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tion.

This invention relates to antioxidant compositions for
fats and oils. In particular, it relates to acetins and
their utilization as solvent materials for various anti-
oxidant compositions. These acetins can be used alone,
as mixtures with themselves or as mixtures with other
antioxidant solvents such as the mono- and diglycerides.

Most fat and oil antioxidants are solid materials,
However, commercial use often necessitates that these
antioxidants be liquid. Consequently, it is necessary to
employ some solvent or mixture of solvents. Such a
solvent should dissolve a high concentration of the anti-
oxidants; it should be inexpensive, odorless, colorless,
tasteless, compatible with fats and oils, and preferably,
it should be non-toxic.

Various solvents for fat and oil antioxidants are known
and are currently in use. Perhaps the most widely used
solvent is propylene glycol. This solvent is not com-
pletely satisfactory in certain cases; furthermore, a solu-
tion containing a high concentration of citric acid is im-
possible to. achieve. Moreover, other antioxidants are
only sparingly soluble in propylene glycol.

Although certain monoglycerides are good solvents for
butylated hydroxytoluene, butylated hydroxyanisole, and
propyl gallate, these monoglycerides are not useful in
some applications requiring higher concentrations of an
acid synergist, such as citric acid, because they are ex-
tremely poor solvents for citric acid. In these cases
where a high concentration of acid synergist is desired,
it is desirable to maintain the antioxidant concentration
at as high a level as is possible and yet increase the acid
synergist concentration.

Since many antioxidant compositions are mixtures of
several components which usually include citric acid or
other acid synergist, it is highly desirable to have a sol-
vent which will allow the preparation of such solutions.

An object of this invention, therefore, is to provide
solvents for antioxidant compositions for which there
are no other satisfactory solvents at present which fulfill
the desired characteristics to the requisite degree.

Another object is to provide solvents for the various
acid synergists which are used in antioxidant composi-
tions, said solvents being compatible with fats and oils
and with other known solvents.
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Another object of our invention is to provide solvents
for antioxidant compositions which are acceptable for
food use. ’

A still further object of this invention is to provide
an inexpensive and effective means for making solutions
of the various antioxidant compositions, particularly
those which comprise acid synergists.

Other objects will be apparent from the description and
claims that follow.

We have found that the acetins, i.e. mono-, di-, and
tri-acetin, are excellent solvents for fat and oil antioxi-
dants. They are particularly good solvents, when used
alone or in combinations of the acetins themselves or
in combinations of one or more of the acetins with other
solvents, for the acid synergists as typified by citric acid,
phosphoric acid, and the like. When they are used alone,
or in combination with themselves or other solvents, the
acetins very satisfactorily dissolve the various antioxi-
dant compositions.

Because of the several-component composition of most
antioxidant compositions, different acetins are often ad-
vantageously employed as solvents for separate materials
which will make up the final solution, utilizing those
acetins which are the best solvents for the respective ma-
terials. Then, since the acetins are compatible with
each other, the different component solutions can be
brought together to form the final antioxidant solution.
As an example, monoacetin can be used as a solvent for
an acid synergist, while triacetin can be used as a solvent
for a specific antioxidant; then the two solutions can be
brought together, forming a compatible antioxidant mix-
ture in solution. In a like manner, diacetin and tri-
acetin can be used, and other combinations of the acetins,
antioxidants, acid synergists, and other solvents can be
used, depending upon the type of composition which is
desired as an end product. Thus, antioxidant composi-
tions can be produced in solvent media, namely one or
more of the acetins, which permits the combination of
separate solutions without undergoing undesirable effects
such as salting out of components or separation into
phases upon combination.

We have found that diacetin particularly is an excellent
solvent for citric acid, and, like the other acetins, is com-
patible with other antioxidants and with fats and oils.
Triacetin is 2 good solvent for all of the common fat and
oil antioxidants. Mixtures of di- and triacetin are very
good solvents for any of the combinations of the com-
mon fat and oil antioxidants, and especially for the anti-
oxidant compositions containing acid synergists. Mono-
acetin is particularly valuable as a solvent for the various
acid synergists which are employed in antioxidant com-
positions. It has been found to be very useful when
incorporated with other solvents for antioxidants, in-
cluding propylene glycol and the other acetins.

