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(57) ABSTRACT 
This invention pertains to a method for flavoring an ingest 
ible composition with a flavoring agent in organoleptically 
purified form, unaccompanied by Substances of natural 
origin present in mango. The flavoring agent may be used in 
a wide variety of ingestible vehicles Such as chewing gum 
compositions, hard and Soft confections, dairy products, 
beverage products including juice drinks and juice products, 
green vegetable and chicken products, and the like. The 
present invention also pertains to an ingestible composition 
comprising an ingestible vehicle and an organoleptically 
effective amount of the purified flavoring agent. The present 
invention further pertains to ethyl 3-mercaptobutyrate rep 
resented by the formula, CH(SH)CHCHCOOCHCH, in 
purified form, unaccompanied by Substances of natural 
origin present in mango. The present invention Still further 
pertains to a method to confer, enhance, improve, or modify 
the odor properties of a perfuming composition or a per 
fumed article, which comprises adding to the perfuming 
composition or perfumed article, ethyl 3-mercaptobutyrate 
represented by the formula, CH(SH)CHCHCOOCHCH. 
The present invention Still further pertains to a perfuming 
composition or a perfumed article containing as an active 
perfuming ingredient, ethyl 3-mercaptobutyrate represented 
by the formula, CH(SH)CHCHCOOCHCH. The present 
invention also pertains to a method for preparing ethyl 
3-mercaptobutyrate which comprises reacting ethyl croto 
nate with Sodium hydrogen Sulfide and Sodium bicarbonate 
to form the disulfide dimer of ethyl 3-mercaptobutyrate 
followed by reducing the disulfide dimer to yield ethyl 
3-mercaptobutyrate. 



US 2002/O150662 A1 

ETHYL 3-MERCAPTOBUTYRATE ASA 
FLAVORING OR FRAGRANCE AGENT AND 

METHODS FOR PREPARING AND USING SAME 

BACKGROUND OF THE INVENTION 

0001. This application claims priority from United King 
dom patent application serial no. 0009769.1, filed Apr. 19, 
2OOO. 

0002) 1. Field of the Invention 
0003. This invention pertains to a method for flavoring an 
ingestible composition with a flavoring agent in organolep 
tically purified form, unaccompanied by Substances of natu 
ral origin present in mango. The flavoring agent may be used 
in a wide variety of ingestible vehicles Such as chewing gum 
compositions, hard and Soft confections, dairy products, 
beverage products including juice drinkS and juice products, 
green vegetable and chicken products, and the like. The 
present invention also pertains to an ingestible composition 
comprising an ingestible vehicle and an organoleptically 
effective amount of the purified flavoring agent. The present 
invention further pertains to ethyl 3-mercaptobutyrate rep 
resented by the formula, CH(SH)CHCHCOOCHCH, in 
purified form, unaccompanied by Substances of natural 
origin present in mango. The present invention Still further 
pertains to a method to confer, enhance, improve, or modify 
the odor properties of a perfuming composition or a per 
fumed article, which comprises adding to the perfuming 
composition or perfumed article, ethyl 3-mercaptobutyrate 
represented by the formula, CH(SH)CHCHCOOCHCH. 
The present invention Still further pertains to a perfuming 
composition or a perfumed article containing as an active 
perfuming ingredient, ethyl 3-mercaptobutyrate represented 
by the formula, CH(SH)CHCHCOOCHCH. The present 
invention also pertains to a method for preparing ethyl 
3-mercaptobutyrate which comprises reacting ethyl croto 
nate with Sodium hydrogen Sulfide and Sodium bicarbonate 
to form the disulfide dimer of ethyl 3-mercaptobutyrate 
followed by reducing the disulfide dimer to yield ethyl 
3-mercaptobutyrate. 

0004 2. Description of the Background 

0005 The Generessence TM flavor research program con 
ducted by Bush Boake Allen focuses on developing flavors 
by employing in depth understanding of the Volatile organic 
components present in a wide variety of Samples, for 
example fruits and herbs and coupling this information to 
flavor preference profiling. A number of Sampling and 
analytical techniques are used including extraction and 
headspace analyses often including the Sampling of growing 
fruit or flowers. The flavors are primarily formulated from 
Synthetic chemicals and contain only components identified 
in the Sample. There is no limit to the concentration of 
individual components used apart from organoleptic con 
siderations. A problem with developing flavoring agents for 
fruity and herbaceous materials, Such as mango flavor, is that 
natural plant materials do not contain a Single flavoring 
agent, but rather contain a complex mixture of volatile 
components making identification of characteristic flavors 
very difficult. The Volatiles of mango were analyzed by gas 
chromatography and a combined gas chromatograph-mass 
Spectrometer. The Volatiles were also analyzed by gas chro 
matography on a Sulfur detector. 
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0006 U.S. Pat. No. 4,180,672 (Kurozumi et al.) discloses 
organodithiocyclopentanes Said to inhibit ulcer formation. 
The organodithiocyclopentanes have at position 1, a carbo 
nyl group, a hydroxyl group, or a protected hydroxyl group; 
at position 2, -S-R, wherein R is a monovalent organic 
group containing 1 to 25 carbon atoms, at position 3, 
S-R', -CH-R'-, or -CH=R', wherein R' is a 

monovalent or divalent organic group containing 1 to 25 
carbon atoms, and at position 4, a hydrogen atom, a 
hydroxyl group, or a protected hydroxyl group. When posi 
tions 1 and 4 are both a hydroxyl group or a protected 
hydroxyl group, position 3 is -S-R'. Kurozumi et al. also 
discloses 2-organothio-2-cyclopentenones wherein position 
2 and position 4 are as defined above. 
0007 U.S. Pat. No. 4,189,505 (Mosher) discloses a fla 
vorant for imparting a pork-like flavor to foodstuffs. The 
flavorant is obtained by reacting at an elevated temperature 
in an edible liquid reaction medium a mixture of (a) a Source 
of an amino acid, (b) a lower aliphatic mercaptocarboxylic 
acid, and (c) oleoresin Sage. The mixture contains from 
about 5 to about 300 parts by weight of amino acid source 
per part by weight of mercaptocarboxylic acid and from 
about 0.005 to about 0.3 part by weight of oleoresin sage per 
part by weight of mercaptocarboxylic acid. 

0008 U.S. Pat. No. 4,229,588 (Louthan 588) discloses a 
method for preparing dialkyl dithiodialkanoates Said to be 
useful as paint preservatives. The method comprises con 
tacting a halogen with a mercaptoalkyl ester of the formula, 
R'-O-C-R-SH. R is an alkylene radical having from 1 
to 12 carbon atoms and R' is an alkyl radical having from 1 
to 12 carbon atoms. The mole ratio of halogen to mercap 
toalkyl ester is between 04:1 to 0.6:1. The reaction produces 
a first liquid phase of dialkyl dithiodialkanoate having the 
formula, R-O-CO-R-S-S-R-CO-O-R', and a 
Separate, Second liquid phase of hydrocarbon Solvent. Rep 
resentative mercaptoalkyl ester reagents are methylmercap 
toacetate, methyl 3-mercaptopropionate, methyl 2-mercap 
topropionate, methyl 4-mercaptobutyrate, methyl 
3-mercaptobutyrate, methyl 2-mercaptobutyrate, methyl 
5-mercaptovalerate, methyl 6-mercaptocaproate, ethyl 
2-mercaptoacetate, ethyl 3-mercaptopropionate, propyl 
3-mercaptopropionate, isopropyl 3-mercaptopropionate, and 
cyclohexyl 3-mercaptopropionate. 

0009 U.S. Pat. No. 4,232,167 (Louthan 167) discloses a 
method of preparing mixed esterS Said to be useful as paint 
preservatives. The method comprises reacting hydrogen 
sulfide with an olefinically unsaturated carboxylate of the 
formula, CR=CR(CR),COR', wherein R' is an alkyl 
radical containing 1 to 5 carbon atoms and R is hydrogen or 
R". The integer n is Zero or an integer having the value of 1, 
2, or 3. The total number of carbon atoms in all of the R and 
R" groups is 1 to 15 per molecule. Alkyl mercaptocarboxy 
lates which are produced are represented by the formula, 
HS-(CR),CO.R', wherein R and Rare as described above 
and p is an integer having a value of from 2 to 5. Examples 
of alkyl mercaptocarboxylates include methyl 2-mercapto 
propionate, methyl 3-mercaptopropionate, ethyl 4-mercap 
tobutyrate, n-butyl 6-mercaptohexanoate, isopropyl 6-mer 
captoundecanoate, n-pentyl 6-mercapto-2-(2,2- 
dimethylpropyl)undecanoate, t-butyl 2-mercapto-2- 
methylheptanoate, methyl 3,3-dimethyl-6- 
mercaptohexanoate, and n-propyl 6-mercapto-2,2,3,3,4,4,5, 
5,6-nonamethylheptanoate. 
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0010 U.S. Pat. No. 4,433,134 (Louthan 134) discloses a 
method for preparing alkyl mercaptoalkanoates Said to be 
useful as paint preservatives. The method comprises react 
ing carbon dioxide containing hydrogen Sulfide with an 
olefinically unsaturated carboxylate of the formula 
CR=CR(CR),CO.R. R' is an alkyl radical containing 
from 1 to 5 carbon atoms, each R is Selected independently 
from hydrogen and R'; p is Selected from 0, 1, 2, and 3; and 
the total number of carbon atoms in all the R groups does not 
exceed 15. Examples of alkyl mercaptoalkanoateS produced 
by the catalyzed addition reaction and used in the transes 
terification reaction include methyl mercaptoacetate, methyl 
2-mercaptopropionate, methyl 3-mercaptopropionate, ethyl 
4-mercaptobutyrate, n-butyl 6-mercaptohexanoate, isopro 
pyl 6-mercaptoundecancate, n-pentyl 6-mercapto-2-(3-me 
thyl-1-butyl)undecancate, t-butyl 2-mercapto-2-methylhep 
taneate, methyl 3,3-dimethyl-6-mercaptohexanoate, and 
n-propyl 6-mercapto-2,2,3,3,4,4,5,5,6-nonamethylhep 
tanoate. 

0011 U.S. Pat. No. 5,008,432 (Roberts) discloses a pro 
ceSS for producing mercapto-Substituted compounds. The 
proceSS comprises passing a mixture of hydrogen Sulfide and 
an olefinically unsaturated compound in which the double 
bond is conjugated with an activating group Selected from 
the group consisting of carbonyl, carboxyl, carboxylate, 
carboxamide, nitrile, nitro, and Sulfoxide. The alkyl mer 
captoalkanoates which can be produced by the catalyzed 
addition reaction and used in the transesterification reaction 
include ethyl 4-mercaptobutyrate. 

0.012 While the above disclosure provides some insight 
into flavoring components, the above disclosure does not 
provide Satisfactory flavoring agents. The present invention 
provides a novel flavoring agent without the disadvantages 
which are characteristic of previously known products. The 
present invention also provides methods for preparing and 
using the flavoring agents and the ingestible compositions in 
which it may be employed. 

SUMMARY OF THE INVENTION 

0013 The present invention is directed at a method for 
flavoring an ingestible composition which comprises admix 
ing an ingestible vehicle with an organoleptically effective 
amount of ethyl 3-mercaptobutyrate represented by the 
formula, CH(SH)CHCHCOOCHCH, in purified form, 
unaccompanied by Substances of natural origin present in 
mango. 

0.014. The present invention is also directed at an ingest 
ible composition comprising (i) an ingestible vehicle; and 
(ii) an organoleptically effective amount of ethyl 3-mercap 
tobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unaccom 
panied by Substances of natural origin present in mango. 
0.015 The present invention is further directed at ethyl 
3-mercaptobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unaccom 
panied by Substances of natural origin present in mango. 

