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Method of Producing Chocolats

Technical Field

Eanl

The present invention relates fo a method of DrCdUD 1Ny

ShocQliate . The methed facilitates the manufacture  of

chocolate that is heat resistant withouh reguiring any

particular downstrsam processing. The method achieves

03 these elifects with similar or reduced efforts when comparsad

'E....f. £
-

with other methods of the art .

Background ¢Ff the Invention

congsumed more for pleasure than nutrition, so

}

1% C olate is

s
congumaer appeal i1s of paramount

r

L
-

'

impoertance in chocolate

production. Consumer appeal dictates that chocolate should

storage s that 1t can be
Lut Lhen melts

reémain relatively brittle during
oroken or snapped prior to consumption,

quickly in the wmouth.

71

The susceptibility of chooonlate btoward
significant problem o

temparaturs-~-induced
spoilage and deformation remains a

the confectionery industry. Chogolate can, for instance,

maelt and stick to packaging which results in dininished

g acsutely  felt  when

3
323

consumer  appeal. This problem
digtribubing and selling chocoolate in warm or hot olimabtes.

Howaever, the temperature inside the mouth of the congumer

g similar to the aly temperature in hot olimates. It is

30 3
therefore difficult
nature and the storage stability

tes whilst also maintaining consumer satisfaction once

to maintain the relatively brittle
of  chogolate in  hot

<L ims
the product is placed in the mouth.

Lo
E81]

revious attempts have been made o manufacture heat-
= mouthiesl . Heab-

&Y,

-

sigstant chocolate with satisfactory

S

-~
b
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ragigtant chwooolate Wa S described 1YY WO~RA-~837/1268
comprising  a waber-in-oil w/e) microsmulsion. The

t’

cnocolate was reported to reg

»

- s temperatures of 35-404°
for up Lo 3 hours.

A  methed of producing heat-resistant chocolate was

degscribad 1in EBP-A-1 &73 8977 which alsn relarted o the

addition of a warter-in-oil (w/0)} enulsion r  have an
ctherwisgs elevated water oontant . The chocolabts was

1

reported to retain its form when subiected to temperaturs
o up to about 4590,

Dagpite these developments, there ryemainsg a nesed for a

methoed of producing a  chocolate composition having

awcallent heat-rvegistancs and good lavour and mouthfeel.

The pregant invenbio was deviged withh the aim of
fulfilling this ad. It 18 a further obiect of the present

rnvaention to provide a method which fulfills this nesd at
similar or reduced efforts when compared with other methods
of the art

Summary ©f ths Invention

The pregent invention relates o a method of producing

Shooglate COMPrising MLNING for 10-120 minabes &
compogition naving 2 Cemperature o} 3h-5¢°e(, Lhe

O
composlitlon comprising:

b |

Late base mass: and

&
"y
{
{
{
gx".n

re surtfactants

O
wharein the compositicon has a fat content of 22-30 wt.%

\‘i}

and a water content of at least 1.1 wt.% raelative o the

total mass of the composition.

This method has the benefit of facilitating the production

Ccf choecolate with much improved heat-resistance whilst

maintaining satisfactery flavour and mouthfeel. Morsover

-
N

5

e method does not  place any  particular demands on
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subseguent processing  steps meaning that it has wide

appiicability. The wide applicability and versatility of
the mathod means that integration into a chocolate-making

process reguires iittle extra effort on the part of the

manuitacturer.,

Bﬁi

eat-resigtance c¢an  be augmented by  heab-treating the

-

compogition &.g. by exposing the mixed composition to

-

microwave radiation and/or thermal heat-Ureatment .

Chooolate obtainable by the method of the present invention
nas excellient heat-resistance and isg also defined by it
contalning  the componentz of the wmiwed composition or

artaefacts of the components.

