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DESCRIPTION

Technical Field

[0001] The present invention relates to a method for the application and implantation of
starter cultures in products of animal origin for curing same, speeding up the curing process
and maintaining and/or improving the organoleptic properties of the cured product.

State of the A

[0002] The use of a starter culture made up of bacteria, for example, to speed up the process
of macerating and curing products of animal origin, is known.

[0003] Document EP1063902B9, for example, describes a process for producing meat
products, particularly high quality ham, in which bacteria of the genus Staphylococcus or
Lactobacillus are injected into pieces of whole muscle meat for subsequent tumbling and
parboiling with temperatures for developing the starter culture. However, this document
describes cooking the product of animal origin in the final step of the process in order to
preserve it and to eliminate the starter culture, this process therefore being inapplicable for
obtaining a simply cured product. Other drawbacks of this process are the need to inject the
culture into the pieces of meat and the low concentration of salt allowed by this method.

[0004] Document EP776611B1 also describes a method similar to that described above, but in
which after the fermentation derived from the parboiling treatment, the whole product is dried
as fast as possible without causing fat run or cartilage hardening, with a product weight
reduction between 30-34% by exposing the product to different humidities and air streams.
The product is then vacuum packed or packed in a modified atmosphere, subsequently
subjecting the packed product to pasteurization or quarantine. This method requires long
drying with conventional means which, as mentioned in the document, can last up to 60 hours
operating with hot air at 22°C. A low salt content to assure the development of the starter
culture prevents the cured finished product from containing enough salt to assure proper
medium-term preservation without vacuum packing or packing in a modified atmosphere, and
a pasteurization process or quarantine is applied to assure that no pathogen grows in the
product throughout the long drying phase.

[0005] Document US20090252832 also discloses mixing starter cultures with raw meat,
followed by a process of cooling and heating, but in this case the end product is cooked,
eliminating the starter culture, which does not make this process applicable to cured products
of animal origin either.

[0006] Adding starter culture into a meat product, and produce its maturation is already known
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through documents US20090232939 and the publication "Meat products handbook" of
Gerhard Feiner (Woodhead Publishing Limited, Cambridge, England, XP055132620, pages
420-437).

[0007] The said documents do not disclose a sudden stop of the maturation process through
the meat freezing, and later obtaining a cured meat product by a rapid drying process
preventing ulterior biological activity of said starter cultures

[0008] Document EP0677250 disclose meat product sliced under frozen condition to facilitate
said slicing, and thereafter produce a rapid drying process of said slices performed in a
refrigerated or ventilated storage. This document do not disclose the use of starter cultures to
produce meat maturation, so the freezing process and the rapid drying process are not
adapted to prevent the undesired maturation of the meat produced by the starter cultures
during or after said freezing or drying processes.

[0009] Document US20070202240 discloses a maturation process without the use of starter
culture, said process including a first step of slicing, a second step of drying using a vacuum
conditions, introducing said slices into a modified atmosphere in a third step, and producing the
meat maturation on said modified atmosphere conditions. As in the previous case, no starter
culture is added to the meat, and the maturation process is performed after the drying process
and not before, so the drying process do not prevent the maturation process.

[0010] The Irish document IE20070892 discloses a meat treatment without any starter culture
addition, and including "drying the exposed surface of the meat" which has not been sliced, but
not including drying the meat itself.

[0011] Finally document US5658605 discloses a meat treatment method including tumbling,
vacuum packing, maturing, freezing, and slicing the meat product, but including a final cooking
process, instead of the proposed drying process. Furthermore the products added to the meat
are not starter culture.

[0012] None of the mentioned prior art documents discloses producing a sudden stop of the
biological activity process favored by the starter culture by means of freezing, cutting the
product into slices and rapidly drying said slices in a time less than 120 minutes preventing any
additional biological activity.

Brief Description of the Invention

[0013] The invention proposes a method for the application and implantation of starter
cultures, commonly called "starters" in the food industry, in products of animal origin for curing
same.

