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(57) A process for high-temperature sterilisation of produces such as milk and the like comprises the steps of directly
injecting steam into the produce for heating 1t to a lower temperature than the sterilisation temperature, making the
produce stand for a definite period of time, making the produce pass into an infuser to further heat 1t to the sterilisation
temperature, keeping 1t to this temperature for a predetermined period of time, admitting the produce to a vacuum
chamber for sudden cooling of same. A plant for application of the above process therefore comprises a steam 1njector
(12), an accumulator for produce standing (13), an infuser (14) and a vacuum chamber (19), disposed 1n series.
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ABSTRACT

A process for high-temperature sterilisation of produces
such as milk and the like comprises the steps of directly
injecting steam into the produce for heating it to a lower
temperature than the sterilisation temperature, making the
produce stand for a definite period of time, making the
produce pass into an infuser to further heat it to the
sterilisation temperature, keeping it to this temperature
for a predetermined period of time, admitting the produce
to a vacuum chamber for sudden cooling of same. A plant
for application of the above process therefore comprises a
steam injector (12), an accumulator for produce standing
(13), an infuser (14) and a vacuum chamber (19), disposed

ln series.
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UHT STERILISATION PROCESS FOR MILK-BASED PRODUCES

INVOLVING MAINTENANCE OF HIGH ORGANOLEPTIC PROPERTIES, AND

PLANT FOR PROCESS APPLICATION

The present invention relates to a process and a plant for
UHT sterilisation of milk-based produces.

It 1s known that UHT sterilisation, if followed by
packaging under aseptic conditions, enables produces to be
obtained that can be preserved for long periods of time at
room temperature without the produce being damaged.

UHT sterilisation takes place following two main
technologies: direct sterilisation by steam injection into
the produce; 1ndirect sterilisation with heat exchangers
over the whole technological cycle. In the case of steam
injection, it is obtained either with an injector directly
admitting steam to the milk mass in transit or with an
infuser, consisting of a chamber into which the milk falls
forming a film while steam i1s being admitted to the
chamber.

The direct-injection technology enables better
organoleptic features to be obtained as compared with the
indirect technology, and also the decay to which the
produce is submitted during the sterilisation process to
be reduced. On the other hand, energy and water
consumption in a direct sterilisation plant is much higher
than that in a corresponding indirect sterilisation plant.
The first examples applying the direct technology go back

to the beginning of the sixties. In the progress of years
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the direct technology has evolved to obtain better
performance and less waste, and different embodiments
starting from the base process have been developed. In the
classic technology of direct steam injection, the produce
is fed to the plant at low temperature, i.e. 4-8°C. Then a
pre—-heating to 70-80°C is carried out by use of the
regeneration heat from the milk-cooling circuit after
sterilisation. By an injector or an infuser the produce is
then brought to 140-145°C by direct transfer of latent
heat from steam to produce (the produce being consequently
diluted in proportion to the acquired heat). Then there is
a standing period for sterilisation at the highest
temperature for 3-6 seconds and subsequently the produce
1s 1ntroduced into a vacuum chamber where steam added
during sterilisation is drawn out, by making it condense
on an appropriate water—-cooled surface condenser. After
homogenisation of the produce at a degassing temperature
of 70-80°C, the produce is definitively cooled in a heat
exchanger providing water recirculation, which water is
intended for pre-heating the produce at its entry.
Such a plant has the unquestionable advantage of being of

simple structure and requiring washing cycles relatively

spaced out 1in time (even 30-36 hours of uninterrupted
production before washing). In addition, the sterilisation
step and subsequent cooling are very quick and on coming

out of the degassing device the produce has already

reached the homogenisation temperature. A high

precipitation of the casein and proteins however occurs
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both 1n the high-temperature section of the plant and
during the final packaging.
In an attempt to obviate the above drawbacks some
alternative versions to the classic technology have been
proposed. For example, a pre-heating to 90°C of the
produce fed to the plant in this case too at a temperature
of 4-8°C has been suggested. This heating 1is
advantageously carried out utilising the regeneration heat
from the milk-cooling circuit after sterilisation. After a
standing period for stabilisation, or stabilisation pause,
aiming at reducing protein precipitation, a further
indirect pre-heating at 120°C is carried out. After that,
the produce is submitted to heating at 140-145°C by an
injector or an infuser, then to a sterilisation pause at
the highest temperature for 3-6 seconds and a first
cooling with the heat exchanger at 100°C. After that, the
produce follows the classic treatment, involving
introduction of same into the vacuum chamber for drawing
out the steam added during sterilisation, subsequent
homogenisation at the degassing temperature of 70-80°C and
final cooling by exchanger with water recirculation which
will carry out pre—heating of the produce being
introduced.
While a reduction in energy consumption 1s achieved, on
the other hand a worsening in the organoleptic qualities
of the produce occurs, as well as a shorter working time
between one washing and the next one (12-15 hours at

most), due to the exchangers becoming quickly dirty at
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high operative temperatures.

