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without the use of emulsification salts and products made by the process.
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DAIRY PRODUCT TILAT DOES NOT CONTAIN EMULSIFICATION SALTS AND PROCESS FOR MAKING SAME
FIELD OF THE INVENTION

This invention relates to dairy based food product, to a process for making a dairy based

food product, and to a product made by the process.
BACKGROUND

Many traditional dairy food products such as cheeses, yoghurts and the like use enzymes
and/or microorganisms in order to produce appropriately flavoured and textured end
products. Generally, cheeses and related products made by traditional procésses require
a maturation or ripening time in order to allow such enzymes and/or microorganisms to
fully develop the required flavour and texture. Due to the variety of different
manufacturing processes currently used there is a general inconsistency in the marlset
place regarding the flavour and texture of dairy products, and cheeses in particular,
which are being sold under the same product name, for example, cheddar cheese, edam

cheese, and the like.

In addition, as these traditionally made dairy products may contain residual enzymes or
active microorganisms they have a limited shelf life and can spoil easily especially if

stored under conditions such as elevated temperatures.

This problem is overcome in processed cheese manufacture, a process which generally
involves grinding and cooking the traditional cheese with an emulsifying salt to- form a
homogeneous molten mass which congeals on cooling into a finished cheese-like
product of low enzyme and microorganism activity and therefore consistent, uniform
texture, stable flavour, and improved shelf life over time compared with traditionally
made cheeses. As processed cheese involves further processing of traditional‘ cheese,
processed cheese is more expensive to produce. Processed cheeses also tend to be

produced with a limited range of textures which are not comparable to the type and
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range of textures available for traditionally made cheeses. In addition, processed cheese
products cfeated are bland in flavour, and contain emulsifying salts. As a result of the
addition of emulsifying salts these products can no longer be described as “natural”

cheeses.

A process is described in US 6,183,805 for preparing a processed cheese product which
does not use a traditionally made cheese and aims to produce processed cheese from
milk in a short period of time. Such a simplified process involves the direct conversion
of milk without fermentation, enzymatic treatment and/or iniermediate steps of forming
and separating curds and whey. In this process, pasteurised milk is acidified and
subjected to UF to form a UF retentate. The UF retentate is evaporated to form a pre-
cheese. The pre-cheese is then cooked with emulsifying salts 5 form a processed
cheese product which is ready for immediately packaging and which has similar

organolepiic properties to processed cheeses made by cooking traditional cheeses,

A process is described in US 4,497,834 for preparing a processed cheese product by
direct conversion of milk as above whereby milk is first condensed to the approximate
proportions of total solids and moisture corresponding to that desired in the final
product, lactose concentration in the milk is reduced and flavours and other additives
incorporated into the condensed milk before the mixture is gelled by heating. The
gelled composition may then be packaged and cooled. The use of emulsifying salis is
tanght for fat containing cheeses to provide uniform distribution of the fat and to ensure
against fat separation. However, a product made by the process of this patent, as
disclosed in US 6,183,805, resulted in a doﬁghy product with essentially no cheese or
cheese-like structure, essentially no cheese flavour and which, upon melting exhibited
unstable emulsions with severe oil-off and a mealy grainy texture. Such products were

found to be not acceptable by the inventors of US 6,183,805,
US 6,183,804 describes a further method of producing processed cheese by the direct

conversion of milk by first providing a powdered milk protéin concentrate,

reconstituting the powder, subjecting to fat and pH adjustment and cooking with

-4-



25.

30

35

WO 02/080691 PCT/NZIZ/00056

emulsifying salts to produce a processed cheese product. This process is rapid and
efficient, less labour intensive and less costly than traditional cheese making methods.
However, as discussed above, the use of emulsifying salts limits the type of cheese able
o be made by such a process and would preclude such cheeses from generally being

considered as "natural" cheeses.

It would be desirable -to provide a rapid manufacturing process for making a fat-
containing stable dairy based food product, and in particular a "natural” cheese product,
which does not include the use of emulsifying salts or non dairy derived emulsifying
agents, and which provides a consistent storage stable product for immediate

distribution to the market place.

U8 6,177,118 describes a rapid processfor making both "natural” and processed cheeses
by direct conversion of milk without fermentation or coagulation. This process involves
a combination of milk retentate with a dry protein concentrate or isolate. This mixture
is heated to 80°C for two minutes to form a homogenous molten plastic mass which may
be packaged immediately and cooled to solidify the cheese product. No emulsifying
salis are used in this process and fat is held in solution by simple blending shortly before
the high heat melt. The production of the high beat melt makes this process similar to a
process for making processed cheese so that only “natural” cheese products having a
limited range of iextures are likely to be produced by such a process. This "natural"

cheese can be used as a base to make a processed cheese by melting, combining with

- emulsitying salts and heating to 80°C for two minutes to produce a further homogenous

plastic mass, which may be packaged directly and cooled to form a solid pracessed
cheese mass. In addition, US 6,177,118 teaches the addition of starter culture in the
process of "natural” cheese production, however, under conditions which do not allow
fermentation per se to take place. Such a process further necessitates the use of a
subsequent heat treatment step to stop microbial growth to achieve a cheese product
having an improved stability and longer shelf lifc than conventionally made cheese

products.
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US 5,213,827 discloses a process of producing a precheese or a "natural” cheese. This is
implemented by {irst producing a skim milk retentate, fermenting the retentate and
centrifuging to produce a concentration to which additives such as fat, salt, protein, etc
may be added before re-fermenting to produce a cheese base. The cheese base may be
further processed by fermentation to produce a precheese suitable for use in the
manufacture of processed cheese. This precheese may be texturised to produce a
"natural” cheese. However, such a "natural” cheese may still be unstable in storage due

1o the presence of fermenting bacteria.

US 4,205,090 discloses a method of making a *natural” cheese again by first producing
a skim milk retentate by ultrafiltration to incorporate whey protein into cheese. Sucha
UF retentate may then be converted immediately to cheese using the traditional method
of addition of starter cultwre and/or rennet to initiate coagulation. The presence of
residual microorganisms and/or enzymes makes the resulting “natural” cheese unstable

in storage.

Other workers have used direct acidification processes to manufacture cheeses without
the need to use microorganisms. F or example, GDL may be used in combination with
or in the place of starter cultures. GDL addition to milk or UF tetentates reduces pH
and results in-curd formation which may be directly packaged and marketed. However
such processes are generally only used in the production of soft cheeses such as cottage
cheese and feta. An overview of the use of GDL is given in European Dairy Magazine
No 2 (1989), p61-66.

It would be desirable to provide a rapid process of making a broad range fat-containing
stable dairy based food products, and particularly a "nataral” cheese product, which does
not include the addition of starter culture solthat endogenous microbial growth in the
final product is not a concern, wherein the final product has a consistent flavour and
texture from the time of manufacture, an improved stability and longer shelf life than

conventionally made dairy products.
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1t is an object of the present invention to provide such processes and/or at least to

provide the public with a useful choice.
SUMMARY OF THE INVENTION

The present invention provides a process for producing a fat-containing dairy based food
product whereby a first milk protein based composition is dehydrated to increase total
solids and combined with at least one additive preferably selected from the group
comprising but not limited to a flavour erhancer, a texture enhancer, a nutritional
supplement, a fat source, a carbohydrate source, condiments, a second milk protein
based composition, a non-dairy protein source or any other dairy derived product or
GRAS ingredient, to create a- stable emulsion without the use of an emulsifying salt or
non dairy derived emulsifying agents. This emulsion i3 heated to at least 50°C for up to
60 minutes to initiate coagulation to form a gel and preferably cooled to less than 20°C
to complete gel formation to give a final product. The conditions of coagulation and gel
formation of the present invention are not as_severe as the prior art processes which
produce an umtexturised melt. In general, at least the first milk protein based
composition is modified to give the required nutritional composition, texture, functional
and/or flavour characteristics of the final food product in particular, such modifications
are selected to at 1;3ast enhance hydrophobicity in order lo ensure an acceptable level of
fat emulsification. In addition, the modifications, including the temperature, time, shear
and pressure conditions used in the present process are selected not only to cause
sufficient coagulation, but also to produce a broad range of desired tfexture
characteristics in the gelled end product rather than producing a limited texturised

product as are generally produced by standard cheese making processes.

Such modifications include lactose adjustment, pH adjustment, mineral level adjustment
(e.g. calcium depletion), salt adjustment, whey protein adjustment, enzyme addition (to
improve flavour and/or texture), moisture adjustment (i.e. fat/water addition),
temperature treatments, ultrasonication, shearing processes or combinations thereof.

Such modifications may be carried out in the starting composition, i.e. before
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dehydration, or after dehydration or at any other suitable step in the process so that the

present process has increased flexibility over prior art processes.

Preferably, the process comprises the combination of a first and second milk protein
based composition, wherein at least one of said compositions has been modified as

described above.

The process may be a batch, semi-continuous or continuous process. Preferably the
process is a semi-continuous process and most preferably, the process is a continuous

process.

The term “milk protein based composition” as used herein refers to milks or milk
producté containing milk proteins. Included in this term are skim milk, whole milk,
reduced fat mill;, fat enhanced milk, milk ultrafiltration retentates, milk concentrates,
milk powders, and milk powders reconstituted to form a solution, as well as milk

produets derived from these.

The milks of milk products may be sourced from any milk producing animal or from an

analogue milk.

Stable dairy based food products created by this technology may amongst others
comprise: hard, soft or semi-soft cheese, cream cheese, yoghurt, mousse, dessert, dairy
dips, dressing, or dairy additive for use as a food ingredient. Depending on the desired
product, the composition, flavour and texture is controlied by modifying the ingredient

materials and/or proportions used when implementing this process.

The present invention will now be described with reference to the accompanying

drawings in which:

Figure 1 shows: a flow diagram of a first process embodiment of the present
invention,
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Figure 2 shows: a flow diagram of a second process embodiment of the present
invention; and

Figure 3 shows: a flow diagram of a third process embodiment of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a process for producing a fat-contaming stable dairy
based food, particularly a "natural” cheese product, having flavour and texture
characteristics of a conventionally produced product but hcm'r;g the additional beneﬁts
of long shelf life, rapid manufacture and market release, and flexible functionality. In
patticular, the present process produces a fat-containing dairy product without the need
for the addition of emulsifying salts or non dairy derived emulsifying agents, as well as
providing an improved consumer product performance by avoiding the use of live
microorganisms or the requirement for the action of enzymes, thereby increasing the

shelf Tife of the final product.

