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[57] ABSTRACT

Processes for imparting a fresh fruit flavor, perticularly
strawberry flavor, to foods by adding a small amount of
substantially pure 2-methyl-2-pentenoic acid, as well as
flavoring concentrate compositions and food composi-
tions prepared with such substantially pure 2-methyl-2-
pentenoic acid.

6 Claims, No Drawings
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PROCESSES FOR PRODUCING STRAWBERRY
FLAVOR COMPOSITIONS AND PRODUCTS

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

This invention relates to novel products and to the
processes for preparing them, and more particularly it
relates to methods of imparting fresh fruit flavor and
aroma to materials by adding [alkyl-substituted al-
kenoic acids] substantially pure 2-methyl-2-pentenoic
acid thereto and to the products so obtained.

There are many different types of foods possessing
fresh fruit and particularly berry flavor, either naturally
or as a result of added flavoring materials. Many of the
highly desirable fresh fruit flavors are troublesome to
reproduce with manufactured flavoring materials, and
one of the most popular and one of the more difficult
satisfactorily to reproduce is strawberry. There are
many formulas for strawberry flavors and flavor con-
centrates and strawberry-flavored candies, beverages,
dessert foods and the like, but the great majority of
these are lacking in an important nuance or character
which is found in fresh strawberries themselves.

This invention provides methods for preparing food-
stuffs having superior fresh fruit flavor and aroma and
the products so obtained.

Further and more specific objects, features and ad-
vantages will clearly appear from the detailed descrip-
tion given below.

The invention accordingly comprises the novel com-
positions and component mixtures comprised in such
compositions, as well as the novel processes and steps of
processes according to which such compositions can be
manufactured, specific embodiments of which are de-
scribed hereinafter by way of example and in accor-
dance with what is now considered the preferred man-
ner of practicing the invention.

Briefly, the methods of the invention for imparting
fresh fruit flavor character to materials comprise adding
small amounts of [2-alkyl-2-pentenoic acids] substan-
tially pure 2-methyl-2-pentencic acid effective to impart
the required flavor character and/or other organoleptic
properties to such materials. This invention also encom-
passes food compositions comprising edible materials in
combination with small but effective amounts of [2-
alkyl-2-pentenoic acids} substantially pure 2-methyl-2-
pentenoic acid to impart the desired flavor to the compo-
sitions.

[ The preferred 2-alkyl-2-pentenoic acid for use in
this invention 18 2-methyl-2-pentenoic acid having the
structural formula:) The 2-methyl-2-pentenoic acid for
use in this invention has the structural formula:

0
I

CH3—CH1—CH=(|3—C—0H
CH;

This material provides a sweet, fruity, berry-like acidic
flavor and aroma. In a purified form suited for use in
this invention it is a clear, water-white, mobile liquid
with an np?3 of about 1.4572. Pure or commercially
pure material can be utilized, and it is preferred that it
contain at least about 90% 2-methyl-2-pentenoic acid.
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The acid can suitably be prepared by a number of pro-
cesses such as treatment of 2-methyl-pentenal with sil-
ver oxide or silver nitrate and an alkali, oxidation of
2-methyl-2-pentenal with dichromate, treatment of 2-
methyl-1-pentene with nitrogen tetroxide, heating 2-
hydroxy-2-methylpentanoic acid and the like. The ma-
terial produced according to any of these processes can
then be further purified as necessary by conventional
techniques such as solvent extraction, distillation, frac-
tional crystallization and the like. A suitable preparation
of 2-methyl-2-pentenoic acid for use in this invention is
shown hereinafter. All parts, proportions, percentages,
and ratios herein are by weight, unless otherwise indi-
cated.

The processes of this invention are particularly apph-
cable to foods and foodstuffs, and as used herein, it will
be understood that foods and foodstuffs include both
solids and liquids. Exemplary of foods into which the
flavoring material and concentrates of this invention
can be incorporated are carbonated and non-carbonated
beverages, powders or liquids for use in the preparation
of carbonated or non-carbonated beverages, puddings,
ice cream, mellorine, gelatin desserts, rock, hard and
starch candies and confections, centers for chocolates,
icings, pie fillings, syrups for sundaes, breakfast foods,
fruit fillings for pastries and the like. It will be appreci-
ated that the 2-methyl-2-pentenoic acid can also be
utilized in natural fruit products such as strawberry
products, and the like where the flavor has been weak-
ened in processing or the natural product has a weak
flavor which would be benefited by enhancement.

