1 Title: ice confection aerated with gas 5 Field of the _invention:

This i nventWOPSR¥93tes to aerated ice confections. It is parti

applicable to mlk protein containing confections, eg ice cream ice mlk,
frozen yoghurt and frozen custards. These confections are prepared at [ow
tenperatures and are intended for 10 Iconsunption in the frozen
state. Background of the invention: The conpositions of ice confections
have devel oped over the years and a typical characteristic is the aeration
of the conposition. This 15 feature is referred to-as overrun and is

0
e aerated hix FHENE oficp sRubaAStated FERL B °CUCr T Un maybe f rom
about 20%to about 200% wi'th the range for usual commercial products being
fron1about5 Field of the invention: This invention relates to aerated
ice confections. It is particularly applicable to milk
protein containing confections, eg ice cream, ice milk,
frozen yoghurt and frozen custards. These confections are
prepared at low temperatures . and are intended for
10 consumption in the frozen state. '

- 3ackground of the invention: The compositions of ice

- confections have developed over the yéars.and a typical

characteristic is the aeration of the composition. This

15 feature is referred to as overrun and is quoted as a
percentage ie -

% overrun-100 x mmmwwm

volume of pre-aerated mix

20
Levels of overrun maybe from about 20% to about 200% with
the range for usual commercial products being from about
40% to about 150%.

25 - The presence of a dispersed gas in the ice confection can

lead to dimensional changes with change in ambient
pressure. The ambient pressure will usually change as the
ice confection is transported through a considerable
geographic height difference or placed in an environment of

30 continuous low pressure, eg an aircraft. The volume
changes will be proportlonal to the volume of gas dispersed
as discrete cells.

_ 'The effect of these dimensional changes can be apparent in
35 packaged ice confedtions, for example in the movement of
tub lids, and coated products in which the continuous
coating, for example fat containing couvertures, will crack

as the dimensional changes are transmitted to it.



40%to about 150% 25 The presence of a dispersed gas in the ice -
confection can |l ead to dinensional changes with change in ambient pressure.

The andy ofpp€ssure will usually change as the ice conpegipodiin4é 1
transported through a consi derabl e geographic hei ght difference or placed
in an environnent of 30 ‘continuous | ow pressure, eg an aircraft.- The
vol ume changes will be proportional to the volune of gas dispersed as

discrete cells. The effect of these din€hsional changes can be apparent in

35 pack u"lcafclg #‘ﬁg\ﬁﬁ‘%&ﬁ”é Q:rhee&%‘% iof .t he novenent of tub |ids,

and coated pro e conti nuous coating, for exanple fat
containing couvertures, Wll crack as the dinmensional changes are

transmtted g idpplicahts have found the use, as aerating gas for an

~ ice confection, of a gas conta:l.m.ng .at least about 60%,

5 preferably at least about 70%, by volume of carbon dioxide,

nitrous oxide and mixtures of these gasses reduces the

dimensional -changes. The remainder of the gas will

typically be a nitrogen containing gas, eg air. The

resulting aerated ice confection will then be shaped, eg by

10 extrusion followed by cutting or moulding. The aerated ice

. confection may be packaged in a tub for sale, but a
preferred form has a continuous coating formed on at least ‘

one surface. Thus this continuous coating, preferably a

fat based couverture, may be on the top surface of an ice

15 confection in a tub or preferably envelopes the ice
confection to give a product in bar form or on a stick, as
examples. '

_ The products to which the invention relates will have at
20 least about 3% fat content, more preferably at least about
' 8% fat. -

It is believed the use of these water soluble ingestible
gasses leads to the formation of channels within the bulk
25 of ice confection. That is, soon after manufacture the gas
phase forms a substantially continuous network which allows
movement of gas through the bulk for release at the surface
of the ice confection. This is in distinction from a gas
distributed in discrete bubbles throughout the bulk.

