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particular to nodified coconut oil conpositions which
contain m xtures of nediumchain fatty acids having 8
to 12 carbon atons such as caprylic acid, capric acid,
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1998)? jbacter pylori (Bergsson et al, 2002) and

St aphyl ococcus aureus (Kabara 1984). In addition,
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ef f ecBaglkgriopnd of thrjlmyentien pat hogens |i ke Listeria
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Bergsson et al, 1998; Thormar et al. 1987).
including human pathogens like herpes simplex virus (Thormar et al. 1987;
Kristmundsdottir et al. 1999), Nesseria gonorrhoeae (Bergsson et al., 1999),
Candida albicans (Bergsson et al, 2001) , Chlamydia trachomatis (Bergsson et
al., 1998), Helicobacter pylori (Bergsson et al, 2002) and Staphylococcus
aureus (Kabara 1984). In addition, these compounds also known to have
antimicrobial effect against food—borne pathogens like Listeria monocytogenes
(Wang and Johnson, 1992), enterotoxigenic Escherichia coli (Petschow et al
1998) and Clostridium botulinum (Glass and Johnson, 2004). The mechanism
by which these lipids kill bacteria is not known, but electron microscope

studies indicate that they disrupt cell membrane permeability barrier ( Bergsson
et al, 1998; Thormar et al. 1987).

Saturated medium chain fatty acid are fatty acids that have 8 to 12 carbon atoms
(Cs to Cyz). Among the medium chain fatty acids, lauric acid and its
corresponding monoglyceride, monolaurin, has been investigated extensively as
an antimicrobial agent for foods and cosmetics (Shibasaki and Kato, 1978;

Kabara, 1984). Lauric acid is a disease fighting agent that it is present in breast
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correspondi ng nonogl yceri de, mpnol aurin, has been
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6, 699 QOQ' Trhegl . .
process’ to disinfect poultry carcasses. Moreover its help to kill harmful
20 microbes on the under of a milk-producing animal (US Patent 6,699,907). They
are also effective course of treatment for skin, mucous membrane and hair
lesion (US Patent 5,208,257). The latest invention showed that with these fatty
acids could be a therapeutic agents for the treatment of Alzheimer’s disease
and other diseases associated with reduced neuronal metabolism, including

25 Parkinson’ disease, Huntington’s disease and epilepsy (US Patent 6,835,750)

Previous works have shown that susceptibility to medium chain fatty acids
varies considerably among species, certain microbes were sensitive to certain
fatty acids and monoglycerides. For example, Bergsson et. al 1998 showed that
lauric acid, capric acid and monocaprin caused a greater than 10,000-fold

30 reduction in the infectivity titer. When the fatty acids and monoglycerides were
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acids could be a therapeutic agents for the treatnent
of Al zheinmer's disease and ot her di seases associ at ed
Wi th reduced neuronal netabolism including Parkinson'
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In th&"eYse of C. al bi cans, capric acid and lauric

causes the fastest and nost effective killing conpare

with its derivatives nonoglycerides (Bergsson et al. )
2001) It Hoswyethat e iability afitbesepatediunn| ehain fatty acids and their

monoglycerides to act as antimicrobial agents are varied. Effectiveness of these

compounds are always depending on their concentrations and the type of
microbes involved. So far, test for antimicrobial activity of medium chain fatty
acids and their corresponding monoglycerides were tested individually. Test
was performed either using the lauric or capric or caprylic acid or their
corresponding monoglycerides. The synergistic effect of both medium chain
fatty acids and their respective monoglycerides in oil medium never being

conducted and reported.

Summary of the Invention
It is therefore an object of the invention to provide for modified coconut oil
derived form catalyzing coconut oil with 1,3 —specific lipase, said modified

coconut oil contains effective amounts of medium-chain fatty-acids and their
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effective and powerful antimicrobial agents.

According to the present invention 1,3 positional specific lipases is used to
modify the coconut oil under specific reaction conditions to obtain profiles of
20 saturated medium chain fatty acids and their respective monoglycerides that
have broad antimicrobial spectrum towards bacteria and yeast. The modified -
coconut oil mixtures preferably contain high amount free fatty acids (Cg- Cj)
and their corresponding monoglycerides that can be obtained through partial
hydrolysis or glycerolysis reaction. The enzyme used in the present invention is
25 an enzyme such as lipase, and preferably immobilized onto a suitable enzyme
carrier. The said specific lipase possess 1,3 —position i.e. Lipozyme TL IM

(Rhizomucor miehei). Reactions to obtain modify oils were as followed.
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(contains 7% di acyl gl ycerol and remaining is the
triglycerides). Analysis by HPYTLC showed t hat fatty
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Enzymatic reaction was carried out using 2.5g 1, 3-

positional specific |ipases with 2503 coconut oil and
2.5 nRegitiom 3- Madifigdey . The reacti on was conducted at

art or 1gfg Lo PRIRLECNES S 13548 Mol En@le'S b biycerol
( Modi anE1h02) of Sisfiiddewatee I Ehd Raectigmasiedtes erUgbutfatedng35°C, 300

cont ai ni ng sodi um sul fate powder to renove v&t eJ . farm
the shApt & arimerwdid the menbation Empaetie seachedge & tlgpozyme TL

separ plie,d 1% Qb lwR MRS Eaddsl 9{5}0 RAS ALEBNEabdd! haliBdREted for 24n
chromat ography~t echni que and gas chr omat ogr aphy
at 35°C. Consequently, the oil sample was then subjected at 25°C for another

3days.