One or more of the acetins can thus be used as solvents
for any of the well-known antioxidants or synergists.
Among the antioxidants which may be dissolved in the
acetins are the phenolic antioxidants, the acetins being
particularly useful as solvents for phenolic antioxidants
such as butylated hydroxyanisole, butylated hydroxytolu~
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ene, propyl gallate, nordihydroguaiaretic acid, gum
guaiac, the tocopherols, hydroquinone, 2,4,5-trihydroxy-
butyrophenone, 2,4,5 - trihydroxyacetophenone, 5 - ace-
naphthenol, etc. The acetins are also useful as solvents
for other classes of fat and oil antioxidants such as
glycine, lecithin, 3,3’-thiodipropionic acid and esters
thereof, etc. as well as various mixtures of any of these
or similar materials.

The acetins are valuable solvents for synergists such
as citric acid, phosphoric acid, ascorbic acid, isopropyl
citrate, and other similar materials. This is one of the
most advantageous and unobvious features of this in-
vention since a common solvent for various solutes in-
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cluding synergists is quite unexpected. Synergists are 15

sometimes called metal deactivators.

The following table illustrates the solubility of typical
antioxidants and synergists in the acetins when used
singularly.

TABLE I
Solubility (percent by weight)

Butyl- | Butyl- 2,4,5- .
Citrie | Propyl | ated Hy-| ated Hy-|{ Trihy- | Hydro-
acid [QGallate| droxy- | droxy- | droxy- |quinone

aniscle | tolueme | butyro-

phenone
Monoacetin. . 25 15 10 10
Diacetin.._... 30 25 30 5 25 10
Triacetin.____ ] 10 &0 30 30 5

As is apparent from Table I, individual acetins or
mixed acetins can be used without any other solvent
components to dissolve various antioxidant and synergis-
tic components. These and other stabilizers mentioned
above can be readily dissolved in acetin solvents (vari-
ous acetic acid esters of glycerine). The invention is
particularly concerned with acetin solutions of mixtures
of synergists and phenolic antioxidants (one or more
of each type of component).

Any of the well-known solvents can be used in com-
bination with the acetins and antioxidant compositions.
Certain embodiments comprise using glycerine, propyl-
ene glycol, acetic acid, naturally occurring fats and oils;
and products derived from naturally occurring fats and
oils such as higher fatty acid monoglycerides, diglycer-
ides, etc. in various combinations with one or more of
the acetins.

The following compositions were prepared and tested.
These data are given in order to illustrate the type compo-
sitions that can be made, and to indicate the Active Oxy-
gen Method (AOM) stability provided by the particular
compositions. These data are based on tests conducted
under equivalent conditions employing similar samples of
lard in each instance. The AOM figures are in hours
required for formation of 20 milliequivalents of perox-
ide per kg. of fat, with air bubbling through the sam-
ples at 98° C. A peroxide value of 20 was taken, ac-
cording to normal practice, as corresponding to a com-
mercially objectionable rancidity level.

In Table II, BHA represents a mixture of isomers con-
sisting of 3-tertiarybutyl-4-hydroxyanisole and 2-tertiary-
butyl-4-hydroxyanisole; BHT represents 3,5-ditertiary-
butyl-4-hydroxy toluene. These antioxidants are fre-
quently referred to in the art as butylated hydroxyanisole
and butylated hydroxytoluene respectively. The Ilatter
compound is sometimes referred to as butylated p-cresol.
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TABLE II

Concen-
tration,
Weight
Percent

AOM
Stability
in Hours

Components of Antioxidant Composition

(@)

25% Solute composed of:
40% BHA (10% of overall)...._ocouecucuon
40% BHT (10% of overall)...._.._.
20% Citric Acid (5% of overall)
75% Solvent composed of:
49, Propyl gallate (3% of overall) ......._.
489, Diacetin (36% of overall) __.________..
48% Corn ofl monoglyceride (36% of overall).

