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IMPROVED PROCESS FOR PRODUCING EMULSIFIED SALAD DRESSINGS
BACKGROUND OF THE INVENTION

Field of the Invention

The invention pertains to a process for the production of emulsified spoonable
and pourable dressings comprising the combination of raw material phases in a pre-
mix tank to form a coarse emulsion and then having final emulsification of the
ingredients in an in-line mixer/emulsifier. The in-line mixer/emulsifier comprises at
least one set of aligned rotor and stator comprising a plurality of teeth having vanes,
wells and generally slanted walls with a gap defined by the vanes and wells. The
dimensions of the gap are adjustable in particular increments, and the speed of the
motor which drives the rotor can be varied while the in-line mixer/emulsifier is
processing the ingredients. The process enables final emulsification of the raw
material phases with a single pass through the in-line mixer/femulsifier. The process
can be used to make a wide variety of emulsified spoonable and pourable dressings,
such as mayonnaise, mayonnaise-type dressings and pourable salad dressings.

The Prior Art

Spoonable and pourable dressings, such as mayonnaise, mayonnaise-type
dressings and salad dressings, generally comprise primarily two or more immiscible
phases, such as oil and water in the form of an emulsion. Forming an oil-in-water
emuision, for example, requires significant energy transfer to disperse the oil phase in
the water phase. The energy deforms and breaks up the oil droplets into
progressively smaller droplets to disperse the oil into the water to obtain the emulsion,

U.S. Patent No. 1,949,791 addresses a process for making salad dressing
using a mixer and emulsifier and discloses using a homogenizer, viscolizer, colloid mill
or similar apparatus as the emulsifier. Examples of typical mills used for making
spoonable and pourable dressings are colloid mills such as a Charlotte Colloid Mill
from Chemicolloid Laboratories, Inc., Garden City Park, New York, U.S.A. U.S. Patent
No. 4,844,620 concerns a process for making a high-internal-phase-ratio emulsion
using an in-line mixer/femulsifier wherein product from the in-line mixer/emulsifier re-

circulates back through the in-line mixer/femulsifier for further processing.
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U.S. Patent No. 3,940,115 concerns the use of a stator and rotor type mil for
emuisification. U.S. Patent No. 3,940,115 discloses that with conventional stator and
rotor type mills attaining the frequency required for forming an emuision is impossible
or, at best, extremely difficult. This problem is said to be overcome in U.S. Patent No.
3,940,115 by a device that permits adjustment of the opening between the rotor and
stator, ‘

It was an object of the invention to develop a new process for making
spoonable and pourable dressings that has greater flexibility and requires less
equipment and capital than commercial processes in the art.

It was a further object of the invention to develop a new process for making
spoonable and pourable dressings using an in-line mixer/emulsifier requiring only cne
pass through the in-line mixer/emulsifier.

It was yet another object of the invention to develop a process to make a wide
variety of spoonable and pourable dressings.

These and other objects of the invention are achieved by the process
comprising an in-line mixer/femulsifier having at least one set of stator and rotor each
comprising mutually engaging teeth wherein the gap opening between the rotor and
stator is adjustable within certain increments and the frequency of rotation of the rotor
is variable and can be adjusted while the process is operating. The process provides
for the manufacture of a wide variety of spoonable dressings, such as mayonnaise,
mayonnaise-type dressing and pourable salad dressing, using the same process.

in the present Specification, all parts and percentages are by weight/weight
unless otherwise specified.

SUMMARY OF THE INVENTION
The invention pertains to a process for making high quality stable emulsions for
spoonable and pourable dressings. The process comprises the combination of one or
more phases of ingredients in a pre-mix tank where preliminary coarse emulsification
occurs, and final emulsification takes place in a specially adapted indine
mixer/emulsifier in which the gap opening between a stator and rotor and the

rotational and tip speed may be adjusted to obtain acceptable emulsification,
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particularly oil and water emulsions. The process can be used to make a wide variety
of spoonable and pourable dressings.

