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TETLE 3

«DULCE DE LECHE-FLAVORED FAT-BASED CONFECTION,
METHOD FOR MAKING THE SAME AND
CONFECTTONERY' CANDIES MAKING USE OF THE SAME

t

BACKGROUND OF THE INVENTION |

Field of the Invention
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confection, ag well ag o confectionery candies incorporating such a duleg de leche-

flavored fat-based confection, 1n particular candy-ahell)edg:onfwhonnyuqd:u.
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Description of Related Art

Dulce de leche (hereinafter “dulce de leche™ or “dulce™) tramslated from Spamish
a3 “swest of milk” 18 a popular treat m South and Central American countries
Dulce de leche 13 typically made by boiling sweetened condensed mulk for hours to
produce a sweot, caramelized pudding like treat, which can be eaten alone or 1in
combination wrth a biscuit or wafer Dulce de leche 18 a water-based composrtion
charactenzed by a smooth and creamy texture and a distinct nch dairy fiavor wath
lower caramehized sugar notes. The flavor of dulce de leche 18 thermally
generated. Dulce de leche 1s also known as carjeta (Mexico), arequipe (Colombia),
fanquila (Cubs) and manyar blanco (Reru)

It1s known to mcorporate water-based dulce de leche or dulee de leche-like
mﬁﬁmmw lfmamﬁi)lqmqgmbummeM
cream and Alfajore cookies do yust that. In addthon, dulce de leche spreads such as
La Salamandra and Smucker’s spreads are known. All known dulce de leche
products contain water-based dulce de leche composiions Fypically dulce de
leche compositions contain high moisture contents, 1e about 26% moisture by
weight, and exhibrt a water actiity of about 0 85
Both the high moisture content and water activity of dulce de leche impose hmts
oi the types and qualrty of products which can be made using st. For example, the
incorparation 6f water-based dulce de leche mio certain apphications such as
céhdy-shelled confections 18 problemiatic. In sfiort, dulce de leclie 1s typically too

¥ soft to candy shell or at the very least 15 very difficult to process. In this same

“* regard, water-based dulce de leche cem be difficult to form 1n & brte-size format.
Special process conditions are required, which drnive up manufacturng costs and
complexaty Temperature and humidity must be carefully condrolled to process on
traditional depositing or Open Extrusion ceater forming equpment. Tradtional
water-based dulce de leche loses 1ts shape during processing.
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Additionally, the high moisture content of water-based dulce de leche creates a
mossture gradient when mixed with low moisture components.such as cnisp nice,

4 biscuits, cookies eto. Controllmg this gradient can be difficult, often requuning a
more complext product design that relies on the application of mossture barriers and
humectants to slow the mdvement of water mto the lower moisture componeats.
Shortened product shelf life, poor taxture and quality are often the result.

It:should also be noted that traditional water-based caramels suffer from the same
inadequacies ay water-based dulce de leche in certamn applications This, agan, 18
due to a relatively lugh moisture content, Le. about 5 0%-12 0% mozsture by
weight and a water activity ranging from about 0 40 to 0 50 Softer tradrtional
water-based caramels have the same problems as dulce de lechs, often beiwng too
soft to form 1n brte-s1ze pieces or to candy shell. r Further traditional water-based
caramels give 8 hard, chewy unpleasant eating expenence when candy-shelled and
are too slow to clear the mouth upon consumption, m other words, bits of caramel
and candy shell stick to the consumer s teeth, resilting 1n an unfavorable overall
eating experience. Water-based caramels also create problematic moistire
gradients as descnbed above. In the end, however the madequacies of water-based
caramel are mrrelevant; water based caramel could never be a substrtute for dulce de
leche because caramels have a very different flavor ¢haractenzed by caramelized
v sugar vamila and buttery notes. ] N
: -1
Clearly there s aneed to develop a dulce de lechs composition which:does not
suffer from the above-noted madequacies of water-based dulce de loche. Sucha
dulce do leche product should offer the same nch daury fiavor as. water-based dulce
de leche, but offer a much greater degree of product design freedom, 1mproved
shelf Iife, better texture and simple processing.
vl
Caramac® (Nestle®) 1s a fat based “caramel flavour covering™ winch 15 ubed to
enrobe a biscut 1n Nestle®s BreakAway whuch 1s sold in the United Kingdom.
Caramac® 1s also marketed as a simple sohid bar 1n Nestle®s Caramac® As set
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forth n the ingredient declaration, Caramac® comprises vegetable fit, sugar
lactose, sweetenod condensed skimmed mulk, skimmed qulk powder butter,
emulaifier (lecithin), treacls, salt, flsvoning, and possibly rut traces. Caramac® has
a flavor mtensity much lower than that of conventional dulce de leche. More
mmportantly the flavor of Caramac® 18 more mummlar to a tradrtichal caramel flavor
than to a dulce de leche flavor It 13 believed that the caramel hike flavor of the fat
based Caramac®can be solely attributed to the mclusion of treacle, a.k.a, molasses,
in the composition. In other words, Caramac® does not appear fo have a thermally
generated flavor What 15 more, Caramac® can be deacribed ag having a waxy
mouthfeel '

§ §
Hence, there 13 clearly a need to develop a composition having a distinct thermally
geanerated dulce de leche flavor a smooth, creamy texture and a very low moisture
content. The apphcations for such a composition would be manfold.

SUMMARY OF THE INVENTION

The present mvention 1s directed fo a dulee de leche-flavored fiut based confiechon
compnsing a-sweetener a dmry protein and a fat continuous phase, made according
to a process compnamg the steps of dispersing the sweetener and the darry protein
m a fat to form a raw confection having the fat. continuous phase; heating the raw
confecton within a temperature range and for a time sufficient to thermally
generste dulce-de leche flavor thereby formmg the dulce de leche-flavored fat
based confection, and cooling the dulce de leche-flavored fat based‘confection to a
temperatore sufficientto halt the thermal generation of dulce de leche flavor

! ~~ ]
The present invention 15 also drrected to a method of malang a'dulce de leghe-
flavored fat-based confechion compnising the steps of dispersing a sweetener and a
dairy protein 1 a fat to form a raw confection having a fat continuous phase,
heating the raw confection within a temperature range and for a ime sufficaent to
thermally generate a dulce de loche flavor thereby formung the dulce de leche-
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flavored fat-based confection, and coohing the dulce de leche-flavored fat-based

confection to a temperature sufficient to halt thé thermal generatioit' of dulce de
leche flavor

In certain preferred embodiments of the method, there 18 an addrtionsl particle size
reduction step either before or after the heating step  The average particlé size 18
reduced to 1 0 to 100 0 microns In certain preferred embodiments of thé method
the raw confection 18 heated withun a temperature range between 70 C and 180°C.
In certamn prefesred embodiments, the time sufficient to develop a dulce d& leche
flavor 1s between I minute and 1440 mmutes In certan preforred embodiments,
the temperature sufficient to halt the developmient of dulce de leche flavor 18 below
70 C. ' s
) i

In certan preferred embodmhents of the mmvention, the confection produced hasa
water achivity ranging from 0 09 to 038 In certam preferred émbodiménts of the
invention, moisture 18 present 1n an amount rangmng from 0 10% to 5 0% by weight
of the confechon. In addittonal preferred embodiments of the present invention,
the confection compnises a fit in‘an amount ranging from 10 0% t6'98 0% by
weight or a sweetener 1n an amount ranging from 1 0% to 80 0% by weight ora
dany protein in &n amhount ranging fraim 0 5% to 40 0% by weight of the
confection. it

roa 7
The present mvention 15 broadly directsd to a dulce de loche-flavored fat based
confection.

'
The present mvention 18 further directed to a dulée de leche-flavared fat-based
confection compnsing a sweetener a dary protem and a fat continuous phase. In
preferred embodiments, the sweetener 15 selected from fruttose, sucrode, lactose,
dextrose, polyols, other natural and artificial sweéteriers and dombmations thercof.
In cértain preferred embodiments, the dewry protesn 1s selected froin non-fat dry
mulk, desineralized whey powder whole nulk powder and commbinations thereof.
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In certain preferred embodiments, the fat contimuous phase 18 selected from

fractionated palm kernel o1l, cocoa buiter anhydrous milk fat, hydrogenated
vegetable oil, and combinations thereof.

The present invention 18 addrtionally directed to a confechon, preferably a candy-
shelled confection, or a chocolate composition compnising a dulce de leche-
flavored faj-based confection.

)
The present invention 15 alsp directed to a fat-based confection comprising 2-
hydroxy-3-methyl 2-cyclopenten-1-one as a flavor component. In preferred
embodiments of the present invention, the fat based confection contams an,
additional fiavor component or addstional flavor components. These flavor
components are 2-acetyl furan, 2-acetyl 3-hydroxyfaran, methyl furanoate, 2,5
dimefhyl-4-hydroxy-3-(2H) furanone, 3 hydroxy-2-methyl-pyran-4-ane, 2-furfural,

2-(SEDfuranone, 2-furfuryl alcohol, dihydro hydroxy-maltol and 5 hydroxymethryl
forfural.

f 1

DETAILED DESCRIPTION OF THE. PREFERRED EMBODIMENTS

The present invention relates to a novel duloe de leche-flavored fat based
confection. This confection 1s preferably thermally processed to create-specaal
textural and flavor attnbutes The mventive dulce de leche-flavared confection has
, & fat based continuous phase that imparts a distinctive, mouthfeel and eating
expenience. The creamuness of the fat-based confection enhances copsumer
perception of quality and overall acceptance of a fimshed candy using such a
confection. Tha.¢ulce de leche-flavored fat-based confection of the present
Anvention solves the problems associated with tradrbonal water based.dulce de
leche, while mamteining a trus thermally generated dulce de leche flavor In som,
by virtue of an ultra low moisture content, a low water activity and. a fat,comtinuous
pbase, the dulce de leche-flavored fat-based confection. of the presegt invention
offers a great degree of product design freedom, 1mproved shelf life, better texture
and simple processing.
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As used herem, the term “dulce de leche flavor™ refers to a flavor charactenized by
& dany main flavor with lower caramehzed sugar flavor typically formed through
thesmal generation. As used herein, the term “dulce de leche-flavored™ refess to a
matenal having a dulce de leche flavor As used herein, “fat-based™ refers to a
material having a fat/limd continuous phase 1n which material components such as
mlk proteins and sugars are dispessed. As used heremn, “water-based™ refioes to a
matenial having 8 water continuous phase 1n which matesial components such as
milk proteins and sugars are dispersed, typically water-based materials havea
water activity from about 0 4 to sbout 0 5 and a moisture content of about 5% to
sbout 12%. As used herem, “candy-shelled” refers to a composition having a sugar
shell made by panmng as known to those sklled m the art. As used herein, “darry
protein” refers to any protein denived from a dairy source, the dairy protein may be
punfied and/or processed and may be 1 tho whey or casean class of mulk protens
As used herein, “sweetener” refers to.any composthon which provides sweetness
and/or serves as a browning or reducing sugar As used heremn, “Mallard reachon”
refers to a well-known food reaction which-occurs between an ammo source such
as a dairy protemn and a reducing sugar

In a first aspect, the present invention 1s directed to a method of makng a dulce de
leche-flavored fat based confection. In the first step, a sweetener and a dary
protein are dispersed.in a fat to form.a raw confection having a fat continuous
phase. Dispersion 15 accomphshed 1n any manner suitibleto form a homogeneous
digparsion, such as,.for example, a Lttleford Day M 5 Mixex, (Lattleford Day
Florence, XY) or a Hobart A 200FT Mixer (Hobart Corp., Troy OH) Typically
dispersion 18 accomplished under low heat, 1 e. 35 50, C, and with agstation, as it
13 necessary to keep the fat(s) iquid duning the dispecsion step However any
method or equipment which keeps the fat(s) hquid can be employegd herem.

It 18 important to note that mnce many mgredients will inherently contam water at
5% or greater 1ngredients must be carefully selected to keep the overall meisture
content Jess than about 5%, and preferably less than about 1 5%, 1.e. Jowmoisture
mgredients (less than about 5% moisture) are preferably employed. For example,
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1if dextrose 13 used as a sweeteher 3t would noed to be anhydrous dextrose, not
dextrose monohydrate. Typically commercially purchased dextrose 18 dextrose

monohydrate, which'has a substanhally higher moisture content thap anhydrous
dexirose.

Generally any sweetener 1s suitable for use in this invention as long as 1t has a low
moisture content. Exemplary sweeteness include, without hmitation and.1in their
low moisture form if applicable, sucross, lactose, dextrose, polyols, other nahral
and artificial sweeteners and comhinations-thereof. In a preferred embodiment of
the present invention, the sweetener 18 a sugar such as fructose, sucrose, lactose or
dextrose. One of ordinary skill 1n thas art will readily appreciate that the above-
described sweetener may not only provide sweetness to the dulce:de leche-flavored
1- fist-based confection, but 1 some mstances may also serve as the browmng or
-~educing sugar necessary 1o develop dulce'de leche flavor In cestan preferred
embodiments of this mvention, the dulce de leche-flavored fat-based confection
compnises & sweetener in an amount ranging from 1 0% to 80 0%, preferebly 5 0%
to 70 0%, more preferably 10 0% to 60 0%, stll more preferably 15 0% to 55 0%
and most prefersbly 25 0% to 50 0%, by weight of the dulce de leche-flavored fut-
based confection.

)

)

Likewise, any damy protein 1s sustable-foruse 1n the present mvention as long as 1t
has a low moisture. Exemplary dary proteans include, without hnitation and m
thear low moasture form 1f applicable, non-fat dry mulk;, deminerahzed whey
powder whole milk powder and combmnationis theredf. It 18 also believed that soy
protam could be used m place of dairy protemn if so deswred. One of ordinary skill
1n this art will readily appreciate that certmin sugars may be present m the above-
describod dary protean, these sngars may provide some degree of sweetness to the
dulce de leche-flavored fat-based confection, as well as serve as the browming or
reducing sugar necessary to develop dulce de leche flavor In certain preferred
embodiments of thus mvention, the dulce de leche-flavored fat based confection
comprises a datry protesn mn an amount ranging from 0 5% to 40 0%, peeferably

1 0% to 30 0%, more preferably 2.0% to 20 0%, still more preferably 3 0% to
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15 0%, and most preferably 4 0% to 10 0%, by weught of the dulce de leche-
fiavored fat based confoction.

Sumilerly any fat 1s suitable for use 1n the present invention as long as it has a low
moisture content. Exemplary fats includs, without limitation and m therr low
mosture form 1f apphicable, fractionated palm kemel o1, cocoa butter, anhydrous
mlk fat (AMF) hydrogenated vegetable o1l such as soy fat or cottonseed o1, and
combmations thereof. Fractionated palm kernel oil such as that avalable.from Fuj:
under the name Palkens-SAC, 18 preferably used in the dulce de leche-flavored fat-
based confection. In certain preferred embodiments of this invention, the dulce de
leche-flavored fat-based confection comprises a fiat mn an amount ranging from

10 0% 10.98 0% preferably 16 0% to 85 0%, more preferably 22 0% to 75 0%, still

mare preferably 25 0% to 60 0%, and most preferably 28 0% to 45 0%, by weaght
of the-dulce de leche-flavored fat based confection.

h
The particular fit(s) chosen for use 1n the present nvention 15 pnmanly responsible
for the smooth, creamy mouthfiee] of the present mventive dulce de leche-flavored
fat based confection. The fat(s) chosen compnses a continuous matrix which
disperses the sweetener and dairy protem. The particular texture of the dulce de
leche-flavored fat-based confiection obtained can be mantpulated by the sejection of
particular fat(s) Fats with relatrvely ngh melting points give a greater degree of
heat stability” conversely fats with relatively low melting points-give a softer
texture. According to the present invention, fat(s) with a melting pomnt n the range
-of about 30°C to about 34 C 1s preferably used, especally-when the dulce de
léche-flavored fat-based confection will be used m any type of parming process.
Likewise, one.of ordinary skill m the art would readily appreciate thatithe use of
fui(s) having a higher meltng point would grve a harder texcture.

The texture of the present dulce de leche-flavored fat based confection can be
further controlled by fat type, fat content, dairy protem type, dary protein content,
sweetener type, sweetener content and particle size, In that regard, 1n an optional
step of the present mnvenhive method, the raw confection can be ground (refined) to
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obtuin.a dearred average particle mze. The desired average particle size ranges
from 1 0 to 100 0 microns, preferably 5 0 to 75 0 more prefemably: 16 0 to 50 0
still more preferably 15 0 to 40 0 and most preferably 20 0 to 35 0 microns.
Gnypding can be accomphshed umng any conventional means such as a roller
refiver or a ball mull or any other means known in the art. The average particle szze
of the raw confection pnor-to size reduction will depend upon the particular
sweetener and darry protemn. employed, typically this will range anywhere from
about.80 mucrons end up. One of ordinary skall 1n this art will readily apprecaste
that such & size reduction step could alternatively be conducted prior to the above-
descnbed dispersion step L.e., m1zo reduchon of mngredients or even after the
thermal processing step described below

7
One of ordinary skill n this art will also readily understand that other mgrecients
may and will be present 1n a given dulce de leche-flavored fat-based .confection, 1n
addition to the sweetener dary protem and fat described above Other such
mgredients include, without hmitation, emulsifiers such as mono and digly¢endes,
salt and stabilizers such as disodium phosphate,

In a second step of thie process of malang the dulce de leche-flavored fist-based
confection of the present invention, the raw confection 18 heated-within a
temperatore range and for a tme sufficient to thermally generate a dulce de, leche
flavor, thereby formng the dulce de leche-flavored fat-based confectron, This
heatmg step can be conducted in any scraped surface heat exchanger such as, for
example, a Contherm scraped-surface heat exchanger (Alfa Laval Thermal Inc.,
Newbaryport, MA) The temperature must be raised to a temperatute sufficient to
imtiate flavor development reactions such as the Maillard reaction, likewise, the
temperature must be mamntained at a temperature and for a ttme sufficient to
conduct such reactions, yet wathout developing undesirable flavors

Typically the raw confection 18 heated withih a tempemaiure range fromh 70°C to
180 C, preferably 75°C to 165°C, more preferably 80°C to 150°C, still more
preferably 90 Cto 135 C, and most preferably 100°C 125 C Temperatures
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higher than these wall impart scorch notes to the dulce de leche-flavored fit-based
confection, temperatures lower than these arerinsufficient o inrtate the requasite
flavor development reactions such as the Mmliard reaction. Typically the tme
sufficient to develop a dulce de leche flavor ranges from 1 to 1440 minutes,
preferably 2 to 720 minmtes, moro preferably 4o 600 munutes, still more
preferably 5 to 480 minutes, and most preferably 10 to 120 minutes. Timos longer
than these will impart scorch notes to the dulce de leche-flavored fat based
confection, times shorter then these will be madequate to allow dulce de Jeche
flavor to develop For purposes. of the present invention, one of ordinary skill 1n
this art will readily appreciate that the higher the temperature, the lower the time
apd vice versa. Confinmation of the formation of the desired dulce de leche-

fiavored fat based confection 18 typscally made by sensory evaluation, analytical
evaluation or combination thereof.

]
In a final step of the present inventrve process, the dulce de leche-flavored fat
based confection 18 cooled to a temperature sufficient to halt the development of
dulce de leche flavor It 18 also understood that further cooling may be undertaken
1n order to develop an appropnate fat crystal structure for a given end use,
Typically a temperature below 70°C 13 suitable for hatting flavor development.

The dulce de leche-flavored fat-based confection made according to the above-
descnibed method has an ultra-low moisture content and.low:ater activity , In
certain preferred embodiments of this invention, mossture 18 present in an amount
ranging from. 0 1%.to 5 0%, preferably 0 15% to 3.50%;, more preferably 0.20% to
2.50%, still more preferably 0.25% to 1.50%, finther preferably 0.30% to 1.25%
and most preferably 0 5% to 0 9%, by weight ofithe dulce de leche-flavared fat
1based confection. In certamn preferred embodiments of this invention,the dulce do
leche-flavored fat-based confection has a water activity (Aw) ranging from 0 09 to

0.38 preferably 0 10 to 0 36 moare preferably 0 11 to 0.34;:still mare preferably
01210030 and most preferably 0 13 to 025 !
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If the dulce de leche-flavored fiat-based confectiomcontains a higher amount of
mosture-than that noted above, the swestener and damry protem will come out of
the fat contivmous phase upon heating the raw confection, m fact, the
charactenstics of the dulce de leche-flavored fat-based confection wall change
dramatieslly becoming unstable and quite-bnittle. The texture 15 no longer amooth
and creamy but.quite the opposite. A disconfinuous, severédly grained texture
forms that 18 composed of many hard mclusions with large quantrhies of fat othng
off tho mass A gentle heating process as described above, m combination with
low moisture mgredients, mauntamns the. creaminess of the present dulce de leche-
flavored fat-based confechion. Dunng processing, heatmg and agrtation are
carcfully controlled to prevent Jocalized hot spots from occarrng 1 the dulce de
leche-flavored fat-based confection.

The present invention also contemplates a process wherein dulce de leche flavor 1s
thermally generated via a sweetener and/or a darry protein before their dispersion
1n a fat continuous phase. .Any-process by which dulce de leche flavor 18 thermally
generated usmng the above-noted ingredierits 13 within the scope of the present
mvention, ¢

In & second aspect, the present invention 18 directed to a dulce de leche-flavored
fat-based confecthon comprsmg a sweetsner a dawry protein and a fat contmuous
phase made according to the above-described process.
r vy
In a third aspect, the present invention is directed to a dulcé de leche-flavored fat-
based confection. In other-words, the present invention 1 broadly directed to any
«, at-based confection which has a dulce de leche flavor as defined above. Incertain
preferred embodiments, the dulce de leche-Aavored fat-based confectionncludes a
~ gsweetener 1r an amount and/or type noted above, mcludes a darry protemn m an
amount and/or type noted above, and/orincludes a fat 1n an amount and/er fype
noted above. Further in certain preferred embodiments, the dulce de leche-
flavored fat-based confection of the present invention has a water activity as noted
above and/or a moisture content as noted above.
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Given the extremely low moisture content of the above-described inventive dulce
de leche-flavored fat-based confection, rt1s parhcularly smted for application to
products m ‘which an unacceptable mosture gradient would typically be present 1f
one were using 4 water-based compomition such as a tradiional caramal or dulce de
leche. When using the present dulce de leche-flavored fat-based confection
conjunction with cookies cnsp nce, crackers, etc. no moisture gracient 18 created,
tius allows for a platform of products comprising dry components combined wrth
the dulce do leche-flavored fat based canfection which will not-become soggy
during shelf-life. The dulce de leche-flavored fat-based confection of the present
mvenhon can even bo used as a barner coating. What 18 more, the present dulce de
leche-flavored fat-based confection 13 particnlarly smted for use m a candy-shelled
confection. The dulce de leche-flavored fat-based confection allows for the
formation of a bite-size piece, and the surface of the dulce de leche-flavored-fat
based confection 13 stable to sugar-shelling, 1 e. sugar shell will adhere.

Hence, another aspeot of the present invention 18 directed to confections
campnsing the dulce de leche-flavored fat besed confection of the presenty
mvention, and, 1n particular, to a candy-shelled confection compnismg the dulce de
leche-flavored fat-based confection. It 1s important to note that the dulce de leche-
flavored fat-based confection of the present mvention can also be used as a stand
alone product, e.g. 1n tablet form, as an mclusion, as an enrobing matenal, .ctc.

u
Further the mventive dulce de leche-flavared fat-based confection: can also be used
as an mtermediate mn the manufacture of chocolate. Both SOI (standard of identity)
and non-SOI chocolate 13 mciuded for purposes. of the present mnvention. In fact,
using the dulce de leche-flavored fiat based confection of the present mnvention as
an intermediate to generate developed mulk notes 1n-chocolate allows.for bypass of
the complicated, expensive and cumbersome crumb oven process The crymb
piocess gencrates demirable developed milk flavors for chocolate through, for
exampls, the Maillard reaction between mulk proteins and sugar to impart a flavor
Generally flmd mulk 18 condensed and maxed with sugar and cocoa hiquor the
mixture 18 dnied 1n large ovens at 75°C to 105 C for 4 to 8 hours until the mossture
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contont 18 under 1%. Detauls of the'crumb oven process can be found 1n Chocolate,
Cocoa, and Confectronery by Bamard Mimfie.

The cooking process used 1n the present dulce de leche-flavored fist-based
confection creates, inter alia, an array of developed mulk fiavors associated with
chocolate processed using the crumb oven. In short, the sugar and protein sources
of the present invenhon can be modified to produce an array of developed milk and
daury like flavors for-chocolate. Accordingly an additional aspect of the present
mvention 1s directed to a chocolate composttion which contmns the dulce de Jeche-
flavored firt-based confection of the present mvention, one of ordmeary skl 1 tius
art would readily appreciate that other ingredients typacally present m chocolate

composrtions would also be present in the chocolate composttion of the present
mventon.

Yetl:nothu'aspeotofﬂmpuwmvenhmmdmmdmaduloedelenhe-ﬂmmd
fat-based confection compniming a swectener a dary protean and a fat contmuous
phase. All of the details given above with respect to sweetener identity and
amount, dairy protem and amount, fat continuous phase identity and amount, water
activity moisture content and flavor are the same for this aspect.
Yet another aspect of the present invention 1s directed to a fat-based confection
compnsing 2-hydroxy 3-methyl 2-cyclopenten-1-one as a flavor component. As
used herein, “Havor component” refers to a flavor campound or a compound which
provides flavor to a confection. Accordmg to the present mvention, the overall
flavor profile 1s preferably a result of thermally generated flavor components.

+, In prefivved embodiments of the present mvention, the fiat-based confection
contains an addhonal flavor component or additional fiavor-components. These
flavar components are 2-acetyl furan, 2-acetyl-3-hydroxyfuran, metiyl furanoete,
2,5-dmethyl-4-hydroxy 3-(2H) furanone, 3 hydroxy 2-methyl pyran4-one, 2-
furfural, 2-(SH)furanonc, 2-furfuryl alcohol, dihydro hydroxy maltol and 5-
hydroxymethy] furfural. Analysis of the fat-based confection of the present
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mvention has shown these flsvor compounds to be key 1n producing a dulce do
ieche flsvor hence, “dulce de leche flavor™ can be more specefically defined as
flavor created by some combination of these flavor components. All of the detmis
given above for the first aspect of this invention with respect to sweetener ideatity
and amount, dairy protem and amount, fist continuous phase identity and amount,
water actvity and moisture content are the same-for this aspect.

WO 03007725

In certain embodiments of the present mvention, 2-hydroxy-3-methyl 2-
cyclopenten 1-one 18 present 1n an amount greater than or equal to-6 001 ppm,
preferably greater than or equal to 0 004 ppm, mons preferably greater than or
equal to 0 007 ppm, still more preferably greater than or equal to 0 010 ppm,

1 further preferably greater them or equal to 0 013 ppm, and most prefesably greater
than or equal te 0 016'ppm. In certain embodiments of the present mvention, 2-
hydroxy-3-methyl 2-cyclopeniten-1-ono 13 present 1n an amount ranging from 0 001
ppm to 30 0 ppm, preferably 0 004 ppm to 25 0 ppm, more preferably 0 007 ppm
to 20 0 ppm, still more preferably 0 010 ppm to 15 0-ppm, further preferably 0 013
ppam to 10 0 ppm, and:most preferably 0 016 ppm to 5 0 ppm.

In certain embodiments of the present invention, 2-acetyl fursn 18 present 1 an
amount greater than or equal to 0 001 ppm, preferably greater than or equal to

0 020 ppm, more preferably greater than or equal to 0 040 ppm, stll more |
preferably greater than or-equal to 0 060 ppm, further preferably;greater than or
equal to 0 080 ppm, and most preferably greater than or equal t0 0 10 ppm. In
certain embodiments of the present invention, 2-acetyl furan 18 present 1n an
amount renging from 0.001 ppm ta 30 O ppm, preferably 0 020 ppm to 25 0 ppm,
more preferably 0 040.ppm to 20 0 ppm, stil more preferably 0 060 ppm to 15 0
ppm, further preferably 0 080 ppm to 10 0 ppm, and most preferably 0 10 ppm to
S 0 ppm.

In certamn embodiments of the present mvention, 2-acetyl 3-hydroxyfuran (isomalt)
18 present m an amount greater than or equal to 0 001 ppm, preferably greater than
or equal to 0 020 ppm, more preferably greater than or equal to 0 040 ppm, still
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more preferably greater than or equal to 0 060 ppm, further preferably greater than
or equal to 0 030 ppm, and most preferably greater than or equal to 0 10 ppm. In
certamn embodiments of the present mvention, 2-acetyl 3-hydroxyfuran 1s present 1n
an amount ranging from 0 001 ppm to 250 0 ppm, preferably 0 020 ppm to 200 0
ppm, more prefecably 0 040 ppm to 150 0 ppm, stil more preferably 0 060 ppm to
100 0 ppm, further preferably 0 080 ppm to 75 0 ppm,.and most preferably 0 10
ppm to 50 0 ppm.

In certair embodiments of the present mvention, methyl furanoate 15 present 1n an
amount greater than or-equal to 0 001 ppm, preferably greater than or equal to

0 020 ppm, more preferably greater than or equal to 0 040 ppm, still more
preferably greater than or equal to 0 060 ppm, further preferably greater than or
equal to 0 080 ppm, and most preferably greater than orequal to 0 10 ppm. In
certamn embodimments of the present invention, methyl furanoate1s present 1n an
amount ranging from 0 001 ppm to 60 0 ppm, preferably-0 020 ppm to 50 0 ppm,
more preferably 0 040 ppm to 40 0 ppm, stall more preferably 0 060 ppm to 30 0
ppm, further preferably 0 080 ppm to 20 0 ppm, and most preferably 0 10 ppm to
10 0 ppm.

