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Description

[0001] This invention relates to a process for the preparation of a material comprising fatty acids, in particular conjugated
isomers of a polyunsaturated fatty acid, to products obtainable by the process and to food products, food supplements
or pharmaceutical products comprising the products.
[0002] Conjugated isomers of polyunsaturated fatty acids are known to provide health benefits and have been used
in food products. Typically, these products comprise linoleic acid isomers with the cis 9, trans 11 and trans 10, cis 12
isomers often being the most abundantly present isomers in these materials, in general in a 1:1 weight ratio.
[0003] Conjugated polyunsaturated fatty acids are compounds that contain adjacent carbon-carbon double bonds (eg,
one or more -CH=CH-CH=CH- linkages). Conjugated polyunsaturated fatty acids can be prepared from the corresponding
non-conjugated fatty acids. For example, EP-A-0902082 describes a process for producing conjugated polyunsaturated
fatty acids, such as conjugated linoleic acid (CLA). The process involves subjecting non-conjugated polyunsaturated
fatty acids to a treatment with a base in a solvent which is an alcohol with at least 3 carbon atoms and at least two
hydroxyl groups.
[0004] Typical sources of polyunsaturated fatty acids, such as safflower oil, generally contain about 80% by weight
linoleic acid, 12% by weight oleic acid and about 8% by weight saturated fatty acids. Using fractionation and distillation,
only the saturated fatty acids can be removed which means that the linoleic acid content cannot exceed 90% by weight
Accordingly, the amount of conjugated linoleic acid that can be produced in a subsequent conjugation step, such as that
described above, is also limited to a maximum of 90% by weight
[0005] There is therefore a need for materials that contain high amounts of conjugated polyunsaturated fatty acids.
[0006] US 6395778 describes a process for making an enriched mixture comprising a non-conjugated polyunsaturated
fatty acid ester. The process involves a first step of transesterification of an oil to form fatty acid esters, adding urea to
the mixture of fatty acid esters and cooling or concentrating the resulting mixture. The precipitate comprises urea and
the saturated fatty acid esters and the liquid fraction contains more of the polyunsaturated fatty acid esters. The specific
fatty acid esters disclosed are non-conjugated and contain at least five carbon-carbon double bonds. There is no sug-
gestion that the process can be carried out using free fatty acids.
[0007] EP-A-1211304 discloses a method for isolating non-conjugated unsaturated fatty acids by selective crystalli-
sation using urea in methanol as solvent.
[0008] There is no disclosure in US 6395778 or EP-A-1211304 of subsequent conjugation of the fatty acids.
[0009] WO 2005/014516 relates to conjugated linolenic acids and methods of preparation and purification and uses
thereof.
[0010] Yang et al, J Agric Food Chem, vol 52, 14 July 2004, pages 5079-5084 describes the production of conjugated
linoleic acid from soybean oil.
[0011] We have found a process for producing conjugated polyunsaturated fatty acids in surprisingly high yields.
Moreover, when carried out on polyunsaturated fatty acids containing two carbon-carbon double bonds, the process
results in fewer of the trans, trans isomers of the fatty acids relative to cis, trans isomers. It has been unexpectedly found
that the effectiveness of the process is highly dependent on the solvent that is employed in the process.
[0012] Accordingly, the present invention provides a process for the preparation of a material comprising a conjugated
polyunsaturated fatty acid, which comprises:

treating a first fatty acid mixture comprising saturated fatty acids, monounsaturated fatty acids and non-conjugated
polyunsaturated fatty acids in the presence of ethanol to form (i) a solid fraction and (ii) a liquid fraction comprising
a second fatty acid mixture, wherein the second fatty acid mixture has a higher molar ratio of total polyunsaturated
fatty acids to total saturated and monounsaturated fatty acids than the first fatty acid mixture;
separating the solid fraction and the liquid fraction; and
subjecting the second fatty acid mixture or a derivative or reaction product thereof to treatment with a base in the
presence of a solvent, to form conjugated isomers of at least some of the polyunsaturated fatty acids.

