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%OO?OO%Qfold inactivation of C. frachomatis at a concentration of 5 mM for 5
min. Compare with monocaprin, monolaurin and monocaprylin at 10 mM
concentration had negligible effect on C. frachomatis. In other worked done by
Bergsson et al. (2002) found that none of the medium chain faity acids (Cs, Cjo
and Cjz) and.ifs monoglycerides derivatives showed significant antibacterial
activity against Salmonella spp and E. Coli. However, in this experiment they
found out that monocaprin and monolaurin at 10 mM concentration for 30 min
at 37°C proved to be the most active against H. pylori. Incorporation of
monolaurin at 250 and 500 ppm into naturally contaminated cottage cheese was
resulted in more than 90% inhibition of both Pseudomonas spp and coliform
(Bautista et al., 1993). In the case of C. albicans, capric acid and lauric causes
the fastest and most effective killing compare with its derivatives
monoglycerides (Bergsson et al. 2001). However, myristic acid, palmitoleic
acid, oleic acid and its derivates monoglycerides do not shown antimicrobial

effect.

It seems that the ability of these medium chain 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

Tt is therefore an object of the invention to provide for modified coconut oil
derived form catalyzing cocomut oil with 1,3 —specific lipase, said modified
coconut oil contains effective amounts of medivm-chain fatty-acids and their
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corresponding monoglycerides, wherein said modified oil has antimicrobial
properties. Said modified coconut oil having medium-chain fatty-acids

comprises of caprylic acid (Cg), capric acid (Cjo) and lauric acid (C3).

Detailed Description of the Invention

In accordance with the object of the invention, efforts have been done in this
work to get profiles of the modified coconut oil that contain medium chain fatty
acids (special emphasis on Cz-Cy5) and its respective monoglycerides which
have antimicrobial activities towards bacteria, yeast, fungi and viruses. Coconut
oil was selected because by natures it was rich source of medium chain fatty
acids. It contains 90% saturated fatty acids, and of these, 45-48% is lauric acid
and 30-36% are other short- and medium chain fatty acids. Preliminary work
showed that coconut oil in the present form don’t have antimicrobial activities
(contains 7% diacylglycerol and remaining is the triglycerides). Analysis by
HPTLC showed that fatty acids and monoglycerides are detected in the oil
compositions. The invention also includes methods using 1,3 positional specific
lipase to obtain not only oils that have antimicrobial properties but also
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
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 (Cs- Ci2)
and their corresponding monoglycerides that can be obtained through partial
hydrolysis or glycerolysis reaction. The enzyme used in the present invention is
an enzyme such as lipase, and preferably immobilized onfo a suitable enzyme
carrier. The said specific lipase possess 1,3 —position ie. Lipozyme TL IM

(Rhizomucor miehei). Reactions to obtain modify oils were as followed.
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Reaction 1- Moadified 1 and Modified 2

Enzymatic reaction was carried out using 2.5g 1,3~ positional speciﬁé lipases
with 250g coconut oil and 2.5 ml distilled water. The reaction was conducted
at 45 °C at 250 r.p.m. Samples were withdrawn for analysis after 24 h reaction
(Modified 1)} and 120h reaction (Modified 2). Samples were then passed
through fonne) containing sodium sulfate powder to remove water form the
sample. The reaction mixture was centrifuged to separate the oil phase. High
performance thin layer chromatography technique and gas chromatography
technique were carried out to determine the lipid classes and fatty acids
compositions of the oil sample respectively. The modified oils were then
analyzed for their antimicrobial activities of following Test 1: Minimal
Microcidal Concentration (MMC, > 90%) and Test 2: Time-kill studies

Reaction 2- Modified 3

Twenty ml of coconut oil was added info a 125 ml flask containing 8 g glycerol
and 160ul of distilled water. The reaction mixtures were incubated at 35°C, 300
r.p.m for a time until the incubation temperature reached 35°C. Lipozyme TL
IM at 250 mg was then added into the reaction mixture and incubated for 24h
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 oil was prepared. The reaction mixture was first incubated at
30°C for 6 h with constant stirring at 800 r.p.m. The mixiure 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 b. before analyze.
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Reaction 5- Modified 6