®

30% Solute composed of:
66.7% BHA (20% of overall) .. oceoeon_.
20.0% Propyl gallate (6% of overall)
13.3% Citric acid (4% of overall)....._...__
70% Solvent composed of: 1009, Diacetin (70%
of overall)

93

()

50% Soluu)te composed of: 1009 BHA (50% of
overall) .
50% Solvent composed of: 100% Triacetin (50%
of overall

31

@

30% So{lu)te composed of: 100% BHA (30% of
overall) .
70% Solvent composed of: 100% Diacetin (70%
of overall)

0.067 31

(e)

30% So%lu)te composed of: 100% BHT (30% of
overall) _
70% Solvent composed of: 100% Triacetin (70%
of overall

0.067 52

)

25% Solute composed of: 100% 2,4,5-Tri-
hydroxybutyrophenone (25%, of overall)
75% Solvent composed of: 100% Diacetin (75%
of overall)

0.08 180

— ———— . — . =

()]

30% Solute composed of:
83.3% 2,4,5-Trihydroxybutyrophenone
(25% of overall) . _ oo ooaeiooiooo
16.7% Citric acid (5% of overall)
70% Solvent composed of: 100% Diacetin (70%
of overall)

0.08 190

&)

10% Solute composed of: 100% Hydroguinone
(10% of overall) _ .

90% Solvent composed of: 1009, Diacetin (809,
of overall)

0.20 150

Since most antioxidant compositions are mixtures of
several components, it is impossible to assign specific
limits to the concentration of acetins used. If the con-
centration of one component is varied, there will be an
effect on the maximum concentration of the other com-
ponents. However, as indicated in Table I, certain maxi-
mum concentrations are possible to achieve and, gener-
ally, the maximum concentration is the desirable one.
Therefore, although rather specific solubilities may be
determined for the acetins and one other material as
shown by Table I, since the application of this inven-
tion to actual antioxidant compositions quite frequently
deals with compositions having several components, no
one of which is fixed except by the use for which the
overall composition is intended, the invention is not to be
limited by any specific expressed concentrations of ace-
tins which can be used.

The antioxidant compositions with which this inven-
tion is concerned can be used to stabilize any of the vari-
ous fatty materials subject to rancidity such as solid or
liquid fats and oils, including the free fatty acids such
as oleic acid, the animal fats such as lard and tallow,



the vegetable oils such as soybean oil, corn oil, cotton-
seed oil, and peanut oil, the partial esters of any mono-
or diglycerides, and similar well-known fatty materials.

Thus, the acetins are useful and valuable as solvents,
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tion for addition to fats and fatty oils, which composition
consists  essentially of a homogeneous solution of the
following components by weight: (1) from 5 to 50% of
a solute essentially composed of 0-10 parts of a synergist

