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Non-Frozen Low-Fat Food Emulsionse and Processes therefor

Field of the Invention

5 The present 1nvention relates to non-frozen low-fat food
emulsions, particularly to non-frozen low-fat oil-in-water

emulsions, and to processes for preparing these emulsions.

Background Art

10
Although an increasing number of consumers preter low-fat
food products over full fat food products, 1t 1s diffaicult
for manufacturers of low-fat products to replicate the
desired flavour and fatty mouthfeel of full-fat products.

15 This difficulty 1s particularly a problem in non-frozen low-

fat oill-in-water emulsions such as dressings.

It has been demonstrated that lowering the fat content of
foods gives rise to flavour imbalance, as the rate of flavour
20 release 1s greater 1n fat-reduced foods; i1n this respect,
reference is made to an article by Shamil et al in Food
Quality and Preference 1991/2, 3 (1) 51-60 entitled "Flavour

release and perception 1in reduced-fat foods".

25 The greater rate of flavour release 1in reduced-fat oi1l-in-
water food emulsions 1s demonstrated by the present inventors
in figure 1, which 1s a graph of profiles of flavour
intensity against time for dressings having different levels
of fat (see in particular line 4 (traditional zero fat

30 dressing) and line 6 (traditional 55 wt% fat dressing)) .

During oral processing, full-fat (eg 55wt% fat) dressings
exhibit a gradual build up of flavour to a low peak of

maximum flavour impact, followed by a slow dissipation of
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flavour. In contrast, traditional very low-fat/zero-fat
(0.85% fat) dressings exhibit a rapid dissipation of flavour
creating a very high peak of maximum flavour i1mpact at an

early stage of oral processing.

The profile exhibited by full-fat dressings equates to a
taste and mouthfeel that are preferred by consumers: the
profile exhibited by low-fat dressings equates to a flavour

which 1s initially too intense, with no pleasing attertaste.

Many important flavour molecules are lipophilic and
hydrophobic. As fat levels are reduced 1n oil-in-water
emulsions, a greater proportion of these flavour molecules
are found in the water phase. When the emulsion 1s broken
down, eg in the mouth during eating, the hydrophobic nature
of the flavour molecules results in their rapid release 1nto

nasal alrspace.

Developments in flavour technology have resulted in flavour
molecules being encapsulated to control flavour release and
to stabilise and protect the molecules. Commonly-used
encapsulation techniques include spray-drying, bed
fluidisation and coacervation. (See the reterence
"Encapsulation and Controlled Release" by Karsa and
Stephensen, Royal Soc Chem, ISBN 0.85/86-6/5-8.)

These techniques involve entrapping a flavour molecule within
a covering or microcapsule. The resulting encapsulated
product is often in the form of small dry particles, which
are added to foodstuffs. Upon heating or eating the
foodstuffs, the particles are thermally or physically broken
down to release the flavour molecules. The release 1s

normally rapid.
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EPO - Munich
17

X 2 7. Feb. 1999

US 5498439 discloses encapsulating flavour oils in a colloid
gel, which is made from water and animal protein polymers or
plant polysaccharides. The flavour oil is mixed with the gel
components under high shear pressure to create a stable

5 colloid gel matrix, in which the flavour 0il is physically
encapsulated and retained by the hydrophilic nature of the
gel. A solution of the encapsulated flavour o0il may be

injected 1nto meat to impart flavour thereto.

10 WO -90/00354 relates to low fat food products in which fat
components have been replaced by non-lipid fat substitutes
such as proteinaceous macrocolloids. Fat globules serve as a
flavour delivery system for fat soluble flavour compounds,
while at the same time adding minimal amounts of fat.

15
EP 0 558 113-Al1 discloses water-continuous emulsions in which
the aqueous phase consists of a gelling polysaccharide in the

form of a microgel.