0016. The present invention is further directed at a 
method to confer, enhance, improve, or modify the odor 
properties of a perfuming composition or a perfumed article, 
which comprises adding to the perfuming composition or 
perfumed article, ethyl 3-mercaptobutyrate represented by 
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the formula, CH(SH)CHCHCOOCHCH. The present 
invention is further directed at a perfuming composition or 
a perfumed article containing as an active perfuming ingre 
dient, ethyl 3-mercaptobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH 
0017. The present invention is further directed at a 
method for preparing ethyl 3-mercaptobutyrate which com 
priseS reacting ethylcrotonate with Sodium hydrogen Sulfide 
and sodium bicarbonate to form the disulfide dimer of ethyl 
3-mercaptobutyrate followed by reducing the disulfide 
dimer of ethyl 3-mercaptobutyrate to yield ethyl 3-mercap 
tobutyrate. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0018 Applicant has discovered that ethyl 3-mercaptobu 
tyrate, CH(SH)CHCHCOOCHCH, possesses unex 
pected flavor properties and imparts a unique note to flavors, 
especially for conferring in foodstuffs in which it is incor 
porated a green, mango, fruity odor and a green, Sulfur, 
Sweet, muscat grape, fruity, blackcurrant, tropical and fleshy 
flavor. A relatively large number of components were iden 
tified in an analysis of mango. The compounds were tenta 
tively identified by interpretation of their mass spectra and 
gas chromatographic data and confirmed by Synthesis and 
analysis (IR, NMR and mass spectra). Among the compo 
nents identified in the Solvent extract of mango was ethyl 
3-mercaptobutyrate. Ethyl 3-mercaptobutyrate was Synthe 
sized for use as an analytical standard for confirmation of the 
identification. The compound was believed to be of good 
flavor interest Since the material had been targeted with the 
aid of gas chromatographic odor experiments. Ethyl 3-mer 
captobutyrate was found to possess unique flavor character 
istics and has been Successfully incorporated into commer 
cially viable flavors. Ethyl 3-mercaptobutyrate was also 
found to possess unique fragrance characteristics and has 
been Successfully incorporated into commercially viable 
fragrances. Although the absolute concentration of this ester 
in mango was not determined, the ester is present at Such low 
concentrations in mango that it cannot be isolated from the 
fruit in a commercially viable way. 
0019. The following terms are used throughout the speci 
fication and are defined as follows unless otherwise indi 
cated. 

0020. The terms “ingestible” and “edible", as used 
herein, refer to all materials and compositions which are 
used by or which perform a function in the body. These 
materials and compositions include those which are 
adsorbed and those which are not absorbed as well as those 
which are digestible and non-digestible. 
0021. The terms “flavor”, “flavoring", and “flavorant”, as 
used herein, are used interchangeably whenever an organo 
leptic compound is referred to which is intended to Stimulate 
the Sense of taste and Smell. 

0022. The term “organoleptic”, as used herein, refers to 
compounds of the invention which Stimulate the Sense of 
Smell or taste, and are thus perceived as having a charac 
teristic odor and/or flavor. The term “organoleptically 
acceptable Solvent', as used herein, refers to Solvents which 
do not Stimulate the Sense of Smell or taste, and are thus 
perceived as not having a characteristic odor and/or flavor. 
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The term “organoleptically effective amount', as used 
herein, means a level or amount of flavoring compound(s) 
present in a material at which the incorporated compound(s) 
exhibit(s) a Sensory effect. 
0023. In accord with the present invention, applicant has 
discovered a method for flavoring an ingestible composition. 
The method comprises admixing an ingestible vehicle with 
an organoleptically effective amount of ethyl 3-mercapto 
butyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unaccom 
panied by Substances of natural origin present in mango. 
0024. As set out above, ethyl 3-mercaptobutyrate was 
Synthesized for use as an analytical Standard for confirma 
tion of the identification. Ethyl 3-mercaptobutyrate was 
prepared by reacting ethyl crotonate with Sodium hydrogen 
Sulfide and Sodium bicarbonate in water, at room tempera 
ture, to form the disulfide dimer of the product. 

CHCH=CHCOOCHCH, N,N'-9329 
Ethyl crotonate 

CHCHOCOCH2CHS-SCHCH2COOCH2CH 

CH CH 

0025 Disulfide Dimer of Ethyl 3-Mercaptobutyrate 
0026. The disulfide dimer of ethyl 3-mercaptobutyrate 
was then reduced with zinc in acetic acid to yield the desired 
product, ethyl 3-mercaptobutyrate. 

Zn/CHCOOH 
CH3CH2OCOCH2CHS SCHCH2COOCH2CH3 - - 

CH CH 
CH(SH)CHCH2COOCH2CH3 

Ethyl 3-mercaptobutyrate 

0027 Distillation of the crude material at 76-80° C. and 
10 mmHg gave ethyl 3-mercaptobutyrate in 50% yield and 
97% purity. 
0028. Ethyl 3-mercaptobutyrate is of use in the formula 
tion of flavoring compositions, especially for conferring in 
foodstuffs in which it is incorporated a green, mango, fruity 
Sulphurous odor and a green, Sulfur, Sweet, muscat grape, 
fruity, blackcurrant, tropical and fleshy flavor, when used at 
a dose level of 0.1-10 ppb. 
0029. The flavoring agent of the present invention may be 
used in many distinct physical forms well known in the 
flavoring art to provide an initial dosage of the flavoring 
agent and/or a further time-release form of the flavoring 
agent. Without being limited thereto, Such physical forms 
include free forms and encapsulated forms, and mixtures 
thereof. 

0030 The flavoring agent may be used in a wide variety 
of ingestible vehicles. Nonlimiting examples of Suitable 
ingestible vehicles include chewing gum compositions, hard 
and Soft confections, dairy products, beverage products 
including juice products and Soft drinks, and the like. The 
combination of the flavoring agent of the present invention 
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together with an ingestible vehicle and optional ingredients, 
when desired, provides a flavoring agent that possesses 
unexpected flavor value and imparts a unique note to a wide 
variety of flavors, especially tropical flavorS Such as mango 
flavor. 

0031. In a preferred embodiment, the invention is 
directed at an ingestible composition comprising (i) an 
ingestible vehicle; and (ii) an organoleptically effective 
amount of ethyl 3-mercaptobutyrate represented by the 
formula, CH(SH)CHCHCOOCHCH, in purified form, 
unaccompanied by Substances of natural origin present in 
mango. Preferably, the ingestible composition is a beverage 
product, a confectionery composition, or a chewing gum. 

0032. The flavoring agent may further comprise an orga 
noleptically acceptable Solvent. The organoleptically accept 
able solvent may be any solvent which does not interfere 
with the organoleptic properties of the flavoring agents of 
the present invention. In general, the organoleptically 
acceptable Solvent does not stimulate the Sense of Smell or 
taste, and is not perceived as having a characteristic odor 
and/or flavor. Illustrative nonlimiting examples of organo 
leptically acceptable Solvents may be selected from the 
group consisting of propylene glycol, ethanol, triacetin, 
glycerol, and vegetable oils. When employed, the organo 
leptically acceptable Solvent will be present in an amount 
from about 1% to about 99%, preferably from about 5% to 
about 90%, and more preferably from about 20% to about 
80%, by weight. 

0033. The amount of the inventive flavoring agent 
employed in an ingestible composition is an organoleptically 
effective amount to provide a flavoring agent that exhibits a 
Sensory effect. The exact amount of flavoring agent used 
may vary depending upon the type of flavoring agent 
employed, the type of ingestible vehicle employed, and the 
level of flavor desired. In general, the amount of flavoring 
agent present is the ordinary dosage required to obtain the 
desired result. Such dosages are known to the Skilled prac 
titioner in the confectionery arts and are not a part of the 
present invention. In a preferred embodiment, the flavoring 
agent in the flavoring agent is present in an amount from 
about 0.001% to about 1%, preferably from about 0.01% to 
about 0.75%, and more preferably from about 0.1% to about 
0.50%, by weight. 

0034. In the method for flavoring an ingestible compo 
Sition of the present invention, the ingestible composition is 
prepared by admixing the flavoring agent in an ingestible 
vehicle, together with any optional ingredients, to form a 
uniform mixture. The final compositions are readily pre 
pared using Standard methods and apparatus generally 
known by those skilled in the confectionery arts. The 
apparatus useful in accordance with the present invention 
comprises mixing apparatus well known in the confection 
ery arts, and therefore the Selection of the Specific apparatus 
will be apparent to the artisan. 

0035) In another embodiment, the present invention is 
directed at ethyl 3-mercaptobutyrate represented by the 
formula, CH(SH)CHCHCOOCHCH, in purified form, 
unaccompanied by Substances of natural origin present in 
mango. 
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0036). In yet another embodiment, the present invention is 
directed at a method to confer, enhance, improve, or modify 
the odor properties of a perfuming composition or a per 
fumed article, which comprises adding to the perfuming 
composition or perfumed article, ethyl 3-mercaptobutyrate 
represented by the formula, CH(SH)CHCHCOOCHCH. 
Preferably, ethyl 3-mercaptobutyrate is present in the per 
fuming composition or perfumed article in an amount from 
about 0.001% to about 1%, by weight, more preferably ethyl 
3-mercaptobutyrate is present in the perfuming composition 
or perfumed article in an amount from about 0.1% to about 
0.50%, by weight. 

0037. In still yet another embodiment, the present inven 
tion is directed at a perfuming composition or a perfumed 
article containing as an active perfuming ingredient, ethyl 
3-mercaptobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH. Preferably, the perfumed 
article is in the form of a perfume or a cologne, a Soap, a bath 
or shower gel, a Shampoo or other hair care product, a body 
deodorant, an air freshener, a detergent or fabric Softener, or 
a household cleaner. 

0.038. When used for perfuming functional articles, like 
Soaps, bath or shower gels shampoos or other hair care 
products, cosmetic preparations, body deodorants or air 
fresheners, detergents or fabric Softeners, or household 
products, lower concentrations are generally employed. The 
values of these concentrations depend on the nature of the 
article or final perfumed product as well as on the desired 
olfactory effect, and a person skilled in the art will be 
capable of choosing these as a function of these parameters. 
Articles, Such as perfuming or deodorizing products may 
thus typically contain from about 0.1% to about 1% by 
weight of a perfuming composition prepared according to 
the present invention. 

0039. In still yet another embodiment, the present inven 
tion is directed at a method for preparing ethyl 3-mercap 
tobutyrate which comprises reacting ethyl crotonate with 
Sodium hydrogen Sulfide and Sodium bicarbonate to form the 
disulfide dimer of ethyl 3-mercaptobutyrate followed by 
reducing the disulfide dimer of ethyl 3-mercaptobutyrate to 
yield ethyl 3-mercaptobutyrate. 

0040. An important aspect of the present invention 
includes an improved chewing gum composition incorpo 
rating the inventive flavoring agent and a method for pre 
paring the chewing gum composition, including both chew 
ing gum and bubble gum formulations. In general, the 
improved chewing gum compositions will contain a gum 
base, a bulking agent, an organoleptically effective amount 
of a flavoring agent, and various additives Such as a flavor 
ing agent. 

0041. The chewing gum compositions may be reduced 
calorie chewing gums employing high levels of a chewing 
gum base having an enhanced hydrophilic character. These 
reduced-calorie chewing gums will comprise a gum base 
present in an amount from about 50% to about 85%, 
preferably from about 50% to about 75%, and more pref 
erably from about 60% to about 70%, by weight of the 
chewing gum composition. When a reduced-calorie product 
is not desired, the chewing gum composition may contain 
lower amounts of a chewing gum base. These chewing gums 
will comprise a gum base present in an amount up to about 
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55%, preferably from about 15% to about 40%, and more 
preferably from about 20% to about 35%, by weight of the 
chewing gum composition. 

0042. As used herein, the term “reduced-calorie compo 
Sition” means a composition having a caloric value two 
thirds or less than that of a conventional composition. The 
term “tight” or “rubbery' chew refers to a chewing gum 
composition which requires a large amount of muscular 
chewing effort to masticate or to a composition which 
provides a gum bolus with high elasticity and bounce and 
which is difficult to deform. 

