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LOW_FAT SPREAD

The present invention relates to low or no-fat spread
products, in particular to water-continuous spreads
comprising more than 15 wt% to 50 wt%, calculated on the
total composition, of an oligofructose. Such spreads are
useful because it is a low-calorie foodstuff rich in fibre
material which has an excellent feeling in the mouth etc.

Many attempts have been made to formulate low fat spread
products. Amongst the various reasohns why such products are
desired is the wish to reduce the caloric content of the

spread and other dietetic considerations.

over the last decade many non-triglyceride substances have
been described as potential fat-replacers in food products.
Examples thereof are waxes, e.g. jojoba oil and
hydrogenated jojoba oil, polysiloxanes, acylated
glycerides, polyalkoxyglycerolethers, dicarboxylic acid
esters, polyol fatty acid polyesters and the epoxy extended
derivatives thereof. Examples of disclosures of fat-
replacers are e.g. US 3,600,186, 4,005,195 and 4,005,196.

A substance that has widely been applied as a fat extender
is water. This use of water has, for example, led to the
introduction of so-called halvarines. If relatively high
levels of water are used, often thickening agents and/or
gelling agents are used for avoiding adverse effects of the
high water level.

In particular éffort has been directed towards the
development of fat-replacement compositions which possess a
smooth and oily taste, texture, mouthfeel and lubricity
without resulting in an off-taste or malodour.

For example EP 298 561 (Unilever N.V.) describes the
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preparation of edible plastic dispersions not having a
continuous fat phase, said composition including at least

two gelling agents forming two gel-formin% compositions.

EP 509 707 discloses low fat spreads containing a

combination of water soluble starch, alginate and an ion ¢
source. Spreads according to this document may optionally
contain 1 to 15 $ of a soluble vegetable fibre. An example

of a suitable fibre for this purpose is INULIN which is for
example marketed under the trade name FIBRULINE.

JP 267450/90 (Ajinimoto Co. Ltd.) discloses the use of
polyfructan as a fat or oil substitute in food products.
Preferred polyfructans are low caloric polysaccharides of
the inulin type, which are mainly composed of beta-2,1-
bonds). Japanese patent applications 03/280856 and!
03/280857 to Ajinomoto Co disclose spreads prepared by
solubilizing certain fructan types in hot water or an
aqueous solution of food ingredients, followed by cooling
under stirring and allowing to stand as to yield a pasty,
sometimes butterlike composition.

A problem with water-continuous spreads containing low fat
levels and high fibre levels is that they often do not
possess the desired plasticity and/or they are too hard
and/or they are too thixotropic. Also they sometimes have a
tendency to loose water, sometimes the structure is not
quite smooth and may show some graininess and also they may
have a tendency to loose structure upon shear.

Polysaccharides of the Inulin type are for example marketed
under the trade name Raftiline™ and FibrulineT™.

e

Raftiline has been recommended for use in table spreads,
for example in fat-continuous spreads containing 20-25 wt% .
of fat and wt% of Raftiline.

Surprisingly it has been found that water-continuous
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spreads of low fat content, high fibre content and good

rheological properties can be obtained if the aqueous phase

of the composition contains relatively high levels of

oligofructoses in combination with specific levels of other
5 ingredients.

Accordingly the present invention provides a water-
continuous spread comprising: more than 15 wt% to 50 wt% of
an oligofructose and 0.05 to 30 wt% of a biopolymer other

10 than oligofructose (with an average chain length of 10 to
200 units) and less than 20 wt% of an oil phase.

The oligofructose material
For the purpose of the invention, more than 15 wt% tp'so

15 wt% of oligofructoses are used. The oligofructose employed
may not only contain fructose units, but also minor amounts
of other monosaccharide units, such as those derived from
glucose. Most preferred are materials containing one
(terminal) sucrose unit, the remaining groups mainly being

20 fructose units. Also the oligofructose is preferably of the
beta-2,1 type, more specifically it is inulin which may be
obtained from plants such as e.g. Compositae species and
fructans obtained from various micro-organism as e.g.
Aspergillus sydowii. Especially preferably inulin materials

25 derived from Jerusalem artichoke of chicory are used.
Preferably commercially available inulin materials like
Raftiline or Fibruline are used. Other suitable
oligofructoses are e.g. irisin and lycorisih.