20 The present invention seeks to provide a non-frozen low-fat
foocd emulsion having a rate of flavour release which is
comparable to that of a full-fat non-frozen food emulsion,
thereby creating a non-frozen low-fat food emulsion having
the texture and flavour of a non-frozen full-fat food

25 emulsion.

summary of the Invention

According to the present invention there is provided a non-
30 frozen low-fat food emulsion comprising a continuous agqueous
phase and a dispersed phase which comprises fat particles,
gel particles and fat-soluble flavour molecules, wherein
substantially all of the fat particles are located within the
gel particles, and wherein at least 35% of the flavour
35 molecules are located in a plurality of the gel particles to

AMENDED SHEET
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thereby delay the rate of release of the flavour molecules
from the emulsion. The actual amount of flavour molecules
which is located in the gel particles will depend on the
oil/water partition coefficient of the flavour molecules
concerned. In the above, it is preferred that a plurality
(i.e. more than 50 %) of the flavour molecules are located 1in
a plurality of the gel particles (which may be the case when
rhe flavour molecule has a better solubility in o1l than 1in
water). The higher the percentage of the flavour molecules
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that is located in the gel particles, the better the dealyed

releage 1s obtained.

For the purpose of the present invention, fat-soluble
flavour molecules include flavour molecules which are totally

soluble in fat or oil and flavour molecules which are only

partially soluble 1in fat.

Also, it is herein to be understood that the present
invention is limited (application in) to non-trozen

emulsions, such as dressings, mayonaise, spreads, etcetera.

The gel particles are prepared from one Or more food grade
gel - forming biopolymers, preferably selected from the group
consisting of galactans (eg agar, carrageenans, furcelleran),
galactomannans (eg guar gum, locust bean gum, tara gum,
fenugreek), glucomannans (eg konjac mannan), galacturonates
(eg pectins), glucans (eg starches), uronates (eg alginate),
exopolysaccharides (eg xanthan, gellan), natural gum exudates

(eg gum acacia, gum arabic), gelatin and mixtures thereof.

Mixtures of proteins and polysaccharides are preferred as

they may interact associatively, dissociatively oOr

synergistically.

The non-frozen low-fat emulsion of the present invention may
comprise between 0 and 30 wt% fat. Preferably the amount of
fat is less than 10 wt% fat, more preferably less than 5 wt%s

fat. In a preferred embodiment, the emulsion comprises at

30 least 0.01 wts fat, more preferably at least 0.5 wt% .

Emulsions having less than 3 wt% fat are also preferred: this

very low level of fat are legitimately described as fat-free

or zero-fat in many countries.
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For the purpose of the present invention, the definition of
fat includes liquid oil, crystallising fat blends and fat

mimics such as sucrose polyesters.

When crystallising fat blends are used, enhanced control of
flavour molecule transfer rates and additional textural

penefits may be obtained.

The non-frozen low-fat emulsion of the present invention may
comprise from 0.1 to 99% by volume of gel particles,
preferably from 5 to 50% by volume of gel particles. The gel
particles may confer fat-like textural properties to the low-
fat emulsion; in this respect, the emulsion preferably

comprises from 20 to 99% by volume of gel particles.

The gel particles may have a size of from at least 30,
preterably at least 50, more preferably at least 100 microns
to less than 5000 microns, preferably less than 1000 microns,
more preferably less than 500 microns. Within these ranges,

larger particle sizes are preferred.

Typical timescales for flavour release are from 1 to 20
seconds for a desirable, full-fat initial taste and from 20

to 60 seconds for a desirable, full-fat aftertaste, depending

on the way you measure it.

The inventors of the claimed emulsion were surprised to find
that the presence of gel particles delays the release of
flavour molecules; this is surprising because the flavour
molecules are of a size suitable for diffusing through the

gel matrix of the particles. It is therefore understood

~that, in the present invention, the gel particles do not

encapsulate the flavour molecules in the traditional sense,

PN T APUTATONO I LA S TR ST MMM TH S5 ) s wil e T IS TN G ot o) AT AT Y S A A ST o AMASIT I T A A AR - S0 =4 b1 L1 e b e P 0 PRI 1 LI B ORIV TS 1 145521 150¥ == 1114 e i b RAMTORE M4+ ol e s



CA 02280189 1999-08-09

WO 98/34501 PCT/EP98/00645

10

15

20

25

30

since the flavour molecules are not trapped within the gel

particles.

Without wishing to be bound by theory, the inventors believe
that the gel particles act as a static region within the
mobile aqueous phase of the emulsion. When the emulsion 1S
eaten, the agqueous phase 1s rapidly swept Dy oral fluids such
as saliva, whilst the gel particles remain intact for a time
which is greater than that for the agueous phase betfore they
2re broken down in the mouth. A flavour molecule located 1in
a gel particle diffuses therethrough as normal. By the time
it has reached the surface of the gel particle to be swept by
rhe oral fluids, a delay has occurred. Hence, flavour
molecules located in gel particles experience delayed releése

relative to flavour molecules in the agueous phase.

