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DESCRIPTION

[0001] The present invention relates to a process for the preparation of a salt of a fatty acid
ester of hydroxycarboxylic acid which comprises heating an oil, comprising a triglyceride fatty
acid ester in admixture with a salt of hydroxycarboxylic acid. A lactylate refers to a compound
having an acyl group from the fatty acid attached to one (monolactylates) or several lactic acid
molecules (dilactylates etc) and a proton (H+) or another cation. The fatty acid moiety consists
typically of a hydrocarbon chain attached to a carboxyl group at the end. The hydrocarbon
chain can contain different numbers of carbon atoms, and the bonds between the carbon
atoms can be saturated or unsaturated.

[0002] Lactylates are known surfactants. These surfactants are made by reacting lactic acid
with fatty acid and neutralizing. Lactylates are well known in the food industry and are used in
personal care applications to improve skin feel, skin softness and moisturization and reduce
tackiness during wet to dry transition after product application.

[0003] In US Patent 6,878,757 the use of lactylates as antimicrobial compound in polymeric
coatings for sterilized needled sutures is described. Such lactylates have higher fatty acids
esters, particularly stearyl esters such as lithium stearoy! lactylate, potassium stearoyl lactylate,
rubidium stearoyl lactylate, cesium stearoyl lactylate, and francium stearoyl lactylate.
WO02009/037270 describes the use of lactylates in nutrition compositions for preventing or
treating intestinal infections caused by gram-positive bacteria in animals. In particular, growth
of the bacteria of the genus Clostridium could be inhibited.

[0004] Lactylates can be prepared by direct esterification of lactic acid and a fatty acid as has
been described in U.S Patent No. 2,733,252. An improved process has been described in U.S.
Patent 5,872,268, wherein a fatty acid ester of a lower alcohol and a salt of hydrocarboxylic
acid are subjected to ester interchange. This process requires the presence of an organic
solvent and is described for the conversion of relatively pure esters of lower primary alcohols.

[0005] Fatty acids esters can be found in natural oils. Natural oils may contain a high
proportion of glycerides of lower and medium chain fatty acids. These triglycerides form a class
of lipids in which three saturated or unsaturated fatty acids are bound to a glycerol backbone.
Examples of such oils are coconut oil or palm oil. These natural oils are a source of glycerol
and fatty acids which can be prepared by hydrolysis to liberate their fatty acids form glycerol
and then separated by e.g. fractional distillation. Due to the high presence of medium sized
fatty acid chains in the friglyceride of e.g. coconut oil, these triglycerides are often used in
research, medicine and food products. By esterification other esters can be prepared including
the esterification with lactic acid.

[0006] According to the present invention a process has been found for the preparation of a
salt of a fatty acid ester of hydroxycarboxylic acid which comprises heating an oil, comprising a
triglyceride fatty acid ester in admixture with a salt of hydroxycarboxylic acid and a catalyst at a
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temperature at or above the melting temperature of the salt of hydroxycarboxylic acid. The
mixture is then subjected to ester interchange.

[0007] The hydroxycarboxylic acid is a mono- or dicarboxylic acid having 2-6 carbon atoms
and 1-3 hydroxyl groups.

[0008] The molar ratio of salt of hydroxycarboxylic acid to the triglyceride fatty acid ester is
from 25:1 10 0.5:1.

[0009] The temperature usually will be between 150 and 220 °C. The chemical reaction is
exemplified in Formula 1
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[0010] In Formula 1 a triglyceride from a natural oil is used as a substrate to react with
anhydrous sodium lactate. Glycerol is not removed from the reaction mixture and as a result
an equilibrium is formed. The resulting product is comprised of a mixture of mono and
diglycerides, lactylates, lactates and glycerol (not all shown in Formula 1).

[0011] According to the present invention a process has been found which makes use of an
ester interchange between a fatty acid triglyceride ester and a salt of hydrocarboxylic acid
without making use of organic solvents. Surface active agenis may be added but are not
necessary.

[0012] The process has the advantage of the direct conversion into the salt of the required
fatty acid ester of hydroxycarboxylic acid without using organic solvents. In addition to the
hydroxycarboxylic acid ester having the above mentioned advantageous properties, the
resulting mixture also comprises mono and diglyceride esters which are also known to be
useful as surface acting agent and antimicrobial agent and are used in food applications and
personal care applications. For such uses, the components need not to be separated but can
be used directly as a mixture.

[0013] Hereinafter, the present invention is further described in detail.

