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(57) Abréegée/Abstract:

A process for the production of crumb Is disclosed in which a wet crumb feedstock comprising bulk sweetener, protein and water is
formed and then simultaneously dried and comminuted Iin a thin layer rotary paddle dryer (20). The wet crumb feedstock Is
preferably formed Into discrete, free-flowing granules prior to the simultaneous drying and comminuting. Apparatus for the
production of crumb Is also disclosed.
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(57) Abstract: A process for the production of

2 crumb is disclosed in which a wet crumb feedstock
comprising bulk sweetener, protein and water
is formed and then simultaneously dried and
comminuted in a thin layer rotary paddle dryer
(20). The wet crumb feedstock is preferably formed
into discrete, free-flowing granules prior to the
simultaneous drying and comminuting. Apparatus
for the production of crumb is also disclosed.



CA 02649233 2008-10-14

WO 2007/125291 A1 | THINVA!R AR AT 10 OO RV A

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

30

35

CA 02649233 2008-10-14
WO 2007/125291 | PCT/GB2007/001471

PROCESS FOR THE PRODUCTION OF CRUMB

The present invention relates to a process and apparatus for the

production of crumb, in particular, chocolate crumb.

The mixture of sugar, milk (or dried milk and water), cocoa mass, and

optional additives such as whey powder or lactose, known as chocolate

crumb is commonly used in the confectionery 1industry as an

intermediate in the production of chocolate. Chocolate made from

crumb is known as C‘crumb chocolate’ and has recognised flavour

characteristics which are distinct £from non—-crumb chocolates. The

flavours are developed during the production of the chocolate crumb

through heating the mixture of crumb ingredients. A fat, such as
cocoa butter, is mixed with the chocolate crumb in order to produce

the final crumb chocolate product.

- In one commonly used process of producing chocolate crumb, sugar, milk

powder, cocoa mass, water and other optional additives are mixed at

sround 50°C to 70°C to form a crumb paste containing between 5% and 105

water. The resultant crumb paste is viscous and sticky, making 1t

difficult to handle. Once mixed, the crumb paste is formed 1into a

thick slab on a moving belt and passed through an oven, 1in which 1t 1s

heated slowly under vacuum for between 30 and 120 minutes at a

y—

temperature of between 50°C and 130°C, until the water content of the

paste is reduced to around 2% or less. The dried slab of crumb paste

is then Dbroken down into small pieces, which may be stored, oOr

immediately further processed into crumb chocolate.

In an alternative process of producing crumb, liquid milk 1s used as a

starting material. The liquid milk is first condensed to around 30-40%

solids by heating under vacuum and then sugar is added to the milk and

dissolved. The resultant mixture is condensed further to around 80-90%

solids and then mixed with cocoa mass. This mixture can then be dried

on a band dryer under vacuum as described above or flash dried, for

example on a hot drum.
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In other known processes, a high water content slurry is formed. In

such processes, the slurry can be dried by depositing the slurry as a

pri—

thin film on a rotating heated roller and boiling off the moisture;

i}

however, the high temperature required to achieve the rapid boiling

results in the development of strong flavours in the resultant crumb.

Alternatively, the high moisture slurry can be sprayed through a small

y——

nozzle into a stream of hot air, which dries the droplets quickly as

they fall through a high tower; however, the spray *drying equipment

required is very expensive.

N iy

In these known processes for the production of crumb, the water

content of the wet crumb paste or slurry must be reduced to less than

22 in the final crumb so that chocolate made from the crumb is of the

correct viscosity. Attempts have been made to develop processes ILOr

—
it

the production of chocolate crumb without the presence or significant

amounts of water, thus avoiding the need to dry the crumb. Such

processes do not produce crumb with the flavour profile required and

are therefore unsuitable for use i1n the manufacture of crumb.

In the conventional process for the production of crumb described

—

above, most flavour development takes place during drying of the crumb

since it 1is at this stage that the temperature and water activity of

the paste are most suitable for Maillaird reactions to take place. The

dryving technique employed in conventional processes depends on the

physical state of the material to be dried and the flavour profile

which is desired for the crumb, for example, higher temperatures and

longer drying times tend to produce crumb having relatively strong

caramel flavours. A number of drying techniques are currently

employed. A slurry or paste having a moisture content between 5% and

15% can be dried under vacuum at a pressure of Dbetween 50mbar and
200mbar on a band dryer (as described above) or 1in a box oven;
however, long drying times are required and the cost and size of the

dryving equipment 1s high.

