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MILK CHOCOLATE CONTAINING WATER
FIELD OF THE INVENTION

‘I'he present invention rclates to milk chocolate containing water and more
particularly to a process for manufacturing milk chocolate containing a higher
than normal water content,

BACKGROUND OF THE INVENTION

Convetttional chocolate production and processing methods aveid contact with
watcr since small amounis of added water cause severe rheological changes in the
product, usually accompanied by lomping and/or granulation leading to a coarse
nnacceptable eating texture (Minifie, B. W. Chocolate, Cocoa and Confectionery -
Science and Technology, 3 edition, Chapman & Hall (1989)). On the conirary,
addition oT larger quantities of water, uswally in the form of fresh cream or full
cream milk, results in tho production of "ganache” which is conventionally nsed as
a short shelf-life filling for truffles or as a topping for confections. Ganache is the
confectioner's term for a phase-inveried (i.e. ofl-in-water) chocaolate prepatation
and has a softer eating texture than narmal chocolate and does not have the snap
of traditional chocolate when broken,

EP-A-832567 describes a provess for the preparation of choeclatz or the like with
2 high water content in which water is in  dispersed phase in the form of micro-
droplets in a continuous fatty phase, iself containing erystallised sugars,
charactenised in that 2 mass of chocolate is carefully mixed into an emulsified
water-in-oil base, so that desiruction of the water-in-oil stmeture of the emulsion
is substantially avoided as well as contaci between the sweetened componerts and
the non-faity selids of cocon on the one hand and the dispersed aquotns phase on
ke other, this contact being responsible for the formation of agglomerates and in
that the ability of the chocelate to be converted by the conventional mamufacturing
process is maintained. However, we have found that when a milk chocolate with &
high water content is produced by this process, a ganache is obtained whose softer
texture and poor contraction malkes it unsuitable for conventional chocolate
mannfacturing processes such as ruoulding, where the product does net contract so
that it will not come out of the mould,

JP 2004-503227 A 2004.2.5
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EP-A-958747 overcomes the above problem by adding a sucrose ayrup and claims
a method for the preparation of a water-in-oil phase chocolate formulation, the
methad comprising the sicp of admixing a concentrated sugar syrup te a chocolate
fot phase with a fat content of at least 25 % wiw under conditions of low shear at a
temperature of from 30°C fo 55°C wherein the viseosity of the sugar syrup 1s 10
the tange of from 500 cps to 146,000cps measured al 2000 and the sngar syrmp
hus a solids content of at least 70% wrw and whercin the final moistore content of
the chocolate formulation is in the range of from 2% to 20% w/w and the fat
content usualiy ranges from 28% to about 43%wiw. This process, however, only
works if there is no crystallisation of sugar in the sugar syrup phase of the
formulation during preparation. Also this sugar syrup is added to the chocolate fat
phase not to the chocolate itself. This means, in the case of dark chocolate, the
sugar is added as the syrup (o a mixiure of cocoa butter and cocoa liqeor i.e. ot
chocolate. In traditional chocolate making, a conching process is used 1o oblain
ihe correct flavour in the final product {Reckett, S.T. Industrial Chocalate
Manufaclure and Use, 3™ Edition, {Chapter 9, Blackwell Science, 1999), This
process could not be used in 1hig case, as the need for 4 slow speed mixer is
emphasised, whereas a conche is a higher shear device. Qur research has noted
that the application of higher speed mixing to all types of water containing
chocolate results v a ganache type of product. This dark chocolate therefore can
not be conched and have the tusts of a fully pracessed dark checolate. [n contrast,
the prosent invention, however, includes the possibility of udding water to a
traditionally produced dark chocolate. In the preparetion of miftk chocolate EP-A-
958 747 adds the syrup to milk choeolate ingredients, but with a Jower sugar
content. If'a normal sugar content were present (usually sbove 453% - Beckett, 5.T.
Industrial Chocolate Manufacture and Use, 3™ Edition, Chapter 18, Blackwel(l
Science, 1999} the addition of further sugar through the syrup would result in a
product with other sugar content outside the recognised Tegislative limits for
chocolate (Beckett, S.T. Industrial Chocolate Mamsfacture and Use, 3™ Edition,
Chapter 23, Blackwell Science, 1999). In addition, if sucrosc or glucose like
sugars were used in. the syrup the product woulid be extra sweet. Also this
iilusirates that onee again the syrap is being added to wnconched ingredients. The
levels of sugar used in the examples of EF-A-938747 given are 1o fact more
typical of these used in fee-cream chocolate and the patent states that the sating
texcture is very complementary with ice-cream chocolate. [oe-cream coatings,