In certamn embodiments-of the present mvention, 2,5-dimethyl-4-bydroxy-3-(2H)
furanone (furaneol) 15 present m an amount greater than or equal to 0 15 ppm,
preferably greater than or equal to 0 18 ppm, more preferably greater-than or equal
to 0.21 ppm, still more preferably greater than or equal to 0 24 ppm, further
preferably greater than or equal to 0.27 ppm, and most preferably greater than or
equal to 0 30 ppm. Tn certamn embodiments of the present mventson, 2,5-dimethyl-
4-hydroxy-3-(2H) firanonss present in ap amount ranguig from 0 15 ppm to

120 0 ppm, preferably 0 18 ppm to 100 0 ppm, more preferably 0.21 ppm to 80 0
ppm, still more preferably 0.24 ppm to 60 0 ppm, further preferably 0.27 ppm to
40 0 ppm, and most preferably 0 30 ppm to 20 0 ppm.

In certamn embodiments of the present invention, 3 hydroxy-2-methyl-pyran-4-one
(maltol) 15 present tn an amount greater than or equal to 5 0 ppm, preferably greater
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than or equal to 6 0 ppth, more preferably greater than of equal to 7 0 ppm, sfll
more preferably greater then or equal to 8 0 ppm, further preferdbly greater than or
equal to 90 ppm, emd most prefierably greater than or equal to 100 ppm. In
certam embodiments of the present mvention, 3-hydroxy-2-methyi-pyran-4-one 18
present m an amount ranging front 5 0 ppm to 300 0 ppm, preferably 6 0 ppm to
250 0 ppm, more preferably 7 0 ppm to 200 0 ppm, shll more preferably-8 0-ppm
to 150 0 ppm, further preferably 9 0 ppm to 100 0 ppm, and most preferably 10 0
ppm to 50 0 ppm.

In cestain embodiments of the: present invention, 2-furfural 18-present 1n an amount
greater than or equal to 0 10 ppm, preferably greater than or equal to 0 15 ppm,
mare preferably greater than or equal to 0.20 ppm, still more prefisrably greater
than or equal to 0.25 ppm, further preferably greaterthan or equal to 0 30 ppm, and
most proferabily;greater than or equal to 0 35 ppm. In certem embodiments of the
present invenhion, 2-furfural 18 present i an emount ranging from 0 10 ppm to 60 ¢
ppm, preferably 0 15 ppm to 50 0 ppm, more preferably 0.20 ppm to.40 O-ppm,
still more preferably 0 25 ppm to 30 0 ppm, further preferably 0.30 ppm to 20 0
ppm, and most preferably 0 35 ppm to 10 0 ppm.

In certmin embodiments of the present invention, 2-(SH)furanone 18 present 1n an
amount greater than or equal to 0 05 ppm, preferably greater than or equalito 0 06
ppm, more preferably greater than or equal to 0 07 ppm, still more preferably
greater than or aqual to 0 08 ppm, further prefersbly greater.than or-equal to 0 09
ppny; and most preferably greater than or equal to 0 10 ppm.. In'certun
embodiments of the present mvention, 2-(SH)fomnbne 1s present m,an amount
rangmg from 0 05 ppm to 120 0 ppm, preferably 0 06 ppm to 100 0 ppm, more
prefersbly 007 ppm to 80 0 ppm, stll- more preferalily 0 08 ppm to 60 0 ppm,
further preferably 0 09 ppm to 40.0 ppm, and .most preferably 0 10 ppm to 20 0
ppm.

In certamn embodiments of the present mvention, 2-furfuryl alcohol 1s present man
smount greater than or equal to 2 5 ppm preferably greater than or equal to 3 0
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ppm, more preferably:greater than or equal to 3 5 ppm, still more preferably greatex
than or equal to 4 0 ppm, further preferably greater than or equal to 4 S ppm, and
most prefexably greater than.or equal to 5 0 ppm.  In certain embodiments of the
present invention, 2-furfuryl alcohol 18 present 1n an amount ranging from 2 5 ppm
to 100 O ppm, 'preferably 3 0 ppm to 90 0 ppm, more preferably 3 5 ppm t0. 80 0
ppm; still more preferably 4 0 ppm to 75 € ppm, further preferably 4 5 ppm.to 50 0
ppm, and most preferably 5 0 ppm to 25 0 ppm.

\
In certam embodiments of the present mvention, dihydro hydroxy maltol 18 present
in an amount gredter than or equal to 0 50 ppm, preferably greater than or equal to
0 55 ppm, more preferably greater. than or equal to 0 60 ppm, still more preferably
greater than or equal to 0 65 ppm, further preferably greater than or.equal to 0 70
ppm, and most prefierably greater than or equal to 0.75 ppm. In certan
embodiments of the present invention, dilydro hydroxy maltol 1s-presentin an
amount ranging from 0 50 ppm to 10000.0 ppm, prefirably 0 55 ppm to 1000.0
1 ppm, more preferably 0 60 ppm to 500 O ppm, still more preferably 0 65 ppm to
250 0 ppm, further preferably 0 70 ppm to 100 0 ppm, and most preferably 0 75
ppm to 50 0 ppm.

In certain embodiments of the present invention, 5-hydroxymethyl furfural 13
present 1n an amount greater than or equal to 0 05 ppm, preferably greater than or
equal to 0 06 ppm, more preferably greater than or equal to 0 07 ppm, still more
preferably greater than or equal to 0 08 ppm, further preferably greater than or
equal to 0 09 ppm, and most preferably greater than or equalto 0 10 ppm. In
certain embodiments of the présent mvention, 5-hydroxymethyl furfural 15 present
in an amount ranging from 0 05 ppm to 10000 0 ppm, preferably 0 06 ppm to
1000 0 ppm, more preferably 0 07 ppm to 500 0 ppm, still more preferably 0 08
ppm to 250 0 ppm, further preferably 0 09 ppm to 100 0 ppm, and most preferably
0 10 ppm to 50 0 ppm.

Another related aspect of the present mvention 18 directed to a fai-based confection
comprismg one or more fiavor components selected from the group consisting of
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2-hydroxy 3 methyl 2-cyclopenten-1-one, 2-acetyl furan, 2-acetyl 3-lrydroxyforan
and methyl furanoate. In a preferred embodiment, the fat-based confection further
comprises one or more flavor components selected from the group conmsting of
2,5-dumethyl-4-hydroxy 3-(2H) furanone, 3-hydroxy 2-methyl-pyran-4-one, 2-
furforel, 2-(SH)furanons and 2-furfuryl alcohol. In a more preferred embodiment,
the fat based confection further comprises one or more flavor components selected
from the group consisting of dilyydro hydroxy maltol and 5-rydroxymethyl furfural,
asweﬂasoneormmaﬂnvoreomponmsalwtedﬁomﬂmgmupmmngof
2,5-dumethyl-4-hydroxy 3-(2H) farenone, 3-kiydroxy 2-methyl pyran-4-one, 2-
furfural, 2-(5SH)furanone and 2-furfuryi alcohol.

It 15 within the slall of one of ardinary skall m thus art fo vary the amounts of all of
ﬂmabov&dum’bedlhmaﬂyg?mmdﬂavormponmmmmmnmayof
dulce de leche flavors. Some flavor components may contribute to the dary flavor
of dulce de leche compositions. Varymng amounts of the above-noted flavor
components will result in dulce de leche flavors having different flavor notes
brought to the forefront of the taste profile.

The examples which follow are intended as an illustration of certain prefesred
-
embodiments of the invention, and no hmitation of the mvention 18 imphed.

EXAMPLE 1
L
Preparstion of Dulce De Leche-Flavored Fat Based Confection

Auweonﬂeeuonwasobtmnedbyﬁ:stcombmmgthemgmd:mlmemeablcl
in an agriated kettle under low heat, 1 . aS3°Cwntm-1wkelndHobattA200FI‘
muxer (Hobart Corp. Troy Ol-l),andﬂwnredlmgﬂleamagepnuelemofﬂm
raw confection to about 25 mucrons vis a Buhler SDX 600 three-roll refiner
(Bubler Industnies, Uzwl, Switzerland)

\y
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Table 1

sucrose 44 50 wiw%
fractionated palm kemel orl T
non fat dry milk Wwivh

| tecathun | | 0475 wiwk
eftiyl vansllin o 0025 wwt

The raw confection was heated to 115°C and held for 20 mmutes using a 120°C
steam jacketed Contherm 6x6 scraped surfisce heat exchanger (Alfa Laval Thermal,
Inc., Newburyport, MA) The finished dulce de leche-flavored fat-based
confection was cooled to cease the browning reaction and sohidify the dulce do
leche-flavored fat-based confection. The dulce de leche-flavored fut based
confection had a moisture content of less than 0 70% and e water activity of 0 15

EXAMPLE 2
PrepamhonofCandy—ShelledDuleeDeLeche—FlsvoredFatBuedConfechon
§

A candy-shelled dulce de leche-flavored fat based confiection 18 acquired by
firmmg the duloe de leche-flavored fat based confiction as obtaned 1 Bxample 1
into a bite-sized prece. The dulce de leche-flavored fiat-based confection can be
used alone or 1n conjunction with other components such as chocolate. The brte-
size prece 18 then candy-shelled such that 25 0% of the fimshed product constitutes
a bard-pammed candy shell.

i k) T
COMPARATIVE EXAMPLE 1
Preparation of Water-Based Dulce De Leche -

A tradstional water-besed dulce de leche was made by placmg sealed cans of
Nuﬂe‘scamanonSweetmedCond&:sedWholehﬁlk(SCWM)mbmhn;wm
for two hours ‘Then, the heat 18 turned off, and the SCWM 15 allowed to slowly
cool 1n the water After one hour of coohng, the cans of SCWM are removed and



WO 03/007725 PCT/US02/22944
21-
arr cooled on a wire rack at room temperaiure. The resaltmg dulce de lecho has a

smooth pudding like texture, a water activity of 0 85 and a mosture content of
26%.

COMPARATIVE EXAMPLE 2
Preparation of Water-Based Caramel

A water-based carsmel was obtamned by first combinmg the ingredients listed m
Table 2 to form & raw caramel.

Table 2.

sucrose 15-40 wiwdhe
com syrup 15-60 wiw%
heavy cream 10-20 wiwe
butter 3 Swiwth
sweetened condensed milk 2040 win’%
salt 0 10 wiw,
ethyl vamlhn 003 wl-w%

The raw carame] was heated 1n & scraped surface heat exchange apparstus Inan
evaporation step watuwnsﬂasbedoﬂ’andthenbmwnmgormmel}z:honm
accomphshed in a jacketed vessel under lugh heat. The fimshed water-based
carame] had a moisture content of between 5 0-12 0% and a typscal water activity
of 0 4-0 65

Sengory Testing

Descriptive sensory analyas of the dulce de leche-flavored fat based confection of
Example 1 the water-based dulce de leche of Comparative Example 1, Hershey
Classic Caramels, Kraft Caramels and Caramac® has been conducted. All samples
were evaluated by trained taste testers using the Spectrum Method, thus method
uses the Umversal Aromatic Scale to capture intensities of flavors 1n a grven
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sample. The flavor profiles.of the dulce de leche-flavored fiat based confection of
the present mvention and water-based dulce de leche were the same, both samples
were described as having a main day chamacter with a lower caramelized sugar
flavor On the other hand, both Hershey Classic Caramels and Kraft Caramels
were described as having a main character of caramelized sugar andoamlla with a
lower dairy flavor and undertying buttery flavor Caramac®-was described as
having a dairy cheracter with low vanilla and caramelized sugar flavors, a flavor
that was much more smmilar to a tradrtional caramel flavor than to a dulce de leche
flavor

Further candy-shelled samples of the dulce de leche-flavored fat-based confection
of the present mvention obtained superior consumer scores and a strong preference,
as compared with candy-shelled samples of tradrhonal water-based caramel.
Additional descniptive sensory analyss of candy-shelled samples of the dulée de
leche-flavored fat-based confection of the present mvention, as compared with
candy-shelled samples of tradrhonal water-based caramel, has also been condncted.
Analytical Testing )
Analysis of the dulce de leche-flavored fat based confection of Example 1 water-
buedcaamnlsﬁnmSmcku:undhﬁlkyWay,andthcwntwbaseddﬂwdolenhe
ofComparuhveExamplelhasdelummedwatuachwﬁesmdmomhnecom
as set forth 1 Table 3 below The water activities were determined using a
Rotranuc Hygroskop DT at 25°C usmg 0 10-0.95 RH standards. The moisture
wntmﬂwmdetmmdumnngnonTurbozmngﬂlebludmgKaﬂ‘Flshm
techmque.
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Table3 Water activity and morsture content.

/X

water actrvity | % water

Smuckers 050 115

Milky Way 0s0 | us
Comparative Example 1 085 1 2 f

Example 1 015 070

As can be seen from Table 3 the dulce de leche-flavored fut based confection of
mmmmammmmmwmmyﬁm
any of the other tested matenals The ultra-low moisture and ultra low water
actvity of the dulce de leche-flavored fat based confiection of the present mvextion
render 1t particularly suitablo for applications 11 which morsturs has been
problematic, e.g m combnation with other low moisture ingredients, candy
shelling, etc.

Amlymofﬂagdmoedeleche-ﬂmmdmbuedo@fwuonofﬂnmpmm
Caramac® by gas chromatograph/mass spectrometry has identified flavor
compounds as set forth i Table 4 below This analyms mvolved two basic steps
extrachion and 1dentification. )

The extraction condriions and techmque was identical for both the dulce de leche-
flavored fit based confection and Caramac® Each gample (72 90 g) was frozen
with hiquid mtrogen and subsequently ground. The sample was then mixed with
100 nil seturated NaCl solution at 50°C and shaken fior 20 mmutes with an
autoshaker The resulting solution was then spilked with an internal standard of 2-
1sobutylthiazole (113 6 ppm) and 75 ml re-distilled ethor was added The resultng
solution was then shaken for another 20 munutes (autoshaker) and centrifuged at
3500 rpm for 10 minutes Then the ether layer extract was decanted via Solveat

Asmsted Flavor Evaporation (SAFE) techmque (Baeng Corp  Manching,
Germany) SAFE conditions were ngh vacuum (3.2 x 10 mbar) for 2 hours. The
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extract was concentrated using a Vigreux column 1n a 50°C water bath until a final
volume of 250 ml was achneved.

Idmhﬁuhmofﬁeﬂmcumpomdawmmphsbedmgnlnw&%
gas chromatograph coupled to a Quadrapole Agilent 5973 mass spectrometer
Anslynis of the volatile extract concentrates was accomplished using the followmg
parameters Camer Gas hehum 36 cm/sec, 6 73 pa (35°C), 1 0 ml/mmnte
constant flow* Separation Column. HP-FFAP 30 m x 0.25 mm x 0 25 zm,
Imjection. split (10 lylﬂofﬁcnmphmwmmlumm
of 250°C Oven Profile. 35°C, ] mmutahold: 35°C - 60°C at 60°C/mmute, 60°C
-230°Cat6 C/munute; 230 C hold 10 nunutes, Detector Agilent 5973 MSD
70ev 35-350 amu scan on negative 10n mode.

i 4

Table 4 Flavor compounds.

fiavor compound amount (ppm) ammmh(ir;)m)
mExample 1 | m Caramac®
2 furfural 02 | woor’
2-acetyl furan 020 | wD
2-acetyl-3 hydroxyfiuran 020 ND
2-furfuryl alcohol 616 2.15
L 2-(SH)furanone 012 004
2-hydroxy-3-methyl 2-cyclopenten 1-one 002 ND
3-hydroxy-2-methyl pyren-4-one 12.18 4.83
methyl forancate 063 ¢ ND
2,5-dumethryl-4-hydroxy-3(2H)faranone 0.38 012 -
dihydro hydroxy maltol 102 1048
5 hydroxymethy! furfural 015 004"
vanillm ND 1957

*ND = not detected
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As can be seen from Table 4 the dulce de leche-flavored fat based confection of
the present mvention has a set of flavor compounds distinct from those of
Ceramac® Thess finding are consistent with the sensory teshing described above

From a flavor chemustry perspective, the shsence of 2-acetyl foran, 2-acetyl-3
hydroxyfuran, 2-hydroxy 3 methyl-2-cyclopenten 1-ons and methyl faranoate from
Caremac® has a sigmficant impact on the overall taste of Caramac® as compared
with the overall taste of the inventive dulce de leche-flavored fit based confection,
these compounds would appear to be responsible, at least 1n part, for the distmet
nich dairy flavor (a3 discussed above) of the inveative confection. Smmularly the
absence of vamihn flavor compound from the dulce de leche-flavored fat-based
confection of the present mvention 18 mgmficant, those flavor compounds may n
part, be responsible for the vamlla flavor (as discussed above), which render
Caramac® more stmuler 1 flavor to a tradiional.caramel than to a dulce de leche
composition,

Further, the sgmificantly hipher amounts of 2-furfural 2-furfuryl alcohol, 3-
hydroxy 2-methyl pyran-4-one and 2,5-dimethyl-4-hydroxy 3-(ZH)furanons i the
dulce de leche-flavared fat-based cenfection of the present mvention would appear

to also be responsible, at least 1n part, for the distinct nich dary flaver (as discussed
above) of the invenhive confection.

Other vanations and modifications of this invention will be obvious to those
sialled 1n thus art. This mvention 1s not to be ltmated except as set forth in the
following clums

\
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WHAT IS CLAIMED IS
I

1 A method of making a duice de leche-flavored fit-based
confection compnaing the stopa of*

dispersing a sweetener and a damy protein i a fat to form a raw
confection baving a fat conhmous phase;

heating the raw confection within » temperature range and for a tme
sufficient to thermally generate a.dulce de leche flavor thereby forming the dulce
de leche-fiavored fit based confection, and

cooling the dulce de leche-flavored fat based confecton to a
temperature sufficient to halt the thermal generation of dulce de leche flavor

2, The method accarding to clmm 1 further compnising the step of
reduczhg an average particle mze of the raw confection.

3 The method according to clamm 2, wherein the average particle
size 18 reduced to 1 to 100 mcrons

4 The method according to claim 1 farther comprising the' step of
reducing an averags particle size of the dulce de leche-flavored fat-based
confection.

5 The method according to clazm 4 wherein the average particle
g1z0 1S reduced fo 1 to 100 mucrons. !

6 The method according to claym 1, wherein the raw confection 18
heated within the temperature range between 70°C and 180 C

} 7 The method according to claim 1 wheremn the tune sufficient to
develop a dulce de leche flavor 18 between 1 minute and 1440 mumites
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8 The method according to claim 1, wherem the temperature
sufficient to halt the development of dulce de leche flavor 13 below 70°C.

9 A'ulce ds leche-flavored firt-based confection compnsing a
sweetener a dairy protem, and a fist continuous phase, made according to a process
compnsng the steps of:

dispersing the sweetener and-the dairy protein m a fit to form a raw
confection having the fat continuous phase,

heating the raw confection within a-temperature range and for a ttme
sufficient to thermally generate dulce de leche flaver thereby forming the dulce de
leche-flavored fat based confechon, and

cooling the dulce de leche-flavored fat based confection to a
temperature sufficient to halt the thermal generation of dulce de leche flavor

10 A dulce de lethe-flavared fat-Based confection.

11 The dulce de leche-flavored fat based confection according to
c¢laim 10 wheren the dulce de leche-flavored fat based confection has a water
activity ranging from 0 09 to 0 38

]
12. The dulce de léche-flavored fat-bdsed confection acdording to

clasm 10 wherein moisture 18 present 1 an amount ranging from 0 10% to 5 0% by
weight of the dulce de leche-flavored fat baded confection.

13 The-dulce de leche-flavored fat-based canféchon adcording to
clarm 10 wherein the dulce de leche-flavored fat based confection compnses a fat

1n an amount rangmg from 10 0% to 98 0% by weaght of the dulce de lecho-
flavored fat-based confection.

[

14 The dulce de leche-flavored fat-based confechon according to
claim 10 wherein the dulce do leche-flavored fat based confection comprises a
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sweetener 1 an amount rangmg from 1 0% to 80 (09 by weaght of the dulce de
loche-flavored fat-based confection.

15 The dulce de leche-flavored fat-based confection according to
clamm 10, wherean the dulce de leche-flavored fat-based confection comprises a

darry protein 1n an amount ranging from 0 5% to 40 0% by weight of the dulce de
leche-flavored fat-based confechon,

16 A dulce de leche-figvored fat-based confection compnsing:
a sweetener

a dairy proten, and ' -
a fat continuous phase.

17 The dulce de leche-flavored fat-based confection according to
clam 16 wherein the sweetener 15 a materal selocted from the group consisting of
fractose, sucrose, lactose, dextrose, polyols, other natural and artificial sweeteners
and combmations thereof.

18 The dulce de leche-flavored fat-based confection according to
clam 16 wherein the sweetener 18 present 1n an amount rangmg from 1 0% to
80 0% by weight of the dulce de leche-flavored fat-based confection.

19 The dulce de leche-fisyored fat-based confection according to
clmim 16, wheremn the dary proten 18 selected from the group consisting of non-fat
dry mylk, demineralized whey powder whole milk powder and combinations
thereof. i

t

20 The dulce de leche-flavored fat-based confection according to
clam 16, wherem the dairy protein 1s present in an amount ranging from 0 5% to
40 0% by weight of the dulce de leche-flavored fat-based confection.
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21 The dulce de leche-flavored faf Based confection according to
clamm 16 whéremn the fat contrrmous phase 1s 4 material selected from the group
conmisting of fractionated palm kemel! oil, cocoa butter anhydrous mulk fat,
hydrogenated vegetable o1l, and combmations thereof.

22 The dulce de leche-flavored fat-based confection according to
claum 16 wherein the fat contmuous phase is present in an amount ranging from
10 0% to 98 0% by weight of the dulce de leche-flavored firt based confection.

23 The dulce de leche-flavored fat-based confecthon according to
clam 16, wherein moisture 35 present m sm amount ranging from 0 10% to 5 0%.

24 The dulce deleche-flavored fat based cénfection according to
cleim 16 wherein the dulce de leche-flavored fit based confection has a water
activity ranging from 0 09 to 0.38

25 A confection compnsing a dulce:de leche-flavored fiat based
confection.

26 The confection according to clamm 25/ 'wherein the confection 18
a candy-shelled confection.

27 A chocolate composition comprising a dulce de leche-flavored
fat-based confection.
3
28 A fat based vorifection compriming 2-hydroxy 3-methyt-2-
cyclopenten-1-one as a flavor component.

29 The fat-based confection according to claim 28 firther
compnsing 2-acetyl furan as a flavor component,

A
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30 The fat based confection according to claim 29 further
compnmng 2-acetyl 3-hydroxyfuran as a flavor component. .

t

31 The fat-based confection according to clasm 30 further
compnsing methyl faranoate as a flavor component.

32. The fat-based confection according to clmm 31 forther
compnamg 2.5-dimethyl-4-hydroxy-3-(2H) furanons as a flavor-component.

33 The fat-based confection according to claim 32 further
compnsing 3-hydroxy-2-methyl-pyran-4-one as a flavor component.

34 The fat-based confechon accordng to.clmm 33 further
compnsng 2-furfural as a flavor compgpent. ~

35 The fat based confection according to clarm 34 further
compnsing 2-(5H)furanone as a flavor component.

36 The fat-based confection according to claim 35 forther
comprusing 2-fixfuryl alcohol as a flavor component.

37 The fat based confection according to claim 36 further
compnsing dihydro hydroxy maltol as a flavor component.

38 The fat-based confection according to claim 37 further
compnsmng 5-hydroxymethyl furfural as a flaver component.

39 The fat-based confection according to claim 28, wherein the 2-

hydroxy 3 methyl 2-cyclopenten-1-one 18 present 1n an amount greater than 0 001
Ppm.
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40 The fat based confechon according to claim 29 wherein the 2-
acotyl furan 18 present in an amount greater than 0 001 pprm:.

41 The fat based confection according fo claim 30 wherein the 2-
aoetyl-3 hydroxyfuran 1s présent 1n an amount greater than 0 001 ppmu

42 The fat based confechon according to claim 31 wherein the
methyl furanoate 1s present 1n an-amount greater than 0 001 ppm.

43 The fat based confection according to claim 32, wherein the
2,5-dimethyl-4-hydroxy 3-(2H) furanone 1s present 1 an amount greater than 0 15
ppm.

44 The fat based confection acdordmg to clamm 33 whererh the 3-
hydroxy 2-methyl-pyran-4-one 1s present in an amount greater than 5 0 ppm.

-

45 The fat based confection according to claim 34 wheremn the 2-
furfural 18 present in an amount greater than 0 10 ppm.

46 The fat based confection according to claxm 35 wheremn the 2-
(5H)furanone 18 present mn an amount greater than 0 05 ppm.

47 The fit-based confection according to claim 36, wherein the 2-
furfuryl alcohol 15 present 1n an amount greater than 2.5 ppm.

48 The fat based confection accordng to claim 37 wherem the
dihydro hydroxy maltol 1s present mn an amount grester than 0 50 ppm.

49 The fat based confechion according to claim 38 wherein the 5-
hydroxymethyl furfural is present 1n an amount greater than 0 05 ppm.
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50 The fat-based confection according to clmm 28 wherein the
fat based confection has a water activity ranging from 0 09 to 0.38

51 The fat-based confochion according to claim 28 wherein

moisture 18 present n an amount ranging from 0 10% to 5 09 by weaght of the fat
based confection.

52. /The fat-based confection according to clam 28 wherein the
fat-based confection compnses a fat 1n an amount ranging from 10 0% to 98 0% by
1 veaght of the fat-based confechon.

53 The fit-based confection according to claim 28, wherein the
fat based confection comprises a sweetener 1n an amount ranging from 1 0% to
80 0% by weaght of the fist based confection.

54 The fat based confection according to clam 28, wherein the

fat-based confection comprises a dairy protein 1n an amount ranging from 0 5% to
40 0% by weight of the fat-based confection.
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RESUMEN DE LA INVENCION =

Una confeccién a base de grasa con sabor a dulce que posee una
sensacién bucal suave y cremosa y un sabor térmicamente generado y aproplado
para uso en cubnmiento de duice También se descrnbe un método para hacer
dicha confeccién a base de grasa con sabor a duice
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CONFECCION A BASE DE- GRASA CON SAROR A DULCE Di-': I'._.ECHE, METODO
PARA HACER LA MISMA Y DULCES DE CONFECCION HACIE.NDO USO DEL
MISMO. o
ANTECEDENTES DE LA INVENCION
Campo de la Invéncién

La presente invencidén se relac_:ion'a con una
confeccién novedosa a base de grasa que tiene una sensacién

bucal suave y cremosa y un sabor a dulce de leche

- térmicamente generado. Esta invencién se réla‘c'_iona ademds

con un método para hacer dicha confeccién a base &e grasa con
sabor a dulce Ae leche, asi como con dulces de.coﬁfeccibn que
incorporan dicha confeccién a base de grasa con sabor a dulce
de leche, en particular dulées confitados de cubierta de
dulce. -
Descripcién del Ramo Relacionado

Dulce de leche {(a continuacién “dulce ‘de leche” o
“dulce”), traducido del inglés como “sweet of milk”, es una
costumbre popular en paises de Centro y Sudaméricé. El dulce
de leche se hace tipicamente hirviendo l;qhé condensada
endulzada durante horas para producir un coﬂvite dulce,
semejante a pudin éon caramelo, que se puede éomer solo o en
combinacién con una galleta u oblea. El dulce:de-leche es
una composiclén a base de agua caracterizada'por:una textura

Suave y cremosa y un sabor distintivo dicho en leche con

notas menores de azlcar en caramelo. El1 sabor _de_.dulce de
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leche se genera térmicamente. El dulce de leéhe también se
conoce como cajeta (México), arequipa, (Colombia?, fanquila
{(Cuba) y manjar blanco (Peri).

Se sabe como incorporar dulce de lécha a base de
agua o composiciones semejantes a dﬁlce de leché en clertos
productos. Por ejemplo, el helado de Haagen Dés Dulce De
Leche y galletas Alfajores hacen exactamente e;o.} Ademias las
dispersiones de dulce de leche tales como La Salamandra y
dispersiones de Smucker son conocidas. Todos ' 198 productos
de dulce de leche conocidos contienen composiciones de dulce
de leche a base de agua. De manera tipica, las cémposiciones
de dulce de leche contienen contenidos elevagos'de humedad,
es decir, alrededor de 26% de humedad en peso, y'exhiben una
actividad de agua de aproximadamente 0.85.

Tanto el elevado contenido de huhedéd como la
actividad de agua de dulce de leche impone _lim;'Ltes en los
tipos vy calidad de ©productos que se .puéden hacer
utilizandolo. Por ejemplo, la incorporacién de dulce de
lecha a base de agua en clertas aplicaciones tales como
confecciones de capa de caramelo es  problemdtica.
Brevemente, el dulce de leche es de manera ﬁipica demasiado
suave para la cubierta dg caramelo o0 cuando menos es mu'y
dificil de procesar. En este mismo aspecto, -'e} dulce de
leche a base de agua puede ser dificil de formaf_en formato

de.tamdno de mordisco. Se requieren condicliones de proceso
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especiales, que han elevado los costos vy Eompleji&ad de
fabricacién. La temperatura y humedad deben  controlarse
cuidadosamente para  procesar en equipo’ de depé6sito
tradiclonal o de formacién de centro de Extrusién Abierta.
5 El dulce de lecha a base de agua tradicional pierde su
configuracién durante el procesamiento. .

Adicionalmente, el elevado contenidb de hpmedad de
dulce de leche a base de agua crea un gradieﬂté de humedad
cuando se mezcla con componentes de baja humedad,:tales como

10 _arroz tostado, bizcochos, galletas, etc. Controlar este
éradiente puede ser dificil, requiriendo frecﬁgntemante un
diseflo de producto mas complejo que se basa en lé aplicacién
de barreras de humedad y humectantes para hacer lento el
movimiento de oblea hacia 1los componentes lde humedad

15 inferior. Vida de anaquel de producto acortada, baja textura
y calidad son frecuentemgnte el resultado.

Se debe observar también que los caramelos a base
de aqua tradicionales adolecen de las mismas iﬁsuficientes
que el dulce de leche a base de agua en ciertas'ablicaciones.

