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Abstract

The invention is directed to a proceés for the preparation of
an encased snack comprising in this order the steps of (1)
providing crumb material, (2) forming the crumb material
under pressure to produce a shell, (3) introducing a filling
into the shell, (4) forming a cover of crumb material on the
filling in the shell under pressure, and (5) optionally
baking the thus formed assembly. The invention 1is also
directed to the encased snack obtainable by the process and

to a mould comprising a lower die and first and second upper
dies for use in the process.
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117 773 uS/cda

Encased snack

Description

'The present invention relates to an encased snack comprising
a crumb material casing and a filling. Moreover, the

invention relates to a process for the preparation of said
encased snack.

Background Art

Certain conventional snacks consist of baked dough material
and a f£illing wherein the snack is usually prepared by co-
extrusion of bread crumbs and the filling. However, these

snacks have an irregular shape, and problems occur during
baking when the £illing content exceeds 40 wt.%.

Snacks having a regular shape can be abtained using a
moulding process to give products with exposed f£illings.

In particular, EP 1 256 280 BY9, assigned to Kraft Foods,
describes a process for making bread snacks with a £filling
wherein the filling has a high water content. Such snacks
have shelf-lives at chilled or ambient temperatures of more
than 6 weeks. The process described therein is characterized
in that ground baked bread is used as raw material. The

process is said to be particularly useful for snacks on the
basis of rye bread and includes the following steps:

(i) the baked bread is ground,
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(ii) water is added to the ground bread to improve its
extrudability and to adjust its water activity to about
0.95-0.98 or higher,

(iii) the bread-water mixture is kneaded to a bread dough,
(iv) the bread dough is coextruded with the f£illing and
(v) snacks are formed, packed and pasteurized.

The water activity (ay) of a substance is defined as the
percent equilibrium relative humidity (% ERH) divided by 100.
It can also be defined as the ratio of the water vapour
pressure over the substance (p) to that over pure water {pp}:

aw = P/PQ

Multiplication o©f the water activity by 100 gives the
relative humidity o©of the atmosphere in equilibrium with the
food:

ERH (%) = 100 x ay

In practice, the water activity is a measure of "free® water
in a food sample as opposed to "bound" water. Water activity
merits closer attention as it is a critical factor that
determines the shelf life of food products. While
temperature, pH and several other factors can influence
whether an organism will grow in a food and the rate at which
it will grow, water activity may be regarded as the most
important factor. Most bacteria do not grow at water
activities below 0.91, and most moulds cease to grow at water
activities below 0.80. By measuring the water activity of
foodstuffs, it is possible to predict which microorganisms
will or will not be potential sources of spoilage.

US 200670110514 Al, assigned to Kraft Foods, on the other
hand, discloses shaped snacks made from baked dough crumbs.
In particular, this reference describes a process for shaped
snacks comprising the steps of shredding baked dough
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material, forming the shredded baked dough material to
produce a shell, and introducing the filling into the shell.

None of the prior art snacks endures heat treatment after
assembly, which would result in beneficial taste and

appearance. Since consumers are interested in snacks that are
appealing and shelf-stable without preservatives and, at the

same time, have a high filling content wherein the filling is
fully encased with crumb material, there was the need to

develop new processes for the preparation of such snacks.

In view of the knowledge about the prior art snacks, the
present inventors have created a process for the preparation

of an appealing snack comprising a crumb material casing and
a filling wherein the encased snack has an evenly shaped
surface, a long shelf-life, and does not need preservatives.

Disclosure of the invention

In accordance with the present invention, there is provided

an encased snack comprising a crumb material casing and a
filling.

The invention also pertains to a process for the preparation
of an encased snack comprising in this order the steps of

(1) providing crumb material,

(2) forming the crumb material under pressure to produce
a shell,

(3) introducing a filling into the shell,

(4) forming a cover of crumb material on the filling in
the shell under pressure, and
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(5) optionally baking the thus formed assembly.

In one embodiment, the present invention provides a process for
the preparation of an encased snack comprising in this order the
steps of (1) providing free flowing crumb material, (2) forming
the crumb material under pressure to produce a shell, (3)
introducing a filling into the shell, (4) adding additional free
flowing crumb material onto the filling, and (5) forming a cover
of the additional free flowing c¢rumb material on the filling in
the shell under pressure, and (6) optionally baking the thus
formed assembly, wherein the free flowing crumb material is
selected from shredded baked dough material, breadstuff, cereal-
based material, deficient waste material from snack production,
cheese-based material, soy protein or tofu-based material or a

combination of any of these.

