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10 A process for the production of ready-to-eat pizzas

after

for them to be

treated baking by

provides

microwaves and hot air at around 100°C.

that all

-

| ensures

each pizza.
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5 The present invention relates to a process for the
industrial production of chilled ready-to-eat pizzas,
that is to say pizzas which are prepared, packaged and
stored at a low temperature for the entire period

required to market them (the so-called cold chain for the

10 distribution, display and sale of products in general).

In i:he following description and in the subsequent

claims, the term "pizza" is intended to define a well

known and widely consumed food product which includes 1)

15 a base, generaliy a flattened disc, obtained by kneading

a pre-leavened dough of flour and water which

incorporates appropriate quantities of yeast and salt and

| - .' ':_.2) ' a. topping which in general, in more traditional
;;; 5" “  ~ preparations, uéually includes tomato, o0il, chopped

20  cheese and oregano.

It is known that the topping for a pizza may vary greatly
 {fo" | according to different consumer tastes and according to
. : .the' imagination of the maker. Therefore, other
25 = ingredients are often added to the basic topping, such as

anchdvies ’ tuha , seafoods, olives, artichokes, various
chopped vegetables, appropriately sliced sausage

products, mushrooms, pickles, cheeses, eggs.

-----

e e, it 4 '» Ao A AR LR i S RS s mE L e T P PO L CA s .o R N : . . . .. . . . S e
i ”v‘h M”fﬂ‘ e e el T o aa » P SR
1 X N L et e s .

