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W muscle cooked meat products

' y 15 composed of a whole series
= r:rf steps. Part 1 of a cleser look

-

* at the charactewistics and

5 1 pec'm'ml ities of the last p."mﬂﬂ.s

c.r_."' the process, which are:

' cooking, cooling and final

preparation. /

By Josep Lagares, general manager,
Metalgoimia

fuer the process of injecoon,

tendérang, massage’ matu-

ration, stuffing and'or

moukdmg, whole muscle
miat products will go through a phase of
coirking, eooling snd final preparation
{in the case of products with cooking
less) and will result in the cosked prod-
uet, ready for disparch and sale.

The cooking process con be defined as
the thermal processing the mear under-
goes, involving a whole semes of physico-
chemical, bischemical and microbiologi-
cal phenomena, which will define the
quality and the organolepric properties
of the fimshed product

The main obpectives that are pursued
with said thermal processing could be
summarized in the following poins:
development of sensory charactenistcs
(ealour, Aavour, sEFructure, Exture, &),
micrebiclogical stabilization of the prod-
uct and hmiting the effects of overcook-
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ing (cooking boss, degradanon of
organoleptic charnciermstics),

Coagulation of muscle proteins
The raro muscular constineents responsi-
ble for the development and sahilizanon
of the cooked product’s structure are:
myofibrillar protems actin and myesin}
and collagen.

The muscle proteins solubilized by the
combined effect of ceraimn ingrediens
iphosphates and salt) and by the mas-
sage process undergo 3 process of denat-
uralization due to the effect of heat
which brings about a reduction of the
ntercellular spaces {see photographs 1
and 2}, a compacting of the denatural-
ired ﬁl:ll.'i.'!- and the formanon of a three-
dimensonal network able o hold water,
gving the fmished product consistency,
firmncss and muscular binding.

In certain products (for example
polvphosphate-free producs), hydrolysis
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of the muscle collagen by means of heat,
folloswed by ims subseqoent gellification,
will be the determimng factor 1n ensur-
ing a good degree of hinding berween
thie different muscles,

Flavour, aroma and colour
The aromatic aspect of meat s devel-
oped and sabilized I two consecutve
s1ages of the manufactunng process:
+The operative phases prior 1o cooking
give rise to the formation of the aromatic
precursors (farty acids, mglyeendes,
phospholipids, peptides, acid amines,
SUEArs, efc. ).

« Transformation of these precursors, by
means of heat, oo aromaiic compounds
(aldehydes, ketomes, lactones, soturated
and unsarurated alcohols, furans, eic.)

The application of heat gives rse o a
serics of reactions (oxidanon, estenifica-
non, Maillord resction, ete.) among the
componcnts of the meal mass, forming
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new compounds of greater digesubiliny
while giving the cooked meat product is
chamcteristie “Flavours™,

Heat i= the cause of the denaturaliza-
tiesty of the red pigment in cored mizat
{nitrosomyoglobin) ransforming it into
the pink pigment characterisoc of these
products (pitrosomyoclromoegen),
Stabihization of this pigment is produced
basically in the final phase of cooking,
ond the mimimum temperanire fos this
to occur is 65°C. For this reason the
optimum working temperatures will be
berween 65-75°C, 1o ensure a good
development and colour stabilization.

Microbiological stabilization
Diuiring the preparatory phoses prior o
cooking, the mear will be acquiring a
certain microbiological contamination,
which conditions the produect’s salubrity
and its expiration date, The objective of
therminl processing will be o reduce this
contamination to o sufficiently reliable
level to ensure stabilicy of the Anished
product,

Thermal processing s governed by the
parameters of temperature and exposure
time, which will correspond to o deter-
mined degree of destruction, If the ini-
tial microbial load is very high, more
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severe heat tresimenis must be applied,
keeping in mind that the product’s sen-
saory qualities wall also be affected,

In the case of cured cooked products,
to ohtiin an optimum degree of destruc-
tion it will be necessary for the centre of
the product to be heated at o constant
temperature of 68°C or T0°C for 30 1o
B0 minutes. Another factor that must be
taken into considerution & the speed ot
which the emperature increases during
conking, since slow speeds can give rise
to phenomena of bacteriol stress and the
development of thermal-resstant strazns,
Therefore, one musi iy 1o limit or
reduce the ume a prosduct rematns
exposed 10 lemperatures favourable 1o
thermal wlerance (40-50%C),

Control of cooking loss

An unconirolled cooking process can
generate high water losses that can be
detmmmental both for the consumer (sen-
sory aspect) and for the product (eco-
nomic aspect). The rwo phenomena thay
regulate this water boss are; liberation
and migration.