. 20 Esta, nuevamente, se debe al contenido :de humedad
relativamente elevado, es decir, aproximadamenté 5.0%8-12.0%
de humedad en peso y una actividad de agua- q'g-;e varia de
alrededor de 0.40 a 0.50. Los caramelos a bgse de agqua
tradicionales mas suaves tienen los mismos problemas que el

25 dulce de leche, frecuentemente siendo demasiado suaves para
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formarse en plezas de tamafi de.mordisco o la ‘cubierta de
caramelo. Ademas, los caramelos a base de agua tradicionales
proporcionan una experiencia de comida dura, ':_masticable,
desagradable cuando se cubren con caramelq Yy so-n demasiado
lentos para dejar la boca durante el const_:mo;j- en otras
palabras, pedazos de car.l'amelo y cubierta de caramelo se
adhieren a los dientes del consumidor, resultando en una
experlencia de comida total desfavorable. Los -caramelos a
base de agua también crean gradientes..! de humedad
problematicos, como se describe arriba. Al 'final, sin
embargo, las indeficiencias del caramelo a base .de agua son
irrelevantes; el caramelo a base de agua nunca pédria ser un
substituto de dulce de 1leche debido a que .10'3 caramelos
tienen un sabor muy diferente caracterizado pc;r notas de

azicar en caramelo, vainilla y mantequilla.

Claramente, existe la necesidad de desarrollar una

‘composicién de dulce de leche que no adolezca de las faltas

de propiedad arriba anotadas de dulce de leche a base de
agua. Dicho producto de dulce de- leche debe ofrecer el mismo
sabor rico de leche que el dulce de lecha a bai.se de agqua,
pero ofrecer un grado mucho mayor de libertad de disefi de
proqucto, vida de anaquel mejorada, mejt:;r : textura vy
procesamiento sencillo.

El Caramac™ (Nestle™) es una “cubierta de sabor de

caramelo” a base de grasa que se utiliza para c'u!')rir una
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galleta en éreaknway de Nestle-"“. que se vende én ‘el Reino
Unido. El Caramac'™® también se vende como una barra sélida
simple en Caramac® de Nestle®, Como se lexpone en la
declaracién de ingredientes, Caramac'® comprgnde grasa
vegetal, azGcar, lactosa, leche descremada condensada
endulzada, éolvo de leche descremada,- 'ﬁantequilla,
emulsionante . (lecitina), melaza, sal, sabo%izante, Y
posiblemehte - vestigios de nuez. Caramac® tiene una
intensidad de sabor muy inferior a aquella del duite de leche
convencional. De manera mAs importante, el sabor de Caramac'™
es mads similar a un sabor de caramelo tradicional que.a un
sabor de dulce de leche. Se cree que el sabor semejante a
caramelo del Caramac™ basado en grasa solament:.e se puede
atribuir a la inclusién de melaza, en la cqmpoéicibn. En
otras palabras, el Caramacﬁ’ no parece tener un sabor
térmicamente generado. Lo que es mas, Caramaci" se puede
describir como teniendo una sensacién bucal ceri:sai:.

Por lo tanto, exliste claramente la n'ecesidad de
desarrollar una composicién que tenga'un sabor Qe dulce de
leche térmicamente generado,-distintivo, una textura suave,
cremosa y un contenido de humedad muy bajo. Las aplicaciones
para dicha composicién serian miltiples.

COMPENDIO DE LA INVENCION
La presente lInvencién esta ‘- dirigida a una

confeccién a base de grasa con sabor de dulce de leche que
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comprende un edulcorante, una proteina de 1eqhe-y una fase
continua de grasa, hecha de conformidad con un proceso que
comprende los pasos de dlspersar el edulcorantg y-la proteina
de leche en una grasa pard formar una confeéciép cruda que
tiene la fase continua de drasa; calentar la- confeccién
cruda dentro de una escala de temperatura y durante un tiempo
suficiente para generar térmicamente sabor de dulé; de leche,
formando de esta manera la confeccién a bas.e de grasa con
sabor de dulce de leche; vy eniriar la confeccién a base de
grasa con sSabor de dulce de 1leche a uﬁa temperatura
suficiente para detener la generacién térmica ée sabor de
dulce de leche. |

La presente invencién también esta dirigida a un
método para hacer una confeccién a base de grasa con sabor de
dulce de leche que comprende los pasos de dispersar un
edulcorante y una proteina de leche en una grasa -para formar
una confeccidén cruda que tiene una fase continua de grasa:
calentar 1la confeccidén cruda dentro de una _escala de
temperatura y durante un tiempo suficiente para generar
térmicamente un sabor de dulce de leche, forniax;xdo de esta

manera la confeccién a base de grasa con sabor de dulce de

"leche; vy enfriar la confeccién a base de grasa con sabor a

dulce de leche a una temperatura suficiente para’ detener la
generacién térmica de sabor de dulce de leche.-

En ciertas modalidades preferidas del método,-
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existe un paso de reduccién d-e tamafio de part;icuia -adicional
ya sea antes o después del paso de calentamiento. E_:l tamafio
de particula promedic se reduce a 1.0 a 100.0 micrones. En
' clertas modalidades preferidas &el método, 3 lé:, confecciédn
5 cruda se calienta dentro de una escala de te_mpez'-atura- entre
70°C y 180°C. En cilertas modalidades preferidas:, el tiempo
suficiente para desarrollar un sabor de dulce de leche es
entre 1 minuto y 1440 minutos. En clertas modalidades .
preferidas, 1la temperatura suficiente ;;arg, -detener el
10 desarrollo de sabor de dulce de leche es infer-:i.or a 70°C.

En cierta_s modalidades preferidas de la invencidn,
la confeccibén producida tiene una actividad de-agia que varia
de 0.09 a 0.38. En ciertas Mlidades prefeéidas de la
invencién, la humedad esta présente en una ;:ax'lt_idéd que varia

15 de 0.10%8 a 5.0% en peso de la confecci6bn. En modalidades
preferidas adicionales de la presente 'invencion, la
confeccién comprende una grasa en una cantidad q'ue varia de
10.0% a 98.0% en pesc o un edulcorante en u'n.a gantidad que
varia de 1.0% a 80.0% en peso o una proteina de leche en una

. 20 cantidad que varia de 0.5% a 40% en peso de la confeccién.
. La presente Iinvencién esta ampliamentef dirigida a
una confeccién a base de grasa con sabor de dulce de leche.

La presente invencidén estd diriglda ademids a una
confeccién a base de grasa de sabor de dulce de leche que

25 comprende un edulcorante, una proteina de leche y una fase
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continua de grasa. En modalidades preferidas, el edulcorante .
se selecciona a partir de fructosa, . sucrosa, 'lectosa,
dextrosa, polioles, ot?os edulcorantes ’ nﬁturales Y
artificiales y combinaciones de los mismos. - En clertas
modalidades preferidas, la proteina de ieche %e selecciona a
partir de leche seca no grasa, polvo ' de  suero
desmineralizado, polvo de leche entera y combinaciones de 10s
mismos. .

En cl:ier._'tas modalidades preferidas, 1la f.ase continua
de grasa se selecciona a partir de aceite de s;mi}la de palma
fraccionada, mantequilla de cocoa, grasa de. leche anhidra,
aceite vegetal hidrogenado, y combinaciones de los mismos.

La presente invencién esta diriglda adicionalmente
a una confeccién, de preferencia una cohfeccién:de cubierta
de dulce, © una composicién de chocolate-qqe comprende una
confeccién a base de gra;a con sabor a dulce de leche. |

La presente invencién también estd di,:.;igida a una
confeccién a base de grasa que comprende 2-hidfoxi73-metil-2-
ciclopenten-l-ona como un componente de s.abor. En
modalidades preferidas de 1la presente | inéencién, la
confeccién a base de grasa contiene un compqnente de sabor
adicional o componentes de sabor adicionales. Estos
componentes de sabor son 2-acetil furano, - 2-acetil-3-
hidroxifurano, furanoato de metilo, 2,5-d1me£11f4-hidroxi-3-

{2H) furanona, 3-hidroxi-2-metil-piran-4-ona, 2-furfural,
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2~ (5H)furanona, alcohol de 2~furfurilo, - dihidro hidroxi
maltol y 5-hidroximetil furfural. -
DESCRIPCION DETALLADA DE LAS MODALIDADES PREE'ERIDi\Sj
lLa presente irvencién se relaciona con una
5  confecci6n a base de grasa de sabor de dulce.deﬂieche. Esta
confeccién es de preferencia térmicamente pro;esada para
crear atributos especialas de textura y sabor. Lg confeccidn
de sabor de dulce de leche de la invencién ;iépe una fase
continua a base de grasa que imparte una experiéngia distinta
10 de sensacién de boca y de comer. La cremogidad de 1la
confeccién a base de grasa mejora 1la percepcién del
consumidor de calidad y aceptacién to£a1 de. un dulce
terminado utilizado dicha confeccién. La confeccién a base
de grasa de sabor de dulce de leche de la presente invencién
15 resuelve los problemas asociados con el dulce de lecha a base
de agua tradicional, mlentras que mantiene'un-saéor de dulce
de leche verdadero térmicamente generado. En suﬁa, en vista
del contenido de humedad ultra bajo, una baja éctividad de
agua y una fase continua de grasa, la confecgién a2 base de
. 20 grasa de sabor de dulce de leche de la presente invencién
ofrece un grado elevado de libertad de disefio, de  producto,
vida de anaquel mejorada, mejor textura } procesamiento
sencillo. | -
Como se utiliza en la presente, el‘té@miho “sabor

25 de dulce de leche” se refiere a un sabor caracterizado por
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un sabor principal de lecha con sabor de azdcar 'de caramelo
inferior formado tiplicamente a través de geneéaci-én térmica.
Como se utiliza en la presente, el término “sabqr.de dulce de
leche” se refiere a un material que tilene un sabor de dulce
de leche. Como se utliliza en la p'resente “a base de grasa”
se refiex‘-e a un material que tiene una fase continua de
grasa/lipido en la que los componentes de materiai tales como
proteinas de leche y aziicares se dispersan. 'cm se utiliza
en la presente, “a base de agua” se refiere a u‘n material que
tiene una fase continua de agua en la que los'componentgs de
material tales c¢omo proteinas de 1leche vy ézﬁcares se
dispersan; de manera tipica, los materiales- a.b_ase de agua
tienen una actividad de agua de alrededor: de 0.4 a
aproximadamente 0.5 y un contenido de humedad de -alrededor de
5% a aproximadamente 12%. Como se utiliza en -la presente
“cubierta de dulée” se refiere a una composicién que tiene
una cubierta de azdcar hecha meciiante usoc de 'perol como es
sabido por aquellos experimentados en el ramo. Como ‘se
utiliza, en la presente, “proteina de 1eche". & refiere a .
cualquier proteina derivada de una fuente de -leche; la
proteina de leche puede purificarse y/o procesa:rse Y puede
estar en la clase de suero © caseina de protein;s de leche.
Como se utiliza en la presente “edulcorante'_'-' ég refiere a
cualquier composicién que proporcione dulzura y/q sirva como

un tostado o azGcar de reduccién., Como se utiliza en la



presente, “reaccidn de Malllard” se refiere a.una'reaccié e
alimento bien conocida que ocurre entre una fuente de amin

tal comeo una proteina de leche y un aziécar de reduccién.
En un primer aspecto, la presente 'im'r;encibn est4
5 dirigida a un método para hacer una conf_ac_cién- a base de
grasa de sabor de dulce de lecha. En el pr-ims:;r paso, un
edulcorante y una proteina de leche se dispersan en una grasa
para formar una confeccién cruda que tiene una fase continua
de grasa. La dispersién se logra de cualquier manera
10 apropiada para formar una dispersién homogéneé, tal como por
ejemplo, una Mezcladora Littleford Day M-5 (Littleford Day,
Florencia, KY) o una Mezcladora Hobart Ar200FT'(H§bart Corp.,
Troy, OH). De manera tipica, la dispersién se:logra bajo
calor bajo, es decir, 35-50°C, y con ggitaéién; ya gue es
15 necesario mantener la grasa liquida durante él paso de
dispersién. Sin embargo, cualquier metodo 'o -equipo que
mantenga a. la o las grasas liquidas se puede emplear en la

presente.

Es importante observar que puesto .que muchos
. 20 ingredientes contendrdn inherentemente agua a.5%. o-mds, los
ingredientes se deben seleccionar cuidadosaﬁente para
mantener el contenid& total de humedad menor de alrededor de
5%, y de preferencia menor de aproximadamente 1.5%, es decir,
ingredientes de baja humedad (menos de aproxiﬁadamente 5% de

25 humedad) se emplean de preferencia. Por ejemplo, si se
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utiliza dextrosa como edulc rante, necesitarig ser dextros

anhidra, no monohidrato de dextrosa. . De manera- tipica, la
dextrosa cqpercialmente adquirida es monohidrdto de dextrosa,
que tlene un contenido de humedad substancialmente superior
que la dextrosa anhidra.

Por lo. general, cualquier edulcorante és apropiado
para utilizarse en esta invencién, en tanto,'t'eﬁgé un bajo
contenido de humedad. Los'edulcorantes de ejempio incluyen,
sin_limite y en su forma de baja humedad si ea' aplicable,
sucrosa, lactosa, dextrosé, polioles, otro; 'édulcorantes
naturales y artificiales- y combinaciones de los pismos. En
una modalidad preferida de la presente invencién, el
edulcorante es una azicar tal como fructosa, sucrosa, lactosa
o0 dextrosa. Uno de experiencia ordinaria en este ramo
apreciara facilmente que el edulco;ante arriba dgécritq puede
no solamente proporcionar dulzura a la confeccién a base de
grasa de sabor de dulce de leche, sino que en aigunos casos
también puede servir come el azicar de tostédo}p reduccioén
necesaria para desarrollar el sabor de dulce de leche. En
clertas modalidades preferidas de esta inéencién, la
confeccién a base de grasa con sabor a dplce de leche
comprende un edulcorante en una cantidad que var;a de 1.0% a
80.0%, de preferenclia de 5.0% a 760.0%, mas pgeferentemente
10.0% a 60.0%, de manera todavia mas preferible, 15.0% a

55.6%, y mids preferentemente 25.0% a 50.0%, en peso de la
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confeccién a base de grasa de sabor de dulce.dézlebhe.
Asimismo, cualquier proteina de leche és apropia&a
para utilizarse en la presente invencién, en fanto tenga una
baja humedad. Las proteinas de lecha de ejempio incluyen,
sin limite y en su forma de baja humedad, si es aplicable,
lecha seca no grasa, polvo de suero desmineralizado, polvo ‘de
leche entera y combinaciones de los mismos. También se cree
que la proteina.'de_ goya podria utilizarse eﬁ lugar de
proteina de leche, 3i asi se desea. Uno de ‘ experiencia
ordinaria en este ramo apreclaréa facilmenté que ciertos
azicares pueden estar presentes en la protbina de lecha
aFriba descrita; estos azicares pueden proporéionar algun
grado de dulzura a la confeccién a base de grasé'de sabor de
dulce de lecha, asi como servir como el azdcar ée tostado o
reduccion necesaria para desarrollar el sabor de dulce de
leche. En ciertas modalidades preferidas de eséa invencién,
la confeccién a base de grasa de sabor de 'dulce de leche
comprende una proteina de leche en una cantidad que varfa de
0.58 a  40.0%, de preferencia _1.0% a 30.0%, mas
preferentemente 2.0% a 20.0%, todavia mas preferentemente
3.0% a 15.0%, y de m'anera miAs preferible 4.0% a '10.0%,' en
peso de la confecciédn a base de grasa de sabor:de dulce de
leche. -
De manera similar, cualquier grasé éﬁ apropiada

para utilizarse en la presente invencién, en tanto tenga un
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bajo contenido de hulnedad. Las grasas- de ejempi incluyen

sin 1imi£e y en su forma de humedad balja s.i.eé aplicable,
aceite de semilla de palma fraccionado, mantequilia de cocoa,
grasa de lecha anhidra (AMF), aceite vegetal ﬁidrogenado tal
como grasa de -soya o aceite .de semilla de :aléodén, Y
combinaciones de los mismeos. El aceite de SQmA%la de palma
fracclonado tal como aquel ﬁisponible de Fuji bajo el nombre
Palkena—snb. se utiliza de preferencia en 1la ponfeccibn a
base de grasa de sabor ‘de dulce de leche. “ Bn ciertas
modalidades preferidas de esta invencién, la confeccién 5
base de grasa de sabor de dulce de leche comprénde una grasa
en una cantidad que wvaria de 10.0% a 98.0%,'de_preferencia
16.0% a 85.0%, mas preferentemente 22.0% a 75.0%, todavia mis
preferéntemente 25.0% a 60%, y de manera mas préférible 28.0%
a 45.0%, en peso de la confeccidén a base de graéa con sabor
de dulce de leche.

Las grasas particulares seleccionadas-para uso en
la preseﬂte invencién son principalmente responsables de la
sensacién bucal tersa, cremosa de la confeccién a base de
grasa con sabor de dulce de leche de la presente linvencién.
La grasa seleccionada comprende una matriz cr:mtinua que
digpersa el edulcorante y la protelina de_lecpe:' La textura.
particular de la corifeccién a base de grasa cbn sabor de
dulce de leche obtenida se puede manipular hediante la

seleccidn de la grasa particular. Las grasas éon'puntos de
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fusidén relativaﬁente elevados prop rcionan un mayor grado de
estabilidad térmica; inversamente, las grasas con puntos de
fusién relativamente bajos proporcionan una. textura mas
suave. De conformlidad con la presente invencién, las grasas
con un punto de fusién en la escala de alrededor de 30°C a
aproximadamente 34°c se utilizan de’ -preferencia,
especialmente cuando la configura a base de_qra;a con sabor
de dulce de leche se utilizard en cualquier tip6 de proceso
de tratado en batea. Asimismo, uno de experigncia ordinaria
en el ramo apreciard ficilmente que el uso de" grasas que
tienen un punto de fusién duperior proporcionarian una
textura mas dura.

La textura de la presente confitura a base de grasa
con sabor de dulce Ae leche se puede controlar adicionalmente
por el'tipo de g}asa, contenido de grasa, tipo da{proteina de
leche, contenido de proteina de leche, tibo-qg edulcorante,
contenido de edulcorante y tamafio de particuia. A ese
respecto, en un paso opcional del método de la presente
invencién, la configura cruda se puede moler (réfinar) para
obtener un tamafio de particula promedio deseidéﬂ El tamaflo
de particula promedio deseado varia de 1.0 a 100.0 micrones,
de preferencia 5.0 a 75.0, mas preferentemente_quO a 50.0, y
de manera todavia mas preferencia 15.0 a 40.0, y mas
preferentemente 20.0 a 35.0 micrones. La molienda se puede

lograr utilizando cualquier medio convencional tal como un
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refinador de rodillos un molino de bolas o cuglqui‘er otr
medio conocido en el ramo. El tamafio de particula promedio
de la configura cruda antes de la reduccién de tamafio
dependerd del edulcorante y proteina de leche i':articulares
empleados; tipicamente esto variari en cualqﬁier'punto desde
aproximadamente B0 micrones vy bhacia arrib.a.' Uno de
experiencia ordinaria en este ramo aprecliara 'fac_ilment.e que
dicho pasoc de reduccién de tamafio se podria conducir
alternativamente antes del ©paso de disp'ei:e.'idn arriba
descrito, '‘es decir, reduccién de tamafio de ingJE:edientes, o
atn después del paso de procesamiento térmico a_bajo descrito.

Uno de experiencia ordinaria en el ramo también
entenderd ficilmente que otros ingredientes pueden y estarian
presentes en una configura a base de grasa con sabor de dulce
de leche determinada, ademis del edulcorante, proteina de
leche vy grasal arriba descritos. Estos otros i'.ngredientes
incluyen, sin limite, emulsionantes tales- tomo mono Yy
diglicéridos, sal y estabilizadores tales como: fosfato de
disodio. .

En un segundo paso del proceso i)a:r'::a hacer 1la
configura a base de grasa con sabor a dulce. de :1eche de la
presente invenclén, 1la confeccidén o configura cruda se

calienta dentro de una escala de temperatura y durante un

-tiempo suficiente para generar térmicamente un sabor de dulce

de leche, formando de esta manera la configura a.base de



10

15

20

25

. B

grasa sabor de du-].ce de leche. Este paso de caleﬁtamien o 8
puede conduc:ir en cualquier intercamb_iado-r '_:téﬁnico' de
superficie raspada, tal como por ejemplo, un in{:ercambiador
térmico de superficle' raspada Coutherm (Alfa -_La:val Thermal
Inc., Newburyport, MA). La temperatura se- debe elevar a una
temperatura suficiente para in-iciar las reacciones de
desarrollo de sabor tal como 1la reacciétn de Maillard;
asimismo, la temperatura se debe mantener a ur;a temperatura y
durante un tiempo suficiente para conducir estas reacclones,
sin embargo, sin desarrollar sabores no deseables.:'_

De manera tipica, la configura o conféccibn cruda
se calienta dentro de una escala de temperatura{ de 70°C a
180°C, de preferencia 75°C a 165°C, mas preferenil.emente 80°C
a 150°C, todavia mas pr;aferentemente 90°C a'-135°c, y de
manera mis preferible 100°C-125°C. Las temperaturas
superiores a éstas 1impartiridn notas de ch.l;lmu‘scado a la
configura a base de grasa con sabor de dulce de .leche; las
temperaturas inferiores a éstas son insuficientes para
iniciar las reacciones de desarrcllo de sabor" requeridas
tales como la reacciédn de Maillard. De manera’ tipica, el
tiempo suficiente para desarrollar un sabor de ;iulce de leche
varia de 1 a 1440 minutos, de preferencia 2 a 720 minutos,
mas preferentemente 3 a 600 minutos, té:)davia mas
preferentemente 5 a 480 minutos, y de manera mﬁq preferible

10 a 120 minutes. Los tiempos mas largos que estos
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impartirdn notas de chamuscado a la configuia'a base de grasa
de sabor de dulce de leche; los tiempos mas c&?tbs que estos
seran inadecuados bara permitir que se desarroile_el sabor de
dulce de leche. Para pfﬁpésitos de 1la presenté invencién,
uno _de experiencia ordinaria eﬁ este rémb_ épfeciarén
facilmente que entre mis elevada es la temp;raﬁura, es
inferior el tiempo y vice_ versa. La confirmacién de 1la
formacién de la configura a base de grasa con sabor de dulce
de leche deseada se hace de manera tipica mediante evaluacién
sensoriai, evaluacién analitica o combinacién de las mismas.

En un paso final del procesec de la presente
invencién, la configura a base de grasa con sabor a dulce de
leche se enfria a una temperatura.suficiente,paré detener el
desarrollo de sabor de dulce de leche. También:se entiende
que el enfriamiento adicional se puede hacef a fin de
desarrollar una estructura de cristal de grasa.aﬁgopiada para
un uso final determinado. De manera tipica,.una.temperatura
inferior a 70°C es apropiada para detener el desarrollo de
sabor.

La confitura a base de grasa con sabor .de dulce de
leche hecha de conformidad con el método .arriba- descrito
tiene un contenido de humedad ultra bajo y actividad de agua
baja. En cilertas mndalidadeslpreferidas de esta invencién,
la humedad esta presente en una cantidad que Garia de 0.15 a

5.0%, de preferencla 0.15% a 3.5%, mis preferepteﬁente 0.20%
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a 2.50%, todavia miAs preferentemente 0.25% a-. 1.50%, de
preferencia ademas 0.30% a 1.25%, y de _ma_nerq-maé preferible
0.5% a 0.9%, en peso de la confitura a base de grasa' con
sabor de dulce de leche. En ciertas Malidades de esta
invencién, la configura a base de g:rasa con sébo';;-. 'a- dulce ‘de
lecha tiene una gctividad de agua (Aw) que vari.a de 0.09 a
0.38, de preferencia 0.10 a 0.36, mas preferentemente 0.11 a
0.34, todavia més preferentemente 0.12 a_ 0.30, y de manera
mas. preferible 0.13 a 0.25.

Si la confitura a base de grasa con sabor a dulce
de leche contiene una cantidad superior de -humedad que la
arriba anotada, ei edulcorante y la proteina de leche saldran
de la fase conti'nua de grasa durante el calentani_iento de 1la
configura cruda; de hecho, 1las caracteristficas de 1la
configura a base de grasa con sabor a dulce de _1ebhe cambiara
dramdticamente, haciéndose inestable y muy f;.:agil. La
textura ya no es tersa y cremosa, 3ino totalmente.-lo opuesto.
Una textura discontinua, -severamente de gran,os‘ae .forma que
esta compuesta de muchas inclusiones duras’ con cantidades
grandes de grasa que sale de la masa. Un . proceso de
calentamiento suave como se describe arriba, -en- combinacién
con ingredientes de baja humedad, mantiene la. ci:emosidad de
la presente confitura a base de grasa con sai:or ‘de dulce de

leche. Durante el procesamiento, el calentamiento <y

agitaclién se controlan culdadosamente para impe'dir_ los
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puntos calientes 1 calizados que ocurran en 1a:confitura a
base de grasa con sabor de dulee de leche. . _

La presente iﬁvencibn también contempl# un proceso
en donde el sabor de dulce de leche se genera térmicamente a
través de un edulcorante y/o una proteina de leche antes de
su dispersién' en una fase continua de grasa. Cualquier
proceso mediante el que el sabor de dulce de leche se genera
térmicamente utilizando los ingredientes arriba'a;otados esta
dentro del alcance de la presente invencién. .

En un segundo aspecto, la presente in;encibn esta
dirigida a una confitura a base de grasa con s;bd; 2 dulce de
leche que comprende un edulcorante, una protein§ de leche y
una fase continua de grasa hecha de conformidad con el
proceso arriba descrito.

| En un tercer aspecto, la presente inﬁenqién esta
dirigida a una confeccién o confitura a base de grasa de
sabor de dulce de leche. En otras palabras, ‘la presente
invencién esta ;mpliamente dirigida a cualquier'cgnfitura a
base de grasa que tiene un sabor de dulce de 1éché como Se
define arriba. En ciertas modalidades .preferidas, la
confitura a base de grasa con sabor de dulce de léche incluye
un edulcorante en una cantidad y/o tipo a;riga anotados,
incluye una proteina de leche en una cantidad y/o;tipo arriba
anotada, y/o incluye una grasa en ﬁna cantidad y/o tipo

anotado arriba. Adiclonalmente, en ciertas mddaltdades
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preferidas, la confitura a base de grasa con sal:;or ‘de dulce
de leche de la presente invencién tiené.un_a actiw:.dad de agqua
como se anota arriba y?o un contenido de humedad como se
anota arriba.

Dado el contenido de humedad extremadamente bajo de
la confitura a base de -grasa de sabor de dulce. de! lecha de la
invencién arriba descrita, es particularmente aptopiada para
aplicacién a productos en los que un gradienté'_ de humedad
inaceptable tipicamente estaria presente si se uéilizara una
composicidén a base de agua tal como un carameiq tradicional o’
dulce de leche. Cuando se utiliza la presente 'confitura a
base de grasa con sabor a dulce de leche en 'conjuncibn con
galletas, arroz tostado, bizcochos,- etc., n:o se crea
gradiente de humedad; °~ esto permite una’ plataforma de
productos que con_mprenden componentes secos combinados con la
confitura a base de grasa -con sabor de dulce de 'lecho que no
quedard empapado durante la vida de énaquel. La 'éonfeccién o

confitura a base de grasa de sabor de dulce de ‘leche de la

'presente invencién se puede utilizar aGn come un

revestimiento de barrera. Lo que es mis, la presente
confitura a base de grasa con sabor a dulce de leche es

particularmente aproplada para utillizarse en una confitura de

‘coraza de caramelo. La confitura a base de grasa con sabor

de dulce de leche permite la formacién de una pieza de tamafio

de mordida, y la superficie de la confitura a base de grasa
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con sab r a dulce de leche. es estable al -cubrim@entol de
azGcar, es decir, la cubierta de azdcar se;adheriré.

Por lo tanto, otro aspecto de la prgsenfe'invencién
esta dirigido a confeccliones o confituras que cémprenden la
confitura a base de grasa con sabor de dulce'dejleche de la
presente invencién y, en particular, con uné éonfitura. de
cubierta de dulce que comprende la confltura .a bése de grasa
con sabor de dulce de leche. Es importante observar que la
confitura a base de gasa con sabor de dulce de leche de la
presente invencién también se puede utilizar comofun_producto
solo, v.gr.; en forma de tableta, como una inclusién, como un
material de. cubrimiento, etc. |

Ademas, la confitura a base de grasa con sabor de
dulce de leche de la invencién también se puede utilizar como
un intermediario en 1la fabricacién de chqpoléte. Tanto
chocolate SOI (norma de identidad) como ﬁo-sp;' se 1incluye

para propésitos de 1la presente invencién, De hecho,

.utilizando la confitura a base de grasa con sabor a dulce de

leche de la presente invencién como un- intgrgnediario para
generar notas de leche desarrolladas en chocdlatg permite la
desviacién del proceso complicado, costoso y molesto de horno
de desmenuzado. El proceso de desmenuzado -genera sabores
deseables de leche desarrollados para chocolate ; través de,
por ejemplo, la reaccién de Maillard entre préteihas de leche

y azicar para impartir un sabor. Por lo general, 1a leche

O
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fluida se condensa y mezcla con azfcar y 1icor.éq‘cbcoa; la
mezcla se seca en hornos grandes a de 75°C a 105{0 durante 4
a 8 horas hasta que el contenido de humedad_esta_bajo 1ls.
Los detalles del proceso de horno de desmenuzade se pueden
encontrar en Chocolate, Cocoa, and Confectionery .por Bernard
Minifie.

El proceso de coccién utilizado en la presente
confitura a base de'grasa con sabor de dulce de 'leche crea,
entre otros, una dispésicién de .sabored ' de leche
desarrollados asociados con chocolate procesado uéilizando el
horno de desmenuzado. Brevemente, el azicar y. fuentes de
proteina de la presente invencién se pueden .moc-L:ificar para
producir una disposicién de sabores desarrollados de leche y
semejante a leche para el chocolate. Consecuentemente, un
aspecto adicional de la presente invencién estd dirigido a
una composicién de chocolate que contiene la conf{tura a base
de grasa con sabor a-dplce de leche de la presente invencion:
uno de experiencla ordinaria ;n este ramo apreciarad

facilmente que otros ingredientes tipicamente presentes en

" composiciones de chocolate también estarian pieséntes en la

composiciédn de chocolate de la presente invencj_.én..

