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(71)    We, INTERNATIONAL FLAVORS AND  Thus, depending upon the reactants
chosen,     FRAGRANCES  INC., a Corporation  organised  their ratios, and
the reaction conditions, as     under the laws of the State of New York,
described more fully hereinafter, onion, garlic,     United States of
America, of 521 West 57th  leek, chive, shallot, scallion, rakkyo, and like
5  Street, New York, New York, United States  flavors can be obtained.
50     of America, do hereby declare the invention   The various alliaceous
flavors, although     for which we pray that a patent may be  recognizable
and distinct from  one another,     granted to us and the method by which
it is  nevertheless have a certain similarity so that     to be performed
to be particularly described  a wide variation of flavor quality is
available 10  in and by the following statement:-          according to
this invention. Broadly speaking,  55       The process of the present
invention pro-  it is desirable that the mixtures  prepared     vides
mixtures of organic disulfides and tri-  according to the present
disclosure for onion     sulfides particularly useful for providing alli-
flavors comprise from 50 percent to 80 per-     aceous organoleptic
properties to foodstuffs.  cent disulfide and from 20 to 50 percent tri- 15
Briefly, the process comprises reacting a mix-  sulfide; those for garlic
flavor, from 30 per-  60     ture of Bunte salts with an alkali metal sul-
cent to 50 percent disulfide and 30 to 50 per-     fide utilizing ratios of
various alkyl and alkyl-  cent trisufide (any balance being provided by
ene groups as hereinafter disclosed at 0[err]C to  monosulfide); those for
leek flavor, from 60     100[err]C to obtain a mixture of alkyl and/or  to
70 percent disulfide and 30 to 40 percent 20  alkylene  disulfides  and
trisulfides  having  trisulfide; and those for chive flavor and shal-  65
organoleptic impressions similar to those of  lot flavor from 50 percent to
80 percent di-     natural alliaceous materials. The present in-  sulfide
and 20 to 50 percent trisulfide. All     vention also contemplates a
process compris-  parts,  proportions, percentages, and  ratios     ing
adding the disulfide and trisulfide mix-  herein are by weight, unless
otherwise indi- 25  ture so formed to foodstuffs to provide alli-  cated.
70     aceous flavors to such foodstuffs. The re-    The preparation of the
correct proportions     action mixtures and foodstuffs so produced  of
alkyl and alkylene groups is also a feature     are also contemplated
herein, as are certain  of the present invention, as is the distribution
preferred processes. As used here, "Bunte  of di- and trisulfides as set
forth above. Onion 30  salts" will be understood to mean S-alkyl and/
flavor mixtures desirably contain from  5 to  75     or S-alkylene
thiosulfates.                  50 percent methyl groups and 50 to 95
percent       The alkyl and alkylene groups utilized  three carbon atom
groups with from none up     herein are those having from one to three car-
to 40 percent of total aliphatic groups being     bon atoms in the
molecule. Thus, the alkyl  unsaturated; garlic flavor mixtures, from zero
35  groups include methyl, ethyl, propyl, isopro-  to 50 percent methyl
groups and 50 to 100  80     pyl, vinyl and propenyl, including allyl and
percent three carbon atom groups with from     isopropenyl. As used
hereinafter, "propenyl"  50 to 95 percent of the aliphatic groups being
will be used to designate prop-1-en-1-yl and  unsaturated; leek flavor
mixtures, from 5 to     the term  "allyl" will be used to designate  40
percent methyl groups and 60 to 95 per- 40  prop-2-en-1-yl. The preferred
alkyl and alkyl-  cent three carbon atom groups with from zero  85     ene
groups are methyl, propyl, allyl, and pro-  to 25 percent of the aliphatic
groups being     penyl.                                       unsaturated;
chive flavor mixtures from  10       It will be understood from the present
dis-  to 30 percent methyl groups, 70 to 90 percent     closure by those
skilled in the art that a wide  three carbon atom  groups, and zero to 20
45  variety of alliaceous flavors can be provided.  percent two carbon atom
groups with zero  90     [Price 25p]     
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2       to 30 percent of the aliphatic groups being  ferably carried out at
temperatures ranging      unsaturated; and shallot flavor mixtures from
from about 0[err] to about 100[err]C. When quanti-      10 to 30 percent
methyl groups, 70 to 90  tics of thiosulfate not greatly in excess of
percent three carbon atom  groups with from   stolchiometric are used, it
is generally found  5  40 to 60 percent of the aliphatic groups being  that
substantial disappearance of the thio-  70      unsaturated.
