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(57) A vegan cream-cheese-like spread comprising a homogeneous distribution of plant proteins and fat. The vegan

cream-cheese-like spread has a free-fat structure substantially devoid of agglomerated fat-protein clusters and has

a bimodal distribution of fat droplet diameters comprising a first mode of 1 to 5um and a second mode of 15 to
45um, as determined by confocal laser scanning microscopy. Preferably, the spread comprises almond protein or
both almond and oat proteins. Preferably, the spread comprises from 10 to 30 wt.% added fat, preferably coconut
fat. Preferably, the spread further comprises one or more ingredient selected from gums, salt and flavourings.

Preferably, the spread has a firmness that is at least 70g when measured 30 days after production, more preferably

at least 80g. A method of manufacturing the spread is also disclosed. The method comprises fermenting and
acidifying an aqueous composition and cold homogenising the treated composition and subjecting the
homogenised composition to a cavitation treatment where the cavitation treatment is performed to achieve an exit

temperature of at least 80°C.
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A vegan cream-cheese-like spread and method for the manufacture thereof

This disclosure relates to the provision of a vegan cream-cheese-like spread and a method
for its manufacture. In particular, the disclosure provides an almond-based cream-cheese-
like spread with a novel microstructure which can be obtained without relying on a

conventional hot homogenisation process.

Cream cheese is a soft, usually mild-tasting fresh cheese made from milk and cream. In
order to make cream cheese, conventionally lactic acid bacteria are added to pasteurized
and homogenized milk/cream. During fermentation the pH of the milk decreases (it becomes
more acidic) which causes milk proteins to become neutrally charged. This stops the
proteins from stabilising fat droplets and causes the liquid to coagulate. This gives the
increased texture associated with cream cheese.

There is a desire to provide an alternative to cream cheese which does not require the use
of dairy ingredients. Such a vegan product would need to avoid both the use of the dairy
starting ingredient and the use of fermentation cultures having an animal origin. In practice,
avoiding the use of dairy means that an alternative source of protein and an alternative

source of fat needs to be provided.

It is known that a vegan cream-cheese-like spread can be produced using ground nut and
seed products, especially ground almonds. These ingredients require some treatment in
order to develop the intended texture required for the final product. This treatment needs to
fully homogenise the protein and fat present in the composition, in order to form a stable
distribution of these components throughout the product.

EP3352580 discloses a vegan cream-cheese-like product obtained by homogenising a pasty
mass of comminuted nuts and/or seeds. The method involves a hot homogenisation process
which is immediately preceded by a heat-holding step between 75°C and 95°C to
agglomerate the proteins. The process is preferably carried out on an almond butter, i.e.
finely ground full-fat almonds. In this process the fermentation is performed after the
homogenisation step.

EP3620059 is a very similar process, although it is less focused on the provision of a cream-
cheese-like product. This uses exactly the same process steps as EP3352580, but uses a
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de-oiled almond flour as the starting component. As would be expected, this has no material
effect on the processing, but does permit greater flexibility in providing low fat food products.

Similarly, EP3745883 discloses a vegan cream-cheese-like product. This is formed using a
partially de-oiled flour made from nuts and/or seeds, and then supplemented with fat, such
as oil, to overcome pumpability issues.

Accordingly, it is desirable to provide an alternative vegan cream-cheese-like spread,
especially one which can be produced with a lower energy cost and/or to tackle at least
some of the problems associated with the prior art or, at least, to provide a commercially
viable alternative thereto.

In a first aspect there is provided a method for the manufacture of a vegan cream-cheese-
like spread, the method comprising:
providing an aqueous precursor composition comprising plant protein;
treating the aqueous precursor composition to form a treated composition, the
treatment comprising:
(i) fermentation with vegan cultures; and/or
(i) direct acidification with an added acidic ingredient;
subjecting the treated composition to a cold homogenisation step to form a
homogenised composition;
subjecting the homogenised composition to a cavitation treatment to form a vegan

cream-cheese-like spread.

The present invention will now be further described. In the following passages different
aspects of the invention are defined in more detail. Each aspect so defined may be
combined with any other aspect or aspects unless clearly indicated to the contrary. In
particular, any feature indicated as being preferred or advantageous may be combined with

any other feature or features indicated as being preferred or advantageous.