Reaction 3- Modified 4

A mixture of 30.4g glycerol, 1.09 ml of water, 1g of Lipozyme TL IM and
100g of coconut 0il was prepared. The reaction mixture was first incubated at
30°C for 6 h with constant stirring at 800 r.p.m. The mixture was then

transferred to 5°C for up to 3 days before analyze.

Reaction 4- Modified 5
The reaction mixture was prepared according to Modified 4. The reaction was

carried out at 30°C, 800 r.p.m. for 16 h. before analyze.



techni que were carried out to determne the lipid
cl asses and fatty acids conpositions of the oil sanple

wo egpecteyel y. The nodified oils were then anab@ea0 26000028

10

15

20

25

their antimcrobial activities,of follow ng Test 1:
M ni mal M croci dal Concentratl%n (MMC, > 90% and Test
2 . Time-kill studies Reaction 2- Mdified 3 Twenty ni

of co&garwigmgl g\{%@ﬁe&gded into a 125 nl fl ask

cont ai ni ng cerol and 160ul of distilled water.
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into %O@@oa'ie%a&t%@@ "3(?? i“%ﬁ} anglel r@é‘c‘ﬁgﬁtv?éi ﬁlﬁfate%ldfls'y Q&dmg 250 mg

35C. nsequently, sanpl e was then subj'ect ed
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L1 pososeaeaiip ok ihtemy et Bnte A5 Radons b e

The reaction m xture was first incubated at 300C for 6

h with constant stirring at 800 r.p.m The m xture was
t hen Testds Minimal Micrgcidal Gonegntragion (EYL, betfpdill)

ey R0 e, R il St LAt Pl TR, O 0 en 0. for

C ar I i @hn@bsifive Bidferiad POBrfop GRamnegathe HacteH@fRJDB for yeast). 120ul
anal yze. Reaction 5- Modified 6 Twenty nl_ qil

Modi fofeantimiopebiah g wastipoglatpd inge é‘lr%to‘ﬁﬁllauﬁwmgﬁrst yell 120ul of
gl ycegQ ln‘llX&{:[]? whl Q{Hlsf%}r&i e u‘i’éb§etcbla& 11‘&%%1%’0 ongglgul the 121 well.

reactlon m X pre I ncubate
. p. ninodiienmr Whmhlvms adgmtedrmthOé—tléﬁ cfmymhd/ds igpcbiednigto each well.

LlpozmsTLIMlntoth re .and .react
car v B PIgRes e MSEERabAL 1 (L ARSI BREter Ry oo @ days) for
I ncubaled Risuke GvbRr exhrd@¥$ in terms of MMCy (minimal bactericidal

concentration, >90% killing) as shown in Table 1.

Test 2: Time-kill studies

Inocula were developed by inoculation of a loopful cell in 50ml broth (BHI for
Gram-positive bacteria; TSB for Gram-negative bacteria; PDB for yeast) in
flask and shaked at optimum temperature overnight. This was used to inoculate
BHI, TSB or PDB broth that contained 50% of filtered sterilized treated VCO.
The initial inoculum was adjusted to 10%-10° cfu/ml. At time interval, 1ml of
reaction mixture was withdrawn and serial dilution was carried out in ringer
solution. Viable colony was enumerated by plating dilutions on plate count agar
(PCA). The plates were incubated at 37°C (2 days) for bacteria and 32°C (3
days) for yeast. A control experiment was done in the presence of 50% sterile

distilled water.



Test 1: Mnimal Mcrocidal Concentration (MVC, > 90%

kill) AU well were inoculated with 120m broth (BHI
weowrasT1029. 1% Tween 80, for Gram positive bactRCT/afy20B00028

for Gram negative bacteria; PDB for yeast). 120m of

anti m crobial agent was inoculated into first well.

Fromfirst well, 120m of the m xture was transferred

into the second well and so on until the 12th well.

|I 2823: g?l‘%m. ! o%ﬁnﬁﬁll%tcﬁﬂl (DndReaB WiV of‘ﬂ%dlﬁed virgin
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yeast-
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were developed by inoculation of a loopful cell in

5 50n S{r UasatledBHl f or Gram ositive bacterla TSB f or
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to i nocyhatg BH ys63$B o BB br ot hihat coafai NgskBO% none
of filtered sterilized treated VCO The initial
i nocul umwas adjusted to 104-106 cfu/m. At tinme
I nt er vallodified® of 78.83aCt i on7813xt ure Wwas3 w t lachieawn 7ana none
serial dilution was carried out in ringer solution.
Vi abl e col or:iy was enumnerated by plating dilutions on

10 pl at e cMadifieddgar 48CA). THS8pl at es W e | Atlbat et8&t  none
370C (2 days) for bacteria and 320C (3 days) for
yeast . r ol erime was dong, in t pre e
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Modified 6 4.88 4.88 2.44 2500 4.88 none



Virgin Coconut none none none none none none QG |

Modi fied 1 156.25 156.25 156. 25 none 156. 25 none
wobw7oémes 2 78. 13 78. 13 78.13 none 78. 13 none ROTIMY2ew5/000028