The in-line mixer/emulsifier comprises at least one set of stator and rofor,
preferably one set, having axially engaging teeth, in the form of concentric vanes and
wells. The teeth comprise a plurality of concentric vanes and concentric wells with
generally slanted walls there between. The rotor and stator are aligned such that the
concentric vanes of the stator align with the corresponding concentric wells of the rotor
and the concentric wells of the stator engage with the corresponding concentric vanes
of the rotor, with the generally slanted walis of the stator aligned with the generally
slanted walls of the rotor. A gap is defined by the axial opening between the tip of
each concentric vane and the bottom of each concentric well and a slanted opening
defined by the opposing generally slanted walls of the teeth of the stator and rotor. In
the process of the invention, this gap opening is adjustable in increments of about -
0.015 inches in axial opening dimension which allows use of a single in-line
mixer/emulsifier for making a wide variety of spoonable and pourable dressings, such
as mayonnaise, low fat mayonnaise-type dressings and light mayonnaise-type
dressings and full fat and reduced fat salad dressings, and thus provides desired
flexibility to the entire process.

The coarse emulsion from the pre-mix tank enters the gap between the stator
and rotor at a central supply point at the center of the stator and is propelled
concentrically and radially to the edge of the rotor and stator by the centrifugal force
caused by the movement of the rotor against the stator and natural flow of the coarse
emulsion arising from the pumping of the coarse emulsion into the center of the stator.

In certain embodiments of the invention, the teeth of the stator and rotor are
configured with radial channels to enhance radial flow. During movement, the liquid
particles of the phases are moved through the concentric sets of engaged vanes and
wells of the rotor and stator which creates a shear force that provides final
emulsification by dispersing the immiscible phases of the ingredients. The rotor
aperates on a shaft which is driven by a variable speed motor. The process is
equipped with a control that allows for variation of the speed of the motor as the
process and in-line mixer/emulsifier are operating. This aspect of the process allows
for adjustment of the process during operation to provide for better emulsification
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properties, less product loss and, together with the benefits achieved from the
incremental adjustment capability of the gap, a more flexible process for a wide
variety of spoonable and pourable dressings in the same production line.
As now claimed, according to one aspect, the present invention provides a
5 process for making a dressing comprising the steps of:
a) combining raw ingredients in a pre-mix tank comprising a2 means for mixing to
form a coarse emulsion, and
b) processing the coarse emulsion in one pass through an in-line mixerfemulsifier
comprising at least one set of stator and rotor, and an adjustable speed motor
10 to drive the rotor, wherein the stator and rotor comprise co-axially engageable
rings of teeth having a plurality of concentric vanes and concentric wells with
generally slanted side walls from each vane to each well and the rotor and
stator when engaged are such that the concentric vanes of the stator align
with the corresponding concentric wells of the rotor and the concentric vanes
15 of the rotor align with the corresponding concentric wells of the stator with the
corresponding generally slanted walls of the stator and rotor aligned and when
engaged a gap having an axial opening dimension and a slanted opening
dimension is defined by each concentric vane and each concentric well and
the aligned slanted walls and the gap is adjustable in increments of about
20 0.015 inches in axial opening dimension, the dressing being mayonnaise or a
salad dressing and an oil phase and an emulsifier phase are raw ingredients
combined in the pre-mix tank further wherein the mayonnaise and salad
dressing are made in the same production line.

25 DESCRIPTION OF THE DRAWINGS

Fig. 1 is a flow diagram of a typical process of the invention.

Fig. 2 is cross-sectional diagram of a typical in-line mixer/femulsifier useful for

the invention.

Fig. 3 is an expanded view diagram showing the mutually engaging teeth of a
30 stator and rotor.

Fig. 4 is a front view of a stator used for the invention.

Fig. 5 is a cross-section of the stator shown in Fig. 4.

Fig. 6 is a front view of a rotor used for the invention.
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Fig. 7 is a cross-section of the rotor shown in Fig. 6.
Fig. 8 is a cross-section of the stator shown in Fig. 5 and rotor shown in Fig. 6
mutually engaged.