v’ a " - c . I A AL 4 . - - . P LI . . © fml 4R § - = Ty . .. . WY T e e s ' . - ’ - . - . ~ > ’ . W
- R » wLYe - A0 - o TR . . . w me s - r - N - Q' .. - = - . - . s .. : . :.uh
o, -". 2 0 ¥ ‘ :f .~ o] :{"‘ f?r.‘. . ‘f f:" f‘. i oo £, w# r " ‘f.‘ L N - R B LT ‘ 4 ’ ~ N r\ . L ) ) ’ .. =Il . .-}b ’ - C e ow ” m e ' . - ‘." M I-‘*‘ . ’ S . :'-.
' R P RSEC 2 IO T MU A ' J";: f “ -~ ;c ..‘- R T - N L A R LR AT T T OX S ‘..)..f.A O T AR ? B ' VAT : L
.r e sar. ot .. RYEAL e ¢ a . PR B - PRI " . > cdigs Fod o a3 et e . . . . . . ST e !
T e v;#it.dw-o&(.-‘,d‘,‘ur..-.- .».u_ad:-,‘nm---------74 . ol A e e e R A S R EE !" r e R CHNIPRNNPY ' ..
LI it DO A . JAmMA o 2 AN n- ~ 25 . ., e ’- wi e, e - - oew T sdig pa g ‘ ; - e
TRENPPE N ST z““--":‘tir ’--_/4""* “tad- « -----fd}‘f T N T N R e L AONL v & LA R AYI . o'}%”fni . ahals L - xa® =
. FER TR I S ) C at? Lrp ey .r‘&,{* - e a7, . ' e T . e s e Ml s . 4’ . - . . . . s j o4y .
e ctes g+ & Pel.an-ret "o  wl@.¢ g Pase > 4 5.9 ,"r 4 ,‘.L.,...AL -uf 3 .'J;ﬁ AL e wm.a, L L P B Y N SR S B | ., .\i.ﬁ " - . P . H " x ¢ - ,'? T - . -3 #I‘ .
e Lt et M a L aEs Cag e Brd "l‘!‘ : ‘20 Al ‘-:."-‘-"v-‘ll-O“ Y TR s A YN b ""ﬂ"-'-' : B TC TR LY e ‘ - b . ' e ’ o . " e o ’
A ‘e o F IR I X e L | MO gt ,”,-.ln.“ﬂ; - . LR SRR I I B Th SORICA 7 3 IR R I I S 3; ‘g . . L . . T S ees '
LI ars . WL I,"'~p'h" LN ‘ " 'N v " " R 'Ca N - - . = - L re " - - .-, e . Lote e - -4 - < o n .. Ve e . e n . - L . A - . '." . s " -
* v P g oLt 4 , f'f '-' ] ‘ " 005 "',-lef‘ N, "““ $ ‘. P IR ’ LR N A . ’ 11 . o Ny - " ", LI - . -b . : . - N . . -a '
- . - .
0 o f"f‘,l S ';?...-. &0y A i, , D . e, DL
— - ‘,} ‘,l % -’ r’ f' :‘ re ¢ * POLSL B LY B . PR e _x - F . v . . ) M ) ) S i _ S X . it Ceg . .
‘e o q‘ ‘ "Ia ‘:’(1 !' “ Ceta n, e e TEYT) N ’ L Tt e oy : L - . -<‘q o S s . C e e e T - B |
. . . . .o’ 4 DY © . . ' . ’ . . . - - LR -~ . : -
4 4", A 3. C, dras A - . . . Y B . . - ' : “" . . ey @r'.‘ . ‘. . :. . -‘u‘_ A ‘: - . .. T . s v - ? : .
s ey 5 . .8 « = & 9w ° ‘- . - ¥ & . . . . . . . a €= Tn - i .
"] 1 ‘ .} ‘ "'. ‘ b.'. ,J‘ ‘ "‘ . ’ N‘i‘ B Y SOV . e e 'l 5 . ;*f’ . - i ‘t' k . l'l'.‘»-'... .“l%“ . ‘ tl'( o . i » ., - .({4 v ... s
v .‘ V J ‘4 4 .. R - P 4T g N -~ . & . Qm \ » v = . . . 3 . : h"l% I | ' . .
- ' X " - ‘ i* i ' . . ’a e b2 -e .o . } , .~ . T r = N . . .« 9 LY ‘ .. .o . - v M . ang Y . > = r. -
' .1 ) " ‘ J’ e . " . ..'1‘(.‘ P e q . . 1-'." ‘v'. .-l" . 4 FOMEL N Y “ -, " d R a . - P - . . »‘ voa P