3 4.88 4.88 2.44 2500 4.88 none Mdified 4 78.13 78.13

2.44 2500 78.13 none Modified 78.13 78.13 4.88 2500

78.13 none Modified 6 4.88 4.8 2.44 2500 4. 88

noneT 2 L ahi biti on.af. h . - .
ro e R B OB 1 PR g
st udi T j

(1 ogl
dl 0246 > : & 3. :
5 0S Mdified 26.320000%0 atreuséMwdi$ied3 48

6.27 0 0 0 O Qolisddi fisgd 4 6504 4..25 910 02,60

itﬂ(ﬁi me i HPEY vay E’F“é?“@ 25@%@ ﬁE;sf‘)i) %‘%%‘ﬁtﬁival
1

Modified 1 4.59 4.61 4.54 444 429 2.81 2
Modified 2 6.48 5.56 548 5.65 5.38 2.16
20 c Modified 3 5.76 4.98 3.21 3.45 3.1 0
albicans Modified 4 5.98 5.65 515 418 346 0
Modified 5 6.02 5.68 543 4.75 3.86 0

Mdified 5 6.08 3.96 00 0 0 0 Mdified 6 5.87 00 00 0

0 0 Mydified Mogfied? 5 6323 6203.15°2.66%0 0 . O 0
Modi fi%¥E™“2 6. @8qifead 0 @20 O nmnocyé Modofiedo3 6.85 0 o
0O00O0O0O Ogeﬁgimdeif%%Q 4 ?296 4025 OOO 0 9 0 0 0
10 Modified5 608 396 0 0 0 0 0
Modified 6 5.87 0 0 0 0 0 0

Modified1 571 502 3.62 315 266 0 0

I Modified2  6.28 0 0 0 0 0 0
monocyt  Modified3  6.15 0 0 0 0 0 0

15 ogenes  Modified4 606 425 0 0 0 0 0
Modified 5 608 376 0 0 0 0 0

Modified 6 5.34 0 0 0 0 0 0

7

2

0
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0

0

Modified 6 5.98 4.13 306 299 214 0

Modified 1 ND ND ND ND ND ND ND
25 Modified 2 6.32 6.48 7.52 834 9.16 10.27 11.16
E. coli Modified 3 6.21 654 582 596 432 2.58 2.69

Modified 4 6.01 6.26 564  5.28 5.04 2.96 2.71

Modified 5 6.02 6.15 6.01 5.78 5.44 2.84 2.56

Modified 6 6.14 5.28 5.35 6.02  4.67 2.64 2.63

30 Modified 1 548 521 423 308 212 0 0

Modified 2 6.1 0 0 0 0 0 0

S, Modified3 5.7 0 0 0 0 0 0

PYOBOMES  \iodifiedd 601 468 0 0 0 0 0

Modified 5 604 474 0 0 0 0 0

35 Modified6 549 0 0 0 0 0 0
v Modified2 634 0 0 0 0

cl:lolerae 0 0
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O 0O Mdified 1 4.59 4.61 4.54 4.44 4.29 2.81 2.71
wobw7émes 2 6.48 5.56 5.48 5.65 5.38 2.16 2 MeGT/MAR0EG/000028

5.76 4.98 C. 3.21 3.45 3.11 Owg al bi cans Modified 4

5.98 5.65 5.15 4.18 3.46 0 O dified 5 6.02 5.68 5.43

4.75 3.86 0 0 Modified 6 5.98 4.13 3.06 2.99 2.14 0 0

Mbdi f4 AR ND.. £ .
52 E?%i*ﬁ?é’”?’é’?ﬁ%%%@%%%ﬁfﬁ tfaRfed ppiormel oil
6.54 5.82 5 .06 4.32 2.58 % ‘ﬁ)ﬁ%ﬁ S5 6. 01 6. 26
5.64 5.28 5.04 2.96 2.71 Mbdified 5 6.02 6.15 6. 01

5.78 5. 84 2. I - 4 35..6.0

a6 5 Medhgs mﬁﬁ%ﬁbﬁv@ﬁz@a@?g%ﬂﬁg?@@m%ﬂ%&eétebvab

Mbdified 2 6.1.0 000005, MdT 35700000
5 0 pyogenes Modifiged 4 6.01 4468 0 G50 O (@ Modi figed 5 48

6. 04 4 i~ ; -

Nodi fiequreus. 34 B2% o 724 7.18 7.18 5.31 5.85 0

E. coli 693 730 10.76 12,10 13.56 1022  8.56
C. albicans 571  6.03 5.92 595 587 5.98 5.74

The following profiles of modified virgin coconut oils and palm kernel oil have
10 been tested for their antimicrobial activities and found to be active against a

substantial group of microorganisms

MODFIED 1- Profile 1

Lipid Classes Percentages Medium chain length  Concentration
(% area by (mg/g)
15 HPTLC)
Fatty acids 10.58 Caprylic acid (Cg) 10.44
Capric acid (Cyo) 7.27
Lauric acid (C12) 54.61
Monoglycerides 1.32 Monocaprylin 0.67
20 Monocaprin 0.42
Monolaurin 20.96
Diglycerides 22.81

