboratory homogenizer.
The pH was adjusted to 4.5 by addition of 6N HCl with
35 stirring. o S
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON The inventi-on is further illustrated
in the:fol)] ow ng exanples. 15 | f the upgraded. coconut product
produced by nmeans of the method according to the inverition is coconut oil, %
the sludge and the aqueous phase are used as base materials for prgduction
of feed or food, and the enulsion is heated to around 90C i n ordetist 0

| i berate the remaining snall anpbunt 20 of oil. Exanple 1 is related to

Figs. 1, 2, and 3. Exanple 2 is related to Fig. 4. Exanple 3 describes a

pi l ot plant experinent according to the ipivention. 25 Exampl e 4,
5, and 6 describe production of coconut | k. EXAMPLE 1 30 125 g of

desi ccated coconut neat was mxed with 875 g of water in a reaction vessel.
The slurry was honogepi zed for 2 mnutes with an Utra-Turrax bor at ory
nomogent 2ot | Tho pr e RRGE SFFIFHRIE RS RATTARA GUGTISH JubATohes;
stirring. A, B, lhdtyEnzymesd werevacheraradded o the ' I irite manner

and C. Enzynes were then added in the followi ng manner: Batch A: 5.94 g of
SP- 249 batch no. PPS 1927 was added, and 5 = -~ enzyme hydrol ysis took
pl ace for ZHtah rAx & % d @ff |SRi24P dstichuus RRS 1¥9230 wasgadded; aed4 g

Gamanase gnas added gl 7 WFa DY/ Yook PKace for 420 minutes at 50°C
with continuous stirring.. '
Batch B: 26.4 g Gamanase was added and enzyme hydrolysis took
place for 420 minutes at 50°C with continuous
stirring. I
10 Batch C: 2.97 g of SP~249 batch no. PPS 1927 and 13.2 g
Gamanase was added and enzyme.hydrolysis took place
for 420 minutes at 50°C with continuous stirring.

.

For éll 3 batches A, B, and C 10 ml samples were

15 taken at times t = 0, 10, 20, 30, 60, 90, 120, 180, 240, 300,
360'and 420 minutes. Each sample was boiled for 2 minutes to
inactivate enzyme and was subsequently centrifuged in a
laboratory centrifuge for 10 minutes at 4000 rpm. The phase
distribution in volume-% (sludge, aqueous phase, emulsion and

20 clear oil) was recorded and is shown in Figs. 1 - 3. It can
be seen that the combination of SP-249 and Gamanase gives |
rise to a large clear coconut oil fraction, whereas use of

= SP-249 or Gamanase alone gives no or only a small fraction of

clear coconut oil.

25

EXAMPLE 2

. 43.8 g of desiccated coconut meat was mixed with
30 206,2 g of water in a reaction vessel. The slurry was
“homogenized for 1 minute with an Ultra-Turrax laboratory
homogenizer. pH was adjusted to 4.5 by addition of 6N HCl
with stirring. _ |
The above procedure was carried out for 7 batches
35 A - G. Enzymes were added in the following manner:



pl ace for 420 mnutes at [err] with continuous stirring. 10 Batch C 2.97 ¢
of SP-249 batch no. PPS 1927 and 13.2 g Gamanase was added and enzyne °*
hydr ol ysi s took pl ace for 420 minutes at [err] with continpuous stirring.
For all 3 Ratches A" B, ‘and C 10 nl sanples were 15 taken at times t = O,
10, 20, 3@,°60, 90, 120, 180, 240, 300, 360 and 420 m nutes. Each sample
was boiled for 2 minutes to inactivate enzyne and was subsequently
centrifuged in a | aboratory centrifuge for 10 minutes. at 4000 rpm The
phase distribution in volume-% (sl udge, aqueous phase, emnul sion and 20
clears 0il) was recorded and is shown in Fig€-1 - 3. It can be seen that
the conbination of SP-249 and Ganmnase gives rise to a |arge clear coconut
oil fraction, whereas use of SP-249 or Gamanase al one gives no or only a
smal | fraction BAtehcAt Necenaymes| vers BERALE 2 43.8 g of desiccated