There is provided a method for the manufacture of a cream-cheese-like spread. A vegan
cream-cheese-like spread is a product meeting the requirements to be vegan compliant (i.e.
no animal-sourced ingredients) which is cream-cheese-like. That is, it must be a soft
spreadable composition resembling cream cheese, which desirably has at least some of the
same acidic flavour notes. It should be noted that the term would encompass similar
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spreads, as well as cream cheese-like products having additional food additives (such as
herb and seasoning additives, or flavourings such as chocolate spread).

The inventors set out to make such a vegan (i.e. plant-based) cream-cheese-like spread with
limited number of ingredients that has a similar creamy mouthfeel as standard full-fat cream
cheese with a neutral and fresh taste. The inventors first investigated known dairy
processing techniques. It is known that when using milk derived ingredients and the state of
the art hot high pressure homogenizer, a stable emulsion of casein and fat is created that
has great mouthfeel and good melt characteristics.

Therefore, the inventors first looked to employ conventional dairy processing to a non-dairy
protein source. EP3620059 employs such conventional dairy processes to a de-oiled almond
powder starting ingredient. Therefore the inventors set out to provide an alternative cream-
cheese-like spread to that which could be achieved using, in part, the process described in
EP3620059.

The inventors first investigated whether a cold homogenisation step would be sufficient to

make a product, but the viscosity and mouthfeel were not sufficient.

The inventors were aware of cavitation processing as an alternative to high pressure
homogenisation, since it is used in dairy cream cheese production to disrupt whey protein
aggregates. However, they found that when they tried to use cavitation the viscosity of the
product was unacceptable low, resulting in an overly sloppy product. This did not resemble
the desired cream cheese product and gave rise to splashing during filling operations.

The inventors surprisingly found that if they performed an initial cold homogenisation,
followed by the cavitation, they could produce a vegan cream-cheese-like spread product
having a suitable product viscosity (i.e. when cooled and in the packaging). Without wishing
to be bound by theory, it was considered that in the cavitation alone the protein was involved
in competing emulsification and de-emulsification processes, whereas the initial cold
homogenisation processing partially denatured the proteins before cavitation, changing their
performance and improving the final product.

Furthermore, it was found that the hot viscosity of the composition up to the filler was lower
than that obtained following hot homogenisation. This means that there can be energy
savings in the pumping of the composition. This coupled with the reduced heating
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requirements and the lower typical energy consumption of a hydrodynamic cavitator
compared to a high pressure homogenizer, lead to reduced operational costs.

Surprisingly the inventors found that there were no discernible sensory differences between

the product obtained by hot homogenisation, compared to the method of the invention. This

was despite there being apparent differences in the microstructure of the product discernible
in microscopic analysis. These differences are discussed further below, in relation to the

enclosed figures.

The method comprises providing an aqueous precursor composition comprising plant
protein. It is generally preferred that the protein is provided as a part of a whole or defatted
ingredient. For example, when the plant protein is almond protein, this may be provided as
almond powder and hence the composition further comprises naturally occurring almond fat
and carbohydrates.

Preferred plant proteins include those from nuts and/or seeds, as well as those from cereal
grains and pulses. Examples of nuts include almonds and hazelnuts. Examples of cereal
grains include oat, wheat, rice, rye and barley. Examples of pulses include beans, peas and
lentils. A combination of almond and oat is most preferred. The nuts and/or seeds may be
provided as ground whole ingredients, or in a partially de-oiled form.

The aqueous precursor composition is a suspension comprising at least the plant protein in
water. Preferably the aqueous precursor comprises at least 50wt% water, preferably from 70
to 90wt% water. These high levels of water allow the mixture to be pumpable, while also
providing a desirable environment for the fermentation step.

Preferably the aqueous precursor composition comprises the plant protein source (such as
ground almonds) in an amount of at least 5wt%, preferably at least 10wt%, by weight of the
aqueous precursor composition. Suitable amounts may be from 5 to 20wt%, preferably 10 to
15wt%, by weight of the aqueous precursor composition. Preferably the almond protein is
provided by the addition of defatted almond powder.