Triglycerides 65.29
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cholerae 0 OTable 3: Inhibition of pathogenic
m cr oorgani sns by nodified pal mkernel oil eval uated

cfu/m) at time interval (hour 0 2 46 8 24 48 S.
aureus 7.28 7.24 7.18 7.18 5.3 5.85 0 E. coli 6.93
7.30 10.76 12.10 13.56 10. 22856C al bicans 5.71
6.03 5.92 5.95 5.87 5.98 5.74 The follow ng profiles

of m)deﬁQ;gﬂ% g&ﬁ%ﬁnut oi | s and pal m kernel oil
ir antimcrobial activities

nm croor gani sns

Per cent ages Medi um kﬁ@rgg}gggzh gor%elnltmrgtl on ?@éé)ea

by (mglg) HPTIC) Fat ds 10 58 Caprylic acid (C)

and fOH%?d Li9ssB€ aCtPéf&:xﬁeEg%k nst dﬁﬁ&?@ﬁa@ﬁ‘“ al CSﬁ&Hﬁatﬂfn

10. 44 Fapyrdcidsaci d (CLD.17. 27 Aauyliceacht(@) (CL ) BAIBL
Monogl ycerides 1.32 I\/bnocapr;s/él n 0.6 nocapr i 8 42
Monol aurin 20.96 Diglyceride @Elcaafld'l(ldvél yceri d§§

65. 29|\/[I)I FIED 2- Profile 2 LimghgicebRSEsy Per cempmges

Medi umechatn—Concentrati+on
Monoglycerides 1.51 Monocaprylin 1.30
Monocaprin 0.50
Monolaurin 27.00
Diglycerides 26.88
Triglycerides 57.48
MODIFIED 3-Profile 3
Lipid Classes Percentages Medium chain length Concentration
(% area by (ng/g)
HPTLC)
Fatty acids 23.40 Caprylic acid (C8) 23.10
Capric acid (C10) 16.08
Lauric acid (C12) 116.81
Monoglycerides 14.28 Monocaprylin 16.04
Monocaprin 10.35
Monolaurin 75.54
Diglycerides 37.24

Triglycerides 25.08
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25

(% area by length (nmg/g) HPTLC) Fatty acids 14.13
Caprylic acid (C) 13.95 Capric acid (C1O 9.89 Laurie

Monocaprin 0.50 Monol aurin 27. qo Di gl yceri des 26. 88
Triglycerides 57.48 MODI FI ED 31 Profile 3 Lipid C asses
Per cent ages Medi um chain | ength Concentration (% area
by (nig/g) HPTLC) Fatty acids 23.40 Caprylic acid (C8)
23. 10 Gy IaEF4-dpoElE) 16. 08 Laurie acid (Cl2) 116.81
MonoglyCerides 1Z. 78 Nonocaprylin 16. 04 Mnocaprin
10. 35 IMpRDCRKes N 7Pdpdenktiogh Y QEEdid@S 3éhad Concentration
Triglycerides 25. 08M®} §§ ED 4enddiof il e 4 Lipi Fm_%;asses
E’er;:e?t ages Medi um cﬁp&rﬂcponcentrati on (% by length

ny/ gy

Fatty acids 13.44 Caprylic acid 13.35
Cs) 9.34
Capric acid (Cyo) 68.61
Lauric acid (C12)

Monoglycerides 8.04 Monocaprylin 8.00
Monocaprin 5.40
Monolaurin 41.10

Diglycerides 31.36

Triglycerides 47.16

MODIFIED S- Profile 5

Lipid Classes Percentages =~ Medium chain Concentration
(% area by length (mg/g)
HPTLC)

Fatty acids 9.40 Caprylic acid 9.40
(Cs) 6.56
Capric acid (Cyo) 71.77
Lauric acid (C12)

Monoglycerides 12.10 Monocaprylin 12.25
Monocaprin 8.05
Monolaurin 71.77

Diglycerides 39.98

Triglycerides 38.47
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25

HPTLC) Fatty acids 13.44 Caprylic acid 13.35 (C8) 9. 34
Capric acid (C1O 68.61 Laurie acid (C1)
wopmegbieer i des 8. 04 Monocaprylin 8.00 MonocapPCTMX.2d/000028
Monol aurin 41.10 Diglycerides 31.36 Triglycerides

47.16 MODI FIED 5- Profile 5 Li

1|?ri d C asses Percentages

Medi um chain Concentration (% area by |ength (ng/g)
HPTLC) Fatty acids 9.40 Caprylic acid 9.40 (C8) 6.56

Capr i cMQDHIEDI 61 Profilg§ Laurie acid (Cl2)

ivisl Glassen 71. ?fcrcgntgg
Medi um chai n Concent HERTIE)

________

| qgl@@nsg ogharp | Qoyewﬁaa@%
38. 47MODI FI ED 6- Pr df’/pa@abyu [gngthCl asses Per cenfragigs

