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Description
TECHNICAL FIELD

[0001] The present invention relates to a method of producing antimicrobial compositions, in particular compositions
which can be used to prevent the growth of microbial agents in animals

BACKGROUND OF THE INVENTION

[0002] Medium-chain fatty acids (MCFAs), i.e. fatty acids with a carbon chain length from 6-12 carbon atoms, are
considered to be a unique category of fat substances. Unlike long-chain fatty acids, MCFAs can be absorbed directly
into the bloodstream without re-esterification or inclusion in chylomicrons. As such, MCFAs can be transported rapidly
to organs requiring energy. What’s more, MCF As are preferentially oxidized in the mitochondria, making them an excellent
source of fast energy.

[0003] Certain MCFAs have also been found to have a beneficial antimicrobial effect. This is considered a key attribute
in the field of animal husbandry where controlling levels of microorganisms in the animals’ digestive tract is a priority.
Animals may be subject to exposure to bacteria, yeast and fungi through the rearing environment and feed products.
These microorganisms can cause significant disruption to the animals’ digestive system and an imbalance in the microbial
ecosystem of their gastrointestinal tract. This can result in less efficient digestion and nutrient absorption which, in turn,
will affect growth rates. It could also lead, in some cases, to disease and, potentially, to the loss of the animal. In any
event, it is clear that being able to control microbial populations has a significant effect on profitability. This used to be
achieved through the application of low-dose antibiotics. However, the addition of such growth promoters to feed products
was banned, in the EU, in 2006. Interest in natural alternatives - such as MCFAs - has therefore increased.

[0004] Lauric oils, such as coconut oil and palm kernel oil, are known to be rich in MCFAs. Unfortunately, triglycerides
containing these fatty acids do not have the observed antimicrobial activity themselves. The MCFAs have to be separated
from their glycerol backbone and used in their free fatty acid (FFA) form. This is achieved, in the industry, by splitting
crude lauric oils and then distilling the oil to obtain a FFA fraction and a glycerine fraction.

[0005] There are at least four known methods of fat splitting: the Twitchell process (although somewhat archaic now),
the batch autoclave process, the continuous countercurrent process, and the enzymatic process (using lipase enzymes).
The fatty acids produced by these processes are then purified and separated into fractions by distillation and fractionation.
[0006] Because of the extreme sensitivity of fatty acids to heat, oxidation and corrosion effects, distillation must be
performed under highly controlled conditions - i.e. under high vacuum, at lower temperatures and with the shortest
possibleresidence time. Nonetheless, fatty acid distillates tend to develop a strong taste and smell (caused by secondary
oxidation products such as ketones and aldehydes). They can also have a strong degree of coloration due to the presence
of pigments such as carotenoids. This process may also result in concentrations of contaminants (such as dioxins and
poly aromatic hydrocarbons (PAHs)) which are very difficult to remove.

[0007] Nonetheless, these distillates have been considered generally acceptable for animal feed. There is, however,
increasing concern over contaminant levels. What's more, their strong odor and taste has always made them unsuitable
for use in certain animal feeds: aquatic feed (e.g. for fish and shrimp), feed for young animals (e.g. veal calves and
piglets), and domestic animal food all require the use of less strong-tasting and -smelling oils.

[0008] "Exporter distilled coconut fatty acid, URL:http://www.ecplaza.net/trade-leads-seller/exporter-of-distilled-coco-
nut-fatty--5352705 describes a distilled coconut fatty acid with Lovibond cell red of max.

[0009] Oelochemicals: "Edenor HK 8-18", URL:http://cognis.plansbiz.net/imgs/uploads/&file 08201003728.pdf de-
scribes cocnut fatty acid with a Lovibond 0.2 red.

[0010] US 2012/0041065 relates to lauric acid distillate for animal feed.

[0011] US 5,142,071 describes the selective esterification of long chain fatty acid monoglycerides with medium chain
fatty acids.

[0012] Gregorio C. Gervajio in Bailey’s Industrial Oil and Fat products, Sixth edition - Fatty Acids and Derivatives from
Coconut Oil describes the manufacture and uses of coconut fatty acids.

[0013] Wim De Greyt, in developments in Edible Oil Refining for the Production of High Quality Food lIs, 1018t AOCS
Annual Meeting 2010, describes the edible oil refining process.

[0014] US 4,223,040 describes lauric acid for the prevention and treatment of mycobacterial diseases. There is there-
fore a clear need in the art for a method of producing an antimicrobial composition with better or less taste, smell and
color and with a reduced contaminant content. The present invention addresses this need.