0043 Gum bases having an enhanced hydrophilic char 
acter include polyvinyl acetate gum baseS which may also 
contain a low melting point wax. Such gum bases do not 
require a high level of bulking agent to plasticize the gum 
base and render it Soft during chewing. These gum bases 
may be used at higher than normal levels in chewing gum 
compositions in place of a bulking and/or a bulk Sweetening 
agent to prepare high base-low bulking agent reduced 
calorie gums which do not have rubbery or tight chew 
characteristics. These gum bases possess increased hydro 
philic properties over conventional gum bases and appear to 
increase in size during chewing releasing flavoring and 
Sweetening agents which would normally be entrapped in 
the gum base while maintaining a Soft chew texture. 
Reduced-calorie chewing gum compositions prepared with 
Such gum bases in high levels are less hygroscopic (have 
lower moisture-pickup) and are less prone to becoming Stale 
than conventional reduced-calorie gum compositions while 
having comparable firmness and texture. 
0044) The elastomers (rubbers) employed in the gum 
base of the present invention will vary greatly depending 
upon various factorS Such as the type of gum base desired, 
the consistency of gum composition desired and the other 
components used in the composition to make the final 
chewing gum product. The elastomer may be any water 
insoluble polymer known in the art, and includes those gum 
polymers utilized for chewing gums and bubble gums. 
Illustrative examples of Suitable polymers in gum bases 
include both natural and Synthetic elastomers. For example, 
those polymers which are Suitable in gum base compositions 
include, without limitation, natural Substances (of vegetable 
origin) Such as chicle, natural rubber, crown gum, nispero, 
rosidinha, jelutong, perillo, niger gutta, tunu, balata, gutta 
percha, lechi capsi, Sorva, gutta kay, and the like, and 
mixtures thereof. Examples of Synthetic elastomers include, 
without limitation, styrene-butadiene copolymers (SBR), 
polyisobutylene, isobutylene-isoprene copolymers, polyeth 
ylene, and the like, and mixtures thereof. 
004.5 The amount of elastomer employed in the gum 
base will vary greatly depending upon various factorS Such 
as the type of gum base used, the consistency of the gum 
composition desired and the other components used in the 
composition to make the final chewing gum product. In 
general, the elastomer will be present in the gum base in an 
amount from about 0.5% to about 20%, and preferably from 
about 2.5% to about 15%, by weight of the gum base. 
0046) The polyvinyl acetate polymer employed in the 
gum base of the present invention is a polyvinyl acetate 
polymer having a medium molecular weight, Specifically, 
having a mean average molecular weight in the range from 
about 35,000 to about 55,000. This medium molecular 
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weight polyvinyl acetate polymer will preferably have a 
viscosity from about 35 seconds to about 55 seconds (ASTM 
designation D1200-82 using a Ford cup Viscometer proce 
dure). The medium molecular weight polyvinyl acetate 
polymer will be present in the gum base in an amount from 
about 10% to about 25%, and preferably from about 12% to 
about 27%, by weight of the gum base. 

0047 The medium molecular weight polyvinyl acetate 
polymer may also be blended with a low molecular weight 
polyvinyl acetate polymer. The low molecular weight poly 
Vinyl acetate polymer will have a mean average molecular 
weight in the range from about 12,000 to about 16,000. This 
low molecular weight polyvinyl acetate polymer will pref 
erably have a viscosity from about 14 seconds to about 16 
seconds (ASTM designation D1200-82 using a Ford cup 
Viscometer procedure). The low molecular weight polyvinyl 
acetate polymer will be present in the gum base in an amount 
up about 17%, and preferably from about 12% to about 17%, 
by weight of the gum base. 

0.048 When a low molecular weight polyvinyl acetate 
polymer is blended with a medium molecular weight poly 
Vinyl acetate polymer, the polymers will be present in a mole 
ratio from about 1:0.5 to about 1:1.5, respectively. 

0049. The medium molecular weight polyvinyl acetate 
polymer may also be blended with a high molecular weight 
polyvinyl acetate polymer. The high molecular weight poly 
Vinyl acetate polymer will have a mean average molecular 
weight in the range from about 65,000 to about 95,000. The 
high molecular weight polyvinyl acetate polymer will be 
present in the gum base in an amount up to about 5%, by 
weight of the gum base. 
0050. The acetylated monoglycerides in the present 
invention, like the polyvinyl acetate polymer, Serve as 
plasticizing agents. While the Saponification value of the 
acetylated monoglycerides is not critical, preferable Saponi 
fication values are 278 to 292, 316 to 331, 370 to 380, and 
430 to 470. A particularly preferred acetylated monoglyc 
eride has a saponification value above about 400. Such 
acetylated monoglycerides generally have an acetylation 
value (percentage acetylated) above about 90 and a hydroxyl 
value below about 10 (Food Chemical Codex (FCC) III/ 
P508 and the revision of AOCS). 
0051. The use of acetylated monoglycerides in the 
present gum base is preferred over the use of bitter polyvinyl 
acetate (PVA) plasticizers, in particular, triacetin. The acety 
lated monoglycerides will be present in the gum base in an 
amount from about 4.5% to about 10%, and preferably from 
about 5% to about 9%, by weight of the gum base. 

0.052 The wax in the gum base of the present invention 
Softens the polymeric elastomer mixture and improves the 
elasticity of the gum base. The waxes employed will have a 
melting point below about 60° C., and preferably between 
about 45 C. and about 55 C. A preferred wax is low 
melting paraffin wax. The wax will be present in the gum 
base in an amount from about 6% to about 10%, and 
preferably from about 7% to about 9.5%, by weight of the 
gum base. 

0053. In addition to the low melting point waxes, waxes 
having a higher melting point may be used in the gum base 
in amounts up to about 5%, by weight of the gum base. Such 
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high melting waxes include beeswax, vegetable wax, can 
delilla wax, carnauba wax, most petroleum waxes, and the 
like, and mixtures thereof. 
0054. In addition to the components set out above, the 
gum base includes a variety of traditional ingredients, Such 
as a component Selected from the group consisting of 
elastomer Solvents, emulsifiers, plasticizers, fillers, and mix 
tures thereof. These ingredients are present in the gum base 
in an amount to bring the total amount of gum base to 100%. 
0055. The gum base may contain elastomer solvents to 
aid in Softening the elastomer component. Such elastomer 
Solvents may comprise those elastomer Solvents known in 
the art, for example, terpinene resins Such as polymers of 
alpha-pinene or beta-pinene, methyl, glycerol and pen 
taerythritol esters of rosins and modified rosins and gums, 
Such as hydrogenated, dimerized and polymerized roSins, 
and mixtures thereof. Examples of elastomer Solvents Suit 
able for use herein include the pentaerythritol ester of 
partially hydrogenated wood and gum rosin, the pentaeryth 
ritol ester of wood and gum rosin, the glycerol ester of wood 
rosin, the glycerol ester of partially dimerized wood and 
gum rosin, the glycerol ester of polymerized wood and gum 
rosin, the glycerol ester of tall oil rosin, the glycerol ester of 
Wood and gum roSin and the partially hydrogenated wood 
and gum rosin and the partially hydrogenated methyl ester of 
Wood and rosin, and the like, and mixtures thereof. The 
elastomer Solvent may be employed in the gum base in 
amounts from about 2% to about 15%, and preferably from 
about 7% to about 11%, by weight of the gum base. 
0056. The gum base may also include emulsifiers which 
aid in dispersing the immiscible components into a single 
stable system. The emulsifiers useful in this invention 
include glyceryl monoStearate, lecithin, fatty acid 
monoglycerides, diglycerides, propylene glycol monoStear 
ate, and the like, and mixtures thereof. A preferred emulsifier 
is glyceryl monoStearate. The emulsifier may be employed 
in amounts from about 2% to about 15%, and preferably 
from about 7% to about 11%, by weight of the gum base. 
0057 The gum base may also include plasticizers or 
Softeners to provide a variety of desirable textures and 
consistency properties. Because of the low molecular weight 
of these ingredients, the plasticizers and Softeners are able to 
penetrate the fundamental Structure of the gum base making 
it plastic and leSS Viscous. Useful plasticizers and Softeners 
include lanolin, palmitic acid, oleic acid, Stearic acid, 
Sodium Stearate, potassium Stearate, glyceryl triacetate, 
glyceryl lecithin, glyceryl monoStearate, propylene glycol 
monoStearate, acetylated monoglyceride, glycerine, and the 
like, and mixtures thereof. Waxes, for example, natural and 
Synthetic waxes, hydrogenated vegetable oils, petroleum 
waxes. Such as polyurethane waxes, polyethylene waxes, 
paraffin waxes, microcrystalline waxes, fatty waxes, Sorbi 
tan monoStearate, tallow, propylene glycol, mixtures 
thereof, and the like, may also be incorporated into the gum 
base. The plasticizers and Softeners are generally employed 
in the gum base in amounts up to about 20%, and preferably 
in amounts from about 9% to about 17%, by weight of the 
gum base. 
0058 Preferred plasticizers are the hydrogenated veg 
etable oils and include Soybean oil and cottonseed oil which 
may be employed alone or in combination. These plasticiz 
erS provide the gum base with good texture and Soft chew 
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characteristics. These plasticizers and Softeners are gener 
ally employed in amounts from about 5% to about 14%, and 
preferably in amounts from about 5% to about 13.5%, by 
weight of the gum base. 
0059. In another preferred embodiment, the softening 
agent is anhydrous glycerin, Such as the commercially 
available United States Pharmacopeia (USP) grade. Glyc 
erin is a Syrupy liquid with a Sweet warm taste and has a 
Sweetness of about 60% of that of cane Sugar. Because 
glycerin is hygroscopic, it is important that the anhydrous 
glycerin be maintained under anhydrous conditions through 
out the preparation of the chewing gum composition. 
0060. The gum base of this invention may also include 
effective amounts of bulking agents Such as mineral adju 
Vants which may serve as fillers and textural agents. Useful 
mineral adjuvants include calcium carbonate, magnesium 
carbonate, alumina, aluminum hydroxide, aluminum sili 
cate, talc, tricalcium phosphate, dicalcium phosphate, and 
the like, and mixtures thereof. These fillers or adjuvants may 
be used in the gum base compositions in various amounts. 
Preferably the amount of filler, when used, will be present in 
an amount from about 15% to about 40%, and preferably 
from about 20% to about 30%, by weight of the gum base. 
0061 A variety of traditional ingredients may be option 
ally included in the gum base in effective amounts Such as 
coloring agents, antioxidants, preservatives, flavoring 
agents, and the like. For example, titanium dioxide and other 
dyes Suitable for food, drug and cosmetic applications, 
known as F. D. & C. dyes, may be utilized. An anti-oxidant 
Such as butylated hydroxyanisole (BHA), propyl gallate, and 
mixtures thereof, may also be included. Other conventional 
chewing gum additives known to one having ordinary skill 
in the chewing gum art may also be used in the gum base. 
0062) The manner in which the gum base components are 
admixed is not critical and is performed using Standard 
techniques and apparatus known to those skilled in the art. 
In a typical method, an elastomer is admixed with an 
elastomer Solvent and/or a plasticizer and/or an emulsifier 
and agitated for a period of from 1 to 30 minutes. After 
blending is complete, the polyvinyl acetate component is 
admixed into the mixture. The medium molecular weight 
polyvinyl acetate is preferably admixed prior to addition of 
the optional low molecular weight polyvinyl acetate to 
prevent the creation of pockets of polyvinyl acetate within 
the elastomer mixture. The remaining ingredients, Such as 
the low melting point wax, are then admixed, either in bulk 
or incrementally, while the gum base mixture is blended 
again for 1 to 30 minutes. 
0.063. In one embodiment, the invention pertains to a 
reduced-calorie chewing gum composition which comprises 
a gum base present in an amount from about 40% to about 
75%, by weight of the chewing gum composition, which 
comprises (a) an elastomer present in an amount from about 
0.5% to about 20%, by weight of the gum base, (b) a 
medium molecular weight polyvinyl acetate polymer having 
a molecular weight from about 35,000 to about 55,000 
present in an amount from about 10% to about 25%, by 
weight of the gum base, (c) an acetylated monoglyceride 
present in an amount from about 4.5% to about 10%, by 
weight of the gum base, (d) a wax having a melting point 
below about 60° C. present in an amount from about 6% to 
about 10%, by weight of the gum base, and (e) a material 
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Selected from the group consisting of elastomer Solvents, 
emulsifiers, plasticizers, fillers, and mixtures thereof, 
present in an amount to bring the total amount of gum base 
to 100%, by weight of the gum base. 
0064 Chewing gum compositions employing a high 
level of a chewing gum base having an enhanced hydro 
philic character are more fully described in U.S. Pat. No. 
4,872,884, which disclosure is incorporated herein by ref 
CCCC. 

0065 Other gum bases having an enhanced hydrophilic 
nature and Suitable for use in reduced-calorie chewing gum 
compositions in high levels may also be employed in the 
present invention. In general, these gum bases may be 
employed in amounts up to 99%, preferably from about 40% 
to about 85%, and more preferably from about 40% to about 
75%, by weight of the chewing gum composition. Suitable 
gum bases having an enhanced hydrophilic nature include, 
for example, those disclosed in U.S. Pat. No. 4,698,223, 
which disclosure is incorporated herein by reference. The 
gum base is formulated with the inventive flavoring agent 
and conventional additives Such as a bulking agent to 
prepare a wide variety of Sweetened chewing gum compo 
Sitions. 