30 The (weight) average degree of polymerisation of the
oligofructose material is preferably from 5 to 200, more
preferred 7 to 70, most preferred 10 tc 30. Also preferably
the oligofructose contains less than 5% w.w. of mono- and
disaccharides. Some hydrolysis of the longer chains of the

35 natural oligofructose may therefore be desirable to adjust
the number of monosaccharide units in the molecule. .
Although a minor amount of chain branching in the
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oligofructose does not seem to affect performance, it is
preferred that the oligofructose employed is substantially
linear.

Compositions of the invention preferably contain a
structuring amount of oligofructoses. For the purpose of
the invention, structuring amounts of oligofructoses are
levels at which the oligofructose material is no longer
soluble in the system, but is present as discrete particles
which provide structure to the product. The structuring
amount of oligofructoses can suitably be determined by any
suitable mathos e.g. by measuring the melting point or by
mixing all ingredients other than oligofructoses and then
gfadually adding oligofructoses while measuring the
viscosity. At a certain level of oligofructoses an increase
of the viscosity will be observed, indicéting'that a
structure is formed by the oligofructoses. For the purpose
of the invention any level of oligofructoses above the
level where a structure begins to form are referred to as
structuring amounts.

The structuring amount of oligofructoses may depend on the
type of oligofructoses used and the remaining ingredients

of the product. For inulin type oligofructoses, in
particular those derived from Jerusalem artichoke or
chicory, the structuring amount is generally more than 15
wt$, for example more than 15 wt% and less than 40 wt%, ’
more preferred 17 to 37 wt%, most preferred 20 to 35 wt%.
For other oligofructoses similar structuring amounts apply.

Preferably the particle size of the cligofructose

agglomerates in the spread is in the order of magnitude of !
0.5 - 20, preferably 1 - 5 micrometer which can be effected

by suitable processing. The size of the primary .
oligofructose particles preferably is in the order of

magnitude of 50 to 500 nm. .
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The biopolymer materials
Compositions of the invention contain from 0.05 to 30 wt%

of biopolymers other than oligofructoses. Preferably the
level is from 0.1 to 20 wt%. The biopolymers may be added
as such or may for example be included in the form of

commercially available fat-replacers.

Suitable biopolymer materials may for example be selected
from carbohydrates (especially starches and gums) and
proteins. Preferably gelling biopolymers are used.

The preferred levels of biopolymers for obtaining optimum
product properties (e.g. plasticity and/or

non-thixotropy), generally depend on the type of biopolymer
used. Also the preferred amount of biopolymers is dependant
on the desired degree of thickening or gelling and the
presence of other ingredients in the composition.

If gums are used, their preferred level is 0.05 to 5 wt%,
more preferred 0.1 to 1.5 wt%, most preferred 0.2 to 1 wt%.
Suitable gums may for example be selected from the group of
agar, algin, arabic, carrageenan, furcelleran, gellan,
ghatti, guar, karaya, larch, locust bean, pectin,
tragacanth and xanthan gum. Especially preferred is the use
of agar, carrageenan, furcelleran, guar, locust bean,
pectin and xanthan gum. Most preferred is the use of locust
bean, pectin and xanthan gum. Also preferably the
biopolymers may be incorporated by including commercially
available fat-replacers based on gums, for example
SlimgelTM. Also preferably sheared thermoreversible
polysaccharide gels or sheared chemically set
polysaccharide gels may be used such as for example
disclosed in EP 355 908 or EP 432 835.

If starches are used as biopolymer material, preferably
gelling starches are used. Especially preferred is the use
of modified starches, for example hydrolysed starches such



WO 94/09647 PCT/EP93/02837

10

15

20

25

30

35

as Paselli SA2 (Avebe), N-oil (National starch). Also
commercially available fat-replacers which are based on
these biopolymer materials may be used, for example
Stellar™, The level of (modified) starches is preferably .5
to 20 wt%, more preferred 6 to 17 wt%, most preferred 7 to
15 wt%; if the modified starches are used in combination
with other biopolymer materials, their level may be lower
for example 0.05 to 10 wt%.