T Pt Lt/ AR N RRDE T S SN AR § Ly - SO S
T ,..'.,: , f W AT oy L Jg ; N T s gy hat . e
veres o S ,"q, 1-1' wtae €4 er- R J e : s‘\ ~ T
. » ‘s 4 s . FECL IR IS " . 4 . . t 4 LI . N
P N 3 Y YOS Er 4 A--"-J’\w.u- thde v _ - ~ 4 - R KL "";.“' S b M >
S e LZE I Y | rg.’ u‘!.’l’ 4 - - . Yo ‘ . -3 ‘
¢ 0 v et QA (L I S Y SN i1 =9 . ? . ¢ by i‘ 3
RN PO 3031" oA e, by, TN b b + . i A * =  wi _',‘ y ’
5 . apne B S . - vt . * . b v . 4 Y . 2 . .
. .", L I H .JQ‘ . "~y ,l"_.' e ? o, . j‘l““ - r . ; . ‘;.’ . . ‘.- . 2 ~ . »
.- ' . - « g Lt ee guaia - e S . . . . . . : .
............. A 2P SR 0})'o.. . A e : i : - e : -l O R a ! 3’ v’ .
S ;;‘.}’,-,", auns ".' ety SN 00 AT v ' g sap 7 3 % 8 L ' . B LS » '
. adl-r PTesy atvb 4 ‘L, L R I . . . =, ® ., " . - ». o RS ‘ , ) )
.0' ?-' pr g :. -’:, T..“ 4 ‘-.‘r‘) \.i . ,’.:.. ;.1.;'- .- g '3 . 1': A F "} ‘_‘.‘, .\ * . » :, ?"' . l.\‘\ \.I, ----- .
P {J‘ . g t“'?A" ‘ ~ "t" - e, af“.-l’.f ?' " - r e '.‘ . '."' et L o R P 1 + ’ ' . - 4 [
PP S '-{{!-h’) v {. A‘;, T '1- 'ﬁl F . - " sc P, . 4 S Y B ..q'i' < N ; . 4 'I‘ v
. v . LY e ge g .»' Ty e eratat Ay T, - « ' 1 TSI L * 1 },. " N . e 3 r q’.
* “;), .‘-‘ F- ‘A." ’l’f "- - l‘ 1’.'_"‘,‘ y t}c" .£-'..}‘-’."-.. f ‘._ "' -~ (‘:‘ ot :-‘-’ "' .'-‘\0 l' " \‘ LS s. oy RN \5.\' . ¢ R ." . T { . .
R AN E ARSI 3 e e APy ’ o < nag e - AREDAIR W < A 5 . e Ee G EE e ay Y i- ‘
w“s s Xa v iTia . .J, el £ -~ /-{-4.‘\’--4 a ” . - FIE I - . - - v o c Wt tom ‘ "~ . ~ ' ')-’r, e b . t
e ..b.“- ;,I - ' .,.-.)',.4).5 L7 P -",-,_"‘,..-.. f o’ s e P LR *y.-,\ .'1-- - e - a. ,4&'\¢ .‘ 7 i . . NS . .
. ] ";fl‘. T F ot 'g" [ ‘e triinf e If‘. ,-_" e v . - ¢ téde- o~ et m A v e e e ' M A Y.. - . e -
RO TR AR IRk s AW GO MY Pt r St A P s R R L ' : ' aer Tien “ ’ :
r gt . LI £ ~ ¥ e e a* " - . s e - i . . i o
‘< 2. a . ar /.}" Ty /\-:}‘.,(’:r ,’l,'f '1';'.? Pl '-" .t e LR It | ':.lt ‘{.‘ > - 1 . - v ‘.‘. . !
g4 . LR T R ‘ 3 M- ~ ., "‘  d 4% . . . - : LR 8 W | ?2{‘ o * 3 ' - -~ ) BN ..
" - e A -V L PEE YUY ¥ R . b’ql"h" 5, f. )
’ et N e T 3 e vt e SRS P PR . . . . R . - - -y .oog ~ A N o |
v . ¢ "z_’"‘ 1.4 LIS 0 ’ "’.W‘/ P, b~ . . LI | -il‘ » . N » i "
e a”' . - ‘e . - S - . . - o -
! AP VLY AR 5 "?",~ S0 gl - e St T v ¢ ooy 5 % r 1
AR Y AT ¥ N TN P B s s b { " . . ¥
- 4 "“.ldﬁ"’%l’ - .ﬁ‘ - ‘f“' v ." e ¢ 1 ' ' -.” 4" vyt t" -+ N - . 1
. v e « A, B - - . -~ [ 8 ) o
- ng Jz 3 a ," - ;,-"-".i‘ ,1,\4;. .}. ‘Ja*. “- ‘ ."‘ 2 » ~ v t" t ‘B ’{ L] ) t
Yo, vl "3 ghrle PARE 2L R Y BT e , R X LA Y. . e < ) v