The process broadly comprises a combination of at least one dairy based protein
composition feed stream with any one of a number of GRAS ingredients (but excluding
the group known as emulsifiers), Aincluding 2 second dairy based protein compoéition
feed sﬁeam_. which under suitable processing conditions form a stable emulsion. The

emulsion is heated either during its formation or subsequent thereto, where upon it

. coagulates to form the desired gelled dairy product. The protein feed stream(s) 1ﬁay be

modified in a varicty of ways at a variety of steps to modify the desired properties of the
final food product, including texture, flavour, functionality and nutritional composition..
The gél strength of the final food product is controlled depending on the type of ‘end
product desired. Typical end j:roducis include hard cheese, sofi cheese, cheese paste,
yoghurt, dairy dips, mousse, salad dressings etc. Thus the present invention provides a

process capable of producing a broad range of produots.
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In particular, the present invention provides a process for making a fat-containing stable

dairy based food product comprising the stops:

®

@i

(iif)

@)

™

(v

(vi)

providing a fixst milk protein based composition;

optionally dehydrating seid first milk protein based composition to increase total
solids to 15 to 98 wi% if tequired, preferably 15 to 60% for fluid compositions,
50 fo 75% for paste-like compositions, or 90 to 99% for powder compositions;

combining the prodact from steps () or (if) with at least one additive, other than
an emlsifying salt or non dairy derived emulsifying agens, selected from the
gronp comprising but not limited to a flavour enhancer, a texture enbancer, a

nutritional supplement, a fat source, a carbohydrate source, condiments, & second -

milk protein based composition, & non-daizy protein source, or any other dairy
derived product or GRAS ingredient and agitating to creats a stable emulsion;

heating the emulsion of step {iii) to a temperature above S0°C for ﬁp to 60
minutes, preferably for up to 10 minutes, to initiate coagulation and gel

forenation;

optiopally further additional agitating either concurrently with the preceding
heating step (iv) or subsecquent thereto, to assist in coagulation and to impart the
desired texture modification;

optionally forming the mixture of step (iv) of (v) fato a suitable shape; and
cooling the mixture of step (iir) or (v), or the formed mixture of step (vi),

preferably to a temperature of Jess than 20°C, to complete gel formation and to
produce a final food product;

8
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wherein the first and/or second milk protein based composition is modified at one or
more steps of the process; wherein the first and/or secord mik protein based
composition is modified to alter one or more properties selected from flavour, texture,
nutitional composition and functionality of the final food product; and wherein said
first and/or second milk protein based composition comprises a milk or milk product
selested from the group comsisting of pasteurised or unpasteurised whole milk, skim
wilk, reduced fat milk, fat enhanced milk, milk ultrafiliration retentates, milk
concentrates, powdered whole, reduced fat or skim milk, reconstituted whole, reduced
fat or skim milk powder or any combination thereof, wherein said milk or milk product
is sourced from any milk producing atimal or analogue milk; with the proviso that when
the first milk protein based composition of step () or (i) is a milk vlrafiltration
tetentate, the second milk protein based composition or nop-dairy protein source added
in step (i) is not a protein concentrate or isolate when the process is used to make
cheese,

The process of the present invention may further comprise the following optional steps:

(viii) moulding/forming the cooled or partially cooled food product info a suitable
shape; and/or .
(ix) packing the final food product into a suitable package.

The finel food product may also be stored Byrefrigcmting, chilling ot freezing,

In a preferred embodiment, the agitating step (v) i3 included in the process and is camried -

ont during the heating step (iv). More prefersbly, the combining, heating and agitating
steps ((fi) — (+)) are carcled out in 2 single apparatus whereby the formation of the
emmulsion, the coagulation and gelling occur concurrently or consecutively to impart
produet texture.

These process steps are shown in schematic fotm in Figares 1, 2 and 3. Figure 1 shows
a process comptising a single milk protein based composition stream; Figure 2 shows a
process comprising an optional second milk protein stream and Figure 3 shows a
process comprising two milk protein streams.

For some embodiments based on Figures 1, 2 and 3, the dehydration step (if) may not be
esseptial. For example, it will be apprecisted that where the starting material is 2
powdered milk, or the final product is of low total solids, dehydration may not be
required.

Modifications

The various. modifications are listed and the dotted lines in Figures 1-3 show the

optional steps where such modifications may occar, The modifications are to facilitate
the desired texture, flavour, auiritional composition or other properties, such as

9
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functional properties, of the final food product. Such modifications may inchude one or
mote of the following:

pH adjustment
This may be achieved by addition of an acidulant or alkali. Preferably the adjustment

would be achieved by addition of a suitable food grade acid or lactone. The acid or
lactonc would be diluted with water to less than 5% w/w before addition and the
addition would be concurrent with suitable agitation of the milk protein based
composition to ensure adequate dispersion of the acidulant so as to aveid significant
jocalized, uneven change in pH.

The pH adjusiment may support a contribution to the desired flavour of the final food
product and may cause a modification in the properties of the proteins in the milk
protein based composition, thereby imparting a change to the contribution of these
proteins to coagulation processes, and texturisation processes and therefore the texture
of the final product.

mineral level adjustment (c.g. caleium depletion)

Mineral level adjustment may be achieved by methods coraprising addition of specific
required minerals, or removal by suitable techniques. Some methods that may be used
for removal include filtration processes such as ultrafiltration (UF), diafiliration (DF),
loose reverse osmosis (LRO) (otherwise known as nanofiliration), acid UF, and acid DF,
using suitable membrane molecular weight (MW) cut offs for any of the filtration
techniques, ion exchange, a suitable pH, and other conditions known in the art. In
particular, UF and DF methods as described below under “step (ii)”, may be used.

The adjustment of specific mineral levels such as calcium level may support a
contribution to the desired flavour of the final food product and may cause a
modification in the properties of the proteins in the milk protein based composition,
thereby imparting a change to the contribution of these proteins to coagulation
processes, and texturisation processes and therefore the texture of the final product, as
well as contributing to the required nutritional composition of the final food products.

- protein adjustment (e.g. to increase or dectease amount)

The protein content of the first milk protein based composition of step (i) may be
reduced by the addition of a milk permeate. Alternatively, the protein content may be
increased by adding a sowrce of milk-protein such as WPC, WPI, MPC, MPI, TMP,

-12-
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whey protein fiactions, or any non-milk protein such as soya protein. Optionally, this
addition would be of an ultrafiltration retentate of increased protein to solids ratio as
compared to milk, or by addition of powdered form of the protein with sufficient time
for hydration. Alternatively or additionally, proteins may be added at any other suitable
step in the process o give a desired protein content, nutritional value, or function in the

final food product.

fat adjustment (e.g. to increase or decrease amount)
The fat content of the first milk protein based eomposition of step (i) may be adjusted by

separation of the milk protein based composition, and standardisation of the fat content
by the addition of a cream. Alternatively, the fat content may be increased by adding a
suitable source of fat such as cream, double cream, buiter, anhydrous milk fat (AMF),
liquefied fresh frozen milk fat for recombining (FFMR), or a non-dairy fat such as
vegetable oil. Alternatively or additionally, fat may be added at any other suitable step
in the process to give a desired fat content in the final food product. Preferably, fresh
double cream is added before dehydration has been implemented by evaporation and/or

drying, and/or at the combining step.

salt adjustment (e.g. addition of NaCl, KCI)
Salt adjustment may be achieved by methods comprising addition of specific required

salt compounds such as NaCl and KCl at one or more steps of the process.

The salt adjustment may support a contribution to the desired flavour of the final food
product and may cause a meodification in the properties of the proteins in the milk
protein based composition, thereby imparting a change to the contribution of these
proteins to coagulation processes, and texturisation processes and therefore the texture
of the final product, as well as contributing to the required nutritional composition of
the final food products

lactose adjustment (e.g. removal to achieve <10 wi%, prefersbly <6 wi% of final
product)

Lactose adjustment may be achieved by methods comprising addition of a milk

permeate, by addition of a dry lactose powder or lactose containing powder, or removal
methods. Some of the methods that may be used for removal include filtration

11
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processes such as UF, DF, reverse osmosis (RO), LRO and microfiltration ( MF). In
particulat, UF and DF methods as described below under “step (ii)”, may be used. The
primaty purpose of lactose adjustment may be to facilitate the desired texturs, flavour
and nutritional composition in the final food product.

enzyme addition (e.g. for texture or flavour development)

Enzymes such as Rennet are traditionally used in cheese making processes to assist in
the traditional coagulation process step. In the present process, Rennet, or any other
suitable enzymes known in the art may be added at any one of several steps of the
proposed process. The purpose of the addition is to support a contribution to the desired
flavour of the final food product and 'may cause a modification in the properties of the
proteins in the milk protein based composition, thereby imparting a change to the
contribution of these proteins to coagulation processes, and texturisation processes and

therefore the texture of the final product.

moisture content adjustment (e.g. addition of water/fat/protein)

Moisture content may be adjusted upwards by addition of water or may be adjusted
downwards by addition of a lower moisture product than the milk protein based
composition. Likely compositions that may be added are fat and protein streams.

The purpose of the adjustment of moisture content would be to contribute to the
nutritional composition and texture of the final food product.

temperature treatments
Temperature treatments may be execuied by exposure of the milk protein based

composition to appropriate combinations of temperature and time. These treatments
mmay alter the characteristics of the proteins, and impart different flavours. The purpose
of the temperature treatments would support a contribution to the desired flavour of the
final food product and may cause a modification in the properties of the proteins in the
milk protein based composition, thereby imparting a change to the contribution of these
proteins to coagulation processes, and texturisation processes and therefore the texture
of the final product.

shearing/texturisation processes
Shearing/texturisation processes may modify the state of protein and fat components in

ihe milk protein based composition. Such a modification may be underiaken by a

-14-
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device such as a high shear mixer, high shear pump, homogenizer, extruder or any other
suitable device known in the art.

Texturisation of the milk protein based composition may impart the desired texture
and/or functionality of the final food product.

The modifications may be carried out by any other suitable technique known in the art

Step (i)

The first milk protein based composition of Figures 1-3 may comprise a milk or milk
product selected from pasteurised or unpasteurised whole milk, skim milk, reduced fat
milk, fat enhanced milk, milk ultrafiltration retentates, milk concentrates, powdered
whaole, reduced fat or skim milk, reconstituted whole, reduced fat or skim milk powder
or any combinaﬁon thereof. Such milk may be sourced from any milk producing animal
or any analogue milk somée' The second milk protein based composition of Figures 2
and 3 may comprise one or mote of the milk and milk products listed above for the first

milk protein based coraposition.