The hiberntion of water depends essen-
wally on the temperature, in that an
incTense m temperature produces an
acceleration of the free water's molecules

Mear afier coolimg.

(witer not bound 1o the proteins). This
phenomenon s pracrcally instanta-
neous, At the same tmie, a certain
amount of bound water is also trans-
formed o free water i moton, a a
copsequence of the reduction of water-
holding capacity and the merease in
temperature (o above 45°C, In this way,
the total quantity of free water 15
increased,

The migrution process 16 mfluenced by
the tempernture as well as by the expo-
sure nme 10 heating. In the most outer
parts of the prodwct, this migranon 1akes
place in the form of evaporation (in the
cose of unpackaged producs) or liguid
freed into the exterior environment. [t
must be kepr in mind thar not anky
water s lost, but also other elements dis-
sofved in it such as proveins, collagen,
saly, polyphosphates, floveurings, etc.

The cooking processes thay limit evap-
oration phenomena ore, for example,
conking i water, Sicam, vacuum, eic.,
but the temperature must also be con-
trofled with these methods (low temper-
ature to prevent liberanen) and not too
long cooking times (due to its effect on
migration).

Exeessive cooking systematically leads
e degradation of sensory qualines,
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Development of losvour is opiimum st
remiperatures of around 60-65*C. At high-
er temperatures, e appreciation of
Aovour becomes unfovournble, worsening

proportionally as cooking time gets longer.

Cooking systems

Traditional or classic cooking systems
are hased on the heating of an external
fluid {air or warer) by means of steam
injection, electric resistance, etc. In these
cases, heat is transmitted o the surface
of the products ond & diffused o their
interbor by conduction. The characterys-
tics of the fuid, mainly the relative
humidity, have a strong influence on the
result obimined.

Cookang in warer consisis of the dis-
contnueus losdimg of cooking baskets
coptaining the packaged and'or moulded
product into a water boiler, which is set
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depending on the cooking
requirements of cach particular
product, Water cooking has the advan-
wage of an excellent exchange and trans-
mission of heat, resulting in o shorter
cooking tme while allowing for a good
homogeneity and regulation of the rem-
perature. However, it is also somewhat
imconvenient in terms of hygiene, espe-
cially m products with cooking boss n
which the meat can come o direct con-
1t with the water. In addinen, the space
occupied by water baths is a clear disad-
vantage when compared to oven cooking.
When cooking m stesm oven the prod-
uet 1o be cooked & placed in cooking trol-
leys provided mssde the coolang cells, As
in the abowve system, the operation is dis-
contmuous, There are certain disadhin-
tages compared 10 water cooking, among
which we could mention the following:
sHeat exchange and transmission lower
than water (longer cooking bmes).
sImperative need for a good hear
homogenization design and system, in
order to prevent posaible temperature
differences inside the oven that would

lead o the irregular
cooking of pieces of the
same barch. Recently ovens
have been greatly improved in this
respect, and there are now ovens on the
market in which these differences are
minimal.

On the other hand, steam oven cooking
15 system invalving low encrgy costs
and easy maintenance, useful for prod-
ucts with cooking loss thar are ceoked
without vacuum and in open bags.

There are other methods that are sall
in the research and development stage
(infrared, microwave, ochmic heating),
with the goal of achieving the fastest
possible ransmission of heat without the
need for prehesting. 5o for, none of
these methods is used for this type of
products, due to the lack of uniforminy
and because it is impossible o effectively
control the processing temperatune.

At present, the most modern cooking
equipment 15 still based on the dassic
systema, but with a high degree of
auromation for better control of the
process, The cooking and cooling phase
can be carried out in the same recepra-
che, ehminating unnecessary ransport.
The phases of loading and unlonding the
moulds or cocking baskets can be auto-
mated, which cuts down on manpower
ond facilitates the work of the operators,
All the operations (cooking, cooling,
loading, unboading) can be inegrated in
the same program that will sutomatcally
manage the cosking/cooling phase with
total product controliracenbiling, MI
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