JP 2004-503227 A 2004.2.5
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flowever, have a different texture to traditional clhocolate tablets (Beckett, 8.7
The Science of Chocolate, Royal Seciety Of Chemisiry, 2000), Withont excluding
ifs use in 1ee-croam, the chocolate of the carrent invention has a texture similar to
a traditional tablet chocolate at ambient temperatures. In: developing the current
invention it was discovered that the presence of non-fat milk aclids destabifised
water contarning milk solids when their level approached that whieh is required by
legislation (Beckett, §.T. Industiizl Chocolate Manufacture and Use, 3™ Bdition,
Chapter 23, Blackwell Science, 1999) tut milk solids are also required io give the
milk chocolate its traditional taste and texture, 11 should be noted that the rmilk
sofids levels quoted in the example of EP- A-958747 are helow this level and that
{he water contents are Tower than for the dark checolate. The current invention
worls optimally at higher moisture levels, e.g about 10% - 15%, and can employ
the required Tevels of milk solids.

1I8-A-5468509 describes a milk chocolate containing -16% water in which the
checolate preparation is produced by mixing cecoa butter with cocoa ingredicnts
in the presence of an edible emulgifier so that the ingredicnts are thoroughly
coated with cocea butter, This mixture is then blended with an aqueous phase
preparcd separately by mixing water, sweetener and milk solids to give a uniform
mixlure without resulting in high viscosity, followed by tempering at 27-32°C in
the abssnce of a conching step. We have found that conching turns the niixtare
into a2 ganache which cannot be ingulded satisfactorily because it does not contract
out of the mould. As was the case with EP-A-958747, thiz absence of a conching
stage will result in a chocolate with a differcnt tasie to a traditional chocolate
{Beckett, 3.T. Industria} Chocolate Mamifacture and Use, 3% Bdition, Chapter 9,
Blackwell Seience, 1999)

EP-A-401427 describes a eream-containing chocolate which contains about 1.8 to
10% of moisture content and not lass than 3% of milk fat content, the
impravement in that a W/O type cowlsion consisting of a cream which has not
less than 30 % of milk fat cantent and a lipophilic emulsificr is mixed in a
chocelate base material which may be a dark, milk or white chocolate, by
kaeading. The chocolate praduct can contract from a mould becanse the fat, which
contracts when changing from ligwid to solid on cooling, i3 the continious phase.
No {non-fat) milk solids are present in the W/0O type emulsion ever when a mitk
or white chocolate 35 {o be prepared, This means that it can not legally be called
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milk checolate, nor can it have ihe taste and texture of a typical milk chocolate
tablet. Although not wishing to be hound by this theory, we believe that if the
reguired amount of milk solids were present in the W/O type emulsion, the
hydrophilic proteins present in milk selids would atiract wafer and destroy the
ermzlston strecture. Water and hydrophilie particles would then become the second
conlinuous phase when the emulsion is mixed with the chocolate hase materiz! 1.e.
it would become Iike ganache and the choceolate produet could not contract from
the meould. This is becauaz water docs not significantly contract, because unlike fat
it does not solidify during the cooling process.

None of the above processes are completely satisfactory, e.g. they are either not
cost-effective, the eating fexture is not congidered hy the consumer to be typicul
of a milk choeclate bar at ambient temperatares, or the chocolate cannot be readily
be removed from 2 mould.