sulfate indicates that the Bunte salts have        From  the foregoing
description it can be  been formed.      appreciated that flavor mixtures
according to     When the Bunte salts are used as starting      the present
invention can broadly contain from   material for the processes of this
invention, 10  zero to 50 percent methyl groups with the  they are first
dispersed or dissolved in an  75      balance being  three carbon atom
aliphatic  aqueous reaction vehicle compatible with the      groups. Of the
three carbon atom  groups,  reactants. It is generally desirable to
disperse      sufficient are unsaturated so as to comprise  or dissolve the
Bunte salts in the reaction      from none in the case of some onion or
leek  vehicle prior to addition of the alkali metal 15  flavors up to 100
percent for garlic flavors.  sulfide. The proportion of sulfide used, based
80      Two carbon-atom  alkyl groups can also be  upon  the quantity  of
Bunte salts present,      used in small quantities to confer a particular
ranges from  1: 5 to 5: 1. Best overall yields      organoleptic
impression, although it is gener-  are obtained in the preferred range of
about      ally preferred to have no more than 20 per-  two molar
proportions of Bunte salts to one 20  cent of such two carbon-atom
materials. Where  molar proportion of sulfide. It will be under-  85
these materials are used, they are substantially  stood that when the Bunte
salts are formed     fully saturated.                               in situ
from the reaction of halide and alkali        In a particular preferred
aspect of the pre-  metal thiosulfate, the  reaction  mixture  is     sent
invention, the starting materials used are  directly treated with sulfide
after removal of 25  alkyl and/or alkylene halides and an alkali  any
non-aqueous solvent to leave aqueous  90     metal thiosulfate. The type
and proportions  solution. The solvents which can be used for     of
organic groups are chosen to provide ratios  the extraction are generally
aliphatic hydro-     as indicated  above. The particular halides  carbons,
chlorinated hydrocarbons and aro-     used are preferably the chloride,
bromide, or  matic solvents, which are readily separated 30  iodide, the
particular halide being chosen to  from the aqueous Bunte salt solution by
par-  95     control the proportions of each di- or trisulfide  tition
extraction.     to be produced.                                   The
alkali metal sulfides used can  be        The halides of the two or more
starting  lithium,  sodium, potassium   sulfides,  and     materials can be
the same or different. Thus,  sodium sulfide is preferred due to ready
avail- 35  the combinations of iodide and iodide and  ability. While
smaller quantities of sulfide can  100     chloride, chloride and chloride,
and bromide  be used, it is desirable that the sulfide be     and chloride
can be used.                      present in at least stoichiometric
amounts, and        The alkali metal thiosulfate used is desir-  quantities
up to 20 molar percent excess can     ably the lithium, sodium, potassium,
or rubi-  be used. It is preferred that the sulfide be 40  dium salt, and
the sodium salt is generally pre-  used in amounts of from 0 to 5 percent
molar  105     ferred because of its ready availability.      excess.
When the alkyl halide and thiosulfate are      The temperature at which the
sulfides are     the starting materials, a solvent for the re-  formed can
be from 0[err]C to 100[err]C. At tem-     action mass is utilized as the
reaction vehicle.  peratures below  this range the reaction be- 45  The
halides are intimately admixed with the  comes unduly  slow, while higher
tempera-  110     vehicle and then the required quantity of thio-   ures
can cause difficulties with the reaction     sulfate is added, although the
order of addi-  vehicle. The preferred temperature for carry-     tion may
be reversed if desired. It is pre-  ing out the reaction to form sulfides
is 25[err]C.     ferred that at least a stoichiometric amount    The
concentration of the Bunte salt in the 50  of thiosulfate be used, and it
is desirable to  reaction vehicle is preferably as high as pos- 115
utilize a slight molar excess of the thiosul-  sible, although the salt
should be substantially     fate. It is generally preferred that from  5 to
fully in solution. Too low a concentration re-     20 percent excess
thiosulfate be used, based  sults in large volumes of vehicle which must
upon the amount of sulfide.                    be removed. The range of
concentration used 55    Suitable solvents for use as the reaction  is
accordingly one to five molar and the pre- 120     vehicle should permit
substantial dissolution  ferred concentration is four to five molar.     of
the Bunte salt and should be compatible        The sulfide cannot generally
be more con-     with the other reaction ingredients. Desirable  centrated
than  about two  molar, although     reaction vehicles systems for the
halide-thio-  too low a concentration results in the need to 60  sulfate
reaction include lower alkanol-water  remove greater quantities of vehicle.
The range  125     mixtures. A preferred solvent system in aque-  of
concentration for the sulfide is accordingly     ous ethanol containing 60%
ethanol.           from one-tenth to two molar, and about one-       Thus,
the Bunte salt can be formed in situ,  half molar concentrations are
preferred.     desirably by heating the reactants and vehicle    The pH  of
the reaction mixture can be 65  under reflux conditions. The reaction is
pre-  varied over a wide range of neutral to alkaline. 130  



1,247,515                                             3        It is not
generally desirable to exceed a pH of  stuff, while a flavor-enhancing
composition is       11 and consequently the preferred range of  one
capable of reinforcing one or more flavor       pH  is from  about 7 to 12.