DETAILED DESCRIPTION OF THE INVENTION

Raw ingredients are combined in the process to make products comprising an
emulsion. In the preferred embodiment, spoonable and pourable dressings are made
by the process through the combination of one or more separate phases comprising
raw ingredients. For example, for mayonnaise products these phases may include an
oil phase, an egg phase and an aqueous phase; for starch-based spoonable
dressings, these phases may include an oil phase, an egg phase and a starch paste
phase; for low fat mayonnaise these phases may include an oil phase, an egg phase,
a starch paste phase, a sweetener phase and an aqueous phase, and for pourable
dressings these phases may include an aqueous phase, an oil phase, an acidulent
phase and, optionally, a solids phase.
Now referring to Fig. 1 which is flow a diagram of typical process of the invention
involving the manufacture of mayonnaise and mayonnaise-type products involving
the combination of three raw material phases (Phase I-Phase I}, it being understood
that these figures are merely illustrative as the process may comprise the
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combination of one or more phases in a pre-mix tank for coarse emulsification (pre-
emulsification) with the final emulsification occurring in an in-line mixerfemuisifier, the
separate phases are stored in means for raw material storage 1 such as storage
tanks, vessels, containers or product packaging. |n certain embodiments of the
invention, particularly when spoonable dressings are made, the phases are then
circulated separately on a continuous basis through piping and may be circulated by
circulation means (not shown) such as a pump to a pre-mix tank 2 where coarse
emulsification occurs. In embodiments of the invention involving pourable dressings,
the raw material phases may be combined on a batch basis in the pre-mix tank where
coarse emulsification occurs and then each batch of coarse emulsion is continuously
fed through the remainder of the process. The pre-mix tank comprises a means for
mixing 3, such as a stirrer, impeller, shaker and the like, which mixes the raw
ingredients to form a coarse emulsion. The coarse emulsion is circulated by piping to
circulation means 4, such as a pump, to an in-line mixer/emulsifier 5. Examples of in-
line mixer/emulsifiers useful for the invention are those available from Charles Ross &
Son Co., Happauge, New York, USA particularly model ME-4125XS-15 equipped with
means {o vary the gap opening between the stator and rotor and a variable speed
motor. Examples of rotors and stators useful for the in-line mixer/femulsifier of the
invention are described in U.S. Patent No. 5,632,596 which is incorporated herein by
reference. The process operates on a continuous basis and emulsified product
leaving the in-line mixerfemulsifier is generally sent to packaging or for further
processing.

The process may also comprise optional means for injecting gas 6 into the
emuilsion while the coarse emulsion is being processed by the in-line mixer/emulsifier.
Such means may be a pressure vessel, such as a gas tank, with a regulated valve
and piping from the valve to the in-line mixerfemulsifier. The gas is injected into the
coarse emulsion at some point between the location where the coarse emulsion exits
the pre-mix tank 2 to the location where the coarse emulsion enters the gap of stator
and rotor. Examples of gasses which may be injected into the coarse emulsion are
nitrogen, carbon dioxide, or combinations thereof.

Now referring to Fig. 2 which is a cross-section of an in-line mixer/emulsifier

apparatus shown generally as 8 useful for the process, the in-line mixer/emulsifier
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comprises a stator 9 and a rotor 10. The in-line mixer/emulsifier further comprises a
shaft 12 which is attached on one end to a rotor flange 16 and on a second end to the
variable speed motor 11. The rotor 10 is attached to the rotor flange 16 by securing
means 17, which as shown in Fig. 2 may be bolts or machine screws. The in-line
mixer/emuisifier further comprises a stator flange 18 and the stator 9 is secured to the
stator flange 18 by securing means 17, which as shown in Fig. 2 may be boits or
machine screws. The in-line mixer/femulsifier further comprises a casing 19 which
interacts with the rotor flange 18, rotor 10, stator flange 18 and stator 9. The stator
flange 18 with attached stator 9 is generally secured to the casing 19 in a manner that
creates an annular space 20 defined by the casing 19, rotor flange 16, rotor 10, stator
flange 18 and stator 9, and the attachment is also made so that the elements,
particularly the teeth 30, of the stator 9 and rotor 10 interact with one another. The
casing 19 and/or stator flange 18 may comprise a cooling jacket 22,

The teeth 30 of the stator 9 and rotor 10 are engaged. For example, the stator
9 and rotor 10 may be equipped with mutually, co-axially engaging rings of teeth.
Embodiments of the invention shown in Figs. 2- 8 illustrate the teeth 30 of the stator 9
having a plurality of concentric vanes 23 and concentric wells 24. The teeth 30 of the
stator 9 have generally slanted side walls 28 which are from each vane 23 to each
well 24. The rotor 10 also has teeth 30 having a plurality of concentric vanes 25 and
concentric wells 26. The teeth 30 of the rotor 10 have generally slanted side walls 29
which are from each vane 25 to each well 26. When engaged, the stator 8 and rotor
10 are aligned such that the concentric vanes 23 of the stator 9 align within the
corresponding concentric wells 26 of the rotor 10 and the concentric vanes 25 of the
rotor 10 align with the concentric wells 24 of the stator 9 and corresponding generally
slanted walls 28 and 29 of the stator 9 and rotor 10 align. An opening, a gap 27, is
defined by the tip of each concentric vane and the bottom of each concentric well and
the aligned slanted walls.