Fatty acids 25.01 Caprylic acid (Cg) 24.63
Capric acid (Cio) 17.81
Lauric acid (Cy2) 133.70
Monoglycerides 11.45 Monocaprylin 11.82
Monocaprin 8.29
Monolaurin 57.16
Diglycerides 35.98
Triglycerides 27.56
Modified Palm Kernel Oil
Lipid Classes Percentages Medium chain Concentration
(% areaby  length (mg/g)
HPTLC)
Fatty acids 12.87 Caprylic acid (Cg) 16.10
Capric acid (Cio) 13.06
Lauric acid (C12) 58.19
Monoglycerides 1.31 Monocaprylin 1.64
Monocaprin 2.03
Monolaurin 19.71
Diglycerides 21.66
Triglycerides 64.16

According to the invention, methods to obtain antimicrobial compositions
containing i.e. medium chain fatty acids and their corresponding monoester
through partial hydrolysis and glyecrolysis of coconut oil are provided.
Modified oil 1 and Modified oil 2 were obtained from hydrolysis reaction of

virgin coconut oil at 24 h and 120h, respectively. Test for antimicrobial



(% area by length (nmg/g) HPTLC) Fatty acids 25.01
Caprylic acid (C) 24.63 Capric acid (C10) 17.81
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30

Monocaprylin 11.82 Monocaprin 29 Monol aurin 57.16
Di gl ycerides 35.98 Triglyceri dlés 27.56 Modified Palm
Kernel G| Lipid O asses Percentages Medium chain

Concentr t| on o /q),.HP t

aci ds ci’i’ ?03?%\@%& ?%%ﬁimi%‘ggdg@?ﬁ&%&g gsth(’élfg)that the
13. 06MeRHTAID Bl ndrehde L. ah@ini‘x’@rﬂﬁﬂﬂl u&aﬁm@esorﬁ%a?ré to Modified 1.
Monocaprylin 1.64 Monocaprin 03 Monol aurin 1

Di gl yEeisi ideprobablpareraysg| Q/fcbrahd@l@ow o6 fabe opid g 4o present in
B
and t &pesialtpchRFHONEHprig andrioasd @hg/g) oil were 1ncreased (Profile 2).
However, it was noticed that modified oil compositions from profile 1 and
profile 2 can’t stopped the growth of E .coli and P. acne. Obviously, from the
time-kill studies C. albicans growth was not 100% inhibited even after 48h
incubation (Table 2). Modified 1 and Modified 2 were effective toward gram
positive bacteria where 100% inhibitions were noted after 8 h and 2 h
incubation, respectively. Preliminary results indicated that the amount fatty
acids i.e. Cg, Cyg and Cy» might play important role in inactivation of the growth
of gram positive bacteria. Modified 3, 4, 5 and 6 were prepared differently |
from Modified 1 and 2. They were obtained through glycerolysis reactions. In

all reactions glycerol and Lipozyme TL IM were added.

In comparison, Modified 3, 4, 5 and 6 were more effective in killing C. albians
than Modified 1 and 2. Hundred percent inhibitions were noted after 8 hours
incubation. Minimal Microbial Concentration towards C. albicans was
obtained at 2.44 mg/ml whereas Modified 5 need higher concentration e.g. 4.88
mg/ml. Among the modified oil samples, Modified 3 and Modified 6 contained
powerful antimicrobial activities. In addition it was noted that MMCyy for gram
positive bacteria like S .aureus, L. monocytogenes, S. pyogenes of Modified 3,
4, 5 and 6 were lower than the Modified 1 and 2. The most interesting thing is
that these modified coconut oils have antimicrobial activity towards the gram
negative, E. coli although the MMCy required is still higher compare to the
gram positive bacteria. Modified 3 and 6 were also proved to be more potent
toward gram positive bacteria compare to Modified 4 and 5. Detail analysis of
the lipid classes of the Modified 3, 4, 5 and 6 showed that high amount of fatty
acids and monoglycerides content play important role in broaden the
antimicrobial spectrum of these modified oils. About 8% to 14%

monoglycerides were required to control and reduce the growth of E. coli and



t hrough partial hydrolysis and glyecrolysis of coconut
oil are provided. Mddified oil 1 and Moudified oil 2

wowrng/ogheai ned from hydrol ysis reacti on of vi rBETHMY2006/000028

5

10

15

20

coconut oil at 24 h and 12Ch, Lgspectively. Test for
antim crobialactivities as 0O (Table 1) and

time-kill studies (Table 2) showed that the Modified 2

have Hg§ Sl orapt i, bi INRVEI N I f1
Vodi 1 2oy PG 0f 0 oiEpAoBherBs. | Hlohy Ao Bl e Hfto] feids in
f at t y Maglifies] § B4d06 meles thet mpdifibd dils insate Dofddt odwdrds gjam positive

lg S e 2 gg#%;‘ﬂ @Jé\ﬁﬁ@hu%‘ t @gﬁﬁe@' i H]ﬁ %’E@iﬁgq %/O%t(dﬁ%grgl;li Q%;itiva%teria for
i ncr eaaRRAddS hd 6 Svedd at 4 99BARAI which WRSsiRREH GBS M’b?eltr éthazn that of

modi fied oi|l conpositions fromprofile 1 and profi o
can' t Madfigsetiandhe . Jraditasids ftogethes otith manogbycesidaghave a synergistic