STATEMENTS OF THE INVENTION

[0015] According to a first aspect of the present invention, there is provided a method of producing an antimicrobial
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composition, the method comprising the step of splitting a refined lauric oil to obtain a composition comprising 90% or
more, by weight, free fatty acids, characterized in that the refined oil is an oil that has been brought into contact with
activated carbon.

DESCRIPTION OF INVENTION

[0016] The presentinvention provides a method of producing antimicrobial compositions. The term "antimicrobial" as
used herein refers to substances that are capable of killing or inhibiting the growth of microorganisms such as bacteria
and fungi (including yeasts). In particular, it may refer to substances that are capable of killing or inhibiting the growth
of fungi such as Aspergillus, Candida, Cephalosporum, Fusarium, and Penicillium; yeasts such as Saccharomyces;
Gram-negative bacteria such as Escherichia coli, Salmonella, and Shigella; and Gram-positive bacteria such as Listeria.
[0017] The process of the present invention includes the step of splitting a refined lauric oil to obtain a composition
comprising 90% or more, by weight, free fatty acids, characterized in that the refined oil is an oil that has been brought
into contact with activated carbon. Lauric oils will generally be understood to be oils rich in MCFAs, i.e. in C6-C12 fatty
acids. Examples of such oils include coconut oil, palm kernel oil, babassu oil, cohune oil, tacum oil and cuphea oil. For
the purposes of the present invention, the lauric oil will preferably be selected from coconut oil and palm kernel oil, or
mixtures thereof.

[0018] Crude lauric oils - i.e. as extracted from their original source - will typically not be suitable for use in the present
process due to the presence of high levels of contaminants - such as phosphatides, soaps and pigments - which may
cause an undesirable colour, odor or taste. As such they will first be refined.

Refining typically consists of three major steps: degumming, bleaching and deodorization, all of which will be well known
processes to a person skilled in the art. Thus, the method of the present invention will preferably use lauric oils which
have been subjected to at least degumming, bleaching and deodorization. Other refining steps may also be used. The
refined lauric oils used in the present method will have been treated (or brought into contact) with activated carbon.
[0019] Activated carbon treatment may be performed with powdered, granular, extruded or bead activated carbon -
or with any other known form of activated carbon. Preferably, it will be performed in a column with granular activated
carbon. It may be performed separately from the other refining steps. Alternatively, it may be performed simultaneously
with the bleaching step (e.g. by combining the activated carbon and a bleaching earth together in a single column). The
oil will preferably be brought into contact with the activated carbon at a temperature between 50-120°C, preferably
between 50-90°C. For example, the oil may be brought into contact with the activated carbon at a temperature of about
60°C. The activated carbon may be used, for instance, in an amount of 10g per MT of oil to 50 kg per MT of oil. According
to one embodiment, it will be used in an amount of 1-2 kg per MT of oil. Other parameters and variations thereof will be
apparent to a person skilled in the art.

[0020] According to the present method, a refined lauric oil, brought into contact with activated carbon,is split to obtain
a composition comprising 90% or more, by weight, free fatty acids. Splitting, as described above, is a process for
separating fatty acids from their glycerol backbone. A number of splitting techniques are known in the art and do not all
need to be described in great detail here. For instance, the splitting technique used in the method of the present invention
may consist of chemical hydrolysis and/or enzymatic splitting. By way of illustration only, chemical hydrolysis may be
performed in a batch process (e.g. in a batch autoclave process) or in continuous process (also known as the Colgate-
Emery process). Enzymatic splitting will preferably be performed with lipase enzymes such as those from Candida
Rugosa, Aspergillus niger or Rhizopus arrhizus.

[0021] Preferably, splitting will be achieved through chemical hydrolysis under high pressure and at high temperatures.
The obtained compositions will have a FFA content of at least 90% by weight and will have an appropriate profile for
use as natural antimicrobial agents in the manufacture of animal feeds.

[0022] FFA content is measured using the standard method AOCS Ca 5a-40 (97). Preferably, the composition will
comprise 95% or more, more preferably 97% or more, more preferably 99% or more FFA by weight. The FFAs will have
a high MCFA content. Preferably, they will comprise more than 50% MCFAs. More preferably, they will comprise 60%
or more, 70% or more, or 80% or more MCFAs.