Preferred pH's  notes of a natural or other food material       are those
of about 11.                         which is deficient in such flavor
note.  5     The time of the reaction is dependent upon     A
flavor-enhancing composition would be  70      the temperature. The
formation of the Bunte  one useful for improving the flavor of, say, a
salt takes place by consuming the thiosul-  dehydrated onion product, the
flavor of which      fate, so that when approximately stoichiomet-  had
been diminished or altered undesirably by      ric quantities of
thiosulfate are used, the solu-  the dehydration and/or other processing.
It  10  tion becomes clear when the reaction is com-  will accordingly be
understood that the dis-  75      plete. This time will vary from five
minutes  closed sulfide mixtures can be admixed with      to one hour,
depending upon the alkyl or alkyl-  other  flavoring  ingredients,
carriers  and      ene halide used. Thus, allyl halide provides a  vehicles
to  form  compositions suitable for      quicker reaction than propyl
halide.           imparting a flavor to, enhancing the flavor in,  15
The time for formation of the sulfide mix-  or altering the flavor of, a
food composition,  80      ture varies according to the particular sul-
and such food compositions and the methods      fide distribution desired.
Quantities of trisul-  for preparing  them  are also  contemplated
fides are formed at the beginning of the re-  herein.      action, but
these can react with sulfite ions    When the sulfide mixtures of this
invention  20  formed during production of the trisulfides to  are used in
flavoring compositions to enhance  85      provide the disulfide.
Accordingly, the faster  existing flavors in, or to provide the entire
the trisulfides are removed from  the reaction  flavor impression to, a
foodstuff, the mixtures      mixture, the greater is the ratio of
trisulfide to  can be combined with organic acids including      disulfide.
The time can accordingly be varied  fatty, saturated, unsaturated, and
amino acids, 25  from substantially instantaneous to two hours  alcohols,
including primary and  secondary  90      depending upon the
trisulfide/disulphide ratio  alcohols, esters, carbonyl compounds includ-
desired. The substantially instantaneous re-  ing aldehydes and ketones,
lactones, cyclic      action is achieved by covering the aqueous re-
organic materials including benzene deriva-      action mixture with a
layer of trisulfide sol-  tives, alicyclics, heterocyclics such as furanes,
30  vent, e.g., a hydrocarbon, before addition of  pyridines and pyrazines,
other sulfur-contain-  95      the alkali metal sulfide.
ing materials including thiols and monosul-        The process of this
invention provides mix-  fides, proteins, lipids, carbohydrates, and so-
tures containing both di- and trisulfides. The  called flavor potentiators
such as monosodium      sulfide mixture produced by reaction of the
glutamate. It will be appreciated  that the 35  Bunte salts with alkali
metal sulfide is re-  types and amounts of materials selected from   100
moved from  the reaction mixture by extrac-  the foregoing groups will
depend upon the      tion with a suitable solvent. The use of organic
precise organoleptic character desired in the      solvents, particularly
aliphatic organic  sol-  finished product and, especially in the case of
vents, such as isopentane, hexane and petro-  flavoring compositions used
to enhance other 40  leum ether, will tend to exclude any inorganic
flavors, will vary according to the foodstuffs to  105      components of
the reaction mixture and pro-  which the flavor and aroma are to be
imparted.      vide some purification of the sulfides produced.  Inorganic
materials such as sodium  chloride,      The solvent is then dried over a
suitable  and freshness preservers such as butylated      material such as
anhydrous sodium  sulfate,  hydroxyanisole, butylated hydroxytoluene, and
45  magnesium  sulfate or calcium  chloride, and  propyl gallate can be
added for their adju-  110      the dried solvent is then removed conveni-
vant or preservative effects on the flavoring      ently by an evaporation
process such as the  compositions or upon the final food composi-      use
of a turbofilm evaporator.                 tion itself.        The
remaining mixture of sulfides is then      As noted above, it can also be
desirable to 50  further purified by distillation, extraction, or  utilize
carriers or thickeners such as gum   115     the like. A preferred
purification of the sul-  arabic, carrageenen or vehicles such as ethyl
fide is carried out by distillation under a high   alcohol, water or
propylene glycol. When the     vacuum, preferably a vacuum of 1 mm Hg or
carrier comprises an emulsion, the flavoring     less.
composition can also contain emulsifiers such 55    In accordance with a
further aspect of the  as sorbitol derivatives and mono- and di-  120
present invention, the novel sulfide mixtures  glycerides of fatty acids.