US 4 086 371 describes a process in which a slurry contalnlng sugar,

milk solids and up to 30% water by weight is first condensed at a high
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temperature to a water content of between 4% to 6% by weilght

and then crystallised by a process of cooling to below room

temperature and kneading. The product may be used directly to

manufacture chocolate, without the need for a drying step.

[t has been desired to provide an improved process for the

P

production of crumb while ensuring that the crumb chocolate

made from chocolate crumb produced by such a process has a

flavour matching the crumb chocolate made from chocolate crumb

produced by conventional processes.

According to an aspect of the present invention, there 1is

provided a process to produce crumb comprising:

(a) making a crumb paste comprising bulk sweetener,

protein, and water;

(b) forming discrete sticky pieces of crumb paste having

a water content of 5 wt% to 10 wt%;

(c) sequentially conditioning the discrete sticky pieces

P

of crumb paste at 10°C to 80°C to form free-flowing crumb

granules having a water content of 5 wt% to 10 wt%; and

(d) simultaneously drying and comminuting the free-

flowing granules to produce crumb having a water content of

less than 5 wt%.

pr—

According to another aspect of the present invention, there 1is

provided apparatus for the production of crumb comprising:

(a) means for making a crumb paste comprising cocoa mass

or cocoa butter, bulk sweetener, protein, and water;
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(b) means for forming discrete sticky pieces of crumb

paste having a water content of 5 wt% to 10 wt%;

(c) a separate means for conditioning to convert discrete

sticky pileces of crumb paste of free~-flowing crumb granules

having a water content of 5 wt% to 10 wt% operable at 10°C to

80°C; and

(d) means for drying and comminuting the free-flowing

crump granules.

According to a first aspect of the present disclosure, there is

provided a process for the production of crumb comprising:

(a) forming a wet crumb feedstock comprising bulk

sweetener, protein and water; and

(b) simultaneously drying and comminuting the wet crumb

feedstock in a thin layer rotary paddle dryer.

The wet crumb feedstock is the crumb mixture prior to the final

drying step and may be formed by a conventional process. The

A

feedstock may be derived from a high moisture slurry

wet crumb
which has been partially dried by another method, or it may be

made directly by mixing the crumb ingredients together to make

a crumb paste. The form of the feedstock, and its water

content, will depend on the process by which it has been

produced. In some embodiments, preferably the wet crumb

feedstock has a water content between 5% and 10%, more

preferably between 5% and 8% and even more preferably 6% by

welght.
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Thin layer rotary paddle dryers, also known as fluidised layer
dryers, are a known class of dryer. Dryers of this type

typically comprise a cylindrical body surrounded by a heating

sleeve which heats the interior walls of the body and a bladed

rotor having a plurality of blades mounted on a shaft which 1is

supported for rotation inside the cylindrical body of the

dryer. In some embodiments, a relatively small volume of wet

=y

crump feedstock relative to the volume of the dryer 1is

introduced into the dryer (preferably 50% or less, more

preferably 30% or less, still more
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preferably 20% or less and most preferably 10% or less of the volume
of the dryer) and the action of the rotors forces the feedstock into a
layer on the heated walls and through the dryex. The action of the
rotors also breaks up the crumb feedstock as it dries, so that the dry

crumb leaving the dryer has the consistency of a powder. Machines of

this type are commercially available, for example Hosokawa/Bepex

“Solidaire” dryers.

The first aspect of the present disclosure provides a process for the

production of crumb which utilises a drying technique which 1is
significantly faster and more energy efficient than the conventional
drying techniques described above. Furthermore, it utilises drying

eguipment which is significantly less expensive than equipment

required in conventional drying technigues. The residence time of the

crumb within the thin layer rotary paddle dryer 1s significantly less
than the residence time in conventlional processaes and the dryér can be
significantly smaller than conventional crumb dryers. Drying takes
place at atmospheric pressure so the need for expensive and bulky
vacuum equipment is removed. Furthermore, the dryer allows drying and
comminution of the crumb to be carried out simultaneously, thereby
combining two steps of the crumb production process and improving the

efficiency of the process still further.