Brief Degcviption ¢f the Drawings

rgure 1: A flow diagram illustrating a method acgording ©o

the present invention including optional steps.
Detailed Descoription of the Invention
in the pregent application, the ferms “oomprising”,

Ccomprigse{s!”, “containing”’ and “contain{s}” in the context

of one o©or wnore components R« ) componentts in &

compesitiont  cover the case (1) where the referenced
componants arse the only components and alse the casge {1i)
whers oiher components are  also present. Wnen a
composgition 1s defined as containing a generic compound
.. a surfactant) in & certaln amount, the disclosure of

g

a subset <of compounds {e.g. anionic aurfactants) falling

M
1
1
sy
2y
m;
o,
3
)
(D
Y
€3
-t

within the generic claseg meansg the compounds

can pe present in said amount, and other compounds within
the generic class but not within the subset may or may not
also be contained in the compoesition. This applies mutatis

mutandis toe an individual compound({s) within the ganerio

class or subset of the generic class.

$ 5
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Uniess cotherwise stated, a range described in terms of “X-
¥7ooxr "Ivom X Lo ¥ means a range including the valusg »Y°
angd 2y, Uniess otherwise statad, the term “average”

danotes a mean averase,

Within the meaning of the pressnt invention, something 13

"heat-rezistant” when it can be esxposed for proiongead

perioda of Lime to temperature of up to 40°C, or up to
20°C, without leosing ite shape. For instance, something is

regarded as heat-rasistant 1f it exhibits & penetration
force of 100 g ov higher after maintained aib B506°C for 2

nours and measursd with a Stevens tewture analyvcey HSING a

45° cone with a speed of 1 mm/s to a depth of 3 mm. in

comparison, something that ig non-heat-resistant would

ox

-
tyvpically exhibit a penstration of 5 94 o less when

measured undeyr the same conditions .

The wmetnod of the present invention involves mixing a

composition.  This compesition is described bhelow.

The fat content of the composition is 22-30 whb.% relative
Lo the total mass of the composzition. In some swbodiments,

thie fat content of the composition is 22-29% wt.%, 24-28

wit.% oy 25-27 wt, relative o the teotal mass of the
compesition. A fat content within this range contributes

Lo improved heat-resistance and good taste and mouthfesl.

The Tat content of the composition can be measured by acid
nydrolysis followed by solvent extraction based on the

industyy standard method I0CC /AQAC 9631.1% method - Fat in
Cacas Products (18973

Accordingly, componants of the compesition contributing to

tiie fat content are those which would ke wmeasured by the
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above maethod., Material within the chooolate base mass CADn,

oy instances, contribute bto the fatbt ocontent

Further optional components can also contribute to  the

total Tat content. These components include cocoa butter,
CoCcoa  putter alternatives (CRBAs), wmilk fat and vegetable
fate which are liguid at standard ambient temperature and

pressure (SATP, 250 and 1060 kPa), wherein the total amount

h

of fat dg 1% to 30 wih.%. CRAz include ococoa butter

upstitutes (UBSs), cocea butter replacers {(CBRs! and cocoa

&
butter eguivalents (CBEs) (the latter also including cocoa

butter improvers {(CRIs))

Cocna butter ig the fat of the besns of the frulir of

.

Theoproma cacao. It can be used as such or it can be added

as part of a component comprising cocoa butter, such as
cocoa Ligquor  (usually containing about 5S¢ wt.% of ocoooa
putier; .

CBS designates lauric fats, i.e2. short-chain fatty acid

giyceridass, such as those based on palm kernel and coconut,

A

fractionated and hydrogenated, Because of poor miscibility

ith cocoa butter, CUBS is normally used with only low-fat

cocea powdsery (10-12% fan).

CBEs are defined in Directive 2000/26/EC as complving with
the following coriteria:

&) bthey are non-lauric vegetable fats, which are rich in
symmetrical monounsaturated triglycerides of the tyvpe POP,
POSE and StOSt;

Ly they are wmiscible in any proportion with corcoa

butter, and are conmpabtible with its phvsical properties
(meiting point and crystallization tewmperature, melting

rate, need for tempering phase) ;

157
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A

¢l they are obtained only by the processes of refining
and/or fractionation, which excludes snzvmatic modific

O thne trigivesrids structure.