Another embodiment provides an encased snack obtained by the
above noted process. The encased snack comprises a shell of a
first free flowing crumb material obtained by forming the free
flowing crumb material under pressure; a filling; a cover of
compressed additional free flowing crumb material on the filling
in the shell obtained by adding additional free flowing crumb
material onto the filling and compressing the additional free

flowing crumb material under pressure.
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In one embodiment, each of the crumb material and the filling
of the encased snack has a water activity of (.60 or more,
preferably 0.85 or more and more preferably of from 0.93 to

0.98.

Moreover, the present invention is directed to a mould which

ls suitable for forming the crumb material under pressure to
produce a shell and for forming a cover of crumb material

under pressure.

It has been found that the encased snack of the invention is
capable of exhibiting an improved shelf-life still providing
an improved taste and appealing appearance after prolonged
storage, especially for encased snacks having a water
activity of 0.90 or more and using refrigerated storage.

Brief description of the drawing

Figure 1 illustrates an embodiment of the process for the
preparation of the encased snack of the present invention
using a mould 1 comprising a lower die 2 and a first and a
second upper die 3 and 4.

Figure 2 illustrates an example of an encased snack of the
present invention. s

Figure 3 illustrates a mould 1 comprising a lower die 2 and a
first upper die 3 which is suitable for forming the crumb
material uwnder pressure to produce a shell according tao the

present invention.

Figure 4 shows an embodiment of first and second upper dies 3
and 4, providing a sealed snack casing. |
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Detailed description of the invention
The process of the invention enables the manufacture of a

- range of encased snacks comprising a crumb material casing

and a filling. The process of the invention comprises the
following steps:

(1) providing crumb material,

(2) forming the crumb material under pressure to produce
a shell

(3) introducing a filling into the shell,

(4) forming a cover of a crumb material on the filling in

the shell under pressure, and

(5) optionally baking of the thus formed assembly.

Optionally, the process according to the invention may
comprise an additional step of adding water to enhance
stickiness of the crumb material at shell formation or to
compensate water loss due to the optional baking step and to
adjust the water activity of the final snack to a target
level of preferably 0.60 or more, more preferably 0.85 or
more and even more preferably of from 0.93 to 0.98.

Crumb material as used in the present invention includes any
eatable material in crumb form, i.e. free flowing eatable
crumbs, such as shredded baked dough material, breadstuff,
cereal-based material, deficient waste material from snack
production, cheese or meat-based material, soy protein or

tofu-based material or a combination of any of these in the
form of free flowing crumbs.

Step (l) of providing crumb material can be conducted by any
suitable means. If the crumb material is derived from baked

9
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dough material, step (l) can be conducted by shredding baked
dough material by any suitable means, such as a rotating
knife cutter or a high shear mixer, as exemplified by a
Stephan cutter,

The baked dough material may be any baked dough material
selected from the group ¢omprising cake, biscuits, bulked-
baked bread such as rye bread, white bread, toast, brioches,
rolls and cookies or a combination of two or more thereof.

The baked dough material is preferably rve bread or biscuit
dough.

Breadstuff as used in the present invention includes pretzel

sticks, potato chips and peanut flavoured puffed corn
products etc.

Cereal-based material may be any grain-based material
including cornflakes, oat flakes, oat bran, wheat whole seeds
roasted and/or coated with sugar, muesli and may comprise
nuts and/or fruit pieces or further components.

Cheese-based material can be derived from any known cheese or
dalry material and includes dry parmesan cheese, pizza
cheese, non-melting cheese and process cheese-based powder.

Meat-based material includes cooked, cured, dried, frieq,
baked or raw meat such as minced meat or salami.

The crumb material may contain or be supplemented with
further components such as, flavours, colorants, fat binding
fiber material, such as cat material, binders such as
hydrocolloids, etc. Examples for such further components are
flour, dried glucose syrup, egg white powder, raw dough,
gelatine or starches of any nature. Especially, pre-
gelatinized starch has proven suitable to enhance the
stability of the snack casing at make. It is preferable that
the crumb material contains binders reacting with water, such

¥
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as pre-gelatinized starch. The binder enables the outer
surface'of the encased snack to firm-up and to become more
appealing at the end of the process according to the present
invention. Moreover, the additional components such as
binders and/or fat binding fiber material improve the
flowability., .