[0014] The type of hydroxycarboxylic acid salt used according to the present invention can be
any type of hydroxycarboxylic acid salt inasfar as it can form a liquid mixture or dispersion with
the triglyceride ester. Thereto, hydroxycarboxylic acid as used herein means a mono or di
carboxylic acid molecule having 2-6 carbon atoms and 1-3 hydroxyl groups. Examples are
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lactic acid, malic acid and tartaric acid. With the term hydroxycarboxylic acid salt is, in addition
to the regular salts of hydroxycarboxylic acid, also meant a cyclic carboxylic acid. Preferred are
metal salts, in particular alkaline metal salts or alkaline earth metal salts. The preferred
hydroxycarboxylic acid is lactic acid. Most preferred are sodium or potassium lactate or
magnesium or zinc lactate. Even more preferred are sodium or potassium lactate. The
preferred cyclic hydroxycarboxylic acid is lactide.

[0015] The fatty acids of the triglyceride include saturated or unsaturated fatty acids and
usually have a chain with 8-24 carbon atoms. The fatty acid chain on each of the three
potential ester bonds in a triglyceride ester molecule need not be the same.

[0016] In a preferred embodiment the triglyceride ester comprises C10-C18 fatty acid chains,
more preferably C12-C18 fatty acid chains, even more preferably C12-C16 fatty acid chains.

[0017] In another embodiment the oil in the esterification reaction is a natural oil.

[0018] The natural oil comprising the fatty acid triglyceride esters may be (partially) purified.
Purification methods are well known in the art. Refined batches are commercially available and
might contain close to 100% fatty acids triglyceride acids.

The natural oil used as source in the esterification reaction according to the present invention
is usually extracted from a plant and is also called vegetable oil. Vegetable oils are often liquid
at room temperature. Although many plant parts may yield oils, in commercial practice, oil is
primarily extracted from seeds. Examples of natural (vegetable) oils are coconut oil, palm
kernel oil, sunflower oil, palm oil, soybean oil etc.

The fatty acid composition in each of these oils is different. Coconut oil and palm kernel oil
have a high amount of C12 and C14 acyl chains, sunflower oil and soybean oil are high in C18
chains whereas, e.g. palm oil has a large amount of C16 and C18 chains.

[0019] Preferred natural oils are those with a high amount of triglyceride esters with acyl
groups of 12-18 carbon atoms (C12-C18). More preferred are natural oils with a high
triglyceride esters with a high content of 12-16 carbon atoms acyl chains(C12-C16). Most
preferred are oils with a high acyl chain length in their triglyceride esters having 12-14 carbon
atoms(C12-C14). Most preferred oils are coconut oil and palm kernel oil or mixtures thereof.

[0020] The reaction process can also be carried out with mixtures of different natural oils.
Preferred are mixtures with high amounts of fatty acid acyl chains with 12, 14, 16 and/or 18
carbon atoms, more preferably of 12-14 carbon atoms.

The transesterification reaction is carried out at a temperature at or above the melting
temperature of the salt of hydroxycarboxylic acid. The preferred temperature will be between
150 and 220 °C, more preferably between 160 and 220 °C, more preferably between 160 and
200 °C, even more preferably between 180 and 200 °C

[0021] In one embodiment the salt of the hydroxycarboxylic acid is first heated with the
catalyst to a temperature equal to or above the melting temperature of the hydroxycarboxylic
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acid salt and then the triglyceride fatty acid ester is added. Thereafter the mixture is subjected
to the transesterification reaction at a temperature as indicated above. Alternatively, the
catalyst can also be added in a later stage e.g. with the addition of the natural oil. The catalyst
and the hydroxycarboxylic acid can also be added directly to the natural oil substrate and
thereafter the mixture can be heated until the reaction temperature is reached.

[0022] As mentioned here above the process does not require the presence of an organic
solvent. Added non-ionic or anionic surface active agent can be present, but may also be
absent. Suitable anionic surfactants are fatty acid lactylates, sulphate surfactants and sulfonate
surfactant. Suitable non-ionic surfactants are fatty acid glycerides, carboxylate sufactants and
alkylpolyglycosides.

In one embodiment surfactant may be present in an amount less than 20 % on a weight basis
as compared to the starting materials. In another embodiment less than 10 weigth % of
surfactant is present. In yet another embodiment less than 1 weight % of surfactant is present.
In another embodiment no added surface active agents are present.

Almost any sufficiently strong alkali catalyst can be used in the present reaction. The catalyst
should be able to deprotonate the alcohol group of the hydroxycarboxylic acid. Preferably, the
catalyst used in the present reaction has the general formula alkali-OR wherein R stands for H
or (C1-C3)alkyl. Preferably, the alkyl group is methyl. The metal moiety of the alkali catalyst is
preferably the same as the metal moiety of the salt of hydroxycarboxylic acid in the reaction.
Preferably this is sodium. The amount of catalyst to be added is from 0.01 to 20 mol % based
on the ftriglyceride ester. In case lactide is used as hydroxycarboxylic acid source a higher
amount of alkali might be added to convert the lactide to lactate.