L

Suitable CRBEs inciude illipe, Rorneo tallow, Langkawandg,

palm oll, sal, shea, kokum gurgi and mangoe kernel. CBEs are

-

ugually uged in combination with oocoa butter. In one

PN

embodiment, the compesition comprises no more than 5 wh

af CREs. (CREs also ERCOMDASHE & NATdeYy version also known as

Coooa  bulter  improver (CBYI}, having & content of

triacylglycercl containing stearvic-oleic-stearic acids. It
ig gpecifically used in chocolate formulations having a

nigh content ©of milk fat or those meant for tropical

ciimates. According to EBEuropean legiglation, as Long  as

CBks arve present at no more than 5 wb.% {(to replace cocoa
sutter), the resulting product mayv still be labeled as

chocoiate {and need not be labeled as a gubatituted

CBR designates non-tempering, non-lauric fats differit g oAn

La

composition  from  cocoa  butter and the tempering OB

(inciuding CBI). It is produced by fracticonation and

hydrogenation of oils rich in Clé and €18 fatty acids,

forming trans acids, which incgreases the aolid phase of the
fat. vitable sources for CHR  include SOVE thonssead,
paanut, rapesge nd corn {malize) oil.

vl Y

A liguid vegetable fat may be emploved when a liguid
chiocGlate product  is  desirved. Buitable vegetable fatbs

inciude corn oil, cotiton ssed oil, rapeseed oil, palm oil,

ey

saffilower oil, and sunflower oil.

The pregent invention 1is further applicable to chocolatse
products in which some or all of the fat ig constituted by
a partly or wholly non-metabolizable fat, for example

Caprenin.

The water content of the composition is 2 1.1 wi.% relative

Lo the total mass of the composition. The water content
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CAn, 1in some embodiments, ba 2 1,015 wb.%, 2 1.9 wt.%. 2
L.25 wibo%, 2 1.3 wt.%, 2 1.35 wt.% or 2 1.4 wt.% relative
o the total mass of the compoesition. The water
Can ailso be, in some embodiments, £ 2.5 wh. %, € 2.4 wt.$
2.3 W%, S Z.2 wi.%, X 2.1 wt.% or &£ 2.0 wt.%.  When th
water content i1g as defined above, the composition results

in chocolate with lmproved heat-resistance and also good

taste and nmouthfeel .

L

ihe water content of the composition can be determined oy

.g. Karl Fischer titration. Xarl Fischer titration is
guitably conducted at 50°C using a 3:2:1 {(v/v) mixture of

metnanol:chloroform: formanide to dissolve the sample.

The chocolate base mass incliuded in the composition ig not
particularly limited and can be plain, dark, milk, white
and compound choccolate base mass. In some embodiments, the
chocelate base mass comprises milk chocolate base mass,

e

white chooolate bagse mass oy a mixture of the two. The

Gtal amount of chocolate base mass in the composition is

not particulariy  limited. In  some embodiments, the
ompesition comprisaes £ 87 wt.%, € 95 wt.%, € 93 wi.% or <

L

e wh.o% relative Lo the total mass of the composition.

The composliion comprisses one or more surfactants. The

’

total content of the one or nmore surfactanta 18, 1T some

1
empodimaents 2 0.01 wt%, 2 0.05 wt%, 2 0.1 wi¥ or 2 0.2 wtyd,

and 15 sometimes in the range 0.3-2.0 wt.%, 0.4-1.9 wt.%,

.5-1.8 wt.%, 0.55-1.7 wht.%, 0.6-1.6 wt.% or 0.65-1.5 wt.%

=

A zubset of surfactants or an individual surfactant can

ails0 e present in these ranges. In some embodiments, the

one or more surfactants can  include legithin, legithin

derived from sova bean, zafflower, sunflower, corn sto.,

fractionated lecithine enrviched with either phosphatidvl

cncline, phosphatidyl ethanclamine, phosphatidyl inositol;
amirizifiers derived from cats, wmono- and diglvceridss and

their tartaric esters, wmonosodium phosphate derivatives of

(i
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mono- and diglycerides of edible fats and oils, sorbitan
monostearate, polyvexyethylaens sorhitan monostearats,
hydroxylated lecithin, synthetic phospholipids =uch as
ammoniun phosphatides, peolvglyeersl polyricinolsate {PAPR)

ctylated fatty acid esters of glveerol and propyvlisans

glycoi, polyglycerol esters of fatty acids, cltric acid

esters oI fatty acids, propyvlens giveool mono- and disstey

e
of fats and fatty acids. In some embodimsnts, the content

rangez above refer Lo the content of lecithin.

in some embodiments, % 0.2 wi. %, £ 0.1 wt.%, € 0.05 wt.% or

¥

v

S 0,025 wt.y of pure water ig added to the composition
relative to the total mass of the composition. In thesge
embodimentes, the water content of the composition resulis
from wabter content within the componente added to  the

compesition. The chocolate bage mass can, for instangs

contain wabery which therefore oontributes to the water

contant of the composition.

in some embodiments, the particles within the composition
have a Gf0 diameter in the range of 10-25% um, 12-23 um, oOr
14-21 um, A d¥90 diameter ig a term used in the art and can

be summarised as the diameter of the 94" percentile 1i.e.