In the emulsion, the dispersed fat phase is normally 1n the
form of liquid oil droplets located in the gel particles. As
many important flavour molecules are lipophilic (fat-soluble)
they have a preference for solubilising in the oil droplets.

The rationale behind this approach is that in o/w emulsions

the release of lipophillic flavours occurs 1n the sequence

0il — water — air. It is therefore possible to control

the release of lipophillic f{lavours by creating barriers
around the oil droplets wnhich hinder their release 1nto the
agqueous phase. Microstructured emulsions do this by

increasing the diffusional pathway and reducing the rate at

The effects of the present invention are clearly a result of
kinetically-controlled flavour release, rather than

traditional thermodynamically-controlled flavour release.
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In accordance with the present invention there is also
provided a process for the preparation of a non-frozen low-
fat food emulsion comprising the steps of

a) admixing fat and a gel-forming biopolymer to form a first
liquid phase

b) adding the first liquid phase to a second ligquid phase
which promotes gel formation of the biopolymer to form gel
particles having particles of fat located therein

c) mixing the gel particles with an agueous phase and fat-

soluble flavour molecules to form an agqueous-continuous

emulsion.

Optiocnally, the first liquid phase is emulsified prior to
step b. In step b, the first liquid phase may be injected
into the second liquid phase. Alternatively, in step b, the

first liquid phase may be sprayed on to the second liquid
phase.

The second liquid phase may have a lower temperature than the
first liquid phase 1n order to effect gel formation.
Alternatively, the second liquid phase may react with the

biopolymer in the first liquid phase in order to effect gel
formation.

In one example, an emulsion of agar and oil is injected into
a cooled stream of xanthan gum in a low speed mixer; the

lower temperature of the xanthan gum promotes gelation of the

agar. The resulting gel particles may be used to prepare a

low-fat dressing.

In another example, an emulsion of sodium alginate and oil is
coextruded with air through a nozzle into a bath of calcium

chloride solution; the calcium ions react with the alginate

N . N omrmber s lee Lam Lt e Lt ANe e seeelng e . - J
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to form particles of calcium alginate gel. The size of the
gel particles may be determined by the flow rate of the
coextrudate. The resulting gel particles may be used to

prepare a low-fat spread.

An emulsion according to the present invention may also be

prepared using one of the following processes.

1) Shear Gel Method
Heat and homogenise the emulsion ingredients to form an oil

in water emulsion. Cool the emulsion under shear.

2) Multiple Emulsion Method
Heat and homogenise the emulsion ingredients to form an o1l
in water in oil (duplex) emulsion. Cool the emulsion under

shear and remove the outer oil phase.

When preparing a low-fat emulsion in accordance with the
present invention, flavour components need minimal
rebalancing to account for the low phase volume of fat.
Also, critical flavours, which are normally fat-soluble and
therefore particularly prone to uncontrolled release in low
fat emulsions, are released according to their "full-fat"

timescale, thereby improving the perception of their flavour.

The present invention provides means for controlling the
transfer rates, including the rate of release, of flavour
molecules in an emulsion, thereby allowing manipulation ot
the flavour release profile of low-fat emulsions. It also
provides means for manipulating the texture of low-fat

emulsions. Hence, low-fat emulsions can be prepared which

.have the taste and mouthfeel of full-fat emulsions. The

present invention achieves this without recourse to an
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encapsulating coating which must be heated or solubilised in

order to release encapsulated flavours.

Detalled Description of the Invention

Examples of the products and processes of the invention will

now be described to illustrate, but not to limit, the

invention, with reference to the accompanying figures, in
which:

figure 1 1s a graph of flavour intensity in area counts (v
axis) against time in seconds (x axis) for four dressings
containing ethyl hexanocate, wherein two of the dressings

contain calcium alginate gel particles;

figure 2 is a graph of flavour intensity in area counts (y
axls) against time in seconds (x axis) for four dressings
containing nonanone, wherein two of the dressings contain

calcium alginate gel particles;

figure 3 1s a graph of flavour intensity in area counts (y
axls) against time in seconds (x axis) for five dressings
containing ethyl hexanoate, wherein the dressings contain