Todavia otro aspecto de la presente im-rencién esta
dirigido a una confitura a base de grasa con sabor a dulce de
leche que comprende un edulcorante, una proteina" de leche Y

una fase continua de grasa. Todos los detalles
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proporcionados arriba con respecto a identidad y -cantidad de
edulcorante, proteina de 1leche y cantidad, 1identidad vy
cantidad de fase continua de grasa, actividad de agua,

contenido de humedad y sabor son los mismos para este

‘aspecto,

Todavia otro aspecto de la presente invencidédn esta
dirigido a una confitura a base de grasa qué comprende
2-hidroxi-3-metil-2-ciclopenten-l-ona como un'-éomponente de
sabor. Como se utiliza en la presente, “componente de sabor”
se refiere a un compuesto de sabor o un _cqmpuesto que
proporciona sabor a una confitura. De conformidad con la
presente invencién, el perfil de sabor total es de
preferencia un resultado de componentes de sabor térmicamente
generados.

En modalidadés preferidas de la presente invencién,
la confitura a base de grasa contiene un componéﬂte de sabor
adipionai o componentes de sabor adicionale;. Estos
componentes de gsabor son 2-acetil_ . furano,
2-acetil~3-hidroxifurano, furonato de .; metilo,
2,5-dimetil-4-hidroxi-3-(2H) furanona, 3-hidroxi~2-metil-
piran-4-ona, 2-furfural, 2-(5H) furanona, alcohol de
2-furfurilo, dihidrohidroxi maltol y - furfural de
5-hidroximetilo. El andlisis. de la confitura a base de grasa
de la presente invencié4n ha ﬁostrado que estos cdmpuestps de

sabor son la clave al producir un sabor de dulce dée leche;
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por lo tanto, “sabor de dulce de leche” se.puede definir mas
especificamente como sabor creado por alguna combinacién de
estos componentes de sabor. Todos los detalles arriba
proporcionados para el primer aspecto de esta :l.n'vencibn con
respecto a identidad y cani.:idad de edulcorante; :proteina de
leche y cantidad, identidad y cantidad de fase ‘continua de
grasa, actividad .de agu.a y contenido- de humeciad son los
mismos para este aspecto. -

En clertas modalidades de la pres_ente. invencién,
2-hidroxi-3-metil-2-ciclopenten-l1-ona esta prese:nte en una
cantidad mayor que o igual a 0.001 ppm, de preferencia mayor
que o igual a 0.004 ppm, maAs preferentemente mayor gque o
igual a 0.007 ppm, todavia mas preferentemente mayor que. o
igual a 0.010 ppm, de preferencia adicional méyor:que 0 igual
a 0.013 ppm, y de manera mias preferible mayor. que o igual a

0.016 ppm. En ciertas modalidades de la presente invencién,

2-hidroxi-3-metil-2-ciclopenten-l1-ona estd presente en una

cantidad que varia de 0.001 ppm a 30.0 ppm, g:le'preferencia
0.004 ppm a 25.0 ppm, mas preferentemente 0.007' ppm a 20.0
ppm, todavia mas preferentemente 0.010 ppm a; 15.0 ppm, c;e
preferencia adicional 0.013 ppm a 10.0 ppm, y de manera mas
preferible 0.016 ppm 2 5.0 ppm. '

En ciertas modalidades de la presente invencién,
2-acetil furano estd presente en una cantid;ad mayor que o

igual a 0.001 ppm, de preferencia mayor que o igual a 0.020
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ppm, de preferencia mayor que o igual a 0.040 ppm, todavia

. més preferentemente mayor que o igual a 0.060 ppm, de

preferencia adicional mayor que o igual a O.IOIBQ ppm, y de
manera mAs preferible mayor que o igual a 0.1:0 ppm. En
ciertas modalidades de la presente invenc:l.bn, 2-acetil furano
estid presente en una cantidad que varia de 0.001 ppm a 30.0
ppm, de preferencia 0.020 ppm a 25.0 ppm, mas preferentemente
0.040 ppm a 20.0 ppm, todavia mis pre'ferentemen.te' 0.060 ppm a
15.0 ppm, todavia de preferencia 0.080 ppm a 100 ppm, y de
manera mis preferible 0.10 ppm a 5.0 ppm.

En ciertas modalidades de la pres'eht.e invencién
2-acetil-3-hidroxifurano (isomalta) esta presex:lte en una
cantidad mayor que o igual a 0.001 ppm, de preferencia mayor
que o igual a 0.(_)20 ppm, mas _preferentemenf:e -:_nayor que O
igual a 0.040 ppm, todavia més preferentemente mayor que o
igual a 0.060 ppm, ademias de preferencia mayor’ ciue o igual a
0.080 ppm, y de manera mas preferible mayor .-qua o igual a
0.10 ppm. En qiertas modalidades de la presenté invencién,
2-acetil-3-hidroxifuranc estd presente en una: cantidad que
varia de 0.001 ppm a 250.0 ppm, de preferencia ‘0.020 pPpm a
200.0 ppm, mas preferentemente 0.040 ppm a 150.0 bpm, todavia
mas prefere-ntemente 0.060 ppm a 100.0 ppm, a-de:nAs de
preferencia 0.080 ppm a 75.0 ppm, y de manera mas. preferencia
0.10 ppm a 50.0 ppm. |

En clertas modalidades de la presente invenciénm,
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furanoato de metil est& presente en una cantidad‘mayor que o .
igual a 0.001 ppm, de preferencia mayor que o idual a 0.020
ppm, mAs preferentemente mayor que o igual’ ai_0.040 ppm,
todavia mas preferentemente mayor que o igual 5 0.060 ppm,
ademds de preferéncia mayor que ohigual a 0.08@ ppm, y de
manera mas preferible.mayor que o igual a 0.10 ppm. En
ciertas modalidades de la presente invencién, el furanocato de
metilo esta presente.en una cantidad que varia Qe-o,bOI Ppm a
60.0 ppm, de preferencia 0.020 ppm a 50.0 ppm, mas
preferentenmente 0.040 ppm a 40.0 ppm, todavia mas
preferentemente 0.060 ppm a 30.0 ppm, ademas -de preferencia
0.080 ppm a 20.0 ppm, y mAs preferentemente 0.1(5' ppm a 10.0
ppm. L

En ciertas modalidades de 1la presenté invencién,
2,5-dimetil-4-hidroxi-3-(2H) furanona (furaneol). estd presente
en una cantidad mayor que o igual a 0.15 ppm, de._ preferencia
mayor que o igual a 0.18 ppm, méas preferenteméﬁte:mayor que O
i-gual a 0.21 ppm, todavia mas preferentemente mayor que o
igual a 0.24 ppm, ademids de preferencia mayor que o igual a
0.27 ppm, y de manera mas preferible mayor que o igual a 0.30
ppm. En ciertas modalidades de 1la presénte' invencién,
2,5-dimetil-4-hidroxi-3-(2H) furanona eésté& preseﬁte en una
cantidad que varia de 0.15 ppm a 120.0 ppm,'de_preferencia
0.18 ppm a 100.0 ppm, mas preferentemente 0.21'ppm a 80.0

ppm, todavia mas preferentemente 0.24 ppm a 60-.'0-ppm, ademas
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de ﬁreferencia 0.27 ppm a 40.0 ppm, y de ::.manera
preferible 0.30 ppm a 20.0 ppm. o

En clertas modalidades de la preseénte invencién,
3-hidroxi-2-metil-piran-4-ona (maltol) estd pi‘esente en una
cantidad mayor que o igual a 5.0 ppm, dé prefa:i:enc':ia mayor
que o igual a 6.0 ppm, mis preferentemente may.ro'r_qu.le o igual
a 7.0 ppm, todavia mas preferentemente mayor gque o iguél a
8.0 ppm, ademids de preferencia mayor que o igual a 9.0 ppm, Yy
de manera mias preferible mayor que o igual a 10..0 ppm. En
ciertas modalidades de la presente - invencidn,
3-hidroxi-2-metil-piran-4-ona estd presente en una cantidad
que varia de 5.0 ppm a 300.0 ppm, de prefere'ncia_l 6.0 ppm a
250.0 ppm, mas preferentemente 7.0 ppm a 200.0 ppm, todavia
mis preferentemente 8.0 ppm.‘'a 150.0 ppm, .'adem.is de
préferencia 9.0 ppm a 100.0 ppm, y de manera maé preferible
10.0 ppm a 50.0 ppm.

En clertas modalidades de 1la pres;.nt.e.' invenclién,
2-furfural estd presente en una cantidad mayor que o igual a
0.10 ppm, de preferencia mayor que o igt'zal a ' 0.15 ppm, mas
preferentemente mayor qQue o igﬁal a 0.20 ppm, todavia mas
preferentemente mayor que o 1igual a 0.25 ppm,. ademas de

preferencia mayor que o igual a 0.30 ppm, Y de manera mas

‘preferente mayor que o igual a 0.35 ppm. ‘En ciertas

modalidades de 1l1la presente 1invencidn, 2-furfural esta

presente en una cantidad que varia de 0.10 ppm a 60.0 Ppm,



10

15

25

de preferencia q.15 ppm a 50.0 ppm, mas preferentémente 0.20
ppm a 40.0 ppm, todavia mds preferentemente 0.25 ppm a 30.0
pprt, ademis de preferencia 0.30 ppm a 20.0 ppm, y de manera
mis preferible 0.35 ppm a 10.0 ppm. o

En clertas modalidades de 1la p:r:ea@.'u;antaE invencién,
2-(5H) furanona estid presente en una cantidad n'layor que O
igual a 0.05 ppm, de preferencia mayor que o i-_guanll a 0.06

ppm, mas preferentemente mayor que o igual a 0.07 ppm,

‘todavia mas preferentemente mayor que o igual a 0:08 ppm,

ademas de preferencia mayor que o igual a 0.09 ppm, y de
manera mas preferible mayof que o iqual a 0.10 ppm. En
ciertas modalidades de la presente invencién, 2-(5H)furanona
esta presente en una cantidad que varia de 0-.05 ‘ppm a 120.0
ppm, de preferenci{a 0.06 ppm a 100.0 ppm, m&s preferentemente
0.07 ppm a 80 ppm, todavia mas preferentemeﬁte:'_o.oe ppm a
60.0 ppm, ademias de preferencia 0.09 ppm a _40.6 ppm, y de
manera mias preferente 0.10 ppm a 20.0 ppm. '

1 En clertas modalidades de la presente. invrencibn,
alcohol de 2-furdfurilo esta presente en una cax'zt:idad mayor
que o igual a 2.5 ppm, de preferencia mayor que o. igual a 3.0
ppm, mAs preferentemente mayor que o igual a 3.5 ppm, todavia
mas preferentemente mayor que o igual a 4.0 ppm, ademas de
preferencia mayor que o igual a 4.5 . ppm, y mas

preferentemente mayor que o iqual a 5.0 ppm. * En ciertas

modalidades de la presente lnvencidn, el alcoh;ol de
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2-furfurilo- estd presente en una cantidad que vl_ari'a de‘z/.;
ppm a 100.0 ppm, de preferencia 3.0 .ppm a"90__.0 ppm, mas
preferentemente 3.5 .ppm a 80.0 ppm, todavia mas
preferentemente 4.0 ppm a 75.0 ppm, ademiAs de preferencia 4.5
ppm a 50.0 ppm, y mAs preferentemente 5.0 ppm ; 25.0 ppm.

En clertas modalidades de 1la présente invencién
dihidrohidroxi maltol esti presente en una cant.id'ad mayor que
o igual a 0.50 ppm, de preferencia mayor que o igual a 0.55
ppm, maQ preferentemente mayor que o 1igual a 0.60 ppm,
todavia m&s preferentemente mayor que O igual' a .0.65 ppm,
ademds de preferencia mayor que o 1igual a O.TC'_) ppm, y de
manera mAs preferible mayor que o igual a .0.7_5 ppm. En
ciertas modalidades de la.presente invencién di:hidrohidroxi
maltol estid presente en una cantidad que varfa de 0.50 ppm a
10000.0 ppm, de preferencia 0.55 ppm a 1000.0 ppm, mas
preferentemente 0.60 ppm a 500.0 ppm,- todavia mas
preferentemente 0.65 ppm a 250.0 ppm, ademas de'. preferencia
0.70 ppm a 100.0 ppm, Sr.de manera mas prefe:qib’lé 0.75 ppm a
50.0 ppm. -

En clertas modalidades de 1la presenfe invencién
5-hidroximetil furfural esta présente en una-cé_r:ltidad mayor
que o igual a 0.05 ppm, de preferencia mayor qu:e 0 igual a
0.06 ppm, mas preférentemente mayor que o igual a 0.07 ppm,
todavia mids preferentemente mayor que o igual a 0.08 ppm,

ademas de preferencia mayor que o igual a 0.09 ppm', y de

\
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manera maAs preferible mayo:l: que o igual a-O.ID ppm. En
ciertas modalidades de la presente invencién 5-hidroximetil
furfural estid presente en una cantidad que vafiaTQe 0.05 ppm
a 10000.0 ppm, de preferencia 0.06 ppm a :!.00010 ppm, mas
preferentemente 0.07 ppm a 500.0 pﬁm, todavia mas
preferentemente 0.08 ppm a 250.0 ppm, ademis de.preferenéia
0:09 ppm a 100.0 ppm, y de manera mas preferiblg'o.lo ppm a
50.0 ppm.

Otro aspecto relacionado de 1la présent;e invencién
estid dirigido a una confitura a base de grasa que comprende
uno o mas componentes de sabor seleccionadeos a- partir del
grupo que consiste de 2-hidroxi-B-metil—2—ciclopénten-1-ona,
2-acetilfurano, 2-acetil-3-hidroxufrano vy - furancato de
metilo. En una modalidad preferida, la confitura a base de
grasa comprende ademids uno o0 mas cqmponeﬁtea de sabor
seleccionados a partir del grupo que cbnsiste en
2,5-dimetil-4-hidroxi-3-(2H) fura;nona, 3-.hic'lrpxi-2—met il-
piran-4-ona, 2-furfural, 2-(5H) furanona, Y ;lgohol de

2-furfurilo. En una modalidad mas preferida, la confitura a

-base de grasa comprende ademis uno o miAs componentes de sabor

seleccionados a partir del grupo .que' consiste en
dihidrohidroxi maltol y 5-hidroximetil futfural., asi como uno
o mAs componentes de sabor seleccionados del grupo que
consiste en 2,5-dimetil-4-hidroxi-<3-(2H)furanona, 3~hidroxi-

2-metil-piran-4-ona, 2-furfural, 2-(5H)furanona y alcohol de
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2-furfurilo. - }

Queda dentro ‘de 1la experiencia de wuno de
conocimiento ordinario en este ramo variar las cantidades de
todos los componentes de sabor térmicamente generadoa arriba
descritos para lograr una variedad de sabores clle dulce de
leche. Algunos componentes de sabor pueden- contribuir al
sabor de leche de 1las composiciones de dulcé de leche.
Cantidades variables de 1los componentes de sﬁbor arriba
anotados resultaran en sabores de dulce de léché que tienen
notas de sabor diferentes 1llevadas al.frente dQl perfil de
sabor.

Los ejemplos que siguen se pretenden como una
ilustracién de <clertas mpdhlidades preferidas de 1la
invencién, y no se implica limitacién de la invencién.

EJEMPLO 1 |
Preparacién de Confitura a Base de Grasa de Sabor de Dulce de
Leche

Se obtuvo una confitura cruda combina:mdo primero
los ingredientes enumerados en el Cuadro 1 en un perol
agltado bajo calor bajo, es declr, una mezclédora Hobart
A-200FT de camisa de aqgua de 53°C (Hobart Corp., Troy, OH), Yy
luego reduciendo el tamaflo de particula prgmed{b de 1la
confitura cruda a aproximadamente 25 micrones a través de un
refinador de tres rodillos Buhler SDX 600 ({(Buhler. Industries,

Uzwil, Suiza).
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Cuadro 1 \\\
Sucrosa ' 44.50. peso/% en -peso

Aceite de semilla de palma

fraccionado 35 peso/% en peso
Leche seca no grasa 20 peso/% en peso
Lecitina 0.475 peso/% en peso
Vanilina de etilo 0.025 peso/% ea peso

La confitura cruda se calenté a 11530 Y se mantuvo
durante 20 minutos utilizando un 1ntercambiad;:r' térmico de
superficie raspada Contherm 6x6 de camisa de vapor (Alfa
Laval Thermal Inc., Newburtyport, MA). 1La confitura a base
de grasa con sabor a dulce de leche terminada sé_eﬂfrib para
cesar la reaccién de tostado y solidificar la :conf:l.tura. a
base de grasa con sabor a dulce de leche. La confitura a
bése de grasa con sabor a dulce de leche: tuvo un contenido de
humedad de menos de 0.70% y una actividad de agua de 0.15.
EJEMPLO 2 '

Preparacién de Confitura a Base de Grasa con Sabor a Dulce de
Lecha de Cubierta de Dulce

Una confitura a base de grasa con sﬂbbf a dulce de
leche de cubierta de dulce se adquiere formando ia confitura
a base de grasa con éabor de dulce de leche como se obtuvo en
el Ejemplo 1 en una pieza de tamafio de bocado: @a confitura
a base de grasa con sabor a dulce de leche se puede utilizar

sola o en conjuncién con otros componentes tales como
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chocolate. La pieza de tamafio de bocado lueéo'ée'cubr;‘zsh\
dulce de manera que 25.0% del producto.terminadd constituva
una cublerta de dulce tratada en pero dura. .

EJEMPLO 1 DE COHPA-RACION

Preparacidén de Dulce de Leche a Base:de Agua .

Se hizo un dulce de 1leche a baqg de agua
tradicional colocando Dbotes sellados de Leche Entera
Condensada Endulzada (SCWN) Carnation de Nestle™ en agua en
ebulliclén durante dos horas. _Luego,'el calor gse apagd y la
SCWM se dejé enfriar lentamente en el agua. 'Después de una
hora de enfriamiento, los  botes de SCWM se Ssepararon Yy
enfriaron al .aire en una cremallera de alambre a:temperatura
ambiente. El dulce de leche resultante tiene-hna textura
semejante a pudin texsa, .una actividad de agua de 0.85 y un
contenido de humedad de 26%. .

EJEMPLO 2 DE COMPARACION _
éreparacién de Caramelo a Base de Agua
Un caramelo a base de agua se ob'tuvo_ combinando

primero los ingredientes enumerados en el Cuadro ‘2 para-

formar un caramelo crudo

Cuadro 2

Sucrosa 15-40 peso/i en’ peso
Jarabe de maiz 15-60 peso/%'en'peso
Crema espesa 10-20 peso/% en peso

Mantequilla 3-5 peso/%N en beso
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Leche condensada endulzada 20-40 peso/%. en. peso
Sal 0.10. peso/% en'-'-peso
Vanillina de etilo ' 0.03 peso/% en peso

El caramelo crudo Se calentd en ﬁn " aparato de
intercambio térmico de superficie':raspada. En un paso de
evaporacién, el agua se evaporéd y luego se logrd el tostado o
caramelizacién en un recipiente con cami-s'a' _bajo calor
elevado. El caramelo a base de agua termina:do tuvo un
contenido de humedad de entre 5.0-12.0% y una actividad de
agua tipica de 0.4-0.65. .

Prueba Sensorial

Se condujo andlisis sensorial descriptivo de 1la
confitura a base de grasa de sabor de dulce de leche del
ejemplo 1, el dulce de leche a base de agua del ﬁjemplo 1 de
Comparacién, Hersﬁey Classic Caramels, Kraft .Caramels Y
Caramac'™®, Todas las muestras se evaluarén’ mediante
probadores de sabor entrenados utilizando el' Método de
Espectro; este método utiliza una Escala A.rom.-‘a'ati'g:::a Universal
para atrapar las intensidades de sabores en :una muestra
determinada. Los perfiles de sabor de la confitura a base de
grasa de sabor de dulce de leche de la presente lnvencién y
el dulce de leche a base de agua fueron los mial'nos‘: ambas
muestras se describieron como teniendo un caracter. de leche
priné:ipal con un sabor de azlicar en caramelo- inferior. Por

otra parte, tanto los Caramelos Hershey Classic como los
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caramelos Kraft se describieron como teniendo 'un caracter
principal de aztcar en caramelo y vﬁinil;l.a co'n un sabor de
leche inferior y sabor de mantequilla subyacehte._ Caramac‘'®
se describié como teniendo un carédcter de leche con sabores
bajos de vainilla y azflcar en caramelo, un'.?:apozlr que fue
mucho mids similar a un sabor de caramelo tradicio;_zal que a un
sabor de dulce de leche.

Ademas, ' las muestras con cubierta de .-_dulce de la
confitura a base de grasa.con sabor a dulce de .leche de 1la
presente invencién obtuvieron marcas de consumidor superiores
y una fuerte preferencia,. en comparacién con las muestras
cublertas con caramelo de caramelo a basc; de agua
tradicional. 'E:l analisis sensorial descriptivo adicional de
muestras con cublierta de caramelo de la confitu:.sa a base de
grasa con sabor a dulce de leche de la presente i.nvenci(')n, en
comparacién con las muestras con cublerta de ':caramelo de
caramelo.a b;se de agua tradicional, también se cdlndujo.
Prueba Analitica

El analisis de la confitura a base de grasa con
sabor de dulce de leche del Ejemplo 1, los’ caramelos a base
de agua de Snickers y Milky Way, y el dulce de. leche a base
de agua del Ejemplo 1 de Comparacién se determiné con

actividades de agua y contenidos de humedad como se exponen

en el Cuadro 3 a continuacién. Las activida'des'_ de agua se -

determinaron utilizando un Rotronic Higroskop DT a 25°C
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utilizando normas 0.10-0.95 RH. Los contenidos de humedad
determinaron usando un Orion Turbec 2 utilizando 1a técnica de
mezclado de Karl Fisher. '

Cvadro 3. Actividad de agua y contenido de humedad

Actividad de agua '%'ée agua
Snickers * 0.50 T 11.5
Milky Way . 0.50 . il.s
Ejemplo 1 de Comparacién 0.95 26
Ejemplo 1 ' 0.15 " '0.70

Como se puede ver del cuadro 3, la confitura a base
de grasa con sabor a dulce de lecha de la présente invencién
tiene un -contenido de humedad y actividad de agua muy
inferiores a cualquiera de los otros materiales probados. La
humedad ultra baja y la actividad de agua ultra baja de la
confiturﬁ_a base de grasa de sabor de duléeldg leche de 1la
presente invencién 1la hizo particularmente aprépiada para
aplicaciones en las que la humedad ha sido- problemitica,
v.gr., en combinacién con oFros ingredientes de béja humedad,
cubierta de dulce, etc.

El andlisis de la confitura a base de grasa con
sabor a dulce de leche del Ejemplo 1 y Caramac'™® mediante
cromatografia de gas/espectrometria de masa tiené compuestos
de sabor identificados como se éxpone en el Cuadro 4 abaijo.
Este andlisis involucré dos pasos basicos: | extraccién e

identificacién.
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Las condiciones y técnica de 'éxt;aécién' fue
ldéntica para ambos la confitura a base de grasa de sabor de
dulce de leche y Caramac®. Cada muestra /72.90 g) se congeld
con nitrégeno 1liquido y subsecuentemente se &olié. La
muestra luego se mezclé con 100 ml de "solucién de NaCl
saturada a 50°C y se agité durante 20 minutos con un
autoagitador. ©La solucién resultante luego se c{avé con una
norma interna de 2-isobutiltiazol (113.6 ppm), y 75 ml de
éter redestilado se aﬁadieron. La solucién rééuitante luego
se agité durante . otros 20 minutos (autoagit;dor) Yy se
centrifugdé a 3500 rpm durante 10 minutos. Lﬁego.el extracto
de capa de éter' se decantd a través de la}'técnica de
Evaporacién de Sabor Ayudada con Solvente (SAFE) (Baeng
Corp., Manching, Aemania). 'Las condiciones de .SAFE fueron
vacio elevado (3.2 x 10-° mbar) durante 2 horas. El extracto
se concentré usando una columna Vigreux en un baﬁo de agua a
50°C hasta que se alcanzé un volumen final de 250 ml.

La identificacién de 1los compuestos de sabor se
logré utilizando una cromatografia de gas Aﬁilent 6890
acoplada a un espectrémetro de masa Quadrapolé H?ilent 5973.
El analisis de los concentrados de extracto volééil se logrd
utilizando los siguientes parametros: Gas Portador: helio
36 cm/seq, 0.47 kg/cm? {6.73 psi) ({35°C), flujo constante de
1.0 ml/minuto; Columna de Separacién: HP-FFAP 30 m x 0.25

mm x 0.25 um; Inyeccién: dividida (10:1), 1 ul del
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destilado de muestra, Gerstel MPS2, temperaturé dé entrada de
250°C; Perfil de Horno: 35°C, 1 minuto de .retencién.'
35°C-60°C a 60°C/minuto; 60°C-230°C a 6°C/m1n§to; 230°C
retencién.lo minutos; Detector: Agilent 5973 MSD, 70EV,
35-350 exploracién amu en modo de ién negativo.

Cuadro 4. Compuestos de sabor:

Compuesto de sabor Cantidad (ppm) Caritidad (ppm)

en Ejemplo 1 en'céramac“'
2-furfural 0.62 - 39.07
2-acetil furano 0.20 : ND
2-acetil-3-hidroxifurano 0.20 . ] " ND
alcohol de 2-furfurilo 6.16 '2.15

2-{5H) furanona - 0.12 0.04

2-hidroxi-3-metil-2-ciclopenten-

1-ona " 0.02 . ND
3-hidroxi-2-metil-piran-4-ona 12.18 . 4.83

furanocato de metilo 0.63 . - ND

2,5-dimetil-4~-hidroxi-3-

(2H) furanona 0.38 - " 0.12
dihidrohidroxi maltol 1.02 7 D.48
5-hidroxifetil furfural 0.15 ' . 0.04

Vainillina ND 19.57
*ND = no detectado '
Como se puede ver del Cuadro 4, la confitura a base

de grasa con sabor a dulce de leche de la presente invencién
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tiene un juego de compuestos de sabc;r dist_int.*..vd a aqu s
de Cara;mac“'. Estos descubrimientos son con'siste'ntes con la
prueba sgnsorial arriba deserita.

Desde una perspectiva de quimica-' c'ie. gabor, 1la
ausencia de 2-acetil furano, '2—acetil-3-hid:r4oxifurano..
2-hidroxi-3-metil-2-ciclopenten-l-ona y furangatq de metilo
de Caramac’™ tiene un impacto significativo sobre el sabor
total de Caramac'® en comparacién con el sabor total de la
confitura a base de grasa con sabor de dulce de leche; estos
compuestos parecerian ser responsables, cuando menos en
parte, por el sabor.: rico en leche distintivo (cdmt; se discute
arriba) de la confitura de la invencién. De_mdnéra similar,
la ausencia de compuesto de sabor de vainilla de :].a confitura
a base de grasa con sabor de d1_11ce de leche de.la presente

invencién es significativa; aquellos compuesfgs de sabor

‘pueden, en parte, ser responsables por el sabor de vainilla

{como se discute arriba), que hace al Caramac'® mis similar en
sabor a un carameloc tradicional que una composicién de dulce
de leche.

Ademas, las cantidades . significativamente
superiores de 2-furfural, alcohol de 2-furfurilo,
3-hidroxi-2-metil-piran-4-ona y 2, 5-dimetil-4-hidroxi-3-
(2H) furanona en la confitura a base de grasa cbn saboxr de
dulce de leche de- la presente invencién parecc_aria: también que

es responsable, cuandc menos en parte, por el sabor rico en
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leche distintivo (como se discute anteriormente) E;g:;L
confitura de la invencién.

Otras variaciones y modificaciones de esta

invencién ser&n evidentes a aquellos expertos eﬂ_eéte-ramo.

Esta invencién no estad limitada, excepto como sé expone en

las siguientes reivindicaciones.
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REIVINDICACIONES

1.- Un método para hacer una qonfitufg a base de
gfasa con sabor de dulce de leche, que comprende los pasos
de: -

dispersar un-edﬁlcorante ﬁ una proteina de lecha en
una grasa para formar una confitura cruda que tiéﬁe,una fase
de gasa contlinua;

calentar la confitura cruda dentro de uha escala de
temperatura y durante un tiempo suficientes phra generar
térmicamente un sabor de dulce de leche, fo-zmaiéldo de esta
manera la confitura a base de grasa con sabor &e dulce de
leche; vy .

enfriar la confitura a base de grasa .con sabor de
dulce de leche a una temperétura.suficiente para detener la
generacién térmica de sabor de dulce de leche.

2.- El método de conformidad con 1& reivindicacién
1, que comprende ademés ei paso de reducir un tamafio de
particula promedio de la confitura cruda. - _

3.~ El método de conformidad con la réivindicacibn
2, en donde el Famaﬂo de particula promedio se reduce a 1 a
100 microhes. . |

4.- El método de conformidad con.la.reivindicacién
1, que comprende ademas el paso de reducir 'un' famaﬂo de
particula promedlio de la confitura a base de'graga éon sabor

a dulce de leche.
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5.~ El método de conformidad con lé_reivind:::é;gn
4, en donde el tamafio de particula promedio se ;éduce adel
a 100 micrones. ‘

6.~ El método de conformidad con la re;vihdicacién
1, en donde la confitura cruda se calienta | cie_ptro de una
escala de temperatura entre 70°C ¢ 180°C.

7.- El método de conformidad con la reivindicacién
1, en donde el tiempo suficiente para desarrollar:un sabor de
dulce de leche es entre 1 minuto y 1440 minutos.