50% of particlies have a diameter below this value.

Particle size distribution of chocolate is measured using a
Malvern Mastersizer 2000 and organic solvent asg  the
digpersant. A subsample of the chocolate is dispersed in
ted for

the organic solvent in a test tube and ultrasonica
3-5 wming to obtain disgcrete, individual particles prior to

being added into the Mastersizer for measurement .

The composition ophtionally compriges one or more dairvy

products, examples of which include modified whey powder,

sweel whey powder and sgkimmed milk powdsar. The total
ontent of da products 1s, in some embodiments, -10

0



E3%:

b
:;}’;

p o
N

CA 02848306 2014-03-10

WO 2013/039873 PCT/US2012/054594

who%, 0-7 wh.%, 0-5% wi.% or 0-1 wt.% relative to the tobtal

mass of the composition.

PTne  compasition may opbionally comprigse one or  more
componsnts for altering its flavour, which are somebimes

referred to as flavourants. These components mayv aliter the

degrese to which the composgition ilg sweet, sour, bitcer,
sallty oY savoury. Suitable flavours include those of
fruit, «citrus fruit, chozolate, mint, caramsl, cream,

spices, coffees, toffee, nuts and plant extracos

The composition can, in some embodiments, comprise one oy

mere of nydrated salts, hydrated sugars and hydrated sugary
alcchols In a total amount of 1-315% wt.% relative to the

taotal maas of the compoesition,

Hydrated salts include, for example, hvdrates of alkali

metal galts and hydrates of alkaline earth metal salts

SU0 as  scedium  carbonate decahydrate and magnesiun

carbonate pentahydrate. In one embodiment of the invention,

Che Ccomposition comprises up to 15 wi.% of hvdrated salts

or part thereol, somelimes £ .1 wh.%, 2 0.25 wt.% or 2 0.5
wih.%¥ and & 1% wt. %, £ 12 wt.% or £ 10 wt.%. The content of

nydrated salts 18 sometimes in the range of 0.5%-4 wt.%, and

somertimes 1-3 wt . %,

Hydrated SNGAYS ino lude, for axample, hvdrated
monocsaccharides, nydrated disaccharides and hydrated

polysaccharides. Monosaccharides incliude, for example,

T -
-

cdextrose {glucose), fructose {levulose)l, galactose, xylosse

and ribose, disaccharides ineclude, for sxample, saccharose
{sucroese) and lactose, and polvsaccharides :mnihﬂkm Loy

example, astarch, glycogen and cellulose. An exemplary and

preferred hyvdrated moncsaccharide is dextrose monchydrate,

and an exemplary and preferred hydrated dizaccharide is

£7%3
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lactoze monohydrate. In gome embodiments. the composition
comprises  5-1%  wt.% ¢f  hydrated sugars and  zsomebimes

ﬁ

comprises H-1% wb.%, B-12 wiL.% or $-11 wt.% of dextrose

monoehydrate.

Hydrated sugar alcchols include, for example, the hydrated

forme of glycerol, sorbitol, eryvthritol, xvlitol, mannitol,

tactitol and maltitol. In some embodiments, the compozition
comprises up te 1% wi.% or 5-15 wi.% of hydrated sugar

Aloohols

In some embodiments, ail the components of the composition

are orought btogether pricr to commencing mixing. In other
smbodiments, some of the components are added after the

miving has commenced as illustrated in Pigure 1, provided

that the combined componentg satisgfy the description of the

gomnosition above and that all components are added bhefore

halfway through the mixing.