The first and/or second milk protein based compositions zre modified in at least one
step of the process by pH adjustment, mineral level adjustment (e.g. calciumn depletion),
whey protein adjustment, lactose adjustment, adding NaCUVKCI, fat, water or enzymes,
temperature freatments, or shearing processes as described above to give the required

nutritional composition, texture, functionality and/or flavour characteristics of the final

food product using standard techniques in the art. Where the second milk protein based

composition comprises more than one milk or milk product sowrce, either or both of the

milk or mitk product source may be separately modified.

The fat and protein content of the first and/or second milk protein ‘compositions are
adjusted to provide a fat content of between 0.05 and 7%, preferaBly between 0.05 and
5%, and a protein content of between 2 and 6%, preferably between 2.5 and 4% as

described above under “modifications®.

-15-



10

15

20

25

33

40

WO 02/080691 PCT/NZIZ/00056

Preferably, the process comprises the use of two milk protein based compositions where
one or both streams have been modified, for example as shown in Figures 2 and 3. The
use of two milk protein based compositions allows greater flexibility to achieve desired
properties of the final food product, including texture, flavour, functionality and

mutritional composition,

Step (i)

The first milk protein based compasition may be dehydrated in step (ii) if required, by
any suitable method known in the art such as, for example, by precipitation and
separation, filiration, evaporation, and/or drying using conditions known in the art to
form a composition in the form of a liquid, paste or solid.

Precipitation and separation may be carried out using an optional coagulaiing substance
treatment, followed by acidification, hehting and concentration of the total solids. Ina-
preferred embodiment, pasteurised skim milk would be cooled to below a temperature
which would permit rapid coagulation. A coagulating substance, which would nommally
be rennet, would be added. If this agent is rennet, it would be added at a rate of 0.001%
to 0.01% v/v, and the skim milk then held for at least four hours. Precipitation is
initiated by ‘in line’ injection of a suitable food grade acid or lactone to adjust the pH to
within the range of 5.2 to 6.0. The introduced substance is thoroughly mixed with the
milk flow using for example in line static mixers. The skim milk is then heated either by
direct or indirect heating to bétween 40 and 55 °C and held for up to 5 minutes. The
precipitated curd is captured on a screen and then washed in warm, acidified water. The
curd/water mixture is then dewatered in a suitable device, preferably a decanter type
device, and the curd is optionally reduced in size by some suitable milling device. The
curd is optionally dried using an appropriate method such as ‘fluidised bed’ or ‘ring’
drying to a target moisture content of 4 to 8%. This process concentrates the total
protein content and alters the moisture, lactose, mineral and whey protein content, and
the pH of the milk protein based composition.

Filiration may be carried out by UF, DF, RO, LRO (otherwise known as nanofiltration),
MEF, acid UF and acid DF using suitable membrane MW cut offs for any of the
filtration techniques, & suitable pH, and other conditions known in the art, For the case
of UF and/or DF, the milk-protein based composition may be optionally pasteurised, and
in the case of processing of whole milk would be standardised to a suitable fat level.
The ‘milk’ temperaturc would be adjusted to the required membrane filtration feed

14
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temperature which may range from 0 to 60°C but would be preferably in the ranges of §
to 15°C or 45 to 55°C. The milk would then be concéntrated by continuous or batch
ultrafiltration using a suitable plant design and membranes of suitable MW cut off
selections known in the art, to yield a retentate stream with a milk protein level of 50 to
90 % protein in solids non fat, preferably 70 to 85%. Diafiltration would be used as
required to achieve the target protein in solids non fat ratio. This may be either through
continuous addition of water to one or more stages of the UT plant in the case of batch
or continuous process or by batch addition at one or more times into the retentate in the
case of a batch UF process. This diafiliration water would be at a suitable temperature
for the process being employed. The UF and/or DF process may be conducted at a
lowered milk pH in the range of 5.4 to 6.8 but preferably a pH in the range of 5.7 to 6.1,
by the addition of a dilute acid to the milk or diafiltration water. The acid vsed would
preferably be a food grade acid such as lactic or citric acid diluted to less than 5%w/w
before addition, and the milk would preferably be at less than 10°C and preferably less
than 5°C. The resultant acidified retentate may be optionally pH adjusted with an
appropriate alkali agent to a pH of 6 to 6.8%, preferably with dilute NaOH. A UF/DF
process may obtain a yield of up to 60% total solids for wholemilk, and 40% total solids
for skim milk, and preferably up to 45% for whole milk and 28% for skim mifk.

The abave process concentrates the total protein and fat content and alters the moisture,
lactose, and mineral content, and optionally the pH of the milk protein - based
composition.

Evaporation may be carried out by techniques known in the art such as falling fitm,
rising film, flash or agitated thin film evaporation to give up to 75% total solids,
preferably up to 65% total solids. Optionally a ‘fat’ stream may be added prior to the use
of any of these techniques to enhance concentrate flow properties and to contribute to a
desired fat content in the final food product. Preferably, fresh cream of 35 to 80% fat,
most preferably approximately 75% fat, is added, and preferably the fat content of the
milk-protein based composition passing through evaporation does not exceed 55% fat in
the dry matier. Preferably the product temperature within the evaporator should not
exceed 65°C at any time, more preferably 60°C.

Further dehydration may also be carried ont by techniques known in the drying art such
as roller, spray, ring or freeze drying to give up to 99% total solids (w/w). Optionally a
“fat’ stream may be added prior to the use any of these techniques to contribute to a
desired fat content in the final food praduct. Preferably, fresh cream of 35 to 80% fat,
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most preferably approximately 75% fat, is added, and preferably the fat content of the
milk-protein based composition passing through dehydration does not exceed 55% fat in
the dry matter. Preferably the product temperature should not exceed 70°C.

When both a first and second milk protein based composition is used in the present
process, either or both compositions may be dehydrated if necessary as described above.

Step (i)

Preferably combining step (iii) may be carried out in a device capable of sufficient
agitation of sufficient mechanical shear so as to produce a homogeneous emulsion on
mixing without having to add emulsilying salts. Examples of such suitable devices
include an extruder, an auger device, an in-line static mixer, a Blentech™ fwin screw
lay down cooker, a Stephan™ type cooker, a Rototherm™ evaporator and any other
suitable apparatus known in the art. Preferably the various streams would be added ixito
the combining device such that any fat stream to be added is put in ﬁrsft and liquefied if
required, followed by any water required to provide a desired composition and texture in
the final product, followed by any hi‘gh concentration milk-protein based compositions,
followed by any other liquid or paste components such as flavours, followed by any

“powdered components, followed by any acid. Tt is important that powders are added

slowly to ensure successful hydration. After all ingredients are added, it is preferable
that mixing is continued for a period of 5 to 30 minutes, most preferably 10 to 20
minutes, to ensure proper hydration of all ingredients, and to ensure a homogeneous
mixture, and to ensure sufficient emulsification of components.

The emulsion produced at step (jii) is stable in that fat remains emulsified prior to and
during subsequent process steps. In particular, the emulsion is formed as a result of at
least one of the milk protein based compositions used in the process having been
modified to enhance its hydrophobicity.

A number of GRAS ingredients and other additives may be added at combining step (iii)
including water, flavours, textutisers, nutritional supplements, acids, additional protein

sources etc.
A flavour enhancer which may be added at combining step (iii) is preferably selected
from one of more of the group consisting of NaCl, KCl, food grade acids (such as lactic

acid, citric acid, acetic acid and the like), lactose, fat, and flavours including enzyme
modified cheeses.

16
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A texture enhancer which may be added at step (iii) is preferably selected from one or
more of the group consisting of water, food grade acid, lactose, fats, gums, starches,
carbohydrates, sources of monovalent and divalent cations such as CaClp, NaCl and
KCL

pH modification may be effected at step (iii) by addition of acidulants such as food
grade acids and/or lactones. Preferably, this addition is after all other ingredients have
been added.

A nutritional supplement which may be added at step (iii) is preferably selected from
one or more of the group consisting of vitamins, minerals, carbohydrates, pre-biotics,
and biologically active agents.

A condiment which may be added at step (iiij is preferably selected from one or more of
the group comprising flavouring salts, spices, herbs, diced fruit and vegetables and the
like.

The non-dairy protein which may be added at step (fii) majf be selected from one or
more of the group comprising soya protein, wheat protein or any other suitable non-milk
derived protein source. When the process is used for cheese making, in a further
embodiment of the invention, the non-dairy protein is not a protein concentrate or
isolate when the first milk based protein composition is a UF retentate.

The second milk protein based composition which may be added at step (1il) may
comprise one or mote of the group comprising & milk or milk product selected from
pasteurised or unpasteurised whole milk, skim milk, reduced fat milk, fat enhanced
milk, milk ultrafiliration retentates, milk concentrates, powdered whole, reduced fat or
skim milk, reconstituted whole, reduced fat or skim milk powder or any combination
thereof. Such milk may be sourced from any milk producing animal or any analogue
milk source.

Preferably, the second milk protein based composition is selected from the group
comprising:

(a) whole milk, reduced fat milk, skim milk or reconstituted whole milk,

reduced fat milk or skim milk having 0.05 to 7 wi% fat, preferably 0.05to 5
wi%e fat and 2 to 6 wt% protein, preferably 2.5 to 4 wt% protein; and/or
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() a milk of group (a) which has been dehydrated to increase fotal solids to 15
to 98 wi%; and/ ox

(¢) a milk of group () and/or grovup (b} which has been modified to produce a
desired property in the final food product.

When the process is used for cheese making, the second milk protein based composition
is not a milk protein concentrate or isolate when the first milk protein based
composition is a UF retentate.

It will be appreciated that any zumber of other additives commonly wsed in food
production may be added in this process such as colourants, flavours and the like.

. Stei) )

The heating step (iv) may be carried out in a suitable device by direct or indirect
methods including stesm injection, microwave energy, indirect steam or other hesting
fuids, inditect electrical heating, radio frequency, ohmic heating znd the like to a
suitable temperature dbove 50°C. In one embodiment heating is preferably carred out
in the same device as the combining and emuisification step (Hii). The heating step
preforably takes place whilst the emilsion is being contimuonsly mixed, preferably to 2
temperature range of between 50 to 120°C, more preferably 60 to 90°C and most
preferably 65 to 75°C, for a period of up to 60 minntes, preferably less than 10 minutes,
more preferably less than 5 minutes, to initiate coagulation and gel formation. The
timing will vary depending on the properties and composition of the ingredients used
and on the properties of the particnlar final product being made. Where there has been
an enzyme addition in any one of the previous steps, the heating step would result in
considerable deactivation of the enzyme so that there would be greatty reduced residual
activity in the final product, and preferably no residusl activity. In addition, this step
would also greatly reduce endogenous microorganism activity.