The aqueous precursor composition may further comprise one or more ingredients selected
from gums, salt and flavourings. Preferably the aqueous precursor composition is
substantially free from further emulsifiers and stabilisers, since this helps to achieve the
desired object of having a clean label.
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Gums, such as locust bean gum, are especially preferred as it has been found that they
stabilise the precursor during the treatment step (especially fermentation). Otherwise it has
been found that the precursor composition can undergo a phase separation.

The aqueous precursor can comprise a fat component in addition to any fat provided as part
of the source of plant protein. However, as discussed below, this is preferably only added

after fermentation.

The method comprises treating the aqueous precursor composition to form a treated
composition. The treatment comprises either, or both, of fermentation with vegan cultures
and direct acidification with the addition of an acid ingredient, such as lactic or citric acid, or
lemon juice. Vegan cultures suitable for the production of dairy-based cream cheeses can
also be used here, i.e. lactic acid producing cultures, and these are well known in the art.
The extent of fermentation is determined by the desired final pH and flavour notes.

Preferably the method further comprises a step of pasteurising the aqueous precursor
composition before the step of fermentation. This ensures that the fermentation step favours

the correct products being formed from the intended cultures.

Fermentation is preferred since this has been found to provide a consistent flavour and
texture. According to a less preferred embodiment, the flavour and texture can be achieved
with a direct acidification step, such as with lactic acid or citric acid. However, the flavour in
this embodiment may be discernibly different and the texture may be softer. The amount of
added lactic acid and/or citric acid is determined by the desired final pH and flavour notes.

After the treatment step the treated composition may desirably be subjected to cold storage,
preferably at temperatures below 10°C. This serves to prevent fermentation and to allow

batchwise homogenisation/cavitation processing.

The method comprises subjecting the treated composition to a cold homogenisation step to
form a homogenised composition. Homogenisation processes are well known in the art,
especially for dairy processing, and are also discussed at length in EP3620059, the entire
contents of which are incorporated by reference.
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By a cold homogenisation step it is meant that the step is performed at a temperature of up
to 60°C, preferably from 24 to 60°C and most preferably about 38°C. As is conventional,
these temperatures are the inlet temperatures, since it should be appreciated that
homogenisation can cause an increase in temperature between the inlet and outlet of the

homogeniser.

Since a homogenisation process involves pumping the composition, it will be performed
under pressure. Preferably the pressure during the cold homogenisation will be in the range
of 20 to 600 Bar. Preferably the cold homogenisation step is performed at a pressure of at
least 200 Bar, such as 250 to 500 Bar. Preferably the cold homogenisation step is a two-

stage homogenisation process, as is known in the art.

It is desirable that before the cold homogenisation step the treated composition comprises at
least 10wt% fat. This may be provided entirely with fat present in the aqueous precursor
composition. However, preferably the method further comprises a step of adding a liquid fat
to the treated composition before the step of cold homogenisation, preferably in an amount
of from 10 to 30wt%, by weight of the treated composition. A preferred fat is coconut fat. The
addition of the fat helps to provide the desired texture. While the fat can be included in the
agueous precursor composition, it is desirable to minimise the volume which needs to be
subjected to fermentation. Preferably the final product contains fat in an amount of 10 to
30wt%, preferably 15-25wt%.

Furthermore, the inventors surprisingly discovered that it was undesirable to have added the
fat before homogenisation since the fermented composition would be unstable against fat
crystallisation. That is, added fat would be heated during fermentation, but lead to
crystallisation when cooled, especially a cold-storage step (i.e. below 10°C) which would be
desired to stop the fermentation and permit use of a batch on a following day. The melting
point of coconut oil is 24°C. Thus, the emulsion would be destabilized when the product was

cooled down to below 10°C, giving a large variability in finished product texture.

The method then comprises subjecting the homogenised composition to a cavitation
treatment to form a vegan cream-cheese-like spread. Cavitators are well known in the art
and, as noted above, are used in the disaggregation of whey proteins. Cavitation is a
phenomenon in which the static pressure of a liquid reduces to below the liquid's vapour
pressure, leading to the formation of small vapor-filled cavities in the liquid. When subjected
to higher pressure, these cavities, called "bubbles" or "voids", collapse and can generate
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shock waves that, in this context, can disrupt proteins and cause strong mixing effects.
Cavitators often work on a rotor stator principle, whereby typically a plurality of rotating
crosses sharing a common axis pass between a plurality of static crosses sharing the same
axis. When the crosses first move out of alignment there is significant shear applied.