Also preferred is the use of other carbohydrate based
biopolymer materials such as microcrystalline cellulose,
for example AvicelTM. Their preferred level of from 0.1 to
10 wt%.

If proteins are used as biopolymer material, preferably
proteins are used as disclosed in EP 237 120 (incorporated
by reference). Examples of suitable materials are gelatin,
soy protein, milk protein etc. Especially preferred is the
use of gelling proteins, most preferred is the use of
gelatin. The level of (gelling) proteins is preferably from
0.05 to 10 wt%, more preferred 0.3 to 7 wt%, most preferred
0.7 to 5 wt%. Also commercially available fat replacers
based on these materials may be used for example
Simplesse™ or Dairy-1oT.

The 0il phase
Spreads according to the invention are water-continuous and °

contain less than 20 wt% of an oil phase. For the purpose
of the invention a water-continuous spread is either fat-

free or is an oil-in-water emulsion.

Throughout this specification the terms oil and fat are
used interchangeably. They are meant to include
triglycerides of natural or synthetic origin such as
soybean oil, sunflower oil, palm oil, fish oil, rapeseed
0il, coconut oil, and hydrogenated, fractionated and/or ,

interesterified triglyceride mixtures as well as edible
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substances that are physically similar to triglycerides
such as waxes, e.g. jojoba oil and poly fatty acid esters
of mono- or di-saccharides, and that can be used as
replacement for or in admixture with triglycerides.

Preferably the fat is present in the form of small fat
globules or crystals, having a volume weighted mean
diameter of less than 20 gm, more preferred from 0.1 to 5
gm, most preferred from 0.5 to 2 gm. The presence of these
small fat particles in low fat spreads of the invention has
the distinct advantage of providing an improved appearance
to the product.

In a very preferred embodiment of the invention at least
part of the fat is dairy fat. Preferably at least 10 wt3
based on the total weight of the fat is dairy - fat,  more
preferred more than 50 wt%, most preferred more than 90 wt%
or even 100 wt%. The dairy fat.can be derived from any
dairy source. Especially preferably the dairy fat is
derived from dairy cream or cream cheese.

In another preferred embodiment of the invention the fat is
derived from non-dairy creams.

The use of fat sources wherein the ratio of fat to protein
is high, for example cream cheese and dairy cream or non-
dairy cream, is preferred. These materials provide an
excellent flavour to the product. Preferably fat sources
are used, wherein the weight ratio of fat to protein is
more than 5 : 1, more preferred more than 10 : 1, most
preferred from 50 : 1 to 1000 : 1.

Spreads according to the invention comprise less than 20
wt% of fat, more preferred 0 to 10 wt3%, for example 0.1 to
7 wt% or 1 to 3 wt%. Also spreads of the invention may be
substantially free from fat or contain very low levels of
fat (0.01 to 2 wt%).
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Other ingredients
In addition to the above mentioned ingredients, spreads of

the invention may comprise a number of optional ingredients
such as flavouring, salt, preservatives, acidifiers,

vitamins, colouring materials etc.

Preferably the level of flavouring materials (other than
those which are incorporated through the dairy ingredienté)
is less than 0.5 wt%, for example 0.01 to 2 wt%.

Preferably the level of salt (sodium chloride) is from 0- 4
wt%, more preferred 0.1 to 3 wt%, most preferred 0.5 to 1.2
wt%. Preservatives are preferably incorporated at a level
of 0-4 wt%, more preferred 0.01 to 1 wt%, most preferred
0.05 to 0.3 wt%. Especially preferred is the use of
potassium sorbate. A preferred colouring material is
carotene; preferred levels of colouring material are from

0 - 1 wt$%, more preferred 0.01 to 0.2 wt%. Acidifiers may
be incorporated to bring the pH of the product to the
desired level, preferably the pH of the product is from 3
to 10, more preferred 3.5 to 7. A suitable acidifier is for
example tactic acid or citric acid.

Another optional ingredient which may be present in
compositions of the invention are proteins. Preferably the
protein level in spreads of the invention is from 0.5 to
15 wt%, more preferred, 2 to 6 wt%, most preferred 2.5 to
4 %. In an especially preferred embodiment of the
invention the protein are partially or wholly obtained from
dairy sources. In another preferred embodiment of the
invention the protein is wholly or partially a vegetable
protein, especially soy bean protein. For example if
mixtures of these ingredients are used suitable weight
ratios of dairy protein to vegetable protein may for
example be from 10 : 1 to 1 : 10.