Coagulation is observed when the mixturs begins to change fiom a pastelike
appearance to a coherent gel. As discossed above, this step is carried out under
conditions which give tise to the developmont of 2 broad range of desired textures in the
resulting gelled product, whilst avoiding the production of molten mass of limited
texiure as is produced in standard processed cheese production.
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Step (v)

Preferably the further agitation step (v) may be carried out in a device capable of
sufficient mechanical shear so as to produce the desired texture in the final gelled
product. Examples of such suitable deviees include an extruder, an auger device, a
Blentech™ twin screw lay down cooker, Damrow single screw lay down cooker, a
Rototherm™ evaporator and any other suitable apparatus known in the art.

Preferably the further agitating step (v) takes place concurrently with heating step (iv),
or subsequent thereto and preferably in the same device. Most preferably steps (iii)-(v)
take place concurrently in the same device.

Step (vi)
The forming step (vi) is optional and may be carried out by any suitable method known -
in the art, for example, that the gelling mixfure of step (iv) may be formed into a
suitable shape mechanically by using an extruder or any other apparatus know in the art,
or manually for smaller batches. In addition, the forming step may be carried out before
or after partial cooling of the gelling mixture.

Step (vii)

The cooling step (vii) may be carried out by any suitable technique known in the art.
These techniques may include chilled water bath, scraped surface coolers, cold belt, cold
table, cold rollers, cold moulds or cold tunnels, The formed gelling mixture is
preferably cooled to a temperature of below 20°C, more preferably less than 15°C to
complete gel formation. One method of cooling is to contact the gelling mixture with a
“cold table” surface as is widely used in the manufacture of a “prbcessed” cheese.

Alternatively, the hot coagulated gelled mixture may be directly packaged and gel
formation completed upon cooling either using a method described above, or by simply
leaving to cool in storage.

Steps (viii) and (ix)

The moulding and packaging steps (viii) and (ix) respectively are optional and may be
carried out by any suitable methods known in the art. However, in a preferred
embodiment the gelled dairy product is cooled , formed/moulded and packaged into
individual portions by suitable techniques known in the art to provide a product which is
ready for immediate distribution to the market place.

19
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In addition, further process steps may be applied to the present process to produce a
desired final food product. For example, the emulsion of step (ii) may be aerated or
whipped if it is desired to produce an aerated or whipped product such as a moussc.

The present invention further provides a stable dairy based food product comprising
gelled protein wherein said product does not contain any emulsifying salts or non dairy
derived emulsifying agents and further has greatly reduced active residual enzymes
and/or microorganisms compared to similar products ‘manufactured by traditional
processes.

The dairy based food product may amongst others comprise a hard or semi-soft cheese,
cream cheese, yoghurt, mousse, dessert, or dressing, depending on the final moisture, fat
and flavour content. Desirably, the product is a formable, stable cheese product which
has a composition similar to a traditionally made cheese as opposed to a processed
cheese. In addition, the dairy based food product may be used as an additive to increase
the nutritional value or functional properties of other foods.

The present invention further provides a dairy based food product by the process of the
invention, which may amongst others comprise a hard or semi-soft cheese, cream
cheese, yogburt, mousse, dessert, or dressing, depending on the type and level of
modifications-used in the process. In addition, the dairy based food product may be
used as an additive o increase the nuiritional value or functional properties of other
foods.

Any ranges mentioned in this patent specification are intended to inherently include afl

of the possible values within the stated range.

This invention may also be said broadly to consist in the parts, elements and features
referred to or indicated in the specification of the application, individually or
collectively, and any or all combinations of any two or moare of said parts, elements or
features, and where specific integers are mentioned herein which have known
equivalents in the art to which this invention relates, such known equivalents are

deemed to be incorporated herein as if individually set forth.
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The invention consists in the foregoing and also envisages constructs of which the

following gives examples.
EXAMPLE 1

This example illusirates the preparation of a cheese product similar in characteristic to

Colby cheese.

3500 kg of fresh whole milk was standardised to 3.5% fat and pasteurised (73°C for 16
seconds). The standardised whole milk after heating to 50°C was then concentrated by
continuous ultrafiliration (Koch HFK 131 spiral wound membranes from Koch
Membrane Systems, Wilmington, MA, USA) using a concentration factor of
approximately 4.2 kg feed/kg retentate.' This gave a resultant UF reteniate yisld of 830
kg, with composition of 29.2% total solids.

The retentate was cooled to 4°C and dituted with 4°C water to give a retentate refractive
index of 12° Brix, and the pH reduced to 5.8 by the careful addition and mixing of 3%

w/w lactic acid.

This acidified retentate was then heated to 50°C and diafiltered. Water was
continuously added to maintain the refractive index at 12 °Brix, and the pH of the
retentate was modified by addition of 3% w/w lactic acid to maintain a pH of no more
than 5.9. Diafiltration was continued until 35% of the total caleium in the milk had

"been removed.

Alfter diafiltration, 425 litres of this retentate were adjusted to a pH of 6.4 using 5% w/w
NaOH, then batch concentrated by ultrafiltration at 50°C (Koch HFK 131 membranes),
to a final retentate of 33.1% total solids, 15.1% total protein, 12.7% milk fat, 1.1% total

ash, and lactose of 1.1%.
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A portion, 20 kg, of the retentate was cooled to 4°C and held for later use, (Ingredient
A). The remainder, 405 kg, was evaporated in a two-effect falling film evaporator at a
maximum product temperature of 60°C, and then spray dried (Anhydro compact-style
nozzle drier with integral fluid bed, APV Nordic Anhydro, Soborg-Copenhagen,
Denmark) with inlet air temperature 180°C, main chamber exit air temperature 80°C,
product feed pressure 110-140 bar, and integrated static fluid bed air temperature 75°C.
The result was a whole milk protein concentrate powder (WMPC), (Ingredient B),
97.6% total solids, 45.1% total protein, 37.5% fat, 3.13% total ash, 3.31% lactose, and

reduction of the calcium to protein ratio of 41% as compared to the original milk.

Fresh cream was pasteurized and separated to a high fat content, of 75% milk fat and

held at 50°C until use (Ingredient C).

A twin screw lay-down cooker (Blentech CC45, Blentech Corporation, Rohnert Park,
CA 94927, USA) was pre-warmed to 40°C then 3.4 kg of Ingredient A, at 4°C, 2.1 kg
of Ingredient C, at 50°C, 0.17 kg salt (NaCl), and 2.1 kg warm water (70°C) were

added then mixed over a period of one minute. Screw speed was 45 rpm.

5.0 kg of Ingredient B, was then added over the next minute, to give a total mass of

* 12.77 kg whilst maintaining the temperature at approximately 45 to 50°C by indirect

heating.

Mixing continued for a further 19 minutes. Screw speed was unchanged at 45 rpm. At

this point, the mixed material was a homogeneous emulsion.

The operating speed was then increased to 120 rpm and the temperature slowly raised
from 435°C to 70°C over four minutes by the direct injection of culinary steam. During
this stage of processing, heating and agitation, the emulsion started to coagulate and

became cohesive.
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Hot coagulum was discharged at slow agitator speed through the end gate of the lay-
down cooker into a plastic bag, sealed and formed into a flat sheet of around 20mm
thickness on a chilled stainless steel surface, (‘cold table’, surface temperature
approximately 2°C) and cooled for 60 minutes. This bagged product was frequently

turned on the cold table and was then stored at cool-room conditions, 5°C.

The resultant final product had the form of a gelled, cheese-like product of the following
approximate composition: 60%.total solids, 21% total protein, 36% fat, 60% fat in dry
matter, 1.6 % salt (NaCl), and a pH of 5.2.

Visual observation and texture tests demonstrated that the product had colour and

texture characteristics similar to that of Colby cheese.
EXAMPLE 2

This example illustrates a method for the preparation of a cheese product similar in
characteristic to a cheddar cheese.

Fresh whole milk was separated to give 3300 litres of skim milk of 0.08% fat. The skim
milk was pasteurised (73.5°C for 16 seconds) and cooled to 4°C. The cream removed
during separation was pasteurised, cooled to 4°C and held aside for blending back at a

later stage.

The pH of the skim milk was reduced to 5.9 by the careful addition and mixing of
3%w/w lactic acid, and held for 105 minutes. The skim milk was then concentrated by
continuous ultrafiltration (Koch HFK 131 membranes) at a temperature of 15°C, using a
concentration factor of approxiinately 5.2 kg feed/kg retentate. Continuous diafiltration
water was added into the plent at a ratio of about 1 part of water per 16 parts of skim
milk. This gave a resultant UT retentate yield of 630 litres, with a composition of 20%
total solids, 15.8% milk protein, and removal of approximately 40% of the total caleium

in the milk.
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A portion of the retentate was cooled to 4°C and held for later use (Ingredient A). The
remainder was blended with cream of 40% fat level (from the original whole milk
separation) at a required weight ratio to give a reteniate/cream mix with fat in the dry
matter of 25.3%. This blend was then spray dried (Anhydro compact-style nozzle drier
with integral finid bed) with inlet air temperature 180°C, main chamber exit air

temperature 72°C, product feed pressure 90 bar, and integrated static fluid bed air

temperdture 75°C. The result was a skim milk protein concentrate powder (SMPC),

(Ingredient B), 98% fotal solids, 57.3% protein, and reduction of the calcium to prolein

ratio of 36% as compared to the ox'iginél skim milk.
Fresh high fat eream (Ingredient C) was produced as described in Example 1.