[0013] The process of the invention permits the production of materials containing relatively high amounts of conjugated
polyunsaturated fatty acids based on the total amount of fatty acids in the material. Preferably, the material comprises
at least 90% by weight, more preferably at least 91 %, even more preferably at least 92%, most preferably at least 93%,
such as at least 94% or at least 95%, by weight of conjugated polyunsaturated fatty acids based on total fatty acids.
[0014] The terms fatty acid, polyunsaturated fatty acids and related terms as used herein refer to straight chain
carboxylic acids that contain from 12 to 24 carbon atoms, preferably from 14 to 18 carbon atoms. Saturated fatty acids
contain no carbon-carbon double bonds in the alkyl chain, examples are myristic acid (referred to as C14:0), palmitic
acid (C16:0) and stearic acid (C18:0). Monounsaturated fatty acids contain one carbon-carbon double bond in the alkyl
chain, examples are oleic acid (C18:1) and elaidic acid (C18:1). Polyunsaturated fatty acids contain two or more (pref-
erably two) carbon-carbon double bonds in the alkyl chain, examples are linoleic acid (C18:2) and linolenic acid (C18:3).
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[0015] The process of the invention has been found to be particularly effective when the saturated fatty acids, the
monounsaturated fatty acids, and the polyunsaturated fatty acids contain 18 carbon atoms. The conjugated polyunsat-
urated fatty acids produced from such fatty acids are preferably conjugated linoleic acid (CLA). CLA can exist in a number
of isomeric forms, depending on the geometry of the two carbon-carbon double bonds, including: cis 9, trans 11; trans
10, cis 12; cis 9, cis 11; cis 10, cis 12; trans 9, trans 11; and trans 10, trans 12. The cis 9, trans 11 and trans 10, cis 12
isomers are generally the most abundant. The process of the invention can be used to produce any one or all of the
isomers, and will generally result in the formation of an isomer mixture in which the cis 9, trans 11 and the trans 10, cis
12 isomers are the predominant CLA isomers.
[0016] The process of the invention involves a step of treating a first fatty acid mixture comprising saturated fatty acids,
monounsaturated fatty acids and polyunsaturated fatty acids in the presence of ethanol to form (i) a solid fraction and
(ii) a liquid fraction comprising a second fatty acid mixture. This treatment provides a liquid fraction having a higher molar
ratio of total polyunsaturated fatty acids to total saturated and monounsaturated fatty acids than the first fatty acid mixture.
Preferably, this treatment involves treatment with urea, so that the solid fraction comprises urea, typically together with
at least a proportion of the saturated fatty acids and/or the monounsaturated fatty acids. The treatment therefore results
in a mixture that is enriched in polyunsaturated fatty acids relative to the first fatty acid mixture starting material. It has
been surprisingly found that the use of ethanol in this stage of the process, instead of methanol as taught by EP-A-
1211304, results in a higher yield of conjugated isomers after the subsequent conjugation step of the invention and,
when the polyunsaturated fatty acids contain two carbon-carbon double bonds, a reduction in trans, trans isomers which
can be beneficial if cis, trans isomers are required.
[0017] In the treatment step, the urea and the first fatty acid mixture are typically combined in liquid form. Preferably,
a solution of urea in ethanol is combined with the first fatty acid mixture by adding the solution to the fatty acid mixture
or vice versa. The step is generally carried out at a temperature of about 10°C to 80°C and is optionally followed by a
heating step to increase the temperature to up to 80°C, if necessary. The reaction mixture is then preferably cooled to
a temperature at which the urea crystallises from the mixture, such as a temperature of from 0°C to 30°C. The urea
crystals, which contain some saturated fatty acid and/or monounsaturated fatty acid, are separated from the mixture,
for example by filtration or centrifugation. The resulting liquid comprises a second fatty acid mixture enriched in polyun-
saturated fatty acids.
[0018] The amount of urea that is used in the preferred embodiment of the process is preferably sufficient to give a
weight ratio of urea:ethanol of at least 1:5, preferably at least 1:4 and more preferably a weight ratio in the range of from
1:4 to 1:2. The amount of urea based on the first fatty acid mixture is preferably sufficient to give a weight ratio of urea:
first fatty acid mixture of at least 2:1, preferably at least 3:1 and more preferably a weight ratio in the range of from 3:1 to 5:1.
[0019] The solvent for the process comprises ethanol. The ethanol may contain up to 20% by weight of one or more
other solvents such as water and/or methanol. Therefore, the first fatty acid mixture is typically treated in the presence
of a solvent comprising at least 80% by weight ethanol. Preferably, for economic reasons, the ethanol contains from 2%
to 10% by weight water.
[0020] The second fatty acid mixture that is obtained after treatment of the first fatty acid mixture is optionally subjected
to further process steps (prior to treatment with the base in the conjugation step) to form a derivative or reaction product
thereof. For example, the further process steps may include purification, removal of solvent from the liquid, esterification
to form C1 to C6 alkyl esters of the fatty acids, and combinations of these steps. Generally, any derivatisation or reaction
should not have the effect of significantly altering the distribution of fatty acids or, after derivatisation or reaction, fatty
acid residues, in the mixture. It is particularly undesirable to reduce the amount of polyunsaturated fatty acids relative
to other fatty acids in the mixture.
[0021] The first fatty acid mixture may be obtained by methods which are known in the art. The first fatty acid mixture
will typically be derived from an animal or vegetable source. The first fatty acid mixture is preferably obtained from an
oil comprising from 50% to 85% by weight based on total fatty acids of polyunsaturated fatty acids containing 18 carbon
atoms. Suitable vegetable oils include safflower oil, sunflower oil, rape seed oil, cotton seed oil, soybean oil and linseed oil.
[0022] The first fatty acid mixture is preferably obtained by a method comprising the hydrolysis of the oil, for example
with a base, such as sodium hydroxide. The process may be carried out in the presence of a solvent such as ethanol
and is typically followed by acidification to form the free fatty acids. The free fatty acids may be extracted and optionally
purified.
[0023] In the process of the invention, the second fatty acid mixture or a derivative or reaction product thereof is
subjected to treatment with a base in the presence of a solvent, to form conjugated isomers of at least some of the