alone and in combination with themselves and other sol- § and 5-42 parts of at least one compound normally effec-
vents, for fat and oil antioxidant compositions, particu- tive in stabilizing fats and fatty oils against oxidative
larly those including difficultly fat soluble acid synergists, degradation and (2) from 95 to 50% of a solvent essen-
and provide a means whereby the antioxidant field is ex- tiaily composed of 10-95 parts of at least one acetic acid
panded toward more useful commercxal antioxidant com- ester of glycerine and from 0-69 parts of at least one
positions. - 10 organic compound effective as a solvent for the solute.
Although this invention has been illustrated to a con- Of course, those components (synergists and supple-
siderable extent by Tables I and II, the data provided in mental solvents) where the parts can be 0 part by weight
Table III, as presented hereinbelow, is illustrative of are optional components but if they are present there
other examples of this invention. can be one or more of each of such optional components.
TABLE Ila
) Antioxidant Compositions Giving Approximate Percentages by Weight (2:0.1%) of (a) Solute,
(b) Solvent and (¢) Overall Weight
-Components of Antioxidant Composition
: A B C D B F
Solute components: ‘
Hydroquinone. .
BHT. 832.6 cl5 | 833.3 cl0 | a33.3 ¢10 | 230.0 ¢l5 | a3L.2 ¢l0 | a75 30
BHA 32,6 c15 | a33.3 cl0 | a33.3 ¢l0 | a30.0 cls | a3L.2 10
Propyl gallate al3.1 c6 | a33.3 cle | a20.0 ch | a24.0 cl2 | alg.8 [ 2 P N
o 24,5 ’I‘rihydroxybutyrnnhpnnnp .
~ Cifric acid a2l,7 clo al3.3 ct | 2ald.0 ¢8| als.8 c6 | a25 cl0
Ascorbic acid.-. .
Total solute al00 46 | 2100 €30 | a100 30 | 2100.0 50 | 2100.0 32 | al00 c40
Solvent components:
Monoacetin .
]'I)‘iacethi;l b33.3 c18 | bis.3 cl0 | bla.3 ¢10 | b3o cl5 | bld.7 ¢l0 | b33.3 20
'riacetin._ _
Glyceryl monooleate. b66. 7 36 | b42.8 c30 § b28.6 20 | b40 20 | b29.4 c20 | b66.7 cd0
Corn oil.__. b42.8 c30 | b57.1 c40 | b3o cl5 | 55,9 €38 |- eeeeee
Propylene glycol-.
Total SoIVent. .o coemcemocmeaee b100 e54 | b100 €70 | b100 ¢70 | b100 €50 | b100 68 | b100 60
TABLE 1I1b
Antloxidant Compositions Giving Approximate Percentages by Weight
- (0. 1%) of (a) Solute, (b) Solvent and (¢) Overall Weight
Components of Antioxidant Composition
G H 1 7 K
Bolute components:
Hydroquinone. 3100 5 | a33.3 c5
BHT.. a75 30 a5 30
BHA__
Propyl gallate
2,4,5-Trihydroxybutyrophenone. a50 ch a33.3 ch
Citrie acid. .. . 825 cl0 a2b clo ab0 [
Ascorbic acid- . a33.3 c5
. Total solute 2100 c40 al00 c40 al00 clo al00 ¢5 | al00 cl5
Solvent components:
onoacetin b44.4 ed0 |l a9.4 c8
- Diacetin. .. bi6.7 ¢l0 | b16.7 cl0 | bds. 4 c40
Triacetin b100 c95 a9.4 c8
Glyceryl monooleate. - oaccaamcauannn b50.0 30 { b66.7 c40 al8.8 clé
Corn oil 1b33.3 e20 | bl6.7 cl0 a62.4 c53
Propylene glycol bi11.1 cl0
Total SOIVent . e b100 60 | b100 €60 | b100 €90 | b100 95 | 3100 85

The antioxidant compositions shown in Table III were
subjected to storage at —12° C. for more than 90 hours
with no apparent adverse effects. Some of these com-
positions were rather viscous liquids at sub-zero tem-
peratures but upon warming to room temperature, no
separation was observed. Compositions F, G and H
solidified at —12° C. but upon warming to room tem-
perature they were completely miscible. Antioxidant
potencies for the compositions of Table III were analo-
gous to those illustrated in Table II and depended upon
the concentration of the solutes in the fat or oil serving
as the substrate during the tests.

Analysis of the data presented in Tables I, II and III
shows that advantageous embodiments of this invention
are provided by a normally liquid antioxidant composi-
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The various numerical values for the parts by weight are
based on the figures shown in the various tables and
can be varied somewhat without departing from the scope
of the invention.

The optional organic solvents which can be present are
preferably one or more higher fatty acid glycerides
(mono-, di- and triglycerides) which are normally liquid.
Such glycerides can be readily obtained from fats and
fatty oils, e.g. animal or vegetable fats or oils. These
glycerides are well known in the art as solvents for
antioxidants. Quite obviously, those which are normally
solids are not considered as useful solvents. The higher
fatty acid glycerides can be obtained by reacting a fat or
fatty oil with glycerine, usually in the presence of a cata-
lyst.
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Although the synergists are optional components, the
use of acetins as solvents produces its most advantageous
and unobvious results as to compositions containing
synergists. As shown in Table III, from 5 to 10 parts of
a synergist such as citric acid, phosphoric acid, ascorbic
acid, or the like can be employed to achieve especially
advantageous antioxidant compositions. The use of citric
acid is normally of especially useful advantage.