[0023] The term "MCFA" as used herein will be understood, in the context of the present invention, as referring to fatty
acids with a carbon chain length from 6-12 carbon atoms (i.e. caproic acid (C6), caprylic acid (C8), capric acid (C10)
and lauric acid (C12)), as well as to salts, derivatives, emulsions and mixtures thereof. A composition may comprise, by
weight:

e 0-5%, preferably 0-1 %, C6 fatty acids;

e 1-15% , preferably 2-10%, C8 fatty acids;

e 1-15%, preferably 1-8%, C10 fatty acids; and
e 35-70%, preferably 40-55%, C12 fatty acids.
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[0024] The term "refined antimicrobial composition" refers to the fact that the compositions will have less color, a better
taste and/or smell, and/or fewer contaminants (that is to say a lower concentration of contaminants) than similar anti-
microbial compositions obtained by distillation. In particular, the compositions will have:

e a Lovibond red colour of 5 or less; and/or

* an acceptable taste and smell as determined by Method A; and/or
* atotal PAH level of 20 TEQ B[a]P or less; and/or

* atotal dioxin content no greater than 1.5 TEQ.

[0025] Ideally, they will have a Lovibond red colour of 5 or less; and an acceptable taste and smell as determined by
Method A; and a total PAH level of 20 TEQ BJ[a]P or less; and a total dioxin content no greater than 1.5 TEQ.

[0026] Lovibond red colour is measured on the Lovibond colour scale in accordance with AOCS method Cc13e Red
color is graded on a scale of 0.1 to 20. Preferably, oils obtained according to the method of the present invention will
have a Lovibond Red colour of 5 or less, more preferably of 2 or less, more preferably of 1 or less, for example of 0.5
or less. Ideally, the oils will be white (when in their solid state).

[0027] They will also preferably be devoid of any burnt taste or smell (which is often associated with e.g. coconut oil
due to the processes used to dry the source materials). Taste and odor are assessed according to Method A: AOCS
Method Cg 2-83. According to this method, oils are given a score from 1 to 10, wherein 1 indicates an oil with a very
strong taste and/or odor, and 10 indicates a tasteless, odorless oil. Compositions will be considered as having an
acceptable taste and odor if, when measured according to Method A, they have a score of 7 or more. Preferably, the
compositions will be characterized by a score of 8 or more.

[0028] Advantageously, the compositions will also have very low levels of contaminants. In particular, they will pref-
erably have reduced levels of polycyclic aromatic hydrocarbons (PAHs) and of dioxins and dioxin-like compounds (DLCs)
compared to corresponding oils obtained by distillation and fractionation. For ease of reference, dioxins and DLCs will
commonly be referred to herein simply as dioxins.

[0029] Astoxic compounds all have adifferenttoxic effects, toxicity is typically measured in terms of toxicity equivalence
(TEQ). TEQ is calculated as the product of the concentration of an individual toxic compound in a sample (in g/kg) and
its corresponding toxicity equivalency factor (TEF), i.e. as follows:

TEQ of compound A = concentration of A x TEF of A

[0030] The TEF of acompound is expressed as a number, between 0 and 1, which represents the compound’s relative
toxicity compared to that of the most toxic known compound in that category of compounds. Thus, for instance, the TEFs
for PAHs are calculated relative to the toxicity of benzo[a]pyrene - and the PAH content of a composition will therefore
be expressed in terms of TEQ B[a]P. The TEFs of dioxins are calculated relative to the toxicity of 2,3,7,8-tetrachlorod-
ibenzodioxin (TCDD) - with the dioxin content of a composition conventionally being expressed simply in terms of "TEQ".
[0031] The toxicity of a composition - i.e. its total toxicity equivalence - will depend, to a certain extent, on the number
of PAHSs or dioxins being measured. Regulatory guidelines and food and feed law in different countries will often dictate
the number of compounds that must be taken into account when assessing a product’s toxicity. For instance, the
composition will preferably have a total PAH content of no more than 20 TEQ B[a]P, wherein this total TEQ value
corresponds to the sum of TEQs for four specific PAHs, namely benzo[a]pyrene, benzo[a]anthracene, benzo[b]fluoran-
thene and chrysene (this is referred to as the 4-PAH method - PAH content can also be measured based on 11 or 12
PAHSs, i.e. using the 11-PAH or 12-PAH methods). In particular, when the antimicrobial composition is produced from
coconut oil, the total PAH content may be up to 20 TEQ B[a]P. If it is produced from palm kernel oil, it will preferably be
no higher than 10 TEQ B[a]P. Preferably, the composition will have a total PAH content of no more than 10, more
preferably no more than 4, more preferably no more than 1 TEQ B[a]P. In addition, the composition will preferably have
a B[a]P content of no more than 2, more preferably no more than 1 TEQ.

