
[err] ANTIXIODANT COMPOSITIONS This invention is concerned with
antioxidants. Polyunsaturated materials are readily susceptible to spoilage
by mild oxidation such as by contact with atmospheric oxygen and
antioxidants are required. Most oils of natural occurrence, especially
vegetable oils, already contain antioxidants, most commonly phenolic
compounds such as tocopherols. In some cases however especially when the
levels of natural antioxidants have been reduced by refining or other
processing it is advantageous to supplement residual antioxidants by the
addition of like compounds, of natural or synthetic origin. Furthermore
other chemically dissimilar substances, which in their own right may or may
not also have antioxidant properties, in many cases enhance the overall
antioxidant effect more markedly than would be expected from an additive
consideration of the separate effects. Many substances have been claimed to
act as such synergists under specified conditions, for example ascorbic
acid and its esters and salts are well known synergists for primary
antioxidants such as the tocopherols and thus as proposals for phosphotidic
acid microcapsules containing first oil stabilised with ascorbic acid
(US-A-5015483) and for high temperature stabilisation of evening primrose
oil with lecithin and ascorbic acid (EP-A-0 326 829). Phosphatidic acids
and their salts and esters have already been shown to behave as synergists
under certain conditions with antioxidants that may either be present
naturally in polyunsaturated oils or may be added to such oils (GB 2 123
024 A, published 25 January 1984). The disclosure in this specification is
however primarily concerned with stability related to high temperature use,
as in cooking oils. Further it does not concern the triply and more highly
ethylenically unsaturated materials that are particularly valuable
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in many natural oils. Such materials, including in particular n-6 and n-3
series fatty acids containing three or more double bonds, are highly
susceptible to oxidation even at room temperature. It has now been found in
accordance with the present invention, that a remarkable antioxidant effect
on these materials is given by phosphatidic acids or salts thereof in
combination with ascorbic acid or its salts or esters preferably with long
chain fatty acids. Ascorbyl palmitate or ascorbyl stearate for example, in
combination with the phosphatidic acids, can delay ambient-temperature
oxidation of the above fatty acids or their esters such as glyceride oils
to give a very extended spoilage time under ordinary commercial conditions.
Furthermore the presence of endogenous tocopherols and/or tocotrienols or
the addition of small amounts of purified alpha-tocopherol can further
enhance the protective effect. The phosphatidic acids are phosphorylation
products of long-chain mono- or di- glycerides or mixtures thereof prepared
by the interaction of a phosphorylating agent such as phospherous pentoxide
with for example vegetable seed oils such as sunflower, rape, safflower
etc. They can comprise a complex mixture of chemical specifies produced by
splitting of fatty acyl residues from the triglycerides in the starting
material, and replacement by phosphate groups. The preferred chain length
is [err] or more, preferably [err] up to [err] or higher, according to the
fatty acyl residues present in the initial triglyceride. Ascorbic acid and
its esters may be of natural or synthetic origin but long chain esters such
as those discussed in the preceding paragraph are preferred because they
are more soluble in oils than ascorbic acid itself or its short chain
esters. The present invention is distinguished from previous proposals
concerned with glyceride oil stabilisation in that it is primarily
concerned with long term stabilisation at ambient temperatures, and with
triply or mass highly ethylenically unsaturated materials particularly
fatty acids and their esters rather than much more easily stabilised
materials of lower degrees of unsaturation. This is the replacement sheet
Date: 2 9 MAY 1998    



F_                                                 [err] 3 The stability of
edible oils is usually judged by means of an accelerated test conducted at
[err] C or above that seeks to effect rapid oxidation.   For oils designed
for frying, baking or other culinary purposes this is realistic.  However
if oils are specifically for storage and consumption at ambient
temperatures such as for salad dressings or for medicinal or pharmaceutical
applications such tests are not realistic. Not only does the oxidation
mechanism change in character as the temperature is raised but highly
unsaturated acids themselves undergo chemical changes at elevated
temperatures that may have adverse  effects on their biological properties.
Accordingly an accelerated room temperature test has been developed which
is appropriate to the evaluation of edible  oils  particularly  susceptible
to  oxidation  by atmospheric oxygen. In this test, which is called the
open dish test, oil is. exposed in a  thin layer in a Petri dish of about
10 cm diameter to  atmospheric oxygen at room or other temperature. The
rate of spoilage is measured by determining peroxide values periodically
usually over a period of several days. The time needed for the peroxide
value to treble its original value is a useful quantitative measure to
compare, rates of spoilage and is known as [err]. The rate of oxidation of
an edible oil is primarily determined by the number and position of the
double bonds in the molecule.  In general molecules with one or two double
bonds  such  as  oleic  and  linoleic  acid  deteriorate progressively on
long term storage. If three double bonds are present however, as for
example in gamma linolenic acid, 



