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(54) Title: GRANULATED SUGAR PRODUCT

(57) Absiract

A granulated sugar product comprises a core material substantially of 2 granulated first sugar and a surface material substantially of
a second sugar, the second sugar material being less dense than the first sugar material. The product may include a sweetener.
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GRANULATED SUGAR PRODUCT

The present invention relates 10 a granulated sugar product and a process for

“making such a product and, 1n particular, to a product intended to be used as

a substitute for granulated sugar. .

Many and varied attempts have been made over a number of years (o produce
a granulaled sugar product with similar appearance 1o sugar. the sime
cweetness and half the bulk density. The product should. when dispensed by
a variety of measures eg. spoons, deliver less, preferably, only half or less,
of the weight for the same sweetness when compared with granulated sugar.

The product should also exhibit the "erunch" and reflective appearance of

granulated sugar.

The present invention has been made from a consideration of this probiem and
in order to provide a granulated sugar product having one or more of the

above-mentioned characteristics.

According to one aspect of the invention there is provided a granulated sugar
product comprising a core material substantially of a granutated first sugar
material and a surface material substantially of a second sugar material,
wherein the second sugar material is less dense than the first sugar matenial

and wherein the second sugar material is fluffy and light.
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Advantageously the second sugar material is sufficiently flutTy o give it a
significantly reduced bulk density. Preferably the second sugar material
comprises a honeycomb effect and typically is a foam dried sugar.

The surface material may cover only some or all of the surface of the first

suaar vranule  The product may also tncorporaie a sweelener, preferably

ligh intensity sweelener.
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in this manner, a granulated sugar product can be provided with an overall
bulk density less than the bulk density of the granulated first sugar and.
therefore, act as a lighter alternative to the first sugar product whilst
maintaining the granulated form and "crunch”. Furthermore. by the use of
5 appropriate quantities of sweeteners, a lighter product with the same sweetness

as the first sugar may be obtained.

Preferably, the first sugar is sucrose but any granulated sugar product may be
used. By granulated is meant such products as would include, for instance,
10 commercial table sugar and caster sugar but.not icing sugar. Thus, typically
granulated may imply having crystals of at least 0.1 mm or between about 0.1
mm and 1.0 mm, more preferably 0.2 mm and 0.8 mm and including
specifically castor sugar having crystals in the range 0.27 to 0.34 mm and
conventional granulated or table sugar having crystals in the range 0.60 0

15  0.67 mm. Preferably, the crystal sizes are in the range 0.27 mm to 0.67 mm.

The second sugar may be selected from any sugar product. Preferably. it may
be selected from sucrose, glucose (dextrose, anhydrous & mono), fructose,
lactose (anhydrous and hydrated), maltose, Ribose, galactose. dried glucose
20 svrups, grape sugar, arabinose, raffinose. mannose, rhamnose. iso-maltose.
gentobiose, trehalose, cellobiose, néohesperidose. maltotriose. parose.

neokestose. stachyose.

The sweetener may be any sweetener. Preferably, the sweetener is selected

from sorbitol (F420), mannitol (E421), isomalt (E953). maltitol (ES65).

25

lactitol (E966). xylitol (E967), acesulfame k (E950), aspartame (E951).

cyclamic acid and sodium and calcium salts (E952), saccharin and its sodium.

AMENDED SHEET




10

)

potassium and calcium salts (E954), thaumatin (E957), neohespendine DC

{E959).

More preferably, the sweetener is aspartame and/or acesulfame K and/or other
high intensity sweeteners. The high intensity of the sweetener is defined in
terms of its sweetness compared with sugar on a weight basis. Preferably. the
high intensity sweetener is at least 30 times, typically 200/300 times or at
least 100 times, as sweet as sugar on a weight basis. Preferably, the product
comprises two sweeleners, typically both aspartame and acesulfame K. In
general aspartame tastes good but rends not to be heat stable whereas
acesulfame K is heat stable but does not taste as good. The product may

tnclude a liquid component such as water. The amount of added liquid

typically determines the consistency of the mixture. Preferably. the surface

material is in a powder form. More preferably, the surface marerial
comprises a foam dried material. Preferably, a surface material having a
lower calorific density compared with sucrose is used. The lower calerific
density may be due to the _chemical or physical form of the surface material
or both. Preferably, a low density maltodextrin is used. Preferably. the
maltodextrin is in" powder form and most preferably the maltodextrin
comprises foam dried maltodextrin.  Foam drying is a known process
comprising pumping gas under pressure into the feed to the spray drier prior
to the sugar being spray dried. Foam dried sugar has a houeycomb effect
which gives it a significantly reduced bulk density. Thus. preferably a sugar

that is fluffy and light is used.