30
The aeration is preferably perfo_rmed at a gas pressure in
the range from about 0.25 to about 6 bar absolute pressure.
35 Literature: Ice _com_‘.ections have been well characterised

in the literature. General disclosures will be found in
Tce Cream by W S Arbuckle (4th edition published by AVI



Geheral description of the inventien: The applicants have found the use, as
aerating g¥OP#%n ice confection, of a gas containing at ﬁéﬂngQBE§t 60%
5. preferably at ‘| east about 70% by vol une of carbon dioxi de, -nitrous
oxi de and mixtures of these gasses reduces the di mensional changes. The
remai nder of the gas wll typically be a n3trogen containing gas, eg
air. The resulting aerated-ice confection wll then_be shaped, eg by 10
extrusion fol | ovREMBARY RF | GgnBechbcuti HER) aRd Mamiadd Qfc e rFeeam ohY nBy
be packaged in atewndsst sahdslistied by & @ neshdedyndR L.ondoa Englehd) .
coating fornmed on at |east one surface. Thus this continuous coati ng,
preferably a fat based couverture, may be on the top surface of an ice 15
confection in Spedific desdmiptiion ofhVliepsmvention: ce confection to give
a product gn bar formor on a stick, as exanples. The products to which the
invention relates wll have at 20 | east labout 3% fat content, nore-
preferably at | ExampkRrs of the invention will now be given to illustrate
but not 1limit it with reference to the accompanying

diagrammatic drawings in which:

10 Fig 1 shows the effects of aeration with air and carbon
dioxide (100%),

Fig 2 - shows the effects of aeration with air/carbon
dioxide mixtures,
15 |
Fig 3 shows graphs demonstrating the effect of overrun,
Fig 4 B shows the relationship between displacement and
phase volume, and
20 .
Fig 5 shows the effects of aeration with nitrous oxide.
Example I
25 An ice cream composition containing
$ wt.
sucrose . .17.00
butter oil _ -+ 12.00
skimmed milk powder ~7.00°
30 stabiliser _ 0.70
whey powder 3.00
flavour (vanilla) : 0.30
water : : 60.00
N 35 was prepared using standard procedures including a scraped

surface heat exchanger. The overrun, at a level of 60%,
was introduced by a standard method. The ice cream was



8%fat. It is believed the use of these water soluble ingestible gasses

| eads to the formation of channels within the bulk 25 of ice

conf ect iwblosraodd¥at i s, soon after manufacture the gas phaperkpisitia® {
substantially continuous network which all ows novenent of gas through the
bul k -for release at the surface of the.ice confection. This is in .
distinction froma gas distributed in dlgfrete bubbl es throughout the bulk:
30 The aeration is preferably perforned at a gas pressure in the range from

about 0.25 t @e3ages Gibar cabsehtafoﬁ@ésw@o%ﬁ%t 0.5-bhar atyie: fréé:f'er

conf ections aveegeen wel | harag élsed | th&‘ iterature. Genera
di scl osures WPHESre PEEFAYTEN 3P PBFBaRPBY S M a1 rPRERREed BFOYFES JrpTe
publ i shed by t&d¥ted. 3

5 The ice cream was extruded at -6°C and formed by moulding

into blocks with the dimensions 25mm x 60mm x 100mm. It
was then given a coating of standard couverture having a
thickness of about 2mm by dipping.

10 Dimensional changes were measured by placing the sample,

- with large face uppermost, in a 25cm diameter desiccator
positioned in a commercial ice cream freezer cabinet. A
displacement transducer'was positioned against the upper ‘
surface to that movement could be measured with time. The

15 pressure and temperature in the desiccator were monitored.