Preferably, the additives (excluding water) amount to 50% by
weight or less, more preferably 30% by weight or less, even
more preferably 10 % by weight or less, most preferably 5 %
by weight or less, based on the weight of crumb material plus
additives.

If the material used as crumb material is shredded, the
additional components may be added before, during or after
shredding, depending on the form of the components. If the
additional éomponents are added after shredding, it is
convenient to mix the components and the crumb material
accordingly.

Depending on the type of crumb material and additional
components, the encased snack according to the invention may
be soft or crunchy.

The shell forming of the crumb material happens under
pressure. To produce a shell in accordance with step (2) of
the process according to the present invention the first

upper die 3 is pressed into the lower die 2 (see figure 1) at

a pressure of preferably between 1 and 10 bar depending on
the crumb material. For rye bread crumbs the pressure is
pfefefably between 4 and 6 bar, for biscuit crumbs the
pressure is preferably between 3 and 5 bar.

In step {2}, the crumb material preferably has a temperature
of between 0°C and 80°C, more preferably of between 10°C and
25°C.
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Introducing the £ :i.'lling into the shell according to step (3)
can be conducted by any sultable means, such as extruding the
filling into the shell by means of an automated process or
with a piston dosing pump. Even distribution and accurate

dosing of any filling is desired and this can be accomplished
by conventionally known means.

The filling according to the invention c¢an be any one

selected from the group consisting of chocolate, fruit, dairy

products, vegetables, vegetable-based materials such as
sauces including ketchup and mustard, cereals and meat-based
material as well as vegetable-based fat or protein spreads
like soy or a mixture of one or more of anvy of these.
Chocolate includes any dark or white varieties, with or
without pieces and could be of soft spreadable or solid
consistency. Examples of fruit usable in invention include
whole fruit or fruit pieces, purees or pastes, dried fruit,
julce concentrates and mixtures thereof. Fruit includes choke
berry, cranberry, blueberry, plum, black currant, strawberry,
apple, green grape, goose berry, peach, red currant, orange
and green pear or mixtures of one or more of'any of these.
Dairy-based fillings can be derived from whole milk
concentrates, reduced fat milk concentrates, fat free milk
concentrates, skim milk concentrates, milk protein |
concentrates, fat-enriched milk protein concentrates, cream,
anhydrous milk fat, concentrated milk fat or butter, whey
concentrate, whey protein concentrate, fat enriched whey
protein concentrate, yoghurt, cultured curd and cheese
varieties, or mixtures of one or more of any of these and
also in combination with other food ingredients. Cheese
according to the invention includes any cream cheese,
natural, ripened and processed cheese., Dairy-based products
could be added in ligquid form, as a semi-viscous spread that
may be aerated or as firm/pre-shaped pieces or in a
shredded/powdered form and could be flavoured with herbs and

spices in any direction. Meat-based fillings according to the
invention include ingredients like raw, cured, smoked or
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cooked meat of any acceptable animal ofigin in combination
with other food ingredients. They could be added as a pre-

shaped sausage or pieces thereof or as a spread and could be
flavoured with herbs and spices in any direction.

Preferred examples of savoury £illing include dairy and meat-
based or vegetable ingredients or combinations thereof that
could be stabilized and preserved with conventionally known
food ingredients. Sweet fillings include dairy, fruit or
chocolate ingredients or combinations thereof that may be

stabllized and preserved with food ingredients known in the
art.

If desired, the process according to the invention may
comprise an additional step of solidifying the filling after
introduction into the shell by cooling, for example when
chocolate or melting fat based spreads are used as fillings.

It is preferable that the water activity of the filling
corresponds to the water activity of the crumb material, i.e
the shell and cover material, to prevent moisture migration
at storage. The water activity of the filling is thus |

preferably 0.60 or more, more preferably 0.85 or more and
even more preferably of from 0.93-0.98

The encased snack according to the invention preferably
comprises 10 wt.$% or more of.the filling, more preferably 30
wt.% or more of the filling and even more preferably 40 wt. %
or more of the f£illing, based on the weight of the snack.