10

15

20

25

- .
''''''''

oooooo
-------

...............

----------------

...............................
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

« 4 A
llllll
.....

- etV &f e ~ -~ yaw Y
LD VI PR LIt G ¥ i Ve
. v 4 » it Y \" »
4 R S L R S ™
) . o Wt -y
. . Wb . "o - ]
. -

.‘--\

.......
iiiiiiiii
--------

---------

e MR SR s A
R T Mg S
T

LR
DTN L

-

2116319

2
The term "ready-to-eat pizza" is intended to refer to a
pizza that, once removed from the container in which it

had been packaged and stored, requires simply to be
heated to be as tasty and appetising as when it was fresh

out of the oven.

For the industrial production of ready-to-eat pizzas as,
in general, for the production of other items of ready-
to-eat food products, it is necessary to comply with a
dual requirement, that is, on the one hand, to ensure
that the pizza is non-toxic and keeps well and, on the
other hand, to Xeep the physical and organoleptic
properties of the pizza as close as possible to those of

freshly prepared pizza straight from the oven.

In order to ensure that food products in general, and in
particular cooked, ready-to-eat food products are non-
toxic and keep well, prior art practices teach that the
products should be sterilised or pasteurised by
appropriate heat treatments which, in some happy cases,

may coincide with the cooking processes themselves.

In the case of pizza, non-toxicity and keeping capacity
must be ensured for all components (base and toppings)
which, it is known, may each have very different natural

characteristics and intrinsic behaviour patterns.

In order to prepare a good pizza, that is one which can
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3
compare organoleptically with those prepared and eaten
immediately in a pizzeria, it is necessary that the base
be cooked (in an oven) at a high temperature (350°/400°C)
for a very short time, about 2~3 minutes. When it 1is
taken out of the oven after such treatment, the pizza

base has a crispy crust and a moist interior.

However the above heat treatment is not long enough to
pasteurise the ingredients of the pizza topping which, as
is well known, for this purpose need to be heated

throughout to about 90°-95°C for at least 10 minutes.

If a pizza prepared as in a pizzeria were to be cooled,

packaged and kept at a low temperature, for example at
8°C-10°C (chilled) it would be entirely unstable from a
bacteriological point of view and would need to be
disposed of after about 5-6 days owing to an unstoppable

growth of bacterial flora.

However,'should the above cooking process be lengthened
in order to comply with the pasteurising requirements of
the topping ingredients, the base would be too dry and

organoleptically unacceptable.

The problem at the root of the present invention is
therefore to devise a process for the industrial
production of chilled ready-to-eat pizzas having such

functional characteristics that the pizzas obtained
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thereby are, on the one hand, more than satisfactorily
stable from the point of view of health and hygiene over at
least the entire period of their chilled storage so as to
satisfy well known marketing requirements (distribution,
display and sale) and, on the other hand, when heated so as
to be eaten are entirely comparable with freshly prepared
pizzas just out of the oven (pizzeria pizzas) as far as

their organoleptic properties and aroma are concerned.

According to the present invention, there is provided a
process for the industrial production of chilled ready-to-
eat pizzas 1including the continuous preparation of pizza
bases from an adequately leavened dough of flour and water,
incorporating vyeast and salt, the arrangement on each base
of a respective topping of several ingredients and the
baking of the pizzas thus prepared in an oven at 350°-600°C

for a period of 1-1.5 minutes, characterised 1n that it

includes the following steps:

—~ pasteurising the baked pizzas in a continuous

process, by subjecting them simultaneously microwaves and

of flows of hot air at 90°-100°C,

— <c¢hilling the pasteurised pizzas to a tempera-

ture between 0°C and 8°C in a sterile environment and

— packaging the chilled pizzas while maintaining

them at the above chilling temperature.

Preferably, 1n the pasteurisation step 1is followed by a
step of treating the pasteurised pizzas with a flow of hot

alr at 90°-100°C, without microwaves.

Preferably, the steps of pasteurising the pizzas and

treating them with hot air without microwaves are carried

T el A A A b
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out 1in a single tunnel environment, the air being sterile

and overpressured.

Preferably, the pasteurisation step is carried out for a

period of between 1 and 2.5 minutes, with the subsequent

step of treatment with sterile hot air being carried out

for 1-3 minutes.

The hot ailr treatment without microwaves may last 1-3

minutes.

The baking period of the pizzas at 350° - 6OOOC.may be 0.5 to 2 minutes.

On leaving the bpaking oven, the pizzas have a crispy crust

and a moist interior.

The temperature of the pizzas just out of the oven varies
according to the 1ngredients and components used. QGene-
rally, 1t may wvary from 50°C to 80°C. It should also be
noted that the temperature in the middle of the topping
components 1s Jjust as variable, depending on their nature
and the size to which they are chopped. In the case of

artichokes, for example, the temperature in their middle

may average about 60°C.