‘We have now devised a process for manufucturing milk chocolzte containing a
higher than normal water content which is cost-effeciive, the chocolate has
excellent organoleptic properties and can easily be demoulded. Tn addition, a Jow
fat and calorie content can be achicved. Many products are now sold to provide
the consumers with added benefits to their health c.g. added vitamins or calcium.
Somc of these ingredicnis are soluble only in water or only in fat e.g. vitamin A is
{at soluble and vitamin C water soluble. Water-contzining chocolate can contain
bath water and fat soluble companents in the same bar e.g. both fat-soluble and
waler-soluble vitarnins and therefore have a more overall beneficial effect,

‘We have found that by adding the milk solids in a shury fornn to a dark chocolate
already containing the water for manufacturing milk chocolate containing a higher
than normal water ¢outent, the process is made more robusi, in that it can tolerate
a higher mixing rate than would be possible 1f an emulsion were added to normal
milk chocolate. Aftempts to add an emulsion to nonnal mitk chocolate result In
ganache unless the mixing were carvied out at extremicly low rates, which would
make it commercially unviable and, in addition, we have found that milk
chocolates made under these cxiremely low shear/mixing rates become white due
to bloom within 24 hours. In contrast, milk chocolates produced according to our
invention using a milk slurry and cocos butier seed at the rate of several kilograms
per hour have remained bloom free for up to six months or longer.
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As is well known, it is unnecessary to temper chocolate which ts to be used for
corting ice cream. However, it is custemary and cssential to tempor chooolate
which is consumed at ambient temperatires. Standaxd ternpering machines use
high shear rates, and in fact this is regarded as beneficial {Beckett, S.T. Industrial
Chocolate Manufacture and Use, 3" edition, pages 236 — 238, Blackwell Science).
Hawaver, such high shear rates would change a water contaming chocolats into
ganache. We have found that tempering may be achievod by an alternative method
of adding seed cryatals in the form of solid fat is therefore preferable as high shear
rates are no longer required. The seed crystals can be in the form of cocoa butier
alone, o the fat seeds may be within solid chocolate or cocoa liquor ot eocoa
powder pieces.

SUMMARY OF THE INVENTION

Aecording to the present fnvention there is provided 2 process for manufacturing
milk chocolale coniaining a higher than normal water content which comprises
preparing 2 dark choeolate contaiping from 1 to 30% by weight of water, adding
an ofl or fat suspension of milk powder and mixing under !ow shear,

When tempering of the milk checalate is required, seed crystals of cocoa buiter or
cocoa bulter equivaient may be added together with the oil or fat suspension of
milk powder to the dark chacolate containing from 1 to 30% by weight of watcr.

DETAILED DESCRIPTION OF THE INVENTION

The milk chocalate produced by the process of the present invention may have a
water content from 1.5 to 25%, preferably from 5 to 20%, more preferably from
7.5 t0 17.5%, and espeoially from 10 o 13% by weight based on the weight of the
milk chooolate.

‘The datk chocolate containing from 1 to 30% by weight of water may be prepared
by any known method. In this case the dark chocoiate material (which can be a
traditional eonched dark chocolate or a compound containing vegetable fat, efc.) is
added to 1 water-in-oil emulsion using light mixing. The mixing must be sufficient
to disperse the water steoughout, birt ot 8o strong as to fomm 2 continuous phase.
The watet may then be in the formn of individual droplets as suggested by EP-A-
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832567, or in the form of sucrose sofution dropiets as suggested by our
investigations, er may be formed using methods snch as the one desoribed in EP-
A-958747. Tn the case of wsing an enulsion, the water content of the water-in-ail
emulsion may convenicntly be from |0 to 80% by weight and preferably from 40
to 70% by weight, The oil in the water-in-eil emulsion may be cocoa butter or a
couoa butter substitute which is a vegetable fat capable of being used to replace
cocoa butter in chocelate and couvertures and well kmown to those skilled in the
art. The emulsifier in the water-in-oil emulsion may be, for example, lecithin, a
polyglycero] ester of a fatty acid such as pelyglycerol polyricinoleate (PGPR) or
diaceryl tartaric acid esters of monoglycerides or any mixture of two or more
emulsifiers. The size of the droplets of the emulsion is preferably below 16
microns. The amount of emulsifier may be from 0.5 to 3% by weighi and
preferably from 0.75 to 2% by weight baged on the weight of the water-in-oil
emulsion,