coconut neat weg, & es: %tdﬂaiﬁ@ g e %zg-za{g VEELr1d2Y & [RaAAIPY vES tamanize
slurry was hono Hgenlzed mnute with an U tra-Turrax | aborator

honogeni zer . esh Lelf u%t%?ﬁ? & L5 §R-2RREDA A7 N M@E A Gh & & %maﬁa&se

The @gpove pr oc%@hvm CaA130e0y Bt SM+240 ERS e B A . 5768 o Banatiaze
added in the follo

e Baton A nPeRehE: BIRED: o of SRRIBPRS GSA & dr 19905 OFpGapeTase

0. 1439 g of Ganpatsk Batchs2os5 0g 05 SE-249 SFPQAIBBQPPS- RZB060 @ 2E7 Gagragfase
Gamanase _ Batch G: 1.0410 g of SP-249 PPS 1927 + 4.6170 g of Gamanase
: For. all batches the hydrolysis was carried out at

\‘/ . 10:50°C for 4 hours. .
"After hydrolysis the slurry was boiled for 5
=minutes - in order to inactivate the enzymes, and
: subsequently the slurry was centrlfuged for 10 minutes at
© 4200 rpm in a laboratory centrifuge. ‘The supernatant was
20 : removed by decantation and analyzed for fat content whereby
the oil.-Yigld (supernatant oil content in relation to
.starting material oil content) could be calculated. The

‘results are shown below and in Fig. 4.

25 S | . . Total enzyme.dose o
g (sp-2492 + Gamanase) 0il yield

Trial o (based on coconut meat) (%)

30 A 0 42.7
B 0.40 54.4
C _ o0.81 61.4
D 1.62 | 61.4
E 3.23 81.8
35 F 6.46 100.0
G. 12.9 - 100.9

It is seen that the o0il yield increases with
increasing enzyme dose, and that an oil yield close to 100%
40 can be obtained.



10 Batch D: 0.1303 g of SP-249 PPS 1927 + 0.5768 g of Ganmnase-
Batch E: 0, 2602 g of SP-249 PPS 1927 + 1.1550 g of Gamanase Batch F: 0.5205
g of SP-249 PPS 1927 + 2.3060 g of Gammnase Batch G "1.0410 g of SP-249 PPS,
1927 + 4.6170°'g of Gamanase For all batches the hydrol ysis was cargi ed out
at 10 [err] for 4 hours. After hydrolysis the slurry was boiledgfor 5

mnutes in order to inactivate the enzynes, and subsequently the
slurry was centrifuged for 10 m nutes at 4200 rpmin a | aboratory
centrifuge. The supernatant was 20 renmoved by decantation and

anal yzed for fat content whereby the oil yield (supernatant oil content in
relation to starting naterial oil content) could be cal culated. The

results are shown below and in Fig. 4. Tot al
enzynme dose (sp-249 + Gananase) al yleld Trial (based
on coconut (% 30 A 0
42.7 B éEKHQLE 3 0. 40 | . 544 C-
0. 81 - - 61.4 D 1.62

1.4 E

16 125 158 (S;f degsfg’cated coconut meat %@ tﬁxed w1th
100.9 It | Sxeehitens ofewateryiial @ 100G abiten) YeachionavesgednzyMhedose,
E;](g\l\/}:{%t Ba%ﬂifrxy | ghe HAYdL W B¢ Omeans of @D HELPRLPLPRIR Pilot

Plant homogenizer. The pH was adjusted to 4.5 by addition

of 6N HCl with stirring. 768 g of SP-249-PPS 1927 and 3412 -
10 g of Gamanase were added, and hydrolysis_was carried out at \,/

50°C for 4 hours. - The slurry was  subsequently heated to

90°C for 5 minutes in order to inactivate the enzymes.

Another homogenization'waS'c§rrie& out with the
Ultra-Turrax Pilot Plant homogenizer before the hot slurry

15 -was separated on an Alfa-Laval (Registered Trade Mark)
decanter centrifuge in order to remove solids.