While the methylpentenoic acid can be added di-
rectly to foods to which the flavor is to be imparted,
only very small quantities, on the order of some parts
per million, are needed and accordingly it is generally
preferred to combine the acid with other adjuvants such
as carriers or flavoring ingredients and the use of the
methylpentenoic acid with flavoring ingredients to
form flavor concentrates is preferred, as further de-
scribed below. These concentrates can then be added
either directly to the food or combined with a carrier
material and then added to the food. The methylpen-
tenoic acid is preferably added to the food in conjunc-
tion with flavor ingredients which aid in imparting the
desired strawberry character to the final food composi-

tion.
The concentrates according to this invention are

prepared by admixing the methylpentenoic acid with
the other flavoring materials so that the acid comprises
from about one to about 20% of the concentrate. Con-
centrates containing from about 5 to about 15% of the
2-methyl-2-pentenoic acid are preferred. Suitable fla-
voring materials for use in the concentrates of this in-
vention are esters, preferably lower alkyl esters such as
ethyl butyrate, isoamyl butyrate and the like, ethers
such as naphthyl ethyl ether, aldehydes such as vanillin,
alcohols including terpene alcohols such as geraniol,
ketones such as diacetyl, organic acids including aro-
matic acids such as cinnamic acid, essential oils such as
oil of cinnamon and the like, and lactones such as deca-
lactone. Glycidates are well-recognized constituents of
strawberry flavoring materials and are preferred ingre-
dients in the concentrate in certain aspects of this inven-
tion.

It will be understood that the concentrates according
to this invention need not contain all of the aforemen-
tioned classes of flavoring materials, and it should fur-
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ther be understood that the foregoing types of materials
can be bolstered, modified or enhanced by the addition
of still other materials depending upon the particular
flavor character desired, the processing conditions of
the food composition, type and duration of storage, and
the type of foodstuff into which the flavor 1s to be incor-
porated. It will also be understood that whatever other
ingredients or adjuvants the concentrates of this inven-
tion contain, 2-methyl-2-pentenoic acid must be present
if the advantages herein described are to be obtained.

It will be understood by those skilled in the art that
2-methyl-2-pentenoic acid can also be used to benefit a
wide variety of flavoring materials which require a
fresh fruit flavor. Thus, it has also been found beneficial
to incorporate 2-methyl-2-pentenocic acid into fruit fla-
vors such as apricot, prune, pineapple and the like.
When the acid is used in flavors other than strawberry,
it is used in amounts in the concentrates and in the fin-
ished foodstuffs in the same manner as the strawberry.
The types and/or proportions of the adjuvants and
other materials is also varied to obtain the required
flavor character.

The amount of 2-methyl-2-pentenoic acid used in the
food compositions of this invention will vary according
to the type of product, its processing conditions both
before and after the acid and/or other flavors are added,
the storage conditions under which it is to be kept, and
the like. It is generally preferred to use relatively large
amounts of 2-methyl-2-pentenoic acid in hard candies,
while somewhat smaller quantities can be used in soft
candies such as cream fillings, dessert items such as
puddings, gelatin desserts and the like. Lesser quantities
of the pentenoic acid can be used in beverages. It 1s
generally found that the 2-methyl-2-pentenoic acid can
be present in foodstuffs in amounts of from about 0.5 to
about 25 parts per million. Amounts greater than these
are uneconomical and in some instances such greater
amounts of the material result in a flavor which is too
intense and unacceptable to the consumer. When
smaller quantities than set forth above are used, the
contribution of the methylpentenoic acid to the flavor
of the material tends to become lost and the advantages
of the present invention are not wholly reahized.

It has further been found that the amount of methyl-
pentenoic acid to be used in candies and other foods
processed at relatively high temperatures ranges from
about 5 to 20 parts per million, and the amount to be
used in dessert-type foods such as gelatin desserts and
puddings ranges from about 3 to about 10 parts per
million. Amounts of the acid on the order of from about
0.5 to about 4 parts per million are suited for use in
beverages.