deterioration is much more rapid and stabilisation becomes essential. If
there are more than three double bonds as in some animal fats and in marine
oils spoilage is very rapid indeed and stabilisation is difficult to
achieve.    4 The following Examples illustrate the invention. Example 1
Freshly extracted unrefined evening primrose oil with a peroxide value (PV)
of 10.2 oxidised progressively in the open dish test with a T3 of 23 days.
The addition of 0.5% of phosphorylated mono-/di- glycerides of partially
hardened rapeseed oil (hereafter PMDG) extended the [err] to 33 days.
Likewise the alternative addition of 0.1% of ascorbyl palmitate (AP)
extended the T3 to 45 days.  However when both of these stabilisers were
added simultaneously the T3 was extended to about 300 days.  If the
extension of the T3 had taken place on an additive basis a T3 of about 55
days at most would have been expected for the combination. Example 2
Refined decolourised evening primrose oil with an initial PV of 1.8, which
contained only 0.015 to 0.02% of residual total tocopherols, had a PV of
6.0 and a T3 of 2 days in the open dish test. The addition of 0.1% AP and
0.5% PMDG reduced the PV to 1.3 after 2 days and to 3.9 after 12 days
exposure. The further simultaneous  addition  of  0.005% of a highly
purified preparation of a-tocopherol suppressed the increase of PV even
more effectively, to 1.1 after 2 days and 1.5 after 12 days exposure. 



Example 3 A freshly rendered fish oil with an original PV of 8.6 oxidised
very rapidly in the open dish test, giving a T3 value of 6 days. The
addition of 0.1% of AP extended the T3 to 10 days and that of 0.5% of PMDG
to 11 days.   However the addition of both of these substances
simultaneously extended the [err] to 60 days, demonstrating substantial
synergism.  If This is the replacement sheet Date:  29 MAY 1998    there
had been no synergism, a [err] of about 15 days might have been expected.
Example 4 A  concentrate  of  gamma-linolenic  acid,  'GLA  70', containing
70%  of  this  acid  and  no  traces  of  native tocopherols, and therefore
much more susceptible to oxidation than natural products with smaller
concentrations had an original PV of 3.4. In the open dish test it afforded
a T3 of 10 days which could be extended to 25 days by the addition of 0.1%
of AP and to 17 days by the addition of 0.5% of PMDG. However  when  both
of  these   additives  were  present simultaneously the T3 increased to 85
in contrast to the expected T3 of about 32 if the separate stabilisation
effects of the two components had been merely additive. Example 5 A refined
evening primrose oil with an original PV of 5.9, after submission to the
open-dish exposure test at [err] deteriorated to such an extent that its PV
was 47.6 after 5 days and  87.0 after 12 days.  However, the same oil after



supplementation with 0.1% AP and 0.5% of the sodium salt of PMDG was
stabilised to such an extent that under the same conditions the PV was only
4.3 after 5 days exposure and 8.6 after 12 days exposure. Example 6 A
concentrate of eicosapentaenoic acid, 'EPA 50' containing 50% of this
quintuply unsaturated essential fatty acid in the free acid form and no
natural antioxidant immediately after manufacture, had a PV of 1.2. In the
open- dish test the extreme susceptibility of this polyunsaturated
concentrate to oxidation was demonstrated in that after two days the PV was
over 200.   However when 0.1% of ascorbyl This is the replacement sheet
Date: 29 MAY 1998    stearate and 0.5% of the sodium salt of PMDG were
present together in the oil it was stabilised to such an extent that the PV
after 2 days was only 1.6 and after 7 days was still less than 2. Example 7
Ethyl esters derived from an oil extracted from fungal biomass rich in
arachidonic acid and having no detectable tocopherol content increased
rapidly in PV in the open dish test from an initial 4.4 to 85.5 after 4
days.  The same oil after the addition of 0.05% of ascorbic acid and 0.2%cf
the sodium salt of PMDG, had a PV of only 7.8 under the same conditions.
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CLAIMS 1.    A method of stabilising a triply or more highly ethylenically
unsaturated organic material, susceptible to ambient temperature
atmospheric oxidation, which method comprises admixing with the unsaturated
material i) ascorbic acid as such or in the form of an ester, preferably a
long chain fatty acyl ester, or salt and ii) a phosphorylated mono- or
di-fatty acyl preferably long chain fatty acyl glyceride (PMDG) as such or
in the form of a salt, optionally with the further addition of a tocopherol
or tocotrienol antioxidant. 2.    A method according to claim 1, wherein
the unsaturated material is in the form of a pharmaceutical for application
by any route, or a topical preparation for the care of treatment of normal
or diseased skin, or a nutritional supplement, or a special food for human
or veterinary use. 3.    A method as claimed in claim 1 or 2 wherein the
unsaturated material comprises an n-6 and/or n-3 series fatty acid
containing three or more double bonds. 4.    A method as claimed in claim
1, 2 or 3 in which 0.001 to 0.1 andpreferably 0.01 to 0.02% of a
tocotrienol or tocopherol antioxidant is present, by weight of the
composition. 5.    A method as claimed in any of the previous claims in
which the PMDG is at 0.1 to 1.0% by weight of the composition, preferably
in the form of the ammonium or sodium salt. 6.    A method as claimed in
any of the previous claims in which the ascorbic acid is 0.02 to 0.2, and
preferably at 0.05 to 0.1% concentration, and is preferably in the form of
ascorbyl palmitate or stearate.                              This is the
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