The hot supernatant (20°C) from the solid-liquid
separation was separated on a’' liquid-liquid separating
disc-centrifuge (Westfalia SB-7). The oil-containing phase

20 was heated to 90°C and separated once more on the liquid-
liquid separating disc-centrifuge. Finally a third
separation of the hot oil-containing phase (the emulsions \,J
in items 1 and 2 and the clear oil in item 3) (90°C) was
carried out to obtain 74 liters of completely clear coconut

25 oil with 98.8% fat and 1.2% of water corresponding to a
yield of 86%. The mass balande of the pilot plant trial is
shown in the following table.

30

35
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5 ’ 125 kg of desiccated coconut neat was m xed with 875
liters of water in a 1000: liter reaction vessel. The slurry was honogeni zed
by"- nmeans o{ an Utra-Turrax Pilot Plant honogeni zer. The pH was adjusted to

5 by achgl on of 6N HO withsstirring. 768 g of SP-249-PPS 1927 and 3412
10 ' of Gamanase were added, and hydrolysis was carried out at
[err] for hours. The slurry was sub%@quently heated to [err] for 5

m nutes in order to inactivate the enzynes. Anot her ‘honmogeni zati on was
carried out with the Utra-Turrax Pilot Plant honogeni zer before the hot
slurry 15 was gepgarated on an Al fa-Laval (Reg;bstered Trade Mar k)
decant er centrlfuge:l n e‘ﬁ to remove sol i.d8™ The hotSsupernatant (90C)
fromthe solid-1iqllpd rAti on was separat'®fon a Il‘ﬁwd l'i qui.d
separating disc-cer@ri u (Westfalia SB-7). The oil-containing phase 20
was heated to [errjand sepgrated once nore gmthe IicElid liquid -
separating di sc-centrif: eg Finally a i rd separation of the hot
oi | -cont ai ni ng phase (theg enulsions in itens .1 and 2 and the clear oil in
item3) [err] was carried out to obtain 74 liters of conpletely clear
coconut 25 oi I 8yijt ha98.8% fat and 1.2% of water correspondi ng to q
yield of 86% The massg | éMce of the pil ot “bhint trial is shown in the
following table. 3Q 35 1@ [err] 5
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The oil conposition was anal yzed and conpared to:a coconut oil manufactured
by conventjonal processing. The results are shown, below: 5 ’

Enzymatically extracted St andar d coconut oi | ¥
coconut oil (% 10 C- 8 7.61 ° ' 3 7

C 10 6. 36 7 C12 L e

49.5 45 C 14 - 18.9

20 G 16 8. 68 11 815 CG16:1

0. 15 o - C18 3. 07

3 C18:1 . 4.90 7 C18:2

0. 84 The opl rpmpesitiphat Wysaanadyzed gng compared to a

- 20 It iscge8Rut N8l MEnGPARPLSEAOBY ObohbeneNanaR! pbeakkysex!,aqhed coconut
oil is closely_ conparable to a ,standard quality coconut oil. "An FFA- nunber
of 3.596is?%%?lﬁfgRFemﬁBﬂWFaR?ﬁawfnto consideration that the oil was 25

manuf actured in a batch process, and that the oil was not further purified

or refiqu. In the previous exanBIe ¢ g&aded'coconut product produced
by neans” of the nethod according Péx cﬁ tion was cogeny a?@ . In the
Séan

foll ow ng exanpl es the 30 upgradegoggﬁggu jproduct prody ¥ 1kggns of the
met hod according to.-the invention s ggonu m | k. Coconut hk TS a

stabilized emul sion of coconut oil in water and sol uble conponents of the
coconut neat.
10 C-8 . 7.61 - 7
- €-10 6.36 - 7 \;/
c-12 _ 49.5 45
c-14 ' 18.9 20
c-16 . | . 8.68 o 8
15 C-16:1 0.15 : -
Cc-18 . 3.07 3
C-18:1 . 4.90 7
C-18:2 . 0.84 _ 2
FFA (free fatty acids) 3.5 -
20