Twenty ml oil from Modified 2 was added into -a mixture containing 8 g
glycerol, and 160ul sterile distilled water. The reaction mixture was pre
incubated at 35°C , 300 r.p.m. The reaction was initiated by adding 250 mg
Lipozyme TL IM into the mixture and reaction was carried for 24h.
Consequently the mixture was then incubated at 25°C for 3 days

Test 1: Minimal Microcidal Concentration (MMC, > 90% kill)

All well were inoculated with 120pl broth (BHI, contain 0.1% Tween 80, for
Gram-positive bacteria; TSB for Gram-negative bacteria; PDB for yeast). 120u1
of antimicrobial agent was inoculated into first well. From first well, 120p] of
the mixture was transferred into the second well and so on until the 12 well.
Inoculum which was adjusted to 10°-10° cfu/ml was inoculated into each well.
The plates were incubated at 37°C (2 days) for bacteria and 32°C (3 days) for
yeast. Results were expressed in terms of MMCg (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° cfw/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.
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Table 1: Minimum Microcidal Concentration (MMCgo) of modified virgin
coconut oils against pathogenic microorganisms

Strain

MBC, mg/ml  S. aureus L. monocytogenes C .albicans E, coli  8.pyogenes P. acne

5 Unfreated

Virgin Coconut  mone none ' none none none none
0il

Modified1  156.25 156,25 156.25 none 156.25 none
Modified 2 78.13 78.13 78.13 none 78.13 none
10 Modified 3 4.88 4.88 2.44 2500 4.88 none
Modified 4 78.13 78.13 244 2500 78.13 none
Modified 5 78.13 78.13 - 4.88 2500 78.13 none

Modified 6 4.88 4,38 2.44 2500 4,88 none
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Table 2: Inhibition of pathogenic microorganisms by modified virgin coconut oils evaluated by

time-kill studies
Microbes  Modified Number of viable bacteria (logl0 cfu/ml) at time interval
Virgin {hours)
5 Coconut Ol ™4 2 4 6 3 24 48
Modified 1 5.69 5 36 311 262 0 0
S. Modified 2 6.32 0 0 0 0 0 0
GTEE  Modified3 627 0 0 0 0 0 0
Modified 4 6.04 4,25 0 0 0 0 0
10 Modified 5 608 396 0 0 0 0 0
Modified 6 5.87 0 0 0 0 0 0
Modified 1 5.1 502 3.62 3.15 2.66 0 0
I Modified2  6.28 0 0 0 0 0 0
monocyt  Modified 3 6.15 0 0 0 0 0 0
15 ogenes Modified 4 6.06 4.25 0 0 0 0 0
Modified 5 6.08 3.76 0 0 0 0 0
Modified 6 5.34 0 0 0 0 0 0
Modified 1 4,59 4.61 4.54 444 429 2,81 2.71
Modified 2 6.48 5.56 5.48 5.65 5.38 2,16 2
20 c Modified 3 5.76 498 321 345 311 0 0
albicans Modified 4 598 565 515 4,18 346 0 0
Modiﬁed 5 6.02 568 543 475 3.86 0 0
Modified 6 598 413 306 299 214 0 0

g
g

Modified 1 ND ND ND ND ND
25 Modified 2 6.32 648 752 834 916 1027 1116
E. coli Modified 3 6.21 6.54 582 59 432 2.58 2.69

Modified 4 6.01 626 564 528 504 2.96 271

Modified 5 6.02 615 6.01 578 544 2.84 2.56

Modified 6 6.14 528 535 602 4.67 2.64 2.63

30 Modified 1 548 521 423 308 212 0 0

Modified2 6.1 o 0 0 0 0 0

S, Modified3 5.7 0 0 0 0 0 0

PYOBERES  Modifiedd 601 468 0 0 0 0 0

Modifiecd5 604 474 0 0 0 0 0

35 Modified6 549 0 0 0 0 0 0
V. Modified2 634 0 0 0 0

ci;olerae 0 0
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Table 3: Inhibition of pathogenic microorganisms by modified palm ketnel oil

evaluated by kill studies
Microbe Number of viable bacteria (log cfu/ml) at time interval
{hours)
0 2 4 6 8 24 48
S. aureus 728 724 718 7.18 531 5.85 0
E. coli 6.93 730 1076 12,10 13.56 1022 8.56
C. albicans 571 6.03  5.92 595  5.87 598 574