With these carriers or     are utilized per se or in combination with other
vehicles the desired physical form of the com-     edible materials to
impart the desired alli-  position can be prepared. It will be under-
aceous organoleptic impressions to foods or  stood that the mixtures of
this invention can 60  other edible materials. Thus, the mixtures  be used
in spray-dried, liquid, encapsulated, 125     herein described can comprise
flavor compo-  emulsified, and such other forms in which     sitions and
flavor-enhancing compositions. It  flavorings are added to foodstuffs. The
mix-     will be understood herein that a flavoring com-  tures can be so
used alone or in combination 



position is one capable of imparting a definite,  with other ingredients
set forth herein. It will 65  complete flavor to a tasteless or bland food-
be understood that the mixtures of this inven- 130         4
1,247,515                                             4      tion can be
utilized to provide or supplement  any other liquid if desired, can be
admixed     alliaceous flavors in sauces such as barbecue  with a carrier
such as gum arabic, gum traga-     and spaghetti sauces, meats such as
frozen  canth and carrageenen, and spray-dried to     hamburger patties,
freeze-dried pork chops,  obtain a particulate solid flavoring material. 5
soups, dried soup mixes, dehydrated  soup  When a powdered flavor mix is
being made,  70     mixes, gravies, salad dressings, spice mixes  the dried
solids and mixtures of this invention     for preparation of, for example,
vinegar-and-  are mixed together in a dry blender to obtain     oil salad
dressings, spreads such as butter or  uniformity.     margarine, spreads
for garlic bread, flavors for    When liquid materials are involved in the
10  cottage cheese and other dairy products for  preparation  of
foodstuffs,  the  flavoring  75     salad use, sour cream, cream cheese and
other  materials of this invention can be combined     materials for use in
dips.                     with either the liquid to be used in the finished
The amount of the mixtures of this inven- composition,  or alternatively,
they can  be     tion should be sufficient to impart the desired  added
with a liquid carrier in which they are 15  alliaceous flavor and aroma
qualities to the  dissolved, emulsified, or otherwise dispersed.  80
ultimate foodstuffs in which they are used.    The following Examples are
given to illus-     It will be appreciated from  the present des-  trate
embodiments of the invention as it is     cription  that this invention
relates to  all  presently preferred to practice it. It will be     manner
of  alliaceous  products, including  understood that these Examples are
illustra- 20  onion, garlic, leek, chive, shallot, and scal-  tive, and the
invention is not to be con-  85     lion flavors, as set forth above.
sidered as restricted thereto except as indi-       Thus, a small but
effective amount of the  cated in the appended claim.     mixture
sufficient to provide the alliaceous     flavor note is used. The amount
used will                      EXAMPLE I 25  vary depending upon the
ultimate food com-           Preparation of Onion Flavor Oil     position
to be flavored; for example, more       A  2-liter reaction flask equipped
with a  90     may be required in producing a full, rounded  mechanical
stirrer, reflux condenser, and a     flavor from  an unflavored material,
and less  thermometer is charged with 85.2 g (0.6 mole)     may be required
when the mixtures are used  of methyl iodide, 73.8 g (0.6 mole) of propyl
30  to enhance a natural product which is deficient  bromide, and 372 g,
(1.50 mole) of sodium     in natural flavor or aroma.
thiosulfate pentahydrate, together with 600  95        Those skilled in the
art will appreciate  ml of an ethanol-water reaction medium, and     that
the amount of the di- and trisulfide mix-  the flask is heated to reflux
for about ten min-     tures according to this invention can be varied
utes until a clear solution is obtained. The 35  over a range to provide
the desired flavor and  ethanol is then recovered on a rotary evapora-
aroma. The use of too little of the mixture  tor, and the aqueous solution
remaining is 100     will not give the full benefit, while too much
extracted with isopentane.     not only makes the flavor compositions and
A solution of sodium  sulfide is prepared     foodstuffs needlessly costly,
but also can over-  by dissolving 150 g (0.725 mole) of the sul- 40  whelm
and unbalance the flavor and aroma so  fide in 1200 ml of water. This
sulfide solu-     that desirable results are not obtained. It is  tion is
then added to the aqueous solution. 105     accordingly desirable that the
ultimate food  The emulsion so formed is extracted with     composition
contain not more than about 10-[err]  isopentane until it is clear. The
isopentane     parts of the mixture for each part of total  layer is then
dried with anhydrous sodium sul- 45  composition, and it is generally
preferred to  fate and then removed on the rotary evapora-     use more
than about 10[err] parts in the finished  tor.