The significantly different drying conditions  compared  with
conventional crumb drying techniques, such as the reduced residence

time of the crumb within the dryer compared to conventional drying

~processes, would be expected to have detrimental effects on the

development of flavour in the crumb and the flavour profile of

chocolate made from the crumb; surprisingly, this has been found not
to be the case.

For chocolate products on the market, an optimum flavour profile 1is
established based on extensive consumer testing. Different chocolate
products have slightly different flavour profiles which distinguish
them from each other and which the consumer can associate with that
product or brand. In particular, different crumb chocolate products

have slightly different flavour profiles; however, the flavour
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profiles are similar enough that any crumb chocolate product is
recognisable as a chocolate made from crumb and therefore
distinguishable from non—-crumb chocolate products. It is important for
product consistency, to meet consumer expectations,’ that the flavour
s profile of a product is maintained. In conventional crumb drying
techniques the temperature and residence times are carefully selected
in order to achieve the desired flavour profile and differences in
temperatui'e and residence time can result in changes in that profile
which would be unacceptable to the consumer. 1In particular, shorter
10 residence times in conventional dryers do not allow certain desired
.flavours to develop fully, while longer residence times may results in
over development of flavours. Higher temperatures may result in
undesirable flavours. Unexpectedly, it has been found that the
flavour profile of chocolate made from crumb produced by processes
according to some embodiments, which has been dried in a thin layer
rotary paddle dryer, has a flavour profile which substantially matches
that of chocolates made from crumb produced by conventional processes.
Furthermore, the drying conditions 3in processes according to
some embodiments can be altered such that the flavour profile of the crumb
20 chocolate produced by processes according to some embodiments can be
altered depending on the flavour profile desired. As a result,
chocolate made from crumb produced by processes according to

some embodiments is indistinguishable to the consumer from crumb chocolate

which 1s currently available, but advantageously, the crumb is
25 produced using processas and apparatus which are significantly more

efficient and cost effective than conventional processes and

apparatus, as set out above.

In some embodiments, preferably, the wet crumb feedstock is formed into

30 discrete, free flowing granules prior to step (b). Drying in a thin layer
rotary paddle dryer is particularly effective if the feedstock entering the
dryer is in a free flowing form, since the granules are more easily
moved around within the dryer by the rotor and the smaller pieces of
crumb provide a Jlarger surface area so that moisture is lost more

35 duickly from the crumb.
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According to a second aspect of the present disclosure there is

provided a process for the production of crumb comprising:

(a) making a crumb paste comprising bulk sweetener, protein and
5 water;

(L) forming the crumb paste into discrete pieces of crumb;

(c) conditioning the pieces to form crumb granules; and

(d) simultaneously drying and comminuting the granules.

10 Prior to conditioning, the pieces of crumb are sticky, liable to
coalesce and do not flow. The granules formed by the conditioning
step have a non-sticky surface and exhibit useful flow properties.
They do not adhere to each other and can be readily processed, 1in
particular, they can be efficiently dried and comminuted.

15
In some embodiments, preferably, the conditioning step comprises
maintaining the crumb at a temperature between 10°C and 80°C, more

preferably between 40°C and 60°C, most preferably between 50°C and 60°C.

20 According to a third aspect of the present disclosure there is provided a

process for the production of crumb comprising:

(a) making a crumb paste comprising bulk sweetener, protein and
waterx;

25 (b) forming the crumb paste into discrete pieces of crumb; and
(c) conditioning the pieces at a temperature between 10°C and

B0°C, preferably between 40°C and 60°C, to from crumb granules.

In some embodiments, preferably the process according to the second aspect of
30 the present disclosure further comprises drying the granules and particularily

preferably, the granules are simultaneously dried and comminuted.

In processes according to some embodiments, preferably substantially all

of the flavour development of the crumb takes place during the drying

35 step.
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In the second and third aspects of the present disclosure, the conditioning

step transforms the texture and other properties of the crumb in such
a way that it is substantially easier to handle than the crumb paste
formed by conventional methods. The change in properties brought
about by the conditioning of the crumb has significant implications
for the efficiency of the overall process. In particular, faster and
more energy efficient drying and comminuting techniques may be used
and the drying | and comminuting of the crumb can be carried out
simultaneously, thus improving efficiency of +the process still
further. This enables the size of the equipment needed to make the
dried crumb to be reduced without reducing the output of dried crumb.
Alternatively, if conventional drying equipment is used, the

throughput of crumb can be significantly increased.