calcium alginate gel particles of differing sizes;

figure 4 is a graph of flavour intensity in area counts (y
axls) against time in seconds (x axis) for five dressings
contalning nonanone, wherein the dressings contain calcium

alginate gel particles of differing sizes;

figure 5 is a graph of flavour intensity in area counts (v
axis) against time in seconds (x axis) for two dressings

contalning ethyl hexanoate, wherein the dressings contain

agar gel particles.
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figure 6 is a graph of flavour intensity in area counts (y
axis) against time in seconds (x axis) for two zero-fat
spreads containing ethyl hexanoate, wherein the spreads

contain calcium alginate gel particles.

figure 7 is a graph of flavour intensity in area counts (y
axis) against time in seconds (x axis) for three spreads (two
zero-fat and one 40% fat) containing ethyl hexanoate. One ot

the zero-fat spreads contains sodium alginate gel particles.

figure 8 is a graph of flavour intensity in area counts (Y
axis) against time in seconds (x axis) for three spreads (two
zero-fat and one 40% fat) containing heptan-2-one. One of the

zero-fat spreads contains sodium alginate gel particles.

Example 1
1.1 A sodium alginate emulsion containing 10 wt% suntlower

0oil emulsified with 0.5 wt% whey protein concentrate was
added dropwise into a calcium chloride solution whillst
stirring the solution. Particles of calcium alginate gel,
approximately 3mm in diameter and containing droplets of the

oil, were formed.

A low fat dressing was prepared omitting the fat from the
formulation: calcium alginate particles containing the o1l
were stirred into the dressing to give 10 wt% calcium
alginate gel particles and an oil level of 1 wt%s. The
flavour molecule ethyl hexanoate was added to the dressing

and left for 48 hours to equilibrate in a sealed bottle.

A flavour intensity over time profile was plotted by passing

the exhaled breath of a consumer of the dressing into a mass



CA 02280189 1999-08-09

WO 98/34501 PCT/EP98/00645

11

spectrometer. The resulting profile is shown in line 2 of

figure 1.

1.2 A traditional low-fat dressing was prepared using
o xanthan gum and sunflower oil, to give an oil level of 1 wt%.
The flavour molecule ethyl hexanoate was added to the

dressing and left for 48 hours tc equilibrate in a sealed
bottle.

10 A flavour intensity over time profile was plotted; line 4 of

figure 1 1s the resulting profile.

1.3 A traditional full-fat dressing was prepared using
xanthan gum and sunflower o0il, to give an oil level of 55
15 wt%. The flavour molecule ethyl hexanoate was added to the

dressing and left for 48 hours to equilibrate in a sealed
bottle.

A flavour intensity over time profile was plotted; line 6 of

20 figure 1 is the resulting profile.

1.4 A low-fat dressing was prepared using sunflower oil, to
give an oil level of 1 wt%. Calcium alginate gel particles
were prepared as described above but in the absence of oil.
2> These gel particles were stirred into the dressing to give 10
wt% calclum alginate gel particles. The flavour molecule
ethyl hexanoate was added to the dressing and left for 48

hours to equilibrate in a sealed bottle.

30 A flavour intensity over time profile was plotted; line 8 of

figure 1 is the resulting profile.

Results
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From line 4 of figure 1 it can be seen that 1in the
traditional low-fat dressing, with no particles of calcium
alginate gel present, the flavour molecules otf ethyl
hexanoate are rapidly released, resulting in a very high peak
of flavour intensity in the early stages of oral processing.

Rapid dissipation of the flavour intensity follows.

A similar profile is seen in line 8 even though particles ot
calcium alginate gel are present; this is because the o1l

droplets are not located within the gel particles.

From line 6 it can be seen that the full-fat dressing
exhibits a more gradual build up of flavour to a lower peak
of flavour intensity; the flavour also dissipates more

slowly.

From line 2 it can be seen that the low-fat dressing of the
present invention has a flavour release profile which 1s more
similar to that of the full-fat dressing than to that of the

traditional low-fat dressing.

Example 2
The methods of example 1 were repeated but using nonanone

rather than ethyl hexanoate as the flavour molecule marker.
In figure 2, which shows the flavour intensity over time
profiles, line 10 refers to the low-fat dressing of the
present invention, line 12 refers to the traditional low-fat
dressing, line 14 refers to the traditional full-fat dressing

and line 16 refers to the low-fat dressing prepared with the

30 calcium alginate gel particles which do not contain droplets

of the oil.