It is seen that the composition of the
enzymatically extracted coconut oil is closely comparable to
a standard quality coconut oil. An FFA-number of 3.5% is not =
high, when taking into consideration that the oil was kjj
25 manufactured in a batch process, and that the oil was not
further purified or refined. |
In the previous examples the upgiaded coconut
product produced by means of the method according to the
invention was coconut oil. In the foliowing'examples the
30 upgraded coconut product produced by means of the method
according to the invention is coconut milk. Coconut milk is a
stabilized emulsion of coconut oil in water and soluble
components of the coconut meat. | o

35



35 :12- EXAMPLE 4 5 : This exanple illustrates a nmethod
for’ production of coconut mlk on the basis of fresh coconut materi.al on a
| &b scal e., The shells were renoved, and the brown | ayer was peeled off. The
pi eces of : coconut meat were washed in cold 10 - water, cut into
smal | er pieces and ground on a coffee mll. Then 281 g of.ground coconut
meat were mxed with 720 g of water and heated to [err] in a water bath
with stirring. The pHval ue was adjusted to 4.0 by means of 6 N HCl. This
charge was divided into two equal parts. To 15 part No. 1 was added
1.5 g of Gammnase and 1.5 g of SP-249; no 2h2yne was added to part No. 2.
The hydrolysis was carried out at [err] and with constant nechani cal
stirring. 100m_sanples were taken to the tinmes 0, 1, 2, 4 and 6 hours. In
order to inacti LR 4 the enzynes each sanple was boiled for 5
mnutes, and then it was centrifuged in a | abor at ory centrlfuge for 20

m nut.es at 4200 rpm he super nat ant ecanted
honodeni zed by neans %é&s %#?méj%réiﬁ%ﬁﬁgﬁz?%ﬁﬁ- 3? qﬂf %Pf on of
A sanple was cdakext hblk2bn the bastseoﬁiﬁaeshnqnbdhqtrmaterlalTha a

resi dual nateq;% (#ég% otton1 | ayer pr oduced during centrifugation)
was | yophilized and subsequently analyzed for the content -of fat and _
protein. The bel ow i ndiTxe eghedbke werensremeved | 8ndf tiey IBoOwn layer was

matter, fat and,UplideA! i Yitked UYH Wcthut WeatPRe?e wvashed in cold

10 water, cut into smaller pieces and ground on a coffee mill.
\‘/ Then 281 g of ground coconut meat were mixed with 720 g of
water and heated to 50°C in a water bath with stirring.
' The pH-value was adjusted to 4.0 by means of 6 N HC1.
This charge was divided into two equal parts. To
18 part No. 1 was added 1.5 g of Gamanase and 1.5 g of SP-249;
no enzyme was added to part No. 2.

The hydrolysis was carried out at 50°C and with
constant mechanical stirring. 100ml samples were taken to
the times 0, 1, 2, 4 and 6 hours. In order to inactivate

20 the enzymes each sample was boiled for 5 minutes, and then
it was centrifuged in a laboratory centrique for 20
minutes at 4200 rpm. The. supernatant was decanted off,

&\; ' weighed and homogenized by means of an . Ultra~-Turrax
laboratory homogenizer. A sample was taken for
25 determination of dry matter. The residual material (the

bottom ‘layer produced during centrifugation) was
_ lyophilized and subsequently analyzed for the content of
fat and protein. | |
The below 1nd1cated table shows the yield of dry
30 o mattér, fat and protein at the times indicated. It appears
that after six hours of hydrolysis under the test
conditions used in this experiment it is possible to
increase the protein and oil .yield from 39% and 68%
respectively to 55% and 96% rgspectively.
35 '



that after six hours of hydrolysis under the test conditions used
in this' experinent it 1is possible to increase the protein and oil yield
from 39% and 68%,respectively to 55% and 96@6respect|vely 35 13 Sanple #*