0066. The amount of gum base employed in the chewing 
gum composition will vary depending on Such factors as the 
type of gum base used, the consistency desired, and the other 
components used to make the final chewing gum product. In 
general, the gum base having an enhanced hydrophilic 
character will be present in the chewing gum composition in 
an amount from about 50% to about 85%, preferably from 
about 50% to about 75%, and more preferably from about 
60% to about 70%, by weight of the chewing gum compo 
Sition. 

0067. In another embodiment, the invention pertains to a 
chewing gum composition which contains lower amounts of 
a chewing gum base. In general, the gum base in these 
chewing gum compositions will be present in an amount up 
to about 55%, preferably from about 15% to about 40%, and 
more preferably from about 20% to about 35%, by weight of 
the chewing gum composition. In this embodiment, the gum 
base will comprise an elastomer and a variety of traditional 
ingredients Such as an elastomer Solvent, waxes, emulsifiers, 
plasticizers or Softeners, bulking agents Such as mineral 
adjuvants which may serve as fillers and textural agents, 
coloring agents, antioxidants, preservatives, flavoring 
agents, and the like, and mixtures thereof. Illustrative 
examples of these gum base components have been set out 
above. 

0068. Once prepared, the gum base may be formulated 
with the flavoring agent of the present invention and con 
ventional additives to prepare a wide variety of chewing 
gum compositions. 

0069. The chewing gum compositions generally include 
bulking agents. These bulking agents (carriers, extenders) 
may be water-Soluble and include bulking agents Selected 
from the group consisting of, but not limited to, monosac 
charides, disaccharides, polysaccharides, Sugar alcohols, 
and mixtures thereof; isomalt (a mixture of alpha-D-glu 
copyranosyl-1,6-mannitol and alpha-D-glucopyranosyl-1,6- 
Sorbitol manufactured under the tradename Palatinit by 
Suddeutsche Zucker), maltodextrins; hydrogenated Starch 
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hydrolysates, hydrogenated hexoses, hydrogenated disac 
charides, minerals, Such as calcium carbonate, talc, titanium 
dioxide, dicalcium phosphate, celluloses and the like, and 
mixtures thereof. Bulking agents may be used in amounts up 
to about 60%, and preferably in amounts from about 25% to 
about 60%, by weight of the chewing gum composition. 

0070) Suitable Sugar bulking agents include monosaccha 
rides, disaccharides and polysaccharides Such as Xylose, 
ribulose, glucose (dextrose), mannose, galactose, fructose 
(levulose), Sucrose (Sugar), maltose, invert Sugar, partially 
hydrolyzed Starch and corn Syrup Solids, and mixtures 
thereof. When the chewing gum composition is a Sugar gum, 
mixtures of Sucrose and corn Syrup Solids are the preferred 
Sugar bulking agents. 

0.071) Suitable Sugar alcohol bulking agents include sor 
bitol, Xylitol, mannitol, galactitol, maltitol, and mixtures 
thereof. Mixtures of Sorbitol and mannitol are the preferred 
Sugar alcohol bulking agents. 

0.072 Maltitol is a Sweet, non-caloric, water-soluble 
Sugar alcohol useful as a bulking agent in the preparation of 
non-caloric beverages and foodstuffs and is more fully 
described in U.S. Pat. No. 3,708,396, which disclosure is 
incorporated herein. by reference. Maltitol is made by 
hydrogenation of maltose which is the most common reduc 
ing disaccharide and is found in Starch and other natural 
products. 

0073. The chewing gum compositions may also include a 
high intensity Sweetening agent (Sweeteners). High intensity 
Sweetening agents have a Sweetness intensity Substantially 
greater than that of Sucrose. Suitable high intensity Sweet 
ening agents include water-Soluble natural Sweetening 
agents Such as dihydrochalcones, monellin, Stevia Rebau 
diana (Steviosides), glycyrrhizin, and mixtures thereof. Suit 
able water-Soluble artificial Sweetening agents include Sac 
charin and its Soluble Salts, i.e., Sodium and calcium 
Saccharin Salts, cyclamate and its Salts, 3,4-dihydro-6-me 
thyl-1,2,3-oxathiazine-4-One-2,2-dioxide (AceSulfame) and 
the Sodium, ammonium, and calcium Salts thereof, and 
especially the potassium Salt of 3,4-dihydro-6-methyl-1,2, 
3-oxathiazine-4-One-2,2-dioxide (AceSulfame-K). 
0.074 Suitable dipeptide based Sweetening agents include 
L-aspartic acid derived Sweetening agents Such as L-aspar 
tyl-L-phenylalanine methyl ester (Aspartame), compounds 
described in U.S. Pat. No. 3,492,131, L-alpha-aspartyl-N- 
(2,2,4,4-tetramethyl-3-thietanyl)-D-alaninamide hydrate 
(Alitame), methyl esters of L-aspartyl-L-phenylglycerine 
and L-aspartyl-L-2,5-dihydrophenylglycine, L-aspartyl-2,5- 
dihydro-L-phenyl-alanine, and L-aspartyl-L-(1-cyclohex 
en)alanine. 
0075 Other suitable water-soluble Sweetening agents 
include those derived from naturally occurring water-Soluble 
Sweetening agents Such as chlorinated derivatives of 
Sucrose, e.g., chlorodeoxySugar derivatives Such as deriva 
tives of chlorodeoxySucrose and chlorodeoxy-galactoSu 
crose. Examples of chlorodeoxySucrose and chlorodeoxyga 
lactoSucrose derivatives include but are not limited to 
1-chloro-1'-deoxySucrose, 4-chloro-4-deoxy-alpha-D-ga 
lacto-pyranosyl-alpha-D-fructo-furanoside, or 4-chloro-4- 
deoxygalactoSucrose, 4-chloro-4-deoxy- alpha-D-galacto 
pyranosyl-1-chloro-1-deoxy-beta-D-fructo-furanoside, or 
4,1'-dichloro-4,1'-dideoxygalactoSucrose, 1,6'-dichloro-1", 
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6'-dideoxySucrose, 4-chloro-4-deoxy-alpha-D-galacto-pyra 
nosyl-1,6-dichloro-1,6-dideoxy-beta-D-fructo-furanoside, 
or 4, 1,6'-trichloro-4,1",6'-trideoxygalacto-Sucrose; 4,6- 
dichloro-4,6-dideoxy-alpha-D-galacto-pyranosyl-6-chloro 
6-deoxy-beta-D-fructo-furanoside, or 4.6,6'-trichloro-4,6,6'- 
trideoxygalacto-Sucrose; 6,1",6'-trichloro-6,1",6'- 
trideoxySucrose; 4,6-dichloro-4,6-dideoxy-alpha-D-galacto 
pyranosyl-1,6-dichloro-1,6-di-deoxy-beta-D- 
fructofuranoside, O 4,6,1,6'-tetrachloro-4,6,1,6'- 
tetradeoxygalacto-Sucrose; and 4,6,1,6'-tetrachloro-4,6,1", 
6'-tetradeoxy-Sucrose. In a preferred embodiment, the 
chlorodeoxySugar derivative is 4,1',6'-trichloro-4,1',6'- 
trideoxygalacto-Sucrose, or 4-chloro-4-deoxy-alpha-D-ga 
lactopyranosyl-1,6-dichloro-1,6-dideoxy-beta-D-fructofura 
noSide, which is commercially available under the 
tradename Sucralose from McNeil Specialty Products Com 
pany, Skillman, N.J. 
0076. Other suitable high intensity Sweetening agents 
include protein based Sweetening agents Such as talin (thau 
maoccous danielli, Thaumatin I and II). 
0077. The amount of the high intensity Sweetening agent 
employed in the chewing gum composition is an effective 
amount to Sweeten the chewing gum. In general, the amount 
of high intensity Sweetening agent normally present in a 
chewing gum composition will be from about 0.001% to 
about 1%, preferably from about 0.01% to about 1%, and 
more preferably from about 0.05% to about 0.5%, by weight 
of the chewing gum composition. 
0078. The gum composition may include effective 
amounts of conventional additives Selected from the group 
consisting of plasticizers, Softeners, emulsifiers, waxes, fill 
ers, mineral adjuvants, flavoring agents (flavors, flavorings), 
coloring agents (colorants, colorings), antioxidants, acidu 
lants, thickening agents, and the like, and mixtures thereof. 
These ingredients are present in the chewing gum compo 
Sition in an amount to bring the total amount of chewing 
gum composition to 100%. Some of these additives may 
Serve more than one purpose. For example, in Sugarless gum 
compositions, a Sweetening agent, Such as Sorbitol or other 
Sugar alcohol, may also function as a bulking agent. 
0079 The plasticizers, softening agents, mineral adju 
Vants, waxes and antioxidants discussed above, as being 
Suitable for use in the gum base, may also be used in the 
chewing gum composition. Examples of other conventional 
additives which may be used include emulsifiers, Such as 
lecithin and glyceryl monoStearate, thickening agents, used 
alone or in combination with other Softeners, Such as methyl 
cellulose, alginates, carrageenan, Xanthan gum, gelatin, 
carob, tragacanth, and locust bean, acidulants Such as malic 
acid, adipic acid, citric acid, tartaric acid, fumaric acid, and 
mixtures thereof, and fillers, Such as those discussed above 
under the category of mineral adjuvants. 
0080. The flavoring agents which may be used include 
those flavors known to the Skilled artisan, Such as natural 
and artificial flavors. These flavorings may be chosen from 
Synthetic flavor oils and flavoring aromatics and/or oils, 
oleoresins and extracts derived from plants, leaves, flowers, 
fruits, and So forth, and combinations thereof. Nonlimiting 
representative flavor oils include Vanilla, Spearmint oil, 
cinnamon oil, oil of wintergreen (methyl salicylate), pep 
permint oil, clove oil, bay oil, anise oil, eucalyptus oil, 
thyme oil, cedar leaf oil, oil of nutmeg, allspice, oil of Sage, 
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mace, oil of bitter almonds, and cassia oil. Also useful 
flavorings are natural and Synthetic fruit flavorS Such as 
citrus oils including lemon, orange, lime, grapefruit, and 
fruit essences including apple, pear, peach, grape, Straw 
berry, raspberry, cherry, plum, pineapple, apricot and So 
forth. These flavoring agents may be used in liquid or Solid 
form and may be used individually or in admixture. Com 
monly used flavors include mints Such as peppermint, men 
thol, artificial Vanilla, cinnamon derivatives, and various 
fruit flavors, whether employed individually or in admixture. 

0081. Other useful flavorings include aldehydes and 
esterS Such as cinnamyl acetate, cinnamaldehyde, citral 
diethylacetal, dihydrocarvyl acetate, eugenyl formate, p-me 
thylamisol, and So forth may be used. Generally any flavor 
ing or food additive Such as those described in Chemicals 
Used in Food Processing, publication 1274, pages 63-258, 
by the National Academy of Sciences, may be used. 

0082 Further examples of aldehyde flavorings include 
but are not limited to acetaldehyde (apple), benzaldehyde 
(cherry, almond), anisic aldehyde (licorice, anise), cinnamic 
aldehyde (cinnamon), citral, i.e., alpha-citral (lemon, lime), 
neral, i.e., beta-citral (lemon, lime), decanal (citrus fruits 
Such as orange, lemon), ethyl vanillin (vanilla, cream), 
heliotrope, i.e., piperonal (Vanilla, cream), Vanillin (Vanilla, 
cream), alpha-amyl cinnamaldehyde (spicy fruity flavors), 
butyraldehyde (butter, cheese), Valeraldehyde (butter, 
cheese), citronellal (modifies, many types), aldehyde C-8 
(citrus fruits), aldehyde C-9 (citrus fruits), aldehyde C-12 
(citrus fruits), 2-ethylbutyraldehyde (berry fruits), hexenal, 
i.e., trans-2 (berry fruits), tolyl aldehyde (cherry, almond), 
Veratraldehyde (vanilla), 2,6-dimethyl-5-heptenal, i.e., mel 
onal (melon), 2,6-dimethyloctanal (green fruit), and 2-dode 
cenal (citrus, mandarin), cherry, grape, Strawberry short 
cake, mixtures thereof and the like. 