Results
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From line 12 it can be seen that in the traditional low-fat
dressing, with no particles of calcium alginate gel present,
the flavour molecules of nonanone are rapidly released,
resulting in a very high peak of flavour intensity in the
early stages of oral processing. Rapid dissipation of the

flavour i1ntensity follows.

A similar profile is seen in line 16 even though particles of
calcium alginate gel are present; this is because the oil

droplets are not located within the gel particles.

From line 14 it can be seen that the full-fat dressing
exhibits a more gradual build up of flavour to a lower peak
of flavour intensity; the flavour also dissipates more

slowly.

From line 10 it can be seen that the low-fat dressing of the
present i1nvention has a flavour release profile which 1is

comparable with that of the full-fat dressing.

From a comparison of figure 1, line 4 and figure 2, line 12
1t can be seen that the release of ethyl hexanocate from a
traditional low-fat dressing is faster than the release of
nonanone from a traditional low-fat dressing; this is because

ethyl hexanocate is more volatile than nonanone.

Example 3
A sodium alginate emulsion containing 10 wt% sunflower oil

emulsified with 0.5 wt% whey protein concentrate was
cosprayed with a stream of air through a fine nozzle into a
bath of calcium chloride solution. Particles of calcium
alginate gel containing droplets of the oil were prepared.

The size of these particles was varied by adjusting the flow

rate of the air.
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Four low-fat dressings were prepared as described in example
1.1, one using gel particles having an average diameter of
0.07mm, one using gel particles having an average diameter of
0.16mm, one using gel particles having an average diametexr of
0.50mm and one using gel particles having an average dlameter

of 1.50mm.

A fifth low-fat dressing was prepared as described 1in example

1.2. No calcium alginate gel particles were present.

For all five dressings, ethyl hexanoate was used as the

flavour molecule.

Flavour intensity over time profiles were plotted by passing
the exhaled breath of a consumer of the dressings 1nto a mass
spectrometer. The resulting profiles are shown in figure 3;
line 18 is the profile for the dressing containing gel
particles having a diameter of 0.07mm; line 20 is the profile
for the dressing containing gel particles having a diameter
of 0.16mm; line 22 is the profile for the dressing containing
gel particles having a diameter of 0.50mm; line 24 1is the
profile for the dressing containing gel particles having a
diameter of 1.50mm; and line 26 is the profile for the

control .

Results

It is evident from a comparison of the profiles of figure 3

that the rate of flavour release can be controlled via the

30 particle size of the gel; the larger the gel particle size,

the slower the rate of flavour release. Moreover, the
rexture of the dressing can be controlled via the particle
size of the gel and its firmness; both factors may contribute

to a fatty mouthfeel.
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Example 4
The method of example 3 was repeated except that nonanone was

used as the flavour marker.

The flavour intensity over time profiles are shown in figure
4; line 28 1s the profile for the dressing containing gel
particles having a diameter of 0.07mm; line 30 is the profile
for the dressing containing gel particles having a diameter
of 0.1émm; line 32 1is the profile for the dressing containing
gel particles having a diameter of 0.50mm; line 34 is the
profile for the dressing containing gel particles having a

diameter of 1.50mm; and line 36 is the profile for the

control.

Results

In accordance with the results of example 3, it is clear that

the larger the gel particle size, the slower the rate of

flavour release.

Example 5
5.1 A dressing was prepared from agar gel particles

containing droplets of 0il by a continuous micro-votator
process. A split stream process was used in which an agar
emulsion containing 5 wt% oil was injected into a cooled
stream of xanthan gum in a low speed mixer unit. This
produced a dispersion of oil-containing gel particles to give
an overall oil level of 1 wt%. The flavour molecule ethyl
hexanoate was added to the dressing and left for 48 hours to

equllibrate in a sealed bottle.

A flavour intensity profile was plotted by passing the

exhaled breath of a consumer of the dressings into a mass
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spectrometer. The resulting profile is shown 1n line 38 of

figure 5.

5.2 A control dressing was prepared using the above micro-
votator process except that the oil was added to the xanthan
stream and not to the agar stream. The flavour molecule
ethyl hexanoate was added to the dressing and left for 48

hours to equilibrate in a sealed bottle.