Initially, crumb paste formed by mixing the bulk sweetener, protein
and water is soft and pliable and has a sticky surface. During the
conditioning process, the pieces of crumb become granules of crumb

which are more brittle and the surfaces of the granules become harder

and non-—sticky. The transformed texture of the granules means that
neighbouring granules do not stick together but are able to flow past
each other and as a result the granules in bulk have fluid like

properties, in particular, they are free-flowlng.

The properties of the granules following the conditioning process and
the significantly increased surface area of the granules in comparison

to a slab of crumb paste produced, for example, in conventional

methods enables the use of much faster and much more efficient drying
techniques to reducila the water content of the crumb. While 1in
conventional processes, the slab of crumb paste must be gently dried
under vacuum for a periocd of between 30 and 120 minutes to avoid
overheating of the outer part of the slab, the granules can be dried
at atmospheric pressure in between 10 seconds and 15 minutes, using
more efficient dryers which are not suitable for the drying of crumb
slabs. In particular, the free-flowing behaviour of the granules can
be taken advantage of to avoid the use of slow, static drying
techniques, for example thin layer rotary paddle dryers can be used to

dry the granules. By replacing the conventional drying apparatus with



CA 02649233 2013-09-05

21862-1206

more efficient dryers and by eliminating the wvacuum apparatus, the
process of the present invention is both faster and cheaper and

utilises apparatus which 1is significantly cheaper and more compact

than apparatus presently used.

The significantly smaller size of the crumb granules prior to drying
compared to a s8lab of crumb paste, for example, in conventional

processes and the brittle texture which the granules obtain during

conditioning mean that further reduction of the particle size of the
10 granules can take place within the dryer during the drying process.
Although any type of dryer may be used with advantage in the second
and third aspects of the invention, "'a thin layer rotary paddle dryer
incorporating a rotor, in which the free flowing granules are
continuously stirred or agitated in order to decrease the drying time
15 and to comminute the granules, is preferred. Machines of this type
are commercially available, for example Hosokawa/Bepex Y“Solidaire”
drvers. As the size of the crumb granules 1is reduced, the surface

area which is exposed increases rapidly thereby further reducing the

length of time required to dry the crumb. The time and energy
20 (thermal and mechanical) required to complete the overall process of
producing the dried crumb is therefore reduced not only by conducting

the two steps at the same time but by the reduction in the drying time

required as a result of the simultaneous comminution of the crumb

granules.

25

In some embodiments, preferably, the drying step is complete within

between 10 seconds and 15 minutes, more preferably between 30 seconds

and 5 minutes and most preferably, between 1 minute and 3 minutes.

30 In some embodiments, for processes in which a thin layer rotary paddle dryer 1is

used, hot air may be pumped through the dryer at a rate of between 0.08m’/kg of
crumb and 4m’/kg of crumb, preferably between 0.5m>/kg and 1m’/kg and

at a temperature of between 20°C and 180°C, preferably between 50°C and

120°C, more preferably between B0°C and 100°C

35

Drying does not need to be carried out under vacuum, since it 1s

effective at atmospheric pressure. This avoids the requirement for
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bulky, expensive and troublesome to maintain and run vacuum equipment,

which 1s reqguired in conventional drying procedures 1n order to

effectively dry the slab of crumb paste. Even 1in the absence of a

vacuum, the drying step in the process according to some embodiments
5 1s between 10 seconds and 15 minutes, in contrast to the

dryiﬁgl time of at 1least 30 minutes under wvacuum required in

conventicnal processes.

Although a small amount of moisture may be lost from the surface of
10 the granules during the conditioning process, the water content of the
conditioned granules is substantially similar to that of the crumb
paste before conditioning. The conditioning step, therefore, creates
a more useful form of crumb paste, while leaving the composition
almost unchanged. The crumb powder leaving the dryer regquires no
15. further processing and is indistinguishable from crumb produced using

conventional techniques.

Preferably, in processes according to some embodiments, step (a)

comprises making a crumb paste comprising between 5% and 10% water.

20 This proportion of water in the crumb paste has been found to optimise

the results of the conditioning process.