The shear rate applied by a cavitator can be determined as a s value with desirable shear
being in the region in excess of 10x10% s, This is already in excess of the shear observed in
a hot homogenisation step as described in EP3620059. Furthermore, the shear can be
described with reference to the residency time that the composition spends within the
cavitator. Low residency times are desirable for efficient processing, particularly in a

continuous process.

Preferably the cavitation treatment is performed with a shear of at least 10,000s™, preferably
from 15,000s™ to 50,000s™, preferably from 15,000s™ to 25,000s" and/or with a residency
time of less than 10 seconds, preferably less than 3 seconds (preferably at least 1 second).

As an alternative, the extent of cavitation treatment can also be described by looking at the
difference between the inlet and outlet temperatures. This acts as a proxy for the shear and
residency times, since the temperature increase reflects the amount of energy put into the
homogenised composition. Preferably the cavitation treatment is performed to achieve a
temperature increase from the inlet of the cavitator to the outlet of the cavitator of at least
30°C, preferably 30 to 60°C, more preferably 40 to 50°C.

These levels of cavitation treatment have been found to provide a desirable end texture for
the cream-cheese-like spread product. At the same time, it has been found that the energy
cost of this treatment and the cold homogenisation step may not exceed that of an
alternative hot high pressure homogenisation process. This may also be because the hot
composition is less viscous when produced, so there is a lower energy cost in pumping and
filing. This is reflected in the “hot” yield stress values, measured at the prevailing process

temperature before filling, in the examples.

Preferably the cavitation treatment is performed to achieve an exit temperature of at least
80°C, preferably between 80°C and 95°C, more preferably 85 to 90°C. The inlet temperature
is preferably the temperature achieved in the cold homogenisation step and desirably will not
exceed 50°C.
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After the cavitation treatment the cavitated composition is still hot and can be hot filled into
the final packaging. This is desirable since the composition is still flowable and the final firm
texture can develop in pack after cooling. Preferably the vegan cream-cheese-like spread is
hot-filled into packaging containers at a temperature of at least 60°C, such as 62 to 70°C.

The firmness of the final product can be assessed using the cold firmness measurement as
discussed in the examples. The firmness is desirably at least 70g when measured 30 days
after production, more preferably at least 80g, more preferably 80 to 105g, since this is
comparable with true dairy-based cream cheese products. If it is less than 70g then the
product is too soft to be desirable.

As will be appreciated, the method comprises a plurality of different steps. These may be
conducted sequentially or with the steps overlapping, where appropriate. The method as a
whole may be conducted on a batchwise or continuous basis. It is preferred that the
cavitation step immediately follows the cold homogenisation step.

According to a further aspect there is provided a vegan cream-cheese-like spread
comprising a homogeneous distribution of plant proteins and fat, wherein:

the vegan cream-cheese-like spread having a free-fat structure which is substantially
devoid of agglomerated fat-protein clusters, and having a bimodal distribution of fat droplet
diameters comprising a first mode of 1 to 5um and a second mode of 15 to 45um, as
determined by confocal laser scanning microscopy. The distribution can be readily observed
and assessed from the images and it is apparent that there are few free fat droplets in
between these modes. It is further noted that the fat droplets are preferably free from
crystallisation.

Preferably the vegan cream-cheese-like spread comprises almond protein. Preferably the
vegan cream-cheese-like spread comprises almond protein and oat protein, since this has
been found to give an optimum flavour profile. Preferably the vegan cream-cheese-like
spread comprises almond protein. Preferably the vegan cream-cheese-like spread
comprises from 10 to 30wt% added fat.

According to a further aspect there is provided a vegan cream-cheese-like spread obtainable
by the methods described herein. As demonstrated in the Examples below, the process of
the present invention gives rise to a product having a unique and discernibly different

microstructure.
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The invention will now be described in relation to the following non-limiting figures, in which:

Figures 1A and 1B show microstructure of a comparative cavitated product.