In the embodiment depicted in Figs. 4-8, the concentric teeth 30 of the stator 9
and rotor 10 are separated with the space between each set of concentric teeth
defining a radial channel 31, and the stator 9 and rotor 10 will comprise a plurality of
such radial channels 31. In these embodiments, the aligned stator and rotor form both

radial and concentric channels for fiuid flow.

-10-
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Fig. 2 shows an in-line mixer/femulsifier that can typically be used for the
process and the typical elements of the stator and rotor. Figs. 4-8 show an
embodiment of a stator and rotor that can be used in the in-line mixer/femulsifier for the
process, such stator and rotor being generally available from Charles Ross & Son Co.
and are described in U.S. Patent No. 5,632,596. 1t being understood, however, that
any type of in-line mixer/emulsifier comprising a stator and rotor having the
dimensions, specifications and characteristics discussed herein can be used in the
process.

As shown in Fig. 3 the gap will have an axial opening dimension (a) and a
slanted opening dimension (b) and the in-line mixer/emulsifiers used for the process
have a means for adjusting the axial opening dimension (a) and slanted opening
dimension (b). The gap opening may be adjusted in set increments by adding or
removing shims generally located between the rotor and rotor flange. The axial
opening dimension of the gap may be adjusted in increments of about 0.015 inches
and the ability to adjust the gap in such small increments, together with the ability to
alter the speed of the motor, allows the process to be used to make a wide variety of
high quality spoonable and pourable dressings, for example, the spectrum of from
mayonnaise to creamy salad dressings. The slanted opening dimension will be a
function of the design of the teeth, however, in preferred embodiments the slanted
opening dimension will be about ¥ the incremental change of the axial apening
dimension. The gap is adjustable at about 0.015 inch increments in axial opening
dimension to an axial opening dimension (a) of between about 0.010 inches to about
0.500 inches, preferably about 0.030 inches to about 0.180 inches, with the
corresponding slanted opening dimension (b) being about 0.003 inches to about 0.167
inches, preferably between about 0.010 inches and 0.060 inches. The opening of the
gap is adjusted when the rotor is stationary.

The stator can be of any dimension, but preferably has a diameter of about 6
inches or more, preferably about 9 inches or more, such as about 12 inches to about
18 inches, most preferably about 15 inches. The stator and rotor may be made from
any material acceptable for food processing, preferably stainless steel, including 316,
316L, AL6XN or SMO654 stainless steel. The diameter of the rotor and stator and
gap opening dimension, in addition to variation in motor speed, will affect

11-
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emulsification of the raw ingredient phases and, in part, allows use of the in-line
mixer/femulsifier to make a final emulsion on a continuous basis with one pass through
the in-line mixer/emulsifier. Also, these process parameters provide flexibility to the
process for making a wide variety of spoonable and pourable dressings.

Referring now to Figs. 2 and 4-5, the coarse emulsion will enter the in-line
mixer/femulsifier through the inlet tube 21 from which it is released to the gap of the
rotor and stator though a central inlet point (shown by way of example in Figs. 4-5 as
32) in the stator. The molecules of the coarse emulsion move through the concentric
sets of engaged vanes and wells of the rotor and stator, by centrifugal force and aiso
by the pumping of the coarse emulsion into the central inlet point. The movement of
the vanes and wells of the rotor against those of the stator creates a shear force that
transfers energy to the particles moving through the rotor and stator which further
disperses the immiscible phases of the coarse emulsion and creates the final
emulsion of the spoonable or pourable dressing. [n embodiments of the invention
where the stator and rotor comprise radial channels 31, the radial channels enhance
radial movement as the coarse emulsion moves through the gap opening. The
emulsified spoonable or pourable dressing is ejected from the rotor and stator and is
collected in the annular space 20 to an outlef tube 22. After ieaving the outlet tube 22,
the emuisified dressing can be further processed, if necessary, or packaged.