The products were. kept in the desiccator at -15°C for
several hours under atmospheric pressure. The pressure was
then reduced by 200 millibar over 15 minutes, held at the

20 reduced pressure for 30 minutes and brought back to
atmospheric over 15 minutes. The displacement in
millimetres was measured over at least 2 hours. The

displacement is shown in figure 1 in which the graphs are
A - aerated (CO,) at 0.5 bar uncoated

25 B - aerated (CO,) at 4.0 bar uncoated
C - aerated (CO,) at 0.5 bar coated _
D - aerated (air) at 4.0 bar coated (control)
E - aerated (air) at 4.0 bar uncoated ‘(control)
30 These results show the displacements obtained with the
present invention are considerably less than that obtained
using air as the aerating component in controls D&E. The

sudden increase in displacement at point x for the control
, coated product (D) is due to. failure of the coating.
35 Additionally the maximum displacement of D is above that of
E because of amplified'leverage by the coating. Product C

shows essentially no displacement. "



conpany of Connecticut USA) and Manual of Ice Cream by B Crowhurst .

(publ i shed W9 232989 ennedy of London Engl and). Specific desc@GIEESHOME  he

[ n,vention: 5 Exanples of the invention will now be given to illustrate but
not limt it wth reference to the acconpanying di agranmati c drawi ngs in
whi ch: 10 Fig 1 shows the effects of Saeration with air and carbon -
di oxi de (100%, Fig 2 shows the effects of aeration with air/carbon

di oxi de m xt uresmtﬂgl@ shows graphs denopnstrating the effect of
overrun, Fig 4 shows the-rel ationship between di spl acenent and phase

ol ume, and 20 FifleSprocedligd® o il 51 %had°rabbabed! 0" UicRdR B il
confections using a gas containing 75% by volume carbon
5 dioxide and 25% air prepared with a freezer barrel pressure
of 4 bar. The results are shown in figure 2 in which the
ice confections of the invention (F) were compared with a
‘control gas (G) containing 25% by volume carbon dioxide
with 75% air. The pressure change regime of Example I was
10 used. It is seen the ice confection of the invention (F)
-had a negligible displacement with change in pressure
compared with control G.

. Example III
15
The presence of channels in the aerated ice confection is
demonstrated by reference to figures .3' and 4. Figure 3
shows the effect of overrun on the displacement (mms)
measured as described in Example I. The graphs of the
20 aerated ice confection preparéd using air at 4 bar, are
identified as: | '

¥ overrun :hase volume
H 5 0.0%
25 J 20 0.1.
X 60 0.38
L 100 0.50
The phase volume is the proportion of gas phase in the
30 total volume of product. '

Figure 4 shows the relative displacement of the Fig 3

' examples represented as the ratio compared with the
original surface height as unity. This displacement is

35 plotted against the gas phase volume. The straight line M
results from the expansion of the unconnected gas phase
bubbles expanding and transmitting these changes to the



25 An ice cream conposition containing % w. sucrose

17.00 butter_qil 12.00 skimmred nmilk powder :
7.00 38%95%’”9- stabi | i ser | 0.70 ‘g{l"ﬁ’é@b‘é? {

3.00 flavour (vanilla) 0. 30 wat er
60. 00 35 was prepared using standard procedures including a scraped
surface heat exchanger The overrun, at 6 |level of 60% was introduced by a

standard net ho cyea 4 aerated th carbon di oxi de (100%
at 0.5 and #Y; P"Fr e YE{i'?ar‘@"cpr8§§§Fﬁr§noa"bot"$ecoémaeﬁﬁd RERTHIER

products werfalls.

The line N is the diSplacement ratio of an ice confection

'5  of the invention prepared as described in Example I. The
proximity of this line to the unlty axls demonstrates that
aerating gas must be .'_Lost ,through channels defining a
continuous gas phase within the product. |

10 Example IV

Example I was repeated using nitrous oxide/air mixtures at ‘
4 bar freezer barrel pressure. The samples were uncoated
and retained at -15°C for 5 days under atmospheric pressure,

15 that is a longer period than the several hours used in
Example I. During 5 days storage the 60% overrun reduced
to about 40%.