Figures 2A and 2B show microstructure of a product made in accordance with the
method.

Figures 3A and 3B show microstructure of a product made in accordance with the
method.

Figures 4A and 4B show microstructure of a hot high pressure homogenised product.
Figure 5 shows a flow-chart of the method steps.

The invention will now be described in relation to the following non-limiting Examples.

In these examples the firmness of the final product is measured with a “firmness at 10°C”
value. This measurement is an industry standard and is measured as follows. A
penetrometer (Taxt2 Texture Analyzer - Stable Micro systems) equipped with a 45° cone,
penetrates the cheese (which was equilibrated at a temperature of 10°C) at a speed of
2mm/s to a distance of 10mm. The force resisting the probe is displayed and the maximum
load obtained at the end of the experiment is recorded. “Firmness” is the maximum load
obtained during the measurement. The firmness value is recorded in [g].

For some of the examples the hot yield stress was measured. This is after cooling just
before filling (yield stress at about 60°C = min. stress/force necessary for the product to start
flowing) is higher when using hot high pressure homogenizer (> 40 Pa): the new product is
more viscous at the filling step and easier to fill (no dripping).

Confocal Laser Scanning Microscopy was performed with portions of vegan spread cheese
taken from each sample (from below the surface) and stained using 5 pL of fluorescent dyes
BODIPY and fast green. The optical setup was as follows:

- BODIPY - 488 nm laser, BP 490 — 555 (PM2). Fat has been coloured green.

- Fast Green — 639 nm laser, LP640 (PM2). Protein has been coloured red.

Light Microscopy: An aliquot was thinly spread onto a slide and stained using either iodine or
toluidine blue. A Zeiss Z2M light microscope was used to take images using transmitted
light.
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Laser diffraction: Based on the methodology of EP 3 352 580 B1, 10 g of sample was
dispersed in 90 g water and stirred using a magnetic stirrer until visually dispersed, this was
then added to the Mastersizer 3000 dispersion unit (Hydro MV) and stirred with repeated
measurements until completely dispersed (plateau reached in PSD and obscuration values).
The instrument parameters used were: Fraunhofer, 30s measurement time, 8-12%

obscuration, 3000rpm stir speed, dispersant water or SDS/EDTA solution (RI1.33).

Example 1

A vegan cream-cheese-like spread was made with the following composition:

5-10% of defatted almond powder

5-15% Oat preparation (of which 2-5wt% oat protein)
15-20% coconut oil

vegan thermophilic cultures

1-2% salt and stabiliser

the balance water

The process was the following:

A premix was created by warming up water and oat preparation in a blender/High shear
mixer to 60°C. Once the water was reaching 60°C, a pre-blend of LBG, salt and almond
defatted powder was added to the water at 60°C. This mix was kept at 60°C under agitation
and recirculation after powder addition for 10 minutes to ensure powder dissolution. The
powder addition and dissolution into water could be facilitated with a high shear dispenser.

This mix was then heated to 75°C via a surface scraped heat exchanger in order to

pasteurize the mix before the fermentation.
This mix is then cooled down via surface scrape heat exchangers to a temperature of 40°C
+/- 2%. Vegan cultures are then added to the mix until pH =4,6 +/- 0,1 is reached. This

fermented mix is then cooled down to T°C below 10°C and can be used within 48h.

The fermented mix is warm-up to 60°C in blender and fully melted coconut oil is slowly
added to the fermented mix under high shear to obtain a pre-emulsion.

10
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This emulsion is cooled down to 35°C and send to a high pressure homogenizer at
350bar/70 bar (Flow rate 200L/h). The exit temperature after the high pressure homogenizer
is 48°C. Then it is sent to the cavitator, where the product exits at a temperature of about
90°C. The mix is cooled down to 70°C and then transferred to a buffer tank (T°C about 70-
75°C) and filled into tub at T°C > 63°C.

The product was found to have a desirable texture and flavour.

Comparative Examples 1 and 2 — Cavitator only

This used the same recipe.