The operating speed of the rotor is a function of the size of the rotor, the gap
(i.e. axial opening dimension and slanted opening dimension) and the ingredients that
are being emulsified. The in-line mixer/emulsifier is equipped with variable speed
motor that allows changes in rotational speed while the in-line mixer/emulsifier is
operating. The motor can generally operate at up to about 3,600 revolutions per
minute (“rpm”), preferably between about 300 rpm and about 3,600 rpm. The rotor
operates at rotational speeds of about 1,500 rpm to about 8,000 rpm, preferably about
1,900 rpm to about 5,000 rpm, and a tip speed of about 6,500 ft/min to about 15,000
ft/min, preferably about 7,125 ft/min to about 14,125 ft/min.

The in-line mixer/emulsifier equipped with a stator and rotor can make high
quality emulsified spoonable and pourable dressings with the process operating at
throughput rates of between about 100 pounds per minute to about 1,000 pounds per

minute, preferably about 250 pounds per minute to about 900 pounds per minute, with

-12-
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the in-line mixer/emulsifier operating with a current frequency of between about 10 Hz
and about 75 Hz with the gap adjustable in increments of about 0.015 inches in axial
opening dimension, having the axia! opening dimension between about 0.010 inches
and about 0.500 inches with corresponding slanted opening dimension about 0.003
inches to about 0.167 inches. For example, high quality mayonnaise products can be
made with the process having throughput rates of about 145 pounds per minute o
about 1,000 pounds per minute, preferably between about 250 pounds per minute to
about 900 pounds per minute, with the in-line mixer/emulsifier operating with a current
frequency of between about 20 Hz and about 60 Hz with the gap having an axial
opening dimension at between about 0.060 inches and about 0.120 inches and
corresponding sfanted opening dimension of between about 0.020 inches and about
0.040 inches and starch-based light mayonnaise products can be made with the
process having throughput rates of about 145 pounds per minute to about 1,000
pounds per minute, preferably about 500 pounds per minute to about 750 pounds per
minute with the in-line mixer/femulsifier operating with a current frequency of between
about 10 Hz and about 36 Hz with the gap having an axial opening dimension at
between about 0.090 inches and about 0.120 inches, and corresponding slanted
opening dimension of between about 0.030 inches and about 0.040 inches. By way of
comparison, conventional processes for making mayonnaise using mills cannot
aperate at such throughput rates, for example most Chemicolloid mills, can operate at
about 4 pounds per minute, about 130 pounds per minute or about 250 pounds per
minute.

The in-line mixer/femulsifier is equipped with a variable speed motor which has
a infinitely adjustable current frequency, preferably, however, the in-line
mixer/emulsifier motor can have current frequency adjusted in increments of about
0.050 Hz. The cumrent frequency can be adjusted to affect the emulsification
properties while the process is operating. For example, the process does not need to
be stopped to adjust the current frequency to change product characteristics.

The process can be used to make a wide variety of spoonable and pourable
dressings. The process can be used to make a mayonnaise product comprising the
combination of up to three or more raw material phases; an oil phase comprising oil or

oil blend, an egg phase comprising egg, salt, sweetener, such as sugar, and water

-13-
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and an aqueous phase comprising water and acidulent, such as \/inegar. The process
can also be used to make starch-based light mayonnaise-type dressing comprising
the combination of up to three or more raw material phases; an oil phase comprising
ail or oil blend, an egg phase comprising egg, salt, sweetener such as sugar and
water and a starch paste phase comprising starch, water and acidulent, such as
vinegar. The process can be used to make a low fat mayonnaise comprising the
combination of up to five or more phases including an oil phase comprising oil, an egg
phase comprising egg, salt and water, a starch paste phase comprising starch, water,
vinegar and texturizing agents, a sweetener phase comprising water and sweetener
such as sugar and a aqueous phase comprising water. The process may also be
used to make a pourable dressing, such as creamy salad dressing, comprising the
combination of up to four or more raw material phases, such as an aqueous phase
comprising water, preservatives, texturizers, and sweeteners, an oil phase comprising
salad oil, emulsifiers, flavorings and colorings, an acidulent phase comprising
acidulent, such as vinegar, salt and, optionally, a solids phase comprising particulates.