polyunsaturated fatty acids. The second fatty acid mixture preferably comprises free fatty acids. This process may be
carried out according to the teaching in EP-A-0902082, the contents of which are incorporated herein by reference.
[0024] The solvent that is used in this step of the process is preferably an alcohol with at least 3 carbon atoms and at
least two hydroxyl groups.
[0025] A very suitable solvent is 1,3-dihydroxypropane or 1,2-dihydroxypropane (ie, propylene glycol). These solvents
are foodgrade so that traces left in the products are not harmful. The reaction is preferably performed in the absence of
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glycerol.
[0026] The base that is used in the conjugation step may be any base, but the best results are obtained with NaOH
or KOH as base. Suitable concentrations for the base are greater than 0.25 mole/l of solvent, preferably 0.25-3.5 most
preferably 1.25-2,75 mole/l. Using higher amounts of base leads to the formation of products, wherein many isomers
(in particular C18:2 trans/trans-isomers) are present.
[0027] The products are suitably isolated from the crude reaction mixture by the addition of diluted acid to the soap
formed until an acidic pH is achieved (preferably: pH 1 to 3), whereupon the oil is separated from the water, washed
with water to pH 6 to 8 and dried. The addition of the acid results in the formation of an inorganic salt comprising the
cation of the base (such as a sodium ion or potassium ion) and the anion of the acid (such as chloride or sulphate).
Thus, the salt formed can be, for example, potassium sulphate. It has been found that the presence of the salt can
interfere with subsequent extraction of the product. Therefore, it is preferred that the process comprises the step of
removing at least a part of the salt or salts formed from the base and the acid, after the acidification step. The salt may
be removed by separation of the salt in solid form from the reaction mixture, when the salt has crystallised or precipitated
in the reaction mixture. Preferably, the amount of salt removed is increased by cooling the reaction mixture to increase
salt crystallisation or precipitation. Typically, the salt is removed with the aqueous phase by separation of the aqueous
phase from the non-aqueous phase, followed by cooling of the non-aqueous phase and removal of the salt thus precip-
itated or crystallised (e.g., by filtration).
[0028] Thus, the invention preferably comprises the step of acidifying the second fatty acid mixture after treatment
with the base. The acidified product is optionally purified. It is also preferred that at least a proportion of the salts formed
on acidifying is removed and the resulting mixture is subsequently purified. The term "purified" refers to any increase in
the content of the conjugated isomers of polyunsaturated isomers in the mixture and does not imply 100% purity.
Purification may be effected by removal of any remaining aqueous phase, optionally washing with water and drying,
followed by a further process step such as distillation.
[0029] The conjugated polyunsaturated fatty acids that are produced in the invention may be subjected to further
process steps such as the formation of a mono-, di- or triglyceride of the conjugated isomers of polyunsaturated fatty
acids. This step can be carried out using esterification techniques that are well-known in the art.
[0030] The product of the invention may be used as a starting material for a process in which the amount of one or
more isomers (e.g., geometrical isomers) of the conjugated polyunsaturated fatty acid is enriched relative to the other
isomers. A suitable process is described in WO 97/18320. Therefore, the invention contemplates a process for enriching
one or more isomers of a conjugated polyunsaturated fatty acid using the product of the invention as a starting material.
[0031] Preferably, the product of the process of the invention comprises at least 90% (more preferably at least 92%,
such as at least 93% or at least 94%, even more preferably at least 95%) by weight conjugated linoleic acid, at least
43% by weight of the cis-9, trans-11 isomer of conjugated linoleic acid and at least 43% by weight of the trans-10, cis-
12 isomer of conjugated linoleic acid, or the same amounts of total mono-, di- and tri- glycerides of these acids, wherein
the weight ratio of the cis-9, trans-11 isomer to the trans-10, cis-12 isomer is in the range of 1.1:1 to 1:1.1 (more preferably
1.05:1 to 1:1.05). All percentages are by weight based on total fatty acids. These products may comprise less than 1.5%
by weight (more preferably less than 1.0% by weight, such as less than 0.7% by weight) of trans, trans isomers of
conjugated linoleic acid or glycerides thereof. The products may comprise up to 0.2% by weight saturated fatty acids
and/or up to 7.5% by weight monounsaturated fatty acids, or glycerides of either fatty acids.
[0032] A food product, food supplement or pharmaceutical product may comprise a product of the process of the
invention.
[0033] Products of the process of the invention are optionally used as a blend with a complementary fat
[0034] The blend may comprise 0.3 - 95 wt %, preferably 2-80 wt %, most preferably 5-40 wt % of the product of the
invention and 99.7 - 5 wt %, preferably 98-20 wt %, most preferably 95-60 wt % of a complementary fat selected from:
cocoa butter, cocoa butter equivalents, palm oil or fractions thereof, palmkernel oil or fractions thereof, interesterifed
mixtures of said fats or fractions thereof, or liquid oils, selected from: sunflower oil, high oleic sunflower oil, soybean oil,
rapeseed oil, cottonseed oil, fish oil, safflower oil, high oleic safflower oil, maize oil and MCT-oils.
[0035] The food products (which term includes animal feed), may contain a fat phase, wherein the fat phase contains
the product of the invention The food products are suitably selected from the group consisting of: spreads, margarines,
creams, dressings, mayonnaises, ice-creams, bakery products, infant food, chocolate, confectionery, sauces, coatings,
cheese and soups.
[0036] Food supplements or pharmaceutical products may be sin the form of capsules or other forms, suitable for
enteral or parenteral application and comprise a product of the invention.
[0037] Examples of suitable food products include those selected from the group consisting of margarines, fat con-
tinuous or water continuous or bicontinuous spreads, fat reduced spreads, confectionery products such as chocolate or
chocolate coatings or chocolate fillings or bakery fillings, ice creams, ice cream coatings, ice cream inclusions, dressings,
mayonnaises, cheeses, cream alternatives, dry soups, drinks, cereal bars, sauces, snack bars, dairy products, clinical
nutrition products and infant formulations.
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[0038] Pharmaceutical products include pharmaceutical compositions, such as in the form of tablets, pills, capsules,
caplets, multiparticulates including:

granules, beads, pellets and micro-encapsulated particles; powders, elixirs, syrups, suspensions and solutions.
Pharmaceutical compositions will comprise a pharmaceutically acceptable diluent or carrier. Pharmaceutical com-
positions are preferably adapted for administration parenterally (e.g., orally). Orally administrable compositions may
be in solid or liquid form and may take the form of tablets, powders, suspensions and syrups. Optionally, the
compositions comprise one or more flavouring and/or colouring agents.

[0039] Pharmaceutically acceptable carriers suitable for use in such compositions are well know in the art of pharmacy.
The compositions of the invention may contain 0.1-99% by weight of conjugated fatty acid. The compositions are generally
prepared in unit dosage form. Preferably the unit dosage of conjugated fatty acid is from 1mg to 1000mg (more preferably
from 100mg to 750mg). The excipients used in the preparation of these compositions are the excipients known in the art.
[0040] Examples of food supplements include products in the form of a soft gel or a hard capsule comprising an
encapsulating material selected from the group consisting of gelatin, starch, modified starch, starch derivatives such as
glucose, sucrose, lactose and fructose. The encapsulating material may optionally contain cross-linking or polymerizing
agents, stabilizers, antioxidants, light absorbing agents for protecting light-sensitive fills, preservatives and the like.
Preferably, the unit dosage of conjugated fatty acid in the food supplements is from 1mg to 1000mg (more preferably
from 100mg to 750mg).
[0041] The following non-limiting examples illustrate the present invention. In the examples and throughout this spec-
ification, all percentages are percentages by weight unless otherwise indicated.

Examples

Example 1

[0042] 27.3g NaOH was dissolved in 200ml 95% ethanol. 100g of safflower oil was added and the solution was refluxed
for 2h. The resulting mixture was split with sulfuric acid, then extracted 3 times with 900ml of hexane, the hexane layers
were combined and washed with distilled water until the pH was about 7, the organic layer was then evaporated using
a rotary evaporator. 270g urea was dissolved in 1500ml of 95% ethanol at 30°C and fatty acids were added, then the
mixture was heated to 60°C for 1 hour and then cooled to 20°C for 3 hours. The material was filtered to remove the urea
crystals and the filtrate was then evaporated. 16.8g KOH was dissolved in 55ml propylene glycol in the flask, then 50g
of the fatty acid mixture obtained from the filtrate after evaporation (which contains more than 90% linoleic acid) was
added. The flask was flushed with nitrogen at 150°C for 15 hours. After conjugation, the reaction mixture was placed
into hot 10% sulfuric acid solution, the down layer was discarded and the up layer was washed with hot water till pH 7,
and finally dried over nitrogen. The conjugated linoleic acid was analyzed by GC, HPLC and the results are presented
in Table 1.