~

The following profiles of modified virgin coconut oils and palm kernel oil have

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 (mgfe)
HPTLC)

Fatty acids 10.58 Caprylic acid (Cg) 10.44
Capric acid (Cyo) 7.27
Lauric acid (Ci2) 54.61

Monoglycerides 1.32 Monocaprylin 0,67
Monocaprin 0.42
Monolaurin 20.96

Diglycerides 22.81

Triglycerides 65.29
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MODIFEED 2- Profile 2

Lipid classes Percentages  Medium chain Concentration
(%o area by length (mg/g)
HPTLC)
5 Fatty acids 14.13 Caprylic acid (Cs) 13.95
Capric acid (Cyq) 0.89
Lauric acid (Ci2) 70.54
Monoglycerides 1.51 Monocaprylin 1.30
Monocaprin 0.50
10 Monolaurin 27.00
Diglycerides 26.88
Triglycerides 57.48

MODIFIED 3-Profile 3

Lipid Classes Perceritages Medium chain length Concentration

15 (% area by (mg/g)
HPTLC)

Fatty acids 23.40 Caprylic acid (C8) 23.10

Capric acid (C10) 16.08

Lauric acid (C12) 116.81

20 Monoglycerides 14.28 Monocaprylin 16.04

Monocaprin 10.35

Monolaurin 75.54
Diglycerides 37.24

Triglycerides 25.08




4 6 8 24 48 S. aureus 7.28 7.24 7.18 7.18 5.31 5.85 0 E. colt 6.93
7.30 10.76 12.10 13.56 10.22 8.56 C. albicans 5.71 6.03 5.92 5.95
5.87 5.98 Quofhorpsrezs The following profiles of nodifiedpdifShihsnooos
coconut oils and pal mkernel oil have 10been tested for their
antinmicrobial activities and found to belhctive against a substanti al
group of mcroorgani sns MODFIED 1- Profile 1 Lipid C assesPercentages
Medi um chain | ength Concentration (% area by(ng/g) 151-1PTLC) Fatty

aci ds10. 58Capryl i M@ﬁg’%ﬁ)éqﬁﬂgq Capric acid (COr. 27 Laurie acid

(C12)54. 61 Monogl rylinO. 2 rinQ, 42

Monol auri n20. 96  Lipid Classes  Percentages Medium  chain Concentration
(%by  length (mg/g)
HPTLC)
5 Fatty acids 13.44 Caprylic acid 13.35
Ca) 9.34
Capric acid (Cjo) 68.61
Lauric acid (Cy2)
Monoglycerides - 8.04 Monocaprylin 8.00
10 Monocaprin 5.40
Monolaurin 41.10
Diglycerides 31.36
Triglycerides 47.16
MODIFIED 5- Profile 5§
15 Lipid Classes Percentages  Medium chain Concentration
(% area by length (mg/g)
HPTLC)
Fatty acids 9.40 Caprylic acid 9.40
(Cs) 6.56
20 Capric acid (C1o) 7177
Lauric acid (C12)
Monoglycerides 12.10 Monocaprylin 12.25
' Monocaprin 8.05
Monolaurin 71.77
25 Diglycerides 39.98
Triglycerides 3847




Di gl ycerides22.81 Triglycerides65. 29 WO 2007/ 067028 MODI FI ED 2-
Profile 2 10 PCT/ My2006/ 000028 Li pid cl asses Percentages (%
area by HRIGheMes.gm chain | ength Concentration (ng/Q) jod'S
14.13 Caprylic acid (C8) 13.95  Capric acid (Cu) 9. QP Riondndbis
acid (CO 70.54 Monogl ycerides 1.51 Monokaprylin 1.30