The spread may further containing small particles such as
herbs and vegetables. The total level thereof will



WO 94/09647 PCT/EP93/02837

10

15

20

25

30

35

generally be less than 10 wt%.

Spreads of the invention will generally comprise fairly
high levels of water, say from 50 to 89.95 wt% of the
composition, more preferred 55 to 85 wt%, most preferred
60 to 70 wt%. Water may be incorporated as such, or as
part of the other ingredients such as milk etc.

Product properties
The present invention provides water-continuous spreads

being smooth, butter-like and low calorie which can be used
with good results on sandwiches, bread etc e.g. to replace
halvarines or margarine.

Spreads of the invention have improved properties for
example relating to plasticity, hardness, non-thixotropy,
gumminess and chewiness.

Preferably spreads of the invention are plastic in that it
has a stress strain relation with a maximum stress occuring
at a strain €p,, of 0.001 to 0.5, more preferred 0.01 to
0.3 and a stress §max at a strain ¢,,, of 0.01 to 100 kPa
more preferred 0.3 to 60 kPa and a ratio of the plastic
stress §p to 6y, (6P/6pay) ©f 0.1 to 1, more preferred 0.2
to 0.95 at 5°C.

A suitable method for determining these parameters is
described in EP 298 561. This can be done with a series of
measurements using a parallel plate squeezing flow
geometry. the measurements are carried out using a
parallel plate plastometer (preferably and Instron™),
wherein a block of the material to be tested is deformed
between two parallel plates that move towards each other.
the deformation is inflicted at constant rate preferably at
a deformation of 0.0167 s™! (100% compression in 1 minute).
The corresponding stress at increasing deformation .

(strain) is determined by recording the force that is
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required to keep the rate of deformation constant while the
deformation magnitude increases. A series of measurements
is carried out on a series of blocks of materials to be
tested, having varying thicknesses. From these
measurements the stress-strain relation of the material is
obtained by extrapolating the results to infinits
thickness. The stress is expressed in kPa and recorded as a
function of the strain c¢ = 1n(HO/H), Ho indicating the
thickness of the testblock before the measurement and H
indicating the thickness during measurements. Suitably the
stress strain relation-ship is determined at 5°C.

Occasionally, the above method does not provide a
stress/strain relationship with a clear relative maximum
stress émax at a strain emax. Under these circumstances

the above method for determining the stres/strain
relationship should be repeated while decreasing the speed
of measurement (e.g. 2-10 times slower). If this still not
results in a clear maximum in the curve, then emax may be
determined by determining the strain at the intersection of

two tangents of the curve: (1) at e€=0 and (2) at €p

Preferably spreads according to the invention also have an
improved hardness. Preferably the Stevens value of the
spreads is more than 50 g at 5 0C, more preferably from 65
to 1000 g, most preferably 120 to 700 g. The Stevens value
may be obtained by analyzing samples with a Stevens LFRA
Structure Analyser (ex Stevens & Son Weighing machines Ltd,
London EC 1V 7 LD, U.K) and using a 4.4 mm probe.

Preferably spreads in accordance to the invention élso have
a reduced degree of thixotropy. It is believed to be well
within the ability of the skilled person to determine
whether a spread is non-thixotropic. A suitable test for
this purpose is to remove a portion of the spread from the
tub with a knife, followed by spreading onto bread. A nan-

thixotropic spread retains its firmness during removal from
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the tub and spreading. A thixotropic spread is also
relatively firm during removal from the tub, but looses its
structure during spreading and regains its firmness after
spreading. '

Also preferably spread of the invention have a preferred
hardness, gumminess and chewiness as measured by TPA
(texture profile analysis) or by CUC (Cycle until count).
These methods are for example described by William M.
Breene in Journal of Texture studies 6 (1975) 53-82.
Suitably TPA and CUC measurements are done with a Stable
Micro Systems model TA-XT2/25 kg using XT.RA Dimension V3.6
software, following the procedure as outlined in the
Guidelines of athe apparatus and software. Preferred
settings are outlined in the Example.