[0014] Starter cultures are generally bacterial cultures with a very high proteolytic and/or
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lipolytic capacity, such as micrococci, particularly micrococci of the genus Staphylococcus. The
inclusion of yeasts and/or sugars is also contemplated.

[0015] Said products of animal origin are usually pieces of whole muscle meat from farm
animals, preferably bovine, caprine, ovine, porcine, poultry livestock, although it is also
applicable to fish.

[0016] Said method comprises the following steps:

1. a) introducing one or more starter cultures in said product of animal origin;

2. b) subjecting said product of animal origin with starter cultures to maturation treatment
with heat, known as parboiling, with control over the temperature and humidity
conditions to favor starter culture growth for a first time period;

The preceding steps are already known in the state of the art and are followed according to the
proposal of this invention by several steps of treatment not known in the state of art and a final
packing, as indicated below:

[0017] After said first time period of step b), a step d) is performed wich includes:d1)
transferring the product of animal origin with starter cultures to frozen conditions, determining a
sudden stop of the mentioned biological activity process; and thereafter

d2) cutting or slicing the frozen product of animal origin; and

d3) applying a curing and rapid drying process on said sliced or cut frozen product of animal
origin with starter cultures for a second time period comprised between 30 and 120 minutes,
reducing the water content and producing an increase in the salt concentration due the water
loss, such that at ambient temperature, the starter culture remaining on the product of animal
origin cannot reproduce or perform their biological activity due the low water content and the
high salt content of the cured product;, and as a final step:e) packing the dried product of
animal origin.

[0018] Therefore, steps a) and b) of the method allow the inoculation, infiltration, and
multiplication of the starter culture in the product of animal origin, and particularly steps b)
favor said starter culture performing a proteolytic and/or lipolytic activity, thus improving the
organoleptic properties of the product of animal origin.

[0019] According to a preferred embodiment, said inoculation and infiltration of step a) is
performed by means of the following steps:

a1) applying said at least one starter culture on the outer surface of the product of animal
origin, for example by sprinkling a solution of said starter culture, even though other methods
such as injection would also be possible;
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a2) massaging the product of animal origin for said first time period, preferably by means of
repeated tumbling process inside a rotary drum which can allow controlling the temperature
and pressure, and performing alternating cycles of massaging and standing at will; said
massaging favors the penetration of the starter culture and tenderizes the product of animal
origin;

a3) applying salting agents, such as brine, or a dry curing agent, such as salts and nitrites, for
example, to the product of animal origin and subjecting it to one or more massaging actions
alternating with one or more standing periods.

[0020] Step a2) can have a duration between 30 and 240 minutes, enough time to tenderize
the product of animal origin and to open up its fibers, facilitating the penetration of the starter
culture, and it can be followed by a step of standing in cold conditions with temperatures
between 2 and 10°C, and/or in vacuum conditions for between 4 and 24 hours, which allows
said starter culture to settle inside the product of animal origin.

[0021] Step a3) allows salting the product of animal origin by means of said salting agents
once the starter culture has already settled in said product, and therefore when the
microorganism growth inhibiting properties of the salting agents can no longer interfere with
said settling. Furthermore, the amount of brine or curing agent added is controlled to assure
that the concentration of said salting agents in the product of animal origin is less than the
threshold which prevents the development of the starter culture. Said step a3) can be followed
by a step of standing in cold conditions with temperatures between 2 and 10°C, and/or in
vacuum conditions to allow the penetration of the salting agents into the product, and the slow
acclimation of the starter culture to the new salting agent concentration conditions. The salting
agent aids in the preservation of the cured product and improves its flavor, and it can also
include other additives that provide flavor, color or smell to the cured end product.

[0022] Said parboiling step b) allows the starter culture to spread out and start its biological
activity and proteolytic and/or lipolytic activity, which causes the maceration of the product of
animal origin and the alteration of its organoleptic properties. Said step b) can be prolonged
during the mentioned first time period comprised between 1 and 4 days.