MODIFIED 6- Profile 6
Lipid Classes Percentages Medium chain Concentration
(% areaby length (mg/g)
HPTLC)
5 Fatty acids 25,01 Caprylic acid (Cs) 24.63
Capric acid (C1g) 17.81
Lauric acid (Cy2) 133,70
Monoglycerides 1145 Monocaprylin 11.82
Monocaprin 8.29
10 Monolaurin 57.16
Diglycerides 35.98
Triglycerides 27.56
Modified Palm Kernel Oil
Lipid Classes Percentages Medium chain Concentration
15 (% areaby length (mg/g)
HPTLC)
Fatty acids 12.87 Caprylic acid (Cg) 16.10
Capric acid (Cio) 13.06
Lauric acid (C12) 58.19
20 Monoglycerides 1.31 Monocaprylin l.64
Monocaprin 2.03
Monolaurin 19.71
Diglycerides 21.66
Triglycerides 64.16
25 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



Monocaprin 0.50 10 Monol amn 27.00 Diglycerides 26.88
Triglycerides 57.48 MODI FI ED 3-Profile 3 Lipid O assesPercent ages

Medi um chaiyip Jo@idbdis Concentration ' 15(% area by(nu/ 9) $dHSak
aci ds23. 40Capry| ic acid (C8)23.10 Capric acid (C10)16.08 Laurloe/a&(jl)?::%é

(C12)116. 81 20Monogl yceri des14. 28Monocapit¥ | i n16. 04 Monocapri nl0. 35
Monol auri n75. 54 Di gl ycerides37.24 Triglycerides25.08 5 10 WO

o) ausos por comt agittis as MVC so {Table 1) and Hmo KMl sidies (Table 2) showed it the
Modified 2 have more powerful antimicrobial activities compare to Modified 1.
This is probably because of high amount of fatty acids (14%) present in
Modified 2 (Profile 2). The amount of saturated medium chain fatty acids
5 especially caprylic, capric and lauric (mg/g) oil were increased (Profile 2).
However, it was noticed that modified oil compositions from profile 1 and
profile 2 can’t stopped the growth of £ .coli and P. acre. 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
10 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. Cs, C;0 and C;, 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

15 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
20 mg/mi. Among the modified oil samples, Modified 3 and Modified 6 contained
powerful antimicrobial activities. In addition it was noted that MMCq 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
25 negative, E. coli although the MMCyy 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
30 antimicrobial spectrum of these modified oils. About 8% to 14%

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



(% by HPTLC) Medi unthain | ength Concentration (ng/g) Fatty acids
13.44 Caprylicacid (Cs) Capric acid (G o) Laurie acid (C12) 13.35 934

68. 61 Monggy NeAish@gs 8. 04 Monocaprylin Monocaprin Mnop 08 @928
5.40 41.10 D glycerides 31.36 Trigl y(itel“ des 47.16 520 g

MODI FI ED 5- Profile 5

100% inhibition of C. albicans. Whereas high amount of fatty acids in
Modified 3 and 6 make the modified oils more potent towards gram positive
bacteria (Profile 3 and Profile 6). The MMCs, for all gram positive bacteria for
Modified 3 and 6 were at 4.88 mg/ml which are sixteen times lower than that of

5 Modified 4 and 5 . Fatty acids together with monoglycerides have a synergistic
effect that inhibited 100% growth of C. albicans .

Palm kernel oil, which fatty acid composition similar to coconut oil, can also
be modified using 1,3 specific lipase. The modified palm kernel oil was also
found to have antimicrobial property towards S. aureus. Total inhibition of S.
10 aureus was noted after 24 h exposure. On the other hand it was noted that the
amount of medium chain fatty acid and it corresponding fatty acids in the
modified palm kernel oil didn’t significant to stop the growth or kill the £. coli

and C. albicans

Modified oils compositions in the present invention were found to exhibit good
15 shelf stability against oxidation and can be safely used to combat bacteria ,
yeast and viruses that affect imman, as food preservatiires, products for personal

hygiene and prevention of skin infection.

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
20 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.