The compogitlion iz  mixed for 10-12¢0 wminuates at &
Teha

W ike
temperature descoribed below. In some embodimenis, mixing
ocours for 12-110 minutes, 15-100 minutes; 1780 minutes,
20-80 minutes, or 22-70 minutesn. Mizing for Lhese time

intervals contributes to improved heat-resistance whilst

maintaining good flavour and mouthfeesel,

s

ne composition is mixed at a temparature of 3I5-509C. in
some  embodiments, mixing occurs at a temperature of 38-
4550, v 37-42°C. Mixing ait this temperature contributes to
improved heat-resistance whilst maintaining good flavour
and wmouthfeel. The temperature at which the composition is
mixed refers to the mean average temperaturs determined

over the course of the mixing.

In some enbodiments, wizing does not substantially aervate
the composition. That dis Lo say, the composition is not

4 M~

mixed to deliberately include bubbles of air or any of its
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constituent gases, but mixing can tolerate the incidental

inclusion of bubbles of air or anvy of its constituent

in some embodiments, the mixing step iz a step of conching,

which 13 a term known o those skilled in the art. In soms

emdodiments, a conching step can be used to alter the
fravour of the composition by releasing velatile components

oY Dy oxidizing components of the composition.

hilst air flowing through a conche is known to reduce

sture content of the cowmpesition being conched, this
effect 1g substantially lower in the present invention
OWwlng Lo the short time pericod and low temperature of the
mixing step. The water content of the composition bhefore

and afiter being wmine and/oy conched can, 1N soms

ampodiments, be substantlially the game.

anl

in sone embodiments, the mixing step can be performed with

a Lipp, Acustin oy Bik conche or a Hobart miwer.

el ¢

In those embodiments in which the mixing step is a conching

atep, conching  can  be conducted  using conventional

apparatus. Examples of conventional conching apparatus
ineiude a long conche, a votary conche or a continuous low

volume oonchese .,

Crice  the composition is mixed, it can optionally undergo
furtier processing sheps. Optional further processing
steps include, separately or in combination, tempering the
chocolate mass, molding and cooling the optionally tempered
chocolate mass chocolate mass {to produce a molded product)
and/or packaging the optionally tempered  Or molded
chocolate mass. Une of the benefits of the method of the

pragsent invention is that specific further processing stepns
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are not reguirved to furnish a final product having the

degsired heat-resistancs, flavour and moutrhfes]l .

In some embodiments, further processing can be optionally
3-.-:

used Lo improve heat-resistancs.,

Here, improving heat-

..

resistance includes enhancing the degres of heat-resistancs
already present in the choceolate or making the heat-

resistance property nmore robust to subseguent handling. In

f:"‘n

3

e enbodiments, the mixed composition can undergo heab-

Creatment Lo iwmprove the heat-resistance as illiustrated in

A

e

Figure 1. Heab-treatment can be conducted before during or
after optional processing steps performed after the
composition has besn mixed, provided that the optional

neal-treatment lg conducted after the mixing.

in gome embodiments, heat-itreabtment can be conducted by

exposing the composition to microwsve radiatbion, Any
3

conventional microwave source can be used for this purpose,
sucii as a oconventional 3.3 kW microwave oven or largery
scale microwave tunnel. Any freguency suitable for hsating
QUrposaes 18 appreopriate e.9. 2.4% GHz and 5.8 GHz. The
distance bketween microwave scurce and sample to be heat-

traated 18 Lypically 1s the range of 5-15 om. The microwave
Crazatment can be applied from the top and/cr the bottom of
the sample can alse be performed from the top and the

oy the

magnetrong can be in the range of §6-10&85% ki/kg whieray

bottom alternately. The energy density  induced

nigher energy density walues reduce the processing time
from  approximately 3-8 wmimutes to  approximately  10-8(

aaeaonds .,

in some smbodiménts heat-treatment ig conductaed by thermal
traatmeni 1.e. healb-treatment not implemented bv deliberats
SXposure Lo microwave radiation. This mode of heat-
treatment <can  be conducted using conventional Theating

auuipmant 8

-

Choas an oven. Thnermal heat-tresatment can, in

o

some  enboedimants, e conducted at 30-30°C0, 32-45%0 or 335



g
7

s
X3 1

b
£

L
e

CA 02848306 2014-03-10

WO 2013/039873 PCT/US2012/054594
age(, I some embodiments, nermal  heat-LDreatment  is