110     composition. Accordingly, the desirable range    The organic
sulfides so obtained are dis-     in foods of the mixture produced
according  tilled under a high vacuum (less than 1 mm     to this invention
is from  about 10[err] to 10[err]  Hg) to obtain a residue of 78 g, for an
84.5 % 50  parts of the novel sulfide mixtures produced  yield of usable
sulfide product based upon the     herein. When these mixtures are added to
the  molecular weight of methylpropyltrisulfide.    115     foodstuff in
the form of a total flavor compo-   An analysis of the product shows the
fol-     sition, the amount should be sufficient to im-  lowing
distribution of various sulfides.     part the requisite flavor and/or
aroma note 55  to the food composition so that the flavor and      Compound
Amount (%)     aroma will be balanced in the finished food-       Dimethyl
disulfide             Trace     stuff. Accordingly, the flavoring
compositions     Methylpropyl disulfide         10.0       120     of this
invention  preferably  contain  from       Dimethyl trisulfide
6.8     about 10[err] percent to about 10[err] percent of        Dipropyl
disulfide         1.4 60  the sulfide mixtures, based upon the total
Methylpropyl trisulfide        57.3 



weight of the flavoring composition.               Dipropyl trisulfide
24.5       The flavoring compositions of the present     invention can be
added to the foodstuffs by      The particular distribution of methylpro-
125     conventional means known in the art. The pyl trisulfide and
dipropyl trisulfide especially 65  flavor material of this invention,
together with  suits the foregoing mixture for use in onion        5
1,247,515                                           5      flavoring
compositions used to improve the  character and is useful in the
preparation of  60     flavor  and aroma  of dehydrated  natural  dairy
products, such as cheese dips and cot-     material.
tage cheese, having a garlic flavor character.                      EXAMPLE
II                                  EXAMPLE IV 5        Preparation of
Onion Flavor Oil             Preparation of Chive Flavor Material        A
Bunte salt is prepared as in Example I    The procedure of Example I is
repeated  65     by heating together 7.10 g (0.05 mole) of  with the sodium
sulfide solution permitted to     methyl iodide, 6.15 g (0.05 mole) of
1-bromo-  remain in contact with the Bunte salts for     propane, 29.8 g
(0.125 mole) of sodium thio-  seventy-two hours. The product shows the 10
sulfate  pentahydrate, and 50 ml of  60%   following distribution of
various sulfides:     ethanol-water solution. After removal of the
ethanol on a rotary evaporator and extraction    Compound
Amount (%)  70     of the remaining solution with isopentane, the
Dimethyl disulfide             12.9     Bunte salt solution is added to 250
ml of         Methyl propyl disulfide       60.5 15  0.2 M  pH 8 phosphate
buffer.                     Dipropyl disulfide            15.1        The
buffered solution is then admixed with     Dipropyl trisulfide
11.5     130 ml of 0.4 M sodium sulfide solution in a     one-liter flask
with mechanical stirring dur-   Substantially  no  methyl-containing  tri-
75     ing fifteen minutes. During the addition of  sulfides are obtained.
This material has an 20  the sodium sulfide solution the pH is main-
excellent chive flavor character and is useful     tained at 8 by
simultaneously adding 2 M hyd-  in the preparation of dairy products, such
as     rochloric acid solution. The final reaction mix-  cottage cheese and
the like, having a chive     ture is stirred for one hour at pH 8 and then
flavor character.                           80     thrice extracted with
100 ml portions of ethyl 25  ether. The solution is subsequently dried with
EXAMPLE V     anhydrous sodium sulfate. The ethyl ether is   Mixed Bunte
salts are prepared by admix-     then removed on a rotary evaporator.
ing 31 ml (0.5 mole) of methyl iodide and       The sulfides are distilled,
and the mixture  46 ml (0.5 mole) of propyl bromide with 278     is found
to have the following composition:  g (1.1 mole) of sodium thiosulfate
pentahyd-  85                                                   rate in 500
ml of 60%  aqueous ethanol. The 30      Compound                   Amount
(%)     mixture is heated until the solution is clear,          Dimethyl
disulfide             8.2       and 600 g of aqueous solution is obtained.