Preferably, the product comprises the first sugar in the range of 60-90% by
weight, more preferably, 75-85% by weight. Preferably. the surface material

is 10-40% by weight, more preferably. 15-25% by weight. Preferably, the
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sweetener, typically aspartame and/or acesulfame K.is0.1-1.0%

by weight.

more preferably. 0.1-0.5% by weight. Preferably. about 0.4% sweetener or

about 0.2% each of aspartame and acesulfame K 1s used. Preferably about

0.18 to 0.22% each of aspartame and acesulfame K 15 used.

According to a second aspect of the invention there is provided a

method of

producing a granulated sugar product comprising mixing a core material of

a granulated first sugar material and a surface material substantially of a

second sugar material, wherein the second sugar material 1s less de
the first sugar material in such a manner as 1o result in a

mixture and wherein the second sugar material is fluffy and light.

nse than

gglomeration of the

Preferably, the components of the mixture are as described above with respect

10 the first aspect of the invention. Preferably. the mixing is by

means of a

Jow shear mixer or slow speed blender. Alternatively, a batch or coninuous

agglomerator may be used. Preferably. liquid, typically water, is added to the

mixture during mixing. The liquid may be added by spraying atomised liquid

onto the mixture. Advantageously, the liquid turns the mixture into a slurry.

but, preferably, does not dissolve the majority of the granulated fir

St sugar o,

preferably, the majority of the surface material aithough the liquid will,

inevitably, dissolve some of the sugars. Advantageously dissolv

ing a smail

amount of the sugars, the liquid. once dried. has the effect of encouraging the

first sugar and the surface material o agglomerate thus producing larger

granules with lower bulk density than the first'sugar. Preferably, the hquid

is waler but any liquid able to solubilise sugars may be used. Pre
liquid is non-toxic and is easily evaporated. Preferably. 0.05-5%
weight, typically, water, is used, more preferably, 1.0-2.0% b

used

ferably. the
of liquid by

y welght s
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Preferably, the mixture is mixed in a low shear mixer and a small amount of
liquid, typically water, is added. As a specific example. 50 mi to 3.0 lires
water may be added to an approximately 60 kg mixture. This results in the
even and permanent agglomeration of the mixwure with all of or some of the

5  aforementioned characteristics. The low shear mixer may be of any suitable

type such as drum types, tote blenders or slow speed blenders.

Alterativety, the mixwre may be added o a batch or continuous agalomerator
such as 4 fluidised bed agglomerator. Such an agglomerator may comprise
10 a vessel having an air distribution grate at a lower end thereof. One or more
filters may be positioned at an upper end of the vessel to filter out entrained
solids. Nozzles for spraying atomised liquids, (ypically water. may be
positioned in, on or adjacent to the vessel. for example in the sides or top of
[h? vessel. Preferably, a small amount of sugar is added to the liquid or
15  water in either embodiment before it enters the mixer or agglomerator as it

has been found that this gives berter results.

Preferably . the method comprises mixing using a mixing machine as described
in GB 2026881, which document is incorporated herein by reference. Thus.
30 preferably the method comprises mixing by means of a mixing niachime m
which the components of the mixmure are mixed by means of two counter-
rotating shafts with blades, where some of the blades have different angles of
incidence and different blade areas in order to obtain a good mixing of the

COmponents.

Preferably. the mixing machine comprises a mixing chamber in which twe
shafts are arranged in substantially the same horizontal plane, the shafts being

provided with blades or paddles disposed at an angle to and parallel with the

e el N ot &
R ~ pRegn
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shafts, the shalts rotating in opposite directions. Although the machine may
be operated as described in GB 2026881 with reference to Figure 4 thereot.
it is preferred that the machine is operated such that downward movements

are on the side where the shafts mrn toward one another.

wn

Preferably, the mixing machine is operated such that the blades have a
peripheral rotational velocity of at least 1.2 m/sec or berween 1.2 and 1.8

m/sec,

{0 Preferably, a plurality of opposing pairs of blades of certain area are mounted
on each shaft, positioned 90° transverse of the centerline for the shafts and
with the blade wings disposed at a 450 angle in relation to the shaft centreline.
The supports for the blade wings of some opposing pairs of blades may be
displaced 90° in relation to the supports for other pairs as specifically

15 described in GB 2026881. Other specific features of the machine. such as the
disposition and form of the blades at the ends of the shafts, may be as
described in GB 2026881. As previously mentioned it is preferred that the
machine 1 operated conversely to the operation described in GB 2026881 in
that the shafts are rotated in contra-rotation with downward movement of the

20 shatis being on the side where the shafts trn towards each other. This allows
the mixing to take place towards the lower region of the chamber. that is
below the level of the shafts. It has been found that such operatiun gives

surprisingly better results.