Qobvi oygl fr . be-kill .studies C. al bicans

or owt B aRTDE dob BN ot &L 4RIy o Ggn

i ncubation (Table 2). Mdified 1 and Modified 2 were
effective toward gram positive bacteria where 100%

i nhi bPal Asted ol whichdaly peld @mpositign similarie gesenuseil, can also

respegti . -2l iy r ts.J ndi h h

eaegt AR B 1S QR0 SAL o ARSI Bl ves s
i npor famd k;cb dlase iamimm@lti?magpmy ofwdrthe Soamend) TotaldibAibition of S.
positive bacteria. Mdified 3, 4, 5 and 6_were

pr epafEusves kst atler gfféh?’W@é‘i‘rFi Qg the Q&Vﬂr ?’?‘m{r Heyasiqted that the
obt ai : i O I S t:l I P
react ?@ﬁgﬁtg?e g%? 1(;1% ?ﬁ%hﬁap zflcrlr% %%&L 4 %Aeﬁgﬁpgﬂg%g efg'jdylanc ids in the
conpamniodified pdbaikeired o8, didn’t Sigsifidar@ tostop thegeovehfoedill e E. coli
in kil Idggﬂlg al bians than Modified 1 and 2. Hundred

per cefitd Fn#PB ons were noted after 8 hours

i ncubation. Mninmal Mcrobial Concentration towards C.

al bi cans_was obtained at 2.44 ng/nl whereas Modified 5
need Magliged eileoamnositions in thegresenigidvergion werafowryl totaxhibit good

nodi f i 4. l. es, ifi a ifiad.6 .
cont als%g%&%%l\ll\lé? g%u%zr?tx ?ér%?lgirlo%?da anaE? is%gji %Sseg Iton combat bacteria ,
addi t iyest hd Vidusses tHae Afféd ALmMMYCRTobd pregérantivs sprotivé@s for personal

bacteria |like S .aureus, L. npbnocytogenes, S. ogenes
of MbBYgiFReeng prevention of skin infec’[ion.y J Pyodg

As will be apparent to those skilled in the art in the light of the foregoing
disclosure, many alterations and modifications are possible in the practice of
this invention without departing from the scope thereof. Accordingly, the scope
of the invention is to be construed in accordance with the substance defined by

the following claims.



4, 5 and 6 were lower than the Moddified 1 and 2. The
nost interesting thing is that these nodified coconut

wo@Rrdog/obmye anti m crobial activity towards the BCEMY2006/000028

10

15

20

negative, E. coli although tthI\/I\/CQO required is still

hi gher conpare to the gram posi'tive bacteria. Mdified

3 and 6 were also proved to be nore potent toward gram
posit'@ﬁ;A gteria conpare to Mdified 4 and 5. Detail

anal ysis of the lipid classes of the Modified 3, 4, 5

and 6 showed that high anmount of fatty acids and

monogl ycerides content play inportant role in broaden

t he amemsc&%‘ﬁieglls'spect rum of these nodified oils.

About 18% { Rl ORBAM ¥ &lekidES BN RafaBFitld 86cdnRt ol with 1,3 —
cont r ol a%/% re§uce t he grgv\llth of E. agg}fk;ﬁgandwO%o

i nhi bi t i ospecificQipase, Farhnmodifis eroeamut il bordains effegfve amounts of

fatty acids.in difl.ed 3. and ke the nodified oils .
mor e pot eRELEBERGR R e Pef v IRt e cpRPIRGIRE, T el erides.
and Prof i {yBein sald@odied Qilfhag aihicesbaan dsve _
bacteria for Modified 3 and 6 were at 4.88 ng/m which

are sixteen tinmes |lower than that of Modified 4 and 5

. Fatty agj {0 I er | .
syner &1 st OB REEO R qi o BB T BOL MR Al RS Frcdiomeohein
al bi cans fatthalctaskempeisesoddprylishicid (gt dapriaatid (Cio) and lauric acid
conposition simlar to coconut oil, can al so be

nodi fi ed $sihg 1,3 specific lipase. The nodified pal m
kernel oil was also found to have anti m crobi al

property towards S. aureus. Total inhibition of S

aur eus. waMadifietldcaebhetr oiP 4cdording as Wiam Owhdreinataiecorresponding
hand it was noted, that the anpbunt of nedi um ¢chai )
fatty aciBoapelyparides FomaRpBGS MARGeIREY RS né%qoaépr%alﬁ}éonomﬂn-
nodi fi ed pal mkernel oil didn't significant to stop

the growmh or kill the E. coli and C al bicans

Modi f ided Mddifieh wpasiut i @hsic¢ordingetop@aient] iwheseini sad modified
were found to exhibit. good ghelf stability agalns .

oxi dat i onc%%‘%%fﬂ c%rga@gpar?ﬁ-ﬁgelg%ts80%81%%{0%%egrﬁagy—’a01ds and

yeast andprd thaf3%4 Edicemtdtion of lomBElycasdesood
preservatives, products for personal

5.  Modified coconut oil according to Claim lor 4 wherein said 1,3-specific

lipase is obtained from Rhizomucor miehei.

6. Modified coconut oil according to Claim 1 or 4 wherein said modified
coconut oil is derived from catalytic activity of 1,3-specific lipase on

coconut oil by partial hydrolysis.

7.  Modified coconut oil according to Claim 6 wherein said modified oil is

subjected to glycerolysis reaction after said partial hydrolysis reaction.