8.~ El método de conformidad con 1a'reivindicacién
1, en donde 1la temperatura suficiente para _detener el
desarrollo de sabor de dulce de leche es inferior a 70°C.

9.- Una confitura a base de grasa 'c;on' sabor de
dulce de leche que comprende un edulcorante; una.proteina de
leche; y una fase continua de grasa,-hecha de conformidad
con un proceso que comprende los pasos de: }

dispersar el edulcorante y la proteina de lecha en
una grasa para formar una confitura cruda que tiene una fase
de grasa continua;

calentar la confitura cruda dentrc de uﬁa escala de
temperatura y durante un tilempo suficientes 'ﬁara generar
térmicamente sabor de dulce de leche, formando de' esta manera
la confitura a base de grasa con sabdor de dulce dé leche; vy

enfriar la confitura a base de'graéafdon sabor a

dulce de leche a una temperatura suficiente para detener la
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generacidén térmica de sabor de dulce de leche.

10.- Una confitura a base de grasa ‘con sabor de
dulce de leche. -

11.- La confitura 'a base de grasa q;)n sabor de
dulce de leche de conformidad con la reivind'icé.:cio:n 10, en
donde la configura a. base de grasa con qab.ci: ;:le dulce de
leche tiene una actividad de agua que varia de 0.09 a 0.38.

12.- La conflitura a base de grasa con sabor de
dulce de leche de conformidad con la reivindicacién 10, en
donde la humedad estd presente en una cantidad.que varia de
0.10% a 5.0% en peso de la confitura a bas.e de grasa con
saboxr de dulce de leche. |

13.- La confitura a base de grasd con "sabor de
dulce de leche de conformidad con la reiv:.ndicac:.bn 10, en
donde la confitura a base de grasa con sabor a dulce de leche
comprende una grasa en una cantidad que varia de 10 05 a
98.05 en peso de la confitura a base de grasa con sabor a
dulce de leche.

14.- La confitura a base de grasa con sabor de
dulce de leche de conformidad con la reivindicaciétn 10, en
donde la confitura a base de grasa con sabor a-dulce de leche
comprende un edulcorante en una cantidad que vari‘-a de‘ 1.0% a
80.0% en peso de la confitura a base de grasa con sabor a
dulce de leche.

15.- La confitura a base de grasa coh sabor de
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dulce de leche de conformidad con la reivindicacién 10,“€n

0

donde la confitura a base dé grasa con sabor de dulce de

leche comprende una proteina de leche -en una cantidad que
varia de 0.5% a 40.0% en peso de la confitura a base de grasa
con sabor de dulce de leche. ' S

16.- Una confitura a base de gras;:l con sabor a
dulce de leche,  que comprende:

un edulcorante;

una proteina de leche; vy

una fase continua de grasa.

17.- Una confitura a base de grasa .con sabor a
dulce de leche de conformidad con 1la reivindica.l_cién 16, en
donde el edulcorante es un material seleccionado a partir del
grupo que consiste en fructdsa, sucrosa, lactosa, dextrosa,
polioles, otros edulcorantes naturales y artificiales vy
combinaciones de los mismos. .

18.- La confitura a base de grasa’ con sabor a
dulce de leche de conformidad con la reivindica:cién 16, en
donde el edulcorante estd presente en una cantida'\d que varia
de 1.0% a 80.0% en peso de la confitura a bas-e 't.::le grasa con
sabor de dulce de leche. -

19.- La confitura a base de grasa' con sabor de
dulce de leche de conformidad con la reivindicacién 16, en
donde la proteina de leche se selecciona a partii- del grupo

que consiste en leche seca no grasa, polvo de suero
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20.- La confitura a base de grasa- cc:m sabor de
dulce de leche de conformidad con la reivindicacién 16, en
donde la proteina de leche esti presente en una ¢antidad que
varia de 0.5% a 40.0% en peso de la confitura a pase de grasa
con sabor a dulce de -1eche.. |

2l.- ILa eonfitura a base de grasa con sabor de
dulce de leche de conformidad con 1la reiv:l.nd‘ica'c_:ibn l6, en
donde la fase continua de grasa es un material 'seieccionado a
partir del grupo que consiste en aceite de sen_:illl_a de palma
fraccionado, mantequilla de cocoa, grasa de lec.he anhidra,
aceite vegetal hidro.genado, y combinaciones de .].oa -mismos.

22.- La confitura a base de gr-atsa con sabor de
dulce de leche de conformidad con la reivindicacién 16, en
donde la fase continua de grasa est&_ presente en una cantildad
que varia de 10.0% a 98.05 en peso de la confitura a base de
grasa con sabor de dulce de leche. '

_23.— La confitura a base de graéa con sabor de
dulce de leche de conformidad con la reivindicacién 16, en
donde la humedad estd presente en una cantidad -que varia de
0.105 a 5.0]%. '

24.~ La confltura a base de grasa 'cpn sabor de

dulce de leche de conformidad con la reivindicacién 16, en

donde la confitura a base de grasa con sabor a dulce de leche
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tiene una actividad de agua que varia de 0.09 a 0.38.

25.- Una confitura que comprende uila confii.:ura a
base de grasa con sabor de dulce de leche. .

26.- La confitura de .confor‘n;i:dadl con la
reivindicacién 25, en donde la confitura es una confitura
cubierta con caramelo. _

27.- Una composicién de chocolate qti"e comprende
una confitura a base de grasa con sabor de diulce d-e leche.

28.- Una confitura a base de grgsa-que comprende
2~-hidroxi-3-metil-2-ciplenten-l-ona como un 'com.ponente de
sabor.

29.~ La confitura a base de grasa. 'dé-confomidad
con la reivindicacién 28, que comprende ademﬁs 2-acetil
furano como un componente de sabor.

30.- La confitura a base de grasa de'._'conformidad
con la - reivindicacién 29, que comprende ademas
2-acetil-3-hidroxifurano como un componente de sabor.

31.- 1la confitura a base de grasa -de conformidad
con la reivindicacién 30, que comprende ademas f.uranoato de
metilo como un c@onente de sabor.

32.- La confitura a base de grasa de:confomidad
con la reivindicacién 31, que compregae ademas
2,5-dimetil-4-hidroxi-3- (2H) furanona como un 'cdéponente de
sabor. . -

33.- La confitura a base de grasa de -conformidad
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con la  reivindicacién 32, cque compresde- ademas
3-hidroxi-2-metil-piran-4-cna como un camponenfb'&é sabor.

34.- La confitura a base de grasa de:conformidad
con la reivindicacién 33, que comprende ademéq g-furfural
como un componente de sabor. ST o

35.- TLa confitura a base de grasa de conformidad
con la reivindicacidén 34, que comprende ademas 2-(5H)furanona
como un componente -de sabor.

36.- La confitura a base de graﬁa de:conformidad
con la reivindicacién 35, que -camprende adgmas' alcohol de
2-furfurilo como un componente de sabor.

37.- la confltura a base de grésa de.conformidad
con la reivindicacién 36, que comprende hdé?&s dihidro
hidroxi maltol como un componente de sabor. -

38.- 1la confitura a base.de grasa de:conformidad
con la reivindicacién 57, que comprende ademas 5-~hidroximetil
furfural como un componente de sabor.

. 39.- La confitura a base de grasa_qe-c9£formidad
con la reivindicacién 28, en donde 1la 2-hi&roxi-3-metil-2-

ciclopenten—-l-ona esta presente en una cantidad mayor a 0.001

ppm.

40.- La confitura a base de grasa -de conformidad
con la relvindicaciétn 29, en donde el 2-acet41'furano esta
presente en una cantidad mayor de 0.001 ppm.

41.- La confitura a base de grasa de conformidad

&



con la reivindicacién 30, en donde el 2-acetil-3-hidroxi-
furano esta presente en una cantidad mayor de 0.06} ﬁpm.

42.- La confitura a base de grasa d@zconformidad
con la reivindicacién 31, en donde el. fuz:anoatlo de metilo

5 esta presente en una cantidad mayof"ﬂe 0.001 pgmh.

43.; La confitura a base de grasa de:conformidad
con la reivindicacién 32, en donde 1la 3,5-dime§il—§;hidroxi-
3-(2H) furanona esta presente en una cantidad mayor de 0.15
ppm.

10 44.- La confitura a base de grasa- de' conformidad
con la reivindicacién 33, en donde 1la 3-h1df$xi-2-met11-
pilran~4-ona esti presente en una_cantidaa mayér_dé 5.0 ppm.

45.- La confitura a base de grasa de conformidad-
con la reivindicacién 34, en donde el Z;furfural estéa

15 presente en una cantidad mayor de 0.10 ppm. .

" 46.- la confitura a base de grasa-ée_conformidad
con la 'reivindicaciOn 35, en donde la 2-(5H)furanona esta
presente én una cantidad mayor de 0.05 ppm.

47.- La confitura a base de grasa de' conformidad

20 con la reivindicacién 36, en donde el alcohol de 2-furfurilo
esta presente en una cantidad mayor de 2.5 ppm..

48.- La confitura a base de grasa'delconfo:midad
con la reivindicacién 37, en donde la dihidro hidroxi maltol

esta presente en una cantidad mayor de 0.50 ppm.'

25 49.- 1la confitura a base de grasa de cénformidad
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con la reivindicacién 38, én donde el 5-hidr ximeiil furfural
esta bresente en una cantidad mayor dq 0.05 épmﬁ
50.- La confitura a base. de grasa dq-conformidad :
con la reivindicacién 28, en donde 1la confi‘léura- a base de
5  grasa tiene una actividad de agua qﬁ; varia de 0:09 9.0.38.
51.- La confitura a base de grasa de.conformidad
con la reivindicacién 28, en donde la humedad est4 presente
en una cantidad que varia de 0.10% 2 5.05 .en-peso de la
confitura a base de graéa. ‘
10 52.- La confitura a base de grasa de' conformidad
‘con la reivindicacién 28, en donde la confitizré a base de
grasa comprende una grasa en una cantidad que'véqia de }0.05
é 98.05 en peso-'de la confitura a base de grasa.
53.- La confitura a base de grasa'de_confbrmidad
15 con la reivindicacién 28, en donde 1la confituré a base de
grasa comprende un edulcorante en ﬁna cantidad que varia de
1.0% a 80.0% en peso de la confitura a base de grasa.
54.- La confitura. a base de grasd de, conformidad
con la reivindicacién 28, en donde la confitura a base de
20 grasa comprende una proteina de leche en una cantidad que
varia de 0.55 a 40.05 én peso de la confiturd a. base de

P

grasa.

25
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RESUMEN DE LA INVENCION
Una confeccién a base de grasa con ' sdbor a dulce

que posee una sensacidén bucal suave y cremosa 'y' un sabor

- térmicamente generado y apropiado para uso en 'c'ubr:l..miento de

dulce. También se describe un ::'né!:odo para hacer dicha
confeccién a base de grasa con sabor a dulce.
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TITLE

DULCE DE LECHE-FLAVORED FAT-BASED CONFECTION,
METHOD FOR MAKING THE SAME AND
CONFECTIONERY CANDIES MAKING USE OF THE SAME

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a novel fat-based confection having a smooth and
creamy mouthfeel and a thermally generated dulce de leche flavor. This invention
further relates to a method of making such a dulce de leche-flavored fat-based
confection, as well as to confectionery candies incorporating such a dulce de leche-
flavored fat-besed confection, in particular, candy-shelled confectionery candies.
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Description of Related Art

Dulce de leche (hercinafter “dulce de leche” or “dulce™), translated from Spanish
as “sweet of milk”, is a popular treat in South and Central American countries.
Dulce de leche is typically made by boiling sweetened condensed milk for hours to
produce a sweet, caramelized pudding-like treat, which can be eaten alone or in
combination with a biscuit or wafer. Dulce de leche is a water-based composition
chunctﬂimdbyamnoothandcreamytexuupmdndisﬁnotﬁchdnilyﬂmrwiﬂi
lower caramelized sugar notes. The flavor of dulce de leche is thermally
gencrated. Duice de leche is also known as carjeta (Mexico), arequipe (Colombia),
fanquila (Cuba) and manjar blanco (l_’eru).

It is known to incorporate water-based dulce de leche or dulce de leche-like
compositions into certain products. For example, Haagen Das Dulce De Leche ice
cream and Alfajore cookies do just that. In addition, dulce de leche spreads such as
La Salamandra and Smucker’s spreads are known. All known dulce de leche
products contain water-based dulce de leche compositions. Typically, dulce de
leche compositions contain high moisture contents, i.¢., about 26% moisture by
weight, and exhibit a water activity of about 0.85. '

Both the high moisture content and water activity of dulce de leche impose limits
on the types and quality of products which can be made using it. For example, the
incorporation of water-based dulce de leche into certain applications such as
candy-shelled confections is problematic. In short, dulce de leche is typically too
soft to candy shell or at the very least is very difficult to process. In this same
regard, water-based dulce de leche can be difficult to form in & bite-size format.
Special process conditions are required, which drive up manufacturing costs and *
" complexity. Temperature and humidity must be carefully controlled to process on
traditional depositing or Open Extrusion center forming equipment. Traditional
water-based dulce de leche loses its shape during processing.
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Additionally, the high moisture content of water-based dulse de leche creates a
moisture gradient when mixed with low moisture components such 23 crisp rice,

' biscuits, cookies, etc., Controlling this gradient can be difficult, often requiring a
more complex product design that relies on the application of moisture barriers and
humectants to slow the movement of water into the lower moisture components.
Shortened product shelf-life, poor texture and quality are often the result.

It should also be noted that traditional water-based caramels suffer from the same
inadequacies as water-based dulce de leche in certain applications. This, again, is
due to a relgtively high moisture content, i.c., about 5.0%-12.0% moisture by
weight and a water activity ranging from about 0.40 to 0.50. Softer traditional
water-based caramels have the same problems as dulce de leche, often being too
soft to form in bite-size pieces or to candy shell. Further, traditional water-based
caramels give a hard, chewy, mplémﬂeaﬁngupaimcewbencandy—aheﬂedand
are too slow to clear the mouth upon consumption; in other words, bits of caramel
and candy shell stick to the consumer’s tecth, resulting in an unfavorable overall
eating experience. Water-based caramels also create problematic moisture
gradients as described above. In the end, however, the inadequacies of water-based
caramel are irrelevant; water based caramel could never be a substitute for dulce de
leche because caramels have a very different flavor characterized by caramelized
sugar, vanilla and buttery notes.

Clearly, there is a need to develop a dulce de leche composition which does not
suffer from the above-noted inadequacies of water-based dulce de leche. Sucha
dulce de leche product should offer the same rich dairy flavor as water-based dulce
de leche, but offer a much greater degree of product design freedom, improved
shelf-life, better texture and simple processing. '

Caramac® (Nestic®) is a fat-based “caramel flavour covering” which is used to
enrobe a biscuit in Nestle®s Break Away, which is sold in the United Kingdom.
Caramac® is also marketed as a simple solid bar in Nestle®'s Caramac®. As set

o\
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forth in the ingredient declaration, Caramac® comprises vegetable fat, sugar,
lactose, sweetened condensed skimmed milk, skimmed milk powkder, buter,
emulsifier (lecithin), treacle, salt, flavoring, and possibly nut traces. Caramac® has
a flavor intensity much lower than that of conventional dulce de leche. More
importantly, the flavor of Caramac® is more similar to a traditional caramel flavor
than to a dulce de leche flavor. It is believed that the caramel-like flavor of the fat-
based Caramac® can be solely attributed to the inclusion of treacle, a.k.a, molasses,
in the composition. In other words, Caramac® does not appear to have a thermally
- generated flavor, What is more, Caramac® can be described as having a waxy
mouthfeel.

Hence, there is clearly a need to develop a composition having a distinct thermally
generated dulce de leche flavor, a smooth, creamy texture and a very low moisture
content. The applications for such & composition would be manifold.

SUMMARY OF THE INVENTION

The present invention isdir;wted to a dulce de leche-flavored fat-based confection
comprising a.sweetener, a dairy protein and a fat continuous phase, made according
to a process comprising the steps of dispersing the sweetener and the dairy protein
in a fat to form a raw confection having the fat continuous phase; heating the raw
confection within a temperature range and for a time sufficient to thermally
generate dulce de leche flavor, thereby forming the dulce de lethe-flavored fat-
based confection; and cooling the dulce de leche-flavored fat-based confection to a
lmnpuanuesuﬂidmtmbﬂttheﬂmmalgengmﬁonofdulcedelecheﬂavor.

The present invention is also directed to a method of making a dulce de leche-
flavored fat-based confection comprising the steps of dispersing a sweetener and a
dairy protein in a-fat to form a raw confection having a fit continuous phase;
" heating the raw confection within a temperature range and for a time sufficient to
" thermally generate a dulce de leche flavor, thereby forming the dulce de leche-
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flavored fat-based confection; and cooling the dulce de leche-flavored fat-based
confection to a temperature sufficient to halt the thermal generation of dulce de
leche flavor.

In certain preferred embodiments of the method, there is an additional particle size
reduction step either before or after the heating step. The average particle size is
reduced to 1.0 to 100.0 microns. In certain prefemred embodiments of the method,
the raw confection is heated within a temperature range between 70°C and 180°C.
In certain preferred embodiments, the time sufficicat to develop a dulce de leche
flavor is between 1 minute and 1440 minutes. In certain preferred embodiments,
the temperature sufficient to halt the development of dulce de leche flavor is below
70°C.

In certain preferred embodiments of the invention, the confection produced hasa
water activity ranging from 0.09 to 0.38. In certain preferred embodiments of the
invention, moisture is present in.an amount ranging from 0.10% to 5.0% by weight
of the confection. In additional preferred embodiments of the present invention,
the confection comprises a fat in an amount ranging from 10.0% to 98.0% by
weight or a sweetener in an amount ranging from 1.0% to 80.0% by weight or a
deiry protein in an amount ranging from 0.5% to 40.0% by weight of the
confection.

The present invention is broadly directed to & dulce de leche-flavored fat-based
confection.

The present invention is further directed to a dulce de leche-flavored fat-based
eonfecﬁonoompﬁsingasweewner.adniryprﬁteinnhdafnteonﬁnmusphm In
preferred embodiments, the sweetener is selected from fructose, sucrose, lactose,
dextrose, polyols, othﬁmunﬂanduﬁﬁchlsweemsmdcombinnﬁom thereof.
In certain preferred embodiments, the dairy protein is selected from non-fat dry
milk, demineralized whey powder, whole milk powder and combinations thereof.
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In certain preferred embodiments, the fat continuous phase is selected from
fractionated palm kemel oil, cocoa butter, anhydrous milk fat, hydrogenated
vegetable oil, and combinations thereof,

The present invention is additionally directed to aconfection,prefenblyamnﬂy-
shelled confection, or a chocolate composition comprising a dulce de leche-
flavored fat-based confection.

The present invention is also directed to a fit-based confection comprising 2-
hydroxy-3-methyl-2-cyclopenten-1-one as a flavor component. In preferred
embodiments of the present inveation, the fat-based confection contains an
additional flavor component or additional flavor components. These flavor
components are 2-acetyl furan, 2-acetyl-3-hydroxyfuran, methyl furanoate, 2,5-
dimethyl-4-hydroxy-3-(2H) furanone, 3-hydroxy-2-methyl-pyran-4-one, 2-furfural,
24(5H)furanone, 2-furfuryl alcohol, dihydro hydroxy maltol and 5-hydroxymethyl
furfural. :

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention relates to a novel dulce de leche-flavored fat-based
confection. This confection is preferably thermally processed to create special
textural and flavor sttributes. The inventive dulce de leche-flavored confection has
& fat-based continuous phase that imparts a distinctive mouthfeel and eating
experience. The creaminess of the fiat-based confection enhances consumer
perception of quality and overall acceptance of a finished candy using such a
confection. The dulce de leche-flavored fit-based conflection of the present
invention solves the problems associated with traditional water-based dulce de
leche, while maintaining a true thermally generated dulce de leche flavor. In sum,
by virtue of an ultra-low moisture content, a low water activity and a fat continuous
phase, the dulce de leche-flavored fat-based confection of the present invention
offers a great degree of product design freedom, improved shelf-life, better texture
and simple processing.
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" As used herein, the term “duloe de leche fisvor™ fefirs to a flavor characterized by
a dairy main flavor with lower caramelized sugar flavor typically formed through
thermal generation. As used herein, the term “dulce de leche-flavored” refers to a
material having a dulce de leche flavor. As used herein, “fst-based” refers to a
material having a fat/lipid continuous phase in which material components such as
milk proteins and sugars are dispersed. As used hezcin, “witer-based” refers to a
material having a water continuous phase in which material components such as
milk proteins and sugars are dispersed; typically water-based materials have a
water activity from about 0.4 to about 0.5 and a moisture content of about 5% to
about 12%. As used herein, “candy-shelled” refis to a composition having a sugar
shell made by panning as known to those skilled in the art. As used herein, “dairy
protein” refiers to any protein derived from a dairy source; the dairy protein may be
purified and/or processed and may be in the whey or casein class of milk proteins.
As used herein, “swectener” refers to any composition which provides sweetness
and/or serves as a browning ar reducing sugsr. Asused herein, “Maillard reaction”
refers to a well-known food reaction which occurs between an amino source such
as a dairy protein and a reducing sugar.

In a first aspect, the present invention is directed to a method of making a dulce de
leche-flavored fat-based confection. In the first step, a sweetener and a dairy
protein are dispersed in a fat to form a aw confection having a fat continuous
phase. Dispersion is accomplishéd in any manner suitable to form a homogeneous
dispersion, such as, for example, a Littleford Day M-5 Mixer (Littleford Day,
Florence, KY) orai{obut A-200FT Mixer (Hobart Corp., Troy, OH). Typically,
dispersion is accomplished under low heat, i.e., 35-50°C, and with agitation, as it
is necessary to keep the fut(s) liquid during the dispersion step. However, any
method or equipment which keeps the fat(s) liquid can be employed herein.

It is important to note that since many ingredients will inherently contsin water at
5% or greater, ingredients must be carefully selected to keep the overall moisture

content less than about 5%, and preferably less than about 1.5%, i.e., low moisture
ingredients (less than about 5% moisture) are preferably employt;d. For example,

G



if dextrose is used as a sweetener, it would need to be anhydrous dextrose, not
dextrose monohydrate. Typically, commetciallypmchasedd;:xu'ose is dextrose
monohydrate, which has a substantially higher moisture content than anhydrous
dextrose. .

Generally, any sweetener is suitable for use in this invention as long as it has a low
moisture content. Exemplary sweeteners include, without limitation and in their
low moisture form if applicable, sucrose, lacmse,dmnrose, polyols, other natural
and artificial sweeteners and combinations thereof. In a preferred embodiment of
the present invention, the sweetener is a sugar such as fructose, sucrose, lactose or
- dextrose. Omofordinu)-rskillinﬂ:isattwiﬂmdilyappreciatethntheabove-
described sweetener may not only provide sweetness to the dulce de leche-flavored
fat-based confection, but in some instances msy also serve as the browning or
reducing sugar necessary to develop dulce de leche flavor. In certain preferred
embodiments of this invention, the dulce de leche-flavored fat-based confection
comprises a sweetencr in an amount ranging from 1.0% to 80.0%, preferably 5.0%
to 70.0%, more preferably 10.0% to 60.0%, still more preferably 15.0% to 55.0%,
and most preferably 25.0% to 50.0%, by weight of the dulce de leche-flavored fat-
based confection.

Likewise, any dairy protein is suitable for use in the present invention as long as it
has a low moisture. Exemplary dairy proteins include, without limitation and in
their low moisture form if applicable, non-fat dry milk, demineralized whey
powder, whole milk powder and combinations thereof. It is also believed that soy
protein could be used in place of dairy protein if so desired. One of ordinary skill
in this art will readily appreciate that certain sugars may be present in the above-
described dairy protein; these sugars may provide some degree of sweetness to the
dulce de leche-flavored fat-based confection, as well as serve as the browning or
reducing sugar necessary to develop dulce de leche flavor. In cetain prefemed
embodiments of this invention, the dulce de leche-flavored fat-based confection
comprises a dairy protein in an amount ranging from 0.5% to 40.0%, preferably
1.0% to 30.0%, more preferably 2.0% to 20.0%, still more preferably 3.0% to
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15.0%, and most preferably 4.0% to 10.0%, by 'weight of the dulce de leche-
flavored fat-based confection.

Similarly, any fat is suitable for use in the present invention as long as it has a low
moisture content. Exemplary fats include, without limitation and in their low
moisture form if applicable, fractionated palm kemel oil, cocoa butter, anhydrous
milk fat (AMF), hydrogenated vegetable oil such as soy fat or cottonseed oil, and
combinations thereof. Fractionated palm kernel oil such as that available from Fuji
under the name Palkena-SAC, is preferably used in the dulce de leche-flavored fat-
based confection. In certain preferred embodiments of tis invention, the dulce de
leche-flavored fat-based confection comprises a fat in an amount ranging from
10.0% to 98.0%, preferably 16.0% to 85.0%, more preferably 22.0% to 75.0%, atil

more preferably 25.0% to 60.0%, and most preferably 28.0% to 45.0%, by weight
of the dulce de leche-flavored fat-based confection.

The particular fat(s) chosen for use in the present invention is primarily responsible
for the smooth, creamy mouthfeel of the present inventive dulce de leche-flavored
fat-based confection. The fat(s) chosen comprises a continuous matrix which
disperses the sweetener and dairy protein. The particular texture of the dulce de
leche-flavored fat-based confection obtained can be manipulated by the selection of
particular fat(s). Fats with relatively high melting points give a greater degree of
heat stability; conversely, fats with relatively low melting points give a softer
texture. According to the present invention, fat(s) with a melting point in the range
of about 30°C to about 34°C is preferably used, especially when the dulce de
leche-flavored fat-based confection will be used in any type of panning process.
Likewise, one of ordinary akill in the art would readily appreciate that the use of
fat(s) having 2 higher melting point would give a harder texture.

The texture of the present dulce de leche-flavored fat-based confection can be
further controlled by fat type, fat content, dairy protein type, dairy protein conteat,
swectener type, sweetener content and particle size. In that regard, in an optional
step of the present inventive method, the mw confection can be ground (refined) to

"1
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obtain a desired average particle size. The desired average particle size ranges
from 1.0 to 100.0 microns, preferably 5.0 to 75.0, more preferably 10.0 to 50.0,
still more preferably 15.0 to 40.0, and most preferably 20.0 to 35.0 microns.
Grinding can be accomplished using any conventibmlmamsuchuamll_er
refiner or a ball mill or any other means known in the art. The average particle size
of the raw confection prior fo size reduction will depend upon the particular
sweetener and dairy protein employed; typically this will range anywhere from
about 80 microns and up. One of ordinary skill in this art will readily appreciate
that such a size reduction step could alternatively be conducted prior to the above-
described dispersion step, i.e., size reduction of ingredients, or even after the
thermal processing step described below.

One.ofordinaryskiﬂinﬂﬁsaﬁwﬂlalmreadﬂyundershndthntotbahgredimts
may and will be present in a given dulce de leche-flavored fat-based confection, in
addition to the swectener, dalrypmtemandfntdesmbedabove Other such
ingredients include, without limitation, emulsifiers such as mono and dlglycendes,
salt and stabilizers such as disodium phosphate.

In & second step of the process of making the dulce de leche-flavored fat-based
confection of the present invention, the raw confiection is heated within a
temperature range and for a time sufficient to thermally generate a dulce de leche
flavor, thereby forming the dulce de Jeche-flavored fat-based confection. This
heating step can be conducted in any scraped surface heat exchanger such as, for
example, a Contherm scraped-surface heat exchanger (Alfa Laval Thermal Inc.,
Newburyport, MA). The temperature must be raised to a temperature sufficient to
initiate flavor development reactions such as the Maillard reaction; likewise, the
temperature must be maintained at 2 temperature and for a time sufficient to
conduct such reactions, yet without developing undesirable flavors.

. Typically, the aw confection is heated within a temperature range from 70°C to
180°C, preferably 75°C to 165°C, more preferably 80°C to 150°C, still more
preferably 90°C to 135°C, and most preferably 100°C -125°C . Temperatures

S
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higher than these will impert scorch notes to the dulce de leche-flavored fut-based
confection; temperatures lower than these are insufficient to initiate the requisite
flavor development reactions such as the Maillard reaction. Typically, the time
sufficient to develop a dulce de leche flavor ranges from 1 to 1440 minutes,

" preferably 2 to 720 minutes, more preferably 3 to 600 minutes, still more
preferably 5 to 480 minutes, and most preferably 10 to 120 minutes. Times longer
than these will impart scorch notes to the dulce de leche-flavored fat-based
confection; times shorter than these will be inadequate to allow dulce de leche
flévor to develop. For purposes of the present invention, one of ordinary skill in
this art will readily appreciate that the higher the temperature, the lower the time
and vice versa. Confirmation of the formation of the desired dulce de leche-
flavored fat-based confection is typically made by sensory evaluation, analytical
evaluation or combination thereof.

In a final step of the present inventive process, the dulce de leche-flavored fat-
based confection is cooled to a temperaturc sufficient to halt the development of
dulce de leche flavor. It is also understood that further cooling may be undertaken
in order to develop an appropriate fat crystal structure for a given end use.
Typically, s temperature below 70°C is suitable for halting flavor development.

The dulce de leche-flavored fat-based confection made according to the above-
described method has an ultra-low moisture content and low water activity. In
certain preferred embodiments of this invention, moisture is present in an amount
ranging from 0.1% to 5.0%, preferably 0.15% to 3.50%, more prefeérably 0.20% to
"2.50%, still more preferably 0.25% to 1.50%, further preferebly 0.30% to 1.25%,
and most prefembly 0.5% to 0.9%, by weight of the dulce de leche-flavored fat-
based confection. In certain preferred embodiments of this invention, the dulce de
leche-flavored fat-based confection has a water activity (Aw) ranging from 0.09 to
0.38, preferably 0.10 to 0.36, more preferably 0.11 to 0.34, still more preferably
0.12 to 0.30, and most preferably 0.13 to 0.25.