In addition, pasteurised skim milk was processed as follows: 1800 litres of skim milk
was pasteurised, cooled to 8°C, and tﬁen calf rennet extract was added at a ratio of
1:18,000. The skim milk was held unagitated for approximafely 14 hours. The pH was
then reduced to 5.4 by the in-line injection of food grade acid, heated to 45°C and held
for five minutes, during which time a curd precipitate formed. The curd was separated
from the whey by an inclined dewheying screen. The curd was then washed in acidified
water of approximately 32°C and pH 2.6, using a ratio of 0.5 litres of wash water for
cach litre of original skim milk. The curd/water mixture was then dewatered by
pumping to a horizontal solid bowl decanter centrifuge (Sharples J83P- 2000 CV,
Penwalt Corporation, Warminister, Pennsylvania, USA), to give a curd with a moisture
of approximately 53%. This curd was milled to achieve a particle size reduction by
processing through an “Urschel Comitrol” mill. The milled curd was then dried in a ring-
drier (Barr and Murphy, Barr-Rosin Ltd, Maidenhead, Berkshire, UK) with an inlet air
temperature of 180°C and exit air temperature of 70°C. The dried curd was sifted
through a 180 pm aperture screen to remove oversize material. This sifted curd product
(Ingredient D) had a composition of 6.8% moisture, 0.5% fat, 87.4% protein, 1.2%

lactose, a caicium level of 400 mmol/ kg, and a pH of 6.0.

24

-2B-



15

20

25

30

WO 02/080691 PCT/NZIZ/00056

A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C, then 4.5 kg
of Ingredient C, at 50°C, 3.8 kg of Ingredient A at 4°C, 5.2 kg of Ingredient B, 0.25
kg of Ingredient D and 0.25 kg salt (NaCl) were added then mixed over a period of two
minutes while indirect heat was applied, to achieve a temperature of 50°C. Screw speed

was 120 rpm.

0.45 kg of a natural dairy flavour (Maverik JLS 2040, Maverik Flavors and Ingredients,
LLC, Saukville, Wisconsin, USA) and 0.02 kg of 80% w/w lactic acid were then added.
Mixing continued for a further 14 minutes with the screw speed unchanged at 120 rpm.

At this point, the mixed material was a homogeneous emulsion.

" The temperature was raised from 50°C to 70°C over two minutes by the direct injection

of culinary steam. During this stage of processing, heating and agitation, the emmlsion

started to coagulate and became cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.
The resultant final product had the form of a gelled, cheese-like product of the following
composition: 68.0% total solids, 26.4% total protein, 32.0% fat, 3.8% total ash, 1.9%

salt NaCl), 5.8% lactose, and a pH of 5.49.

Visual observation and texture tests demonstrated that the product had colour and

texture characteristics similar to that of Cheddar cheese.
EXAMPLE 3

This example illustrales a method for the preparation of a cheese product, similar in

characteristic to Colby cheese.
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Fresh whole milk was separated to give 9800 litres of skim milk of 0.08% fat. The skim
milk was pasteurised (73.5°C for 16 seconds) and cooled to 6°C. The cream removed
during separation was pasteutised, cooled to 4°C and held aside for blending back at a

later stage.

The pH of the skim milk was reduced to 5.9 by the careful addition and mixing of
3%w/w lactic acid, and hold for 80 minutes. The skim milk was then concentrated by
continuous nltrafiltration (Koch HFK. 131 membranes) at a temperature of 15°C, using a
concentration factor of approximately 4.5 kg feed/kg retentate. Continuous diafiltration
water was added into the plant at a ratio of about 1 part of water per 42 parts of skim
mifk. This gavé a resultant UF retentate yield of 2170 Iitres, with a composition of
18.7% total solids, 14.5% milk protein, and removal of approximately 42% of the total

calcium in the milk.

Retentate was blended with cream of 40% fat level (from the original whole milk
separation) at a required weight ratio to give a retentate/cream mix with fat in the dry
matter of 38%. This blend was then evaporated in a Wiegand two-effect falling film
evaporator (GEA Wiegand, GmbH, Einsteinstrafie 9-15, 76275 Ettlingen, Germany),
with a maximumm product temperature of 57°C. This gave a resuliant concentrate of 43%

total solids.

This concentrate was then further evaporated in an Artisan agitated thin film evaporator
(Artisan Industries Inc, Waltham, MA, USA) at a product temperature of 43°C, to give a
paste with total solids level of 48.5 % (Ingredient A).

In addition, fresh whole milk was scparated to give 7340 litres of skim milk of 0.08%
fat. The skim milk was pasteufised (73.5°C for 16 seconds) and cooled to 4°C. The

cream removed during separation was pasteurised, cooled to 4°C and held aside for

blending back at a later stage.
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The pH of the skim milk was reduced to 5.9 by the careful addition and mixing of
3%w/w lactic acid, and held for 90 minutes. The skim milk was then concentratéd by
continuous ultrafiltration (Koch HFK 131 membranes) at a temperature of 15°C, using a
concentration factor of approximately 5.0 kg feed/kg retentate. Continuous diafiltration
water was added into the plant at a ratio of about 1 part of water per 46 parts of skim
milk. This gave a resuliant UF setentate yield of 1500 litres, with a composition of
18.7% total solids, 14.2% milk protein, and removal of approximately 45% of the total

calcium in the milk.

The retentate was blended with cream of 40% fat level (from the original whole milk
separation) at a réquired weight ratio to give a retentate/cream mix with fat in the dry
matter of 39.6%. This blend was then evaporated in a Wiegand two-effect falling film
evaporator, with a maximum product temperature of 57°C. This gave a resultant

concentrate of 43% total solids.

This concentrate was then spray dried (Anhydro compact-style nozzle drier with integral
fluid bed) with inlet air temperature 185°C, main chamber exit air temperature 68°C,
product feed pressure 95 to 110 bar, and integrated static fluid bed air temperature 70°C.
The result was a skim milk protein concentrate powder (SMPC), (Ingredient B), 95.3%
total solids, 43.4% protein, 39.6% fat in dry matter, and reduction of the calecium to

protein ratio of 47% as compared to the original skim milk.

A further ingredient was prepared by the same process as used to prepare Ingredient D
in Example 2. This curd product (Ingredient D) had a composition of 5.2% moisture,
0.4% fat, 88.4% protein, 1.4% lactose, a calcium level of 425 mmolf kg, and a pH of
5.9.

A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C then 10.45 kg
of Ingredient A was added, and indirectly heated to a temperature of 47°C while being
stirred for five minutes. Screw speed was 130rpm. Screw speed was increased to

160rpm and 3.15 kg of Ingredient B, 0.25 kg of Ingredient D, 0.25 kg of salt (NaCl),
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and 0.05 kg of citric acid powder were added over a period of one minate. Mixing
continued for a further six minutes at a screw speed of 160rpm. At this point, the mixed

material was a homogeneous emulsion.

The operating speed was then decreased to 80 tpm. The temperature was raised from
50°C to 70°C over two minutes by the direct injection of culinary steam. During this
stage of processing, heating and agitation, the emulsion started to coagulate and became

cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.

The resuliant finat product had the form of a gelled, cheese-like product of the following
composition: 60.5% total solids, 27.3% total protein, 23.2% fat, 3.8% total ash, 1.9 %
salt (NaCl), 6.2% lactose, a calcium leve] of 5140 mg/kg, and a pH of 5.53.

Visnal observation and texturs tests demonstrated that the product had texture

characteristics similar to that of Colby cheese.
EXAMPLE 4

This example illustrates a method for the preparation of a cheese product, similar in

characteristic to Edam cheese.

A skim milk UF retentate was prepared as in the preparation of Ingredient A of Example
3. This retentate was blended with cream of 40% fat level as in Example 3, but at a
required weight ratio to give a retentate/oream mix with fat in the dry matter of 41%.
This blend was then evaporated in a Wiegand two-effect falling film evaporator, with a
maximum product temperature of 57°C. This gave a resultant concentrate of 40.5% total

solids.
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This concentrate was then further evaporated in an Artisan agitated thin film evaporator
at a product temperature of 39°C, to give a paste with total solids level of 46.1 %
(Ingredient A).

Fresh high fat cream (Ingredient C) was produced as described in Example 1.

A twin screw lay-down cooker-(Blentech CC45), was pre-warmed to 40°C, then 8.1 kg
of Ingredient A, 2.45 kg of Ingredient C, 3.1 kg of Ingredient B as described in
Example 3, 0.25 kg of Ingredient D as described in Example 3, 0.245 kg of salt (NaCl),
and 0.03 kg of 80% w/w lactic acid were added over a period of two minutes. Screw
speed was 50rpm. Mixing continued for a further 9 minutes at this screw speed. The
screw speed was then increased to 160 rpm and mixing continued for a further eight
mimutes. 0.75 kg of a naturel dairy flavour (Maverik JLS 2131, Maverik Flavors énd
Ingredients, LLC, Saukville, Wisconsin, USA) was then added and stirred in ovér one
minute while screw speed was maintained at 160rpm. At this point, the mixed material

was 4 homogeneous emulsion.

The operating speed was then decreased to 80 rpm. The temperature was raised from
45°C 10 70°C over three minutes by the direct injection of culinary steam. During this
stage of processing, heating and agitation, the erulsion started to coagulate and became

cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.
The resultant final product had the form of a gelled, cheese-like product of the following
composition: 62.3% total solids, 23.1% total protein, 30.9% fat, 3.4% total ash, 1.8 %

salt (NaCl), 4.9% lactose, a calcium level of 4290 mg/kg, and a pH of 5.51.

Visual observation and texture tests demonstrated that the product had texture

- characteristics similar to that of Edam cheese.
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EXAMPLE 5

This example illustrates a method for the preparation of a cheese product, with a semi-

hard cheese texture.

Fresh whole milk was pasteurised (73°C for 16 seconds), separated and then fat
standardised to produce 3480 litres of milk of 3.8% proteir, 4.75% milk fat, and 12%
total solids.

The whole milk was cooled to 5°C and then the pll of the milk was reduced to 5.95 by
the careful addition and mixing of 3%w/w lactic acid, aud held for 90 minutes. The milk
was then concentrated by continuous ultrafiltration (Koch HFK 131 membranes) at a
temperature of 45°C, using a concentration factor of approximately 4.2 kg feed’kg
retentate. Continuous diafiltration water was added into the plant at a ratio of about 1
part of water per 9 parts of whole milk. This gave a resultant UF retentate yield of 825
litres, with a composition of 31.7% totalrsolids, 12.2% milk protein, and removal of

approximately 40% of the total calcium in the millk.

The whole milk reténtate was evaporated in a Wiegand two-effect falling film
evaporator, with a maximum product temperature of 57°C, producing a concentrate of
approximately 45% total solids. '

This concentrate was then further evaporated in an Artisan agitated thin film evaporator
at a product tempetature of 36°C, to give a paste with total solids level of 55.7%
(Ingredient A).

Fresh high fat cream (Ingredient C) was produced as described in Example 1.