The dark chocolate material may comprise the usval ingredients, i.e. cocoa liquor,
cocoa butter and sugar together with an emulsifier, or it may be a chocolate
analoguc well known to those skilled in the art. [t should be nndetstood that the
term chocolate is employed in this descxiption to designate chocolate and ils
analogies. Thus, all ov part of the cocoa butter may be replaced by a fat of
vogetable origin or a mixture of fats of vegetable origin currently used in
confectionery of which the physico-chemical properties are similar to or
equivalent 1o those of cocon butter. In addition, sugar may be replaced pactially or
completely by a substitute such as a low calorie sweetening agent, e.g. an alcohol
such as sorbitol, mannitol, isomalt, maltitol, xylitol, crythritof and galactitol.

In one exumple the dark chocolate material may be prepared by conventional
methods including a eonching step, The dark chocolate material is added in
molten form to the emulsified water-in-oil base, e.g. at a temparature from 32° to
50°C, preferably from 33° to 35°C, with stirring at Iow speed, e.g. 50 to 150 fora
shear stresas from 20 to 100 Pa. for a period of from 1 to 10 numutes, preferably
{rom 2 tv 5 minutes, The emulsified waier-in-oil base may be mixed with the dark
choeolate material in a ratio of emulsified water-in-oil base to dark chocolate
material 50 as to give a water content of the requircd percentage. This is likely to

JP 2004-503227 A 2004.2.5
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be within the range of from 1:20 1o 1.1, The incorporation of the dark chocolate
matertal into the emuelsified water-in-oil base may be carried out batchwise or
cantinnously.  The dark chocolate produced by mixing the dark chacolate
matcrial with the cmulsificd water-in-oil base preferably contains from 2 fo 25%
by wetght of water, more preferably from 5 te 20% by weight of water.

The oil or fat suspension of anhydrous milk powder contains au emulsifier such as
Tecithin, a citric acid ester, diacety] tartaric acid esters of mnono-and di-glycerides
(DATEM) or polyglyceryl polyricinoleate (PGPR) in an amount of from 0.1 to 1%
By weight, and may be added to the dark chocolate contzining from 1 to 30%
water either before or together with seed crystals of cocoa buiter or cocoa butter
substitute and mixed wnder Jow shesr, e.g. 50 1o 130mpm for a shear strozs from 20
to 100 Pa. When the milk powder suspension is added before the seed crystals of
cocon butter or cocoa buiter substitute, the mixing may be carried out at a low
rotational specd, e.g. 50 to 150mm for a shear stress from 20 10 100 Pa. fora
period of from [ to 10 minutes, preferably from 2 to § minutes, at a temperature
within the range from 35° to 30°C, after which time the mixture was cooled to a
teruperature from 30° 1o 34°C and the seed crystals added and the stirring
continued until crystallisation eccurred, e.g. for a period of from | to 15 miputes,
When the milk powder suspension is added to the dack chocolate coniaining from
1 to 30% watey together with seed crystals of cocna buter or cocoa butter
substitute, the mixing may be carried out in a static mixer, e.g. by pumping the
mixture through the static mixer, af a temperature from 25°C to 38°C,
convegiently from 30° to 34°C for coroa butter, after which the mass may be
directly moulded.

Preferably the milk powder suspension may be prepared by mixing the appropriate
amounts of non-fat milk solids, milk fa2, and an enmlsificr to provide a slurry
which is added tagether with the seed erystals of coooa butter ot cocoa butter
substitute to the watec-containing conched dark chocolate.

The amount of the milk powder suspension added to the dark chocolale containing
fram 1 to 30% water may be an amount sufficient to provide the quantity of milk
zclida (inelnding milk faf) normally present in milk chocolats-like products, e.g.
from 10 o 30% by weight, preferably from 15 to 25% by weight based on the
total weight of the milk chocolate,
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If desired, the fat content of the milk powder suspension may be lowered by
adding other non-fat solids, e.g. non-fat cocoa solids. Preferably these should he
nan-hygrascopic or should be coated with an emalsificr to reduce their
hygroscopy, &g, cocoa pawder and lecithin. This is then mixed with the milk
powder suspension and the dark chocolate containing from 1 to 30% water. The
amount of non-fat solids, ¢.g. non-hygroscopic non-fat solids, added may be from
0.5% to 60%.