[0023] In a typical reaction, the salt of hydroxycarboxylic acid is mixed with the catalyst, the
natural oil is added and the mixture is heated to a temperature such that the hydroxycarboxylic
acid will melt. Preferably the temperature is in the range of 160-220 °C. Chirally pure sodium
lactate has a melting point of 161-162 °C. If sodium lactate is used as the source of the
hydroxycarboxylic acid salt the temperature should be preferably above this melting point
range.

The reaction is carried out preferably at inert atmosphere (e.g. under Ny) and the reaction

mixture is vigorously stirred. Water or glycerol arising through the reaction will not be removed
from the reaction. A dispersed, milky type of reaction mixture will be formed quickly. The
reaction will be continued under stirring conditions at the high temperature. The reaction can
be monitored e.g. by TLC and /or GC. If the reaction is in equilibrium, the reaction can be
stopped by cooling down the reaction mixture. Usually the reaction lasts 4-24 h , more in
particular 6-16 h.

It should be emphasized that in accordance with the present invention the transesterification
reaction is carried out without the presence of a solvent. After the reaction, the resulting
product can be neutralized if needed with a (weak) acid or any amphoteric compound, like
water or sodium bicarbonate.

[0024] In one embodiment the invention relates to a process as described here before for the
preparation of a mixture comprising a C10-C18 fatty acid ester of a hydroxycarboxylic acid and
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a mono C10-C18 fatty acid ester of glycerol or a mixture comprising a C10-C18 fatty acid ester
of a hydroxycarboxylic acid and a mono and di C10-C18 fatty acid ester of glycerol. Also
described is a mixture comprising a C10-C18 fatty acid ester of a hydroxycarboxylic acid and a
mono C10-C18 fatty acid ester of glycerol or a mixture comprising a C10-C18 fatty acid ester
of a hydroxycarboxylic acid and a mono and di C10-C18 fatty acid ester of glycerol.

[0025] In another embodiment the invention relates to a process as described here before for
the preparation of a mixture comprising a C12-C18 fatty acid ester of a hydroxycarboxylic acid
and a mono C12-C18 fatty acid ester of glycerol or a mixture comprising a C12-C18 fatty acid
ester of a hydroxycarboxylic acid and a mono and di C12-C18 fatty acid ester of glycerol. Also
described is a mixture comprising a C12-C18 fatty acid ester of a hydroxycarboxylic acid and a
mono C12-C18 fatty acid ester of glycerol or a mixture comprising a C12-C18 fatty acid ester
of a hydroxycarboxylic acid and a mono and di C12-C18 fatty acid ester of glycerol. Also
described is a mixture comprising a C12-C18 fatty acid ester of a hydroxycarboxylic acid. Such
mixture can be obtained according to the process of the present invention. They can also be
obtained by first hydrolyzing the natural oil comprising the glycerides of lower and medium
chain fatty acids and thereafter esteryfying the hydrolyzed mixture with a hydroxycarboxylic
acid according to standard esterification reactions as described e.g. in U.S Patent No.
2,733,252 . Such products are particularly useful in the prevention and treatment of anti-
microbial infections, both in animals and in human.

[0026] In another embodiment the invention relates to a process as described here before for
the preparation of a mixture comprising a C12-C16 fatty acid ester of a hydroxycarboxylic acid
and a mono C12-C16 fatty acid ester of glycerol or a mixture comprising a C12-C16 fatty acid
ester of a hydroxycarboxylic acid and a mono and di C12-C16 fatty acid ester of glycerol. Also
described is a mixture comprising a C12-C16 fatty acid ester of a hydroxycarboxylic acid and a
mono C12-C16 fatty acid ester of glycerol or a mixture comprising a C12-C16 fatty acid ester
of a hydroxycarboxylic acid and a mono and di C12-C16 fatty acid ester of glycerol.

[0027] As indicated such mixtures can be obtained according to the process of the present
invention including the esterification of natural oils.

[0028] The salt of fatty acid ester of hydroxycarboxylic acid admixed with the mono or
diglycerides obtained according to the present invention may be optionally purified by washing,
recrystallization, distillation, extraction with solution or the like to obtain a product having a
higher purity. Also described is the use of the product obtained according the process of the
present invention for home and personal care applications. The product prepared according to
the invention can be used in the prevention and treatment of anti-microbial infections. Thus,
also described are the products prepared according to the invention for use in the prevention
and treatment of anti-microbial infections, both in animals and in human.