235

According to & third aspect of the inveuntion there is provided a method of

producing a granulated sugar product comprising the steps of:-

ARIENDED SHEET
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(iy  adding a core material substantially of a granulated first sugar. and a
surface material to a low shear mixer or slow speed blender having at

least two driving shafis, the shafts being provided with blades arranged

at an angle to and paraliel with the shafts, wherein the surface material

wn

is less dense than the first sugar material and wherein the surface
material comprises substantially a second sugar. dextrins. sorbitol.
mannitol. starch, cellulose. inulin, glycogen, xylitol. levoglucason or

maltel (and ethyl derivative}: and

10 {iiy  operating the mixer or blender such that the shafts rotate in opposie

directions.

Preferably, the shafts of the mixer or blender are disposed in substantially the
same horizontal plane and preferably the mixer or blender is operated such
15  that downward movement of the shafts is on the side where the shafts turn

roward one another.

Preferably. the mix or blender is as described in GB 2202681 with reference

to Figures 1 1¢ 3 thereof and/or as described above.

The method may include adding sweetener, liquid or other method steps
described herein. The surface material. sugars and sweeteners may be as

aforedescribed herein.

25  The invention further includes a method of producing a granulated sugar
product of the invention and a product produced by means of 2 method of the

Invention.

.
LrepnED SHEET
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According tc a further aspect of the present invention there 5 provided a
oranulated sugar product comprising a mixture of granulated sugar.
maltodextrin and high intensity sweetener.  Preferably the producl 18
crystaliine. Preferably, the sweetener is as described above. Preferably, the
product comprises two sweeteners, typically both aspartame and acesulfame
K. The product may include a liquid component such as water. The amount
of added liguid typically determines the consistency of the mixuwre.
Preferably. a low density mahiodextrin is used. Preferably. the maltodexirin
is in powder form and most preferably. the maltodextrin comprises foam dried
maltodextrin. Foam dried maltodextrin has a honeycomb effect which gives
it a significantly reduced bulk density. Thus, preferably a maltodexirin that

is fluffy and light is used.

Preferably, the product comprises granulated sugar in the range of 60-90% by
weight, more preferably 75-85% by weight. maltodextrin 10-40% by 'weiglu
more preferably 15-25% by weight and sweetener, typically aspartame and/or
acesulfame K, 0.1-1.0% by weight more preferably 0.1--0.5% by weight.
Preferably, about 0.4% sweetener or about 0.2% each of aspartame and
acesulfame K is used. Preferably about 0.18 to 0.22% each of aspartame and

acesulfame K is used.

According to a still further aspect of the present invention there is provided
a method of producing a granulated sugar product comprising mixing
granulated sugar, maltodextrin and high intensity sweetener in such a manner
as 0 result in agglomeration of the mixwre. Preferably. the components of
the mixture are as described above. Preferably, the mixing is by means of a
low shear mixer or slow speed blender. Alternatively. a batch or continuous

agglomerator may be used. Preferably, liquid, typically water. is added to the’

AMENDED SHEET
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mixture during mixing. The liquid may be added by spraving atomised liquid

one the mixmure,

Preferably, the mixture is mixed in a low shear mixer and a small ameunt of

Ln

liguid, 1ypically water, is added. As a specific example. 30 ml 10 3.0 litres
water may be added to an approximately 60 kg mixture. This results in the
even and .permanent agglomeration of the mixwure with all of or some of the
aforementioned characteristics. The low shicar mixer may be of any suuable

type such as drum types, tote blenders or slow speed blenders.

Alternatively, the mixture may be added to a bawch or continuous
agglomerator such as a fluidised bed agglomerator. Such an agglomerator
may comprise a vessel having an air distribution grate at a lower end thereof.
Orne or more filters may be positioned at an upper end of the vessel to filter
out entrained solids. Nozzles for spraying atomised liquids. typicaﬁy water.
may be positioned in, on or adjacent to the vessel, for example in the sides
or top of the vessel. Preferably, a small amount of sugar is added to the
liquid or water in either embodiment before it enters the mixer or

agglomerator as it has been found that this gives better results.

Preferably. the mixer or blender is as described above and is operated as

described above.