- time enzyme Dry matter Protein Fat hours +/ - % . %
%5 0. + 45.78 25. 32 60.05 1 + 57. 905«
40.01 77.28 2 + ' 65. 55 46.65 83.44 4 +
68. 02 51.51 88.86 10 6 +13 72.41 55.03 96.49 0
- 45. 46 25. 65 65.34 1 - 54. 04 47.70 72.03
2 - aé11é4 46.21 61.38 15 4 55. 10
39.44 67.82 §aWPi® 54. 45 38.60 67. 83 20" EXAMPLE 5 This
exanple illustrates a nethod for production of coconut mlk on the basis of

dried coconggy, gate§g§¥¥€r aﬁ%amaEGQLG'Pgéhgg“CO§QQUt meal was ground on a

Bauer nei ster pin e grou coconut neal was m xed with water
to a coconubhowrdl cwAcentfati ob of 15% ald the % xture was carried through
a wet grigding mll (Fry Zahnkol 1 oi dnnl e, .type MZ). Two 1000 ni

hydrol ysis sanples were t kegsogg (No. 1l-and Z)EOaBg t hese were heated to

[err] in a waPer bat® with 25.32
1 + 57.90 40.01  77.28
2 + 65.55 46.65 83.44
4 + 68.02 51,51 88.86
10 6 + 72.41  55.03 96.49 . \‘/
0 - 45.46  25.65 65.34
1 - 54.04 47.70  72.03
2 - 51.54 46.21  61.38
15 ¢4 - 55.10 39.44  67.82
6 - 54.45 38.60 67.83

20 EXAMPLE S

This example illustrates a method for production of
coconut milk on the basis of dried coconut material on a lab *_/)
scale. Dried coconut meal was ground on a Bauermeister pin

25 mill. Now the ground coconut meal was mixed with water to a
coconut meal concentration of 15%, and the mixture was
'carried through a wet grinding mill (Fryma Zahnkolloidmiihle,
type MZ). Two 1000 ml hydrolysis samples were taken out (No.
1 and 2), and these were heated to 50°C in a water bath with

30 meéhanical stirring, and the pH-value was adjusted to 4.0 by
means of 6 N HCl. To the 1000 ml of hydroly51s mixture No. 1
was added 1.5 g of GAMANASE and
1.5 g of SP 249. The hydrolysis was carried out at 50°C and
with constant stirring. 100 ml samples were taken out at

35 times = 0, 1, 2, 4, and 6 hours. Each sample was boiled for 5
minutes in order to inactivate the enzymes, and thereafter it

-~ -
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30 nechani cal stirring, and the pH value was adjusted to 4.0 by neans of 6
N HCl . To the 1000 m -of :hydrolysis m xture No. 1 was added 1.5 g af.
GAMANASE and 1.5 g of SP 249. The hydrolysis was carried out .at [err] and
with constant stirring. 100 ni sanples were taken out at 35 times = 0, 1,
2, 4, and“\& hours. Each sanple was boiled for 5 minutes in order to

inactivate the enzynes, and thereafter it -14- was centrifuged in a

| aboratory centrifuge for 20 mnutes at 4200 rpm The supernat ant was
decant ed, wei ghed and 5 honogeni zed QY means of an Ul tra- Turrax
honogeni zer of the | aboratory type. Theh sanple was taken out

for determnation of dry matter. The resi dual nmateri al (the bottom | ayer

content was AASrerhERLeBea YAPY Lo dil hier LA%ge " By | HO MRS
treated as No. at &g06ptramhat ﬁbeemgpﬁrwwﬁammdwds Tesdndiasly | weligheddand
tabl g shows th%é’ﬂ\@%és]nt?%ggrﬁ NREARE, of 3kn ?gﬁgé?&‘ﬁkga% hbgﬁgre'nh%%r of the -

i ndi cated. It appea a ter 6 hours olysi's un
conditions 15 laboratexryi chYB€-in tEn8Nexper FABRLS t VRS p&é§?§le°@6 for

i ncrease thel”d@é%fhﬁﬂﬂt?bh bEadiﬁrﬂﬁ%ﬂ@rﬁndTﬂg%fééiﬁﬁalVﬁ&te£9a§4(%M@

95% respectively. Sanple g’ % mat t Protein

Fat 20 @Rﬁﬁgm layer folL9w1ng centrl ugation) yas yoph1 1zedy and

53. 82 16. %hen 7thk4 lfat and protein content was 63d6&erm1ned.