The combination of ability to alter dimension of the gap opening in increments
of about 0.015 inches in axial opening dimension and the capability to adjust the in-
line mixer/emulsifier motor speed (i.e. the current frequency) provides for a flexible
process for the manufacture spoonable and pourable dressings with improved quality
and uniformity in a single manufacturing process thereby reducing capital and
operating costs. This combination provides for greater flexibility to produce a variety
of edible emulsions from spoonable to pourable dressings having a wide texture range
from creamy to firm. Emulsification conducted with this process can produce products
with reduced oil content and reduced level of emulsifying components compared to
conventional processes.

Altering the gap opening combined with the capability to adjust the motor speed
allows the operator to control the disperse phase particle size and particle size
distribution resulting in improved emulsion texture and stability. With starch based
dressings, the process provides for increased ability to control the integrity of the
starch granules and thereby improve the appearance, texture, mouthfeel and flavor
release of starch-based dressing. The process also allows for production of pourable
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salad dressings having included particulates without unnecessary fragmentation of the
particulates.

The specially adapted in-line mixer/femulsifier having the adjustable gap and in-
process motor speed adjustment capability has the ability fo generate substantial
shear without causing cavitation leading to reduction of industrial noise and avoidance
of erosion. The overall pracess results in substantial cost savings in capital
expenditure, operating costs and cost of raw material. For example, the process
comprising one in-line mixer/femulsifier equipped with one set of 15 inch rotor and
stator having adjustable gap and variable speed motor can replace four or more of the
largest colloid mills and produce the same throughput while expending only about
78% of combined power of four mills and from about 66% to about 76% of the capital

costs of four mills.

EXAMPLES
EXAMPLE 1

Real mayonnaise comprising about 4% to about 8% egg, about 1% to about
2% salt, about 1% to about 3% sugar, about 2% to about 4% vinegar, about 2% to
about 27% water and about 65% to about 81% salad oil was prepared using a model
ME-4125XS-15 in-line mixer/femulsifier from Charles Ross & Son Co. equipped with
means to vary the gap opening between the stator and rotor in increments of axial
opening dimension of about 0.015 inches and a variable spesd motor. The in-line
mixer/femulsifier was equipped with one set of 15 inch stator and rotor having teeth
design similar to that described in Figs. 4-8.

The ingredients were combined by first creating, in separate vessels, an oil
phase comprising the oil or oil blend, an egg phase comprising egg, salt, sugar and
water and an aqueous phase comprising water and vinegar. The separate ingredient
phases were combined on a continuous flow basis in a conventional tank of
appropriate capacity equipped with a marine propeller for mixing and mixed to obtain a
coarse emulsion. The coarse emulsion was then fed on a continuous basis to the in-
line mixer/emulsifier having an axial opening dimension set at about 0.075 inches.
The in-line mixer/emulsifier was operated at a frequency of between about 35 Hz and
about 55 Hz and at average throughput rate of about 500 pounds per minute.
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Nine quarts of product prepared in accordance with this procedure were

randomly selected and subjected to a taste challenge against mayonnaise produced

by conventional processes using a Chemicolloid mill. Eighty-six panelists sampled

10

15

20

25

both mayonnaise made by the process of the invention and conventionally made
mayonnaise for overall flavor and spreadability/appearance. No statistically significant
differences were seen for overall flavor or spreadabifity/appearance between the
samples made in accordance with the invention and those made by conventional
methods.

EXAMPLE 2

Starch-based light mayonnaise-type product comprising about 6% to about
7% egg, about 2% to about 3% salt, about 2% to about 3% sugar, about 0.05 % to
about 0.1 % thickeners, about 4% to about 6% starch, about 3% to about 4% vinegar,
about 19% to about 35% salad oil and about 48% to about 58% water was prepared
using a model ME-4125XS-15 in-line mixer/femulsifier from Charles Ross & Son Co.
equipped with means to vary the gap opening between the stator and rotor at
increments in axial opening dimension of about 0.015 inches and a variable speed
motor. The in-line mixer/emulsifier was equipped with one set of 15 inch rotor and
stator having teeth design similar to that described in Figs. 4-8.