[0023] In addition to maintaining the biological activity of the starter culture, the mentioned
controlled temperature and humidity conditions of step b) allow said starter culture to spread
out and occupy the entire product, preventing other bacteria that would damage the product
from developing. As a result of the strict control of said environmental variables, water loss in
the product of animal origin (essential element for the development of the starter culture and of
other microorganisms) as well as the concentration of salt are regulated, since water losses
increase salt saturation and pH.

[0024] A pH level of less than 5.3 would inhibit the biological activity of the starter culture since
the micrococci of the genus Staphylococcus are sensitive to this parameter and would allow
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the development of other potentially pathogenic agents.

[0025] Throughout the mentioned step b), temperatures in the order of 30°C would normally
be used since mesophilic organisms would be selected. The high humidity between 85% and
95% would prevent the product from drying and the subsequent increase in the concentration
of the salting agents.

[0026] Step b) can be performed with the product of animal origin molded inside containers,
optionally subjected to pressure.

[0027] Step d1) suddenly stops the biological activity of the starter culture freezing the product
of animal origin, preventing its development and metabolic activity by depriving it of energy,
oxygen and water in liquid state through freezing said product. This allows controlling the
degree of maturation of the product of animal origin with precision, stopping it at the right time
because freezing can be achieved in a short period of time during which starter culture cannot
change the degree of maturation substantially due the shortness of the time. So when step b)
has produced the perfect degree of maturation said maturation can be suddenly stopped by
freezing, preventing subsequent maturation of the product of animal origin. The d1) step also
allows storing the macerated product in this perfect degree of maturation for the desired time,
which allows adapting production to the demand and acquisition requirements both of the raw
product of animal origin and of the cured product.

[0028] Step d1) can be performed with the product of animal origin molded inside containers,
optionally subjected to pressure.

[0029] When the method is to be completed, step d2) is performed which includes slicing or
dicing the frozen product of animal origin. Optionally steps d1) can be performed after step
d2).

[0030] After step d2), step d3) is performed which includes subjecting the slices or dices to a
rapid drying process, for example, by means of a chamber with dry hot air, by means of
infrared, by means of vacuum, by means of microwaves, or by means of any combination of
the preceding processes. This rapid drying eliminates part of the water contained in the
product of animal origin and causes a weight reduction and an increase in the concentration of
salt which is a known preservative, such that despite the temperature increase from freezing
temperature until ambient temperature, starter culture residues which survived the freezing
process and which may remain in the product, cannot reproduce or perform their biological
activity due to the absence of water and the high salt content of the cured end product of
animal origin.

Said rapid drying process is performed according to this invention in a very short period of
time, so that during said period of time the slices or dices are first thawed due the temperature
increase, and later dried, so during a fraction of said rapid drying process the product of animal
origin will be unfrozen but not yet dried, and subjected for a while to a temperature range
capable to perform the starters culture maturation process. If said fraction of the drying
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process extends too long, the starters culture can produce undesired maturations of the
product, for this reason the drying process according to this invention is a rapid process,
reducing said fraction of time making impossible an appreciable product maturation.

[0031] Said step d3) can extend for between 30 and 120 minutes depending on the type of
product of animal origin used, on the size and thickness of the slices or dices, or on the cured
product to be obtained. For example, a drying time of about 40 minutes is usually used for
obtaining cured products from ham, but drying times between 40 and 120 minutes will usually
be used for obtaining a meat snack type product with very low water content suitable for
preservation without refrigeration, even being able to obtain crunchy textures.

[0032] Finally, packing, which can include vacuum packing or packing in a modified
atmosphere, is performed to prevent future bacteria or yeast growths, or in the case of drier
products, a simple air-tight container to prevent the product re-hydration.

[0033] Optionally once step b) ends and before starting step d), a step c) can be performed,
said step c) including:

arranging said product of animal origin in a chamber under controlled temperature and
humidity conditions to maintain the biological activity of the starter culture and its proteolytic
and/or lipolytic capacity for a time period up to 14 days.