The subsequent microwave treatment ensures the pasteurisa-
tion of the tcppings without altering the structure and
consistency of the base which retains substantially the
same properties 1t had on leaving the baking oven as far as

organoleptic properties of aroma and crispness are con-

cerned.

P TR w— P T L * * o L Y e il e Lt ¢ = Tt T = S BT
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The duration of the microwave treatment varies within the
above period according to the nature, consistency and

"chopping" of the topping.

The microwaves cause moisture to diffuse, though only to a
small extend, from the interior of the base to the surface;
however the possible risk of making the pizza itself "rub-
bery" is countered, and even cancelled, by the flow of hot
air which blows onto the pizza from all sides. In order to
make sure this result is obtained, the hot air treatment

is, as above mentioned, preferably continued without

microwaves.

According to the present invention, there is also provided
a plant for carrying out the process, characterised in that
it includes, arranged 1n line:

— a pizza-baking oven,

— a pasteurising tunnel traversed by a mesh
conveyor belt and provided with a suction-blower assembly
having its suction end opening into the tunnel and its de-
livery end in fluid communication, through respective
ducts, with the intake end and the output end respectively
of the tunnel itself, the suction end of the suction-blower
assembly defining two sections within the tunnel, a first
section, intended for the pasteurisation of the baked
pizzas by microwave and hot air, provided with a plurality
of microwave sources, the second section intended for the

treatment of the pasteurised pizzas with hot air alone,

— a sterile environment provided with cooling

and packaging equipment of known type, suitable for opera-

tion in sterile conditions.
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The advantages and characteristics of the 1in-
vention will become clearer from the description which
follows, with reference to the ap-pended drawings, provided

purely by way of non-limitative example in which:

Figure 1 is a block diagram of a chilled pizza-

production line for carrying out the process of the

invention, and

Figure 2 1is a schematic perspective view, on an

enlarged scale, of a detail of the chilled pizza-production

line of Figure 1.

A pre-leavened pizza  dough, made in an entirely
conventional manner from flour and water and incorporating
veast and salt, 1is divided into rounded shapes of a
predeter-mined weight which are fed, successively at a
predeter-mined rate, to a dough rolling assembly, leaving
it in the traditional shape and dimensions of pizza bases.

Subsequen-tly, preselected toppings are arranged on each

pizza base and the pizzas
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thus composed are fed continuously to a pizza-baking oven
1. Baking in the oven takes place at a temperature of
350°-500°C and the pizzas remain in the oven for between
0.5 and 2 minutes (baking time), the temperature and time
5 varying within the respective periods according to the

type and sizing of the topping.

On leaving the oven 1, the baked pizzas 2 are fed
continuously through a tunnel 3 for pasteurisation by

10 microwaves and hot air.

To advantage, a synchronisation device 19 of known type
is arranged between the oven 1 and the tunnel 3, to help
ensure the continuity of the passage of the baked pizzas

15 from the oven to the tunnel.

With reference to Figure 2, the tunnel 3 is traversed by

the upper pass 4a of a mesh conveyor belt 4 of an
appropriate plastics material. Two successive sections

20 are defined in this tunnel 3: a first section equipped
with a plurality of microwave sources, all indicated 5;

a second section without microwave sources. A suction

| end 6 of a suction~blower assembly, generally indicated
7, supported outside the tunnel 3 1in a conventional

25 manner which 1is not shown, opens 1into the tunnel 3
between the first section and the second section. A
delivery 7a of the assembly 7 is divided into two ducts

8, 9 which are in fluid communication with the interior
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of the tunnel 3, near its intake region 10 and near its
output region 11 respectively. These regions 10, 11 are

shaped so as effectively to absorb the microwaves.

The air heating means provided in the assembly 7 are
schematically and generally indicated 12, while a total
filter arranged at the opening of a reintegrating air
duct 14, in communication. with the suction side of the

assembly 7, is generally indicated 13.