0.083. The flavoring agent may be employed in either 
liquid form and/or dried form. When employed in the latter 
form, Suitable drying means Such as Spray drying the oil may 
be used. Alternatively, the flavoring agent may be absorbed 
onto water Soluble materials, Such as cellulose, Starch, Sugar, 
maltodextrin, gum arabic and So forth or may be encapsu 
lated. The actual techniques for preparing Such dried forms 
are well known and do not constitute a part of this invention. 
0084. The flavoring agents of the present invention may 
be used in many distinct physical forms well known in the 
art to provide an initial burst of flavor and/or a prolonged 
sensation of flavor. Without being limited thereto, such 
physical forms include free forms, Such as spray dried, 
powdered, and beaded forms, and encapsulated forms, and 
mixtures thereof. 

0085 Encapsulated delivery systems for flavoring agents 
or Sweetening agents comprise a hydrophobic matrix of fat 
or wax Surrounding a Sweetening agent or flavoring agent 
core. The fats may be selected from any number of conven 
tional materials Such as fatty acids, glycerides or polyglyc 
erol esters, Sorbitol esters, and mixtures thereof. Examples 
of fatty acids include hydrogenated and partially hydroge 
nated vegetable oils. Such as palm oil, palm kernel oil, peanut 
oil, rapeseed oil, rice bran oil, Soybean oil, cottonseed oil, 
Sunflower oil, safflower oil, and mixtures thereof. Glycerides 
which are useful include monoglycerides, diglycerides, and 
triglycerides. 
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0086 Waxes useful may be chosen from the group con 
Sisting of natural and Synthetic waxes, and mixtures thereof. 
Non-limiting examples include paraffin wax, petrolatum, 
carbowaX, microcrystalline wax, beeswax, carnauba wax, 
candellila wax, lanolin, bayberry wax, Sugarcane wax, Sper 
maceti wax, rice bran wax, and mixtures thereof. 

0087. The fats and waxes may be use individually or in 
combination in amounts varying from about 10 to about 
70%, and preferably in amounts from about 40 to about 
58%, by weight of the encapsulated system. When used in 
combination, the fat and wax are preferably present in a ratio 
from about 70:10 to 85:15, respectively. 
0088 Typical encapsulated flavoring agent or Sweetening 
agent delivery systems are disclosed in U.S. Pat. Nos. 
4,597,970 and 4,722,845, which disclosures are incorpo 
rated herein by reference. 
0089. The amount of flavoring agent employed herein is 
normally a matter of preference Subject to Such factors as the 
type of final chewing gum composition, the individual 
flavor, the gum base employed, and the Strength of flavor 
desired. Thus, the amount of flavoring may be varied in 
order to obtain the result desired in the final product and 
Such variations are within the capabilities of those skilled in 
the art without the need for undue experimentation. In gum 
compositions, the flavoring agent is generally present in 
amounts from about 0.02% to about 5%, and preferably 
from about 0.1% to about 2%, and more preferably, from 
about 0.8% to about 1.8%, by weight of the chewing gum 
composition. 

0090 The coloring agents useful in the present invention 
are used in amounts effective to produce the desired color. 
These coloring agents include pigments which may be 
incorporated in amounts up to about 6%, by weight of the 
gum composition. A preferred pigment, titanium dioxide, 
may be incorporated in amounts up to about 2%, and 
preferably less than about 1%, by weight of the gum 
composition. The colorants may also include natural food 
colors and dyes Suitable for food, drug and cosmetic appli 
cations. These colorants are known as F.D.& C. dyes and 
lakes. The materials acceptable for the foregoing uses are 
preferably water-Soluble. Illustrative nonlimiting examples 
include the indigoid dye known as F.D.& C. Blue No.2, 
which is the disodium salt of 5,5'-indigotindisulfonic acid. 
Similarly, the dye known as F.D.& C. Green No.1 comprises 
a triphenylmethane dye and is the disodium salt of 4-4-(N- 
ethyl-p-sulfoniumbenzylamino)diphenylmethylene-1-(N- 
ethyl-N-p-sulfoniumbenzyl)-delta-2,5-cyclohexadien 
imine). A full recitation of all F.D.& C. colorants and their 
corresponding chemical Structures may be found in the 
Kirk-Othmer Encyclopedia of Chemical Technology, 3rd 
Edition, in volume 5 at pages 857-884, which text is 
incorporated herein by reference. 
0091 Suitable oils and fats usable in gum compositions 
include partially hydrogenated vegetable or animal fats, 
Such as coconut oil, palm kernel oil, beef tallow, lard, and 
the like. These ingredients when used are generally present 
in amounts up to about 7%, and preferably up to about 3.5%, 
by weight of the gum composition. 

0092. In accordance with this invention, organoleptically 
effective amounts of the flavoring agent of the present 
invention may be admixed into the chewing gum composi 
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tion. The exact amount of flavoring agent employed is 
normally a matter of preference Subject to Such factors as the 
particular type of gum composition being prepared, the type 
of bulking agent employed, the type of flavor employed, and 
the intensity of breath freshening perception desired. Thus, 
the amount of flavoring agent may be varied in order to 
obtain the result desired in the final product and Such 
variations are within the capabilities of those skilled in the 
art without the need for undue experimentation. In general, 
the amount of flavoring agent normally present in a chewing 
gum composition will be from about 0.001% to about 20%, 
preferably from about 0.01% to about 15%, more preferably 
from about 0.1% to about 10%, and most preferably from 
about 0.1% to about 5%, by weight of the chewing gum 
composition. 
0093. In a preferred embodiment, the present invention is 
directed to a chewing gum composition comprising: 

0094 (i) a gum base; 
0.095 (ii) a bulking agent; and 
0096 (iii) an organoleptically effective amount of 
ethyl 3-mercaptobutyrate, 
CH(SH)CHCHCOOCHCH, in purified form, 
unaccompanied by Substances of natural origin 
present in mango. 

0097. The present invention also includes a method for 
preparing the improved chewing gum compositions, includ 
ing both chewing gum and bubble gum formulations. The 
chewing gum compositions may be prepared using Standard 
techniques and equipment known to those skilled in the art. 
The apparatus useful in accordance with the present inven 
tion comprises mixing and heating apparatus well known in 
the chewing gum manufacturing arts, and therefore the 
Selection of the Specific apparatus will be apparent to the 
artisan. 

0098. In such a method, a chewing gum composition is 
made by admixing the gum base with the flavoring agent and 
the other ingredients of the final desired chewing gum 
composition. Other ingredients will usually be incorporated 
into the composition as dictated by the nature of the desired 
composition as well known by those having ordinary skill in 
the art. The ultimate chewing gum compositions are readily 
prepared using methods generally known in the food tech 
nology and chewing gum arts. 
0099 For example, the gum base is heated to a tempera 
ture sufficiently high to soften the base without adversely 
effecting the physical and chemical make up of the base. The 
optimal temperatures utilized may vary depending upon the 
composition of the gum base used, but Such temperatures are 
readily determined by those skilled in the art without undue 
experimentation. 
0100. The gum base is conventionally melted at tempera 
tures that range from about 60° C. to about 120° C. for a 
period of time sufficient to render the base molten. For 
example, the gum base may be heated under these conditions 
for a period of about thirty minutes just prior to being 
admixed incrementally with the remaining ingredients of the 
gum composition Such as the inventive flavoring agent, 
plasticizer, the Softener, the bulking agent, and/or fillers, 
coloring agents and flavoring agents to plasticize the blend 
as well as to modulate the hardness, Viscoelasticity and 
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formability of the base. Mixing is continued until a uniform 
mixture of gum composition is obtained. Thereafter the gum 
composition mixture may be formed into desirable chewing 
gum shapes. 

0101. In a preferred embodiment, the invention is 
directed at a method for preparing a chewing gum compo 
Sition which comprises the Steps of 

0102 (1) providing the following ingredients: 

0103 (i) a gum base; 
0104 (ii) a bulking agent; and 

0105 (iii) an organoleptically effective amount of 
a flavoring agent; 

0106 (2) melting the gum base; 
0107 (3) admixing the bulking agent and the fla 
Voring agent with the melted gum base; and 

0108 (4) forming the mixture from step (C) into 
Suitable shapes. 

0109 The flavoring agent is prepared according to the 
method of the present invention. 
0110. Another important aspect of the present invention 
includes a confectionery composition incorporating the 
inventive flavoring agent and a method for preparing the 
confectionery compositions. The preparation of confection 
ery formulations is historically well known and has changed 
little through the years. Confectionery items have been 
classified as either “hard” confectionery or “soft' confec 
tionery. The flavoring agents of the present invention can be 
incorporated into the confections by admixing the inventive 
composition into the conventional hard and Soft confections. 
0111 Hard confectionery may be processed and formu 
lated by conventional means. In general, a hard confection 
ery has a base composed of a mixture of Sugar and other 
carbohydrate bulking agents kept in an amorphous or glassy 
condition. The hard confectionery may also be Sugarless. 
This form is considered a Solid Syrup of Sugars generally 
having from about 0.5% to about 1.5% moisture. Such 
materials normally contain up to about 92%. Sugar, up to 
about 55% corn syrup and from about 0.1% to about 5% 
water, by weight of the final composition. The Syrup com 
ponent is generally prepared from Sucrose and corn Syrups, 
but may include other materials. Further ingredients Such as 
flavorings, Sweetening agents, acidulants, colorants and So 
forth may also be added. 
0112 Such confectionery may be routinely prepared by 
conventional methods Such as those involving fire cookers, 
Vacuum cookers, and Scraped-Surface cookerS also referred 
to as high Speed atmospheric cookerS. 

0113 Fire cookers involve the traditional method of 
making a candy base. In this method, the desired quantity of 
carbohydrate bulking agent is dissolved in water by heating 
the agent in a kettle until the bulking agent dissolves. 
Additional bulking agent may then be added and cooking 
continued until a final temperature of 145 C. to 156 C. is 
achieved. The batch is then cooled and worked as a plastic 
like mass to incorporate additives Such as flavoring agent, 
colorants and the like. 
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0114. A high-speed atmospheric cooker uses a heat 
eXchanger Surface which involves spreading a film of candy 
on a heat exchange Surface, the candy is heated to 165 C. 
to 170° C. in a few seconds. The candy is then rapidly cooled 
to 100° C. to 120° C. and worked as a plastic-like mass 
enabling incorporation of the additives, Such as flavoring 
agent, colorants and the like. 
0115) In vacuum cookers, the carbohydrate bulking agent 
is boiled to 125 C. to 132 C., vacuum is applied and 
additional water is boiled off without extra heating. When 
cooking is complete, the mass is a Semi-Solid and has a 
plastic-like consistency. At this point, flavoring agent, colo 
rants, and other additives are admixed in the mass by routine 
mechanical mixing operations. 
0116. The optimum mixing required to uniformly mix the 
flavoring agent, colorants and other additives during con 
ventional manufacturing of hard confectionery is deter 
mined by the time needed to obtain a uniform distribution of 
the materials. Normally, mixing times of from 2 to 10 
minutes have been found to be acceptable. 
0117. Once the candy mass has been properly tempered, 

it may be cut into workable portions or formed into desired 
shapes. A variety of forming techniques may be utilized 
depending upon the shape and Size of the final product 
desired. A general discussion of the composition and prepa 
ration of hard confections may be found in H. A. Lieberman, 
Pharmaceutical Dosage Forms: Tablets, Volume 1 (1989), 
Marcel Dekker, Inc., New York, N.Y. at pages 419 to 582, 
which disclosure is incorporated herein by reference. 
0118. The apparatus useful in accordance with the present 
invention comprises cooking and mixing apparatus well 
known in the confectionery manufacturing arts, and there 
fore the Selection of the Specific apparatus will be apparent 
to the artisan. 

0119). In contrast, compressed tablet confections contain 
particular materials and are formed into Structures under 
preSSure. These confections generally contain Sugars in 
amounts up to about 95%, by weight of the composition, and 
typical tablet eXcipients Such as binders and lubricants as 
well as flavoring agent, colorants and So forth. These con 
fections may also be Sugarless. 
0120 Similar to hard confectionery, soft confectionery 
may be utilized in this invention. The preparation of soft 
confections, Such as nougat, involves conventional methods, 
Such as the combination of two primary components, 
namely (1) a high boiling syrup Such as a corn Syrup, or the 
like, and (2) a relatively light textured frappe, generally 
prepared from egg albumin, gum arabic, gelatin, Vegetable 
proteins, Such as Soy derived compounds, Sugarless milk 
derived compounds Such as milk proteins, and mixtures 
thereof. The frappe is generally relatively light, and may, for 
example, range in density from about 0.5 to about 0.7 
grams/cc. 