To          Methylpropyl disulfide        14.3       300 g of aqueous
solution is added 66 g of          Dimethyl trisulfide            4.6
sodium  sulfide nonahydrate in 500 ml of  90          Dipropyl disulfide
1.4       water with stirring. 35      Methylpropyl trisulfide        52.9
After twenty-four hours the sample is ex-          Dipropyl trisulfide
18.6       tracted with isopentane, and the isopentane
mixture is dried over anhydrous sodium sul-       This composition is
regarded as being very  fate. The isopentane is stripped off to pro-  95
similar to the composition produced in Ex-  vide 20.0 g of oil having the
following distri-     ample I, despite the difference in pH, the pH
bution of sulfides: 40 in Example I being greater than 11. The     utility
of the composition of this Example        Compound                  Amount
(%)     is substantially the same as that in Example     Dimethyl disulfide
9.4     I.                                                Methyl propyl
disulfide       55.3      100
Dipropyl disulfide            26.3                    EXAMPLE III
Methyl propyl trisulfide        9.0 45        Preparation of Garlic Flavor
Oil       The procedure of Example I is repeated    The foregoing mixture
is an excellent onion     utilizing equimolar amounts of methyl iodide
flavoring material.     and allyl bromide to form the Bunte salts,     and
then the reaction with sodium sulfide is                 EXAMPLE VI
105 50  carried out. An analysis of the product shows   A mixture of 24.6 g
(0.2 mole) of 1-bromo-     the following distribution of various sulfides:
propane, 7.8 g (0.05 mole) of ethyl iodide,
28.4 g (0.2 mole) of methyl iodide, and 124         Compound
Amount (%)  g (0.5 mole) of sodium thiosulfate pentahyd-         Dimethyl
disulfide             9.2       rate with 200 cc of 60%  aqueous ethanol is
110 



Allyl methyl disulfide         9.2       prepared in a 500 ml flask
provided with a 55      Diallyl disulfide               2.7
mechanical stirrer reflux condenser and nitro-         Dimethyl trisulfide
12.1       gen blanket. The mixture is stirred and heated         Allyl
methyl sulfide          50.1       to reflux. The ethanol is removed by
rotary         Diallyl trisulfide            16.7       evaporation after
the solution becomes clear.  115
The remaining aqueous solution is treated       This material has an
excellent garlic flavor  with 52.8 g (0.27 mole) of sodium  sulfide
6                                           1,247,515
6      nonahydrate and an  emulsion forms.  The    The resultant emulsion
is spray-dried in     emulsion is extracted with isopentane and the  a
Bowen Lab Model spray-drier with inlet 60     isopentane extract is dried
with anhydrous  temperature of 500[err]F, and outlet temperature
magnesium sulfate. The isopentane is stripped  of 200[err]F. Twelve grams
of this spray-dried 5  from the mixture to obtain 16 g of oil having
material is mixed with 29.2 grams of the     the following analysis:
soup base set forth in Example VII. The
resulting mixture is then added to 12 ounces  65          Compound
Amount (%)  of boiling water, and an excellent onion-          Diethyl
disulfide              0.3       flavored soup is obtained.          Ethyl
propyl disulfide         0.5 10      Methyl propyl disulfide         5.8
EXAMPLE IX          Ethyl methyl disulfide         0.6         A "gelatin
solution" is prepared by dissolv-          Dipropyl disulfide
1.7       ing 330 g of gelation at 40[err]C in 8250 g of  70
Dimethyl disulfide             1.7       de-ionized water, and 330 g of
spray-dried          Diethvl trisulfide             4.8       gum arabic is
dissolved at room temperature 15      Dimethyl trisulfide            18.5
in 8250 g of de-ionized water to form a "gum          Ethyl propyl
trisulfide        3.9       arabic solution". The gum arabic solution is
Ethyl methyl trisulfide        4.2       placed in a 30 liter vessel and
2.5 liters of  75          Methyl propyl trisulfide      39.7       the
gelatin solution is added. The tempera-          Dipropyl trisulfide
18.3       ture of the mixture is adjusted to 37 to 40[err]C.
Through a tube beneath the surface of the 20    This material has an
excellent chive flavor  gum  arabic solution, 4000 g of 0.1%  (by
character and is useful as indicated above for  weight) solution of the
mixture of Example  80     flavoring dairy products and the like.       III
in propylene glycol is added over a period
of approximately 30 minutes.                    EXAMPLE VII
The mixture is agitated at 37 to 40[err]C until       The composition of
Example I is dissolved  an average droplet size of 25 microns is ob- 25  in
propylene glycol in amount sufficient to  tained. The remaining gelatin
solution (6  85     give a propylene glycol solution containing  liters) is
then added. The pH of the solution     0.1%  by weight of said mixture. 0.9
cc of  is then adjusted to 4.5 to 4.6, with a 10[err]     this solution is
added to 7.3 g of a soup base  sodium  hydroxide solution.     consisting
of:                                  After the 25 micron droplet size is
achieved,                                                   the temperature
is allowed to drop to 25[err]C  90 30
Quantity   over a period of approximately 2.5 hours while       Ingredient
(Parts)   maintaining the pH at 4.5 to 4.6. The cap-       Fine ground
sodium chloride      35.62    sule slurry is then stirred and cooled to
5[err]C       Hydrolyzed  vegetable protein              and is maintained
at 5[err]C, with stirring, for          (Nestle 4 BE)
27.40    at least 2.5 hours. The slurry is then spray-  95 35    Monosodium
glutamate              17.81    dried.       Sucrose
10.96       The capsules thus formed are filtered and       Beef fat
5.48     mixed with a vegetable soup base in the       Sethness caramel
color                     weight ratio of 1:6. Twenty grams of the
(powder B & C)                  2.73    resulting capsule-soup base mixture
is then  100                                                   added to 30
ounces of boiling water thereby 40    The resulting mixture is added to 12
ounces  creating a soup having an excellent flavor     of boiling water to
create a soup having an  with garlic seasoning.     excellent onion flavor.