The air sucked from the tunnel 3 is heated and blown into
the tunnel itself at the start of the microwave treatment
section and at the end of the section without microwaves
respectively. The air speed is about 7-15 metres per
second so that inside the tunnel 3 there is always a

minimum overpressure of 2-3mm of water. The air blown

into the tunnel 3 1is preferably sterile air at a

temperature which ensures that there is a temperature of

90-100°C in the heating chamber.

In the first section of the tunnel, the baked pizzas are
subjected simultaneously to a flow of sterile hot air and
microwaves. In this first section the pizzas are heated
to the pasteurisation temperature and the pasteurisation
process begins, in particular the pasteurisation of the
topping ingredients. At the same time, the moisture is
blown from the surface of the pizzas so as to maintain

the crust crunchy and crisp, as it was on leaving the
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9
baking oven. In the subsequent section of the tunnel 3,
without microwave sources, the further treatment with hot
sterile air completes the removal of moisture and the
desired pasteurisation process. The humid air sucked up
by the assembly 7 is discharged into the atmosphere
through the duct 9a which is provided with appropriate

valve means, schematically indicated 15.

From the pasteurisation tunnel the baked and pasteurised

pizzas are fed continuously to a sterile chamber 16 where
they are first cooled in sterile conditions, for example
by conventional temperature reducers, schematically
indicated 17, and then passed for so-called primary
packaging by a packaging machine 18, of a conventional

type, suitable for operation in a sterile environment.

The pizzas are then chilled to a temperature in the range

0°C to 4°C and packaged, ready for final storage at the

above temperature.

Under these conditions, the pizzas will keep more than
satisfactorily both from the point of view of stability
and non-toxicity and from the point of view of their
organoleptic properties for between 20-25 days, a period
which is more than long enough for them to be marketed

through a so-called cold chain.

Once warmed in a domestic oven at a temperature of

lllll
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CLAIMS

1. A process for the industrial production of chilled
ready~-to-eat pizzas including the continuous preparation
of pizza bases from an adequately leavened dough of flouf
and water, incorporating yeast and salt, the arrangement
on each base of a respective topping of several
ingredients and the baking of the pizzas thus prepared in
an oven at 350°-600°C for a period of 1-1.5 minutes,
characterised in that it includes the following steps:

- pasteurising - the baked pizzas in a continuous
process, by subjecting them simultaneously microwaves and
of flows of hot air at 90°-100°C,

- chilling the pasteurised pizzas to a temperature
between 0°C and 8°C in a sterile environment and

- packaging the chilled pizzas while maintaining them

at the above chilling temperature.

2. A process according to Claim 1, characterised in
that the pasteurisation step is followed by a step of
treating the pasteurised pizzas with a flow of hot air at

90°-100°C, without microwaves.

3. A process according to Claim 2, characterised in
that the steps of pasteurising the pizzas and treating
them with hot air without microwaves are carried out in

a single tunnel environment, the air being sterile and
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12
overpressured.
4. A process according to Claim 2, characterised in
that the pasteurisation step is carried out for a period
of between 1 and 2.5 minutes, with the subsequent step of
treatment with sterile hot air being carried out for 1-3

minutes.

5. A plant for carrying out the process of Claims 1 to
4, characterised in that it includes, arranged in line:

- a pilzza-baking oven,

- a pasteurising tunnel traversed by a mesh conveyor
belt and provided with a suction-blower assembly having
its suction end opening into the tunnel and its delivery
through respective ducts,

end in fluid communication,

with the intake end and the output end respectively of

the tunnel itself, the suction end of the suction-blower

assembly defining two section within the tunnel, a first
intended for the pasteurisation of the baked
pizzas by microwaves and hot air, provided with a
plurality of microwave sources, the second section
intended for the treatment of the pasteurised pizzas with
hot air alone,

-~ a sterile environment provided with cooling and

packaging equipment of known type, suitable for operation

in sterile conditions.
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