As set forth above, the concentrates include other
flavoring materials used in conjunction with the 2-meth-
yl-2-pentenoic acid. In many cases it is difficult homo-
geneously to incorporate these concentrates into foods,
and it is accordingly preferred to utilize a carrier in
conjunction with the acid according to this invention.
The carriers are suitably solids or liquids and should be
non-toxic, edible, essentially flavorless materials which
are inert to the 2-methyl-2-pentenoic acid and any fla-
voring materials or other adjuvants with which it 1s
combined. The flavor of the carrier is not important if it
is subsequently removed during further processing of
the food. The volatility and other properties of the
carrier can be important, depending upon the use to
which the flavor is to be put. If the carrier is a compo-
nent of the finished product, as a syrup would be in a
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candy for example, then it might be required to have a
relatively low volatility. On the other hand, where the
carrier has a definite unwanted odor of its own, it
should be readily volatilized.

The carriers can be solvents for the concentrate and
the 2-methyl-2-pentenoic acid such as sugar syrups,
mono- and polyhydric alcohols such as ethyl alcohol,
glycerin, and glycols such as propylene glycol, glycerin
derivatives such as triacetin and the like. The carriers
can also be non-solvents or weak solvents such as water
or aqueous liquids used in conjunction with an emulsi-
fier, if necessary, to form emulsions, suspensions or
dispersions. Suitable emulsifiers include vegetable gums
such as arabic, acacia, guar, karaya, tragacanth and the
like, pectin, seaweed and other extractives such as car-
rageenan, alginates and the like, gelatin, cellulose deriv-
atives such as methyl cellulose, sodium carboxy methyl
cellulose, methyl ethyl cellulose, and the like, starches
and starch derivatives such as dextrin and the like. Solid
carriers for use in this invention include spray-dried
emulsions, sugar, dextrose and the like, and encapsu-
lated materials. |

It will further be understood that the 2-methyl-2-pen-
tenoic acid is useful in the preparation of fragrance
materials having excellent strawberry and other fresh
fruit odors. Such fresh fruit fragrances are useful for
incorporation in candles, aerosols, and the like.

The following examples are given to illustrate pre-
ferred embodiments of the invention as it is now pre-
ferred to practice it. It will be understood that these
examples are illustrative and the invention is not to be
considered as restricted thereto except as indicated in
the appended claims.

EXAMPLE I

A purified sample of 2-methyl-2-pentenoic acid 1s
prepared by the oxidation of 2-methyl-2-pentenal in the
presence of silver oxide and sodium hydroxide. After
distillation the methylpentenoic acid has a boiling point
of 59° C. at 0.2 mm. Hg, an index of acidity of 98.9%, a
Maschmeijer value of 2.3%, and an np? of 1.4572. It is
a water-white mobile liquid.

The following concentrate is prepared:

Ingredient Percent
Geraniol 1.00

Ethyl methyl phenyl glycidate 133

2-methyl-2-pentenocic acid prepared

as above 4.77

Vanillin 5.66

Ethyl pelargonate 13.06

Isoamyl acetate 14.00

Ethyl butyrate - 58.18

EXAMPLE I
Another concentrate is prepared as follows:

Ingredient Percent
Naphthyl ethyl ether 0.96
Vanillin 2.66
Ethyl methyl phenyl glycidate 2.88
2-methyl-2-pentenoic acid 4.90
Ethyl acetate 9.58
Isoamy! acetate 12.25
Ethyl butyrate 26.20
Isoamyl butyrate 40.57
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[4. A process according to claim 3 wherein the
EXAMPLE III amount of 2-methyl-2-pentenoic acid is from about 1 to
The concentrate prepared in Example 1 is dissolved about 20 percent of the concentrate. ]
in 4 volumes of propylene glycol and the mixture is [5. The process of claim 4 wherein the concentrate 18

added to a hard candy melt at the rate of 1.5 oz. of the 3 admixed with a carrier prior to addition to the composi-

concentrate solution per 100 lbs. of melt. After the fin- tion. } | _
ished candy has been produced, it is found to have an [6. A food composition consisting essentially of a
excellent strawberry flavor. When the candy 1s com- foodstuff and a small amount of 2-methyl-2-pentenoic

pared with candy made under the same conditions, but  acid sufficient to impart a fresh fruit flavor character to
without 2-methyl-2-pentenoic acid in the concentrate, it 10 the composition. ]

‘s found to have an inferior strawberry flavor. [7. The composition of claim 6 wherein the amount
of acid is from about 0.5 to about 25 parts per million of
EXAMPLE 1V the composition. ]