A further alternative solution to this second method has
been also proposed, in which degassing and homogenisation
are provided to take place before sterilisation, in turn
carried out with an infuser. However no important
advantages exist as compared with the preceding solution.
Such a solution 1s proposed in US Patent No. 4,310,476 and
US patent No. 4,419,301.

It 1s a general object of the present invention to obviate
the above mentioned drawbacks by providing a process and a
plant for production of milk and the like sterilised at
high temperature, which enable a high organoleptic quality
to be obtained together with a low cost for servicing of
the plants putting this process into practice.

In view of the above object, in accordance with the
invention, a process for high-temperature sterilisation of
produces such as milk and the like has been devised which
comprises the steps of directly injecting steam 1nto the
produce for heating it to a lower temperature than the
sterilisation temperature, causing the produce to pass
through an infuser for further heating 1t to the
sterilisation temperature, keeping it to this temperature
over a predetermined period of time, admitting the produce
to a vacuum chamber for sudden cooling of same. A pause
for a predetermined period of time may be provided between
heating at a lower temperature than the sterilisation
temperature and passage through the infuser.

A plant for high-temperature sterilisation of produces
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such as milk and the like has also been devised, which
comprises a steam injector injecting steam into the
produce for heating it to a lower temperature than the
sterilisation temperature, an infuser further heating the
produce to the sterilisation temperature, a vacuum chamber
for sudden cooling of the sterilised produce, disposed in
series. Also provided between the injector and infuser may
be an accumulator for produce standing.
For better explaining the innovative principles of the
present invention and the advantages it offers over the
known art, a possible embodiment applying said principles
will be described hereinafter by way of non-limiting
example, with the aid of the accompanying drawing
consisting of one figure alone.
With reference to the figure, a diagram of a sterilisation
process in accordance with the invention is therein shown.
In accordance with this diagram, the produce is fed to a
low-temperature (4-8°C) inlet 10, drawing it from a
storage vessel 20, for example. First a pre-heating to
65-85°C, preferably 70~80°C, is carried out. Pre-heating
1s accomplished by means of an exchanger 11, by utilising
the regeneration heat from the produce-cooling circuit
after sterilisation, for example.
After pre-heating, the produce is heated to 85-105°C,
preferably 90-100°C, by a direct steam injection through
an lnjector 12. Then a stabilisation pause is carried out
in an accumulator 13 for produce standing, at the exit of

which the produce is sent to a known infuser 14 by which
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it is heated to 140~145°C with direct transfer of latent
heat from steam to produce. After coming out of the
infuser, the produce is submitted to a sterilisation pause
at the highest temperature in an accumulator for produce
standing 15 for a period of 3-90 seconds. The produce is
then introduced into a vacuum chamber 19 in which steam
added during sterilisation is drawn out and is allowed to
condense on an appropriate water-cooled surface condenser
16. The produce coming out of the vacuum chamber is then
homogenised at the degassing temperature of 70-80°C in a
known homogenizer and then sent to an exchanger 18 with
water recirculation for cooling to the temperature of exit
from the plant. The cooling water of exchanger 18 can be

advantageously employed, possibly further heated, for
pre-heating the produce entering the pre-heating
exchanger.