According to another aspect of the invention there is provided a method of

25 producing a granulated sugar product comprising the steps of:-

(1) adding granulated sugar, starch or hydrolysis products thereof and high

intensity sweetener (o a low shear mixer or slow speed blender having

AMENDED SHERT
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at least two driving shafts, the shafts being provided with blades

arranged at an angle to and parallel with the shafts: and

(i)  operating the mixer or blender such that the shafis rotate in opposite

directions.

Preferably. the mixer or blender i1s as described above and is aperated as

deseribed above,

Preferably. the starch or hydrolysis product thereof is a low bulk density
material. Preferably, the hydrolysis product of starch is maltodextrin. The
method may include adding liquid or other method steps described herein.

The sugar, maltodextrin and sweetener may be as described herein.
The invention further includes a method of producing a granulated sugar
product of the invention and a product produced by means of a method of the

invention.

The invention will now be described further by way of example only. and

with reference to the accompanying drawings and examples in which:-

Fig. 1 15 a schematic view showing use of a low shear mixer in the method

of the invention; and

Fig. 2 is a schematic view showing use of a fluidised bed agglomerator in the

method of the invention.

AMENDED S

3l
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Reterring 1o Fig. 1 granulated sugar. maltodextrin and aspartame/acesulfame
K. are added as shown schematically by arrow A. in powdér form to a tow
shear mixer or slow speed blender | comprising an open topped vessel 2
having mixing blades or paddies 4 located therein. The blades are mounted

on a driving shaft 6 which is rotated by motor means 8 so that the blades

L

move slowly. 1t 15 preferable that on certain mixers the rowation ts reversed
to that of conventional operation. In normal operation on certain mixers such
as that described in GB 22026881 the two shafts twrn towards cach other with
upward movement on the side where the shafts turn toward each other so that
10 the paddles take the product and mix them at the top of the vessel where these
two sets of paddles meet. [t is preferable for the inventicn that the two shafis
urn ward each other with downward movement on the side where the shafts
rn toward each other and that the mixing takes place at the bouom of the
machine where the paddles meet. [t will be appreciated that any suirable low
15 shear mixer or slow speed blender may be used and for example, a ribbon or
screw mixing means may be used instead of blades 4 and shaft 6. Although
ribbon mixing means are normally run at high speed such means could be run

slowly for the purpose of the present invention.

.20 While or after the powders are added, liquid such as water is added typically
wihile the blades are moving. This is illustrated by arrow B. As the mixture
is mixed. the mixture agglomerates and the resultant product is output via a .

suitabte outlet 10 on the vessel 2, as shown by arrow C.

23

Referring to Fig. 2, the mixture 12 is added to a fluidised bed agglomerator
comprising an open topped vessel 14, Liquid is sprayed into the vessel via
one or more nozzles 16 located in or on the vessel. Typically the nozzles 16

are designed to atomise the liquid. The base of the vessel {4 comprises a

AMENDED SHEET




mesh plate 18 and the vessel is connected to an air supply or fan 20 so that.
in use, alr passes up through the mesh plates, through the mixture and out

through the filters 22 located at the top of the vessel 14,

5 It has been found that a product of the invention or produced using a method
of the invention has one or more of the aforementioned desired characeristics
and is cost effective to produce.

Method of Preparation
10

Load a mixing machine as described in GB 2026881 with reference to Figures
1 10 3 thereof with 28.30 kg (sucrose) sugar or ground oversize plus 0.079g
each of Aspartame and Acesulfame K. Start the machine at full speed. Add
1 wet mix of sucrose sugar (2.70 kg) and water (0.75 kg) and mix for 43
15 seconds. Stop the machine. Add 5.000 kg sugar followed by 7.67 kg
maltodextrin (foam dried). Mix for 10 seconds on full speed and discharge
into bin. Transfer to Calmic container and gently mix. Sieve through 2 mm
screen. keeping the load on the screen low. If the bulk density starts (o
increase. the amount of water in the wet mix may be increased by 50 ml. at
20 a time undil the required bulk density is obtained. It is preferred that the
mixing machine is operated such thai the shafts rotate in opposite directions
with downward movements on the side where the shafts wrn toward one
another so that the mixing zone lies below the level of the shafts in contrast

10 the mixing method described with reference to Figure 4 of GB 2026881.

The above procedure produces a maximun: bulk density of 0.38 g/ce.

AMENDED SHEEY
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S 13-
[t will be appreciated that the present invention is not intended to be restricted

10 the details of the above embodiments which are described by way of

example only.