Li pid Cl asses Percentages (% area by HPTLC) Medium chain | ength
Concentration (ng/g) Fatty acids 9.40 Caprylicacid (Cs) Capric acid

(G o) Lauryy Rffd512) 9.40 6.56 71.77 Monogl yceride [;lﬁ“;&g
Monocapryl i n nocaprin Mnolaurin 12.25 8.05 71.77 Disla ycer(f0 8050028

39.98 Triglycerides 38.47 12 MODI FIED 6- Profile 6 Lipid
Cl assesPercent ages Medium (% area by | ength HPTLC) chain

Concentration (n%lgms

What is claimed is:
1. Modified coconut oil derived form catalyzing coconut oil with 1,3 —
specific lipase, said modified coconut oil contains effective amounts of
5 medium-chain fatty-acids and their corresponding monoglycerides,

wherein said modified oil has antimicrobial properties.

2. Modified coconut oil according to Claim 1 wherein said of medium-chain
fatty-acids comprises caprylic acid (Cg), capric acid (Ciq) and lauric acid
(Ci2).

10 3. Modified coconut oil according to Claim 1 wherein said corresponding

monoglycerides comprises monocaprylin, monocaprin and monolaurin.

4., Modified coconut oil according to Claim 1 wherein said modified
coconut oil contains more than 10% concentration of free fatty-acids and

more than 1% concentration of monoglycerides.

15 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 whereih said modified
coconut oil is derived from catalytic activity of 1,3-specific lipase on

coconut oil by partial hydrolysis.

20 7. Modified coconut oil according to Claim 6 wherein said modified oil is
subjected to glycerolysis reaction after said partial hydrolysis reaction.

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

coconut oil is virgin coconut oil.



Monogl yceri des1l. 45 Di gl yceri des35.98 Monocaprylin Mono caprin
Monol aurin 11.82 8.29 57.16 Triglycerides27.56 Mdified Palm Ker neI

Q| Lipidyf rcent ages Medi um 15(% area by | engtC%
Concentratlon 5 7(F§ Fatty acidsl2. 87 gryllc acid ( @prlc aC|d
(Co) Laurie acid (Cl2) 16.10 13.06 58.191 Di gl yceri des21. 66

Tri gl yceri des64. 16 25Accor di ng to the i nvention, rret hods to obtnin

antimcrobial co cont ] chain fatty_ aci

and their corres ondM@Eﬁ‘iﬁln‘E‘%’g? #B{ﬁ]ﬂﬁg tﬁgﬁﬂ ‘EW 2 §£{% dlq'f"'d
gl yecrol ysis of cocogedon@i bil adr@alﬁﬂwedﬁﬂa 1dvbdbﬁdeﬁ@latwnlof1&earﬁh)%u§dsfdnad
oil 2 were obtained from h§drol ysis reaction of virgin coconut oil at

24 h and 120h, respetss thap g capkentiation ofmonpelyicetidesy 13 activities as
MMC 90 (Table 1) and tinme-kill studies (Table 2) showed that the
Modi fied 2 have nore ovverful antimcrobial activities conpare to

Modi fied 1. This 0 plashi socoms ailsscartingity K laimo mhersin said fige &diyepsids
(14% pregent in 'Vbdgclﬁxggx‘ﬂ%egn{o?é% ﬁm%)cgacalyi‘ %@B‘t& Bforé gﬁ"’?%ﬁgcapnc

medium chain fatty a especl a FI'C an

(mg/g) oil were incr eca',ééﬁmlﬁrbﬁbﬂee&h@)Sﬁhﬁg@mcgmﬁt(C%s noti ced that
nodi fied oil conpositions fromprofile 1 and profile 2 can't stopped
the gromh of E .coli and P. acne. Qoviously, fromthe tinme-kill