A premix was created by warming up water and oat preparation in a blender/High shear
mixer to 60°C. Once the water was reaching 60°C, a pre-blend of LBG, salt and almond
defatted powder was added to the water at 60°C. This mix was kept at 60°C under agitation
and recirculation after powder addition for 10 minutes to ensure powder dissolution. The
powder addition and dissolution into water could be facilitated with a high shear dispenser.

This mix was then heated to 75°C via a surface scraped heat exchanger in order to
pasteurize the mix before the fermentation.

This mix is then cooled down via surface scrape heat exchangers to a temperature of 40°C
+/- 2%. Vegan cultures are then added to the mix until pH =4,6 +/- 0,1 is reached. This
fermented mix is then cooled down to T°C below 10°C and can be used within 48h.

The fermented mix is warm-up to 60°C in blender and fully melted coconut oil is slowly
added to the fermented mix under high shear to obtain a pre-emulsion.

This emulsion is either used at 60°C (Example 1) or cooled down to 30°C (example 2) and
sent to the cavitator, where the product exits at a temperature of about 90°C. The mix is
cooled down to 70°C and then transferred to a buffer tank (T°C about 70-75°C) and filled
into tub at T°C > 63°C.

The product was found in both instances to have an overly sloppy texture.

11
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Further Examples

Further experiments were conducted as summarised in the following table, using the recipe

of Example 1:
Sample Sample description hHaa after | Firmness | Firmness
code cavi/cooler | D+14 (g) | D+30 (g)
TRIAL (yield
stress Pa)
Cavionly | Cavionly 1 | Inlet 60°C - cavi power 95% - 26.34 41.2 50.0
process flow rate 200L/h - exit T° 97°C
Cavionly 2 | Inlet 60°C - cavi power 95% - 28.53 48.2 57.4
flow rate 250L/h - exit T° 94°C
Cavi only 3 | Inlet 60°C - cavi power 100% 26.34 45.2 65.7
- flow rate 250L/h - exit T°
96°C
Cavionly 5 | Inlet 30°C - cavi power 100% 6.585 26.4 36.0
- flow rate 100L/h - exit T°
98°C
Cold Homo+Cavi | Homo 45°C 350bar/70bar- 15.36 54.2 74.4
Homo+cavi 6 cavi power 90% - flow rate
process 250L/h - exit T° 95°C
Homo+Cavi | Homo 45°C 350bar/70bar- 19.75 68.9 85.2
7 cavi power 85% - flow rate
250L/h - exit T° 93°C
Homo+Cavi | Homo 45°C 350bar/70bar- 24.14 92.0 103.8
8 cavi power 90% - flow rate
300L/h - exit T° 94°C
Homo+Cavi | Homo 45°C 350bar/70bar - 26.34 71.0 82.1
9 cavi power 95% - flow rate
300L/h - exit T° 90°C
Hot high | STD new3 [ STD - premix almix - homo 58.2 60.8 72.8
pressure | (hot high 350bar/70bar - exit T°C 85°C
homo pressure
homo
process)

The samples Homo+Cavi 6-9 are in accordance with the invention. As can be seen, these

examples all have a lower yield stress after cavitator compared to hot high pressure

homogenisation (after the homogeniser) which means that the composition is more readily

pumpable for filing, incurring a lower energy cost of processing. In addition, the samples

have a similar (or better), cold firmness to that achievable by hot high pressure

homogenisation, whereas cavitation only does not achieve a suitable firmness.

12
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It is desired that the cream-cheese-like spread product has a firmness of at least 70g after
30 days, preferably at least 80g, since this is the point at which it will have reached the
supermarket shelves.

A further advantage was observed with the disclosed method compared to the STD (hot high
pressure homogenised) and the cavitation-only. The filled product did not have free water on
top when opened after filing (i.e. like a consumer after 30 days). On the other hand, both the
STD and the cavitation-only products did. It is believed that this is as a result of the unique

microstructure which retains the water.

Figures 1A and 1B shows the microstructure under different magnifications achieved with
cavitation only and is taken from “Cavi only 3”. As can be seen, the structure has a plurality
of free-fat droplets all of substantially similar sizes (1-10um). There are some rough protein
agglomerates present.