Example 2 (Comparative Example)

[0043] The procedure of Example 1 was repeated using exactly the same conditions except that the reaction with
urea was performed with methanol instead of 95% ethanol. After the reaction, the conjugated linoleic acids were analyzed
and the results are shown in Table 1.

Table 1. FAME (fatty acid methyl ester) analysis

Examples 1 2
Ethanol Methanol

C14:0 0.0 0.0

C16:0 0.1 0.3

C16:1c 0.1 0.1

C18:0 0.0 0.0

C18:1 c 6.9 8.6

C 18:2 c,c 0.4 0.4

C18:3 c,c,c 0.1 0.2
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[0044] The table shows the advantages of the process of the invention using ethanol instead of methanol ie, there is
a higher amount of total CLA and main CLA isomers, less trans, trans isomers.

Example 3

[0045] Spreads containing triglycerides of the product of Example 1 can be formulated as follows, using the method
described in WO 97/18320.

(continued)

Examples 1 2
Ethanol Methanol

CLA-9,11 c,c 1.0 1.1

CLA-10,12 c,c 1.1 1.1

CLA-11,13 c,c 1.3 1.0

CLA-OX 0.0 0.3

C18:2 t,t 1.1 1.3

CLA-t,t 1.2 2.0

CLA-9,11 c,t 43.0 41.6

CLA-10,12 t,c 43.3 42.1

SAFA 0.1 0.4

main CLA 86.3 83.7

total CLA 91.2 89.1

• Cx:y refers to fatty acids containing carbon
atoms and y double bonds
• c means cis and t means trans
• CLA is conjugated linoleic acid; CLA-OX refers
to CLA oxidation products
• in CLA m,n, m and n are the positions of the
double bonds in the chain e.g., CLA-9,11 refers
to the 9,11-dienoic acid
• SAFA means saturated fatty acids

Fat Phase wt %

Fat Blend* 40
Hymono 7804 0.3
Colour (2% β-carotene) 0.02
Total 40.32

Aqueous Phase (to pH 5.1) wt %

Water 56.44
Skimmed Milk Powder 1.5
Gelatin (270 bloom) 1.5
Potassium Sorbate 0.15
Citric Acid Powder 0.07
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Example 4

[0046] Dressings containing glycerides of the product of Example 1 can be formulated as follows, using the method
described in WO 97/18320.

Example 5

[0047] This example relates to the conjugation of enriched safflower oil on pilot plant scale.
[0048] 60 kg of potassium hydroxide (50%(wt) solution, KOH) was mixed with 115 kg of propylene glycol. This mixture
was heated to 70°C, while nitrogen was bubbled through the mixture. After this, the nitrogen bubbling was stopped and
95 kg of enriched safflower fatty acids prepared using urea according to the present invention were added to the alkali
propylene glycol.
[0049] The temperature was then increased to 110°C, and the mixture was stirred at this temperature for 2 hours.
After this, the temperature was increased to 135°C and the mixture was stirred at this temperature until the C18:2c
content was below 1 %. This was monitored by removing samples at regular time intervals and analyzing the FAME
composition by GC. In total, three batches were carried out and the average total reaction time was 82 hours.
[0050] The soap from each batch was split with concentrated sulphuric acid. After the conjugation reaction, the mixture
was cooled down to 70°C and diluted with 250 L of hot demi-water. After this, 30 kg of concentrated sulphuric acid was
added to split the soap.
[0051] The obtained mixture was settled and the bottom layer was drained.
[0052] The oil-phases from the three batches were put together and were washed with hot demi-water at 80°C. After
first washing an emulsion layer was formed and therefore only a part of the added water could be drained. During the
second washing the emulsion remains and after draining a part of the added water the oil was dried by applying vacuum.
[0053] The dried oil was distilled over short path distillation. The yield is 170 kg. Because of the emulsion there was
a loss (about 40%) of product yield.
[0054] The FAME analysis of the product in given in Table 2 below.