The composition of Example II is added       WHAT WE  CLAIM  IS:-     to
the above soup base and the mixture is    1. A  process for the production
of alli- 105 45  then added to boiling water to provide a  aceous flavoring
materials which comprises     soup having a good onion flavor. Similar re-
reacting a mixture of aliphatic thiosulfates     sults are obtained when
the material pre-  (Bunte salts) with an alkali metal sulfide to     pared
according to Example V  is used or  obtain a mixture of aliphatic
disulfides and     when materials from Examples I and V are  trisulfides,
wherein the aliphatic groups are at 110 50  used in combination with each
other.          least two different alky] or alkyrene groups 



having from one to three carbon atoms and                    EXAMPLE VIII
the amount of disulfide comprising from  30       One-half gram of the
mixture of Example  to 80 percent of the mixture so obtained.     II is
emulsified in a solution containing the    2. A process according to Claim
1 wherein  115     following materials:                         from  zero
to 50 percent of the aliphatic
groups are methyl, from zero to 20 percent 55         100  gum arabic
of the groups contain two carbon atoms, and            300 g water
the remainder of the groups contain three car-            0.5 g 20%
solution in ethanol  of  bon atoms.                                     120
butylatedhydroxyanisole.                 3. A process according to Claim 1
wherein              6                                           1,247,515
6       nonahydrate and an  emulsion forms.  The    The resultant emulsion
is spray-dried in      emulsion is extracted with isopentane and the  a
Bowen Lab Model spray-drier with inlet  60      isopentane extract is dried
with anhydrous  temperature of 500[err]F, and outlet temperature
magnesium sulfate. The isopentane is stripped  of 200[err]F. Twelve grams
of this spray-dried  5  from the mixture to obtain 16 g of oil having
material is mixed with 29.2 grams of the      the following analysis:
soup base set forth in Example VII. The
resulting mixture is then added to 12 ounces  65          Compound
Amount (%)  of boiling water, and an excellent onion-          Diethyl
disulfide              0.3       flavored soup is obtained.          Ethyl
propyl disulfide         0.5 10      Methyl propyl disulfide         5.8
EXAMPLE IX          Ethyl methyl disulfide         0.6         A "gelatin
solution" is prepared by dissolv-          Dipropyl disulfide
1.7       ing 330 g of gelation at 40[err]C in 8250 g of  70
Dimethyl disulfide             1.7       de-ionized water, and 330 g of
spray-dried          Diethyl trisulfide             4.8       gum arabic is
dissolved at room temperature 15      Dimethyl trisulfide            18.5
in 8250 g of de-ionized water to form a "gum          Ethyl propyl
trisulfide        3.9       arabic solution". The gum arabic solution is
Ethyl methyl trisulfide        4.2       placed in a 30 liter vessel and
2.5 liters of  75          Methyl propyl trisulfide      39.7       the
gelatin solution is added. The tempera-          Dipropyl trisulfide
18.3       ture of the mixture is adjusted to 37 to 40[err]C.
Through a tube beneath the surface of the 20    This material has an
excellent chive flavor  gum  arabic solution, 4000 g of 0.1%  (by
character and is useful as indicated above for  weight) solution of the
mixture of Example 80     flavoring dairy products and the like.       III
in propylene glycol is added over a period
of approximately 30 minutes.                     EXAMPLE VII
The mixture is agitated at 37 to 40[err]C until        The composition of
Example I is dissolved  an average droplet size of 25 microns is ob- 25  in
propylene glycol in amount sufficient to  taimed. The remaining  gelatin
solution  (6  85     give a propylene glycol solution containing  liters)
is then added. The pH of the solution     0.1%  by weight of said mixture.
0.9 cc of  is then adjusted to 4.5 to 4.6, with a 10%     this solution is
added to 7.3 g of a soup base  sodium  hydroxide solution.     consisting
of:                                  After the 25 micron droplet size is
achieved,                                                   the temperature
is allowed to drop to 25[err]C   90 30
Quantity   over a period of approximately 2.5 hours while        Ingredient
(Parts)   maintaining the pH at 4.5 to 4.6. The cap-        Fine ground
sodium chloride      35.62    sule slurry is then stirred and cooled to
5[err]C        Hydrolyzed vegetable protein               and is maintained
at 5[err]C, with stirring, for          (Nestle 4 BE)
27.40    at least 2.5 hours. The slurry is then spray-  95 35    Monosodium
glutamate              17.81    dried.        Sucrose
10.96       The capsules thus formed are filtered and        Beef fat
5.48    mixed with a vegetable soup base in the        Sethness caramel
color                     weight ratio of 1:6. Twenty grams of the
(powder B & C)                  2.73    resulting capsule-soup base mixture
is then  100                                                   added to 30
ounces of boiling water thereby 40    The resulting mixture is added to 12
ounces  creating a soup having an excellent flavor     of boiling water to
create a soup having an  with garlic seasoning.     excellent onion flavor.