condueted at 30-35°C for compositions comprising 2 05 wt.$

(R 4

cocoa butiter. In some 2xbodiments, thermal heat -treaagtment
1z conducted aib 3I0-50°C for compositions Qomprising & 08
Wi, % cotea butter and 2 5 wi.% cocoa butter alternarive.
Thermal heal-treatment is, in some aevbodiments, conducted
for 2-% weeks, or 3-4 wesks, Condueting thermal heat-
treatment within this timeframe coontributes to eaxcallent
neat-resistance whilst alsge malintaining good flavour and
mouthfiesl,

In some embodiments, heat-treatment iz conducted using both
microwave -hnagad heatmtreﬁtmﬁnt and thermal heat-traatmant .
The ordery, combination and number of heat-treatments arve

net particularly limited and the two tyvpes of heat-

creatment can be used simultansously,

The pregent invention alsce relates to chocolate obtainable
By the method described above. Chocolate obtainable by the
mathod degcoribed above has heat-resgsistance ag defined above
and additionally contains the components of the compogition

defined above or artefacts of the components.

The present invention is  further illustrated by the
following Examples, which should not bhe construed as
cefining the outer limits of the invention in its broadest

aspect.

Examplies

Water Content: Approximately 1.0 g of chocolate, which has

peen aliced and choppaed into  small  pilecges to aid

diggolution, iz added to the conditioned solvent {a 1:1:1

mixture oIf Methanol, Formanmids and ¢hloroform) I A

(A |
el
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veilumetrie Xarl Fisher titration vessel held at 50°¢. It is
titrated with Hydranal Compoesite 5. Onee the snd point of

the Igilowing reaction is reached i1.e. when all water

pPreszsent has pesan consumad, the amount of titrant racuired
ig used te caloulats the amount of water in the original
SAMD LS. Meagurements ars made in duplicate and the mean

value reaonrded.

Fat Lontent: Total fat was determined by acid hydrolvsis

followed by seolvent sxbtra o based on the  industry
3 3.

o
tandard method IOCC JAQAT 88

Products {(18723) .

15 method -~ Far in Cacao

Hardnaess (healt resistance): penstrabtion foroe

0
!
o
i
5
45
8
0
o
o
(D
».

-
with a Stable Microsystems texture analvzer using a 45¢

L N W S S S e

Thne chocolate base mass comprised cocoa liguor {(10.2 wtb.%),
sucroze  {47.0 wb.%), skimmed milk powder {i2Z.5 wb.%)
aniivdrous milk fat (4.8 wt.%}, oocoa butbter (17.5 wt.%) and
swael whsy powder (8.0 wit.%) and had an overall fabt content
ocf 2% wt.%; the lecithin was purchased from a commercial

supplier; the cooea butier substitute was OERES MO 8¢

manifactured by AAK; and the chocoolate flakes comprisad

the same componants as the choooliate base maszs.

The components of Example 1 shown in Table 1 ware combinaed

1N a Brabender? mixer and mixed for 20 minutes ar  4noe

sefore  being poured inte a mould. The components  of

Comparative Example 1 were combined without using the

Brabender? mixer treatment and then poured into a mould.

'{-.r.:‘.'
R



CA 02848306 2014-03-10

PCT/US2012/054594

WO 2013/039873

L L L L L L L L L L L e e e . =

N

I 7 T §

w

5

*N
PRI &

4

-9 . -
AL..E:.‘ - Q l?

4

e
Lo ot e

:

f

o
54

4y

i

-u
:
v ol
ek T Ty ..

L

1

W L L L e WL e

1.
]
1)

-
)
8
LX)

L L L LLLLLLLLLLL XX

L e Ve Yy N N Ve S

-Ig
TR
e ) P RN
F““““*‘mﬂ.ﬂmw.-'------------q.

Q-’ﬁl--’n‘----------------qqr- L e T el S ey,

e e T T N e e N e e e N e Y e

Componant

}-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘““‘”

L h.O.._-.h.qr-.-.‘-.-.‘-.-.‘u.ﬁ.-.-.—-h-

il R N i R R R e

H----ﬂ.‘--------.-‘--‘-.““““&h*‘h“‘.‘

Cooosa Butter Substituts

w3

by

T N
F s
[ 8

LR |
'
e A ] .