A flavour intensity over time profile was plotted; line 40 o=

figure 5 is the resulting plot.

Results

From a comparison of profiles 38 and 40, 1t can be seen that
the rate of flavour release is slower when the o©i1l droplets

are located within the gel particles.

Example 6 Spreads (1% fat)

The method of example 1 was repeated to make the particles
of calcium alginate containing droplets of the oil but the
calcium alginate particles were added to a zerxo fat spread
(i.e. a spread containing about 3% fat) to give 10 wt%
calcium alginate gel particles and an oil level of 1 wt % .
The flavour molecule ethyl hexanocate was added to the
spread and left for 48 hours to equilibrate in a sealed
bottle.

A flavour intensity over time profile was plotted and
compared to a control 1lwt% emulsion in which the oll was

dispersed in the continuous phase. The resulting profiles

are shown in figure 6.

Results
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It can be seen in the zero-fat spread where the oil is
located i1n the structured continuous phase the flavour
molecules of ethyl hexanocate are rapidly released.
resulting in a very high peak of flavour intensity in the
early stages of oral processing , followed by rapid
dissipation of the flavour. Although the continuous phase
1s highly structured with crystalline maltodextrin it
breaks down very rapidly in the mouth, thus allowing the

tlavour molecules to be released very rapidly.

In the zero-fat spread where the calcium alginate particles
containing the o0il droplets have been added, the flavour
release profile is much lower in initial intensity and does

not disappear as rapidly as in the zero-fat spread with the
o1l outside the beadlets.

Example 7 Spreads (3% fat level relevent to "zero" fat)

The methods of example 6 were repeated but a sodium
alginate emulsion containing 30wt% sunflower oil emulsified
with 0.5wt% whey protein concentrate was used. The
particles containing o0il droplets were added to a zero fat
spread to give 10 wt% calcium alginate gel particles and an
©1l level of 3 wt%. The flavour molecule ethyl hexanoate
was added to the spread and left for 48 hours to

equllibrate in a sealed bottle.

A traditional fat-continuous spread was prepared using
gelatin and sunflower o0il, to give an oil level of 40 wt%.

The flavour molecule ethyl hexanocate was added to the

'spread and left for 48 hours to equilibrate in a sealed

bottle.
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A flavour intensity over time profile was plotted for the
zero-fat spread with the added calcium alginate particles
containing the oil droplets, and for the full-fat spread
and compared to a control 3wt% emulsion in which the o1l

was dispersed in the continuous phase. The resulting

profiles are shown in figure 7.

Results

Tt can be seen that for the zero-fat spread in which the
0i]l is outside the calcium alginate particles 1n the
continuous phase the flavour release profile shows a rapid
release of flavour resulting in a very high peak of flavour

intensity which is then very rapidly dissipated.

For the full-fat spread it can be seen that the flavour
release profile shows a more gradual build up of flavour
which is at a very low intensity and which 1is malntained

throughout the eating process, shown as a plateau. The

20 profile for the low-fat spread which contalns the present

invention has a flavour release profile which 1s more

similar to that of the full-fat spread than to that of the

low-fat spread control.

25 Example 8

The methods of example 7 were repeated but heptan-2-one was
used as the flavour molecule marker instead of ethyl

hexanoate. This is a less lipophillic flavour and therefore

30 is less soluble in oil than ethyl hexanoate. This means

that in a spread at an oil level of 1lwt% with the present
invention the flavour release profile for heptan-2-one will
be very similar to that of a traditional low-fat spread

where the oil is located in the agueous continuous phase.
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That 1s to say the flavour molecules of heptan-2-one will
be rapidly released, resulting in a very high peak of
tlavour intensity, followed by rapid dissipation. However
at an oil level of 3 wt% with the present invention the

> flavour release profile for heptan-2-one will be more

similar to that of a full fat spread than that of the
zero-ftat spread.

A flavour intensity over time profile was plotted for the
10 zero-fat spread with the added calcium alginate particles

containing the oil droplets, and for the full-fat spread

and compared to a control 3wt% emulsion in which the oil

was dispersed in the continuous phase. The resulting

profiles are shown in figure 8.
15

Results

It can be seen that for the zero-fat spread in which the

o1l (3wt%) is outside the calcium alginate particles in the
20 continuous phase, the flavour release profile for heptan-2-

one shows a rapid release of flavour resulting in a very

high peak of flavour intensity which is then very rapidly
dissipated.