Forming the cover of crumb material on the filling in the

shell under pressure (step (4)) can be conducted using the
same crumb material as used to produce the shell. Yet, the

crumpb material can also be different and may be selected from

the group of crumb materials described above. Additional
components, which may be selected from the group of
additional components defined above, may be added to the

It
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crumb material for the cover with the same preferences as
discussed above.

To produce the cover of the snack in accordance with step
(4), a second upper die is used that will be described below.
This step is conducted by providing c¢crumb material as a layer
on the filling and gently compressing said layer on top of
the f£i1lling at a pressure of about 1 to 2 bar.

The design of the upper dies depends on the dimension of the
lower die and determines wall thickness and stability of the
casing. To enable the preocduction of an optimally encased
snack, it is advantageous if the top rim of the first upper
die is designed conically with an inversely tilted angle,
preferably in the range of about 45° to 60° (see figure 4).
The angle is adjusted based on the snack gize and on the
desired cover thickness. Corresponding to the design of the
first upper die, it is pfeferable if the second upper die has
an exposed rim having a height h of 1 to 2 mm at a width w
corresponding to the wall thickness of the shell to ensure
that the pressure is enforced to the edges of the earlier
produced shell (see figure 4).

The dies can be made of any suitable material, preferably
metal. It is preferable that the dies are coated with Teflon
or other anti-sticking material. The dies can have an in-
built temperature-adjustment, i.e. cooling.and/or heating
element. The use of heat at pressing allows a more specific
stabilisation of the shell and cover produced. The dies can
preferably allow for a temperature variation of between -10°
and 250°C. The properties of the encased snack can be
adjusted, inter alia, by the die temperature, the pressure

applied and the residence time of the dies in touch with the
crumb material.

After forming the cover of crumb material in step (4), the
thus formed assembly can be removed from the mould before the

10
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optional baking step. However, the optional baking step can
also be conducted in the mould with or with out an upper die.
If the assembly is taken out before baking, it is preferable
to put the assembly upside down, i1.e. with the cover formed
in step (4) pointing downwards (see figure 1).

The optional baking step (5) can be conducted in any
conventional oven, however, baking i1s preferably carried out
using infrared radiation because it is advantageous to
achieve quickly the desired temperature of 80-30°C at the
shell /cover surface without overheating of the snack filling.
For dough casings having a wall thickness (i.e. a thickness
of the shell and/or the cover) of 3-5 mm, IR heat enables
baking within less than 2 minutes. For this purpose, an IR
Module from Heraeus Noblelight c¢an be applied consisting .of 9
shortwave dual tube infrared radiators made of quartz glass
and golden reflectors. These tubes arranged in a housing
sized 930x500x240 mm provide an area performance of 108 kW/m<
at maximum power absorption of 37.5 kW. After releasing the
snacks from the mould onto a convevor belt sufficient surface
baking can be accomplished within 1,5 min residence time
underneath the IR module when using only 50% of maximum
power. Conventional baking ovens can be used as well for free

snack baking at 235°C within 5-6 minutes or baking in the
mould within 7-8 minutes.

Additional steps may be employed in the manufacturing process
of the invention, for example. spraying water or liquid binder
solutions (that may contain egg or starch or any other food
ingredient-derived adhesive material) on the snack and/or
coating the snack with, e.g., sesame, poppy seed, nuts etc.
before or after the optional baking step. Such coating can be
conducted during snack formation. That is, e.g., sesame,
poppyY seed or nuts can be provided in the mould of the
invention before the crumb material is filled into the lower
die of the mould to be formed into a shell. Coating the
encased snack can, on the other hand, also be carried out

11
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after assembly of the snack, for example by applying an icing
or by means of a chocolate enrobing process.

In other words, the process of the invention is suitable for
the preparation of encased snacks, both coated and uncoated,
containing a wide variety of fillings like chocolate, fruit,
dairy products, cereals and meat-based material as well as
-vegetarian soy or a mixture of two or more.

The snacks according to the invention can have a high filling
content, a constant filling/dough ratio and are evenly
shaped. In addition, the snacks according to the invention
have an appealing surface and have an increased shelf-1life
under chilled and ambient conditions and do not require
preservatives, when handled in a clean manner after the
optional baking step until final packing. Packaging could be
arranged under modified atmosphere conditions to prevent
eventual mould growth. However, preservatives like sorbic or
propionic acids or alcochol spraying can be applied for the
case that hygienic conditions prior to packaging can not be
maintained in a clean manner.