O NN W “*-““““““‘Jk“‘“‘

3
£y
<

L
Ty Ty -

(g}

Lesithin

bl B L D TR R R R RS VSRS

Chocolats Flakes {g)

TenTue B e NN NN NN NN R NN N By M ey LWL LWL LWL W e S Wy

LR ll.d.‘-.-.‘-.-.‘-.-.‘-.-.‘-.-.c.-.‘qr

| ~
. - $
C L NNy
t
)
w }
t )
“ :
. ¥ ’
o S y
‘ll. “ “
Co I ey !
’ ’
- A
J - |
o RN S
F ﬁ\.. ’ 3 pod
i 4 S | \:.o / . 4 9
I 1 < 49 )
0 i S | ]
nfo Y 1 ¥ “
¢ “ : -
u 1 u [
2 n n ’
i 1 1 [
u u u [
n n n ’
i 1 1 [
u u u ’
i b 1 [
n 3 n [
" : " ¥
u 1 1 1
q 1 ¥ n
" 1 1 F
m ' !

Total (g}

NN RN RN RN RN R b W e b b b LWL WL LWL el LR el AL e W

LR N N N N N J L N N N NN e e S N 2PN 2 A o,

oy -

-y

Lecithin

ﬂm'-------.-----------*-----ﬂ‘.‘“““‘*‘t&‘“ﬁ‘

Total Fat

- - Il“““‘**-‘-ﬁbﬁwmm“ “\_{

(sl . %3

wk ., %)

K
!

Content

LA S 0 R KK N BN R RN

(ol L %)

T e "y e

onLent

»

4%

wWatey

L LI R R R R IR

Total

S T WA ol Bk By ey et WL LWL LWL LWL W L WL e e i

AT e

4 Lt

ISR

=
[}
e

L

&

e e T T T N N N N N NN N N N OB NN A A M

LR, A

L

Not

oy

W W OEEOEEOEE R YTEE MW

.............................................................

gt B R RN RN RN RS-

SOOd

.
ey

-

Sptabnia

e

TIPS M e e e e e e g LS L L L LWL

o
™
-
F 'Y

- -4

" s

H

73

i

7

& 4

Xl

A M e v ol S LT L W S e e By T I S e e

wmwmm

Analvais

- Sy
W N NN NN R e A b A e e e R LT L L L L S L L v -

alle

"‘. -~
& 21

-l . LWL LWL LWL LWL LWL WL W

- Tab
BTE

.

.\-t' :

IR

L |
&
L s,

R ek ek bl B -y =y

-
Yoy N A
'5#\' \.d‘ f-’ :tl\.u

Tagste

i

N N NN NN N B N ad e e e e e e LWL LT L L L T T A v e il - -

Ml . -
»
e
A

T e oo ool by e LWL L L P L L WL ML

131

=

e

TRy

-
&

BN NN N NN NN NN NN NN NN NN RN NN NN RN by g e LWL WL WL LWL WL WL WL WL W WL e S v el S,

Ty -

h il .y, - -

-

L LWL WL L WL WL WL WL WL WL WL WL WL S L v W S S e, e, e

—fw“'qrmw-n-—-——

-

[
o
5 +
.t

- B Gy G " G L L LWL WL WL LWL WL WL WL WL W W L N, e, e
- LWL WL WL L L L WL el L L - - -

aasasaas I FE R R R E T T L T T ey |

IR a s
asts

B
. ~
&l
!,..:_.
e

.p‘T
Ay
]

ll;‘(»‘}-?-?}l»l.lul.l.*‘}uﬁll.uI..Iu‘.llll.ullll.ullll e o M o b Il

0
24,
)
4
%

o

-
. ]
R R g

improvad heat

c

-

h
[

Ty

T
oy )
. al }-} -LI Ta

10

TN
e .

5RO W
T

LONVETILT

»
]
-

ST anos

"
A
e

the

- e
W

TiC

- 'r.".
LG

{

.