Preferably spreads according to the invention satisfy one
or more of the following features as measured by TPA (force
in compression mode):

(1) a hardness (force value corresponding to the first
major TPA peak) of more than 1.2 N, preferably 1.3 to
4.0 N, most preferably 1.4 to 2.5 N;

(2) a gumminess (hardness * cohesiveness) of more than
0.7, more preferred 0.75 to 2.0, most preferred 0.8 to
1.8;

(3) a chewiness (gumminess*springiness) of more than 0.7,
more preferred 0.75 to 2.0, most preferred 0.8 to 1.8.

Preferably spreads according to the invention satisfy the
following feature as measured by CUC (force in compression
test, 40 seconds cycle time) the ratio of initial hardness
to hardness at 260 seconds is less than 1.5, more preferred
1.0 to 1.45, most preferred 1.0 to 1.4.
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Preparation
Spreads of the invention may be prepared by any suitable

method for the preparation of water-continuous spread
products. A preferred method however involves the mixing of
the ingredients, optionally followed by pasteurisation and
homogenisation, followed by cooling in one or more scraped
surface heat exchangers (A-units) to a temperature of 0 to
10°C, optionally followed by processing through one or
more C-units.

After preparation the spreads are generally packed in
wrappers or containers, generally tubs with a content of 2-
1000 g will be used, especially 5, 10, 15, 250 or 500 g.
Preferably the packed product is stored at refrigerator 1
temperatures.

Example 1

TPA measurements were carried out in Stable Micro Systems
model TA-XT2/25 kg using XT.RA Dimension V3.6 software.

The temperature of measurement was 5°C. A 12.7 mm steel
probe was used, the speed was 0.4 mm/s, the penetration
depth was 80% of the product, the product height was about
2 cm in a tub. A one second pause was held between the
first and second peak.

The CUC measurements were made with the same apparatus,
software, temperature and sample height in tub as
indicated above. The speed was 0.2 mm/s, the penetration
depth 4.0 mm (cycle time about 40 seconds).

Four test samples A-D were evaluated. Product A
(comparison) was a spread of 25 wt% Raftiline LS in water.
Product B was a spread with 25 wt% Raftiline LS and 35 wt%
Stellar in water. Product C (comparison) was a spread of

33 wt% Raftiline LS in water; product D was a spread of 33
wt% Raftiline LS and 35 wt% Stellar in water.
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The following results were obtained:
TPA
measurements
Sample hardness gumminess chewiness
A 0.64 0.27 0.24
B 1.54 0.99 0.96
C 1.09 0.59 0.55
D 2.45 1.23 1.20
cucC
measurements
Sample hardness gumminess hardness;_q,
(N) t=0 (N) t=260
(peakl) (peak 7) hardness,_,¢q
A 0.63 0.37 1.7
B 0.55 0.46 1.2
Example 2

A fat free spread was prepared from the following

ingredients:

33.0 parts

1.5 parts
0.12 parts
0.05 parts
1 part

inulin (Raftiline LS containing mainly 10-60
fructose units)

NacCl

potassium sorbate

B-carotene (1% water soluble solution)
gelatin, 250 bloom (ex Geltech)

up to 100 parts water

All the ingredients were mixed together with the exception

of inulin and then added to cold water. When the

ingredients were completely dissolved the inulin was added

slowly to the solution. The suspension was then mixed for

5 minutes with

a high energy mixer [Ultra turrax- (trade

name) type TP 18/10]. During the mixing the pH was adjusted

to 4.7 by adding a small amount of tactic acid. The mixture
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so obtained was filled in tubs, which were immediately
stored in-a refrigerator at 5°C. After one week storing the
product was tested and showed a smooth texture and a very
acceptable mouthfeel. The Stevens value of the product was
determined and found to be 26. When shear was applied to
the product less water was released than from a
corresponding product without gelatin.