Further below, the mould in accordance with the invention
will be described.

Mould 1 of the invention comprising a lower die 2 and a first
and a second upper die 3 and 4 is suitable for use in
formation steps (2) and (4), respectively, of the process
according to the invention. The first upper die 3 is
preferably designed such that the top rim is conical with an
inversely tilted angle, preferably in the range of about 45°
to 60°, as shown in figure 4. The angle depends on the snack
size and on the desired cover thickmess. The second upper die
4 has an exposed rim having a height h of preferably 1 to 2
mm at a width w corresponding to the wall thickness of the
shell to ensure that the pressure is enforced to the edges of
the previous produced shell (see figure 4). The lower die 2

12
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can have any shape depending on the upper dies 3 and 4 and
the snack to be produced.

The form and the outer appearance ¢f the snack, its size and
its wall thickness are determined by the mould that is used.
It is preferable that the shell/cover thickness is between
about 1 to 9 mm, preferably between about 1,5 and 7 mm and
more preferably between about 2 to 5 mm. The snack can have
any suitable form such as a bar or a bagel. It is preferable
that the snack has an overall weight of between about 10 and
200 g, preferably between about 20 and 100 g. It is noted
that the surface of the shell and the cover can have an
empbossing that is stamped into said surface during shell
and/or cover formation if the lower and/or second upper die
has an appropriate pattern.

Examples

Following below, specific embodiments of the process and an
encased snack of the invention are exemplified.

(i) Determination of water activity (aw)

The water activity (a, value) is determined at 25°C using the
instrument AquaLab Model XC-2 and following the
manufacturer’s instructions for the instrument. The linear
cffset of the instrument is verified against known salt
standards, one of which displaying an a, above that of the
sample and the other one displaying an a, below that of the
sample. The a, of a distilled water has to be 1.000 * 0.003.
The measurement of the a, value of the sample is repeated
until two successive values differ by less than 0.003. The a,

value assigned to the sample is the average ¢of those two
values.

13
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Example 1 ~ Preparation of filled soft or crunchy
cookie/cereal bars

Filled soft or crunchy cookie/cereal bars were prepared

according to the following protocol and using the ingredients
and amounts shown in Table 1.

Procedure:

1. Shred cookies or cereal/dried fruit or nuts-based

muesli mix into crumbs via a Thermomix (Vorwerk) to
target crumb size of 1-2 mm.

2. Mix-in dry food ingredients (i.e. egg white powder,
biscuit flavour Silesia, nut flavour Quest, Glucose

syrup type binder, cold swell pre-gelatinized starch or
flour) to create crumb material.

3. Spray water directly into the mix and distribute by
gently mixing.

4. Fill crumb material thus obtained and optionally nuts
into the lower die as first layer, press first upper
die at ambient temperature at around 6 bar for 2

seconds to create shell, add chocolate or milk-~cream
filling into the shell.

5. In the case of chocolate filling: cool to solidify the
chocolate via 5 min cooling with blasting cold air.

6. Add crumb material on top and fix with gently pressing

at 2 bar via ambient temperature cover former (second
upper die) for 2 seconds.

7. Take out of mould and check weight; spray water on top
1f a softer casing is desired.

14
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1t

8. Bake free for 1 to 1.5 min via IR baking module at 50%
power set of 37.5 kW unit.

9. Let cool and package.

g g g | g

Muesli /oat cereal crumbs | | 300 | = | 300

2
'Biscuit flavor Silesia m_m

Nut flavor Quest 1 o0,¢ |
Glucose syrup type binder - | 15 | ] 15
giiirswell/pre-gel starch or 20,00
Water (Spray)
Total crumb mix:
Nuts 2-3 $m | 1,00 | 0,00 | 1,00 | 1,00
MWilk créme filling (a,70.931| | 123,00 20.00
Milka chocolate [ 23,00 23,00 [ | |
Water spray outside | 1,00 | 1,00 | 5,00 | 5,00 |

The snacks thus obtained were appealing and had a water

activity of 0.7 in the case of chocolate containing snack and
0.8929 in the case of the milk créme filling containing snack.

Example 2 - Filled whole wheat bagel or bar

Filled whole wheat bagels or bars were prepared according to

the following protocol and using the ingredients and amounts
shown in Tables 2 and 3.