In some embodiments, preferably, the protein in the crumb made 1in

step (a) is a milk protein which is preferably provided by skimmed milk

25 powder, or whole milk powder.

The bulk sweetener can be, for example, sucrose, maltose, lactose,
glucose syrup, fructose, or a polyol, such as maltitol, lactilol,
Xxylitol or erythritol.

30
In some embodiments, preferably, the conditioning process is completed within

between 0.5 and 120 minutes. The length of time which is required to condition

the crumb is more than compensated for by the reduction in the time
required to dry the crumb granules as a result of the conditioning and
35 the overall process of producing dried crumb from crumb paste 15
significantly faster than conventional processes. The crumb 1S

conditioned until the desired properties are obtained, that 1is, until
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the granules are sufficiently hard and brittle that they are able to
flow freely and be readily comminuted after drying. The length of
time which this takes will of course vary depending on the size and
water content of the granules and the temperature at which the
5 conditioning is carried out. Granules which are made with lower water

content can be conditioned in very short times at higher temperatures

and vice versa.

In some embodiments, preferably, the granules are dried in the dryer such that

10 the resulting crumb contains 5% or less water by weight, preferably 4% or

less water by weight, more preferably 2% or less water by weight.

In some embodiments, preferably, the pieces of crumb are formed by extruding

the crumb paste through a die plate having a plurality of holes of a diameter of

15 10mm oxr less, preferably followed by cutting the extruded crumb paste.

In some embodiments, preferably, the granules are comminuted to form a powder

of particles of less than lmm in diameter. Since the granules of crumb mixture
are already relatively small, preferably between 3mm and 20mm in length
20 and approximately 10mm in diameter, the percentage reduction in size
required to form the £final crumb powder is low, compared to the
reduction in size which is required in conventional processes in which
a large slab of crumb paste must be reduced in size to a powder. The
enexrgy input required to bring about the comminution in the process of
25 the present invention 1s therefore significantly reduced compared to

conventional comminution processes and can easily take place within

the time which the granules are held within the dryer. The
comminution process 1is facilitated by the Dbrittleness of the
conditioned particles.
30
The crumb produced by processes according to some embodiments is
particularly suiltable as an intermediate in the production of
chocolate and if the crumb is intended for this purpose, cocoa mass
can be added to the crumb mixture in step {(a). The crumb produced by
35 the process of the invention requires no further processing before
being refined in the next stage of the chocolate maklng process.

Crumb produced by a process according to the inventiaion is also
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sultable for the production of a variety of other foodstuffs, such as
chocolate powder for chocolate drinks, and any additional ingredients

which may be desired can be added to the crumb in the initial mixing

process oxr may be added to the final crumb powder.

According to a fourth aspect of the present disclosure there is provided

apparatus for the production of chocolate crumb comprising:

(a) means for forming a wet crumb feedstock comprising bulk
10 sweetener, protein and water; and
(b) a thin layer rotary paddle dryer for simultaneously drying

and comminuting the wet crumb feedstock.

Accdrding to a fifth aspect of the present disclosure there is provided

15 apparatus for the production of crumbk comprising:

(a) means for making a crumb paste comprising bulk sweetener,

protein and water:;
(b) means for forming a plurality of pieces of crumb paste;

20 (c}) means for conditioning the pieces to form crumb granules;

and
(d) means for simultaneously drying and comminuting the

granules.

25 In some embodiments, preferably, the means for conditioning the granules
comprises means for maintaining the granules at a temperature between 10°C and
80°C, preferably between 40°C and 60°C, most preferably between 50°C and 60°C.

Preferably, the means for simultaneously drying and comminuting the
granules comprises a thin layer rotary paddle dryer.

30

According to a sixth aspect of the present disclosure there is provided:

(a) means for making a crumb paste comprising bulk sweetener,

protein and water;
35 (b) means for forming a plurality of pieces of crumb paste; and
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(c) means for conditioning the pieces at a temperature between
10°C and 80°C, preferably between 40°C and 60°C, most preferably
between 50°C and 60°C, to form crumb granules.
5 In some embodiments, preferably, apparatus according to a sixth aspect of

the present disclosure further comprises means for drying the granules and

preferably, simultaneously comminuting the granules.