Since, as already indicated, mixtures of antioxidants
with higher fatty acid glycerides are well known in the
art, care should be taken not to confuse the present in-
vention with such disclosures as illustrated in U.S. Patent
2,745,749 where there is disclosed an acetylated mono-
stearate described as a colorless, odorless and tasteless oil
to which enough propyl gallate was added to prevent the
oxidation of the oleoyl radical (present due to the fact
that the mono-stearate used contained about 3% olein)
when subjected to aeration for more than 700 hours at
208° F. It is obvious that disclosures of this type involve
the employment of very small percentages of antioxidant
compounds in the total mixture. As those skilled in the
art well know, the use of about 0.02% of an antioxidant
is normally adequate and percentages higher than 0.1 are
rarely employed. In contrast, the antioxidant composi-
tions of this invention contain at least 5% of a solute
essentially composed of stabilizing compounds. Accord-
ing to most commercial applications of this invention, the
percentage of solute would be at least 25% by weight of
solute. Although the range from 5% to the probable
commercial minimum of 25% is somewhat arbitrary, it
is conceivable that some situations may exist where anti-
oxidant compositions of advantageous utility would con-
tain solute within this range. In any event, the especially
preferred embodiments of this invention containing solute
in the range of from 25 to 50% are not even remotely
conceivable as a result of any reasonable analysis of
the prior art.

Since the acetins with which this invention is con-
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cerned are specific compounds and are vastly different -

from the higher fatty acid glycerides, it should be noted
that the acetins are by definition acetic acid esters of
glycerine. The three acetins can also be called the mono-
acetate, the diacetate and the triacetate of glycerine. The
term acetin is not generic to acetic acid esters of higher
fatty acid mono- and diglycerides. The term acetin as
used in this specification is only generic to the three
acetic acid esters of glycerine specifically encompassed
within the term acetin.

Although the invention has been described in consider-
able detail with particular reference to certain preferred
embodiments thereof, variations and modifications can be
effected within the spirit and scope of the invention as
described hereinabove and as defined in the appended
claims.
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We claim:

1. A normally liquid antioxidant composition for addx-
tion to fats and fatty oils consisting essentially of from 5
to 50% by weight of active constituents composed of
from 5 to 42 parts by weight of a phenolic antioxidant out
of a total of 5 to 52 parts by weight of active constituents
and from 95 to 5% by weight of a solvent composed of
from 10 to' 95 parts by weight of an acetic acid ester
of glycerine out of a total of 10 to 164 parts by weight
of solvent.

2. An antioxidant composition as defined in claim 1
wherein the active constituents are present in an amount
of from 25 to 50%.

3. An antioxidant composition as defined in claim 2
wherein the active constituents contain from 5 to 10
parts of a synergist selected from the group consisting
of citric acid, phosphoric acid and ascorbic acid and
from 5 to 42 parts of said phenolic antioxidant, and said
solvent is essentially entirely composed of at least one
member selected from the group consisting of an acetic
acid ester of glycerine, propylene glycol and a normally
liquid higher fatty acid glyceride from fats and fatty oils.

4. An antioxidant composition as defined in claim 3
wherein the synergist is citric acid.

5. An antioxidant composition as defined in claim 4
wherein the solvent is composed entirely of at least one
acetic acid ester of glycerine.

6. An antioxidant composition as defined in clalm 4
wherein said solvent contains from 35 to 69 parts of at
least one of said normally liquid higher fatty acid
glycerides obtained from fats and fatty oils.

7. An antioxidant composition as defined in claim 6
comprising tertiary butylhydroxyanisole, 3,5-ditertiary-
butyl-4-hydroxytoluene, propyl gallate, citric acid, di-
acetin, and glyceryl mono-oleate.

8. An antioxidant composition as defined in claim 6
comprising tertiary butylhydroxyanisole, propyl gallate,
citric acid and diacetin. v

9. An antioxidant composition as defined in claim 6
comprising tertiary butylhydroxyanisole, propyl gallate,
citric acid, diacetin and glyceryl mono-oleate.

10. An antioxidant composition as defined in claim 2
comprising tertiary butylhydroxyanisole and diacetin.

11. An antioxidant composition as defined in claim 2
comprising tertiary butylhydroxyanisole and triacetin.
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