Example 3

A spread was prepared from the following ingredients:

33.0 parts inulin (containing mainly 2 - 60 fructose
units)

1.5 part gelatin

1 part sunflower oil

1.5 parts NaCl

0.12 parts potassium sorbate

0.05 parts B-carotene (1% water soluble solution)

1 part Na-caseinate

trace spread flavour

up to 100 parts water

All the ingredients were mixed together with the exception
of inulin and then added to cold water. When the
ingredients were completely dissolved the inulin was added
slowly to the solution. The suspension was then mixed for

5 minutes with a high energy mixer [Ultra turrax (trade
name) type TP 18/10]. During the mixing the pH was adjusted
to 4.7 by adding a small amount of tactic acid. The

mixture so obtained was filled in tubs, which were
immediately stored in a refrigerator at 5°C. After one week
storing the product was tested and showed a smooth texture
and a very acceptable mouthfeel. The Stevens value of the
product was determined and found to be 50. When shear was
applied to the product less water was released than from a
blank without gelatin. When shear was applied to the .
product less water was released than from a corresponding
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product without gelatin.

The following compositions were made by mixing the inulin

Example 4

PCT/EP93/02837

into water of 65°C, cooling to 45°C and mixing the

remaining ingredients. All compositions contained 0.12 wt%

potassium sorbate, 0.8 wt% NaCl, lactic acid to pH 4.8.

the balance of the compostions was water. The NDC

(non-dairy cream) had a fat content of 26.9 wt%. The cream
had a fat content of 45 wt%.

Ingredient (wt%)

composition | Inulin Stellar gelatin butter ndc
milk ’
powder
A 33 20 - - -
B 33 - 1 1 -
c 33 20 1 - -
D 33 20 - 1 -
E 33 20 1 1 -
F 33 20 1 - -
G 33 20 1 - 4
H 33 20 1 - 12
I 33 35 - - 12
J 33 30 - - 12
K 33 30 0.25 - 12
L 33 30 0.50 - 12
M 33 30 0.75 - 12
N 33 30 1 - 12
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Example 5

A spread of the following composition was prepared.

Ingredient wtd
Raftiline LS 30
gelling starch 5
cream (40% fat) 7
gelatin 0.25
CMC (7 mf ex Hercules) 0.07
NaCl 0.8
potassium sorbate 0.2
Tio2 0.2
flavouring 100 ppm
water A balance
pH 5.2

The method of preparation was as follows: The starch was
solubilized in water at 85°C and kept at this temperature
for 10 minutes. The solution was cooled to 65°C. The CMC
and 0.07% of the Raftiline LS were premixed and added. The
mixture was further cooled to 60°C. the cream was added.
The remaining ingredients except for the flavour were added
at 600C. The pH was set to 5.2 using a 10% lactic acid
solution. Finally the flavours were added.

(*) oligofructose ex Tiense Sulker raffinadery.

(**) A modified maltodextrin starch (6110=97-2 ex National
Starch). This starch is a blend of modified food starches,
having rheological properties as follows: G' ., is 5.0
after complete dispersion in water (17.2%) and a log G'p.,
of 4.7 (log of 1/2 G') at 6486 seconds after dispersion.
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CLAINMS

1. A water-continuous spread comprising: more than 15 wt%
to 50 wt% of an oligofructose and 0.05 to 30 wt% of a
biopolymer other than oligofructose and less than 20 wt% of
an oil phase.

2. A water-continuous spread according to claim 1,
wherein the biopolymer is selected from the group of
gums, starches microcrystalline cellulose and proteins
or mixtures thereof.

3. A water-continuous spread according to claim 2,
wherein the gums are selected from the group of agar,
algin, arabic, carrageenan, furcelleran, gellan,
ghatti, guar, karaya, larch, locust bean, pectin,
tragacanth and xanthan gum and-used at a level of 0.05
to 5 wt%.

4. A water continuous spread according to claim 2,
wherein the starch is a gelling starch, preferably a
hydrolysed starch used at a level of 5 to 20 wt%.

5. A water-continuous spread according to claim 2,
wherein the protein is a gelling protein, preferably
gelatin, used at a level of 0.05 to 10 wt%.

6. A water continuous spread according to claim 1 having
a stress strain relation with a maximum stress occuring at
a strain €g,, of 0.001 to 0.5, more preferred 0.01 to 0.3
and a stress émax at a strain € ,, of 0.01 to 100 kPa more
preferred 0.3 to 60 kPa and a ratio of the plastic stress
8p to 8., (6P/8pax) Of 0.1 to 1, more preferred 0.2 to 0.95
at 5°C.
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7. A water-continuous spread according to claim 1 having
a Stevens value of more than 50 g at 5°C.