Figure 5 shows the " d’is_plac_ement/t'.ime' graphs for the nitrous

20 oxide/air mixtures. The pressure was reduced by 200
millibar over 15 minutes, held at the reduced pressure for
15 minutes and then brought back to étmospheric pressure
over 15 minutes. The displacement was measured (in mms)
over 70 minutes.

25
P - - aerated with N,0 (95% vol)
Q - aerated with N,0 (75% vol)
R - aerated with N,0 (50% vol)
s - aerated with air

30

The results show a relatively dimensionally stable ice
cream is obtained after loss of some"of the aerating gas.
Similar results were obta:.ned with samples coated with 2mm
of couverture

35



-

tested. 5 wo%fs?j(]ce cream was extruded at [err] and forrreq, W&; ng

into bl ocks W e di nensions 25mm x 60mm x. 100nm It was then given a
caqating of standard couverture having a thickness of.abaut 2mm by di ppi ng.
10 Di nensi onal changes were neasured.by placi-ng:-the sanple, with | arge

face uppernost, in a 25cm di aneter desiccator positioned- inia commercial
ice creamfreezer cabinet. A displacenent transducer was positioned agai nst
t he upper surface to that nmovenment could be nmeasured with time. The 15
pressure and tenBxamplecsVin the desiccator were nonitored. The products
were kept in the desiccator at [err] for several hours under atnospheric -
pressure. The pressure was then reduced by 200 mllibar over 15 m_nutes
held at the 20 USiRgqfcB3x5uEes e c?ﬁ’P’S(ﬁ*ﬁ’m%san%nﬁlBFB%ﬁhbeQEk (Fg%
at nospheri g = ovevolime o6fngheh) givhs dimeplsionadnistabilikll istibstantiaily

e e otk gg&;mé 08Y58scritls £ PIEGENE edamptiy 11 Tioure 1 in-



A - aerated [err] at 0.5 bar uncoated 25 B - aerated [err] at 4.0
bar uncoated C - aerated [err}—at—06-5 bar coated D - aerated (air) at 4.0
bar coaWe®$s29597 (dontrol) E - aerated (air) at 4.0 bar RCTFMO§OI429 (control )4
30 These resullts show the di spl acements obtained with the present

i nvention are congi derably [ess than that obtained using air as the

aerating conmponent-in controls D&E. The sudden in éhent
at point x for the control coated product (D) is duglmmm""mlm

coating. 35 Claimsditionally the maxi num di spl acenent Dig above that of
E because of anplified | everage by the coating. Product C shows essentially
no di spl acenent. 5 The_ procedure of Exanple | was_repeated f or uncoated
i ce 1. A method of preparing an aerated ice confection
containing from about 20% to about 200% overrun in which a
5 confection composition is mixed with an aerating gas which

contains at least about 60%, preferably at least about 70%,
by volume of carbon dioxide, nitrous oxide and mixtures
thereof and subjected to a freezing step.

10 2. A method according to claim 1 wherein the overrun is
- Erom about 40%.

3. A method acCording to claim 1 or 2 wherein the overrun
. is up to about 150%.
15
4. A method according to claim 1, 2 or 3 wherein the
aerated ice confection is shaped and then has a continuous
coating formed on at least one surface. |

20 5. A method according to claim 4 wherein the continuous
coating is a fat-based couverture.

6. An aerated ice confection prepared by the method of
any preceding claim. : '
25



Onfect|0n§v8§b%gyp gas contai ni ng 73fbpg vol une carbon 5 R H%§%1ts Zpg

25% air prepared WMth a freezer barr essure of 4 bar.