In some embodiments, preferably, in the fifth and sixth aspects of the present

10 disclosure, the means for simultaneously drying and comminuting the granules
comprises a thin layer rotary paddle dryer. Preferably, the means for making a
crumb paste comprises an extruder, for example, a screw extruder or a
Z—-blade mixer. Preferably, the means for forming a plurality of
pieces of crumb paste comprises a die plate having a plurality of

15 holes of a diameter of 10mm or less and a cutter, through which the

crumb paste may be extruded.

.
H

odiments of the invention will now be further described, by way of

example, with reference to the accompanying drawing which shows Schematically

20 apparatus used in a process according to all aspects of the present

Anvention.

Apparatus for producing dry crumb according to the invention may be
carried out using the apparatus 2 shown schematically in the figure.
25 The crumb paste ingredients are introduced into a screw extruder 4

through an inlet 6. 1In the extruder 4 the ingredients are intensively

mixed together and heated to a temperature between 50°C and 85°C. The
resultant paste has a water content between 5% and 10% and is viscous,
soft and sticky in texture. The paste is extruded through a die plate
30 8 having a plurality of holes of a diameter between 2mm and 10mm and
cut by a fly cutter 10 adjacent the die plate into pieces 12
approximately 3mm to 20mm in length. The pieces 12 are transferred
from the cutter 10 to a conditioner 14 through an inlet 16. In the
conditioner 14 the granules 12 are held at a temperature of between
35 10°C and 80°C for between 0.5 and 120 minutes. This conditioning
process causes the sticky and pliable pieces 12 to transform into non-

sticky and brittle conditioned granules 18. The granules 18 have a
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hard surface which enables them to flow freely without sticking to

each other, 1n contrast to the pieces of crumb 12, which have soft,

sticky surfaces. During the conditioning process, a small amount of

moisture may be lost from the surface of the granules; however, the

moisture content of the conditioned granules i1s still approximately 5%

to 10% by weight.

After the conditioning process 1s complete, the conditioned granules

18 are transferred from the conditioner 14 into a thin layer rotary
paddle dryer 20 through an inlet 22. The thin layer rotary paddle
dryer 20 comprises a cylindrical body 24 surrounded by a heating

sleeve 26. A bladed rotor 28 having a plurality of blades 30 mounted

on a shaft 32 1s supported for rotation inside the cylindrical body 24

gu— -

of the dryer. The interior of the dryer 20 is at ambient pressure and

is heated by the heating sleeve 26 to a temperature of between 70°C and

150°C, preferably between 80°C and 130°C, more preferably between 90°C
and 120°C. In addition, hot air may be pumped through the body of the

*

dryer 1in order to assist movement of the crumb through the dryer and

removal of moisture from the dryer. In additaion, hot air may be
pumped through the dryer. The residence time of the granules 18
within the dryer 20 is between 10 seconds and 15 minutes. During the

—

drying process the water content of the granules 18 1s reduced to

approximately 2% or less and the brittle granules 18 are broken up by
the rotating blades 30 into increasingly smaller particles. The

resultant dried and comminuted crumb 34 leaves the dryer through an

outlet 36 to be processed further, immediately or after storage. The

po——

final crumb 34 has the consistency of a powder, and approximately 75%

P

by weight of the crumb is of a particle size less than 1lmm in

diliameter.

ey

The production of a confectionery product according to the invention

wlll now be further described with reference to the following example:

Example 1

The ingredients listed in the table below were metered into a seven

section twin screw Buhler extruder BCTG62.
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Ingredients % by weight

sugar | 52

Skimmed milk powder - 20.3

Wheybowder ’ 5

Lactose 5

Cocoa mass 12

Water 5.7

TOTAL 100%

The ingredients were mixed in the extruder at 60°C and the resultant

crumb paste was extruded through a die plate having 12 holes of Zmm

diameter and cut into 3mm pieces, which were transferred to a

conditioner and held at a temperature of 25°C for 90 minutes, until the

pieces had become brittle granules with hard surfaces. The granules

were transferred into a thin layer rotary paddle dryer, the interior

walls of which were at a temperature of 130°C, 1in which they were

heated for 2.5 minutes. The granules were broken up inside the dryer

.

by a rotor having a number of blades and rotating at 600rpm, which

also advanced the crumb through the dryer towards the exit point. Hot
air at a temperature of 120°C was pumped through the dryer at a rate of
50 m®> per hour. The crumb leaving the dryer after the 2.5 minute drying

F

period was a powder with a water content of 1.8%.