The ingredients were combined by first creating, in separate vessels, an oil
phase comprising the salad oil, an egg phase comprising egg, salt, sugar and water
and a starch paste phase comprising starch which may be fully or partially cooked,
water, vinegar and thickener. The separate ingredient phases were combined on a
continuous flow basis in a conventional tank of appropriate capacity equipped with a
turbine impeller for mixing and mixed to obtain a coarse emulsion. The coarse
emulsion was then fed on a continuous basis for a total time of about 24 hours to the
in-line mixer/emuisifier having an axial opening dimension set at about 0.075 inches
for about the first 7.5 hours of the run, an axial opening dimension set at about 0.105
inches for about the next 3.5 hours of the run and an axial opening dimension set at
about 0.120 inches for about the last 13 hours of the run. The in-line mixer/emulsifier
was operated at a frequency of between about 10 Hz and about 36 Hz and at an
average throughput rate of about 500 pounds per minute. High quality starch-based
light mayonnaise products were made through the process.
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EXAMPLE 3

Low-fat mayonnaise comprising about 2% to about 4% egyg, about 2% to about
3% salt, about 6% to about 8% sugar, about 2% to about 4% vinegar, about 5% to
about 6% oil, about 6% to about 8% starch, about 0.5% to about 0.7% texturizing
agents and about 75% to about 85% water was prepared using a model ME-4125XS-
15 in-line mixer/femulsifier from Charles Ross & Son Co. equipped with means to vary
the gap opening between the stator and rotor at increments in axial opening
dimension of about 0.015 inches and a variable speed motor. The in-ine
mixer/femulsifier was equipped with one set of 15 inch stator and rotor having teeth
design similar to that described in Figs. 4-8.

The ingredients were combined by first creating, in separate vessels, an oil
phase comprising the oil, an egg phase comprising egg, sait and water, a starch paste
phase comprising starch which may be fully or partially cooked, water, vinegar and
texturizing agents, a sweetener phase comprising water and sugar and an aqueous
phase comprising water. The separate ingredient phases were combined on a
continuous flow basis in a conventional tank of appropriate capacity equipped with a
turbine impeller for mixing and mixed to obtain a coarse emulsion. The coarse
emulsion was then fed on a continuous basis to the in-line mixer/femulsifier having an
axial opening dimension set at about 0.120 inches. The in-line mixer/emulsifier was
operated at a frequency of between about 10 Hz and about 30 Hz and at average
throughput rate of about 500 pounds per minute. High quality low fat mayonnaise
products were made through the process.

EXAMPLE 4

A creamy salad dressing comprising about 1% to about 3% texturizers, about
0.1% to about 4% sweeteners, about 0.01% to about 0.2% preservatives, about 0.1%
to about 0.3% emulsifiers, about 1% to about 2.5% flavorings and colorings, about 2%
to about 8% acidulent, about 1% to about 3% salt, about 0.1% to about 6%
particulates, about 45% to about 55% salad oil and about 27% to about 31% water
was prepared using a model ME-706XS-30 in-line mixer/emulsifier from Charles Ross
& Son Co. equipped with means to vary the gap opening between the stator and rotor
and a variable speed motor. The in-line mixer/emulsifier was equipped with one set of

6 inch stator and rotor having teeth design similar to that described in Figs. 4-8.
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The ingredients were combined by first creating, in separate vessels, an oil
phase comprising the oil, emulsifier and flavorings and colorings, an acidulent phase
comprising acidulent and salt, an aqueous phase comprising water, texturizers,
sweeteners and preservatives and a solids phase comprising particulates. A batch of
coarse emulsion was prepared by combining the aqueous phase, oil phase and
acidulent phase in a conventional tank of appropriate size equipped with a marine
propeller and mixing to obtain a coarse emulsion. After the coarse emulsion was
established, the particulate phase was added to the mixer and mixing continued to
disperse the particulates within the coarse emulsion. The batch of coarse emulsion
with particulates was then fed on a continuous basis to the in-line mixer/emulsifier
having an axial opening dimension set at about 0.050 inches. The in-line
mixer/emulsifier was operated at a frequency of between about 20 Hz and about 70
Hz and at average throughput rate of about 100 pounds per minute to about 120
pounds per minute. High quality creamy salad dressing products without
unnecessary fragmentation of the particulate were made through the process.

Throughout this specification and the claims which follow, unless the
context requires otherwise, the word "comprise”, or variations such as "comprises”
or "comprising", will be understood to imply the inclusion of a stated integer or step
or group of integers or steps but not the exclusion of any other integer or step or
group of integers or steps.