0121 The high boiling syrup, or “bob syrup” of the soft 
confectionery is relatively viscous and has a higher density 
than the frappe component, and frequently contains a Sub 
Stantial amount of carbohydrate bulking agent. Convention 
ally, the final nougat composition is prepared by the addition 
of the “bob syrup” to the frappe under agitation, to form the 
basic nougat mixture. Further ingredients Such as flavoring, 
additional carbohydrate bulking agent, colorants, preserva 
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tives, medicaments, mixtures thereof and the like may be 
added thereafter also under agitation. Soft confectioneries 
may also be prepared Sugarless. A general discussion of the 
composition and preparation of nougat confections may be 
found in B. W. Minifie, Chocolate, Cocoa and Confection 
ery: Science and Technology, 2nd edition, AVI Publishing 
Co., Inc., Westport, Conn. (1983), at pages 576-580, which 
disclosure is incorporated herein by reference. 
0.122 The procedure for preparing the soft confectionery 
involves known procedures. In general, the frappe compo 
nent is prepared first and thereafter the Syrup component is 
Slowly added under agitation at a temperature of at least 
about 65° C., and preferably at least about 100° C. The 
mixture of components is continued to be mixed to form a 
uniform mixture, after which the mixture is cooled to a 
temperature below 80 C., at which point, the flavor may be 
added. The mixture is further mixed for an additional period 
until it is ready to be removed and formed into suitable 
confectionery shapes. 
0123. In accordance with this invention, organoleptically 
effective amounts of the flavoring agents of the present 
invention may be admixed into the hard and Soft confec 
tions. The exact amount of flavoring agent employed is 
normally a matter of preference Subject to Such factors as the 
particular type of confection being prepared, the type of 
bulking agent or carrier employed, the type of flavor 
employed and the intensity of breath freshening perception 
desired. Thus, the amount of flavoring agent may be varied 
in order to obtain the result desired in the final product and 
such variations are within the capabilities of those skilled in 
the art without the need for undue experimentation. In 
general, the amount of flavoring agent normally present in a 
hard or soft confection will be from about 0.001% to about 
20%, preferably from about 0.01% to about 15%, more 
preferably from about 0.1% to about 10%, and most pref 
erably from about 0.1% to about 5%, by weight of the 
confection. 

0.124. In a preferred embodiment, the present invention is 
directed to a confectionery composition comprising: 

0125 (i) a confectionery bulking agent; and 
0126 (ii) an organoleptically effective amount of 
ethyl 3-mercaptobutyrate, 
CH(SH)CHCHCOOCHCH, in purified form, 
unaccompanied by Substances of natural origin 
present in mango. 

0127. The present invention extends to methods for mak 
ing the improved confections. The flavoring agents may be 
incorporated into an otherwise conventional hard or Soft 
confection composition using Standard techniques and 
equipment known to those skilled in the art. The apparatus 
useful in accordance with the present invention comprises 
mixing and heating apparatus well known in the confection 
ery manufacturing arts, and therefore the Selection of the 
Specific apparatus will be apparent to the artisan. 
0128. In such a method, a composition is made by 
admixing the inventive flavoring agent into the confection 
ery composition along with the other ingredients of the final 
desired composition. Other ingredients will usually be incor 
porated into the composition as dictated by the nature of the 
desired composition as well known by those having ordinary 
skill in the art. The ultimate confectionery compositions are 
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readily prepared using methods generally known in the food 
technology and pharmaceutical arts. Thereafter the confec 
tionery mixture may be formed into desirable confectionery 
shapes. 

0129. The flavoring agents may be formulated with con 
ventional ingredients which offer a variety of textures to Suit 
particular applications. Such ingredients may be in the form 
of hard and Soft confections, tablets, toffee, nougat, chewy 
candy, chewing gum and So forth, center filled candies, both 
Sugar and Sugarless. The acceptable ingredients may be 
Selected from a wide range of materials. Without being 
limited thereto, Such materials include diluents, binders and 
adhesives, lubricants, disintegrants, bulking agents, humec 
tants and buffers and adsorbents. The preparation of Such 
confections and chewing gum products is well known. 
0130. The flavoring agents may also be in the form of a 
pharmaceutical Suspension. Pharmaceutical Suspensions of 
this invention may be prepared by conventional methods 
long established in the art of pharmaceutical compounding. 
Suspensions may contain adjunct materials employed in 
formulating the Suspensions of the art. The Suspensions of 
the present invention can comprise: 

0131 (a) preservatives such as butylated hydroxya 
nisole (BHA), benzoic acid, ascorbic acid, methyl 
paraben, propyl paraben, tocopherols, and the like, 
and mixtures thereof. Preservatives are generally 
present in amounts up to about 1%, and preferably 
from about 0.05% to about 0.5%, by weight of the 
Suspension; 

0132 (b) buffers such as citric acid-sodium citrate, 
phosphoric acid-Sodium phosphate, and acetic acid 
Sodium acetate in amounts up to about 1%, and 
preferably from about 0.05% to about 0.5%, by 
weight of the Suspension; 

0.133 (c) Suspending agents or thickenerS Such as 
cellulosics like methylcellulose, carrageenans like 
alginic acid and its derivatives, Xanthan gums, gela 
tin, acacis, and microcrystalline cellulose in amounts 
up to about 20%, and preferably from about 1% to 
about 15%, by weight of the suspension; 

0134) (d) antifoaming agents such as dimethyl pol 
ySiloxane in amounts up to about 0.2%, and prefer 
ably from about 0.01% to about 0.1%, by weight of 
the Suspension; 

0.135 (e) Sweetening agents Such as those Sweeten 
ers well known in the art, including both natural and 
artificial Sweeteners. Sweetening agents Such as 
monosaccharides, disaccharides and polysaccharides 
Such as xylose, ribose, glucose (dextrose), mannose, 
galactose, fructose (levulose), Sucrose (Sugar), mal 
tose, invert Sugar (a mixture of fructose and glucose 
derived from Sucrose), partially hydrolyzed Starch, 
corn Syrup Solids, dihydrochalcones, monellin, 
StevioSides, glycyrrhizin, and Sugar alcohols Such as 
Sorbitol, mannitol, maltitol, hydrogenated Starch 
hydrolysates and mixtures thereof may be utilized in 
amounts up to about 60%, and preferably from about 
20% to about 50%, by weight of the suspension. 
Water-soluble artificial SweetenerS Such as soluble 
Saccharin Salts, i.e., Sodium or calcium Saccharin 
Salts, cyclamate Salts, the Sodium, ammonium or 
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calcium salt of 3,4-dihydro-6-methyl-1,2,3-oxathi 
azine-4-One-2,2-dioxide, the potassium Salt of 3,4- 
dihydro-6-methyl-1,2,3-oxathiazine-4-One-2,2-diox 
ide (AceSulfame-K), the free acid form of Saccharin, 
and the like may be utilized in amounts from about 
0.001% to about 5%, by weight of the suspension; 

0136 (f) flavoring agents such as those flavors well 
known to the skilled artisan, Such as natural and 
artificial flavors and mints, Such as peppermint, 
menthol, citrus flavorS Such as orange and lemon, 
artificial Vanilla, cinnamon, various fruit flavors, 
both individual and mixed and the like may be 
utilized in amounts from about 0.01% to about 5%, 
by weight of the Suspension; 

0.137 (g) coloring agents Such as pigments which 
may be incorporated in amounts up to about 6%, by 
weight of the Suspension. A preferred pigment, tita 
nium dioxide, may be incorporated in amounts up to 
about 2%, and preferably less than about 1%, by 
weight of the Suspension. The coloring agents may 
also include natural food colors and dyes Suitable for 
food, drug and cosmetic applications. These colo 
rants are known as F.D.& C. dyes and lakes. The 
materials acceptable for the foregoing uses are pref 
erably water-Soluble. Such dyes are generally 
present in amounts up to about 0.25%, and prefer 
ably from about 0.05% to about 0.2%, by weight of 
the Suspension; 

0138 (h) decolorizing agents such as sodium met 
abisulfite, ascorbic acid and the like may be incor 
porated into the Suspension to prevent color changes 
due to aging. In general, decolorizing agents may be 
used in amounts up to about 0.25%, and preferably 
from about 0.05% to about 0.2%, by weight of the 
Suspension; and 

0139 (i) solubilizers such as alcohol, propylene 
glycol, polyethylene glycol, and the like may be used 
to Solubilize the flavoring agents. In general, Solu 
bilizing agents may be used in amounts up to about 
10%, and preferably from about 2% to about 5%, by 
weight of the Suspension. 

0140. The pharmaceutical suspensions of the present 
invention may be prepared as follows: 

0141 (A) admix the thickener with water heated 
from about 40° C. to about 95°C., preferably from 
about 40 C. to about 70° C., to form a dispersion if 
the thickener is not water Soluble or a solution if the 
thickener is water Soluble; 

0142 (B) admix the Sweetening agent with water to 
form a Solution; 

0143) (C) admix the flavoring agent with the thick 
ener-Water admixture to form a uniform thickener 
flavoring agent; 

0144) (D) combine the Sweetener solution with the 
thickener-flavoring agent and mix until uniform; and 

0145 (E) admix the optional adjunct materials such 
as coloring agents, flavoring agents, decolorants, 
Solubilizers, antifoaming agents, buffers and addi 
tional water with the mixture of step (D) to form the 
Suspension. 
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0146 The flavoring agents of this invention may also be 
in chewable form. To achieve acceptable Stability and qual 
ity as well as good taste and mouth feel in a chewable 
formulation Several considerations are important. These 
considerations include the amount of active Substance per 
tablet, the flavoring agent employed, the degree of com 
pressibility of the tablet and the organoleptic properties of 
the composition. 
0147 Chewable candy is prepared by procedures similar 
to those used to make Soft confectionery. In a typical 
procedure, a boiled Sugar-corn Syrup blend is formed to 
which is added a frappe mixture. The boiled Sugar-corn 
Syrup blend may be prepared from Sugar and corn Syrup 
blended in parts by weight ratio of about 90:10 to about 
10:90. The Sugar-corn syrup blend is heated to temperatures 
above about 120° C. to remove water and to form a molten 
mass. The frappe is generally prepared from gelatin, egg 
albumin, milk proteins Such as casein, and vegetable pro 
teins Such as Soy protein, and the like, which is added to a 
gelatin Solution and rapidly mixed at ambient temperature to 
form an aerated Sponge like mass. The frappe is then added 
to the molten candy mass and mixed until homogeneous at 
temperatures between about 65° C. and about 120° C. 
0.148. The composition of the instant invention can then 
be added to the homogeneous mixture as the temperature is 
lowered to about 65 C.-95 C. whereupon additional ingre 
dients can then be added Such as flavoring agents and 
coloring agents. The formulation is further cooled and 
formed into pieces of desired dimensions. 
0149. A general discussion of the lozenge and chewable 
tablet forms of confectionery may be found in H. A. Lie 
berman and L. Lachman, Pharmaceutical Dosage Forms. 
Tablets Volume 1, Marcel Dekker, Inc., New York, N.Y. 
(1989) at pages 367 to 418, which disclosure is incorporated 
herein by reference. 
0150. In accordance with this invention, organoleptically 
effective amounts of the flavoring agents of the present 
invention may be admixed into the hard and Soft confec 
tionery products. These amounts are readily determined by 
those skilled in the art without the need for undue experi 
mentation. In a preferred embodiment, the flavoring agent 
will comprise the flavoring agent in an amount from about 
0.25% to about 2% and an ingestible vehicle, that is a 
pharmaceutically acceptable carrier, in a quantity Sufficient 
to bring the total amount of composition to 100%, by weight 
the ingestible composition. In a more preferred embodiment, 
the composition will comprise the flavoring agent in an 
amount from about 0.05% to about 1% and an ingestible 
vehicle in a quantity Sufficient to bring the total amount of 
composition to 100%, by weight the ingestible composition. 

0151. In another form of the invention, the flavoring 
agent is incorporated into an ingestible topical vehicle which 
may be in the form of a mouthwash, rinse, ingestible spray, 
Suspension, dental gel, and the like. Typical non-toxic 
ingestible vehicles known in the pharmaceutical arts may be 
used in the present invention. The preferred ingestible 
vehicles are water, ethanol, and water-ethanol mixtures. The 
water-ethanol mixtures are generally employed in a weight 
ratio from about 1:1 to about 20:1, preferably from about 3:1 
to about 20:1, and most preferably from about 3:1 to about 
10:1, respectively. The pH value of the ingestible vehicle is 
generally from about 4 to about 7, and preferably from about 
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5 to about 6.5. An ingestible topical vehicle having a pH 
value below about 4 is generally irritating to the ingestible 
cavity and an ingestible vehicle having a pH value greater 
than about 7 generally results in an unpleasant mouth feel. 