The composition of Example II is added    WHAT WE  CLAIM  IS: -     to the
above soup base and the mixture is    1. A  process for the production of
alli- 105 45  then added to boiling water to provide a  aceous flavoring
materials which comprises     soup having a good onion flavor. Similar re-
reacting a mixture of aliphatic thiosulfates     sults are obtained when
the material pre-  (Bunte salts) with an alkali metal sulfide to     pared
according to Example V  is used or  obtain a mixture of aliphatic
disulfides and     when materials from Examples I and V are  trisulfides,
wherein the aliphatic groups are at 110 50  used in combination with each
other.          least two different alkyl or alkylene  groups
having from one to three carbon atoms and                    EXAMPLE VIII
the amount of disulfide comprising from  30       One-half gram of the
mixture of Example  to 80 percent of the mixture so obtained.     II is
emulsified in a solution containing the    2. A process according to Claim
1 wherein  115     following materials:                         from  zero
to 50 percent of the aliphatic
groups are methyl, from zero to 20 percent 55         100  gum arabic
of the groups contain two carbon atoms, and            300 g water
the remainder of the groups contain three car-            0.5 g 20%
solution in ethanol  of  bon atoms.                                     120
butylatedhydroxyanisole.                 3. A process according to Claim 1
wherein         7                                            1,247,515
7      from  zero to 50 percent of the groups are  are methyl, from  70 to
90 percent contain  35 methyl, and the remainder of the groups con-  three
carbon atoms, and from 40 to 60 per-     tain three carbon atoms.
cent are unsaturated.        4. A process according to Claim 1 for the
9. A process according to Claim 1 wherein 5  production  of an onion
flavoring material  the aliphatic thiosulfates are obtained by heat-
wherein from  5 to 50 percent of the ali-  ing a mixture of alkyl halides,
a mixture of  40     phatic groups are methyl, from 50 to 95 per-  alkylene
halides, or a mixture of alkyl and     cent of the groups contain three
carbon atoms,  alkylene halides with an alkali metal thio-     and from
zero to 40 percent of the groups  sulfate. 10  are unsaturated.
10. A process according to Claim 1 wherein        5. A process according to
Claim 1 for the  the temperature is from 0 to 100[err]C.       45
preparation  of  garlic  flavoring  material    11. A   process for
providing  alliaceous     wherein from  zero  to 50 percent of the  flavors
to foodstuffs which comprises admix-     groups are methyl, from  50 to 100
percent  ing with a foodstuff an amount of the product 15  of the groups
contain three carbon atoms, and  of the reaction according to Claim  1 to
im-     from 50 to 95 percent of the groups are un-  part an alliaceous
flavor note to foodstuffs.    50     saturated.
12. A process according to Claim 11 where-       6. A process according to
Claim  1 for the  in from 10[err]  to 10[err] parts of the sulfide mix-
preparation of a leek flavoring material where-  ture is added to the
foodstuff. 20  in from  5 to 40 percent of the groups are    13. The
product produced by a process     methyl, from 60 to 95 percent of the
groups  according to Claim  1.                         55     contain three
carbon atoms and from zero to    14. A process for the production of alli-
25 percent of the groups are unsaturated.    accous flavoring  materials
substantially  as       7. A process according to Claim 1 for the
hereinbefore described. 25  preparation of chive flavoring materials where-
15. A process for the production of alli-     in from  10 to 30 percent of
the groups are  aceous flavoring  materials substantially  as  60
methyl groups, from  zero to 20 percent of  hereinbefore described with
reference to any     the groups contain two carbon atoms, and from   one of
the Examples.     70 to 90 percent of the groups contain three 30  carbon
atoms and from zero to 30 percent of                For the Applicants,
the groups are unsaturated.                         CARPMAELS & RANSFORD,
8. A process according to Claim  1 for the           Chartered Patent
Agents,     preparation  of a shallot flavoring material  24 Southampton
Buildings, Chancery Lane,     wherein from 10 to 30 percent of the groups
London W.C.2.          Printed for Her Majesty's Stationery Office, by the
Courier Press, Leamington Spa, 1971.          Published by  The Patent
Office, 25 Southampton Buildings, London, WC2A 1AY   from
which copies may he obtained.    