The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgment or any form of suggestion that the prior art forms

part of the common general knowledge in Australia.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A process for making a dressing comprising the steps of:

a) combining raw ingredients in a pre-mix tank comprising a means for mixing to
form a coarse emulsion, and

b) processing the coarse emulsion in one pass through an in-line mixer/emulsifier
comprising at least one set of stator and rotor, and an adjustable speed motor
to drive the rotor, wherein the stator and rotor comprise co-axially engageable
rings of teeth having a plurality of concentric vanes and concentric wells with
generally slanted side walls from each vane to each well and the rotor and
stator when engaged are such that the concentric vanes of the stator align
with the corresponding concentric wells of the rotor and the concentric vanes
of the rotor align with the corresponding concentric wells of the stator with the
corresponding generally slanted walls of the stator and rotor aligned and when
engaged a gap having an axial opening dimension and a slanted opening
dimension is defined by each concentric vane and each concentric well and
the aligned slanted walls and the gap is adjustable in increments of about
0.015 inches in axial opening dimension, the dressing being mayonnaise or a
salad dressing and an oil phase and an emulsifier phase are raw ingredients
combined in the pre-mix tank further wherein the mayonnaise and salad
dressing are made in the same production line.

2. The process of Claim 1 wherein the axial opening dimension is from about 0.010

inches to about 0.500 inches.

3. The process of Claim 1 wherein the axial opening dimension is from about 0.030

inches to about 0.180 inches.

4. The process according to any one of Claims 1 to 3 wherein the diameter of the

stator and rotor is about 9 inches or more.

19-




13 Apr 2005

2002238540

10

15

20

25

30

10.

1.

13.

14.

-16-

The process according to any one of Claims 1 to 3 wherein the diameter of the
stator and rotor is about 12 inches to about 18 inches.

The process according to any one of Claims 1 to 3 wherein the diameter of the
stator and rotor is about 12 inches to about 15 inches.

The process according to any one of Claims 1 to 6 wherein the adjustable motor
operates at up to about 3,600 rpm.

The process according to any one of Claims 1 to 7 wherein the rotor operates at
rotational speeds of about 1,500 rpm to about 8,000 rpm.

The process according to any one of Claims 1 to 7 wherein the rotor operates at
rotational speeds of about 1,900 rpm to about 5,000 rpm.

The process according to any one of Claims 1 to 9 wherein the rotor has a tip
speed of about 6,500 ft/min to about 15,000 ft/min.

The process according to any one of Claims 1 to 9 wherein the rotor has a tip
speed of about 7,125 ft/min to 14,125 ft/min.

. The process according to any one of Claims 1 to 11 having a throughput rate of

about 100 pounds per minute to about 1,000 pounds per minute.

The process according to any one of Claims 1 to 11 having a throughput rate of
about 145 pounds per minute to about 1,000 pounds per minute.

The process according to any one of Claims 1 to 11 having a throughput rate of
about 500 pounds per minute to about 750 pounds per minute.
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The process according to any one of Claims 1 to 14 wherein the co-axially
engageable rings of teeth of the stator and rotor are separated to define radial
channels.

The process according to Claim 15 wherein the stator and rotor comprise a
plurality of radial channels.

The process according to Claim 1 wherein the raw ingredients are further

comprised of an aqueous phase.

The process according to Claim 1 wherein the raw ingredients are further
comprised of a starch paste phase.

The process according to Claim 1 wherein the raw ingredients are further
comprised of a starch phase, a sweetener phase and an aqueous phase.

The process according to Claim 1 wherein the raw ingredients are further
comprised of an aqueous phase, an acidulent phase and, optionally, a solids
phase.

The process according to Claim 1 wherein the raw ingredients are combined to
form an emulsion containing product.

A spoonable or pourable dressing made by the process of Claim 1.

The process according to Claim 1 wherein the raw ingredients are ingredients
for making a mayonnaise composition comprising from about 65% to about
81% oil, or from about 19% to about 35% oil, or from about 5% to about 6%

ail.

The process according to Claim 1 wherein the raw ingredients are ingredients
for making a salad dressing comprising from about 45% to about 55% oil.
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25.  The process according to Claim 1 wherein the emulsifier phase comprises
egg.

26.  The process according to Claim 25 wherein the dressing comprises from
about 2.0% to about 8.0% egg.

27.  The process according to Claim 1 wherein the dressing comprises from about
0.1 to about 0.3% emulsifier.

28. A process for making dressing substantially as hereinbefore described with

reference to the examples and the accompanying figures.
DATED THIS 12th day of April, 2005.
UNILEVER PLC

By lts Patent Attorneys
DAVIES COLLISON CAVE
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