58'%% 82'&4§§drolysis samﬁie_No. 2 (1000ml) was treateé as No ?9 79
\‘/ except that_no enzyme was added.

The below indicated table shows the yield of dry
matter;'fat'and protein'at the times indicated. It appears
that after 6 hours of hydrolysis under the test condltlons

15 1nd1cated in this experlment it is p0551ble to increase the
| ' protein and oil yield from 16 and 76% respectlvely to 64
and 95% respectively.

Sample
time Enzyme . . Dry matter Protein Fat
20 " hours +f= ' % % %

0 + ' 53.82 16.93  71.14
| 1 + 63.68 58.23 82.64
| 2 + 74.12 61.35 89.79
K\/- 4 + 78.13 61.61 . 92.37
25 6 + 81.99 63.67 94.63
0 - - 52.00 16.14.  68.73
1 - 54.09 18.95  71.12
2 - | 53.43 19.82 74.25
30 4 - - 57.46 19.57 74.77
6 -  57.57 15.64  75.77
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4 + 78.13 61. 61 92.37 25 6

+ SN 81.99 63. 67 94.63 0 T

52. 00 16.14 68.73 1 ' ’ 54. 09

18.95 - 71.12'2 53. 43~ ©19.82 .., 74.25
30 4 ' - 57. 46 _ 19. 57 W 77 6
57. 57 15. 64 75.77 35 EXAMPLE 61 Thi s exanple illustrates a nethod

for production of coconut mlk on the basis of dry coconut material on a
pilot 5 plgnt SC e 78.5 kg of dried coconut nmeal was ground on a

Bauer nei st Now t he coconut neal was m xed with 429.5 kg of
water in a 600 1 reaction tank and punped into the hopper of a wet grinding
mll (Fryma, Zahnkoll oi dnuhle, 10 t The ground m xture was punped
back into the tank Shi s cexample }éxﬂﬁtr?ﬁéspHdmﬂthpdwﬁoadpnsdudtion4oﬁ by

mean of 37%@@% TS ok B BA214 BF GAYOUSTORIN divefig] SF £1P1182

added, and the ysis was carried out ours
const ant sPﬁﬁﬂtngcaﬂﬂxlthe m xture was heated 15 to [err] for five m nutes

in order to |nact|va@a5rfbeg;yaf§edT@§cahuggﬁég¥s {%Fafﬁké&ogét e [err]

hot m xture by means of Laval decanter uced
coconut ' ni BRuggmedstamtpin Jui b . c¥ayothe sﬁcmw; mie:a)l A«tasnmexeévnpbhat or

to a dry mabhes genigMiwaie5id % 2g00a1PEak w ﬁﬁﬂﬁyﬁ&{: dfxfx?é 37%

and 51.8% respectively. The -bel ow indicate
matter, fathg@nhoppereiaf A wek ﬁ¥h§@196dmé&iedanmamniﬁhnkollozdmuhle.

10 type Mz). The ground mixture was pumped back into the tank
and heated to 50°C. The pH-value was adjusted to 4.0 by mean
of 37% HCl wzth stirring. 762 ¢ of GAMANASE and 762 g of SP

_249 was added, and the hydrolys;s was carried out for 4 hours
at 50°C w1th_constant stirring. Then the mixture was heated

15 to 90°c'for five minutes in order to ina¢ti#a£e the enzymes.
The.sludge was removed from the 50°C hot mixture by means of
an Alfa-Laval decanter, and the thus produced coconut milk
was concentrated by evaporation on a Nito'Atomizer evaporator .

 to a dry matter content of 65.7% and a protein and fat

20 content of 4.37% and 51.8%, respectively. |

The below indicated table shows the yield of dry
matter, fat and protein at the times indicated. It appears
~that after four hours of hydrolysis under the test conditions
used in this experiment it is possible to obtain an oil yield

25 of 95% and a protein yield of 80%.