8. A water-continuous spread according to claim 1
satisfying one or more of the following features as
measured by TPA

(1) a hardness of more than 1.2 N;

(2) a gumminess of more than 0.7;

(3) a chewiness of more than 0.7.

9. A water-continuous spread according to claim 1, being

non-thixotropic.

10. A water-continuous spread according to claim 1,
whereby the ratio of the initial hardness to the hardness
at 260 seconds as measured by CUC (40 seconds -cycle time)
is less than 1.5. '



INTERNATIONAL SEARCH REPORT

Inter.  onal Application No

PCT/EP 93/02837

A. CLASSIFICATION OF SUBIECT MATTER
IPC 5 A23L1/236  A23L1/307

A23L1/24

A23L1/29 A23D7/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 5 A23L A23D

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category * | Citation of document, with indication, where appropriate, of the relevant passages

December 1991
cited in the application
see abstract

December 1991
cited in the application
see abstract

A EP,A,0 337 889 (ROUSSEL-UCLAF) 18 October
1989 -
A PATENT ABSTRACTS OF JAPAN

vol. 16, no. 106 (C-919) 16 March 1992
& JP,A,03 280 857 (AJINOMOTO CO. INC.) 11

A PATENT ABSTRACTS OF JAPAN
vol. 16, no. 106 (C-919) 16 March 1992
& JP,A,03 280 856 (AJINOMOTO CO. INC.) 11

-f==

m Further documents are listed in the continuation of box C.

m Patent family members are listed in annex.

° Special categories of cited documents :

*A° document defining the general state of the art which is not
considered to be of particular relevance

*E" earlier document but published on or after the international
filing date

"L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

‘0" document referring to an oral disclosure, use, exhibition or
other means

*P" document published prior to the international filing date but
later than the priority date claimed

“T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

X" document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

°Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document 1s combined with one or more other such docu-
meats, such combination being obvious to a person skilled
in the art.

‘&’ document member of the same patent family

Date of the actual completion of the international search

24 February 1994

Date of mailing of the international search report

16, 03,94

Name and mailing address of the [SA
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. {+31-70) 340-2040, Tx. 31 651 cpo nl,
Fax (+ 31-70) 340-3016

Authorized officer

Alvarez Alvarez, C

Form PCT/ISA/210 (second sheet) (July 1992)

page 1 of 2

Relevant to claim No.




INTERNATIONAL SEARCH REPORT

Inter.  )nal Application No

PCT/EP 93/02837

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

cited in the application

Category * | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP,A,0 237 120 (UNILEVER NV.) 16 September
1987
A EP,A,0 298 561 (UNILE;E& NV.) 11 January
i?EZd in the application
A EP,A,0 509 707 (PETRE[E; LTD.) 21 October
i?zgd in the application
A EP,A,0 432 835 (UNILE;EE) 19 June 1991
cited in the application
A EP,A,0 355 908 (UNILEGE&) 28 February 1990

Form PCT/ISA/210 (continuation of second sheet) (July 1992)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

‘Inten  Jnal Application No

PCT/EP 93/02837

Patent document Publication " Patent family Publication
cited in search report date member(s) date

EP-A-0337889 18-10-89 FR-A- 2629985 20-10-89

AU-B- 634469 25-02-93

AU-A- 3274489 19-10-89

JP-A- 1311090 15-12-89

US-A- 4978751 18-12-90

EP-A-0237120 16-09-87 AU-B- 593618 15-02-90

AU-A- 6961287 10-09-87

CA-A- 1298516 07-04-92

FI-B- 89448 30-06-93

JP-A- 62232335 12-10-87

Us-A- 4917915 17-04-90

EP-A-0298561 11-01-89 AU-B- 618538 02-01-92

JP-A- 1086831 31-03-89

US-A- 4956193 11-09-90

EP-A-0509707 21-10-92 GB-A- 2254536 14-10-92

EP-A-0432835 19-06-91 AU-B- 635799 01-04-93

AU-A- 6788790 20-06-91

EP-A-0355908 28-02-90 AU-B- 619333 23-01-92

AU-A- 3997289 22-02-90

JP-A- 2191540 27-07-90

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Search_Report