8. Modified coconut oil according to any one of Claim 1 or 6 wherein said

coconut oil is virgin coconut oil.
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apparent to those skilled in the art in the light of
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nodi fi cations are possible in 1t6he practice of this
i nvention w thout departing fromthe scope thereof.
Accordingly, the scope of the invention is to be

t guedsy ity iaeda; i
e By o 1 S Db

Modi fi ed caoantbil codtaide more thahdiOfd catcahtyatiomgofdfibeeofatty-acids and
oil with 1,3 - specific |jpase, sajd di fi ed coconut
oil cont aﬂeﬁ%théflie@e:?ql\?gntmsﬁ’?@waﬁﬁ‘% chai n

fatty-acids and their correspondi ng nonogl yceri des,

wherein said nmodified oil has antim crobi al _ )
pr operli eMod¥iedvengohiteall eerooting toClainc? whdiany said fRleafity-acids

1 wherein said of nmedium.chain fat.ty-acids conprises .
capryl | SURRIEEEIORE dia T0cRg abgp Rt 4 ATCH pi ioh T Rge capric
(C12). 3. adibdcf;) es @OFOMb SPhlg/@ReAE dbiagcty. Caiml

wherei n said correspondi ng nonogl yceri des conpri ses
nonocaprylin, nmonocaprin and nonol aurin. 4. Mdified
coconyt, oj o [ t. . m [ & . d_rodi fi .
cocon ﬂtl ’ oMOd?%eﬁf ‘g’%ﬁg&r%?%cg? %iérrlg %0%2%?0@%%% ?ag&rjl g‘é’ p Oglg'cendes
free fattyorapiigs otk ﬁMneOIGWaﬁ]g/éo/mﬁﬁétQ?bf}ﬂfr@tﬂim @Han 0.4 mg/g
nonogl ycerides. 5. Modified coconut oil according to

C ai m | or MengFApria;and gagrg thanP0 mefgapgnolaringase | s

obt ai ned from Rhi zonmucor mehei. 6. Mdified coconut

oil according to Caim1l or 4 wherein said nodified
coconuR, dvibdifed decomedoil mesurdiap atb ydnycomec bf Wlaiyn @f4, 0,30 or 11

-specific |ipase on co ut oil b artial hydrolysis. .
P wher%?n said mod%?elgl coconut o}ll 1% elgfec%ve g/gagnst ygram-pos1t1ve

bacteria such as S. aureus, L .monocytogenenes and S. pyogenes.

13. Modified coconut oil according to any one of Claim 1,4, 9, 10 or 11
wherein said modified coconut oil is effective against gram-negative

bacteria such as V. cholerae.

14. Modified coconut oil according to any one of Claim 1,4, 9, 10 or 11
wherein said modified coconut oil is effective against yeast such as C.

albicans.

15. Modified coconut oil according to any one of Claim 9, 10 or 11 wherein
said modified coconut oil is derived from catalytic activity of 1,3-specific

lipase on coconut oil by partial hydrolysis reaction.

16. Modified coconut oil according to Claim 15 wherein said 1,3-specific

lipase is obtained from Rhizomucor miehei.



7. Modified coconut oil according to Claim6 wherein
said nodified oil is subjected to glycerolysis
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Modi fi ed coconut oil accordin%ﬂto any one of Cdaim1l

or 6 wherein said coconut oil f’s virgin coconut oil.?9.
Modi fi ed coconut oil according to Claiml or 4 wherein

sai d dif} oconut, okl contains nore t 1009 . .
concendr ab{oRist SRpHbe $1 aeboind 8° 4o b Hlal t5gpherein said
concent r agdRRuRdil FeM@H eenntdsls. 10. Modified coconut

oil according to Caim9 wherein said free fatty-acids

conprises nore than 10 ngy/g caprylic acid (C8), nore

t han ny ri ' . t / :

[ auri égac@d?%% Jfof‘toﬁtl. gk?vt%gtf]o? el\hélgqgodgglﬁgtl Jo}i @éﬁé{%ﬁ?afﬁﬁgmodlﬁed
to C ai m Socvher @i torgains ntvpe dph)yi0eé caesntcaivprofses fny-acids and
than 0.6 ng/g_nonocaprylin, re than 0,4 ng/g

nonocapr i WO%@‘%V‘ECQHH%YHY@GH:%}T@HHWBT@?N n. 12.

Modi fi ed coconut oil according to any one of C aim

1,4, 9, 10 or 1 1 wherein said nodified coconut oil is

ef f ectlbv e Maglifiedstocgnetrmilarsotdingtob@latne 1 B avtencih said fBe fatty-acids

o 11 ed ESBB Tt DR g S S BTt fmee capric
1,4, 9, 10:i@(Ch) dndVR8fahin 68hib/dmdiE had (cpgonut oil is

ef fective agai nst gram negative bacteria such as V.
chol erae. 14. Modified coconut oil according to any

one of,,C aj m. 9, .10 or 1.1 [l Ld. § L .
cocon 0 or[odted eyl Readite P UAELTS ALR LR boRBetycerides
al bi cans. cdhypriddadinfdredihaac8nuiig/@i inoaceidimgniote athin 5 mg/g
one of Caim9, 10 or 11 wherein said_nodified coconut
oi | is defiopeerpringidararathanidd megimenojausm. 1 3
-specific |ipase on coconut oil by partial hydrolysis
reaction.