st udLes C. ?ITbiolcalrlg) M%dﬂfowgn?@ﬂ agaﬁaigg WCgilﬁzl@jWE&feimf?fdhﬁbno%ﬂhendesd
i ncubati on abl e ifie an ifie were effective towar
gram 10 positive bacPUPPEEMEPE 6808 BB FoBaPRLiRe TIE e )b g
and 2 h incubation, m@@%ﬂmrﬁmgqm%rdoﬂmﬂhts i ndi cated that
t he amount fatty acids i.e. Cs, Cto and C m ght play inportant role
ini nactivati on of the gromh of gram positive bacteria. Mdified 3,
4, 5 and were phpe i I cagl h

obt ai ned t%rough gf&g[é oegspé(ﬁ{uggglt%/cgir@% %b%ga{)lfed?%actl oﬁg g’l )?;Oégir“’g['l
and Li pozynmre TL IM V\B’h@l‘eﬂﬂdﬁd mbdlﬁ@d)mpm*s@d 1sl\,eﬂerchwechg81,nst4graﬁz-mmv6

were nore effective j ntkl .gar &ans t N degl é% .
Hundr ed percent i nhi ?Ctﬁ%sél otad” -rre C@'ﬁdg r%nl rié’ﬂ’ HT C)n

M nimal M crobial Concentration towards C al bi cans was obt ai ned at
2.44 ng/mM where ified 5 need hi r concentra

ra i CAmong ¢ he TodMadiForaRoRE Bl Raqom ah B Su1Gor T
contai ned powerful aghbiil AR RbdiBE ic¥oniESil ik NefRAtid 'a%ﬂndttgrm%egﬁiv@d
that MMCO0 for gram positive bacteria |ike S .aureus, L.

monocyt ogdhes, S. pyg@%‘?{@ssuéhaﬂ\ﬁdihﬂe&f 3, 4, 5 and 6 were | ower than
the Mdified 1 and 2. The nost interesting thing is that these

nodi fied coconut oils have antim crobial activity towards the gram 25
negative, E. coill4al Muvdifigd ¢deemmnibacconting toeanyi ene of Claitsi GHeP, tdopdie
to the gram positive

be nore potent t owar & g‘%&h%%‘ggfot%e ‘!r?%&l grolﬁgg(?%ﬁ%%{eeag@]ﬁﬁ%%f?l eg atfl(h
and 5. Detail anal ysuBigfsthe |ipid classes of the Modified 3, 4, 5
and 6 showed that high anount of fatty acids and nonogl yceri des
content play inportant role in broaden the 30antim crobial spectrum

of these nodifi eds0i i\/fodlﬂz\!aqs&oﬁﬂ/%ucac&ﬂaﬁlgwagﬂ Miees Clesn 9eT(Ror BowWhdreid
to control and reduce the gromh of E. cail
said modified coconut oil is derived ﬁom 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.



WD 2007/ 067028PCT1MY2006/ 000028 14 100% i nhi biti on of C. al bi cans.
Wher eas hi gh anmount of fatty acids in Modified 3 and 6 make the

modi fi ed OflgS08Rlsf02p0t €Nt towards gram positive bact eripc-é,ﬁwok,b@m%
and Profile 6). The MMCO0 for all gram positive.bacteria for Mdified
3 and 6 were at 4.88 ng/ml which are sixiéen tines |ower than that of
5Modified 4 and 5. Fatty acids together with nonogl yceri des have a
synergistic effect that_.inhibited 100% gromh of C. bi caps .Pal.m .
ornel of |- whi cHi7 aMELE tPoOBb ArOBne fFa o0t §F LJEBh S ierein saif
al so be nodified usi BecohuPoibREEf ocdiubae. The nodified pal m kernel
oil was also found to have antimcrobial property towards S. aureus
Total inhibition of S. 10 aureus was noted after 24 h exposure. On
the other hand it %M : Qf@ié{‘tﬁ in8 AU GBR : ;
acid and it correlss\évgn |ng@g{c?§&taaéil1§c§ In e@lrmdi ?‘%red pgli%%{]?(%‘??lﬂeﬁdlﬁgfll
didn't significant teosmppoil bentgnsomote than Ki% kcondeetrtionegifiee faity-a@ids and

al bi cans dified oils i 11 1: r i nvention were
found to éxhi bit googloféﬂjsgﬁg?qf&é?%bﬁahﬁé@%@ﬁ%%ﬁi dation and can be