Figures 2A and 2B shows the microstructure under different magnifications achieved with
homogenisation and cavitation and is taken from “Homo+Cavi 6”. As can be seen, the
structure has a plurality of free-fat droplets in an apparent biomodal distribution. Some of the
fat droplets are in the range of 1-5um, whereas there are also some in the region of 15-
45um. It is apparent that there are very few fat droplets sized between these two modes.

Figures 3A and 3B shows the microstructure under different magnifications achieved with
homogenisation and cavitation and is taken from “Homo+Cavi 8”. As can be seen, the
structure has a plurality of free-fat droplets in an apparent biomodal distribution. Some of the
fat droplets are in the range of 1-5um, whereas there are also some in the region of 15-
45um, especially 15-30um. It is apparent that there are very few fat droplets sized between
these two modes.

Figures 4A and 4B shows the microstructure under different magnifications achieved with
hot high pressure homogenisation and is taken from “STD new3”. Rather than having a
broadly free-fat structure, the structure is formed of agglomerated fat-protein clusters across
a range of sizes 5-70um. Free fat that is present in the structure is very fine, generally
having a size of less than 2um.

Although it does not show clearly in the figures enclosed (further studies looked at the
separate protein-only and fat-only images), it appears to the case that rather than having

13
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continuous protein aggregates with fat embedded therein (c.f. hot high pressure

homogenisation), the larger fat droplets appear to have a fine coating of protein around

them.

Comparative studies

Comparative studies were undertaken to investigate whether the observed microstructure

was unique compared to other products on the market. Surprisingly, this was found to be the

case.

Vegan spread

Comments on structure

Commercial coconut-
based vegan cream-
cheese-like spread

elongated/conjoined crystalline fat droplets, negligible protein.

Commercial soya-
based vegan cream-
cheese-like spread

partially crystalline rounded fat droplets with a continuous
protein matrix. Very little unstained region visible.

Commercial LPI-based
vegan cream-cheese-

like spread

partially crystalline rounded fat droplets, discrete protein
particles

Commercial almond-
based vegan cream-
cheese-like spread

partially crystalline round fat droplets, protein localised at the fat
droplet surface, some large protein aggregates observed with
small fat droplets embedded.

Commercial almond-
based vegan cream-
cheese-like spread

most similar microstructure to typical cream cheese — liquid fat
droplets contained in fat-protein agglomerates, with some free
fat droplets also present

Commercial coconut-

based vegan cream-

cheese-like spread

partially crystalline round fat droplets. Small protein particles
present at the surface of the fat droplets

The free-fat structure of the present method is substantially free from this commonly

observed angular or crystalline structure.

Unless otherwise stated, all percentages herein are by weight and all pressures are

absolute, rather than gauge.

14




Although preferred embodiments of the invention have been described herein in detall, it will
be understood by those skilled in the art that variations may be made thereto without
departing from the scope of the invention or of the appended claims.
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The invention will now be described further with reference to the following numbered

clauses:

1. A method for the manufacture of a vegan cream-cheese-like spread, the method
comprising:
providing an aqueous precursor composition comprising plant protein;
treating the aqueous precursor composition to form a treated composition, the
treatment comprising:
(i) fermentation with vegan cultures; and/or
(i) direct acidification with an added acidic ingredient;
subjecting the treated composition to a cold homogenisation step to form a
homogenised composition;
subjecting the homogenised composition to a cavitation treatment to form a vegan
cream-cheese-like spread.

2. The method according to clause 1, wherein the aqueous precursor comprises at least

50wt% water, preferably from 70 to 90wt% water.

3. The method according to any preceding clause, wherein the aqueous precursor

composition comprises a source of plant protein in an amount of at least 5wit%, preferably at

least 10wt%, by weight of the aqueous precursor composition.

4, The method according to any preceding clause, wherein the source of plant protein

comprises one or more of almond protein and oat protein.

5. The method according to clause 4, wherein the almond protein is provided as
defatted almond powder.

6. The method according to any preceding clause, wherein the aqueous precursor
composition further comprises one or more ingredient selected from gums, salt and

flavourings.

7. The method according to clause 6, wherein the agueous precursor composition is
substantially free from further emulsifiers and stabilisers.
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8. The method according to any preceding clause, wherein the method further
comprises a step of pasteurising the aqueous precursor composition before the step of

fermentation.