A further ingredient was prepared by the same process as used to prepare Ingredient D

in Example 2. This curd product (Ingredient D) had a composition of 8.3% moisture,
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0.6% fat, 87.9% protein, 1.1% lactose, a calcium level of 216 mmol/ kg, and a pH of
5.5.

A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C, then 8.37 kg
of Ingredient A, 2.07 kg of Ingredient C, and 1.95 kg of a hiéh—fat Milk Protein
Concentrate powder (ALAPRO Spec 4454, NZMP, New Zealand) were added over a
period of two minutes. Screw speed was 50rpm. Screw. speed was then increased to
160rpm. After one minute, 0.225 kg of Ingredient D, 0.23 kg of salt (NaCl), and 0.05
kg of 80% w/w lactic acid were added over a further period of one minute, Mixing
continued for a further nine minutes at a screw speed of 160rpm. At this point, the

mixed material was a homogeneous emulsion,

The operating speed was then decreased to 80rpm. The temperature was raised from

27°C to 70°C over four minutes by the direct injection of culinary steam. During this

_ stage of processing, heating and agitation, the emulsion started to coagulate and became

cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.
The resultant final product had the form of a gelled, cheese-like product of the following
composition: 62.5% total solids, 20.3% total protein, 32.3% fat, 3.5% total ash, 1.9 %

salt (NaCl), 6.4% lactose, a calcium Jevel of 4360 mg/kg, and a pH of 5.60.

Visual observation and texture fests demonstrated that the product had texture

characteristics similar to that of a soft Colby cheese.
EXAMPLE 6

This example illustrates @ method for the preparation of a cheese product similar in

characteristic to Cheddar cheese.

a1
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The following ingredients were added into a mixer bowl similar to a ‘Hobart® type
(Hobart Corporation, Troy, OH 45374, USA) as follows: 9.2 kg of cream (40% fat) was
preheated in a stainless stes] container by indirect hot water, and was then added into the
mixer bowl and stirred at 40>1-pm for one minute while heated to 55°C. Insulated
electrical heat trace provided an indirect heating sowrce on the mixer bowl. 8.8 kg of
Ingredient B as described in Example 3 was added and mixed in the bowl for eight
minutes. Then 0.5 kg of Ingredient D as described in Example 2, and 0.28 kg of salt
(NaCl) were added over one miﬁute, After another two minutes of mixing at 40 rpm,
0.05 kg of 80% wfw lactic acid was added. The mixing speed was increased to 60 rpm
and mixing continued for a further thirteen minutes. Some of this material was then
extracted from the bowl. After a holding time of 90 mimutes, 0.675 kg of warm water
was added to the remaining 11.6 kg of this mixture to give a mix at 33°C. At this point,

the mixed material was a homogeneous emulsion.

This mixture was then transferred to a feed hopper_ aitached to a Miltenz 51-SP single-
screw extruder (Millbank Technology (NZ) Ltd, Panmure, Auckland, New Zealand).
The product passéd through a steam-jacketed extroder barrel (inner diameter 48 mm and
screw outer diameter of 45 mm) at a screw speed of 236rpm, with a product inlet
temperature of 43°C, a product outlet temperature of 83°C and a die outlet of 6 mm
diameter. During this stage of processing, heating and agitation, the emulsion started to

coagulate and became cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.

The resultant final product had the form of a gelled, cheese-like product of the following
composition: 70.7% total solids, 23.7% total protein, 38.3% fat, 3.3% total ash, 1.6 %
salt (NaCl), 5.4% lactose, and a pH of 5.52. '
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Visual observation and texture tests demonstrated that the product bad texture

characteristics similar to that of Cheddar cheese.
EXAMPLE 7

This example iHustrates a method for the preparation of a cheese product similar in

characteristic (o Edam cheese.

A twin-screw lay-down cooker (Blentech CC45) was pre-warmed to 40°C. Then 6.8 kg
of cream (40% fat) was added and indirectly heated from 10°C to 41°C over a one-
minute period. Screw speed during this heating was 48 1pm. 6.8 kg of Ingredient B as
described in Example 3, 0.87 kg of warm water, 0.19 kg of salt, and 0.25 kg of

Ingredient D as described in Example 2, were added over the next two minutes,

: folloWed by 0.05 kg of 80% wi/w lactic acid a minute later. Screw speed continued at 48

rpm during these additions and for a further two minutes. At this point, the mixed

material was a homogeneous emulsion.

The operating speed was then increased to 80 rpm. The temperature was raised from
41°C to 50°C over two minutes by the indirect heating. The emulsion was packed into a
large plastic bag, and held in a warm insulated bin until further use.

The process was continued when the emulsion was transferred to a manual sausage
filler. This filler was used to feed the emulsion through a microwave applicator at a rate
of 6.5 kg/br. The rnicrowave'applicator consisted of a short length of 100 mm x 50 mm
rectangular waveguide with a 30 mm plastic product pipe spanning the VIOO mm
dimension. The emulsion was heated in the microwave section from an inlet
temperature of 50°C to an outlet temperature of 100°C. The heated product was then
passed through a twin-screw extruder (Clextral BC21, Clextral SA, 42702 Firminy
Cedex, France) operating at a screw speed of around 450 rpm, and a dic outlet
temperature of around 100°C. During these stages of microwave heating and extruder

processing, the emulsion started to coagulate and became cohesive.
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Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.

The resultant final product had the form of a gelled, cheese-like product of the following
composition: 66.7% total solids, 21.7% total protein, 36.3% fat, 3.0% total ash, 1.4 %
salt (NaCl), and 5.7% lactose, and a pH of 5.56.

Visual observation and texture tests demonstrated that the product had texture

characteristics simidar to that of Edam cheese.
EXAMPLE 8

This example illustrates a method for the preparation of a cheese product, similar in

characteristic to Colby cheese.
Fresh high fat cream (Ingredient C) was produced as described in Example 1.

A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C, then 6.5 kg
of Ingredient B as described in Example 3, 3.4 kg of Ingredient C, 0.24 kg of salt -
(NaCl), 0.25 kg of Ingredient D as described in Example 2, 0.75 kg of a natural dairy
flavour (Maverik JLS 2131, Maverik Flavors and ]ngredients, LLC, Saukville,
Wisconsin, USA), and 2.9 kg of warm water (70°C) were added over a period of two
minutes. Screw speed was 50 rpm. Mixing continued for a further two minutes at this
screw speed. The speed was then increased to 160rpm and mixing continued for a

further ten mimutes. At this point, the mixed material was a homogeneous emulsion.
The screw speed was then decreased to 80 rpm and direct steam injection was
commenced 50 that the combined mass heated from approx 45°C to 70°C over two

minutes. During this stage of processing, heating and agitation, the emulsion started to

coagulate and became cobesive.
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Samples of the hot coagulum were packed into SOO-gram tubs and then stored at cool-

room conditions, 5°C overnight.

The resultant final product had the form of a gelled, cheese-like product of the following
composition: 67.6% total solids, 22.4% total protein, 36.6% fat, 3.5% total ash, 1.9%
salt (NaCl), and 5.1% lactosc, and a pH of 5.36.

In a sensory evaluation a week later, the sample was described as a clean, creamy full-
flavoured produet, similar to mild Cheddar. Texture tests demonstrated that the product

had texture characteristics similar to that of Colby cheese.
EXAMPLE 9

This example llustrates a method for the preparation of a cheese product similar in

characteristic to a Cheddar cheese.

A skim milk UF concentrate was prepared by ulirafiltration and falling film evaporation
as in the preparation of Ingredient A of Example 3. This concentrate was then spray
dried (Anh'ydro compact-style nozzle drier with integral fluid bed) with inlet air
temperature 185°C, main chamber exit air temperature 70°C, product feed pressure 125
bar, and integrated static fluid bed air temperature 71°C. The result was a mitk protein
concentrats pbwder (MPC), (Ingredient B), 98.5% total solids, 44.2% protein, 41.4%
fat, 3.5% total ash, 11.6% lactose, and reduction of the calcium to protein ratio of 56%

as compared to the original skim milk.
Fresh high fat cream (Ingredient C) was produced as described in Example 1.
A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C, then 2.8 kg

of Ingredient C, 3.68 kg of warm water and 7.28 kg of Ingredient B were added and
then indirectly heated over two minutes to give a mixture temperature of 49°C. Screw
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speed was 50 rpm over this addition and heating time. 0.255 kg of saft (NaCl) and
0.06kg of 80% w/w lactic acid were then added over the next mimute while screw speed
remained at 50 rpm. The screw speed was then increased to 160 rpm and mixing
coutinued for eight minutes. 0.04 kg of pure locust bean gum (Grinsted LBG 066,
Danisco Ingredients, Brabrand, Denmark) was then added, and mixing continued at a
screw speed of 160 rpm for a further two minutes. At this point, the mixed material was

a homogeneous emulsion.

The screw speed was then decreased to 80 rpm and direct steam injection was
commenced so that the combined mass heated from 50°C to 70°C over two minutes.
Duting this stage of processing, heating and agitation, the emulsion started to coagulate

and became cohesive.

Samples of the hot coagulum were packed into 500-gram tubs, stored at cool-room

conditions, 5°C overnight, and then vacuum packed.

The resultant final product had the form of a gelled, cheese-like product of the following
composition: 67.6% total solids, 22.3% total protein, 36.0% fat, 3.6% total ash, 2.0%
salt (NaCl), and 6.3% lactose, and a pH of 5.61.

Visual observation and texture tests demonstrated that the product had texture

characteristics similar to that of a Cheddar cheese but with a more elastic, fibrous

structure.

EXAMPLE 10

This example illustrates a method for the preparation of a checse-like product, with a

~ semi-hard cheese texture.
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A deodorised, partially hydrogenated soya bean oil (HSBQ) of specified solid fat
content profile (10°C: 58-65%; 20°C: 38-34%,; 30°C: 5-9%) and iodine value (75-81)
(supplied by Bakels Edible Oils Ltd, Mt Maunganui, New Zealand) was melted.

A twin screw lay-down cooker (Blentech CC45), was pre-warmed to 40°C, then 4.53 kg
of warm water, 2.45 kg of the melted HSBO, and 6.6 kg of Ingredient B as used in
Example 9, were added and indirectly heated over one minute to give a mixture
temperature of 45°C. Screw speed was 50 rpm over this addition anci heating time.
0.255 kg of salt (NaCl), 0.25 kg of Ingredient D as described in Example 3, and 0.06kg
of 80% wiw lactic acid were then added over the next minute while screw speéd
remained at 50 rpm. The screw speed was then increased to 160 tpm for a period of five
minutes, and then to 200 rpm for nine minutes. At this point, the mixed material was a

homogeneous emulsion.