Example 2

A ‘white’ crumb, without cocoa mass, was produced Dby the process

described above in Example 1 using the ingredients shown in the table

below.
Ingredients % by weight
sugar 03
Skimmed milk powder 37
Cocoa butter 2
Water o
TOTAL 100%
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form crumb:

Ingredients % by weight
sugar 17.5
Fresh who;e milk 79
Cocoa mass 3.5
Water 0
TOTAL 100%

Fresh whole milk was condense

and dissolved.

concentrated to 5% solids t

conditioned by shearing and cooling in a Z blade mixer

at 30°C,

the thin layver paddle dryer as described above in

Example 4

until granular i1n texture.

d to 40%

o form a paste.

solids and the sugar was added

The cocoa mass was added and the resultant mixture

The paste was then

for 20 minutes

The granular material was dried in

Example 1.

The 1ngredients listed in the table below were mixed together in a Z

blade mixer for 4 minutes to

form a crumb paste:

Ingredients 3 by weight
sugar 50
Skimmed milk powder 20
Whey powder 5
Lactose D
Cocoa mass 12
Water 8
TOTAL 100%

The paste was

a vacuum oven at 170°C and a

p—

pressure oOfrL

the average water content o:

strips were removed <£from the

pleces having a diameter of less than 5Smm.

- the paste was

oven,

formed into strips Im x 1l0cm x 5cm in size and dried in
85mbar for 30 minutes until

0% .

The partly dried

allowed to cool and ground into

The pleces were fed into a

thin layer rotary paddle dryer and dried as described in the previous

examples.
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Example 5

The ingredients listed in the table below were used to form crumb:

Ingredients % by weight
sugar 17.5
Fresh whole milk 79
Cocoa mass 3.5
TOTAL 100%

The fresh whole milk was. condensed to 40% solids and the sugar was

added and dissolved. The cocoa mass was added and the resultant
mixture was concentrated to 15% solids. The slurry was deposited on a
heated drum and the water content was reduced to 5%. The partly dried

product was scraped from the drum 1in flakes and the flakes were fed

into a thin layer rotary paddle dryer and dried as described above in

the previous examples.

Example 6

A paste containing 8% water was made as described 1n Example 4. The

paste was fed into a standard paddle dryer type Komline 1.6W and dried

to 5% molsture content to form a granular material. The granular

material was fed into a thin layer rotary paddle dryer and dried as

described above in the previous examples.

Comparative Test

Samples of chocolate made from crumb produced by processes according

to the i1nvention (CHOC;,,) were tested by an expert sensory panel of 20

people, along with samples of chocolate made from crumb produced by

existing crumb making processes (CHOCgrq4) . The tests were carried out

as blind tests in a controlled environment and for each sample, the

panel was asked to identify certain flavours in the sample and rank

y—

the level of each flavour on a scale of 0 to 10, where 0 corresponds

to an absence of the flavour and 10 corresponds to a strong flavour.

Such tests are routinely carried out for new chocolate products. The

h—

table below shows the average wvalue for each type of flavour for

chocolate made from crumb produced by a conventional technique and
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chocolate made from crumb produced by processes according to the
invention. For each flavour attribute, the scores for CHOCy,y, and

CHOC.q Were analysed for statistical difference.

FLAVOUR CHOC..4 CHOC; ..\
Cocoa 5.38 5.52
Sweet 71.58 7.54
Cream 4.65 5.08

Cooked Milk 6.03 6.32

Caramel 5.81 5.58

Caramelised 1.47 1.59

Acid 2.65 2.81
Sour Milk 0.43 0.22
Throatburn 4.31 4.48
Vanilla 3.56 3.03
Treacle 0.01 0.13

the

As can be seen from the table, flavour levels 1n the chocolate

made from crumb produced by processes according to the invention are

very sSimilar to those 1in the chocolate made

from crumb made DY

conventional techniques and therefore, the products

the

produced using

will be

and invention

processes apparatus according to

indistinguishable to the consumer from currently available products.

the

The statistical analysils showed that for all of flavour attributes

iy

the two sets of

'}

scores were not significantly different at the 95%

confidence level.