-

meathod ace

Tate

v
5

R

.
44-"-.*.
’

A
-

]
RN

s

W
s

“

DY a

R

[

*

h
e

G

4

SO L

DYt

|

nragsnt

L3
i

ﬂ"
-

the

LOW

1.
of

£

""‘I

Rrite

™ -
e

Ui

-~
.m.w
o

et

47

.

CAanCs

[

~ sl

t

“
3

e



CA 02848306 2014-03-10
WO 2013/039873 PCT/US2012/054594

obxtained by standard methods as represented by Comparaltiv
Exampie 1.

Examnlie 2 ang C

comparative Example 2

-----------'lwmm“mm-“m

The componsnts of Example 2 shown in Table 3 were combined

in & Brabender® miwmer and mixed for 20 winutes at 4090

oefore being poured into a mould. The components of

Comparative Example 2 were combined without using the
LG Brabdender® mixer treatment and then poured into a mould.

Gnee poeured into meulds, the cowmpositions of Bxamwple 2 and

Comparative Example 2 were subijected to microwave radiation

by passing samples twice throush a nmicrowave turmel: 15

pass at 3.3 m/s and 100% energy imput:; 2°% pass at 3.5% wm/s
LS and 100% energy input.

[Table 3} ) L -

. Somponent B2 | c.Ex.3
Chocolate Base Mass (g) | 1.25 | 1,25 ]

ngﬁffﬁwﬁﬁﬁEﬁr Subgtitute gg} _____ mmmmiﬁ &7 ' i4.a7

 necithin (g - L.74 1,74

________________ Chocolate Flakes {qammmmg : E 5

o Tokal @y *

o Lecithain (wt.%)}

Total Fat Comtent {wt.%) ‘ . ' G,

| 2bds fab WWhLeRL IWL.X S RS N .

| Totsl ®ater Comvemt (wt.® | 13 | 1.

Following microwave treatment, the samples were moulded and
20 stored at 16°C. One day after production, all samples were

-

packad and stored at 50°C.  The samples were then analvsed
for hardness and wmouthfesel at set time intervals the

regults of which are ghown in Table 4
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Cladims
1. A method of producing choocolate comprising mixing

for 10-120 minutes a compesition having a temperature of
35-20°C, The composition comprising:

cnocolate hase mass: and

Cne oY more surfactantos:

wierein the composition has a fat content of
WL, % and a wabter gontent of at least 1.1 wt.% relat

Che total mass of the composition.

b

A metnod according to Claim i, wherein the mixing of

the composition is a conching sten.

e

3. A mathod according to Claim 1L or Claim 2, wherein
tine total surfactant content of the composition is §.3-2.0
wi.%.

4. A mathod according Lo any preceding colaim, wherein

the temperature of the composition during mixing isg 37-
4500

Y

A method according Lo any preceding claim, wherein

the composition is mixed for 106-70 minutes.

A metihod according te any preceding olaim, wherein

&
the water ocontent of the composition is 1.2-2.% wt . %

railative Lo the total mass of the composition.

7. & meihod aceording to any preceding olaim, wherein
Lhe composition comprises one or more of hydrated salts,
nydrated sugars and hvdrated sugar alcoohols in a total
amount of 1-15 wi. % relative to the total mass of the

composition

g . A& maethod according to any preceding olaim, wherein

the chocolate base mass comprises milk chocolate, whire
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cnocgliate or a mixture of milk chorolatre and whire

chocolatbes

G . A& method according to any preceding claim, wherein

v

Lhe particles in the compositicon have a d9d diameter of 10-

25 um.

A metnod according Lo any preceding claim, wherein

LU
Che composition undergoss heat-treatment after the MIXLNG.

i

1. & method according te Claim 10, wherein the heat-

creatment comprises exposing the composition to microwave

radiation.

12. A methed according te Claim 10, wherein the heat-

Creatment comprises thermocuring at 30-5090.

13, A method accoxdiug to Claim 12, wherein the

compesition is thermocured for from 2 to ¥ weeks.

L Checolate cbtainable by a method according to

{3}

Y1
preceding claim.

R

PCT/US2012/054594
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Figure 1

Combrining the

componentas of the

A-OIPOE Optionally adding

further components

AuYing mizxing.

Mixing the components

e the composition.

Cpticnally hesat-

:
¢
;
:
!
treating the mixed :
;
¢
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