[0032] Its total dioxin content will preferably be no more than 1.5, more preferably no more than 1 TEQ - corresponding
to the sum of TEQs for polychlorinated biphenyls (PCB), polychlorinated dibenzo-p-dioxins (PCDD) and polychlorinated
dibenzofurans (PCDF). Furthermore, the composition will preferably have a PCB level no higher than 0.75, more pref-
erably no higher than 0.5 TEQ, and a PCDD+PCDF level preferably no higher than 0.75, more preferably no higher than
0.5 TEQ.

[0033] The compositions are suitable for use as antimicrobial agents for animal feed.

[0034] The term "animal feed" as used herein, includes all solid or semi-solid feeds as well as liquid feeds and pre-
mixes. The animal feed will be admixed with the composition mentioned before to form an animal feed which, when
administered, will provide an effective amount of the composition to the animal.
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[0035] Feeds (or feed compositions) are comprising the above antimicrobial compositions in an amount of 0.05 to
10% by weight, preferably in an amount of 0.2 to 5% by weight, even more preferably in an amount of 0.3 to 2% by
weight, for example in an amount of 0.5 to 1 % by weight.

[0036] In addition to the antimicrobial composition, the animal feeds may further comprise one or more other active
ingredients. These may include any material which can be added to the feed to enhance the animal’s health, performance,
and/or well-being. Examples of such ingredients are referred to in "2006 Feed Additive Compendium" and "Handbook
of Feed Additives 2006".

[0037] Feed compositions may be used, for instance, for equine animals (such as horses), ovine animals (such as
lamb and sheep) and bovine animals (such as cattle), but will be particularly suitable for calves (e.g. veal calves), porcine
animals (such as pigs and piglets), rabbits, poultry (such as chickens, turkeys, ducks, pheasant and quail), domestic
animals (such as cats and dogs), and aquatic animals (such as fish and shrimp).

[0038] The antimicrobial compositions, and animal feeds comprising them, may be used to enhance feed efficiency
and/or enhance growth and/or reduce mortality in animals.

[0039] Feed efficiency is a term generally known in the art and refers to a ratio of weight of food ingested/weight gain
of an animal. Enhancement of feed efficiency is an overall decrease of said ratio.

[0040] Growth and enhancing growth are terms generally known in the art and refer to increases in either, or both,
weight and size (e.g., height, width, diameter, circumference, etc.).

[0041] Growth can refer to an increase in the mass (e.g., weight or size) of the entire animal or of a particular tissue
(e.g., muscle tissue in general or a specific muscle). Alternatively, growth can indicate a relative increase in the mass
ofoone tissue inrelation to another, in particular, an increase in muscle tissue relative to other tissues (e.g., adipose tissue).
[0042] Reducing mortality refers to increasing the survivability or decreasing the death rate in animals after birth or
hatch.

[0043] Effective amount refers to the amounts of administration of the antimicrobial composition, to provide enhanced
growth, enhanced feed efficiency, and/or reduced mortality. Further, such amount and rates should result in no or few
adverse events in the treated animal. As those familiar with the art will understand, the amounts and rates will vary
depending upon a number of factors. These factors include, for example, the type of animal being treated, its weight
and general physical condition, and the dosing regimen. Ranges for the rate of administration of the antimicrobial
composition are from about 1 to about 3000, desirably 10 to 1000, and more desirably from about 10 to about 500 mg/kg
of weight of the animal. These amounts are to be administered normally every day for at least 7 days, at least 2 weeks,
at least 30 days, over 60 days, over 100 days, or for all or a substantial portion of the life of the animal.
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Patentkrav

1. Fremgangsmade til fremstilling af en antimikrobiel sammensaetning, hvor
fremgangsmaden omfatter trinnet at spalte en raffineret laurinolie for at opna en
sammensatning omfattende 90 vasgtprocent eller mere frie fedtsyrer,
kendetegnet ved at den raffinerede olie er en olie som er blevet bragt i kontakt

med aktivt kul.

2. Fremgangsmade ifglge krav 1, kendetegnet ved at den raffinerede olie er en

olie som er blevet degummieret, bleget og desodoriseret.

3. Fremgangsmade ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved at spaltetrinnet vaelges fra kemisk hydrolyse og

enzymspaltning.

4. Fremgangsmade ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved at laurinolien veaelges fra kokosolie, palmekerneolie og
blandinger deraf.
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