Througheut this specification and the claims, the words “comprise”,

“comprises” and “comprising” are used in a non-exclusive sense, excepl

where the context requires otherwise.




eosr o se saer ae
L] e a
. sea . :
L R,
e 2 o H .
oo 4 sewes o *eee

10

15

25

CLAIMS

A granulated sugar product comprising a core material substantially of a
granulated first sugar material and a surface maerial substantially of a second
sugar material, wherein the second sugar material is less dense than the first

sugar material and wherein the second sugar material is fluffy and tight

A granulated sugar product according to claim 1, wherein the second sugar

material is sufficiently fluffy to give it a significantly reduced bulk density.

A granulated sugar product according to claim 1 or 2, wherein the second

sugar material comprises a honeycomb effect.

A gramulated sugar product according to claim 1, 2 or 3, wherein the second

sugar material comprises a foam dried sugar.

A granulated sugar product according to any preceding claim, wherein the

surface material covers only some or all of the surface of the first sugar

granule.

A granulated sugar product according to any preceding claim, wherein the

product incorporates a sweetener.

A granulated sugar product according to any preceding claim, wherein the

product comprises a high intensity sweetener.
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A granulated sugar product according to any preceding claim, wherein the first

sugar material is sucrose.

A granulated sugar product according to any preceding claim, wherein the
second sugar material is selected from sucrose, glucose (dextrose, anhydrous
& mono), fructose, lactose (anhydrous and hydrated), maltosé, Ribose,
galactose, dexirins, dried glucose syrups, sorbitol, mannitol, grape sugar,
arabinose, raffinose, mannose, starch, cellulose, inulin, glycogen, xylitwl,
levoglucason, rhamnose, maltol (and ethyl derivative), iso-maltose,

gentobiose, trehalose, cellobiose, neohesperidose, maltotriose, parose,

neokestose, stachyose.

A granulated sugar product according to any of claims 7-9, wherein the
sweetener is selected from sorbito! (E420), mannitol (E421), isomalt (E953),
maltitol (E965), lactitol (E966), xylitol (E967), acesulfame k (E950),
aspartame (E951), cyclamic acid and its sodium and calcium salts (E952),

saccharin and its sodium, potassium and calcium salts (E954), thaumatin

(E957), nechesperidine DC (E959).

A granulated sugar product according to any preceding claim, wherein the

second sugar material comprises a low density maltodextrin..

A granulated sugar product according to any preceding claim, wherein the

product comprises the first sugar material in the range of 60-90% by weight.
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A granulated sugar product according to any preceding claim, wherein the

product comprises the second sugar material in the range of 10-40% by

weight.

A granulated sugar product according to any of claims 7-13, wherein the

product comprises the sweetener in the range of 0.1-1.0% by weightr

A method of producing a granulated sugar product comprising mixing a core
material of a granulated first sugar material and a surface material substantiaily
of a second sugar material, wherein the second sugar material is less dense
than the first sugar material in such a manner as to result in agglomeration of

the mixture and wherein the second sugar material is fluffy and light.

A method of producing a grapulated sugar product according to claim 135,
wherein mixing is by means of a mixing machine comprising a mixiog
chamber in which two shafts are arranged in substantially the same horizontal
plane, the shafts Be'mg provided with blades or paddles disposed at an angle to
and parallel with the shafts, the shafts rotating in opposite directions.

A method of producing a granulated sugar product according to claim 16,
wherein the machine is operated such that downward movements are on the

side where the shafts turn toward one another.

A method of producing a granulated sugar product according to claim 16 or
claim 17 wherein a plurality of opposing pairs of blades of certain arca are

mounted on each shaft, positioned 90° transverse of the centerline for the
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shafts and with the blade wings disposed at a 45° angle in relation to the shaft

centreline.

19. A method of producing a granulated sugar product according to any of claims

1-14 comprising the steps of:-

()  adding a core material substantially of a granulated first sugar material, and a
surface material substantially of a second sugar material, wherein the second
sugar material is less dense than the first sugar material to a low shear mixer
or slow speed blender having at least two driving shafts, the shafts being
provided with blades arranged at an angle to and parallel with the shafts; and

(i) operating the mixer or blender such that the shafts rotate in opposite

directions.

20. A method according to claim 19, wherein the shafts of the mixer or blender
are disposed in substantially the same horizontal plane and the mixer or
blender is operated such that downward movement of the shafts is on the side

where the shafts trn toward one another.

21. A product produced by means of a method as claimed in any of claims 15 to

20.

22. A product substantially as hereinbefore described with reference to and as

illustrated in the accompanying drawings.

23. A methad substantially as hereinbefore described with reference to and as

illustrated in the accompanying drawings.
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