The amount of seed cryslals of tocoa butter or cocoa butter substitute may be
from 1 to 20% by weight und preferably from 5 to 15% by weight based on the
weight of the milk powder suspension .

The milk chocolate produced by this mvention has excellent galing quality and
can eagily be demoulded. In addition, a low fat and calorie content can be
achieved because of the presence of higher than normal amounts of water.

The present invention therefore also provides a milk chovolate containing higher
than nonnel amounts of water zud less than normal propertions of fat and sugar.

The amount of water in the milk chocolate may be from 1.5 to 25%, preferably
from 5 to 20%, more preferably from 7.5 to 17.5%, and especially from 10 to 15%
by weight based on the weight af the milk chocolate. The amount of fat may be
less than 27%, preferably less than 25% and especially from 24 to 20% fat by
weight based on the weight of the milk chocolate. The amount of sugar may be
less than 40%, preferably less than 37.5% and especially from 30 10 35% sugar by
weight based on the weight of the milk chocolaie.

‘Water has zero calories and is therefore a good component of low calorie food.
Many of the other ingredients in common usage, ¢.g. sugat alcahols as sugar
replaocers, not only have a significant calorific contribution themselves, but also
have a restricted consumption owing to their laxafive effect.

The milk chocolate containing higher than normal amounts of water according to
the present inveniion may be used as a coating for ice craam in which case, since
iempering is unnecessary for an joo cream coating, the addition of the seed
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crystals of cocoa butter or cocoa butter eguivalent to the dark chocolate is
URTMCCESSary.

EXAMPLES

The following Examples further illustrate the present inveniion. Parts and
percentages are indicated by weiglt.

Example 1

40 parts water, 39 parts cocoa butter and 1 part polyglycerol polyricinoleate are
mixed for 3 minutes at 33°C using a rotor-stator device rotating at 130rpm to give
80 parts of an water-in-oil emmlsion having a droplet size below 10 microns. 320
parts of 2 dark chocolate prepared by conventional methnds ineluding 2 conching
step ig melted and added at 33°C to {he water-in-oil emulsion in the anchor stirrer
and stitred for a further 3 minutes to produce a dark chocolate containing 10%
water.

85 patts of a fat suspension of milk powder are preparcd by mixing 58 parts non-
fat milk powder, 13.5 parts milk tat, I3 paris of cecoa butier and 0.5 parts lecithin
is added together with 8 parts of grated dark chocalate. This milk powder
suspension 1s added to the 400 parts of the above dark chocolate containimg 10%
water and stirved for 2 goinntes at 130rpm at 317C to give a milk chocolate
containing 8% water and 23% fat. The milk chocolate is charged to a meuld
followed Ly cooling from which it was removed easily to provide the moulded
produet :

The milk chocolate produced has excellent eating quality and fexture and, in -
addition ta the higher than normal water content, can easily be demoulded as well
as having a low fat and calorie content. It can also incorporate both fat and water
soluble beneficial components.

Brample 2

0.3 parts of palyglycerol polyricinoleate are mixed with &.2 parts of cocoa butier
and stirred with a rotor-siator device at 109 tpm for one minute at 40°C. 13,5 parts

JP 2004-503227 A 2004.2.5
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of water at 40°C are added and the mixiure is further stirred for 2 minutes. The
emulsion droplets arc finely dispersed by increasing the speed of the rotor-stator
deviee fo 500G rpm for 2 minutes to give 23 parts of emulsion. §

parts of non-fat millk powder, 2.5 parts of milk fat, 2.4 parts of cocon batier and
0.1 paris of citric acid csicr of monoglycerides are mixcd at 35°C to give 13 parts
of suspensian. 40 parts of dark chocolate prepared by conventional methods
including a conching step is molted and mixed at 32°C with 23 parts of the
emmlsion i a static mixer to give water-containing dark chocolate. 13 parts of the
fat suspension of milk powder prepared as above and 2 parts af cocoa butter seed
are continuously added to the product flowing in & pipe and mixed in a second
static mixer, wherenpon the water containing milk choeolate can be moulded
diroetly.