The propylene glycol solution of the concentrate as [3_- A strawbe_rry flavoring concentrate composition
prepared in Example FI11] 7 is added to a simple 15 consisting essentially of an effective amount of 2-meth-

syrup at the rate of } oz. per gallon of syrup. The syrup yl-2-pentenoic acid and at least one adjuvant selected
is acidified by the addition of 1.5 oz. of 50% aqueous from the group consisting of flavor materials and flavor

citric acid solution to each gallon of syrup. A carbon- carriers. ] _ L ,

ated beverage is prepared by admixing one oz. of the 9. A process for preparing a food composition which
flavored, acidified syrup with 5 oz. of carbonated water. 20 comprises "dd‘"%' to a food a strawberry flavor concentrale
The beverage so prepared has an excellent fresh straw- consisting essentially of (1) at least one strawberry flavoring
berry flavor, and is found to be markedly superior to a material selected from the group of lower alkyl esters,

beverage prepared in the same manner but without the naphthyl lower alkyl ethers, vanillin, terpene alcohols,
2-methyl-2-pentenoic acid lower alkyl ketones and aromatic organic acids and (2) an

25 amount of substantially pure 2-methyl-2-pentenoic acid
EXAMPLE V sufficient to impart a fresh strawberry character to the
composition.

10. A process according to claim 9 wherein the amount
of substantially pure 2-methyl-2-pentenoic acid is Jrom
about 1 to about 20 percent of the concentrate.

11. The process of claim 10 wherein the concentrate is

The flavor concentrate prepared in Example II is
admixed with gum arabic and in the proportion of 7 Ibs.
of concentrate to 28 lbs. of gum arabic in 65 Ibs. of 30
water, and the agueous mixture is spray-dried. The

flavor concentrate-carner combination 5o O.b tained 18 0 ived with a carrier prior to addition to the composition.
then added'to a gelaiizm dessert mix in the ratio pf 1 oz. 12. A strawberry flavoring concentrate composition con-
of spray-dried material to 100 Ibs. of dessert miX pOW-  gioyino essentially of an effective amount of substantially
der. The gelatin dessert produced from the mix has an ys .0 2 methyl-2-pentencic acid and at least one adjuvant
excellent strawberry flavor and is markedly superior t0  colorred from the group consisting of flavor materials and
a gelatin dessert prepared in the same manner without g5, cqrriers.
the 2-me-thyl-?-pentenoic acid in the concentrate. 13. A process for imparting a strawberry flavor or aroma
What is claimed: | . to a foodstuff which comprises adding thereto from about
|;1- A process fﬁf: preparing a food composition 44 0,5 up to about 25 parts per million, based on the weight of
which comprises ﬂfldlﬂg to a fOF‘d a 5“_131] amount of  ¢5id foodstuff of a composition consisting essentially of
2-methyl-2-pentenoic acid sufficient to impart a fresh  synrhetically produced substantially pure 2-methyl-2-pen-

fruit flavor character to the composition. J tenoic acid.

[2. The process of claim 1 wherein the amount of 14. A flavor modifying composition useful in imparting a
acid is from about 0.5 to about 25 parts per million of the 45 strawberry flavor to a foodstuff consisting essentially of (i}
food. } from 1 to about 20% by weight of said flavoring composi-

[3. A process for preparing a food composition tion of synthetically produced substantially pure 2-methyl-
which composition which comprises adding to a food a 2-pentenoic acid and (ii) the remainder of said composition

strawberry flavor concentrate consisting essentially of  being at least one adjuvant for said 2-methyl-2-pentenoic
(1) at least one strawberry flavoring material selected 50 acid, selected from the group consisting of geraniol, ethyl
from the group of lower alkyl esters, naphthyl lower methyl phenyl glycidate, vanillin, ethyl pelargonate, 1so-
alky! ethers, vanillin, terpene alcohols, lower alkyl ke- amyl acetate, ethyl butyrate, naphth vl ethyl ether, ethy!
tones and aromatic organic acids and (2) an amount of  acetate, isoam yl butyrate, diacetyl, cinnamic acid, oil of
2-methyl-2-pentenoic acid sufficient to impart a fresh cinnamon and decalactone.

strawberry character to the composition. } 55 * * * % 3
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