(continued)

Aqueous Phase (to pH 5.1) wt %

Total 59.66

*Blend of hardstock/Sunflower oil/
glycerides of the product of Example
1 (13/82/5 by weight)

wt%

Liquid oil* 25.0
Maltodextrin 20.0
Dried egg yolk 0.8
Xanthum gum 0.4
Vinegar 5.0
Water 48.8

*Interesterified mixture of
the product with
sunflower oil

Table 2

End mixture end product

C14:0 0 0
C16:0 0.2 0.2
C16:1c 0.1 0.1
C18:0 0 0
CLA t,t 0.9 1.4
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Example 6

[0055] 7700 kilograms of enriched safflower fatty acids were added to 9780 kilograms of propylene glycol under
nitrogen blanketing in a stirred tank reactor. To this, 5120 kilograms of potassium hydroxide (50 wt-% solution, KOH)
was added and heated to 110 °C under nitrogen. After removal of the water, the temperature was increased to 139 °C
and stirred at this temperature until the C18:2cis content in the FAME-analysis was below 1%. The total reaction time
was 42 hours.
[0056] After conjugation, the mixture was first cooled to 100 °C and then diluted with 25 tons of demi-water, followed
by cooling to 55 °C. The diluted soap was split with 3090 kg of concentrated sulphuric acid (98 wt%). The fatty acid
mixture was settled and the bottom water layer was drained. Potassium sulphate crystals, formed during splitting, were
removed completely with the water phase during draining of the bottom layer. The remaining fatty acid phase was cooled
to 55 °C to crystallize all remaining potassium sulphate. This was also removed to prevent emulsion formation in the
following steps.
[0057] The fatty acids phase was heated to 95°C and washed in two steps with respectively 10 tons and 5 tons of hot
demi-water (95°C). No emulsion was found in the washing steps. After washing the oil was dried for distillation.
[0058] The washed fatty acids was distilled by short path distillation to yield 6200 kg of product. Yield loss was reduced
to 20%.
[0059] The FAME analysis of the product is shown below in Table 3.

(continued)

End mixture end product

CLA c9,c 11 0.9 1
CLA c10,c12 0.9 1
CLA 11,13 1 0.8
C18:1t 0 0
C18:1c 4.9 4.7
CLA_OX 0.1 0.2
C18:2 t,t 0.6 0.4
C18:2 c,c 0.9 1.3
C20:0 0 0
C20:1c 0 0
SAFA 0.3 0.2
Main CLA 89.4 88.8
CLA c9,t11 44 43.3
CLA t10,c12 45.5 45.5
Total CLA 93.2 93.2

Table 3

Product analysis

C14:0 0.0
C16:0 0.2
C16:1c 0.1
C18:0 0.1
CLA t,t 0.9
CLA c9,c11 0.9
CLA c10,c12 0.9
CLA 11,13 0.8
C18:1t 0.0
C18:1c 4.8
CLA_OX 0.2
C18:2 t,t 0.6
C18:2 c,c 0.6
C20:0 0.0
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Claims

1. Process for the preparation of a material comprising conjugated isomers of a polyunsaturated fatty acid, which
comprises:

treating a first fatty acid mixture comprising saturated fatty acids, monounsaturated fatty acids and polyunsat-
urated fatty acids in the presence of ethanol to form (i) a solid fraction and (ii) a liquid fraction comprising a
second fatty acid mixture, wherein the second fatty acid mixture has a higher molar ratio of total polyunsaturated
fatty acids to total saturated and monounsaturated fatty acids than the first fatty acid mixture;
separating the solid fraction and the liquid fraction, and
subjecting the second fatty acid mixture or a derivative or reaction product thereof to treatment with a base in
the presence of a solvent, to form conjugated isomers of at least some of the polyunsaturated fatty acids.

2. Process as claimed in Claim 1, wherein the material comprises at least 90% by weight of conjugated isomers of
polyunsaturated fatty acids.

3. Process as claimed in Claim 1 or Claim 2, wherein the polyunsaturated fatty acids contain from 12 to 24 carbon atoms.

4. Process as claimed in any one of the preceding claims, wherein the saturated fatty acids, the monounsaturated
fatty acids, and the polyunsaturated fatty acids contain 18 carbon atoms.

5. Process as claimed in any one of the preceding claims, wherein the conjugated isomers are conjugated isomers of
linoleic acid.

6. Process as claimed in any one of the preceding claims, wherein the first fatty acid fraction is treated with urea and
the solid fraction comprises urea.

7. Process as claimed in any one of the preceding claims, wherein the first fatty acid mixture is treated in the presence
of a solvent comprising at least 80% by weight ethanol.

8. Process as claimed in any one of the preceding claims, wherein the second fatty acid mixture is subjected to further
process steps prior to treatment with the base to form a derivative or reaction product thereof.

9. Process as claimed in Claim 8, wherein the further process steps are selected from purification, removal of solvent,
esterification to form C1 to C6 alkyl esters of the fatty acids and combinations thereof.

10. Process as claimed in any one of the preceding claims, wherein the first fatty acid mixture is obtained from an oil
comprising from 50% to 85% by weight based on total fatty acids of fatty acids containing 18 carbon atoms.