Once again the chocolate which sontains 17% water was demouldad and had a
hardness associated with conventinnal chocelate.
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CLAIMS

. A process for manufacturing milk chocolale contaising a higher than normal
water content which comprises preparing a dark chocolate containing up to 30%
by weight of water, adding a milk powder suspension and mixing under low shear.

2. A process according to claim 1 for manufacturing milk chocolate containing a
higher than normal water content which comprises prepaving a dark chocolate
containing up to 30% by weight of water, adding a milk powder suspension
together with seed crystals of cocoa butter or cocoa butler equivalent, and mixing
under low shear.

3, A process according to claim 1 wherein the milk chocolate produced has a
water content from 1.5 to 25% by weight based on the weight of the milk
chocolate.

4. A process according io claim 1 wherein the dark chocolate containing from | ta
30% by weight of water is prepared by mixing a dark chocolate material with a
water in oil emulsion and mixing sufficiently to disperse the water throughout, but
not so strong as to form a continnous phase.

5. A process according to claim 1 wherein the dark chocolate to which the [ to
30% by weight of water is added, is prepared by a conventional method including
a conching step.

6. A process according to claime 1 wherein the oil or fat suspension of mitk powder
contains an emulsifier in an amount of from 0.1 fo 1% by weight.

7. A process according to claim 3 wherein the emulsifier is lecithin, a citric acid
ester, a diacetyl tartaric acid ester of mono-and di-glycerides or polyglyceryl

pelyricinoleate .

8. A process according to claim 2 wherein the oil or fat suspension of milk powder
is added {o the dark chocolate containing from 1 to 30% water either before ov
together with sced crystals of cocoa buiter or cocoa butter substitute and mixed
under low shear.

JP 2004-503227 A 2004.2.5
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9. A process according to claim 2 whersin when the oil or fat suspension of milk
powder iz added to the dark chocolate containing from I to 30% water before the
seed crystals of cocoa butier o cocoa butter substitute, the mixing 15 carried out at
a low rotational speed at 2 temperature within the range firom 35° to 50°C, fora
period of from 1 to 15 minutes afier which time the mixture is cocled to a
temperature from 30° to 34°C and the seed crystals added and the stirring
coptinued until crystallisation oceurs.

10, A process as in <laim 9, where the mixing is carried out by pumping the liguid
compenents through a static mixer.

11. A process according to claim 2 wherein when the ¢il or fat suspension of milk
pawder is added to the datk chocolate containing from 1 to 30% water together
with seed crystals of cocoa butter or cocoa butier substitute, the mixing is carried
aut in a static mixer at a temperature from 23° to 38°C after which the mass may
be directly moulded.

12. A process according fo claim 1 wherein the o1l or fat suspension of the milk
powder is prepared by mixing the appropriatc amaunis of non-fat milk solids, milk
fat, and an emulsifier to provide a slurry,

13. A process according 1o claim 1 wherein the amount of the oil or fat suspension
of the milk powder added io the dark chocolate containing from 1 to 30% water
to form the milk chocolate s from 10 to 50% by weight based on the total weigit
of the mitk chocolate.

14.A process according to claim 1 wherem the fat content 1s lowered by adding
non-hygroscopic or emulsifier ireated aon-fat solids and mixing with the milk
powder saspension and the dark chocolate containing from 1 to 30% water.

15 .A process according to claim 2 wherein the amount of seed crysials ot cocoa
butter ar cocna butter substitute is from 1 to 20% by weight based on the weight
of the milk powder suspension.

JP 2004-503227 A 2004.2.5
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16. A process according to claim 2 in whicl the sced crystals are added withjy
chocolate or cocoa liquor or'cocoa powder.

17. A process according to claim | wherein the milk chocolate is aot tempered.

18. A coated ice cream wherein the coating is a milk chocolate containing higher
than norroal amaunts of water prepared by a process according to claim 1.

19. A milk choeolate eontaining higher than normal amounts of water and leas
than normal amounts of fat and sugar.

JP 2004-503227 A 2004.2.5
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