By the method of the invention, the sterilisation cycle
takes place with a dual-stage heating: a first heating
stage with direct steam injection and a second stage with
an infuser. The first steam injection is carried out at
low pressure and this does not damage the produce. Then a
stablilisation pause reducing casein precipitation is
provided. Infusion takes place starting from a higher
temperature level (85-105°C) than the traditional one in
the known art (usually 70-80°C) and this reduces the
amount of steam necessary during infusion and enables

steam pressure within the pressure tank to be reduced to

the minimum necessary amount, which brings about

= APy PR S P BT PR P PP .
e B s v s Mews s 5n°% vacddibe
) . ” ] e Masdalurladeeet oo 0 0 . B LI RU IR SLTC TN PR [ 7% -1 \ PN TPPYSTSVITLRTN . Pt L AR £ sy TR LTSI M Tt v a4t e

e R MR R R T ~upla i



. e Papee L agde moand N ‘“mmmmm“mmmw“wmm. alovminvats lannr, = sus * ss o . [ L DI L EAREEEET TP EL T BT PR L VRN SR [ P T ]

CA 02272420 1999-05-17

7
surprising advantages in terms of produce quality and
decay.
Cooling after sterilisation, which has been found to be

one of the most important steps of the sterilisation

technology, takes place in a substantially instantaneous

manner up to 70°C.

By the process of the invention, important operating
advantages are achieved in the infuser: a lower difference
in temperature between the produce and the saturated steam
can be maintained (whereas in the known art steam 1n the
infusion case has a saturation pressure greater than the
equivalent to the sterilisation temperature itself); a
greater flow rate is obtained, the acceptable difference
in temperature being the same; due to the reduced caseiln
precipitations, a lower deposit at the bottom occurs;
there is a greater stability of the produce film falling
into the infuser, due to the smaller percent amount of
necessary steam. In addition, exchangers work at
relatively low temperatures and therefore they have a
reduced tendency to get dirty.

In conclusion, by the process of the invention it has been
found that the following advantages occur: limited
precipitations of the produce, a greater stability of the
infusion step, improved organoleptic features and reduced

decay of the produce, prolonged working times before

cleaning operations are required.
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CLAIMS

1. A process for high-temperature sterilisation of
produces such as milk and the like, comprising the steps
of directly injecting steam into the produce for heating
it to a lower temperature than the sterilisation
temperature, causing the produce to pass through an
infuser for further heating it to the sterilisation
temperature, keeping it to this temperature for a
predetermined period of time, admitting the produce to a
vacuum chamber for sudden cooling of same.

2. A process as claimed in claim 1, characterised in that
between the heating step by steam injection and the
heating step by an infuser a pause step of 3 to 90 seconds
1s provided.

3. A process as claimed in claim 1, characterised in that
sald temperature lower than the sterilisation temperature
is 1ncluded between 85 and 105°C, preferably between 90
and 100°C.

4. A process as claimed in claim 1, characterised in that
before the heating step by injection there is a
pre-heating step in a heat exchanger from a temperature of
about 4-8°C to a temperature of 65-85°C, preferably
70—-80°C.

5. A process as claimed in claim 1, characterised in that
a pause step of 3-6 seconds is provided between coming out

of the produce from the infuser and admission of same to

the vacuum chamber.
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6. A process as claimed in claim 1, characterised in that
atter the admission step to a vacuum chamber, the produce
is homogenised to the degassing temperature of 70-80°C.
7. A process as claimed in claim 6, characterised in that
after homogenisation the produce is further cooled in a

heat exchanger.

8. A plant for high-temperature sterilisation of produces
such as milk and the like, comprising a steam injector
(12) injecting steam into the produce for heating it to a
lower temperature than the sterilisation temperature, an
infuser (14) further heating the produce to the
sterilisation temperature, a vacuum chamber (19) for
sudden cooling of the sterilised produce, all disposed in
series.

9. A plant as claimed in claim 8, characterised in that an
accumulator for produce standing (13) is disposed between
the steam injector (12) and the infuser (14), which
accumulator enables the produce to stand for 3-90 seconds.
10. A plant as claimed in claim 8, characterised in that
sald temperature lower than the sterilisation temperature
is included between 85 and 105°C, preferably between 90
and 100°C.

11. A plant as claimed in claim 8, characterised in that a
heat exchanger (11) is present before the injector (12)
for pre-heating the produce from a temperature of about
4-8°C to a temperature of 65-85°C, preferably 70-80°C.

12. A plant as claimed in claim 8, characterised in that

an accumulator for produce standing (15) is present
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between the infuser (14) and the vacuum chamber (19),

which accumulator enables the produce to stand for 3-6

seconds.

13. A plant as claimed in claim 8, characterised in that
after the vacuum chamber (19) a homogenizer (17) is
present for homogenising the produce at the degassing
temperature of 70-80°C.

14. A plant as claimed in claim 13, characterised in that

after the homogenizer (17) there is a heat exchanger (18)

for further cooling of the produce.
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