The screw speed was -then decreased to 80 rpm and direct steam injection was
commenced so that the combined mass heated from 45°C to 72°C over two minutes.

Duriﬂg this stage of processing, heating and agitation, the emulsion started to coagulate

_and became cohesive,

Samples of the hot coagulum were packed into 500-gram tubs, stored at cool-room

conditions, 5°C overnight, and then vacuum packed.
The resultant final product had the form of a gelled, cheese-like product of the following
cotposition: 65.4% total solids, 21.3% total protein, 35.9% fat, 3.4% total ash, 1.9%

salt (NaCl), 4:8% lactose, a calcium level of 4060 mg/kg, and a pH of 5.59.

Visual observation and texture tests demonstrated that the product had smooth texture

characteristics similar to that of a soft Colby cheese.
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EXAMPLE 11

This example illustrates a method for the preparation of a cheese-like product, with 2

semi-hard cheese texture.

A twin screw lay~-down cooker (Blentech CC10), was pre-warmed to 40°C, then 1.7 kg

_ of warm water (70°C) and 1.75 kg of melted anhydrous milkfat (AMF) were added and

mixed over a period of three minutes. The mix temperature was 52°C. Screw speed was
80 rpm. A dry, pre-mixed combination of 0.75 kg of SUPRO EX33 Soy Protein Isolate
(Protein Technologies International, Pryor, Oklahoma, USA) and 0.75 kg of Instant
Skim milk powder (Spec 6820, NZMP, Wellington New Zealand) was then added and
mixed in over a period of one minute. Screw speed was then increased to 160 rpm. 0.24
kg of salt (NaCl) and 0.05 kg of 80% w/w lactic acid were then added and mixing of
this material continued for a further 15 minutes. At this point, the mixed material was a

homogensous emulsion.

The operating speed was then decreased to 80 rpm and after one minute, the temperature
was ratsed from 48°C to 71°C over two minutes by the direct injection of culinary
steam. During this stage of processing, heating and agitation, the emulsion started to

coagulate and became cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight, and were then vacuum packed.
The resultant final product had the form of a gelled, cheese-like producf of the following
composition: 63.5% total solids, 18.1% total protein, 34.1% fat, 3.3% total ash, 1.9 %

salt (NaCl), 8.0% lactose, a calcium le\;el of 1830 mg/kg, and a pH of 5.38.

Visual observation and texturc tests demonstrated that the product had texture

characteristics similar to that of a soft Cheddar cheese.
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EXAMPLE 12
This example illustrates a method for the preparation of a cheese spread-like product.

A skim mi’k UF concentrate was prepared by ulirafiltration and falling film evaporation

as in the preparation of Ingredient A of Example 3.

This concentrate was then further evaporated in an Artisan agitated thin film evaporator
at a product temperature of 43°C, to give a paste with total solids of 45.5 % (Ingredient
A).

Ingredients were added into a Stephan upright cooker (Model UMM ISK 25 GNI, A.
Stephan und Séhme GmbH & Co., Hameln, Germany) (nominal batch capacity 25 kg) as
follows: 10.0 kg of Ingredient A and 0.1 kg of salt (NaCl) were added and mixed for
six minutes at a scraper stirrer speed of 60 rpm and knife sp'eed of 1500 rpm. Indirect

heating was used during this time to increase the temperature from 28°C to 42°C.

The knife speed was then increased to 3000 rpm and direct steam injection was
commenced, so that the mixture temperature increased from 42°C to 73°C over three
minutes. During this stage of processing, heating and agitation, the emulsion started to

coagulate and became cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight, and then vacuum packed
The resultant final producf had the following composition: 42.3% total solids, 17.2%
total protein, 17.0% fat, 1.4% total ash, 1.1 % salt (NaCl), 6.7% lactose, and a calcium

level of 3140 mg/kg.

Visual observation demonstrated that the product had texture characteristics similar to

that of a cheese spread.

3®
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EXAMPLE 13
This example illustrates a method for the preparation an aerated, raousse-like product.

Ingredients were added into a Stephan upright cooker (Model UMM ISK 25 GNI) as
follows: 0.7 kg of Ingredient B as described in Example 9. 16.8 kg of fresh 42% fat
cream (4°C) and 0.34 kg of salt (NaCl) were added and, mixed for five minutes at a
scraper speed of 60 rpm. Indirect heating was used during this time to increase the
temperature from 18°C to 48°C. 0.33kg of Ingredient D as described in Example 5 was
then added and mixing continued for three minutes at a scraper speed of 60 rpm and a
knife speed of 3000 tpm. 0.08 kg of 80% w/w lactic acid was then added. Mixing
continued for a further two minutes at & scraper speed of 60 rpm and a knife speed of
3000 rpm, then a five kilogram sub sample was taken and set asice for comparison with
the finished product. Mixing of thé remaining mixture was then continued for another
nine minutes at a scrzper speed of 60 rpm and a knife speed of 3000 rpm,and another

sub sample was then taken.

After a further four minutes of mixing at the above conditions, direct stearn injection
was then commenced, so that the mixture temperature increased from 48°C to 70°C
over two minutes. Mixing continued during this time at a scraper speed of 60 rpm and a

knife speed of 3000 rpm.

Samples of the hot, mousse-like coagulum and of the five-kilogram sub sample were
packed into 500-gram tubs and then stored at cool-room conditions, 5°C overnight, and
then vacuum packed. A

The resultant final product had the following composition: 48.8% total solids, 4.8%

total protein, 38.9% fat, 2.3% total ash, 1.8 % salt (NaCl), 2.8% lactose, a calcium level
of 920 mg/kg, and a final pH of 5.11. '
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The resultant product was described as a soft, but structured, smooth, aerated gel, which
did not pour. In contrast, the cooled sub sample that had not been heated to 70°C was a
still flowable liquid.

EXAMPLE 14
This example illustrates a method for the preparation of a yoghurt-like product.

0.7 kg of Ingredicnt B as described in Example 9, 3.0kg of Instant Skim milk powder
(Spec 6820, NZMP), and 0.1 kg of pure locust bean gum (Grinsted LBG 066) were

mixed in a dry container to create a powder premix.

Ingrediehts were then added into a Stephan upright cooker (Model UMM ISK 25 GNI)
as follows: 8.75 kg of warm water (70°C) and then the powder premix were added, A
ten-second period of mixing at a seraper stirrer speed of 60 rpm and a knife speed of
1500 rpm was followed by five minutes of mixing at a scraper speed of 60 rpm, Indirect
heating was then used to heat the mixture from 48°C to 80°C over a two-minute period
while mixing at a scraper speed of 60 rpm and a knife speed of 1500 rpm. The mixture
then held at 80°C for a further two minutes while stirring coutinued at scraper speed of
60 rpm. Indirect cooling was then applied, to Jower the mixture temperature to 35°C
over a fifteen-minute period. A blend of 0.96 kg of 20% w/w lactic acid and 0.24 kg of
20% w/w acetic acid was added very slowly to the mixture as three separate part doses,
while mixing was stopped. Five seconds of mixing at a scraper speed of 60 rpm was
allowed after the addition of each part dose to stir the acid in. This was followed by a

final 10 minutes of mixing al a scraper speed of 60 rpm.

The warm, yoghurt-like mass was poured into 250-gram, clear, plastic screw-top

containers and cooled overnight at cool-room conditions of 5°C.

4
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The resultant final product had the following coﬁlposition: 24.1% total solids, 8.6%
total protein, 1.1% fat, 1.7% total ash, 0.3% salt (NaCl), 12.7% lactose, a calcium level
of 2900 mg/kg, and a final pH of 4.4,

The resultant product texture was described as a smooth, creamy, slightly aerated,

yoghurt-like gel, similar to fromage frais.
EXAMPLE 15

This example illustrates a method for the preparation of a cheese product, similar in

characteristic to Colby cheese.

79.2kg of Ingredient B as described in example 9 was reconstituted into 180.8kg water
of 50°C in a high shear mixing vessel, Agitation was continued for one hour after

powder addition. This gave a resultant concentrate of 30% total solids.

This concentrate was then further evaporated in an Artisan agitated thin film evaporator
at a product temperature of up to 60°C, to give a paste with a refractive index of around

54°Brix (Ingredient A).

Fresh high fat cream (Ingredient C) was produced as described in Example 1.

2.8. kg of Ingredient A, 0.2 kg of Ingredient C, 0.046 kg of salt (NaCl), and 0.015 kg
of 80% wiw lactic acid were added over a period of four minute into a twin screw lay-
down cooker (Blentech CC10). Screw speed was 55rpmi. This mix was indirectly steam
heated from 19 to 49°C over a period of 5 minutes. At this point, the mixed material

‘was 2 homogeneous emulsion.

After holding for another 2 minutes at 49°C and mixing at 55rpm, the temperature was

taised from 49°C to 70°C over ten minutes by indirect steam heaiing. During this stage
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of processing, heating and agitation, the emulsion started to coagulate and became

cohesive.

Samples of the hot coagulum were packed into 500-gram tubs and then stored at cool-

room conditions, 5°C overnight.

The resultant final product had the form of a gelled, cheese-like product of the following
composition: 63.7% total solids, 24.5% total protein (calculated), 28.8% fat (calculated),
total ash 4.0% (calculated), 2.0 % salt (NaCl) (calculated), 6.5% lactose (calculated), a
calcium level of 3560mg/kg (caleulated), and a pH of 5.41.

Visual observation and texture tests demonstrated that the product had texture

characteristics similar to that of Colby cheese.
INDUSTRIAL APPLICATION

Particularly, although by no means exclusively, the invention relates to a process for
making a cheese product wherein there are greatly reduced residual active enzymes or
microorganisms, and no emulsifying salts or non dairy based emulsifying agents in the
finished product. This process is particularly advantageous over prior art processes as it
can produce consistent cheese products having similar organcleptic properties to
traditionally made cheeses but which are produced much more quickly, as such cheese
products require no maturation time. In addition, as the rate of spoilage duc to
enzymatic or microbial action is significantly reduced, these products have an increased
shelf life as compared to traditionally made cheeses. They are also considerably less
material, labour and cost.intensive and more cost effective to produce where the

production, packaging and storage process may be largely automated and simplified.