D
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If the dulce de leche-flavored fat-based confection contains a higher amount of
moisture than that noted above, the sweetener and dairy protein will come out of
the fat continuons phase upon heating the raw confection; in fact, the
characteristics of the dulce de leche-flavored fit-based confection will change
dramatically, becoming unstable and quite brittle, The texture is no longer smooth
and creamy, but quite the opposite. A discontinuous, severely grained texture
forms that is compdsed of many hard inclusions with large quantities of fat oiling
off the mass. A gentle heating process as described above, in combination with
low moisture ingredients, maintains the creaminess of the present dulce de Jeche-
flavored fat-based confection. During processing, heating and agitation are
carefully controlled to prevent localized hot spots from occurring in the dulce de
leche-flavored fat-based confection.

The present invention also contemplates a process wherein dulce de leche flavor is
thermally gencrated via a sweetener and/or a dairy protein before their dispersion
in  fat continuous phase, Any process by which dulce de leche flavor is thermally
generated using the above-noted ingredients is within the scope of the present

In a second aspect, the present invention is directed to a dulce de leche-flavored
fat-based confection comprising a sweetener, a dairy protein and a fat continuous
phase made according to the above-~described process.

In a third aspect, the present invention is directed to a dulce de leche-flavoréd fat-
based confection. In other words, the present inveation is broadly directed to any
fat-based confection which has a dulce de leche flavor as defined above. In certain
preferred embodiments, the dulce de leche-flavored fat-based confection includes a
sweetener in an amount and/or type noted above, includes a dairy protein in an
amount and/or type noted above, and/or includes a fat in an amount and/or type
noted above. Further, in certain preferred embodiments, the dulce de leche-
flavored fat-based confection of the present invention has a water activity as noted
above and/or a moisture content as noted above.
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. Given the extremely low moisture content of the above-described inventive dulce
de leche-flavored fit-based confection, it is particularly suited for application to
products in which an unacceptable moisture gradient would typically be present if
one were using a water-based composition such as a traditional caramel or dulce de
leche. When using the present dulce de leche-flavored fat-based confection in
conjunction with cookies, crisp rice, crackers, etc., no moisture gradient is created;
this ellows for a platform of products comprising dry components combined with
the dulce de leche-flavored fat-based confection which will not become soggy
during shelf-life. The dulce de leche-flavored fat-based confection of the present
invention can even be used as a barrier coating. What is more, the present dulce de
leche-flavored fat-based confection is particularly suited for use in a candy-shelled
confection. The dulce de leche-flavored fat-based confection allows for the
formation of a bite-size piece, and the surface of the dulce de leche-flavored fat-
based confection is stable to sugar-shelling, i.e., sugar shell will adhere.

Hence, another aspect of the present invention is directed to confections
comprising the dulce de leche-flavored fat-based confection of the present
invention, and, in particular, to a candy-shelled confection comprising the dulce de
' leche-flavored fat-based confection. It is important to note that the dulce de leche-
flavored fat-based confection of the present invention can also be used as a stand
slone product, e.g., in tablet form, as an inclusion, as an enrobing material, etc.

F\mha,ﬂninvenﬁvgduleedbleche-ﬂawmdfat-buedwnfecﬁonmalsobemed
as an intermediate in the manufacture of chocolate. Both SOI (standard of identity)
and non-SOI chocolate is included for purposes of the present invention. In fact,
using the dulce de leche-flavored fat-based confection of the present invention as
an intermediate to generate developed milk notes in chocolate allows for bypass of
thecomplicated,expensiveahdcumbenomecmmbownptm. The crumb
process generates desirable developed milk flavors for chocolate through, for
example, the Mhaillard reaction between milk proteins and sugar to impart a flavor.
Generally, fluid milk is condensed and mixed with sugar and cocoa liquor; the
mixture is dried in large ovens at 75°C to 105°C for 4 to 8 hours until the moisture
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content is under 19%6. Details of the crumb oven process can be found in Chocolate,
Cocoa, and Confectionery by Bernard Minifie.

The cooking process used in the present dulce de leche-flavored fat-based

- confection creates, inter alia, an arraty of developed milk flavors associated with
chocolate processed using the crumb oven. In short, the sugar and protein sources
of the present invention can be modified to produce an array of developed milk and
dairy-like flavors for chocolate. Accordingly, an additional aspect of the present
invention is directed to a chocolate composition which contains the dulce de leche-
fiavored fut-based-confection of the present invention; one of ordinary skill in this
art would readily appreciate that other ingredients typicaily present in chocolate
compositians would also be present in the chocolate composition of the present
invention. .

Yet another aspect of the present invention is directed to a dulce de leche-flavored
fat-based confection comprising a sweetener, a dairy protein and a fat continuous
phase. All of the details given above with respect to sweetener identity and
amount, dairy protein and amount, fat continuous phase identity and amount, water
activity, moisture content and flavor are the same for this aspect.

Yet another aspect of the present invention is directed to a fat-based confection
comprising 2-hydroxy-3-methyl-2-cyclopenten-1-one as a flavor component. As
used herein, “flavor component” refers to a flavor compound or a compound which
provides flavor to a confection. According to the present invention, the overall
fiavor profile is preferably a result of thermally generated flavor components.

In preferred embodiments of the present inveation, the fat-based confection
contains an additional flavor component or additional flavor components. These
flavor components are 2-acetyl furan, 2-acetyl-3-hydroxyfuran, methyl furanoate,
" 2,5-dimethyl-4-hydroxy-3-(2H) furanone, 3-hrydroxy-2-methyl-pyran-4-one, 2-
furfural, 2-(SH)furanone, 2-furfuryl alcohol, dihydro hydroxy maltol and 5-
hydroxymethyl furfural. Analysis of the fat-based confection of the present
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invention has shown these flavor compounds to be key in producing a dulce de
leche flavor; hence, “dulce de leche flavor” can be more specifically defined as
flavor created by some combination of these flavor components. All of the details
given above for the first aspect of this invention with respect to sweetener identity
water activity and moisture content are the same for this aspect.

In certain embodiments of the present invention, 2-hydroxy-3-methyl-2-

_ Eyclopenteml-oneispruentinanamountgrm@rthmorequaltoo.om ppm,
preferably greater than or equal to 0.004 ppm, more preferably greater than or
equal to 0.007 ppm, still more preferably greater than or equal to 0.010 ppm,
further preferably greater than or equal to 0.013 ppm, and most preferably greater
than or equal to 0.016 ppm. In certain embodiments of the present invention, 2-
hydroxy-3-methyl-2-cyclopenten-1-one is present in an amount ranging from 0.001
ppm to 30.0 ppm, prefemably 0.004 ppm to 25.0 ppm, more preferably 0.007 ppm
to 20.0 ppm, stifl more preferably 0.010 ppm to 15.0 ppm, further preferably 0.013
ppm to 10.0 ppm, and most preferably 0.016 ppm to 5.0 ppm.

In certain embodiments of the present invention, 2-acety} furan is present in an
amount greater than or equal to 0.001 ppm, preferably greater than or equal to

- 0.020 ppm, more preferably greater than or equal to 0.040 ppm, still more
preferably greater than or equal to 0.060 ppm, further preferably greater than or
equal to 0.080 ppm, and most preferably greater than or equal to 0.10 ppm. In
certain embodiments of the present invention, 2-acetyl furan is present in an
amount ranging from 0.001 ppm to 30.0 ppm, preferably 0.020 ppm to 25.0 ppm,
more preferably 0.040 ppm to 20.0 ppm, still more preferably 0.060 ppm to 15.0
ppm, further preferably 0.080 ppm to 10.0 ppm, and most preferably 0.10 ppm to
3.0 ppm. '

In certain embodiments of the present invention, 2-acetyl-3-hydroxyfuran (isomalt)
is present in an amount greater than or equal to 0.001 ppm, preferably greater than
or equal to 0.020 ppm, more preferably greater than or equal to 0.040 ppm, still
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more preferably greater than or equal to 0.060 ppm, further preferably greater than
or equal to 0.080 ppm, and most preferably greater than or equal to 0.10 ppm. In
certain embodiments of the present invention, 2-acety}-3-hydroxyfuran is present in
an amount ranging from 0.001 ppm to 250.0 ppm, preferably 0.020 ppm to 200.0
ppm, more preferably 0.040 ppm to 150.0 ppm, still more preferably 0.060 ppm to
100.0 ppm, further preferably 0.080 ppm to75.0 ppm, and most preferably 0.10

ppm to 50.0 ppm. '

In certain embodiments of the present invention, methyl furanoate is present in an
amount greater than or equal to 0.001 ppm, preferably greater than or equal to
0.020 ppm, more preferably greater than or equal to 0.040 ppm, still more
prefembly greater then or equal to 0.060 ppm, further preferably greater than or
equal t0 0.080 ppm, and most preferably greater than or equal to 0.10 ppm. In
certain embodiments of the present invention, methyl furancate is present in an
amount ranging from 0.001 ppm to 60.0 ppm, preferably 0.020 ppm to 50.0 ppm,
more preferably 0.040 ppm to 40.0 ppm, still more preferably 0.060 ppm to 30.0
ppm, further preferably 0.080 ppm to 20.0 ppm, and most preferably 0.10 ppm to
10.0 ppm.

In certain embodiments of the present invention, 2,5-dimethyl-4-hydroxy-3-(2H)
furanone (furaneol) is present in an amount greater than or equal to 0.15 ppm,
preferably greater than or equal to 0.18 ppm, more preferably greater than or equal
to 0.21 ppm, still more preferably gréater then or equal to 0.24 ppm, further
preferably greater than or equal to 0.27 ppm, and most preferably greater than or
equal to 0.30 ppm. In certain embodiments of the present invention, 2,5-dimethyl-
4-hydroxy-3-(2H) furanone is present in an amount ranging from 0.15 ppm to
120.0 ppm, preferably 0.18 ppm to 100.0 ppm, more preferably 0.21 ppm to 80.0
ppm, still more preferably 0.24 ppm to 60.0 ppm, further preferably 0.27 ppm to
40.0 ppm, and most preferably 0.30 ppm to 20.0 ppm.

 In certain embodiments of the present invention, 3-hydroxy-2-methyl-pyran-4-one
(maltol) is present in an amount greater than or equal to 5.0 ppm, preﬁ..-.mblygredm
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than or equal to 6.0 ppm, more preferably greater than or equal to 7.0 ppm, still
more preferably greater than or equal to 8.0 ppm, further preferably greater than or
. equal t0 9.0 ppm, and most preferably greater. than or equal to 10.0 ppm. In
_certain embodiments of the present invention, 3-hydroxy-2-methyl-pyran-4-one is
present in an amount ranging from 5.0 ppm to 300.0 ppm, preferably 6.0 ppm to
250.0 ppm, more preferably 7.0 ppm to 200.0 ppm, still more preferably 8.0 ppm
to 150.0 ppm, further preferably 9.0 ppm to 100.0 ppm, and most preferably 10.0
ppm to 50.0 ppmn.

‘In certain embodiments of the present invention, 2-furfural is present in an amount
greater than or equal to 0.10 ppm, preferably greater than or equal to 0.15 ppm,
more preferably greater than or equal to 0.20 ppm, still more preferably greater
than or equal to 0.25 ppm, farther preferably greater than or equal to 0.30 ppm, and
most preferably greater than or equal to 0.35 ppm. In certain embodiments of the
present invention, 2-furfural is present in an amount ranging from 0.10 ppm to 60.0
ppm, preferably 0.15 pi:mto 50.0 ppm, more preferably 0.20 ppm to 40.0 ppm,
stilt more preferably 0.25 ppm to 30.0 ppm, further preferably 0.30 ppm to 20.0
ppm, and most preferably 0.35 ppm to 10.0 ppm.

In certain embodiments of the present invention, 2-(SH)furanone is present in an
amount greater than or equal to 0.05 ppm, preferably greater than or equal to 0.06
ppm, more preferably greater than or gqual to 0.07 ppm, still more preferably
greater than or equal to 0.08 ppm, further preferably greater than or equal to 0.09
ppm, and most preferably greater than or equal to 0.10 ppm. In certain
embodiments of the present invention, 2-(SH)furanone is present in an amount
ranging from 0.05 ppm to 120.0 ppm, preferably 0.06 ppm to 100.0 ppm, more
‘preferably 0.07 ppm to 80.0 ppm, still more preferably 0.08 ppm to 60.0 ppm,
further preferably 0.09 ppm to 40.0 ppm, and most preferebly 0.10 ppm to 20.0
ppm.

lnceminunbo-dimenuofthcpmtinvmﬁon,z-ﬁlrﬁnylalcohol is present in an
amount greater than or equal to 2.5 ppm, preferably greater than or equal to 3.0
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ppm, more preferably greater then or equal to 3.5 ppm, sill more prefersbly greater
than or equal to 4.0 ppm, further preferably greater than or equal to 4.5 ppm, and
most preferably greater than or equal to 5.0 ppm. In certain embodiments of the
present invention, 2-furfuryl alcoho! is present in an amount ranging from 2.5 ppm
to 100.0 ppm, preferably 3.0-ppm to 90.0 ppm, more preferably 3.5 ppm to 80.0
ppm, still more preferably 4.0 ppm to 75.0 ppm, further preferably 4.5 ppm to 50.0
ppm, and most preferably 5.0 ppm to 25.0 ppm.

In certain embodiments of the present invention, dihydro hydroxy maltol is present
in an amount greater than or equal to 0.50 ppm, preferably greater than or equal to
0.55 ppm, more preferably greater than or equal to 0.60 ppm, still more preferably
greater than or equal to 0.65 ppm, further preferably greater than or equal to 0.70
ppm,andmostp:mblyg'mumhénorequaltodﬂsmm. In certain
embodiments of the present invention, dihydro hydroxy maltol is present in an
amount ranging from 0.50 ppm to 10000.0 ppm, preferably 0.55 ppm to 1000.0
ppm, more preferably 0.60 ppm to 500.0 ppm, still more preferably 0.65 ppm to
250.0 ppm, further preferably 0.70 ppm to 100.0 ppm, and most preferably 0.75
ppm to 50.0 ppm.

In certain embodiments of the present invention, 5-hydroxymethyl furfural is
present in an amount greater than or equat to 0.05 ppm, preferably greater than or
equal to 0.06 ppm, more preferably greater than or equal to 0.07 ppm, still more
preferably greater than or equal to 0.08 ppm, further preferably greater than or
equal to 0.09 ppm, and most preferably greater than or equal t0 0.10 ppm. In
certain embodiments of the present invention, 5-hydroxymethyl furfural is present
in an amount ranging from 0.05 ppm to 10000.0 ppm, preferably 0.06 ppm to
1000.0 ppm, more preferably 0.07 ppm to 500.0 ppm, still more preferably 0.08

*_ppm to 2500 ppm, further preferably 0.09 ppen to 100.0 ppm, and most preferably
0.10 ppm to 50.0 ppm.

Another related aspect of the present invention is directed to a fat-based confection
comprising one or more flavor components selected from the group consisting of

F)
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2-hydroxy-3-methyl-2-cyclopenten-1-one, 2-acetyl furan, 2-acetyl-3-hydroxyfuren
and methyl furanoate. In a preferred embodiment, the fat-based confection further
comprises one or more flavor components selected from the group consisting of
2,5-dimethyl-4-hydroxy-3-(2H) furanone, 3-hydroxy-2-methyi-pyran-4-one, 2-
furfural, 2-(5H)furanone and 2-furfuryl alcohol. In a more preferred embodiment,
thefltbuedconfecﬁonﬂ:rlhéteompﬁoneormoreﬂavoreomponmuselmd
from the group consisting of dihydro hydroxy maltol and 5-hydroxymethyl furfural,
as well uommmmﬂamwnpmmﬂsseleﬂedﬁomthnmupmsisﬁngof
2,5-dimethyl-4-hydroxy-3-(2H) furenone, 3-hydroxy-2-methyl-pyran-4-one, 2-
furfural, 2-(5H)furanone and 2-furfuryl alcohol.

It is within the skill of one of ordinary skill in this art to vary the amounts of all of °
the above-described thermally generated fiavor components to achieve & variety of
dulce de leche flavors. Some flavor components may contribute to the dairy flavor
of dulce de leche compositions. Varying amounts of the above-noted flavor
components will result in dulce de leche flavors having different flavor notes
brought to the forefront of the taste profile.

The examples which follow are intended as an illustration of certain preferred
embodiments of the invention, and no limitation of the invention is implied.

EXAMPLE 1
Preparation of Dulce De Leche-Flavored Fat-Based Confection

A raw confection was obtained by first combining the ingredients listed in Table 1
in an agitated kettle under low heat, i.c., a 53°C water-jacketed Hobart A-200FT
mixer (Hobart Corp., Troy, OH), and then reducing the average particle size of the
raw confection to about 25 microns via a Buhler SDX 600 three-roll refiner
(Buhler Industries, Uzwil, Switzerland).



Table 1.
sucrose 450 wwHh
fractionated palm kerel oil 35 wiw%
non-fat dry milk 20 wiw%

| tecithin 0.475 wiw

{ ethyl vanillin 0.025 wiw%

The raw confection was heated to 115°C and held for 20 minites using a 120°C
steam-jacketed Contherm 6x6 scraped surface heat exchanger (Alfa Laval Thermal
Inc., Newburyport, MA). The finished dulce de leche-flavored fat-based
confection was cooled to cease the browning reaction and solidify the dulce de
leche-flavored fat-based confection. The dulce de leche-flavored fat-based -
confection had a moisture content of less than 0.70% and a water activity of 0.15.

EXAMPLE2
Preparation of Candy-Shelled Dulce De Leche-Flavored Fat-Based Confection

A candy-shelled dulce de leche-flavored fat-based confection is acquired by
forming the dulce de leche-flavored fat-based confection as obtained in Example 1
into a bite-sized piece. The dulce de leche-flavored fnt-basedoonfeoﬁoncinbg
used alone or in conjunction with other components such as chocolate. The bite-
size piece is then candy-shelled such that 25.0% of the finished product constitutes
a hard-panned candy shell.

COMPARATIVE EXAMPLE 1
Preparation of Water-Based Dulce De Leche

A traditional water-based dulce de leche was made by placing sealed cans of
Nestle™s Camation Sweetened Condensed Whole Milk (SCWM) in boiling water
for two hours. Then, the heat is tumed off, and the SCWM is allowed to slowly
cool in the water. After one hour of cooling, the cans of SCWM are removed and
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air cooled on a wire rack at room temperature. The resulting dulce de leche has a
smooth pudding-like texture, a water activity of 0.85 and a moisture content of
26%.

COMPARATIVE EXAMPLE 2
Preparation of Water-Based Caramel

AW—basedcanmdmsobtainedbyﬁntcmbiningthcingrediaﬂsﬁshdin
Table 2 to form a raw caramel.

Table 2.
sucrose : 1540 wiw%
comsyrup 15-60 wiw%
heavy cream 10-20 wiw%
butter 3-5 wiw%
sweetened condensed milk 2040 wiw'A
salt 0.10 w/w%
ethyl vanillin 0.03 wiw%

The raw caramel was heated in a scraped surface heat exchange apparatus. In an
evaporation step, water was flashed off and then browning or caramelization was
accomplished in a jacketed vessel under high heat. The finished water-based
caramel had a moisture content of between 5.0-12.0% and a typical water activity
of 0.4-0.65.

Sensory Tegling

- Descriptive sensory analysis of the dulce de ieche-flavored fat-based confection of
Example 1, the water-based dulce de leche of Comparative Example 1, Hershey
Classic Caramels, Kraft Caramels and Caramac® has been conducted. All samples
were cvaluated by trained taste testers using the Spectrum Method; this method
uses the Universal Aromatic Scale to capture intensities of flavors in a given
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sample. The flavor profiles of the dulce de leche-flavored fit-based confection of
the present invention and water-based dulce de leche were the same; both samples
were described as having a main dairy character with a lower caramelized sugar

_ flavor. On the other hand, both Hershey Classic Caramels and Kraft Caramels

were described as having a main character of caramelized sugar and vanilla with a
lower dairy flavor and underlying buttery flavor. Caramac® was described as
having a dairy character with low vanilla and caramelized sugar flavors, a flavor
that was much more similar to a traditional caramel flavor than to a dulce de leche
flavor.

Further, candy-shelled samples of the dulce de leche-flavored fat-based confection
of the present invention obtained superior consumer scores and a strong preference,
as compared with candy-shelled samples of traditional water-based caramel.
‘Additional descriptive sensory analysis of candy-shelled samples of the dulce de
leche-flavored fat-based confection of the present invention, as compared with
candy-shelled samples of traditional water-based caramel, has also been conducted.

Analytical Tost
Analysis of the dulce de leche-flavored fat-based confection of Example 1, water-
based caramels from Snickers and Milky Way, and the water-based dulce de leche
of Comparative Example 1 has determined water activities and moisture contents
as sct forth in Table 3 below. The water activitics were determined using a
Rotronic Hygroskop DT at 25°C using 0.10-0.95 RH standards. The moisture
contents were determined using an Orion Turbo 2 using the blending Karl Fisher
technique.,
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Table 3. Water activity and moisture content.

water activity |- % water
-Snickers 0.50 11.5
Milky Way 0.50 11.5
Comparative Example 1 0.85 26
Example 1 0.15 0.70

As can be seen from Table 3, the dulce de leche-flavored fat-based confection of
the present invention has a much lower moisture content and water activity than
any of the other tested materials. The ultra-low moisture and ultra-low water
activity of the dulce de leche-flavored fat-based confection of the present invention
render it particulardy suitable for applications in which moisture has been
problematic, e.g., in combination with other low moisture ingredients, cam.:ly
shelling, etc.

Analysis of the dulce de leche-flavored fat-based confection of Example 1 and
Caramac® by gas chromatograph/mass spectrometry has identified flavor
compounds as set forth in Table 4 below. This analysis involved two basic steps:

" extraction and identification.

The extraction conditions and technique was identical for both the dulce de leche-
flavored fat-based confection and Caramac®. Each sample (72.90 ) was frozen
with liquid nitrogen and subsequently ground. The sample was then mixed with
100 ml saturated NaCl solution at 50°C and shaken for 20 minutes with an
autoshaker. The resulting solution was then spiked with an internal standard of 2-
isobutylthiazole (113.6 ppm), and 75 ml re-distilled ether was added. The resulting
solution was then shaken for another 20 minutes (autoshaker) and centrifuged at
3500 rpm for 10 minutes. Then the ether layer extract was decanted via Solvent
Assisted Flavor Evaporation (SAFE) technique (Baeng Corp., Manching,

* Germany). SAFE conditions were high vacuum (3.2 x 10 mbar) for 2 hours. The
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extract was concentrated using a Vigreux column in a 50°C water bath until a final
volume of 250 ml was achieved.

Identification of the flavor compounds was accomplished using an Agilent 6890
gas chromatograph coupled to a Quadrapole Agilent 5973 mass spectrometer.
Analysis of the volatile extract concentrates was accomplished using the following
parameters: Carrier Gas: helium 36 cm/sec, 6.73 psi (35°C), 1.0 m/minate
constant flow; Separation Column: HP-FFAP 30 m x 0.25 mm x 0.25 san;
Injection: split (10:1), 1 2 of the sample distillate, Gerstel MPS2, inlet temperature
of 250°C; Oven Profile: 35°C, 1 minute hold; 35°C - 60°C at 60°C/minute; 60°C
-230°C at 6° C/minute; 230°C hold 10 minutes; Detector: Agilent 5973 MSD,
70ev, 35-350 amu scan on negative ion mode.

Table 4. Flavor compounds.

flavor compound amount (ppm) | amount (ppm)

. in Example 1 | in Caramac®
2-furfural : 0.62 0.07
2-acetyl furan 0.20 ND
2-acetyl-3-hydroxyfuran 0.20 ND
" 2-furfuryl alcohol 6.16 2.15
2-(SH)furanone 0.12 0.04
2-hydroxy-3-methyl-2-cyclopenten-1-one 0.02 ND
3-hydroxy-2-methyl-pyran-4-one 12.18 4.83
nicthyl furanoate 0.63 ND
2,5-dimethyl-4-hydroxy-3-(2H)farznone 0.38 0.12
dihydro hydroxy maltol 102 - 0.48
5-hydroxymethyl furfural 0.15 0.04
" venillin ND 19.57

*ND = not detected
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As can be seen from Table 4, the dulce de leche-flavored fat-based confection of
the present invention has a set of flavor compounds distinct from those of
Caramac®. These finding are consistent with the sensory testing described above.

From a flavor chemistry perspective, the absence of 2-acetyl furan, 2-acetyl-3-
hydroxyfuran, 2-hydroxy-3-methyl-2-cyclopenten-1-one and methyl furanoate from
Caramac® has a significant impact on the overall taste of Caramac® as compared
with the overall taste of the inventive dulce de leche-flavored fat-based confection;
these compounds would appesr to be responsible, at least in part, for the distinct
rich dairy flavor (as discussed above) of the inventive confection. Similarly, the
absence of vanillin flavor compound from the dulce de leche-flavored fat-based

" confection of the present invention is significant; those flavor compounds may, in
part, be responsible for the vanilla flavor (as discussed above), which render
Caramac® more similar in flavor to a traditional caramel than to a dulce de leche
composition. :

Further, the significantly higher amotmts of 2-furfural, 2-furfuryl alcobol, 3-
hydroxy-2-methyl-pyran-4-one and 2,5-dimethyl-4-hydroxy-3-(2H)furanone in the
dulce de leche-flavored fat-based confection of the present invention would appear
to also be responsible, at least in part, for the distinct rich dairy flavor (as discussed
above) of the inventive confection.

Other variations and modifications of this invention will be obvious to those
skilled in this art, This invention is not to be limited except as set forth in the
following claims.
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WHAT IS CLAIMED IS:

1. A method of making a dulce de leche-flavored fat-based

- confection comprising the steps of:

dispersing a sweetener and a dairy protein in a fat to form a raw
. confection having a fat continuous phase;

heating the raw confection within a temperature range and for a time

sufficient to thermally generate a dulce de leche flavor, thereby forming the dulce
de leche-flavored fat-based confection; and

cooling the dulce de'leche-flavored fat-based confection to a
temperature sufficient to halt the thermal generation of dulce de leche flavor.

2. Thcmelhodaecordingtbclnimlﬁmhnrmmpﬁsingﬂmstepof
reducing an average particle size of the raw confection.

3. The method according to claim 2, wherein the average particle
size is reduced to 1 to 100 microns.

4, The method according to claim 1 further comprising the step of
reducing an average particle size of the dulce de leche-flavored fat-based

5. The method according to claim 4, wherein the average particle
sizo is reduced to 1 to 100 microns. '

_ 6. The method accornding to claim 1, wherein the raw confection is
heated within the temperature range between 70°C and 180°C.

7. 'lhemethodaooordiqgtoclnim 1, wherein the time sufficient to
develop a dulce de leche flavor is between | minute and 1440 minutes.
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8. The method according to claim 1, wherein the temperature
sufficient to halt the development of dulce de leche flavor is below 70°C.

9. A duice de leche-flavored fat-based confection comprising a
sweetener; a dairy protein; and a fat continuous phase, made. according to a process
comprising the steps of: .

dispersing the sweetener and the dairy protein in a fat to form a raw
confection having the fat continuous phase;

heating the raw confection within a temperature range and for & time
sufficient to thermally generate dulce de leche flavor, thereby forming the dulce de
leche-flavored fat-based confection; and

cooling the dulce de leche-flavored fat-based confection to 2
temperature sufficient to halt the thermal generation of dulce de leche flavor.

10. A dulce de leche-flavored fat-based confection.

11. . The dulce de leche-flavored fat-based confection according to
claim 10, wherein the dulce de leche-flavored fat-based confection has a water
activity ranging from 0.09 to 0.38. '

12. The dulce de leche-flavored fat-based confection according to
claim 10, wherein moisture is present in an amount ranging from 0.10% to 5.0% by
weight of the dulce de leche-flavored fat-based confection.

13. The dulce de leche-flavored fist-based confection according to
claim 10, wherein the dulce de leche-flavored fit-based confection comprises & fst
in'an amount ranging from 10.0% to 98.0% by weight of the dulce de leche-
flavored fat-based confection.

14. The dulce de leche-flavored fat-based confection according to
claim 10, wherein the dulce de leche-flavored fat-based confection comprises a

\

oA
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sweetener in an amount ranging from 1.0% to 80.0% by weight of the dulce de
leche-flavored fat-based confection.

15. The dulce de Ieche-flavored fat-based confection according to
claim 10, wherein the dulce de leche-flsvored fist-based confection comprises a
daity protein in an amount ranging from 0.5% to 40.0% by weight of the dulce de
leche-flavored fat-based confection.

16. A dulce de leche-flavored fat-based confection comprising:
a sweeteper; '
a dairy protein; and

2 fat continuous phase.

17. The dulce de leche-flavored fat-based eonfecﬁonaooordingto-
claim 16, wherein the sweetener is a material selected from the group consisting of
fructose, sucrose, lactose, dextrose, polyols, other natural and artificial sweeteners

18. The dulce de leche-flavored fit-based confection according to
claim 16, wherein the sweetener is present in an amount ranging from 1.0% to
80.0% by weight of the dulce de leche-flavored fat-based confection.

, 19. The dulce de leche-flavored fat-based confection according to
ciaim 16, wherein the dairy protein is selected from the group consisting of non-fat
dry milk, demineralized whey powder, whole milk powder and combinations
theeof.

‘ 20. The dulce de leche-flavored fat-based confection according to
claim lG,whaeinﬂledairypmt:inisprmentinaqamouﬁtmgingﬁomo.S%w
40.0% by weight of the dulce de leche-flavored fat-based confection.
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21. The dulce de leche-flavored fat-based confection according to
claim 16, wherein the fat continuous phase is a material selected from the group
consisting of fractionated palm kernel oil, cocoa butter, anhydrous milk fat,
hydrogenated vegetable oil, and combinations thereof.

22. The dulce de leche-flavored fat-based confection according to
claim 16, whercin the fat continnous phase is present in an amount ranging from
10.0% to 98.0% by weight of the dizlce de leche-flavored fat-based confection.

23. The dulce de leche-flavored fat-based confection according to
claim 16, wherein moisture is present in an amount ranging from 0.10% to 5.0%.