Step c) is optional, depending on the type of product of animal origin treated, or on the cured
product to be obtained, being periods between 1 and 7 days common, and being able to be
prolonged up to 14 days, for example in cases of larger slices for obtaining pieces of ham.
Throughout this step, strict control over the environmental conditions is also performed with the
same premises as in step b), but preventing uncontrolled growth of the starter culture; while at
the same time allowing its biological activity, thus being able to maintain this activity for several
days without causing any damage to the batch of product of animal origin.

[0034] Step c) can be performed with the product of animal origin molded inside containers,
optionally subjected to pressure.

[0035] According another embodiment, said product of animal origin with starter cultures is
transferred to frozen conditions being packed under vacuum conditions into a package. Before
performing stage d2) said package and said vacuum conditions are removed. Rapid treatment
of the product of animal origin by means of starter cultures is therefore achieved, but it is not
necessary to cook said product of animal origin to eliminate the starter culture at the end of the
curing process or pasteurize it, obtaining a cured product by safe drying which is obtained
rapidly.

[0036] Other features of the invention will be described in the following detailed description of
an embodiment.

Brief Description of the Drawings
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[0037] The foregoing and other advantages and features will be better understood from the
following detailed description of an embodiment in reference to the attached drawings which
must be interpreted in an illustrative and non-limiting manner, in which:

Figure 1 shows a diagram with the steps making up the method, indicating the duration,
temperature and humidity ranges of some of said steps, and indicating an optional step c) with
a dashed line.

Detailed Description of an Embodiment

[0038] The method for the implantation of starter cultures in products of animal origin for
curing the same starts with the selection of pieces of whole muscle meat that are free of
bones, skin, fat, tendons or cartilages, from a cow or a pig, for example. Said pieces are then
introduced inside a massaging rotary drum and a starter culture is also added. The product of
animal origin may have been subjected to massaging and/or standing between 6 hours and 7
days at low positive temperatures between 1°C and 10°C before adding the starter culture or
before eliminating the bones, skin, fat, etc.

[0039] According to the present embodiment, the starter culture is made up of micrococci of
the genus Staphylococcus, which are mesophilic bacteria, with nitrate reductase capacity
facilitating the generation of color from nitrates, providing a more appealing and stable
appearance to the cured product, and it is also made up of yeasts aiding in the generation of
aromas; the starter culture includes sugars favoring the growth of the rest of the starter culture,
or said sugar is added before the step of parboiling the product of animal origin.

[0040] The mentioned rotary drum tumbles the pieces of meat, mixing them with the starter
culture and massaging them, which favors the opening of their fibers and the penetration of the
starter culture therein, in addition to tenderizing them.

[0041] The massaging and tumbling are preferably prolonged between 30 and 240 minutes
and performed in cold condition with temperatures between 1°C and 10°C, also being able to
be performed in a vacuum.

[0042] The product of animal origin is then left to stand in cold condition between 1°C and
10°C, between 4 and 24 hours, this standing also being able to be carried out in a vacuum.

[0043] At this point, it is considered that the starter culture has completely impregnated the
product of animal origin already and has settled, and a salting agent, such as brine, for
example, or dry curing agents are added, after which the tumbling and massaging operations
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in the rotary drum are alternated with standing periods, always in cold condition between 1°C
and 10 °C, and optionally in a vacuum.

[0044] It must be taken into account that an excessive concentration of salting agent would
reduce or inhibit the activity of the starter culture, so the amount and the concentration of said
agent will be strictly controlled so that it does not reach this excessive concentration, and the
cold and a high humidity level will be maintained to prevent the batch from losing moisture,
which would increase the concentration of the mentioned salting agent.

[0045] Once this process is completed, the product of animal origin can optionally be filled in
permeable casing, and parboiling, which is a step of thermal maturation treatment with heat, is
performed, providing optimal conditions for starter culture growth and multiplication. In this
case, since the organisms are mesophilic organisms, the optimal temperature will be between
18°C and 35°C. A relative humidity between 85% and 95% will assure that there are no
humidity losses and, therefore, that the concentration of the salting agent will not increase.
This step is prolonged between 1 and 4 days, and it will also favor the biological activity of the
starter culture and its proteolytic and/or lipolytic enzyme production, which will alter the
organoleptic properties of the product of animal origin.