1t will be appreciated that it is not intended to limit the invention to the above examples
only, many variations, such as might readily occur to-a person skilled in the art being

possible without departing from the scope of the appended claims.
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WHAT WE CLAIM IS:

1. A process for making a fat-containing stable dairy based food product

comprising the steps:

®

6y

(i)

(i)

(v)

(v

(vid)

providing a first milk protein based composition;

optionally dehydrating said first milk protein based composition to

increase total solids 1o 15 to 99 wt% if required;

combining the product from steps (1) or (i) with at least one additive,
other than an emulsifying salt or non dairy derived emulsifying agents,
selected from the group comprising .a flavour enhancer, a texture
enhancer, a nutritional supplement, a fat source, a carbohydrate source,
condiments, a second milk protein based composition, a non-dairy
protein source, and any other dairy derived product or GRAS ingredient,

and agitating to create a stable emulsion;

heating the emulsion of step (iif) to a temperature above 50°C for up to

60 minutes, to initiate coagulation and gel formation;
optionally further agitating either concurrently with heating step (iv) or
subsequent thereto, to assist in coagulation and impart the desired texture

formation;

optionally forming the mixture of step (iv) or (v) into a suitable shape;

and

cooling the mixture of step (iv) or (v), or the formed mixture of step. (vi),

to complete gel formation and to produce a final food product;
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L L INZALIYWUSD

wherein the first and/or second ik protein. based composition s m@ to
glter ome or more propefties selected_ from flavour, texture, mxt::lugnal
mwﬁﬁbﬁmdﬁmﬁmﬂﬁyofﬁcﬁndmmﬁwqmdwhmmdﬁm

. and/orsecondmﬂkp:otzinbasedoomposiﬁoncqmpﬁmanﬂkornﬂkpmmt

selectsd from the group consisting of pestesmised or wpestmised Whole ik,
ﬂdmnﬁm,:duodfﬂnﬂlk,ﬁtmhmdmﬂk,mﬂkﬂmﬁltaﬁ@rdem

mﬂkconec:maiﬁ,puwdﬁedwhﬂe,mdlmdfatoxskimmiﬂqmnsﬂw

wholmmdnmdfnwsﬁmnﬂﬂ:pdwdﬁmmwmﬁhynﬁonmﬁwhmn

mdﬂ:mmmﬁmmMmR'mmngm«

mhguemﬂk;withtheproﬁmmmmﬁgtmﬂkmteinw

miﬁmbfstepﬁ)wﬁi)isapﬂkﬂﬁéﬁl@ﬁm;ﬂmmemndmﬂs

pmﬁeinbasedemsiﬁonorﬁomdairypoteinsmmaddedinsmﬁﬁ)ismt&'
mm&mmmmemmismedpmm

Apmmsus'claimcdind;imx,mqmﬁngmefpﬁo@ steps of:
(4i5) moulding/foaing the cooled food pioduct nto  suitable shape; audior
(ix)paddngﬂ;eﬁnalfmdpmdwtinm a suitable package.

AMW.thﬁm 1, wherein at leost onc of the esid first end/or .
.momduﬂk'pmteinbasedmpbsiﬂwﬁismoﬂiﬁedinatleeslmswpofﬂw

process of cleim 1 by oe or more of the group consisting of pH adjustment,

asinersl lovel adjustmaent, protein lovel edjusiment, ft lovel adjostment, lactoso

vl sdfustment, moistie level agUstTent, NaCVKCY, or euzymne dditor,

tcapperatre tzeatmant, end shearing grocusses..

A process 88 clsinmed in clsim 3, wherein ssid at least oo taodification taoredses
tlwhyd:ophobicityofsaidmﬂkmm

Ammmhmymmmmafiﬁandmnd
milk protein based eomposiﬁonwhmmeorhoﬁn compositions have besn
modified as clspmed in claim 3 or 4,
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8

10.

1,
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13. -
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[REVILTZUNVY TR ]

Apmeessasdaimdhwpmcedingclaim.whmh_saidﬁmmi&pmm
basedoomposiﬁonisdehydramdto giveina-casedmﬂlsolidsto‘hssfhan'ls%ﬂ
required.

Aprocessasdnimedhanypmwdingdaim,wheteinthzfatwntemofﬂwﬁmt

andfor second m:'!kpmteinbasqd@omposi%nisadjtﬁted 10 between 0.05 and 7
it and the protein oontest adjusied to betweon 2 and 6 Wi%-

Apiomsmmmeainclaimnwhmmwmmissﬂjmdmm'

0.05 and 5 wi% and thoprotein wn@tacﬁustedwbstwemz.s apd 4 Wi

A provess as claimed in claim l,wheminmbiningstepﬁij)ismniedautina
device capable of mechanical dhear sufficicnt o produce a stibls emulsion, on
mixing without having o add cpmlsifying sals-

A process s clsimed in claim 1, whegsin the flzvour entiancer is selected fon
tbegmnpmnsisﬁngofNMKCquo&.gmdomidsmminglwﬁnadd,amc
add,weﬁoadd,hﬁmemdﬂlelikz,lamse,ﬁx,andﬂav?mindudmgmyme
raodified cheeges.

'Apmousasdahmd-inclaiml,wbmﬁnﬂnmeenhanwissdamdﬁm

ﬂwgtuupmnsisﬂngofm,foodgtﬂewid,hmss,ﬁts,gam,m
émhohydmes,samusofmmwalﬂmddivﬂmtcaﬁmmchascwb,Nam

mdKCL
A proces asclaimodin i 1, wheren pl modificaton i offetad by ad(iioo
of at Least ame acidutant. :

Apmessmmedmdaimm,wmsaidmawasmmmam
* grade acid and lactone. »
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2w mra v v

| Aprocessasclaimedinchiml,whadmhemﬁﬁmnlswplunmtisscmd

from the group consisting of vitamins, minerals, and carboliydsates.

A ‘process as clapmed in olsim 1, wherein ‘the second milk protein based
composition is aelected from the proup comptisng:

(a) whole milk, reduced fat milk, skﬁnmﬂkormwnsﬁtntedwhplamﬂ.k,
wducedfatmﬂkwsﬁmmﬂkhaﬂugbmm7%fa!aud2m6%pmwm;
andfor '

m)ammdm(a)wmmwmmmwwwm scflidsm 1§
to 98 %; end/or . : o

(c)amﬂkofm(a)mdhm(b)yvhichhasbmmodtﬁod?pmdmea
‘deﬁe‘dpxopmyinﬂie_ﬁnalﬁoodpmdm

Amasdahnedindaﬁnls, whcxemﬂwﬁtandmtﬁuwnwntofmemxﬂc
prmdnbasedumnposiﬁmofgmup (a)oompﬁsmﬁ.OSmSwL%ﬁtmiz.Stoaﬁ

 wi% protein.

Apmmsasclaimedinﬂmuurlﬁ,whuehﬁeﬁm andllxsaoondmﬂk
protein based wmposiﬁmipmdiﬁedeiﬂmbcfowonﬁusuidmmpwm:s
dehydrated |

qrovées s climed fn el 1, wherin th heaiag sep () oumied ot .0
esiablo doico by direet o indirest ncfod selcoiad from the group CORISEOG
of stepm injection, THRTGWEYE ENCTEY, indi:wtsteamordﬂ:erhemngﬂuids,
indirect electrical heating, woifio ﬁequmwy,ohmichuﬁngandﬂle like, to &
guitable tomperate above S0°C.

Apxocmasolaimﬁdholaimls,whacinmohwﬁngsbep(iﬂiscaniﬂdovlata
temperature of up 10 120°C.
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Apromsasclaismd‘manymeofohimsl, 1% and19,wha:cinheaﬁngsm;v(iv)
is carried out in the same device as thewmbmmamdunnhlﬁcanonm (1;1),
whmhmﬁngukesphmwhﬂamamﬂémisbdngmnmmwﬂya@dd a

memmemgeofbawmsowlzomforwmﬁﬂmmumwmiﬁm

eoagﬂéﬁonmdgelﬁnmaﬁon.

Apxomasclahnndinmymofclﬂms 1,18 mdzo.wher.ednﬁmheragimﬁqn
step (V) is mﬁeﬁoﬂtcmmmmﬂyﬁﬂlhpaﬁﬂa_ﬁﬂp(lﬂ-
A.proéssaselaimed'inanyoneofdaims 1,13 anle,wheminﬁmhaagimung
step(ﬂismﬁedoutmmm‘mﬁngmav).

A process g5 claimed in claim zo,whudnheﬁngmk@masowm%for
up to 60 minics.

A process as claimed in cleim 20, whersin heating takes place gtﬁSm‘?S‘Cfor

' up to 60 minutes.

A pivcess af dgmedhdaimﬂ,whmhmﬁkgmkmyhoeataumm
mnaeofbatwemsomdno‘Cﬁwupw 10 painaates.

Apmws”-dﬁmeahdm;o;whmneﬁgmkw?hwataw
range ofbmsomdlzo“cvatﬂ 5 niinates.
Apm@sasc;lai:mdinolaiml,whﬂﬁnmoﬁngstép(vﬁ)iswxﬁedmtata
temperatire of less than 20°C. -

28. Amudahneﬂinmyprwedingcldm,whﬁﬁnoneurmﬁmhﬂ'

process step axe appﬁ@dmpo&mﬁdﬁhﬂiﬁmlﬁodpfodﬂﬁ.
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FROM=A J PARK gton +64 4 4723358 T-834  P.011/024 F-948

Awmmmmu,wmwmmmmwof
step ﬁﬁ)iﬁwﬂeﬂuwbﬁpﬁﬁwﬂmcmwﬂedorwhippedmusse-hke
product.

pmmadoasmtnmﬂainmyemulaifﬁngmtsormdahydmivedmlsxﬁmg

agentsmadeby&éprocessofany-oneufdaﬁnslmzs.

: Adﬂywmmmudajmedmdmso,sdmmmm

wnsisﬁngofha:dorsmi-soﬂuhmqaeam:hﬂm,ioghmmdwsm,

~ and dressing.

" & dainy based food, product a5 cisimed in claim 31, comprising 3 foriusbles
stable cheess product which has aoumposhionsimﬂm'w a traditiopally snade
cheess compared to 8 processed cheese.
 deiry based food prodct as disimed in any one of clsims 30 0 32, € vee 85
maddiﬁvewincreasememmiﬁomlvalueorﬁmcﬁonalpmpmﬁﬁ of ofher
foods.
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