9. The method according to any preceding clause, wherein the method further
comprises a step of adding a liquid fat to the treated composition before the step of cold
homogenisation, preferably in an amount of from 10 to 30wt%, by weight of the treated

composition.

10. The method according to any preceding clause, wherein the cold homogenisation
step is performed at a temperature of up to 60°C, preferably from 24 to 60°C and most
preferably about 38°C.

11. The method according to any preceding clause, wherein the cold homogenisation
step is performed at a pressure of at least 200 Bar.

12. The method according to any preceding clause, wherein the cold homogenisation
step is a two-stage homogenisation process.

13. The method according to any preceding clause, wherein the cavitation treatment is
performed with a shear of at least 10,000s™, preferably from 15,000s" to 25,000s!, and/or
with a residency time of less than 10 seconds, preferably less than 3 seconds.

14. The method according to any preceding clause, wherein the cavitation treatment is
performed to achieve an exit temperature of at least 80°C and/or a temperature increase

from the inlet to the outlet of at least 302C.

15. The method according to any preceding clause, wherein the vegan cream-cheese-

like spread is hot-filled into packaging containers at a temperature of at least 60°C.

16. A vegan cream-cheese-like spread obtainable by the method of any preceding

clause.

17. A vegan cream-cheese-like spread comprising a homogeneous distribution of plant
proteins and fat, wherein:

17



the vegan cream-cheese-like spread having a free-fat structure which is substantially
devoid of agglomerated fat-protein clusters, and having a bimodal distribution of fat droplet
diameters comprising a first mode of 1 to 5um and a second mode of 15 to 45um, as
determined by confocal laser scanning microscopy.

18



10

15

20

25

Claims

1. A vegan cream-cheese-like spread comprising a homogeneous distribution of plant
proteins and fat, wherein:

the vegan cream-cheese-like spread having a free-fat structure which is substantially
devoid of agglomerated fat-protein clusters, and having a bimodal distribution of fat droplet
diameters comprising a first mode of 1 to 5um and a second mode of 15 to 45um, as

determined by confocal laser scanning microscopy.

2. A vegan cream-cheese-like spread according to claim 1, wherein the vegan cream-
cheese-like spread comprises almond protein.

3. A vegan cream-cheese-like spread according to claim 1 or claim 2, wherein the
vegan cream-cheese-like spread comprises almond protein and oat protein.

4, A vegan cream-cheese-like spread according to any preceding claim, wherein the
vegan cream-cheese-like spread comprises from 10 to 30wt% added fat.

5. A vegan cream-cheese-like spread according to claim 4, wherein the added fat is
coconut fat.

6. A vegan cream-cheese-like spread according to any preceding claim, wherein the
vegan cream-cheese-like spread further comprises one or more ingredient selected from

gums, salt and flavourings.
7. A vegan cream-cheese-like spread according to any preceding claim, wherein the

vegan cream-cheese-like spread has a firmness is desirably at least 70g when measured 30
days after production, more preferably at least 80g
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Amendments to the claims have been filed as follows

Claims

1. A vegan cream-cheese-like spread comprising a homogeneous distribution of plant
proteins and fat, wherein:

the vegan cream-cheese-like spread having a free-fat structure which is substantially
devoid of agglomerated fat-protein clusters, and having a bimodal distribution of fat droplet
diameters comprising a first mode of 1 to 5um and a second mode of 15 to 45um, as
determined by confocal laser scanning microscopy,

wherein the vegan cream-cheese-like spread comprises almond protein and oat
protein.

2. A vegan cream-cheese-like spread according to claim 1, wherein the vegan cream-
cheese-like spread comprises almond protein.

3. A vegan cream-cheese-like spread according to any preceding claim, wherein the
vegan cream-cheese-like spread comprises from 10 to 30wt% added fat.

4, A vegan cream-cheese-like spread according to claim 3, wherein the added fat is

coconut fat.

5. A vegan cream-cheese-like spread according to any preceding claim, wherein the
vegan cream-cheese-like spread further comprises one or more ingredient selected from

gums, salt and flavourings.
6. A vegan cream-cheese-like spread according to any preceding claim, wherein the

vegan cream-cheese-like spread has a firmness of at least 70g when measured 30 days
after production.
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