Sample Yield

time enzyme | Dry matter Protein Fat

30 hours +/= - % % %
] + 42.11 38.97 72.45
1 + 62.62 . 57.07 84.97
2 + 49.77 72.02 91.27
35 3 + 57.30 - 78.59 94,73
4 + 74.08 79.55 95.18



that after four hours of hydrolysis‘Uﬁdé?“fﬁé“regf conditions used in this

experiment it is possiblg to obtaln f 95% and a proté€in
yield of 80% Sanple - ﬂnm "'“ﬁl Dr.y matter . Protein

Fat 30 hodrs +/ - 42.11
38.97 78045 1 + 62. 62 57 07 84 97 2 +

49. 77 72.02 91.27 35 3 + 57. 30 78.59 94.73 4
+ 74.08 79.55 :95.18 16 Cypf M5 5 1., A nethod for

production of an upgraded coconut product, which conprises the steps of:
enzymatically treating an 10 aqueous suspension of particles of coconut
nmeat, which may be purified, with a cell wall degrading enzyne and a

gal act omannase, all essentially free fromlipases, and separating a sl udge
phase. 15 2. The met hod according to Caim1, wherein 90% of the
particles of the coconut neat are smaller than 1 nm 3. The net hod
accordi ng to.éég;ggi, wherei n the aqueous suspension of particles of
coconut neat - treated 20 before the enzymatic treatnent. 4. The
met hod accobding to daim1, wherein the enzymatic treatnment is carried out
with a mxture of an SPS-ase preparation and a gal act omannase. 25

1. A method'for.production of an upgraded coconut product,
which comprises the steps of: enzymatically treating an
\\/ 10 aqueous suspension of particles of coconut meat, which may be
purified, with a cell wall degrading enzyme and a
-galactomannase, all essentially free from lipases, and
separating a sludge phase.

15 2. . The method according to Claim 1, wherein 90% of the
particles of the coconut meat are smaller than 1 mm.

3. The method according to Claim 1, wherein the agqueous
suspension of particles of coconut meat is heat treated
20 before the enzymatlc treatment.

4, The method according to Claim 1, wherein the enzymatic
N - treatment is carried out with a mixture of an SPS-ase
preparation and a galactomannase.
25 _
5. The method according to Claim 1, wherein the
galactomannase part of the enzyme treating agent comprises
another hemicellulase besides the galactomannase. ’

30 6. The method according to Claim 4, wherein between 10 and
700 SPS-ase activity units and between 1.5 x 106 and 200 x
106 galactomannase activity units are used per kg dry matter
of coconut meat, and the enzymatic treatment is carried out
between 1 and 6 hours. '

35



5. The nethod according to Caim1l, wherein the. gal actomannase part of
the enzyne,treating agent conprises another hem cellyl ase besides the

gal act omannase. 30 6. The ﬂf%+ﬁﬁ#iﬁ%%ﬁfﬂ%ﬂ}4ﬂ}-C|alﬁT4 wher ei n bet ween
10 and 6 700 SPS-ase activity units and between 1.5 x*10 and 200 x.§ 10

gal act omannase activity units Mﬂll l IIl&HI ry matter of cocondgsneat,
and the enzymatic treatnent | en 1 and 6 hours. 35

-17- 7. The net hod accordlng ‘to C|a|n11 wherein the ratio between dry
coconut neat and water in the agqueous 5 suspension i s between 0.10
and 0.25 (ww). 8. The nethod according to daim 1, wherein the

separation of the sludge phase is carri.@g-out by centrifugation. 10 9.
The method according to Caim 1, wherein the separation of the
coconut oil is <carried out by decantation. 15 10. An

upgraded cogonut pr eHEC hewhede wecoraitis &b 1 die Methkoin e aeed the
preceding CLe£ween dry coconut meat and water in the .aquebus

5 suspension is between 0.10 and 0.25 (w/w).
8. The method according to Claim 1, wherein the
separation of the sludge phase is carried out by
centrifugation.. : : _

10 . : ' J
9. . The method 'according to Claim 1, wherein the
separation of the coconut o0il is carried out by
decantation.

15 10. An upgraded coconut product whenever produced by

the method of any one of the preceding claims.

¢
4
)

t