11. Process as claimed in any one of the preceding claims, wherein the first fatty acid mixture is obtained by a method
comprising the hydrolysis of vegetable oil with a base in the presence of ethanol as solvent

12. Process as claimed in Claim 11, wherein the vegetable oil is selected from the group consisting of safflower oil,
sunflower oil, rape seed oil, cotton seed oil, soybean oil and linseed oil.

13. Process as claimed in any one of the preceding claims, wherein the solvent comprises an alcohol having three

(continued)

Product analysis

C20:1c 0.0
SAFA 0.4
Main CLA 89.9
CLA c9,t11 44.3
CLA t10,c12 45.6
Total CLA 93.6
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carbon atoms and at least two hydroxyl groups.

14. Process as claimed in any one of the preceding claims, wherein the solvent is propylene glycol.

15. Process as claimed in any one of the preceding claims, which comprises acidifying the second fatty acid mixture
after treatment with a base.

16. Process as claimed in Claim 15, wherein at least a proportion of the salts formed on acidifying is removed and the
resulting mixture is subsequently purified.

17. Process as claimed in any one of the preceding claims, further comprising the step of forming a mono-, di- or
triglyceride of the conjugated isomers polyunsaturated fatty acids.

Patentansprüche

1. Verfahren zur Herstellung eines Materials, das konjugierte Isomere einer mehrfach ungesättigten Fettsäure enthält,
wobei das Verfahren aufweist
Behandeln einer ersten Fettsäuremischung, die gesättigte Fettsäuren, einfach ungesättigte Fettsäuren und mehrfach
ungesättigte Fettsäuren enthält, in der Anwesenheit von Ethanol, um (i) eine Festfraktion und (ii) eine Flüssigfraktion
auszubilden, die eine zweite Fettsäuremischung aufweist, wobei die zweite Fettsäuremischung ein höheres Mol-
verhältnis an mehrfach ungesättigten Fettsäuren insgesamt gegenüber gesättigten und einfach ungesättigten Fett-
säuren insgesamt als die erste Fettsäuremischung aufweist;
Separieren der Festfraktion und der Flüssigfraktion; und
Unterwerfen der zweiten Fettsäuremischung oder eines Derivats oder Reaktionsprodukts davon unter eine Behand-
lung mit einer Base in Anwesenheit eines Lösungsmittels, um konjugierte Isomere von mindestens einigen der
mehrfach ungesättigten Fettsäuren auszubilden.

2. Verfahren wie in Anspruch 1 beansprucht, wobei das Material bezogen auf das Gewicht an konjugierten Isomeren
mindestens 90 % an mehrfach ungesättigten Fettsäuren aufweist.

3. Verfahren wie in Anspruch 1 oder Anspruch 2 beansprucht, wobei die mehrfach ungesättigten Fettsäuren von 12
bis 24 Kohlenstoffatomen umfassen.

4. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die gesättigten Fettsäuren, die einfach
ungesättigten Fettsäuren und die mehrfach ungesättigten Fettsäuren 18 Kohlenstoffatome umfassen.

5. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die konjugierten Isomere konjugierte
Isomere von Linolsäure sind.

6. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die erste Fettsäurefraktion mit Harnstoff
behandelt wird und die Festfraktion Harnstoff aufweist.

7. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die Fettsäuremischung in der Anwe-
senheit eines Lösungsmittels behandelt wird, das bezogen auf das Gewicht mindestens 80 % Ethanol aufweist.

8. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die zweite Fettsäuremischung vor der
Behandlung mit der Base weiteren Verfahrensschritten unterworfen wird, um ein Derivat oder ein Reaktionsprodukt
davon auszubilden.

9. Verfahren wie in Anspruch 8 beansprucht, wobei die weiteren Verfahrensschritte aus Reinigung, Entfernung von
Lösungsmittel, Veresterung, um C1-C6-Alkylesther der Fettsäuren auszubilden, und Kombinationen davon ausge-
wählt sind.

10. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die erste Fettsäuremischung von einem
Öl erhalten wird, das bezogen auf das Gewicht der Gesamtheit der Fettsäuren von 50 bis 85 % Fettsäuren aufweist,
die 18 Kohlenstoffatome enthalten.
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11. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei die erste Fettsäuremischung durch eine
Methode erhalten wird, die die Hydrolyse von Pflanzenöl mit einer Base in der Anwesenheit von Ethanol als Lö-
sungsmittel aufweist.

12. Verfahren wie in Anspruch 11 beansprucht, wobei das Pflanzenöl aus der Gruppe ausgewählt ist, die aus Färber-
distelöl, Sonnenblumenöl, Rapsöl, Baumwollsaatöl, Sojaöl und Leinsamenöl besteht.

13. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei das Lösungsmittel einen Alkohol auf-
weist, der drei Kohlenstoffatome und mindestens zwei Hydroxylgruppen hat.

14. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, wobei das Lösungsmittel Propylenglykol ist.

15. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, dass das Ansäuern der zweiten Fettsäuremi-
schung nach der Behandlung mit einer Base aufweist.

16. Verfahren wie in Anspruch 15 beansprucht, wobei mindestens ein Anteil der Salze, die beim Ansäuern gebildet
werden, entfernt wird und die resultierende Mischung nachfolgend gereinigt wird.

17. Verfahren wie in einem der vorangehenden Ansprüche beansprucht, das weiterhin den Schritt des Ausbildens eines
Mono-, Di- oder Triglycerids der konjugierten Isomere der mehrfach ungesättigten Fettsäuren aufweist.

Revendications

1. Procédé pour la préparation d’un matériau comprenant des isomères conjugués d’un acide gras polyinsaturé, qui
comprend :

le traitement d’un premier mélange d’acides gras comprenant des acides gras insaturés, des acides gras
monoinsaturés et des acides gras polyinsaturés en présence d’éthanol pour former (i) une fraction solide et (ii)
une fraction liquide comprenant un second mélange d’acides gras, dans lequel le second mélange d’acides
gras a un rapport molaire des acides gras polyinsaturés totaux aux acides gras saturés et monoinsaturés totaux
plus élevé que celui du premier mélange d’acides gras ;
la séparation de la fraction solide et de la fraction liquide ; et
la soumission du second mélange d’acides gras ou d’un dérivé ou produit de réaction de celui-ci à un traitement
avec une base en présence d’un solvant, pour former des isomères conjugués d’au moins certains des acides
gras polyinsaturés.

2. Procédé selon la revendication 1, dans lequel le matériau comprend au moins 90 % en poids d’isomères conjugués
d’acides gras polyinsaturés.

3. Procédé selon la revendication 1 ou la revendication 2, dans lequel les acides gras polyinsaturés contiennent de
12 à 24 atomes de carbone.

4. Procédé selon l’une quelconque des revendications précédentes, dans lequel les acides gras saturés, les acides
gras monoinsaturés et les acides gras polyinsaturés contiennent 18 atomes de carbone.

5. Procédé selon l’une quelconque des revendications précédentes, dans lequel les isomères conjugués sont des
isomères conjugués de l’acide linoléique.

6. Procédé selon l’une quelconque des revendications précédentes, dans lequel la première fraction d’acides gras est
traitée avec de l’urée et la fraction solide comprend de l’urée.

7. Procédé selon l’une quelconque des revendications précédentes, dans lequel le premier mélange d’acides gras est
traité en présence d’un solvant comprenant au moins 80 % en poids d’éthanol.

8. Procédé selon l’une quelconque des revendications précédentes, dans lequel le second mélange d’acides gras est
soumis à des étapes de traitement supplémentaires avant le traitement avec la base pour former un dérivé ou un
produit de réaction de celui-ci.
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9. Procédé selon la revendication 8, dans lequel les étapes de traitement supplémentaires sont choisies parmi la
purification, l’élimination du solvant, l’estérification pour former des esters alkyliques en C1 à C6 des acides gras,
et des combinaisons de celles-ci.

10. Procédé selon l’une quelconque des revendications précédentes, dans lequel le premier mélange d’acides gras est
obtenu à partir d’une huile comprenant de 50 % à 85 % en poids, par rapport aux acides gras totaux, d’acides gras
contenant 18 atomes de carbone.

11. Procédé selon l’une quelconque des revendications précédentes, dans lequel le premier mélange d’acides gras est
obtenu par un procédé comprenant l’hydrolyse d’une huile végétale avec une base en présence d’éthanol en tant
que solvant.

12. Procédé selon la revendication 11, dans lequel l’huile végétale est choisie dans le groupe constitué par l’huile de
carthame, l’huile de tournesol, l’huile de colza, l’huile de coton, l’huile de soja et l’huile de lin.

13. Procédé selon l’une quelconque des revendications précédentes, dans lequel le solvant comprend un alcool ayant
trois atomes de carbone et au moins deux groupes hydroxyles.

14. Procédé selon l’une quelconque des revendications précédentes, dans lequel le solvant est le propylèneglycol.

15. Procédé selon l’une quelconque des revendications précédentes, qui comprend l’acidification du second mélange
d’acides gras après traitement avec une base.

16. Procédé selon la revendication 15, dans lequel au moins une proportion des sels formés par l’acidification est
enlevée et le mélange obtenu est ensuite purifié.

17. Procédé selon l’une quelconque des revendications précédentes, comprenant en outre l’étape consistant à former
un mono-, di- ou triglycéride des isomères conjugués des acides gras polyinsaturés.
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