[0046] When the development of the starter culture has reached an optimal degree, the step
in which the temperature and/or the humidity is reduced is started in order to reduce starter
culture growth, but allows its biological activity, continuing with the alteration of the organoleptic
and physicochemical properties of the product of animal origin. This step lasts for about 1 to 7
days.

[0047] Once the desired degree of curing is achieved, the biological activity of the starter
culture is stopped by means of eliminating the excess liquid and freezing the product of animal
origin, and it is vacuum packed, optionally molding the product of animal origin inside molds
under pressure, giving it a manageable shape and regulating the product.

[0048] When the method is to be completed, the frozen product is diced or sliced and the
diced or sliced product is rapidly dried by means of dry hot air, by means of vacuum, infrared
light, or by a combination of the preceding methods, for example, by depositing the mentioned
dices or slices of frozen product on trays that are subjected to hot air stream.

[0049] The frozen product will thus go from being frozen to being thawed and with a low water
content in a short time period of less than 120 minutes.

[0050] Since the concentration of water is reduced, the concentration of salt increases, said
salt acting as an inhibitor of the growth of bacteria that may remain in the product after
freezing, assuring the proper preservation of the uncooked product without having to freeze it
again.

[0051] Finally, after drying the cured product is either vacuum packed or packed in a modified
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atmosphere to prolong its preservation.
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Patentkrav

1. Fremgangsmade til pafgringen og implantation af starterkulturer i

helmuskelprodukter af animalsk oprindelse til modning af samme, hvilken

5 omfatter:

10

15

20

25

30

a) at indfere en eller flere starterkulturer i naevnte produkt af animalsk

oprindelse;

b) at udsaette naevnte produkt af animalsk oprindelse med starterkulturer
for modningsbehandling med varme, med styring over temperatur- og
fugtighedsbetingelserne til gavn for starterkulturvaekst i en farste

tidsperiode;

at udfere, efter naevnte farste tidsperiode af trin b), et trin d) der inkluderer:

d1) at overfgre produktet af animalsk oprindelse med starterkulturer til
frosne betingelser, for at bestemme et pludseligt stop af fremgangsmaden
for den naevnte biologiske aktivitet; og derefter d2) at skiveskaere eller

skeere det frosne produkt af animalsk oprindelse, og

d3) at anvende en modnings- og hurtigterringsproces pa naevnte
skiveskarne eller skarne frosne produkt af animalsk oprindelse med
starterkulturer i en anden tidsperiode omfattet mellem 30 og 120 minutter,
for derved at reducere vandindholdet og producere en stigning i
saltkoncentrationen, saledes at ved rumtemperatur, den pé produktet af
animalsk oprindelse tilbageveerende starterkultur ikke kan reproducere eller
udfare deres biologiske aktivitet pa grund af det lave vandindhold og det

heje saltindhold af det modnede produkt; og

e) at pakke det terrede produkt af animalsk oprindelse, hvor naevnte
produkter af animalsk oprindelse omfatter kadprodukter stammende fra

kveeg, far, svin, geder eller fjerkrae, eller fisk.

2. Fremgangsmaden ifalge krav 1, kendetegnet ved, at trin a) omfatter:

al) at anvende navnte mindst en starterkultur pa den udvendige overflade

af produktet af animalsk oprindelse;
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a2) at massere produktet af animalsk oprindelse i naevnte forste
tidsperiode til gavn for indtreengningen af starterkulturen og for at maerne

produktet af animalsk oprindelse;

a3) at anvende saltningsmidler, sdsom saltlage, eller et tort
modningsmiddel til produktet af animalsk oprindelse og at udsaette det for
en eller flere massagehandlinger skiftevist med en eller flere

stilstandsperioder, og

ved, at navnte forste tidsperiode af trin b) har en varighed mellem 1 og 4 dage.