safely used to conbat bacteria, yeast and viruses that affect human,

as food preservatjyve oducts fqr pet.sonal, hygi,ene and .pr.ev i on
of skin Pnf ecti ont> @qﬁqf@go%ﬁﬂrag%gé&p%tq h]@géqg I?Yr}fefeé]a S?lﬁ ﬁieﬁzé}é'ﬁmqsn
the Iight of the forgaapigsdde thes ¥rng/orBiryliahdid (G4) oot tads mg/g capric

nodi fications are possible in the practice, of, 20 this invention

wi t hout departing fréffiihe) %@ettﬁ?é’r®d‘ﬁg/gkd‘@&aﬁfir§gl§, the scope of
the invention is to be construed in accordance with the substance
defined by the following clains. 15 CLAIMS Wat is claimed is; 1.
Modi fi ed coconut 28| Mislifiedeapcomit pil aarosdipg tofglaime % wleres saideppelyogrides
speci fic lLjpase, sai I £ | %ﬁp blo GORbalRsiEl FRE | e 24OMPAS
of 5nedi urwchai n fat fq?/'gglg%egsﬁ%ﬁéé t eiugr ]%g)lgr esp%n&?ﬁ&emnog, l'yceri dg;sg,
wher ei n sai d nodi fi edhanbbapriasind ntorerihen dbinglg pemybwwini es. 2. Modifi ed
coconut oil according to Claim1l wherein said of nediumchain
fatty-acids conprises caprylic acid (C8), capric acid (G o) and
lauric acid (C12)21.10%difilatlcddosist ¢ibeacotdingid amycae off Giirhd, @, 4By1D Jor 20
wherein said correspondin nogl yceri des .conpri sgs nonocaprylin, ..
nmonocaprin and nonol é({i’ref‘iﬁ‘?saga)“wgﬁé&f’%‘i?nﬂto‘ﬂﬁﬁ Ore P ecé‘é’ﬁ&??ﬂ?sg A5 PSR,
1 wherein said nodi f ipgges0aRAYS S{Qidrez&oﬂ.tﬂbﬁkﬁ:ﬁﬁ?é@n&ﬁ&ﬂ SLpPogenes.
concentration of free fatty-acids and nore than 1% concentrati on of
nonogl yceri des. 155. Modified coconut oil according to Claimlor 4
wherei n sgid 1, 3-$peqyldified | b b flardy’ S4B SNCEARUS O, 18119M4i20
6. Modifi 213 coconut %ﬁ&gﬁg@g?ﬁg&%&gﬁ?@) 1 3{ 4 wherein said.

nodi fi ed coconut oi | wieraiesdid ewdiiedwoecnuboi is roorgeffestivieyagaimst yeast such as
1, 3-specific |ipase qQconut oil by partial hydrolysis. 207.

Modi fied coconut oil ‘aét®ng to Caim6 wherein said nodified oil

is subjected to glycerobtsis reaction after said partial hydrolysis
accor ding o O ai -1 PBSHREMERh S PO 19 CEhCanDPIT] SRorbal i
nore than 10% concentdgadin®sil athititsa009sat, tbiasis Sathasihd igesbatiban 2% ’
concentration of nonoglycerides. 10. Modified coconut oil
according to Claim9 wherein said free fatty-acids 5conprises nore
than 10 ng/g capryji iy &yt 5P chegju? bk 6PP1diM B, d8(1618)20
and nor ent%?an 54 yrflg'/g ﬁﬁ%gdﬁﬁlg. @é ﬁd[%opo%éi#
according to C ai m 9 wheesiesaid swidi noylat/eibisieffieet 6BE Fam
0.6 ng/ g nonocaprylin re tha . monocaprin and nore than 20
ng/ g nonol at ni n. 101f°g%’3§’fftélag%u%8§%g’?éogﬁ'l according to any one of
Caim1,4, 9, 10 or 11 wherein said nodified coconut oil is effective