24. The dulce de leche-flavored fat-based confection according to
claim 16, wherein the dulce de leche-flavored fat-based confection has s water
activity ranging from 0.09 to 0.38.

25. A confection comprising a dulce de leche-flavored fat-based
confection.

26. The confection according to claim 25, wherein the confection is
" a candy-shelled confection.

27, A chocolate composition comprising a dulce de leche-flavored
fat-based confection.

28. A fat-based confection comprising 2-hydroxy-3-methyl-2-
_cyclopmten-l-one as a flavor component.

29. The fat-based confection according to claim 28 further
comprising 2-acetyl furan as a flavor component.
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30. The fit-based confection according to claim 29 further
comprising 2-acetyl-3-hydroxyfuran as a flavor component.

31. The fat-based confection according to cleim 30 firther
compﬁsingmeﬂmylﬁmnoatr;uaﬂnvorcomponmt

32. The fat-based confection according to claim 31 further

comprising 2,5-dimethyl-4-hydroxy-3-(2H) furanone as a flavor component,

33. The fat-based confection according to claim 32 further
comprising 3-hydroxy-2-methyl-pyran-4-one as a flavor component.

34. The fat-based confection according to claim 33 further
.comprising 2-furfural as a flavor component.

35. The fat-based confection according to claim 34 further
comprising 2-(SH)furanone as a flavor component.

36. The fat-based confection according to claim 35 further
comprising 2-furfuryl alcobol as a flavor component.

37. ‘The fat-based confection according to claim 36 further
comprising dihydro hydroxy maltol as a flavor component.

38. The fat-based confection according to claim 37 further
comprising S5-hydroxymethy! furfural as a flavor component.

39. ‘The fat-based confection according to claim 28, wherein the 2-
" hydroxy-3-methyl-2-cyclopenten-1-one is present in an amount greater than 0.001

ppm_

N
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40. The fat-based confection according to claim 29, wherein the 2-
acetyl furan is present in an amount greater than 0.001 ppm.

41, The fat-based confection according to claim 30, wherein the 2-
acetyl-3-hydroxyfuran is present in an amount greater than 0.001 ppm.

42. The fat-based confection according to claim 31, wherein the
methy] furancate is present in an amount greater than 0.001 ppm.

43. The fat-based confection according to claim 32, wherein the
2,5-dimethyl-4-hydroxy-3-(2H) furanone is present in an amount greater than 0.15
ppm.

44. The fat-based confection sccording to cﬁim 33, wherein the 3-
hydroxy-2-methyl-pyran-4-one is present in an amount greater than 5.0 ppm.

45. The fat-based confection sccording to claim 34, wherein the 2-
furfural is present in an amount greater than 0.10 ppm.

46. The fat-based confection according to claim 35, wherein the 2-
(SH)furanone is present in an amount greater than 0.05 ppm.

47. The fat-based confection according to claim 36, wherein the 2-
furfuryl alcohol is present in an amount greater than 2.5 ppm.

48. The fat-based confection according to claim 37, wherein the
dihydro hydroxy maltol is present in an amount greater than 0.50 ppm.

49. The fit-based confection according to clsim 38, wherein the 5-
hydroxymethyl furfural is present in an amount greater than 0.05 ppm.

-4 1w &~
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50. The fat-based confection according to claim 28, wherein the
fat-based confection has a water activity ranging from 0.09 to 0.38.

51. The fat-based confection according to claim 28, wherein
moisture ig present in an amount ranging from 0.10% to 5.0% by weight of the fat-
based confection.

52. The fat-based confection according to claim 28, wherein the
fat-based confection comprises a fat in an amount ranging from 10.0% to 98.0% by
weight of the fat-based confection.

53. The fat-based confection according to claim 28, wherein the
fat-based confection comprises a sweetener in an amount ranging from 1.0% to
80.0% by weight of the fat-based confection.

54, The fat-based confection according to claim 28, wherein the
fat-based confection comprises a dairy protein in an amount ranging from 0.5% to
40.0% by weight of the fat-based confection. '
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ABSTRACT

A dulce-flavored fat-based confection possessing a smooth and creamy mouthfeel
andaihnnmﬂygnmuuuﬂltnmwandgﬁmdﬂeﬁmﬁueincandrehﬂﬁmgispunddui
A method of making such a dulce-flavored fat-based confection is also disclosed.

NY_MAM 108410 v 1
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or groups of inventions (Article 17(3)(a) and Rule 66.1(e) PCT; see also
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Lack of unity of Invention

The objection as to lack of unity raised in the intemational search report is maintained.
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' If amendments are filed, the applicant shoukd comply with the requirements of Rule 66.8

PCT and indicate the basis of the amendments in the documents of the application as
originally filed (Article 34 (2) (b) PCT) otherwise these amendments may not be taken

into consideration for eestabushmento!thehtemanonalprellmmryemlnabonmport
The attention of the applicant is drawn to the fact that if the application contains
an unnecessary plurality of Independent claims, no examination of any of the claime will be
carrled out.

Should the applicant decide to request detailed substantive examination, then an

international preliminary examination report will normally be established directly.
Exceptionally the examiner may draw up a second written opinion, shoukd this be expilicitly
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INTERNATIONAL PRELIMINARY Intemnational application NoPCT/ US 02/ 22944
* EXAMINATION REPORT

1. Basls of the report

The basls of this Intemational preliminary examination is the application as originally fied.

. Non-establishment of opinion with regard to noveity, inventive step and industrial
applicabliity

If alt the additional search fees, which the applicant has been invited to pay, have not

been paid, then all the Inventions or groups of inventions corresponding to the

unpaid fees will not have been searched. This means that the question of whether the claimed
Invention appears to be novel, to involve an Inventive step, or to be industrially applicable

has not been the subjact of the Intemational preliminary examination in respect of

the claims corresponding to these inventions or groups of inventions (Article 17(3)(a)

and Rule 68.1(e) PCT; see also Intemational search report). .

V. Lack of unity of Invention

The objection as to lack of unity ralsed in the intemational search report Is maintained.
The reasons for the objection are the same as those indicated in the intemational search raport.

V. Reasoned statement under Rule 66.2(a)(ll) with regard to novelty, Inventive sl:ap or
industrial applicablliity

To the extent that the intemational preliminary examination has been carried out (see item
lIl above), the following is pointed out:

In light of the documents clted in the international search report, it is considered
that the invention as defined in at least some of the clalms, which have been the
subject of an intemational search report, does not appear to meet the criteria
mentioned In Article 33(1) PCT, l.e. does riot appear to be novel and/or to Involveé
an inventive stop-(see intemational search report, in particular the documents cited
X and/or Y and comresponding clalm references). ]

Form PCT/409NE3 (EPO-03-2002). P20764
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Regional Putent
Ghana, Gambla, SL Slerm
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Moldove, RU
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If, in any of the Baxes, except Baxes Nos. VILI() to (%) for which a
special continuation box is provided the space Is insyfficient to
Jurnizh all the information: in such caze, write "Contiruation of
Box No. .." [indicate the numbar of the Bax] and furnisk the
information In the saoms manner as reguired accornding to the
coptions of the Box in which the spare war innfficient, in

if mere then two persons are Involved ay spplicants and/or
Inventors and ro "continuation sheet” is available: in such case,
wm'ﬁmmﬂmq&hmﬂfadm,ﬁrm:;dﬁm
person the same type of irformation as required in Box

couniry of the address indicaied in this Box Is the applicant’s Staty
mﬁ.qufmuﬂufm.ﬁakafmﬂcmhw

if, in Box No. Il or in any of the sub-baxes of Bax No. 1lI, the
indication “the States Indicated In the Supplemental Box™ s
checked: in such case, write “Continuation of Bax No. LI" or
“Contimuation of Box No. ITI" or "Contimuation of Boxes No. Il and
No. 1II” (as the case may be), Indicate the name of the applicant(s)
involved and, next to (each) such name, the State(s) (and/or, where

ift in Bax No. Il or in any of the sub-boxex of Box No. LI, the
inventor or the Inventor/applicant Is not Inventor for the

of all designated Statex or for the purposes of the United States of
America: in such case, write “Continuation of Bax No. II" or
"Continuation of Box No_ Ill" or "Continuation of Boxss No. 11 and
No. III” (az the caze mqy be), indicate the nams of the inventor(y)
and next fo (sack) suck nams, the Stats(s) (and/or, where
applicable, ARIPO, European or OAPI pateny) for the purposes of
which the named person is inventor;

i} tn addltion to the agenify) indicated in Box No. 1V, there are
Jurther agents: in such care, write "Continuation of Bax No. IV*
and indicaie for each further agent the same type of information as
required in Box No. IV;

if in Bax No. ¥, the name of any State (or OAP]) Is accompanted
lhthdtmlhn'pdentofldggu'ar' 4 e dﬂm.'z
i, in Bax No. V, the name of the Unitad States of Amarica i
accompanded by an indication "continuation” or "continuation-in-
part": in such case, wrile "Continuation of Bax No. V" and the
name of each State involved (or OAP)), and qfier the name of each
such State (or OAPD, the number of the parsni title or parent
application and the date of grant of the parent title or filing of the
parent gpplication;

i/ in Box No. Vi, there are more than five esrlier applications
whase priority is claimed: in such case, write "Consinuation of Bax
No. VI" and indicate for each additional earlier application the
mame type of information as required in Box No. V1.

if; with regard to the precautionary designation statement
contzined in Box No. V, the applicant wishes 1o exclude any State(y)
Jrom the seope of that statement: in such case, writs "Dexignation(s)
exciuded from precautionary designation statement™ and indicate
the nams or two-letter cade of sach Siate so excluded,

FITZPATRICK, Joseph M. (Reglatration No. 17.398), SCINTO, Lawrence ¥,

No. 19.977), BEUNET, William J. (Regisimtion No. 20,453), BABCHTOLD, L
(Ragistration No. 20,847), O'BRIEN, Jolm A. (Registration No. 24367},

A. (Regimraiion Na. 24,613), RENK, Haxy J. (Raglstration No. 21,499),
(laghatration, Ne. 24,547), ZUPCIC, Anthony M. (Registration No, 77,276,

Claries 7. (Regiswrution Nos. 26,703), BOSSEL, Serven 1. (Rrgheintion No. TLI91),
VASIALLO, Edward E, (Raglatration, No, 29,117), CLAYTON, Renald A. (Ragistrasien
Na. 2671%), STAHL, Lewresce A. (Raghration Mo, 30,110), BAUER, Lasma A
(Regisirntion Ne_ 29,767), DIANA, Lecamnd P. (Regisination Na. 29,206), KALLAS,
Micholes N. (Registrtion Ma. 31,930), WANNDKY, William M. (Registratim No.
20I73), PERRY, Lowreasw 5. (Regisintion Mo, 11,86%) FISCHER, Rebert B,
{Ragiairation Ne. 30,257}, WRIST, Christupias Phitiy (Reghstmion Mo, 31.975), IACOBS,
Oy M. (Ragiirution N, 20,861), ONEILL, Michec] X. (Raglatration Ne. 32,872),
HAAS, Brooe C. (Reghtration Na. 12,73), REED, Scoit K. (Registration No. 32.433),
MALPEDE, Scon I). {Reghatration No. 2,533), ZULLOW, Prorick M. (Registration No.
2,457), OLAEN, Wisztn K (Ragisiration No. 77,290), WARNER, Sieven . (Raglsication
Ne. 33,326), OCONNELL, Thomas J. (Regiatralon Mo. 53,202), CUBERT, [ack £,
{(Ragletrarion No. 34.45), WILLIAMSON, Muk A_ (Regiutration Ko, 73,52%), DUDEK,
Jom K. (Reghmration No. 30,938), MANDRA, Raymsnd R. (Registration No. 34380,
CONDE, Domleick A. (Reglotcation No. 31,356), RAZZANG, Faagede A. (Rag. No.
24312), BEHRINGER, Joha W. (Reghintion No. 21,086), KLINE, Robat C.
(hegistrasion No. 17,739), SANDONATO, Michee! P. (RagltrniionNo, 35,345}, CARLIN,
Jolm D. (Regimntics Mo. $7.293), GLUECK, Ducle! 8. (Registratica No, 37,830),
RAGUSA, Somgh 'W. (Ragistration No. 3,38£), KLOCE, Rris L. (Ragisvation Na.
34,970), MAHEN, Amse M. (Ragistontion No. 30,231), WINLER, Brace b (Regliration
Na. 35409), TAYLOR, Errel B. (Regiswation Na, 39,353), SHARROTT, Decgles
(OReglatration Na, 35,802), SMITH, Leisa M. (Ragiatration No. 39,378), HOLOWACZ,
Elisbesh F. (Reglaadion No. 42,667), DELUCIA, Frask A., . (Registratlen No. £1476),
DALKE, Devid P, (Reglstmtion No, 40,980), QUINN, Cornie A. (Ragistration Mo, 39,000,
HAUGHEY I, Edmmad I, (Registation No. 44,745), OLIVER, Jusths J. (Regisution
No. 44585), YU-JAHNES, Lock Ses (Registrtian Np. 38,657), PENSABENE, Mas J.
(Registration No. 37,016), DUCHENE, Dussis A. (Raghstration No. 40,555), KMETT,
Babweard A, (Registrution No. 42, 746), MEE, Brenden (Reghatration No, €3,391), HADLEY,
Juscn (Registnation Ne, 46.005), RATLIFF I, Preson (Regietraion Na, 41,aM),
WISCHHUSEN, Cad B. (Registration No. 43,279), RFLISLE, Siephen E. (Raghtration
Na. 46.545), BERSCHADERY, Jonsthen (Registration No. 46,511), THURLOW. Peiar
(Meglatration No. 47, 131), ROBEXTS, Sirmon (Ragistration No. 47,362), FRASER, K\ews
W. {Ragistration No. 45,80¢), DEKZXD, Natelio M. (Registration No. 48,12), KROO,
Carea K. (Regisiration Ne. 46,270), PINAKY, Duagles W. (Ragistration o, 46,994),
TSU, Victor (Reglstration Na. 46,105), SHATZ, Howand D, (Registration No. £7,936),
DIPERNA, Raymoml (Rrgistration No. 44,067), BARON, Jecoh K. (Regletraion No.
43.961), CALLAGHAN, Edwanl L (Regisirstinn Ne. 46,74), KONDOUDES, Micinl B,
(Reglirntinn Mo, €2,730), LOH, Cletsinpher B, (Ragistration No. 46,000), and OILIN,
hem M, (Regutatica No. AL51Z), TAFFY, Jowgh (Reginrdon Mo, 50977)
KLANTSCHI, Fritx (Ragistrafion No. 50,335), ALY, Awr O, (Registratlom No, 50,525)
@ MICKELSEN, Andrew D. (Registrasion, Na 50.957) ot ot

FITIPATRICE, CELLA, HARFER & SCINTOD
30 Rockghller Plan
Novw York, New York 10113-330}
United Siates of Assries

Porm PCT/ROV101 (supplemental sheet) (March 2001)

See Notes io the request form
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Bex No. VI FRIORITY CLAIM

The pricrity of the following carticr spplication(s) is hereby claimed:

W

Filing dato
of carlier application
{dawmonth/yeer)

Number
of earlier application

Where carlier application is

‘national application:

country

s oare pplcn
regiona! Office

ftem (1) OAO701) 955 Us
20 July 2001

ttem (2)

frem (3)

item (4)

item (3)

[ Further priority claims are indicated in the Supplemental Box.,

The receiving Office is requested to prepare and transmit to the International Buresu a certified copy of the carlier spplication(s) {only if the earlier
application was filed witk the Office which for the pirposes of the present international application is the recelving Office) identified shove as:

O stims X1 tem() Quem@ [Qiem@ Qi [ tem(n [ gherse B

. the earlier application is an ARIPO application, it is madatory to indicate in the Supplemental Box at least one country parly to the Parix
 Jor the Protection of Industrial Property for which that eariier application was filed Rule £ IOB)AD. .. ...........cocveviannn..

--------------------------------------------------------------------------------------------------------------------

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Cholee of International Searching Aithorlty (ISA) (If ewo or mare International Searching Authorities are competent o carry out the
International search, indicate the Authority chosen; ths two-letter code may be wed):
ISA/EP (. ceetiirenrenrssnaarararasrerssnasatesassananns bt aaeeenetiatancneaittanatantaan et tane et nan et anaraa

Request to use results of earller search; reference to that search ({f an earlisr search has been carried out by or requested from the International
Searching Authority):

Date (dayimonth/year} Nomber Country (or regional Office)
Box No. VI DECLARATIONS

The following deciarations arc coninined in Boxes Nos. VIIE (i) to (v) (mark the qpplicable check-baxay ‘Number of
below and indicate in the right column the manber of each type of declaration): declamationa

] _ BoxNo. VI () Declaration as to the idextity of the inventor

Declamtion as to the applicant’s entitlement, as at the imternational filing
date, to apply for and be granted a patent

Declaration a3 to the applicant’s entitlernent, a9 at the international filing
date, to claim the priority of the earlier application

Declamtion of inventorship (anly for the parposes of the designation of the
United States of America)

No. VI (i)

[C] BoxNo. VI (i)
] BoxNo. VHIGY)

Declaration as 10 non-prejudicial disclosures or exceptions to Iack of

Box No. VII
D ) povelty

orm PCT/RO/101 (third sheet) (March 2001) See Notes to the request form



Box No. IX 'CHECK LIST; LANGUAGE OF }._iNG

)\6

This iﬂﬂ;llllﬂl'll applicztion contains:
(s) the following number of

This international application is sceompanied by the following ftems(s)
(mark the qpplicable check-baxes befow and indicate in right cohenn the

sheets in paper form: number of sach items):
request (ncluding L. [x] feccalculation sheet
declaration sheets) 1 6 2. [7] original separate power of attomey
ﬂmlls(lms:nn)s 125 3. [J original general power of attomcy
claime : 7 4, (| mofpﬂmdmnﬁmnmh.
. 1 ifagy. ....... TTETTeeese :

drawings . 5. [[] tement explaining Inck of signature
Sab-total number of sheets : 39 = M) oeennens ') Mwmm‘m T s :

listi of . . .
iption (ol wambar 7. [] trensistion of intcrmational spplication into
of sheets if flled in paper . IOngUORe) ... ceo e iiie et eaaianaes
Jorm, whather or not also f L[] scpanste indications st o
oot i ot gl
Total anmber of sheets <39 . 9. [] mequencelisting in computer readable form (indicate also type

(b) sequence listing part of description filed in
compauter resdable form
M [ only (wnder Section 801(s)(3))
(i) [] ineddition to being filcd in paper
forma (under Section $01(s)(1D))
Type and aumber of carriers (diskette,
CD-ROM, CD-R or other) on which the sequence
listing part is contained (additional coples to be
under item 9{ti), in right cohann):

and pumber of carriers (diskette, CD-ROM, CD-R or other))
) O copy submitied or the purposes of infernational
mdnumh-l!nlel!uraﬂy(mdnutupnd'
the internmtional application)

(only where check-bax (B)(})) or (B)(1)) is marked

in lef! columny) additional coples including, where

epplicabis, the copy for the purppses of

international search under Rule 13fer

topether with relevant siatement py to the identity

of the copy or copiea with the sequence listing
part mentioned in left column

@ O

@

10. | other (apeetfi) .. ..o oo :

_\

Figure of the drawings which
should accompany the abstract:

Language of filing of the
internationat application: English

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE
Naxt 4o such signanse, indicats ihe ncww of the porson signing and the copacily in which the person sigrs (if nch capaclly i Rt obvicus frem recling ike requesy).

——

1.  Dute of actual receipt of the purported international 2. Drawings:
3. Corrected daie of actual receipt due to later but timely D received
received papers or drawings completing the purported
International application: .
4. Date of timely reccipt of the required corrcetions under [ ] notrecetves:
PCT Anticle 11(2):
5. Intemnational Searching Authority 6. D ‘Transmittal of search copy delayed
specified by the applicant: ISA/ until search fee is paid
For Intermational Bureau use only
Date of receipt of the record copy
by the Intomational Biresu;

‘orm PCT/RO/101 (last sheet) (March 2001)
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PATENT COOPERATION TREATY - @

INTERNATIONAL SEARCH REPORT
(PGTNNOﬂdenIuﬂaMM)
Applicants or agents fie reference FOR FURTHER =o¢ Notiioation of Tranemiial of Intsmasions] Search Feport
0 0. 1-20 _AC'ﬂ_?! {Form PCTABA/220) es well as, where appiicabla, kem 5 below.
intermational appication No. Tviemetions] filng dais (dwyinonthysar) | (Earsest) Priorily Dats (dayfmontvyeny)
PCT/US 02/ 22944 19/07/2002 " 20/07/2001
Applicant o

MARS INCORPORATED

Search this Inlemational
iﬁn:llurd 1llmm m MWMWIHhth spplicant

This imsmafionsi Search Report consistactamoisiol___ 8  _ _ _shests.
[X] s eiso accompanied by a copy of sach prior art document cltd In this report.

1. Basie of the report

R % wm_dhhl-um Imtemational sesrch wes canfed out on the basls of the intamational apploation in the
unioss otheswise indicated under tis tam.

El

the intemational search was carried out on the basls of a trangiation of the intematiorsl application fumished to thia -
Authorky (Rule 23.1(b).

b. With regard to any nucieotide andfor amine acld ssquencs disdlased in the intsmationat application, the Intsrnationsl search
mmﬁumhhﬁdhmm
contained in the internations! spploesion in written form.

filad ingathar with the inamational appication In computer readable form.
fumished subsecuently tn this Authodly In written form.
fumished subsequently 1o this Authordty in compatsr readble form.

tho stalement that the subsaquently fumished writien sequence listing does not go beyond the disclonusre
intamatonal sppiication as filed has been fumished. g n the

wm-—.mmmmn.
Unity of invention Is lacking (see Box Ii).

=HO O 00000

‘ 4. With ragard to the title,
[X] thetext ls spproved as submitind by the spplicant.
[[1 thetxthasbeen established by this Authority ' read as follows:

5. Wih regand 1o the abatract,
(X] thetextis approved as submitied by the epplicant.

the text has bean astablishad, acoording % Rule 38.2(b), by thin
within one month from the date of maling of this m..la"a m"mmﬂu? s
8. The figure of the drawings 1o be published with the abairact fs Figure No. —

]  aseuagestad by the spplicant. _ [J noneofthe Agures.

[T]  because the applicant talled to suggest a figure.
] because this Agure betier charactertzes the nvention.

the statement thet the information recorded In computer readable form Is identical i the writien saquence Esting has been

Form PCTABA/210 (firat sheet) (July 1696)
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intemational application No.
INTERNATI NAL SEARCH REPORT PCT/US 02/22944

Sox|1 Observations whore certaln claims were found unsearchable (Continustion of Rem 1 of first ahest)

N
mwmmmmmuummmmmmmmwmmuumn-:m\

1. D Ciaimes Noa-
because they relals 1 subject matier not required t be esarched by this Authorlty, namely:

a3 Claima Noa.-
D mmnmmwﬂnmmhmmmmmummumu@

1 Box R Observations where unity of invention I lacking (Continuation of iem 2 of first sheot)

mummmmmmmhwnmmnm

see additional sheet

1. m nmmmmmmummwummlmmmmmu

L As oll ssarchabie claims could be ssarched without affort axdiditional fee, thi did not imiie
] Anal s justtying n o Authorty payment

| 3, D nmmuummmmmmmwummmmm

covers anly thoss ciaims for which fass were pald, epaciically clakns

} 5[] Norequired acisiional search tees were timely pait by the sppicant. Gonescuentl, this inismafional Search Report s

nwhbdbummnmmrndhuam:nbmwmm

Remark on Protest D The additional search fees were accompanied by the appiicants protost.
[_Y_I No protest accompanied the payment of additional search fees.

Form PCTASA/210 (continuation af firet eheet (1)) (July 1858)



intemational Appiication No. PCTAIS 02 §

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

44

This International Searching Authority found multiple (groups of)
inventions 1n this international application, as follows:

1. Claims: 1—2_7.
Method of making a dulce de leche flavored fat-based
confection and product obtained.

2. Claims: 28-54

A fat-based confection comprising 2-hydroxy 3-methyl
2-cyclopenten 1l-one as flavor.




" INT" ‘' NATIONAL SEARCH REPORT "b

PCT/US 02/22944

fec'7 A2309/ A2369/02 A2363/00 A23D9/007  A23L1/236

‘MDMMMNHDMMM“W

7/

Minimum documendalion ssarched (classilication systam faliowed by classlication Symbols)
IPC 7 _AZSC A236 A23D A23L

Documnaniation saarchad other then minimum docamentation o the axtant that atwh docurnenis are included in the Seids searched

-&ﬂulndl-h-mll‘lmm Inlemational search {(nems of duta base and, where praciical search lerms used)
EPD—;nterna],'HPI Data, PAJ, FSTA

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Cutagory * | Clinfion of document, with indication, whers appropriae, of the selsvant passages Realavant 1o ciaim No.
X Us 2 558 528 A (GOLDEN STATE COMP.) 1,6-10,
26 July 1951 (1951-07-26) 12-23
column 2, 1ine 32 - 11ne 46
X BE 461 621 A (AMIK) 1,6-24
31 January 1946 (1946-01-31)
Y * ' 25,27
page 2, 1ine 38 -page 3, 1ine 4; examples
page 1, line 29 -page 2, 1ine 5
Y FR 782 478 A (L. CAQUIN) 25,27
5 June 1935 (1935-06-05)
abstract
page 1, column 1, 1ine 10 - Tine 23
page 2, column 1, 1ine 4 - T1ine 17
—/—

[:] Furthor documants are Bsiad In the continualion of box C.

[:] Paiost famly marbers are fed bt e

* Bpacial oxlagories of cdied documants :

A" the which Is
A’ mwﬂ general sinle of tha at not

omrfor document but afier
‘ g o publishad on or the inlamalional

v wumnuauuﬂﬂh-mn-pml:===lf-ﬂ§h-

ciition or ather apscial reason (as epaciiiad) .
o wmmnnnmm axhiblion or

T* Indar document published alior the inlernallonal

or priosly dads and not In confiict with the but
cltad 1o the principlo or theoty underlying the
X document of ciaimed imeniion

nmummwﬂ?ﬂhm b

maots, such combinafion olvious 1o a parstn shlled
htheat - beng

“2* docamant meniber of the wame patant famlly

Daie of tha achial compistion of ths intemational sasrch

10 April 2003

Duio of maling of the inlornafional search report

29 04 2003

Namse and mafiing addiross of the ISA

Ewropaan

NL— 2200 HV
Td.(aal-maco-aun.um 51 mll.
Fox (+31-70) 340-3018

Puinnt Ofica, PB.EI“mz )

Guyon, R

Fom PCTASA210 (swoond shast) {uly 1902)

page 1 of 3
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Ci{Continuaiion) DOCUMENTS CONIIDERED TO BE RELEVANT
Catagory * | Cliation of documset, wilh indication.where sppropriste, of he relsvant pessages Ralevant o claim No. &
X 'DE 31 22 672 A (FDF) 1,6-10,
23 December 1982 (1982-12-23) 12-18,
20~23,25
page 12, paragraphs 1,2; table 3
X FR 556 927 A (R. HARILAOS) . 1,6-10,
31 July 1923 (1923-07-31) 12-15_
page 1, column 2, 1ine 29 —page 2, column
1, 1ine 2 '
X FR 373 747 A (J.B. ARABEHETY) 1,6-18,
Y 25 May 1907 (1907-05-25) _20;25
page 1, 1ine 1 - 1ine 63 1
\a EP O 564 077 A (GEN FOODS INC) 2-5
6 October 1993 (1993-10-06)
the whole document
X US 4 927 645 A (LEE YANIEN) 1,16,25,
22 May 1990 (1990-05-22) 26
examples 6,5
X US 5 591 474 A (MILLER VAN) 1-5,10,
7 January 1997 (1997-01-07) 16,25,26
column 7, 1ine 41 - 1ine 48; claims 1,6,8
X US 4 892 966 A (WILD HANS J) 28,34,
9 January 1990 (1990-01-09) 38,50-54
Y 29,30,
40,41
column 8, 1ine 1 — 1ine 52; example 10
column 5, Tine 20 — 1ine 62
X PATENT 'ABSTRACTS OF JAPAN 28
: vol. 008, no. 046 (C-212),
29 February 1984 (1984-02-29)
.—& JP 58 203951 A (SANYO KASEI KO&YO KK),
28 November 1983 (1983-11-28)
Y 29,30,
40,41
page 467
X US 4 384 144 A (SHONO TATSUYA ET AL) 28
17 May 1983 (1983-05-17) N
A - 36,47
. column 1, 1ine 9 - Hne 25; claims 1,8,9
X CH 644 837 A (GIVAUDAN & CIE SA) 28
31 August 1984 (1984-08-31)
page 1, column 1, 1ine 27 - 11ne 43
. I

Fern PCTABAZ210 {oontinumiion of aseand shant) Culy 1082)

page 2 of 3



INTF ' NATI NAL SEARCH REPORT

Ameiionsl Application No
PCT/US 02/22944

C{Continustien) DOCUASENTS CONSIDERED TO BE RELEVANT

Catagory*

Clation of document, with indicafion, whars spproprisie, of te relsvant paseages

P

CH 643 228 A (GIVAUDAN & CIE SA)

30 May 1984 (1984-05-30)

page 1, column 1, 1ine 1 —-columm 2, last
1ine; claim 1

DE. 100 05 374 A (FERRERO OHE)

16 August 2001 (2001-08-16)

page 3, 1ine 64 - 1ine 66; claims;
examples 1,2

DATABASE FSTA ‘Online!