0152 The ingestible topical flavoring agents may also 
contain conventional additives normally employed in those 
products. Conventional additives include a fluorine provid 
ing compound, a Sweetening agent, a flavoring agent, a 
coloring agent, a humectant, a buffer, and an emulsifier, 
providing the additives do not interfere with the flavoring 
properties of the composition. 

0153. The coloring agents and humectants, and the 
amounts of these additives to be employed, Set out above, 
may be used in the ingestible topical composition. 

0154 Fluorine providing compounds may be fully or 
slightly water soluble and are characterized by their ability 
to release fluoride ions or fluoride containing ions in water 
and by their lack of reaction with other components in the 
composition. Typical fluorine providing compounds are 
inorganic fluoride Salts. Such as water-Soluble alkali metal, 
alkaline earth metal, and heavy metal Salts, for example, 
Sodium fluoride, potassium fluoride, ammonium fluoride, 
cuprous fluoride, Zinc fluoride, Stannic fluoride, Stannous 
fluoride, barium fluoride, Sodium fluorosilicate, ammonium 
fluorosilicate, Sodium fluorozirconate, Sodium monofluoro 
phosphate, aluminum mono- and di-fluorophosphates and 
fluorinated Sodium calcium pyrophosphate. Alkali metal 
fluorides, tin fluoride and monofluorophosphates, such as 
Sodium and Stannous fluoride, Sodium monofluorophosphate 
and mixtures thereof, are preferred. 

O155 The amount of fluorine providing compound 
present in the present ingestible topical composition is 
dependent upon the type of fluorine providing compound 
employed, the Solubility of the fluorine compound, and the 
nature of the final ingestible composition. The amount of 
fluorine providing compound used must be a nontoxic 
amount. In general, the fluorine providing compound when 
used will be present in an amount up to about 1%, preferably 
from about 0.001% to about 0.1%, and most preferably from 
about 0.001% to about 0.05%, by weight of the ingestible 
topical composition. 

0156 When Sweetening agents (Sweeteners) are used, 
those Sweeteners well known in the art, including both 
natural and artificial Sweeteners, may be employed. The 
Sweetening agent used may be selected from a wide range of 
materials including water-Soluble Sweetening agents, water 
Soluble artificial Sweetening agents, water-Soluble Sweeten 
ing agents derived from naturally occurring water-Soluble 
Sweetening agents, dipeptide based Sweetening agents, and 
protein based Sweetening agents, including mixtures thereof. 
Without being limited to particular Sweetening agents, rep 
resentative categories and examples include: 

0157 (a) water-soluble Sweetening agents such as 
monosaccharides, disaccharides and polysaccharides 
Such as xylose, ribose, glucose (dextrose), mannose, 
galactose, fructose (levulose), Sucrose (Sugar), mal 
tose, invert Sugar (a mixture of fructose and glucose 
derived from Sucrose), partially hydrolyzed Starch, 
corn Syrup Solids, dihydrochalcones, monellin, 
StevioSides, and glycyrrhizin, and mixtures thereof; 
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0158 (b) water-soluble artificial Sweeteners such as 
Soluble Saccharin Salts, i.e., Sodium or calcium sac 
charin Salts, cyclamate Salts, the Sodium, ammonium 
or calcium salt of 3,4-dihydro-6-methyl-1,2,3-ox 
athiazine-4-One-2,2-dioxide, the potassium Salt of 
3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-One-2,2- 
dioxide (AceSulfame-K), the free acid form of sac 
charin, and the like; 

0159 (c) dipeptide based sweeteners, such as L-as 
partic acid derived Sweeteners, Such as L-aspartyl 
L-phenylalanine methyl ester (Aspartame) and mate 
rials described in U.S. Pat. No. 3,492,131, L-alpha 
aspartyl-N-(2,2,4,4-tetramethyl-3-thietanyl)-D- 
alanin-amide hydrate (Alitame), methyl esters of 
L-aspartyl-L-phenylglycerine and L-aspartyl-L-2,5- 
dihydrophenyl-glycine, L-aspartyl-2,5-dihydro-L- 
phenylalanine, L-aspartyl-L-(1-cyclohexen)-alanine, 
and the like; 

0160 (d) water-soluble Sweeteners derived from 
naturally occurring water-Soluble Sweeteners, Such 
as chlorinated derivatives of ordinary Sugar 
(Sucrose), e.g., chlorodeoxysugar derivatives Such as 
derivatives of chlorodeoxySucrose or chlorodeox 
ygalactoSucrose, known, for example, under the 
product designation of Sucralose; examples of chlo 
rodeoxySucrose and chlorodeoxygalacto-Sucrose 
derivatives include but are not limited to: 1-chloro 
1'-deoxySucrose; 4-chloro-4-deoxy-alpha-D-ga 
lacto-pyranosyl-alpha-D-fructofuranoside, O 
4-chloro-4-deoxygalactoSucrose, 4-chloro-4-deoxy 
alpha-D-galacto-pyranosyl-1-chloro-1-deoxy-beta 
D-fructo-furanoside, or4,1'-dichloro-4,1'-dideoxyga 
lactoSucrose; 1",6'-dichloro-1",6'-dideoxysucrose; 
4-chloro-4-deoxy-alpha-D-galacto-pyranosyl-1,6- 
dichloro-1,6-dideoxy-beta-D-fructo-furanoside, or 
4,1',6'-trichloro-4, 1,6'-trideoxygalacto-Sucrose; 4,6- 
dichloro-4,6-dideoxy-alpha-D-galacto-pyranosyl-6- 
chloro-6-deoxy-beta-D-fructofuranoside, or 4,6,6'- 
trichloro-4,6,6'-trideoxygalactoSucrose; 6,1',6'- 
trichloro-6,1",6'-trideoxysucrose; 4,6-dichloro-4,6- 
dideoxy-alpha-D-galacto-pyranosyl-1,6-dichloro-1 
,6-di-deoxy-beta-D-fructofuranoside, or 4,6,1",6'-tet 
rachloro-4,6,1',6'-tetradeoxygalacto-Sucrose; and 
4,6,1,6'-tetrachloro-4,6,1,6'-tetradeoxy-Sucrose; 
and 

0161 (e) protein based sweeteners such as thau 
maoccous danielli (Thaumatin I and II). 

0162. In general, an effective amount of Sweetening agent 
is utilized to provide the level of Sweetness desired in the 
particular ingestible topical composition, and this amount 
will vary with the Sweetener selected and the final ingestible 
product desired. The amount of Sweetener normally present 
is in the range from about 0.0025% to about 90%, by weight 
of the ingestible topical composition, depending upon the 
Sweetener used. The exact range of amounts for each type of 
Sweetener is well known in the art and is not the Subject of 
the present invention. 

0163 The flavoring agents (flavors, flavorants) which 
may be used include those flavors known to the skilled 
artisan, Such as natural and artificial flavors. Suitable fla 
Voring agents include mints, Such as peppermint, citrus 
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flavorS Such as orange and lemon, artificial Vanilla, cinna 
mon, various fruit flavors, both individual and mixed, and 
the like. 

0164. The amount of flavoring agent employed in the 
ingestible topical composition is normally a matter of pref 
erence Subject to Such factors as the type of final ingestible 
composition, the individual flavor employed, and the 
Strength of flavor desired. Thus, the amount of flavoring may 
be varied in order to obtain the result desired in the final 
product and Such variations are within the capabilities of 
those skilled in the art without the need for undue experi 
mentation. The flavoring agents, when used, are generally 
utilized in amounts that may, for example, range in amounts 
from about 0.05% to about 6%, by weight of the ingestible 
topical composition. 

0.165 Suitable buffer solutions useful in the non-ingest 
ible topical flavoring agents include citric acid-Sodium cit 
rate Solution, phosphoric acid-Sodium phosphate Solution, 
and acetic acid-Sodium acetate Solution in amounts up to 
about 1%, and preferably from about 0.05% to about 0.5% 
by weight of the ingestible topical composition. 

0166 In accordance with this invention, organoleptically 
effective amounts of the flavoring agents of the present 
invention may be admixed with an ingestible topical vehicle 
to form a topical composition. These amounts are readily 
determined by those skilled in the art without the need for 
undue experimentation. In a preferred embodiment, the 
ingestible topical flavoring agents will comprise the flavor 
ing agent in an amount from about 0.025% to about 2% and 
an ingestible topical vehicle in a quantity Sufficient to bring 
the total amount of composition to 100%, by weight of the 
ingestible topical composition. In a more preferred embodi 
ment, the ingestible topical flavoring agents will comprise 
the flavoring agent in an amount from about 0.05% to about 
1% and an ingestible topical vehicle in a quantity Sufficient 
to bring the total amount of composition to 100%, by weight 
of the ingestible topical composition. 

0.167 The present invention extends to methods for pre 
paring the ingestible topical flavoring agents. In Such a 
method, the ingestible topical composition is prepared by 
admixing an organoleptically effective amount of the fla 
Voring agent of the present invention and an ingestible 
topical vehicle. The final compositions are readily prepared 
using Standard methods and apparatus generally known by 
those skilled in the pharmaceutical arts. The apparatus useful 
in accordance with the present invention comprises mixing 
apparatus well known in the pharmaceutical arts, and there 
fore the Selection of the Specific apparatus will be apparent 
to the artisan. 

0.168. In a preferred embodiment, an ingestible topical 
composition is made by first dissolving coloring agents, 
Sweetening agents, and Similar additives in water. The 
flavoring agent is then admixed with the aqueous Solution. 
Then Sufficient water or ethanol, or mixtures of water and 
ethanol, are added to the Solution with mixing until the final 
Solution Volume is reached. In a more preferred embodi 
ment, the flavoring agent is added to the Solution as the final 
ingredient. The final ingestible topical flavoring agents are 
readily prepared using methods generally known in the 
pharmaceutical arts. 
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0169. The ingestible composition may also be in the form 
of dental gel. AS used herein, the term “gel” means a Solid 
or Semisolid colloid which contains considerable quantities 
of water. The colloid particles in a gel are linked together in 
a coherent meshwork which immobilizes the water con 
tained inside the meshwork. 

0170 The dental gel compositions of the present inven 
tion may contain the conventional additives Set out above for 
ingestible topical flavoring agents Such as mouthwashes, 
rinses, ingestible sprays, and Suspensions and, in addition, 
may contain additional additives Such as a polishing agent, 
a desensitizing agent, and the like, providing the additional 
additives do not interfere with the properties of the compo 
Sition. 

0171 In a dental gel composition, the ingestible vehicle 
generally comprises water, typically in an amount from 
about 10% to about 90%, by weight of the dental gel 
composition. Polyethylene glycol, propylene glycol, glyc 
erin, and mixtures thereof may also be present in the vehicle 
as humectants or binders in amounts from about 18% to 
about 30%, by weight of the dental gel composition. Par 
ticularly preferred ingestible vehicles comprise mixtures of 
water with polyethylene glycol or water with glycerin and 
polypropylene glycol. 

0172 The dental gels of the present invention include a 
gelling agent (thickening agent) Such as a natural or Syn 
thetic gum or gelatin. Gelling agents Such as hydroxyethyl 
cellulose, methyl cellulose, glycerin, carboxypolymethyl 
ene, and gelatin and the like, and mixtures thereof may be 
used. The preferred gelling agent is hydroxyethyl cellulose. 
Gelling agents may be used in amounts from about 0.5% to 
about 5%, and preferably from about 0.5% to about 2%, by 
weight of the dental gel composition. 
0173 The dental gel compositions of the present inven 
tion may also include a polishing agent. In clear gels, a 
polishing agent of colloidal Silica and/or alkali metal alu 
minosilicate complexes is preferred Since these materials 
have refractive indices close to the refractive indices of the 
gelling Systems commonly used in dental gels. In non-clear 
gels, a polishing agent of calcium carbonate or calcium 
dihydrate may be used. These polishing agents may be used 
in amounts up to about 75%, and preferably in amounts up 
to about 50%, by weight of the dental gel composition. 
0.174. The dental gel may also contain a desensitizing 
agent Such as a combination of citric acid and Sodium citrate. 
Citric acid may be used in an amount from about 0.1% to 
about 3%, and preferably from about 0.2% to about 1%, by 
weight, and Sodium citrate may be used in an amount from 
about 0.3% to about 9%, and preferably from about 0.6% to 
about 3%, by weight of the dental gel composition. 