agai nst grampositive bagteria such as 9. aureus, L nogy. en
and S. pyogenes. 25 M?%ﬁi"?‘foé‘&t @E@B‘f?ﬁ‘ism%?‘? any. op; af Fgg?"oﬁaﬁa%gl%eorg@

wherein said modified coconut oil is derived from catalytic activity of




17 17. Modified coconut oil according to any one of C aim 15 wherein
said coconut oil is virgin coconut oil. 18. Modified coconut oil
accordi ng o Jeb7stizd or 4 wherein said nodified coconutp®@ipySBbabizs
nore than 10% concentration of free fatt?(-aci ds and nore than 8%
concentration of nonoglycerides. 19. Modi$i ed coconut oil accordi ng
to Claim18 wherein said free fatty- aci ds corrprises nore than 9 ng/g

caprylic acid (C8), i 1

68 ny/g lauric acid ?%1%&&@%% coc %Iélgl ﬂ} @gl ?ng%&o%g
Cl ai m 18 wherei n sai glyeonolygisyreastioies 1OCorrpr| ses more than 8 ng/g
nonocaprylin, nore than 5 ng/g nono caprin and nore than 41 mAg

nmonol aurin. 21. Mbdified coconut oil according to any one of Claim1l,
4, 18,19 or 20 V\mﬂ.ervfodiﬁédjcmdﬁtfmbdcawdmglm Chdibn 25 wiheretn edifl dc3-speeific
agai nst gram positive bacter,i S. aure L. nonocyt ogenenes
and S. pyogenes. 152§ pasgig,ptan ‘dﬂé Jﬁ’t’ff’mﬁfq"”éfﬁ%or ding to any one of
Caim1, 4, 18,19 or 20 wherein said nodified coconut oil is nore
effective agal nst#east uch as C., al bi ans 23. I\/b |f| ed coconut oi |
according3to d ai FoFoRYY ol AERITYINSEP ABY QRGO d?maﬁ. Wrerdn sgidos
C al bicans within 8 ggcdnﬁpapgtvh%ﬁlcog&gﬁl ﬂl\/bdl fied coconut oil
according to any one of Claim1l1, 4, 18,19 or 20 wherein said nodified
coconut oil is effective in reducing growh of gram negative bacteri a

i paseon’ coconut2%oi TRyoba FRAToR, A0, Of S anrg i g ore PPRE i ding

reaction. 26. Modifi eMmmfoouaaﬁnenﬂarsd@memqmg)thn@ﬁmam 25 wherein said
1,3-specific |ipase is obtained from Rhi zonucor m ehet 527. Mdified
coconut oil according to any one of Claim 25 wherein said coconut oil
i's virgin coconut290i IThe 28e off iodifiee cotontio dil facadiageoany one bf draeeaing
to any one of the precedipg.clains for treatment and prevention of
skin dise mIQ%P 904 RIeseT8ROpdi f i ed coconut oil according
to any one of the preceding 10cl ains for food preservation. 30. The
use of nodified coconut oil according any one of the preceding clains
for formul ation i39. ngmm@¢@9§0@#@d@é‘€0§dlﬁg apheRsy pfhe pregeding ¢aims
of the formulation o T
use of nodified coco%ut ol \ﬂgg‘sc%g{: ISM%@% Q‘{rgmﬁ%.%lrc%rg%ﬁfeggé]pmc{}e
15cl ai n8 as an ant i béetformahticgefistidwampm] hygite mpodustee formis a
capsul e. 32. The use of nodified coconut oil according any one of the
preceding clains as a natural antibiotic agent for preventing di sease
ikn an: mal : 33. hMBiI f mad uaa:ccmrhlechﬁai c@ddnuﬂgﬂlaxt?i?ihg(rjmycmieabﬁ/ﬂienlge@din@
ernel oil _with 1,3 - eC| i C se modi fi con

ef fective l&mount s of © bﬁ’é"l rigl paep vheégpalge@qgget gwsacaps'ﬁe
correspondi ng nonoglycerldes, wherein said nodified oil has

anti m crobi al properties.
2. 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-

20 chain fatty-acids and their corresponding monoglycerides, wherein said
modified oil has antimicrobial properties.