shown in figure 2 in which the ice confections of the i nventi on (F) were
cdnpared with a control gas (G containing 25% by vol unme carbon di oxi de
with 75%air. The pressure change regime of Exanple | was 10 used. It

is seen the ice confoction of the invention (F) had a negligible
di spl acene a chan;e in pressure conpared with control G Exanple I}
15 The pregghs% f. chapnels in the aerated ice confection is denonstratied
by reference flgureé 3 and 4. Figure 3 shows the effect of overrun jon
t he di spl acenent (qnglineasured as described in Exanple |I. The graphs jof
t he 20 aerated TTe|confection prepared using air at 4 bar, are
identified as: % overryn - phase vol unme
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H™ 5 0.05 25 J 20
0.1 K WO09529597 g 0.38 L PCI/EPISI142Y )
0.-50 The phase volune is the proportior?&‘sgas phase in the 30 . total

vol ume of product. Figure 4 shows the relative displacement of the Fig 3
exanpl es represented as the ratio conpared with the original surface height:

as unity.  This displacenent is 35 pl etted agai nst the gas phase
volume. The straight line Mresults fromthe expansion of the unconnected
gas phase bubbl es expandin \®ansnitting these changes to the 6
surface by hydraulic.pressure S 1he anbient pressure falls.
5 _

- 1.5

g ]

E

N 1

-

z -

s

u 0.5.-]

Q 4

3 I -

&_ 0 Ttz

(=] 4

-005_
-1 T 1 1 T — ] 1 1
o) 20 40 60 80 100 120 140

TIME/ MINUTE

Fig.4.

RELATIVE DISPLACEMENT

; ' ; ; -
e 0 04 0.2 0.3 0.4 0.5 0.6
= GAS PHASE VOLUME

SUBSTITUTE SHEET (RULE 26)



The line Nis the displacenent ratio of an ice confection 5 of fhe
i'nventi on WOSSAPPA as described in Example |. The proxi ni BTG4 | ne
te the unity axis denonstrates that aefayi®g gas nust be lost through
channel s defining a continuous gas phase within the product. 10 - Exanple
|V Exanple | was repeated using nitrous oxide/air mxtures at 4 bar freezer
barrel pressure. The sanples were uncoated and retained at [err] for 5
days under atnospheric pressure, 15 that is a |onger period than the
several hours used in Exanple I. During 5 days storage the 60% overrun
reduced to about 40% Figure 5 shows the displacenent/tinme graphs for the
nitrous 20 oxide/air m xtures. - The pressure was reduced by 200
mllibar over 15 minutes, held at the reduced pressure for 15 m nutes and

t hen brought back to atnospheric pressure over 15 m nutes. The displ acenent
was neasured (in nms) over 70 m nutes. '

Fig.5.
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25 P -
vol) R -

aerated with N20 (95% vol) Q - aerated with N20 (75%)

aerated with N20 (50 vol) S - ~aerated with air 30 The

résults show a relatively dinensionally stable ice creamis obtained after
| oss of sonme of the aerating gas. Simlar results were obtained with
sanpl es coated with 2mm of couverture. 35 7 Using a m xture of carbon
di oxi de and nitrous oxide (50%5 vol unme of each) gives di nensional
stability gutmantially the same as described in previous exanples.

A method of preparing an aerated confection containing from
about 20 to about 200% overrun, in which a confection
composition is mixed with an'aeratiné gas which contains at
least about 60%, preferably at least about 70%, by volume
of carbon dioxide, nitrous oxide and mixtures thereof and
subjected to a freezing step, wherein the aerated ice-
confection has a continuous fat based coating formed on at

least one surface.

A method according to claim 1, wherein the overrun is from
about 40%.

A method according to claim 1 or 2, wherein the overrun is

up to about 150%.

A method according to claim 1, 2, 3, wherein the aerated
ice confection is shaped and then has a continuous coating
of fat-based couverture formed on at least one surface.

An aerated ice-confection prepared by the method of any

preceding claim.

c:\da1a\008{3054.wp
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(57) Abstract

The volume change of an aerated ice confection under changes in ambient atmospheric is reduced by uéing, as the acrating component,
| a gas containing at least 60 % by volume of carbon dioxide, nitrous oxide and mixtures thereof.




5. An aerated ice-confection prepared by the nethod of any preceding
claim
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