While in the embodiment described the process uses ingredients which

are sultable

for the production of a crumb intended

it waill Dbe

for the production

r——

of chocolate,

appreciated that a process or apparatus

—
e

according to the invention could be used to produce a wide variety o:

—_

crumb based products containing bulk

sweetener, water and

protein,

other optional ingredients.

It will also be appreciated while in the embodiment described

that,

the temperature and duration of the conditioning step are specified
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within a particular range, the conditions required in the conditioning

—

step in order to obtain the desired properties of the granules will

depend on the ingredients used in the crumb. It will be apparent to

the skilled man how the parameters of the process and apparatus can be

adapted 1in order to achieve the same results for different crumb

compositions.

While in the embodiment described, the drying process takes place in a

thin layer rotary paddle dryer, it will be appreciated that the drying

(and combined comminuting) steps in processes according to the second

and third aspects of the invention can be achieved in other types of

dryers. It will also be appreciated that, while in the embodiment

described the formation of the crumb pieces 1s achieved by extruding

the crumb paste through a die plate having a plurality of holes

followed by cutting, pilieces can be formed in other ways and extrusion

is not an essential part of the formation process. A process

according to the invention may be carried out with granules of a

different shape and/or size to those described in the embodiment, and

P

the granules may be the same or slightly different shapes and sizes to

cach other.

While in the embodiment described, the £final crumb has a particular

water content and particle size, 1t will be appreciated that a process

and apparatus according to the invention can be used to produce crumb

having a different water content and/or a different particle size.

While in the embodiment described, the drying step 1s carried out at

atmospheric pressure, 1t will be appreciated that drying can also be

carried out under wvacuum.
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CLAIMS:
1. A process to produce crumb comprising:

(a) making a crumb paste comprising bulk sweetener,

protein, and water;

(b) forming discrete sticky pileces of crumb paste

having a water content of 5 wt% to 10 wt3;

(c) sequentially conditioning the discrete sticky

F

pieces of crumb paste at 10°C to 80°C to form free-flowing

crump granules having a water content of 5 wt% to 10 wt%; and

(d) simultaneously drying and comminuting the free-

flowing granules to produce crumb having a water content of

less than 5 wt%.

2. A process according to claim 1 in which the crumb
after drying 1n step (d) has a water content no more

than 2 wt%.

3. A process according to claim 1 or 2 in which the

P

discrete sticky pieces of crumb paste are conditioned in a step

at 50°C to 60°C.

4, A process according to claim 1, 2, or 3 in which

drying takes place in a thin layer rotary drier.

5. A process according to claim 1, 2, 3, or 4 in which

-

the discrete sticky pieces of crumb paste are formed in

step (b) by extrusion through a die plate and cutting.

-

0. A process according to any one of claims 1 to 5

carried out at atmospheric pressure.
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F

7. A process according to any one of claims 1 to ©

wherein step (c) is complete within between 0.5 minute and

120 minutes.

8 . A process according to any one of claims 1 to 7 1n

which the protein 1s a milk protein.

9. A process according to any one of claims 1 to 8 1n
which the crumb paste further comprises cocoa mass Or cCcocoa

butter.

10. Apparatus for the production of crumb comprising:

(a) means for making a crumb paste comprising Ccocoa

mass Oor cocoa butter, bulk sweetener, protein, and water;

ﬁ

(b) means for forming discrete sticky pieces of crumb

paste having a water content of 5 wt% to 10 wt%;

(c) a separate means for conditioning to convert

discrete sticky pieces of crumb paste of free-flowing crumb
granules having a water content of 5 wt% to 10 wt% operable at

10°C to 80°C; and

(d) means for drying and comminuting the free-flowing

crumb granules.

11. Apparatus according to claim 10 in which the means

F

for making a crumb paste and the means for forming discrete

F

sticky pieces of crumb paste are an extruder fitted with an

extruder die and cutter.



CA 02649233 2013-09-05

21802-1200

21

12. Apparatus according to claim 10 or 11 in whilich the

L.L

means for dryving and comminuting the free-flowing crumb

granules i1is a thin layer rotary drier.

13. Apparatus according to claim 10, 11 or 12 in which

the means for drying and comminuting the granules operate to

simultaneously dry and comminute the free-flowling crumb

granules.
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