3. Fremgangsméden ifglge krav 1 eller 2, kendetegnet ved, at det modnede
produkt omfatter mindst skinke og ved, at den neevnte anden tidsperiode har en

varighed pa omkring 40 minutter.

4. Fremgangsmaden ifglge krav 1 eller 2, kendetegnet ved, at det modnede
produkt omfatter kedprodukter med et meget lavt vandindhold egnet til
konservering uden nedkgling, og ved, at den naevnte anden tidsperiode har en

varighed mellem 40 og 120 minutter.

5. Fremgangsmaéden ifglge krav 1 eller 2, kendetegnet ved, at nar trin b) slutter

og fer trin d) pabegyndes, et trin ¢) udfares, der inkluderer:

c) at anbringe naevnte produkt af animalsk oprindelse i et kammer under
styret temperatur- og fugtighedsbetingelser for at fastholde den biologiske
aktivitet af starterkulturen og dens proteolytiske og/eller lipolytiske

kapacitet i en tidsperiode op til 14 dage.

6. Fremgangsmaden ifalge krav 5, kendetegnet ved, at navnte trin ¢) har en

varighed omfattet mellem 1 til 7 dage.

7. Fremgangsméden ifglge krav 2, kendetegnet ved, at navnte trin al) og a2)
udfegres inden i en roterende tromle, og ved, at naevnte trin a2) udfgres ved

hjelp af en fremgangsmade med temperaturstyring eller ved hjeelp af en
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fremgangsmade med forskellige temperatur- og/eller trykcyklusser, hvor naevnte

trin a2) har en varighed mellem 30 og 240 minutter.

8. Fremgangsméden ifglge krav 2, kendetegnet ved, at navnte trin a2)
efterfglges af et farste trin at std i kolde- og/eller vakuumbetingelser i en periode
fra 4 til 24 timer.

9. Fremgangsmaéden ifglge krav 2 eller 8, kendetegnet ved, at naevnte trin a3)
efterfglges af et andet trin at std i kolde- og/eller vakuumbetingelser, og ved, at
den omfatter at indfare produktet af animalsk oprindelse i et permeabelt hylster

efter det nasevnte andet trin at sta.

10. Fremgangsmaden ifglge krav 1, kendetegnet ved, at den omfatter at udfere
et hvilket som helst af naevnte trin b), ¢) eller d1) med produktet af animalsk
oprindelse inden i en form for at ege komprimeringen af produktet af animalsk

oprindelse.

11. Fremgangsmaden ifglge krav 2, kendetegnet ved, at trin a3) har en

varighed fra 1 til 4 dage.

12. Fremgangsmaden ifglge krav 1, kendetegnet ved, at temperaturen af trin b)

er mellem 18-28 °C og fugtigheden er mellem 85-95 %.

13. Fremgangsmaden ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved, at naevnte starterkultur omfatter sukre og/eller mindst en art
af mikroorganismer, eller en blanding af mikroorganismer valgt fra Micrococcus,

micrococci af sleegten Staphylococcus, og geer.

14. Fremgangsmaden ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved, at naevnte produkt af animalsk oprindelse med starterkulturer
overfares til frosne betingelser, der pakkes under vakuumbetingelser i en pakning,

og naevnte pakning og naevnte vakuumbetingelser fjernes for udfarelse af trin d2).
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15. Fremgangsmaden ifglge et hvilket som helst af de foregdende krav,
kendetegnet ved, at trin d3) udferes med midler valgt blandt: ter varmluft,
infrared, vakuum, mikrobglger, eller ved hjaelp af en hvilket som helst

kombination af de foregaende fremgangsmader.

16. Modnet helmuskelprodukt af animalsk oprindelse opnéet ved hjaelp af

fremgangsmaden ifglge et hvilket som helst af de foregdende krav.
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DURATION
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a)
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a2)

30 to 240 min

rest

4 to 24 hours

1 to 10°C

a3)

1 to 4 days

rest

1 to 10°C

0

b)

1 to 4 days

18 to 28°C

85% to 95%

0 to 14 days

d)

dt)
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d2)

d3)

30 to 120 min
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