15
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Procedure:

1. Knead all components of table 2 i1n Diosna kneader.

2. Proofing for one hour.

3. Cook dough indirectly in Stephan cutter at 67 °C for 2
min, cool and shred at 45°C

4. Add 100 gram Purafarin SD and continue shredding while
cocling; take out when loose dough crumbs are formed:;

5. Shred normal bulk white bread for a few second in a
Thermomix (Vorwerk).

6. Mix loose dough crumbs with norma.l white bread crumbs in

given ratio (see table 3) by a gentle tumbler mixer (no
kneading) .

7. Add seeds to metal bar mould.

8.Fi1ll crumb material obtained undexr item 6 (see table 3)
into lower die, press first upper die at 65°C at 4 bar for
l second to create shell, place filling (see table 3) into
the shell, add crumb mix (see table 3) on top and fix with
gently pressing second upper die that was adjusted to &5°C

at 1 bar for 1 second; take out of mould and check weight,
spray with water, add sesame seed.

S. Bake free for 2.5 min via IR with baking module at 50%

power set of 37.5 KW unit or bake in an conventional batch
oven (MIWE) at 245°C of 6 minutes.

10. Let cool and package.

16
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The bagels and bars thus obtained were appealing and had a
water activity of about 0.95 when applying an Aw reduced
cream cheese filling with an Aw of 0.97.

330
&g -} 100

330
330
330
100

uni
O

8,00
00,00

™
Q
o0

0

-
Ei
=

50,00 | 40,00
50,00 | 60,00

add seeds to mold
crumb mix (shell) 32,00 16,00

Filling (ay reduced cream cheese) | 25,00 23,00
13,00
51, 00
49,00
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The embodiments of the present invention for which an exclusive

property or privilege is claimed are defined as follows:

1. A process for the preparation of an encased snack comprising in

this order the steps of

(1) providing free flowing crumb material,
(2) forming the crumb material under pressure to produce a shell,

(3) introducing a filling into the shell,

(4) adding additional free flowing crumb material onto the

filling, and

(5) forming a cover of the additional free flowing crumb material

on the filling in the shell under pressure, and
(6) optionally baking the thus formed assembly,

wherein the free flowing crumb material is selected from shredded
baked dough material, breadstuff, cereal-based material, deficient
waste material from snack production, cheese-based material, soy

protein or tofu-based material or a combination of any of these.

2. The process according to claim 1, wherein the free flowing crumb

material comprises a food grade binder.

3. The process according to claim 1 or 2, wherein the filling 1is
selected from the group consisting of chocolate, fruit, dairy

products, vegetables, cereals} meat-based material, vegetable-based

materials, vegetable-based fat and protein spreads.

18
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4 . The process according to any one of claims 1 to 3, wherein baking

i1is conducted with infrared radiation.

5. An encased snack obtained by the process according to any one of

claims 1 to 4, the encased snack comprising:

a shell of a first free flowing crumb material obtained by

forming the free flowing c¢rumb material under pressure;
a filling;

a cover of compressed additional free flowing crumb material on

the f£filling in the shell obtained by adding additional free flowing

crumb material onto the filling and compressing the additional free

flowing crumb material under pressure.

6. The encased snack according to claim 5 comprising 10 wt% or more

of filling, based on the weight of the snack.

7. The encased snack according to claim 5 or 6 wherein each of the

first free flowing crumb material and the filling has a water activity

of 0.60 or more.

8. Use of free flowing crumb material in the process according to

any one of claims 1 to 4 or for the preparation of the encased snack

according to any one of claims 5 to 7.

9. The process according to claim 2, wherein the food grade binder

1s pre—gelatinized starch.
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10. The process of claim 1, wherein the additional free flowing crumb

material forming the cover is a different material from the first. free

flowing crumb material forming the shell.

11. The process of claim 1, further comprising the step of adding
water to at least one of the first free flowing c¢rumb material and the

additional free flowing crumb material.

12. The encased snack of claim 5, wherein the additional free flowing
crumb material forming the cover is a different material from the

first free flowing crumb material forming the shell.

13. The encased snack of claim 5, wherein the process of forming the
encased snack further comprises the step of adding water to at least
one of the first free flowing crumb material and the additional free

flowing crumb material.
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