21. Modified coconut oil according to any one of Claim 1, 4, 18,19 or 20

wherein said modified coconut oil is more effective against gram-positive

bacteria such as S. aureus, L . monocytogenenes and S. pyogenes.

22. Modified coconut oil according to any one of Claim 1, 4, 18,19 or 20
wherein said modified coconut oil is more effective against yeast such as

C. albicans.

23. Modified coconut oil according to Claim 22 wherein said modified

coconut oil inhibits 100% C. albicans within 8 hr incubation.

24. Modified coconut oil according to any one of Claim 1, 4, 18,19 or 20
wherein said modified coconut oil is effective in reducing growth of gram

negative bacteria such as E. coli.

25. Modified coconut oil according to any one of Claim 1, 4, 18,19 or 20

wherein said modified coconut oil is derived from catalytic activity of



16. Modified coconut oil according to Caim 15 wherein
said 1,3-specific lipase is obtained from Rhi zonucor

wWonR@nes702%. Modified coconut oil accordi ng to BCEHMY2806/000028
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of Claim 15 wherein said coco oil is virgin coconut

oil. 18. Modified coconut oil according to Claim1l or

4 wherein said nodified coconut oil contains nore than

10% concepgr r -achds ap, 189
concent ratﬁ]l oﬁ%l ¢ R%agéﬁ_\?ﬁé’??‘;&fé‘g.&%’? R%glglf %%%%gomtﬁ)@ed by
oi | accor diyagrolysisGeaitionl8 wherein said free

fatty-acids conprises nore than 9 ng/g caprylic acid

(C8), nore than 6 ng/g capric acid (Cl0) and nore than

68 nuig. | Mtfd'lﬁec?%c@nﬁﬁéﬁ)acc@t‘alngl\%dddn%d%: Qﬂféﬁ!ﬂl sQidI 1,3-specific
according to Claim 18 wherein said nonogl ycerid

conpr i seslipaseds ebtained fuogy Brinamenonptighdin, nore than 5

ng/ g nonocaprin and nore than 4 1 ng/ g nonol aurin. 21.
Modi fi ed coconut oil according to any one of Clairm1,

4, 1829 Mod2fled\b&doaum ol dcdordd fo &y 006 @FUC]alh 1251 Gherein said
nore effective against grampaqgsitive bacteria such as

S. aur eus?o%’m}t%gﬁdféﬂgﬂfb%ﬁ@wé?él and S. pyogenes. 22.

Modi fi ed coconut oil according to any one of Claima1,

4, 18,19 or 20 wherein said nodified coconut oil is

nor e eRf eThé vee af aiodifiedyemdhutseit Acadsdifig talahy ©aBf tRS preceding
Modi fi ed cocon t oil according to aim 22 wherein

sai d modi FREES 15 SSHTHETERI PIRHSSORT TORHISEASER] bi cans

within 8 hr incubation. 24. Mdified coconut oil

according to any one of daiml1, 4, 18,19 or 20

wher ei29. sdhel uso df hicdificoowomtt @il hedosdieg fte @by \oaeiaf the preceding
reduci ng qug (gram ne atlve bacteria such as E.

coli. gl{eﬂ’a% QPCFESHYA Brl according to any one of
Caim 1, 4, 18,19 or 20

30. The use of modified coconut oil according any one of the preceding claims
for formulation in personal hygiene products or incorporated as part of

the formulation of said personal hygiene products.

31. The use of modified coconut oil according any one of the preceding

claims as an antibacterial agent wherein the dosage form is a capsule.

32. The use of modified coconut oil according any one of the preceding

claims as a natural antibiotic agent for preventing disease in animal.

33. Modified palm kernel oil derived form catalyzing palm kernel oil with 1,3
—specific lipase, said modified oil contains effective amounts of medium-
chain fatty-acids and their corresponding monoglycerides, wherein said

modified oil has antimicrobial properties.



wherein said nodified coconut oil is derived from

catal ytic activity of1, 3-specific |ipase on coconut
wo@rdo7ioyroprar ti al hydrolysis foll owed by gl ycer oPGEMY2006/000028

reaction. 26. Mdified coconut, oil according to Caim

25 wherein said 1, 3-specif c IV%ase IS obtained from

Rhi zomucor m ehei. 27. Modified coconut oil according

to any,on f ai,m 25 .wher ein. sai,d _coconut . gil..d . .
i r gi mcobied, P ReGaaing o Tldind G WhRFP: Sl Hipdifiedoil contains
oi | accor diopg theh 0¥ eokcehfratidie oP rfee gitiytacidsahfid nh@t than 1%
treatnment and prevention of skin diseases. 29." The use
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ant i m3gr olthalusp o peodifies oiB4ccdviiflp ftb @thi@i 33 3£ 89 rfei Agmiutation in
Cl aim 33 wherein said nodified ol contains nmpre than, |
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accor di nggélg%a%g?%g%\%ggghgﬁsai d 1, 3-specific lipase
is

39. The use of modified oil according to claim 33 or 34 as an antibacterial

agent wherein the dosage form is a capsule.

40. The use of modified oil according to claim 33 or 34 as a natural antibiotic

20 agent for preventing disease in animal.
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