0.175. In accordance with this invention, organoleptically 
effective amounts of the flavoring agents of the present 
invention may be admixed into the dental gel compositions. 
These amounts are readily determined by those skilled in the 
art without the need for undue experimentation. In a pre 
ferred embodiment, the dental gel compositions will com 
prise the flavoring agent in an amount from about 0.025% to 
about 2% and an ingestible topical vehicle in a quantity 
sufficient to bring the total amount of composition to 100%, 
by weight of the dental gel composition. In a more preferred 
embodiment, the dental gel compositions will comprise the 
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flavoring agent in an amount from about 0.05% to about 1% 
and an ingestible topical vehicle in a quantity Sufficient to 
bring the total amount of composition to 100%, by weight of 
the dental gel composition. 

0176) The present invention extends to methods for pre 
paring the Stabilized dental gel compositions. In Such a 
method, the dental gel composition is prepared by admixing 
an organoleptically effective amount of the flavoring agent 
of the present invention and an ingestible topical vehicle. 
The final compositions are readily prepared using methods 
generally known by those skilled in the dental and pharma 
ceutical arts. The apparatus useful in accordance with the 
present invention comprises mixing apparatus well known in 
the pharmaceutical arts, and therefore the Selection of the 
Specific apparatus will be apparent to the artisan. 
0177. In a preferred embodiment, an dental gel compo 
Sition is made by first dispersing a gelling agent in a 
humectant or water, or a mixture of both, then admixing to 
the dispersion an aqueous Solution of the water-Soluble 
additives Such as the fluorine providing compound, Sweet 
eners and the like, then adding the polishing agent, and lastly 
admixing the flavoring agent and the flavoring agent. The 
final gel mixture is then tubed or otherwise packaged. The 
liquids and Solids in a gel product are proportioned to form 
a creamy or gelled mass which is extrudable from a pres 
surized container or from a collapsible tube. The final 
flavoring agents are readily prepared using methods gener 
ally known in the pharmaceutical arts. 
0.178 Throughout this application, various publications 
have been referenced. The disclosures in these publications 
are incorporated herein by reference in order to more fully 
describe the state of the art. 

0179 The present invention is further illustrated by the 
following examples which are not intended to limit the 
effective Scope of the claims. All parts and percentages in the 
examples and throughout the Specification and claims are by 
weight of the final composition unless otherwise Specified. 

EXAMPLE 1. 

0180. This example illustrates the preparation of ethyl 
3-mercaptobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unaccom 
panied by Substances of natural origin present in mango. 
0181 Ethyl 3-mercaptobutyrate was prepared by reacting 
ethyl crotonate with Sodium hydrogen Sulfide and Sodium 
bicarbonate in water, at room temperature, to form the 
disulfide dimer of the product. 

NaSHINaHCO3(H2O CH3CH=CHCOOCHCH, '''''''- 
Ethylcrotonate 

CHCHOCOCHCHS-SCHCHCOOCHCH 

CH CH 

0182 Disulfide Dimer of Ethyl 3-Mercaptobutyrate 
0183 The disulfide dimer of ethyl 3-mercaptobutyrate 
was then reduced with Zinc in acetic acid to yield the desired 
product, ethyl 3-mercaptobutyrate. 
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Zn/CH3COOH 
CHCHOCOCH2CHS-SCHCH2COOCH2CH -- 

CH CH 
CH(SH)CHCH2COOCH2CH3 
Ethyl 3-mercaptobutyrate 

0184 The reaction mixture was then concentrated under 
Vacuum, diluted with water, extracted with ether, dried over 
Sodium Sulfate, and concentrated. Distillation of the crude 
material at 76-80 C. and 10 mmHg gave ethyl 3-mercap 
tobutyrate in 50% yield and 97% purity. The structure was 
confirmed by mass Spectroscopy, nuclear magnetic reso 
nance spectroscopy, and infrared spectroscopy (not shown). 

EXAMPLE 2 

Flavor Ingredient Evaluation Results 

0185. This example summarizes the flavor evaluation 
results obtained to determine whether the novel flavoring 
agent of the present invention, ethyl-3-mercaptobutyrate, 
has a significant and desirable effect on the flavor profile 
when added to mango and pineapple flavors. 

0186 Procedure 

0187. A control base flavor was prepared for each flavor 
type, mango and pineapple. To each base, the test material, 
ethyl-3-mercaptobutyrate, was added at concentration levels 
of 0.0001%, 0.001% and 0.01%. Tasting solutions were 
prepared containing Sugar at 7%. The mango flavors were 
dosed at 0.035% and the pineapple flavors were dosed at 
0.05%. Six flavorists participated in a blind tasting. The 
flavorists were asked to taste and describe the control base, 
to taste the other Samples, to compare the odor and flavor 
characteristics with that of the base, and to indicate their 
preferred Sample. 

0188 Results 

a) Mango 

Sample Concentration* Preference Flavor and Odor Descriptors 

Base O% O Juicy, skin, tropical, fruity, 
herbal, creamy 

1. O.OOO1% 3 Increase in tropical, ripe and 
fruity notes 

2 O.OO1% 2 More impact than base, ripe, 
Over-ripe, sulfury, more tropical 

3 O.O1% 1. Over-ripe, rotten, tropical, 
pineapple, skunk, sulfury 

*Concentration of ethyl-3-mercaptobutyrate. 

0189 These results show that ethyl 3-mercaptobutyrate 
alters the flavor composition and at the levels of 0.0001%- 
0.001% imparts tropical, ripe, and fruity notes with more 
impact than the mango base. The most preferred flavoring 
sample was Sample (1) which contained 0.001% of ethyl 
3-mercaptobutyrate. This was determined to be more char 
acteristic than the other Samples. 
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b) Pineapple 

Sample Concentration* Preference Flavor and Odor Descriptors 

Base O% O Juicy, fruity, fleshy, tropical, 
creamy, ripe 

4 O.OOO1% 1. Increase in tropical, ripe and 
fruity notes 

5 O.OO1% 4 More impact than base, ripe, 
sulfury, canned more tropical 
and fruity 

6 O.O1% 1. Over-ripe, rotten, unbalanced, 
sulfury and skunky 

*Concentration of ethyl-3-mercaptobutyrate. 

0190. These results show that ethyl 3-mercaptobutyrate 
alters the flavor composition and at the level of 0.001% 
imparts more impact than the pineapple base with ripe, 
Sulfury, canned, tropical, and fruity notes. The most pre 
ferred flavoring Sample was Sample (5) which contained 
0.0001% of ethyl 3-mercaptobutyrate. This was determined 
to be more characteristic than the other Samples. 
0191 In summary, the panel results show that the odor 
and taste characteristics of the ethyl 3-mercaptobutyrate 
flavor chemical of the present invention has a beneficial 
effect on the overall profile of mango and pineapple flavors. 
The average hedonic Score for ethyl 3-mercaptobutyrate on 
a scale of 1-9 where 9 is most preferred was 7.1. The average 
Score for many currently used flavor raw materials is about 
6.O. 

EXAMPLE 3 

Fragrance Ingredient Evaluation Results 
0.192 This example Summarizes the fragrance evaluation 
results obtained comparing the novel fragrance agent of the 
present invention verSuS control compounds. 

Mango Fragrance 

0193 A base mango control fragrance composition was 
prepared and used as a control at the following levels. 

Ingredient Name Formula Parts 

LINALOL PURE 47.5560 
HEDONE 126816 
DIPROPYLENE GLYCOLLO DPG 7.5829 
CTRONELLOL 950 5.5482 
ALPHATERPINEOLUC. 4.7556 
GAMMA OCTALACTONE 3.1704 
BETAPINENE LO 2.3778 
CIS 3 HEXENOL 2.3778 
GAMMA DECALACTONE 2.3778 
ETHYLACETATE FOOD SOLV OUAL 1.9022 
CIS-3-HEXENYLACETATE 1.5852 
ETHYL 2 METHYL BUTYRATE 12682 
ETHYL BUTYRATE 12682 
CIS JASMONE O.9511 
ISO-AMYLACETATE O.9511 
ETHYL CAPROATE O.7926 
ALLYL ISO-AMYLOXYACETATE O.7926 
DAMASCENONE O.6341 
LAEVO ROSE OXDE O.4756 
METHYLNONYLENATE O.4756 
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-continued 

Ingredient Name Formula Parts 

VANILLIN FCC POWDER O.317O 
GALBANOLENE SUPER O.1585 

Totals 1OOOOO 

0194 Ethyl 3-mercaptobutyrate was then added to the 
base mango control fragrance composition at the following 
level, 0.1% to replace the 7.58% of dipropylene glycol. In 
Summary, the panel results show that the mango odor and 
characteristics of the ethyl 3-mercaptobutyrate fragrance 
chemical of the present invention was preferred in every 
case over the control and hence has a beneficial effect on the 
overall profile of tropical fruit fragrance. 
0195 The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
Spirit and Scope of the invention and all Such modifications 
are intended to be included within the scope of the following 
claims. 

We claim: 
1. A method for flavoring an ingestible composition which 

comprises admixing an ingestible vehicle with an organo 
leptically effective amount of ethyl 3-mercaptobutyrate rep 
resented by the formula, CH(SH)CHCHCOOCHCH, in 
purified form, unaccompanied by Substances of natural 
origin present in mango. 

2. The method according to claim 1, wherein ethyl 3-mer 
captobutyrate is present in the ingestible composition in an 
amount from about 0.001% to about 1%, by weight. 

3. The method according to claim 2, wherein ethyl 3-mer 
captobutyrate is present in the ingestible composition in an 
amount from about 0.1% to about 0.50%, by weight. 

4. The method according to claim 1, wherein the ingest 
ible composition is a beverage product. 

5. The method according to claim 1, wherein the ingest 
ible composition is a confectionery composition. 

6. The method according to claim 1, wherein the ingest 
ible composition is a chewing gum. 

7. An ingestible composition comprising: 
(i) an ingestible vehicle; and 
(ii) an organoleptically effective amount of ethyl 3-mer 

captobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unac 
companied by Substances of natural origin present in 
mango. 
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8. The ingestible composition according to claim 7, 
wherein ethyl 3-mercaptobutyrate is present in the ingestible 
composition in an amount from about 0.001% to about 1%, 
by weight. 

9. The ingestible composition according to claim 8, 
wherein ethyl 3-mercaptobutyrate is present in the ingestible 
composition in an amount from about 0.1% to about 0.50%, 
by weight. 

10. The ingestible composition according to claim 7, 
wherein the ingestible composition is a beverage product. 

11. The ingestible composition according to claim 7, 
wherein the ingestible composition is a confectionery com 
position. 

12. The ingestible composition according to claim 7, 
wherein the ingestible composition is a chewing gum. 

13. Ethyl 3-mercaptobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH, in purified form, unaccom 
panied by Substances of natural origin present in mango. 

14. A method to confer, enhance, improve, or modify the 
odor properties of a perfuming composition or a perfumed 
article, which comprises adding to the perfuming composi 
tion or perfumed article, ethyl 3-mercaptobutyrate repre 
sented by the formula, CH(SH)CHCHCOOCHCH. 

15. The method according to claim 14, wherein ethyl 
3-mercaptobutyrate is present in the perfuming composition 
or perfumed article in an amount from about 0.001% to 
about 1%, by weight. 

16. The method according to claim 15, wherein ethyl 
3-mercaptobutyrate is present in the perfuming composition 
or perfumed article in an amount from about 0.1% to about 
0.50%, by weight. 

17. A perfuming composition or a perfumed article con 
taining as an active perfuming ingredient, ethyl 3-mercap 
tobutyrate represented by the formula, 
CH(SH)CHCHCOOCHCH 

18. The perfumed article according to claim 17, in the 
form of a perfume or a cologne, a Soap, a bath or shower gel, 
a shampoo or other hair care product, a body deodorant, an 
air freshener, a detergent or fabric Softener, or a household 
cleaner. 

19. A method for preparing ethyl 3-mercaptobutyrate 
which comprises reacting ethyl crotonate with Sodium 
hydrogen Sulfide and Sodium bicarbonate to form the dis 
ulfide dimer of ethyl 3-mercaptobutyrate followed by reduc 
ing the disulfide dimer of ethyl 3-mercaptobutyrate to yield 
ethyl 3-mercaptobutyrate. 