[0029] The products prepared according to the invention are particularly attractive for use
against intestinal infections with anaerobic or facultative anaerobic bacteria, even more in
particular anaerobic bacteria. The invention is of particular interest in the prevention and
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treatment of intestinal infections by Clostridia. In this respect the product may be administered
to animals as a component of a conventional animal feed composition. The product can also
be used to improve the fed to gain ratio and to improve digestibility of amino acids
administered in animal feeds. To amount to be administered can easily be determined by the
man skilled in the art. Also described is the fatty acid ester mixture obtainable by the process
according to the present invention. Further described is the mixture comprising a C12-C16
fatty acid ester of a hydroxycarboxylic acid and a mono C12-C16 fatty acid ester of glycerol or
a mixture comprising a C12-C16 fatty acid ester of a hydroxycarboxylic acid and a mono and di
C12-C16 fatty acid ester of glycerol for use in the prevention and/or treatment of antimicrobial
infections.

[0030] As indicated herein the triglyceride fatty acid esters in the esterification reaction might
be part of natural oils.

[0031] The present invention will be elucidated with the following examples, without being
limited thereto or thereby.

Examples

Example 1

[0032] Coconut oil (Acros, (10 g; corresponding with 46 mmol of fatty acid chains) was put
together with anhydrous sodium lactate (30 g; 267 mmol) and sodium methoxide (0.25 g; 4.6
mmol) in a round bottom flask under inert atmosphere. The reaction mixture was a two-layer
system with the coconut oil as a liquid on top of the solid sodium lactate. The mixture was
vigorously stirred and heated to 200°C. During heating, at 160°C, the sodium lactate melted
and a liquid-liquid two phase system was formed. This system was vigorously stirred. After
prolonged stirring and heating, the system changed into a dispersion. The reaction was
continued for 8 hours. Characterization by GC revealed C12-1-lactylate formation and C12-
monoglyceride formation.

Example 2

[0033] Coconut oil (Acros, 78.3 g, corresponding with 357 mmol of fatty acid chains) was put
together with anhydrous sodium lactate (41.2 g; 367 mmol) and sodium methoxide (1.0 g; 18.5
mmol) in a round bottom flask under inert atmosphere. The reaction mixture was a two-layer
system with the conconut oil as a liquid on top of the solid sodium lactate. The mixture was
vigorously stirred and heated to 200°C. During heating, at 150°C, the sodium lactate melted
and a liquid-liquid two phase system was formed. This system was vigorously stirred. After
prolonged heating and stirring, no lactylate formation was observed on GC. A total of 15 g of
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C18 lactylate was added to the reaction mixture. After heating and stirring for 5 more hours,
C12 lactylate formation was observed on GC.
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Patentkrav

1. Fremgangsmade til fremstillingen af et salt af en fedtsyreester af

hydroxycarboxylsyre der omfatter:

opvarme en olie, omfattende en triglyceridfedtsyreester i blanding med et
salt af hydroxycarboxylsyre og en katalysator ved en temperatur ved eller

over smeltetemperaturen af saltet af hydroxycarboxylsyren; og,
underkaste blandingen omesterificering,

hvor hydrocarboxylsyren er en mono- eller dicarboxylsyre med 2-6

carbonatomer og 1-3 hydroxylgrupper, og

hvor molforholdet af salt af hydroxycarboxylsyre til
triglyceridfedtsyreesteren er fra 25:1 til 0.5:1.

2. Fremgangsmaden ifslge krav 1, hvor temperaturen holdes mellem 150 og
220°C.

3. Fremgangsmaden ifglge krav 2, hvor temperaturen holdes mellem 180 og
200°C.

4. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 3 udfgrt under en
inert atmosfaere og uden fjernelse af vand eller glycerolreaktionsprodukter.

5. Fremgangsmaden ifslge et hvilket som helst af kravene 1 til 4, hvor

hydroxycarboxylsyren er maelkesyre.

6. Fremgangsmaden ifslge krav 5, hvor saltet af hydroxycarboxylsyre er

natriumlactat.

7. Fremgangsmaden ifalge et hvilket som helst af kravene 1 til 6, hvor

katalysatoren er alkalisk-OR hvor R er H eller Me.
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2

8. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 7, hvor
triglyceridfedtsyreesteren omfatter C12 til C16 fedtsyrekaader.

9. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 8, hvor den

naturlige olie er valgt fra kokosngdolie, palmekerneolie eller blandinger deraf.

10. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 9, hvor
molforholdet af salt af hydroxycarboxylsyre til triglyceridfedtsyreesteren er fra
10:1 til 0,5:1.

11. Fremgangsmaden ifglge et hvilket som helst af kravene 1 til 10 der omfatter,
under omesterificeringen, et overfladebehandlingsmiddel.

12. Fremgangsmaden ifslge krav 11, hvor overfladebehandlingsmidlet tilszettes i
en maengde i omradet fra 0-20% pa massebasis sammenlignet med

udgangsmaterialerne.

13. Fremgangsmade ifglge et hvilket som helst af kravene 1 til 12, hvor der
udover saltet af en fedtsyreester af hydroxycarboxylsyre fremstilles mono- og di-
fedtsyreestere af glycerol.
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