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especially when the levels of natural antioxidants have been
reduced by réfining 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.

Phosphatidic acids and their salts and esters have
already been shown to behave as synergists under certail.
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 Jan 1984). The disclosure ir
this specification is however primarily concerned witk
stability related to high temperature use, as in cooking oils.
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The phospﬁaﬁdic acids are phosphorylation products of long-chain mono- or di-
glycerides or mixtures thereof, prepared by the interaction of a phosphorylating agent
such as phosphorus pentoxide with for example vegetable seed 6ils such as sunflower,
rape, safflower etc. They can comprise a complex mixture of chemical species produced
by splitting of fatty acyl residues from the triglycerides in the starting material, and
replacement by phosphate groups. The preferred chain length is C,, or more, preferably
Ci6> up to C,, 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 polyunsaturated fatty acids and their esters rather than

much more easily stabilised materials of lower degrees of unsaturation.
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properties. Accordingly an accelerated room temperature test
has been developed which is appropriate to the evaluation of
edible oil§ particularly susceptible to oxidation by
atmospheric oxygen. '

In this test, which is célied 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 origina:l

value is a useful guantitative measure to compare rates of
spoilage and is known as Ty. '

The rate of oxidation of an edible o0il is primarilv
determined by the number and position of the double bonds in
the molecule. 1In general molecules with one or two double
bonds such as oleic and 1linoleic 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 rapic
indeed and stabilisation is difficult to achieve.
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Freshly e ned evening prinrose oil with a pero u

of 10.2 oxidised progressively in the open dish test with a T3 of 23-days.
The addition of 0.5% of phosphoryl ated jmono-/di- glycerides of partially
har dened rapeseed oil (hereafter PMDG extended the [err] to 33 days.

Li kew se the alternative addition of 0.1% of ascorbyl palmtate (AP)
extended the T3 to 45 days. However when both of these stabilisers were
added si mul t anS&esEpllewing Examplies,ddd USF it tr PSR IOR f t he
extension of the T3 had taken place on an additive basis a T3 of about 55
days at npst uld have been expected for the conbination. Exanple 2
Refined_d@ﬁﬁ Jed evening prinrose oil with an initial PV of 1.8, which
contained only 0.015 to 0.02% of residual total tocopherols, had a PV of
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phosphorylated mono-/di-" glycerides of partially har ened
rapeseed oil (hereafter PMDG) extended the T,  to 33 days.
Likewise the alternative addition of 0.1% of ascorbyl
palmitate (AP) extended the T4 to 45 days. However when both
of these stabilisers were added simultaneously the T, was
extended to about 300 days. If the extension of the T3 had
taken place on an additive basis a T; of about 55 days at most
L]
would have been expected for the combination.

Exanmple 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 Ty 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.¢
oxidised very rapidly in the open dish test, giving a T5 value
of 6 days. The addition of 0.1% of AP extended the T; to 1C
days and that of 0.5% of PMDG to 11 days. However the
addition of both of these substances simultaneously extendet.
the T, to 60 days, demonstrating substantial synergism. IF
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synergism |If This is the replacenent sheet Date: 29 MAY 1998 there
had been no synergism a [err] of abouts 15 days m ght have been expected.
Exanple 4 A concentrate of gama-linolenic acid, 'G.A 70, containing
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much nore suscepti ble to oxidation than natural products with snmaller
concentrapFSHseﬁgﬁcﬁﬁdOriginaI 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 andﬁ&gmééedqys'by the addition of 0.5% of PVMDG However when both
of these additives were present sinultaneously the T3 increased to 85
in contrast to the expected T3 of about 32 if the separate stabilisation
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than natural products with smaller concentrations had an
original PV of 3.4. In the open dish test it afforded a T; 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 T, increased to 85 in contrast to the
expected T; of about 32 if the separate stabilisation effects
of the two cémponents 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 37°C
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.€
after 12 days exposure.

Example 6

A concentrate of eicosapentaenocic acid, ‘EPA 50’
containing 50% of this quintuply unsaturated essential fatt:
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 polyunsaturatec
concentrate to oxidation was demonstrated in that after twc
days the PV was over 200. However when 0.1% of ascorbyl
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rapidly in PV in the open dish test froman initial 4.4 to 85.5 after 4
days. Thexsdpeid after the addition of 0.05%of ascorbic acid and 0.2%f

the sodiumsalt of PMDG had a PV of only 7.8 under the same conditions.
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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% of the

sodium salt of PMDG, had a PV of only 7.8 under the same
conditions. '
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in the formof a salt, optlonally with the further. addition of a tocopherol
or tocotrienol antioxidant . 2. A net hpd according to claim1, wherein
the unsaturated material is in the formof a pharmaceutical for application
by any route, or a topical preparatio&ltﬁtmhe care of treatnent of nornal
or diseased skin, or a nutritional supplenent, or a special food for human
or veterinary use. 3. A nmethod as clainmed in claim1 or 2 wherein the
unsaturated material conprises an n-6 and/or n-3 series fatty acid
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whi ch the mhegcmd@ngn,twhmhm&lngd camprises adding o ﬂ@mﬁbmrxsat@mte preferably
in the for;n %he amoni um Qr sodiumsalt. 6. tho as_cl ai med in
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a tocopherol or tocotrienol antioxidant.

2. A method of preparing compositions constituting 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, which
composition contains a polyunsé.turate as defined in claim 1 stabilised by the addition of
an ascorbic acid/glyceride (PMDG) combination as in claim 1.

3. A method as claimed in claims 1 or 2 wherein the polyunsaturate 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 and preferably 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
at 0.02 to 0.2, and preferably at 0.05 to 0.1% concentratibn, and is preferably in the

form of ascorbyl palmitate or stearate.
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