2> For the full-fat spread it can be seen that the flavour
release profile shows a more gradual build up of flavour
which 1s at a very low intensity and which is maintained
throughout the eating process, shown as a plateau. The
profile for the zero-fat spread which contains the present

30 invention has a flavour release profile which is matched

more closely to that of the full-fat spread than to that of
the zero-fat spread control.
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sSummary
On the basis of these examples it is evident that, 1in the

present invention, the rate of release of fat-soluble flavour
5 molecules is delayed by creating a microstructure 1in which a
low phase volume of oil droplets is trapped within a
biopolymer gel, and flavour molecules are either solubilised
in the oil droplets or diffusing through the gel particles.
The result is that the flavour perception profile of a full-

10 fat emulsion is created for a low-tfat emulsion.
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Claims

1. A non-trozen, low-fat food emulsion comprising a
continuous aqueous phase and a dispersed phase which
comprises fat particles, gel particles and fat-soluble
flavour molecules, wherein substantially all of the fat
particles are located within the gel particles, and whereiln
at least 35% of the flavour molecules are located 1n a
plurality of the gel particles to thereby delay the rate of

release of the flavour molecules from the emulsion.

2. An emulsion according to claim 1, wherein the dispersed
phase which comprises fat particles, gel particles and fat-
soluble flavour molecules, wherein substantially all of the
fat particles are located within the gel particles, and
wherein a plurality of the flavour molecules are located 1n a
plurality of the gel particles to thereby delay the rate otf

release of the flavour molecules from the emulsion.

3. An emulsion as claimed 1n claim 1 whereain the gel
particles are prepared from food-grade gelling biopolymers
selected from the group consisting of galactans,
galactomannans, glucomannans, galacturonates, glucans,
uronates, exopolysaccharides, natural gum exudates, gelatin,

and mixtures thereof.

4. An emulsion as claimed in claim 3, wherein the gel
particles are prepared from food-grade gelling biopolymers
selected from the group consisting of agar, 1ota-carrageenan,
kappa-carrageenan, furcelleran, guar gum, locust bean gum,
tara gum, fenugreek, konjac mannan, pectin, starch, alginate,

xanthan, gellan, gum acacia, gum arabic, gelatin, and

mixtures thereof.
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5. An emulsion as claimed in any preceding claim comprising
from 0 to 30 wt% fat.

6. An emulsion as claimed 1n claim 5 comprising less than 10
wt% fat.

7. An emulsion as claimed 1n claim 6 comprising less than 5
wt% fat.

8. An emulsion as claimed 1n any preceding claim comprising

from 0.1 to 99.0 % by volume of gel particles.

9., An emulsion as claimed in claim 8 comprising from 5.0 to

50.0% by volume of gel particles.

10. An emulsion as claimed 1in claim 9 comprising from 20.0

to 99.0% by volume of gel particles.

11. An emulsion as claimed in any preceding claim wherein at

least 90% of the gel particles have a size of at least 30

micrones and less than 5000 microns.

12. An emulsion as claimed in claim 11 wherein at least S0%

of the gel particles have a size of at least 50 and less than

1000 microns.

13. An emulsion as claimed in claim 12 wherxreiln at least 390%

of the gel particles have a size of at least 100 to less than

500 microns.

14. A process for the preparation of a non-frozen low-fat

food emulsion comprising the steps of

a) admixing fat and a gel-forming biopolymer to form a first

liquid phase
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b) adding the first liquid phase to a second liquid phase
which promotes gel formation of the biopolymer to form gel
particles having particles of fat located therein

c) mixing the gel particles with an aqueous phase and fat-
soluble flavour molecules to form an agueous-continuous

emulsion.

15. A process as claimed 1in claim 14, wherein, 1in step b,
the second liquid phase has a lower temperature than the

first liquid phase 1n order to promote gel formation.

16. A process as claimed 1n claim 14, wherein, in step b,
the second liquid phase reacts with the biopolymer o©of the

first liquid phase 1n order to promote gel formation.

17. Non-frozen food product contalning an emulsion
according to claim 1, wherein the food product 1s a dressing,

mayonalse or spread.
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