INTERNATIONAL FOOD INFORMATION SERVICE
(IFIS), FRANFURT/MAIN, DE;

SOUZA & DE ET AL: "Preliminary studies on
production of caramelized condensed milk
(doce de leite) from a milk/soya mixture."
Database accessfon no. 81-1-01-p0029
XP002217589 :

abstract

& BOLETIN DO INSTITUTO DE TECNOLOGIA DE
ALIMENTOS,

vol. 16, no. 1, 1979, pages 35-40,

DATABASE WPI

Section Ch, Week 197537

Derwent Publications Ltd., London, GB;
Class B05, AN 1975-61531W

XP002231959

& JP 50 025018 B (SAN-EI CHEM IND LTD),
20 August 1975 (1975-08-20)

abstract

US 2002/114869 A1 (CRAVERO RICARDO
ALBERTO) 22 August 2002 (2002-08-22)
paragraph “‘0003!; claims 1,17-20;

examples 2,4,5

1,6,7

X

Fow FCTAGAR10 foontirusiion of escond sheet) (uly 1662)

page 3 of 3
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infermation an patent famtly sambare

_amationsl Appliestien No
PCT/US 02/22944

Padent document Publication Patont family Publication

ciad In seerch report date member(s) dade

US 2558528 A 26-06-1951 NONE \

BE 461621 A NONE

FR 782478 A 05-06-1935 NONE |

DE 3122672 A 23-12-1982 DE 3122672 Al ' 23-12-1982

FR 556927 A 31-07-1923 NONE

FR 373747 A NONE

EP 0564077 A 06-10-1993 EP 0564077 A2 06-10-1993
US 5344664 A 06-09-1994

US 4927645 A 22-05-1990 AT 95988 T 15-11-1993
CA 1307696 Al 22-09-1992
DE 3787861 D1 25-11-1993
DE 3787861 T2 10-02-1994
EP 0262791 A2 06-04-1988
ES 2044945 T3 16-01-1994

US 5591474 A 07-01-1997 AU 699731 B2 10-12-1998
AU 1135897 A 28-07-1997
CA 2212189 Al 10-07-1997
0 9724035 Al 10-07-1997
6B 2312607 A ,B 05-11-1997
NZ 324246 A 28-07-1998

US 4892966 A 09-01-1990 AT 51859 T 15-04-1990
W 8703287 A2 04-06-1987 -
DE 3670283 D1 17-05-1990
DK - 375687 A 17-07-1987
EP 0245315 Al . 19-11-1987
&R 862769 Al 20-03-1987
JP 2651744 B2 06-11-1996
Jp 8048648 A 20-02-1996
Jp 2558266 B2 27-11-1996
JP 63501365 T 26-05-1988

JP 58203951 A 28-11-1983 NONE

US 4384144 A 17-05-1983 OP 1149905 € 14-06-1983
JP 52122344 A 14-10-1977
JP 57035849 B 31-07-1982
BE 853196 Al 01-08-1977
CH 628012 A5 15-02-1982
DE 2715080 Al 13-10-1977
FR 2347329 Al 04-11-1977
6B 1538736 A 24-01-1979
IT 1075305 B 22-04-1985

CH 644837 A 31-08-1984 CH 645087 A5 14-09-1984
CH - 644837 A5 31-08-1984
DE 3003457 Al 14-08-1980
FR 2447917 Al 29-08-1980
6B 2041935 A ,B 17-09-1980
6B 2111983 A .8 13-07-1983

Fomn PCTABA/O {paient tarally srnew) luly 1962)

page 1 of 2
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Information on petent famlly members

1o

- anetonal Application No

PCT/US 02/22944

Patont document Publication Patant family Publication

diiad In search report daie mamber(s) deie

‘CH 644837 A NL 8000662 A 05-08-1980
us 4318855 A 09-03-1982
us 4428886 A 31-01-1984

CH 643228 A 30-05-1984 CH 643228 AS 30-05-1984
DE 3003457 Al 14-08-1980
FR 2447917 Al 29-08-1980
GB 2041935 A ,B 17-09-1980
6B + 2111983 A ,B 13-07-1983
JP 1469658 C 14-12-1988
JP 55104223 A 09-08-1980
JP 63020214 B 26—04-1988
JP 1600009 C 31-01-1991
JP 2025901 B 06-06-1990
JP 63132870 A 04-06~1988
NL 8000662 A 05-08-1980
us 4318855 A 09-03-1982
us 4428886 A 31-01-1984

DE 10005374 A 16-08-2001 DE 10005374 Al 16-08-2001
AU 3924201 A 14-08-2001
Wo 0156400 Al 09-08-2001
EP 1253829 Al 06-11-2002
NO 20023703 A 04-10-2002

JP 50025018 B 20-08-1975 NONE

US 2002114869 Al 22-08-2002 BR 0103273 A - 10-09-2002

N\

Foun PCTASAZH0 (petent tamily srmr) (luly 1002)

page 2 of 2
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WO UNUU/ 1£D

ecf PATENT COOPERATION TREA Y PCT,

A

'ﬁ/ "f'\(b From the INTERNATIONAL BUREAU
b ’}\
WA To:

q ¥ PCT RECEIVE
NOTICE INFORMING THE APPLICANT OF THE ACZ, Ellzabeth, . AL
COMMUNICATION OF THE INTERNATIONAL HOLOW,

APPLICATION TO THE DESIGNATED OFFICES ';'dm: Gh‘:“;h*z':ﬂ”' s SH.FE8 20
New York, NY 1011 2.3a0TITZPATRICK, CELLA. HARPER & SCINTD
(PCT Rule 47.1(c), first sentence) ETATS-UNIS D'AMERIQUE
Dalo of mailing{dawmonth/year)
30 January 2003 (30.01.03)
Applicant's or agent's [ile reference
02280.002820 IMPORTANT NOTICE
Imemmational application No. International filing dateydaymonthiyear) Priority due{dayinonth/\ear)
PCTAUS02/022944 19 July 2002 (19.07.02) 20 July 2001 (20.07.01)

Agplicant

MARS INCORPORATED

»

19

Notice is hercby given that the Inicmational Burean has commamicaied, a3 provided in Article 20, the international spplication o the
following designated Offices on the date indicaled above as the date of malling of this notice:

KP, KR

In aceordance with Rule 47.1(c), third sentence, those Olfices will accepi the present notice as conclusive evidence that 1the communication
of the internalional applicalion has duly taken place on the dais of mailing indicaled above and no copy of the intcmationsl application is
required 1o be furnished by the applicant 1o the designated Office(s).

The following designated Offices have waived the requirernent for such a communication at this tima:

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA, EC,
€E, EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG,
MK, MN, MW, MX, MZ, NQ, NZ, OA, OM, PH, PL, PT, RO, RU, SD, SE, SG, 8l, SK, SL, TJ, TM, TN, TR, TT, TZ, UA,
UG, UZ, VN, YU, ZA, ZM, ZW

The commnnication will be mads 1o thoge Offices only upon their request. Forthermore, those Offices do not require the applicant 1o
farnish a copy of the intemalional application (Rule 49.1(a-bis)).

Enclosed with this notice is a copy of the inlemational spplication as published by the Iniemational Bureau on
30 January 2003 (30.01.03) under No. WO 03/007725.

TIME LIMITS [or Miilng a demand for Iniernational prellminary examination and for entry into the nationsl phase

The applicablo time limit for entering Lhe national phase will, subject 1o what s sl In the following parsgraph, bo 39 MONTHS from
the priarity date, not anly in respect of any slecied Qffice if a demand for intermational preliminary examination is filed before the
uplnunnof19mmﬂn[mmﬂnmmlydnh.bulﬂnlnmofmhgmlﬂl0ﬂ'm,mlhuhnn:eol'l‘ilmgdndldunmd where
Articls 22(1} as modified with effect from | April 2002 applics in respect of that designaied Office. For further details, see PCT Gazotie
No. 4472001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and Novemnber 2001 and
February 2002 issoes.

Inpnl:l.ne, time limiis ofher than the 30-month time lmH will continue o apply, for varicus periods of Lime, in respect of cerain

or elecied Offices. For regular updates on the applicable time Limits (20, 21, 30 or 31 months, or other time limit), Office by
Office, refer W the PCT Gazetts, the PCT Newslatter and the PCT Applicani’s Guide, Volume I1, National Chapters, all available from
WIPO"g Intsmet site, a1 hup//www.wipo.int/pct/enfindex Jitml.

For filing a demand for International prefiminary examinatian, see the PCT Applicant’s Guide, Volume VA, Chapier IX. Only an

spplicant wha is a mational or resident of 2 PCT Contmacting State which is bound by Chapter 11 has the right 10 file a demand for

iniemational preliminary examination (a1 present, all FCT Contracting States aro bound by Chapier IL).
1t is the applicant’s sole responsibllity to monitor all these 1ime Limits.

The Iniomational Bureau of WIPO Authorized officer
X i Colombetiea i
ISZ‘I lc ﬂ'&."?q Switzerland Judith Zahra

Facsimile No.(4]-22) 740.14.35 Telephone No.(41-22) 33891.11

Form PCTAB/308 (April 2002)



o " .
] R } .
e deinand must v fliad directly with the competent International Preliminary Ecamining Asthority or, if two or more Authoritles are
he ane chasen by the applicant. The full name or two-letter code of that Authorlsy sy be indicated by the appllcant on the tine below:

(FEAS EP
DEMAND
under Article 31 of the Petent Cooperation Treaty:
" The undersigned requests that the internationsl application specified belpw be the subjoct of
intermational preliminary examination according to the Patent Cooperation Treaty and
hereby elects all cligibls States (except whero otherwise indicated).
Identification of IPEA . Date of receipt of DEMAND
- Awlhu"orlp;l‘lmm
Box Ne. I IDENTIFICATION OF THE INTERNATIONAL APPLJCATION | 02280.002820. PC
PCT/US02/22944 19 JULY 2002 (19.07.02) | 20JULY 2001 (20.07.01)
Title of inveution i

DULCE DE LECHR-FLAVORED FAT-BASED CONFECTION, METHOD FOR MAKING THE SAME AND
CONFECTIONERY CANDIES MAKING USE OF. THE SAMB ]

fen  arrucante

Name and address: (Fanily ]
(Pl el by g e o ety ol ol dgatio. | TeloghoneNo.(703) 7601486

MARS, INCORPORATED _ Pacsimile No. (703) 4489678
McLean, Virginia 22101-3883 _ Telepeinter No.

Us

Applicant's registration No. with the Office

State (that Is, country) of natlonality: ' State (that [s, country) of residence:
Us . Us

Name and address: ~ (Fauily name fllowed by given name; for a lagal ey, full qficial devignation. The addrees st ncluide postal cods and nume of counry,)

State (that is, country) of mationality: Sliléﬁdh:my)ofrdm:

memmuu.mm

Form PCT/IPEA/401 (fint sheet) (March 2001) ' See Notes to the demand form
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Box No. Il AMORWMAMOIMMCOMG

'l‘helbllnwlngmhl__x-l agent |:| common representative

and El has been appoined earfler and represents the applicant(s) also for intematiosal preliminary examination.
I:I hhﬁylmmﬂwudhwmof(u)wmummwiwm.
EI hmwmummhwmmmm

Nlmnnllﬂlu: (Faily amea foliowad by ﬂ:ﬂlﬂ_ﬂﬂﬂm Telephone No. (212) 218-2100

-HOLOWACZ, Elizabeth F. : Faczimile No. (212) 218-2200
30 Bkt phage P & Seinto '
30 Teleprinter No.

UsNgw.Yo:k. New York 10112-3801

Agent's registration No. with the Office
42,667

Address for correspondence: Mark this check-box where no mlﬁllﬂva been appainted
D gp:nbuhﬂ“mm:mmm ~ m m“h

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments*
1. mwmhnzrmmﬂmpﬁmﬂthnummmm
muwmumﬁu

the description D ua-iginlly.ﬁ.lﬂl
D a3 amendod undor Article 34
the clatms (] wodgmiymed
D uu@dMMﬁlQMMwwm 3
D as amended under Article 34
the drawings D ax origimily Gled
D as amended under Article 34
2. memmmﬁhdﬁmmm.muummuuhm
the
EITIE wﬂﬂ nnofdlelmmﬂ:mlptdlmlurymmhﬂmhbemduﬂl no:gg::;hfrm
lDofllllh‘.ﬁun dlllndneun% mmmﬁ 1(3? (Thix check-box muty be marked
only where the time A:ﬂde!!hmwaplrd)

* mdﬁhhw mﬂnhmwﬂﬂmﬂwhﬂﬁhmmlgﬂnﬂmum
c.whﬂelcmfm 0 the clai mderA:ddeEnl!amMofdnlﬂumﬂml

eceived by the i i Wmmhmmnmqamm«um
repart, as 80 amended.

Languags for the purposes of internationsi prelimirary exaininafion: ENGLISH-
[x] which ls the jangnage in which the intermatiom| spplication was filed .
(] which s the tangmege of a transiation furnisted for the purposes of intcromtionsl scarch.
I mnuwwm«m&wm
[ which i the langrnge of the trasiation (0 be) faruished o the parposes of Internaional peeliminary examisation.

luN;.VE[.ECl'IONOFSTATH




Tho demsand is aleo scoompanied by the em{s) marked below:

1. @x]
2. [

s. . (]
« 1

o calenlation sheet D
_ ) 5. mqﬂnﬂuh&dw
original scparate powex of attorncy
. 6. [] soquencolisting in computer readable form
origioal general power of attornoy
copy of genersl power of sttomey; referenco 7. D s )
mxmber, if any:

BoxNo. YII MWMMM,MORMMAM

Next o esch

imdicets the name of the and the in which the "ok & ir mot obviows the

1. _Datc of sctual receipt of DEMAND:

2. Adjsted date of receipt of demand doe
—_to CORRECTIONS under Rule 60.1(b):

. L1

. from the priocity dete and item 4 or S, below, docs not apply. ‘accordingty.

mu«w«rumnmum«wm |:| Tho applicant hes been informed

Tho date of receipt of the demand qmuwdlsmmuMMumwmdm 80.5

o O
. O

.. BEXCUSED pursuant to Rals £2.

Although the date of receipt of the demand s afier the explration of 19 moathe from the priceity dats, the dclxy o arrival s

ihrhﬁﬂhnlhmllcm

Demand received from IFEA on:

‘orm PCT/IPEA/401 (lagt sheet) (March 2001) See Notes to the deand form

. ) ™
Sheet No. 3 . PCT/US02/22944 N"\\ /
Bax No. VI i::ncx_usr . '
The demand s refirrod
The et it by e i e, b g et on | For e Py \\
1. tramistion of nsarmutions] application " oo .
] ] N
2. amenimests wdey Aricle 34 sheets
3. copy (or, where roquired, tramsiation) of . D D
mmmm sheets .
4. (ar, where required, translstion) of D D
or,
statomens wndes, Aricke 19 sheets
5. leter shects ] 1
. oter fpeciy) shecs = ]
] |
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"-?"‘-:':_ CONSULADO GENERAL DE COLOMBIA
N i) 10 EAST +&TH STREET
; : NUEVA YORK, N.Y. 10017

TEL. 948-359

- P

.

EL SUSCRITO CONSUL DE COLOMBIA,

i —
i 002 T
VISTOS LOS DOCUMENTOS PRESENTADOS POR LOS ,NTEHESAdbS. o
c:|_-g -:| .-
CEARTIFICA —_ ¢ ; 1930 )—
f: o] roe -t ..
Coed "
‘_ . ' ;....; ; '_' -
Que ante la Oficina dei County 'Clerk NORMAN ,GOODHAL 5:-"--; < C S
‘de”la Corte Suprema del Estado de Y L 'H)Rr 7 ﬂ
se encuentra debidamente registrado el sefor_JARH BLLO '_\'-‘_—-'_:'E

como Notario del Estado de yupva dﬁ‘-t'@
' s £

Que la compahia___ MARS, INC.

oy X
es una sociedad constituida de acuerdgipd

ESTADOS UNIDOS DE AMERICA y cumpha f
Que el seffior___GARD A. PARTOYAN

quien an su cardctar da __SECRETARIO -‘lSISTfNTE %

!.'f'
de la citada compa#lia, conflere EL. PODER PFIECEDEN{E. cuya flrma fue autenticada ante
Notario, es su representante legal.

- EL CONSUL NO ASUME RESPONSABILIDAD POR EL CONTENIDO DEL DCCUMENTO.

Este Certificada se expide en Nueva York. Estados Unidos de Ainérica, a los __23 __ cias
del mes de , ABRIL de 1992

Gloria Herndindez. S.

TRADUCTCR £ INTERPR™TE CFICIAL
RESOLUSIZH 1232 - WndJUSTICIS

JUN. 09 122

wmarn T2 TINERE
prnp IMPUZSZ) B2 ol
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1CON CERTIFICACION CONSULAR)

Te (nowiresl, Mars, IncC.,
a corporation of the state
of Delaware, U.S.A.,

douleliladate) on 6885 Elm Street,
McLean, Virginia 22101-3883,
United States of America,

Hembrotemos) oy

MAMIRD CASTRO DUNE y/0 BEATRIZ
Jd ARAM;[LLO DE LLOREDA

de Bogoth, Colombis, spodarados vardadaroy
y legsles con poder espsciel, smpllo y
suficienin, pere recabar de los Oflcinas y
suloridadun <colonblanes pdainlztreilym,
Judiclalas y de pollcla, wn cusiguisr
Instanals o0 recurso In obtenolén de
patenies de privilaglo da Invenclén, de
dbuJos y modelas Indusirlales, reglairos
do  nmaromn, deplnltos da nombray
comarslales y endefes, o3 como sy
iraspasos, prérregss, rénvysciones ¢
complol de nombrer alsborar, tranmlisr,
otorgar y registrer contraios de |lcencle
y lecenclas- do  cvalosqulers clasen
Intervenir como demandonte © como
demsndado wn cusiquler Instancle y recurso
y. snts  cusiquier Jusz, corporaccién,
funclionerio pdbiteo o sulorided dn
acelonas Judtolales, adminlatrativee y d»
poticla, taled comor oponielsn el reglalro

de  mprassi  acclones dn  caducided
nultdnda secliorm Jralvindtestor o
scelones  derlvades de I obiencidn o

axplotecifn ds  tlcencizaipccionss ~ Je
compatancly deslealy domandar  pansims
tcclones de Indemnlraciéng do per Jelclas,
roclenoa u gbserveclonos a volicliudey da
potentes, madelus y dibujos (adustrisles,
sn o] o)erclels do modidas coutelsres y en
o1irss acolones o nadidesy stmllares.

A wile wivste, lola) (acultolamos) pers
nlover solicltudes, toravler daserip-
elenes,ennlondes,protestes, declarsclonm,
opostelones, cancelaclones, “nulldades.
spolizlones y raclemos| pagsr Impussing,
cuotas y grevimenea prascritos por 1o fey)
conunclar o deplatir o derechor concedidos
o on cursa de concesllng recleir tade
clases da docunenion y velorma) dande el
descarge rospectivo, y, en ganeral, pars

dor gnte diches outorldadas fodos los
pases  necensrios ol efscio Indlcedo ¥y
tumer fledas Va3 wadidss nie  creyeren

randurgates ol resquerdn dy rizfauciteas)

.Intereney, cen todes las demls lacultedes

fogaley necesarfes, y por e! presenie
docymento desde ehors decloroloman} villdo
t bvero todo cuenlo Joy opodarados
hicleren en mitpuerire) bamefleln.

BRIGARD 2 CASIRO

. (OOHSULAR CERTIFICATION)

1Wwl}

domicilon In

Harwby appoint

RANIRO CASIRO DUQUR  and/or

of Dogolf, Colombls,
lewful eltorneyy with
sulficlant pover
Colonblan gmdninly
pniica oftices

frua aad
spsctal ample and
b oblaln f{rom the
attve, Judlelsl and
d suthoriiies, In any
LAged patenis of Invention,

y (nur}

L troedamerks, Inuniclal
gyl ~reglatralion ol
Eighs; and olse

snavais of
such aetlony)
wnd register
Intervene o
Jin wny Instssce or
bre  eny  Judgs,
dfticlal or authorlty
infyirative wnd. pollce
oppositipns to tha
adomarhs) octions of
aepgfliltyy claims wctionn
darivad from -ihe ﬁbulnlng or axplotailon
of + lleemaen) nactlons af unfalr
vompaiitipn; penal demands) scilons of
Tndemnitlps  for demegest claolins  or
obasrvations on  patent  appliceltons,
vodols nnd Indusirisl destgany In dhe
erarelise of prevenllve wossures) wsud in
ather gellons of sinllar procosdings.

And fo that efinot they ore hersby
sapownrad fto {tis spplicalions formuinie
deserfptluns, amandmenis, protaat,
‘Aeclaratlons, opposltlons, ecancellellons',
nulll#las appeals and clalms) to pay fexes
aquolss and sssvssments pruscribed by lav,
renpunce or valve the rights grented or In
the proessa of conceslon; to recelve al)
kinds of documents valuables, glving tha
rospeciive ralease of recolpl, and, In
general, to lake defore mald wsuthoritiag
snd atepy nezcramry to auch wifwot, und
shy measures Yhat they may desn perilnant
ta the unfagnsrd wf myplour) Intoresifsd
vith all {he alher negessary legal powars,
and {lve) hareby from this moman! declars
valld snd grod all thet veld stiorneys ney
do tor mylour) benelll,

'L RE A




Este poder comprends la  faculted “da
ratifiesr @ conflrmar en  mifaussiro)
noobre lo satusdo asf como I1a ta ylted de
dealstir, transigle, compromoter y fs de
sustituirio en fedo © en Lurie y revocer
sustityolones. Aslalsae nuubnlmnl ]
TANHO CAATRD DUQUE y/o

domlclilado{s) emi Corrers. 7. No
16=3¢ plsa 9, BOGOTA, QoLOMBIA,
ulstauestron) reprassnisntes, ‘con
facultades ‘de recibir natltlcaclones y
pars  dasignar spoderados
sxtrejudicliales.

L)

" Otorgade ¥ {irmedo en

E1) de de 139

OECLARACION DOMSULAR .

{personss naturslas)

A los dian del amy de
de 19 comparacibieron) porunalmnh
ante nf, Cénasul de Colombie en

& qulentes) doy fe de conocer y me consta
que oslsan) luls! persona{s} y {irmants(p)
del documento que preceds, y declaraln)
que oforgenln) @] =lsmo para los flnes'y
proplsitos que sn &1 2w expresan, )

El Génaul,

80CI EOADE S
El Intraser 1o Conau! de Cojomdla on

owtitions que fa firme que antecede Y
dleny

) sutbntici) cliuo #1 slgnaterto e
da . '
que tlene flaculted para olorgar este

poder, ¥ que dicha compafla ojarce |os

fines aoctelen, existe y esth organizads
o

conforne & laa Neyas do

Jodox los hechos enterlores we tonstan por

haber sxsmlnpdo los documentos respeztivos
que iuu_l wl vists y de todo eilo oy fte,

Usdo ¢ Hirmalt on

Judiclales o0 . -

Ml
\ Title

Ths “pover Includes the feculty to rollly
or conflrm, on oylour) bewalf, end fo
substitule 1t la vhole or in pert and %o
revoke aubstitutions. Al the seme linw
Vive) haraby sppolnt RANIRD CASTRO DUQUE
snd/or donl¢lled 1n
Corrara 7 HNR 16-88, plao 9, nylowr)
r-prcnnuilnln tn BOOOTA, COLOMBIA, with
povers to recelye notif{lcations and 1o
dorlgnate  Judlclal ond  ewirpjudielal
sitorneys.

.-Qranted ml signe ork/ New York, USA
'Ihl: * ' ‘.dny @%ﬁ\k .
D AN ‘\.’\.\

Garo A.

This 7
personally nivl
of t:ol_u

to, s

persen

fersgoing hellhey} duly

l:hnaulod\'v._io
swne for ihe" s

axprassed. v, .
Y

The Consul.

theyl wxeculed

CORPCRAT |ONE

The undersignsd Consul of Culonbis

oertliless thet She procesding »ignature
reading

I» authentlio} that the signer 1s

that he Is empoverad to grant his pover
and thet wald coopany follovs the soclal
ob Jetives axlpt and I's organiged ip

In socordence vith the lava of

Al the foregotng lacts sre Wnovn 1o ne the
Consvl due to may having exewmined the

respective documents to vhioh I, the Consul
attent.

Granied and signod In

The Conpul.

vy g, e



COUNTY

' gubscribad and |fworn cggibeforeyins this

iy

. T992.

j8th day of
tla. talg Bﬁg*hlrwk

Qu:llligq i Westshestur County
Ccrt.-' in flow York Counly

\in o
3 Sofremie w141

{SEML)




Scate of New York .
County of New York,

1, NORMAN ! Clesk and Cletk of the Supreme l Za Soee of
New York-. D“(IJ :ﬁd for 5.;" b A .2 Cnu:: af Record, haviag n: laws Count o

Exeeu:ln E: of tae Semte of New Yodk, that

whose name s subscrifiediid
time of raking the sum%y N
qualliied ™ sct 2y su:.'u b Y

"'""ai.n?"&n:

A
* e ytep b e

" atubgaldand "




——

] Superinr del Eglado n Hew York, en ; ;«rn el Condado

N

Y

hinlado de Hew York . No. .
Condadn de New York, _ . 4520

Ton, MORMMAN GOODRMAH, EHseribane del Condado y Facribano del Tr-i hunnl
de {low York, un

Tribunal de Reginbtro, gque bLicne par 1ny un nello,

IOl NEDL0 DEL PRESGENLE CERTIF O ";Ir neuardo con Loy HBjecubiva del
Fatndo da New Yaork, qyur " MARY 3. 'iﬂ"'G“LLp " cuyo nombre nshd
naaerito a la t]ﬁc'lnr'u. il enscriba naexa, s ogiclfn, certiCicadn de
rpcurmmmkenl:o o prueb:, ava nn el momonlo gy tomgrlo un HOTARIO MHLI-
.0 nn y prira el Fsakade ie Mew York idebidangiyie Mgmisionndo, juranentado
y enlificndo para nclbuar como Unl; que dofyp ovggn la |py, Ul comi-
nidn o un certifieardo de nu earte I'er ol if#y gn sialirmn nukdrrala ha
nidn presenbado en mi of:.enln, que on "'-'F mo N tlgt’?.‘- tal pruebn,

recnnoeimieNto o juramentbo, ealabn doiyfs f][l,mg"fln para bomario;
k . " q .,._r-l‘..

nque natoy fmnllln..t izado tou la caligrhf WO THDLICO o hin
comparado la firmd en el nml.rumnnl: 5{ n n *POma aulderaln Jdopo-

#ibadn nnomi oficina, y crro que hfp ﬂ\‘s-a W e
2 o1 nxfg,ug £

Ell TESTIMORIO DE 1L,@ CUAL, he Cirite fle mL rulin y letra
¥ Cijimdo mi nello olficint eake dfa 21 , e 1963

Firma .flegible (I u'm.'.tﬂo

iseribano del Condado V%E‘\L)I'IIIO del Tribunnl Supn-
rior, Condatdo de Heow York.

HONORARTO PAGADO $3.00 G~/

5SRO EN RELIRVE. Gloria Herndnder S.

TRADUCTOR € INTERPRETE OFICIAL
o RESOLUC.O 1462 - MIRJUSTICIA
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TRADUCCION OFICIAL No. 0173/92 de las legalizacionas\que se
encuentran a continuacién de un Poder otorgado por :::;T"Tnc.,
una sociedad del Estado de Delaware, domicilipda en 6885 Elm

Street, McLemn, Virginia 22101-3883, Estados Unidos de Améri-

ca al doctor RAMIRO CASTRO DUQUE y/o BEATRIZ JAKAMILLO DE LLO-

REDA, de Santafé de Bugotd, D.C., Colombia, del inglde el eu-
pafiol, las cuales pera su 1deﬁtifiqacidn 86 eellan con el Sa-

1llo del Traductor al mismo tiempo que la presente.~

Suscrito y'jurado ante m{ eu&;, N Yis da Marzo de
1992, . “

"~
Firma Ilegible (firnado‘//
\ Notario Piblico

HAY UN SELLO QUE DICE:

MARY R. PORCELLO

Notario Pdblico, Estedo de New York °
No. 60-3134850

Calificado en el Condado de WQateheater
Cert, Presfntado en el 00n0§da de New

York

Gt e /e //‘/

Glorta  Hernfinde: 8.

TRADUCTOR E (HTLRPRETE OFICIAL
RESOLUCION 1402 - MINJUSTICIA
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La Comisién Expira el 30 de Septiembre de
1993.

SELLO NOTARIAL EN RELIEVE,

E O L o E L R Y 1 ruruar

EN ESPANOL: La Legalizacién del Consulado General de Colom-

bla en New York, Estado de New York, Estados Unidos ge Améri-

Glorta H emﬁnde; S.

TRADUCTOR E INTCRPRITE OFICIAL
RESOLULIOR 1402 - MINIUSTICIA

ﬁanolucién mi;nero 1402 del Ministerio de Justicia.

Pechat Junio 24 de 1992.
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Bepevioncie 2828 B1VISTIN 3¢ WG TS
REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL

TRAMITE
USUARIO  RADICADOR
PATENTE DE INVENCION / MODELO DE UTILIDAD { ) {
Indicacion de que se sollclla la conceslon de una patente
Descripcion de Iz Invencibén {)
Dibujos de ser estos pertinentos ()

() t//?
Dafos de ideniificacidn del sollicHante o d {a persona que sepresenta lasolicfiud () {
()
v
)

Comprobante de Pago de las tagas’establecidas
]
COMPLETA { / INCOMPLETA { ) {

DISENO INDUSTRIAL ( )

. Indicacion de que se solicita el registro de Disefio industnal () ()
Datos de dentificacion del solicitante o de |a persona que presenta () ()
la solicitud
Representacién grafica y folografica del Disefio Indusirial o muestra del
Materlal que incorpora el disefo () ()
Comprobanie de pago de las {asas establecidas ( ) ()
COMPLETA () INCOMPLETA { ) {( )

’
ESQUEMA DE TRAZADO  ( )
»

Ifdicacion de que solfcha el regist o de un Esquema de frazade { ) { )
Ddtos de identificaclon del solcitante o de 1a persona que presenia
La sohcitud ( )

Representacion gralica del esquemna oe irazado
Comprobanie de pago de las {asas establecidas

—— .

T S e

a— p—— —
S

COMPLETA ( INCOMPLETA () ()

Firma Responsabl

Fecha



