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1 SPECI FI CATI ON | sheet ed dough under ( (!

conditions such that a unlforntporous structure is inparted to the interior
of 3he Preparati on of Pasta sheet, cutting

t he fexpanded dough into pieces of desired shapes, thereby exposing the
porous interior 5 This invention is con eﬂﬂeﬁiﬁ@?h t he preparation of 70
of the shaped pieces along their cut perinete nstant' pasta, that is,
dried pasta which may be surfaces, and drying the shaped pieces, the
uniformreconstituted with water orl1dBher liquids for con- porous
structure being such that the dried pasta sunption wthin a very short

period of tine. pi eces are capabl e of being reconstituted in boiling
Conventi onal pasta, such as noodles, spaghetti or water in three m nutes
or less. It has been found that 10 macaroni, is prepared by form ng a dough

froom 75 bythis procedure the porous structure inparted to wheatflour and
sdfficientwaterto provi de atotal )Q;; dgugh during the expansion step is
preserved noi sture content of arouﬁ- ioget her with eggs wupon drying.
The nul titude of pores which are and/or salt The dough is forned by rolling
and cut- exposed by the cutting step also remain intact upon ting, or by
extrusion, into the desired shapes,which drying, and the finished pasta

pi eces have usually 15 are then carefully dried to retain a dense,
honbgeneous 80 hlgh I|qU|d absorption capacities and rates. texture. Such
pasta require The fat-free instant pasta obtained
by conven- ti
met hods do not
descri bed for
past a havi ng : ; 200 -
porosity, thel _*ace 20 exanp ‘isevera ch may
be 85 is oF -d1fy snnoth'and tosed, -inhi i tuted
for consunpti “adew..’ wat er or
ot her |iqui ds§8
M croscopi c €
prepared by rg
sl eeve of de
dough, produg
bl anch, and t
state: In thg
produced accg
rehydrate no ' / _
correspondi ng eg era- the
upper and | o i
materially r
por ous 30
t han snoot h,
in boiling
t hen drai nedf
Pasta preparg
Strands prep
for size,
merely requi
structure ofj@
as 'instant' s
ponding to t _ i
conpri ses shaping the dough, by rom .4y contrast,
essen- extrusion or rolling and cutting, pre-drying the pasta tially
snoot h, dense and non-porous. Longitudinally 40 shapes in air to a noisture
content of 18-28% and 105 exposed interior cracks, or crevices, which may
occur conpleting the drying by applying m crowave during processing
or handling, also aid in rehydra- energy. The m crowave heating partially
gelatinises tion and are seen in the photom crograph. the pasta,;
consequently, a shorter cooking tine is Fi gures 3 (25x magnification) and
4 (120x magnifi- required as conpared wi th conventional pasta. cation)
are phot om crographs of extruded pasta 45 Attenpts have been nade to

| mprove processes 110 strands not in accordance with this invention. The
of the last two types by creating a porous structure in outer surface is a
dense contlnuous sleeve and t he the dough through |ncorporat|on of yeasts
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water for a brief period ranging fromhalf a mnute to invention, as (jij
viewed along the exposed (cut) perime- two or three m nutes. 4
tersurface The process for preparing instant pasta according Figure 7 is a
photentcrograph (600x magnifica- to the invention conprises providing a

sheet ' of tion) of the cut end surface of the extruded pasta 65

gel atini sed cereal flour dough, expanding the 130 strand of figures 3 and

4, which is not in accordance 2 GB 2 006 599 B

2 wth this invention. The essentially non-porous sheet. Steam at
super at nospheri c pressure may strqu e of the interior is best seen in the

| oner | eft also be used. and upper ‘right portions of the photom crograph.

- The noi sture content of the gel atinised dough Crevices are seen as

bl ank space. By conpari son sheet may be affected within
relatively-narrow limts -5 with figure 6, it is apparent that such

extruded pasta 70 by the conditions of gelatinisation enployed. Thus,

does not have the internal structure of pasta pre- inmersion in b0|I|ng
water may slightly increase the par?- g to this invention.
noi sture content of the sheet, whil ug uperhe- Figure 8 is a

phot om crograph (600x magnifica- ated steam at atnospheric pressure nay
reduce the tion) of the interior of a fried (oriental) pasta strand, -
-noi sture content by two or three percentage points, 10 made visible by

br eaki ng the > interior 75 dependi ng on the partlcular
conditions. It o AGks .,
essentially t L §orm
hi ghl y porous t he

expansi on ste
Is, - obtain
prot ected by
I nventi on can
nost usef ul
I n the process
noi sture the
t he- dough (be
wheat, for ex Y efe]! " red that
--- durum whe yhEi S<ir epared T : i al
noi st ure cont O 33k ' QL ddi ti on
of water and ext ruder
or ingredient Ment which
can accommoda 3 at e
amounts high ) ef ¢ - - desired or
required to s ;e A i on

equi pnent is
preferred.
expansi on ste
prepared by b :
gel atini sed ajs ] h sheet.
Expansi on may De . uitable
‘noi sture con- the sheet through a mcrowave oven or tunnel, wth tent,
suitably at |east about 27%to about 40% by controlled adjustnent of
_power input and residence - 30 weight, and then kneadi ng. The kneading tine

Wil 95 tinme according to mass-in such fashion as to inpart - --

usual |y depend on the cereal flour used. Longer - -- a uniformand highly
porous structure to the sheet, tines are desirable when a senvolina, rather
than a the noisture content of which is controlled as above -- - flour, is

enpl oyed. In general, 10 to 15 mnutes is a described. The expansion step
may reduce the nois- sufficient period for the water to penetrate

ture content of the sheet by about 3 to 12 percentage 35 thoroughly into
the flour. 100 points. The noisture content of the
dough is, selected hav- Wthout wi sh to be bound-by theory, it is believed
ing regard to the procedure and apparatus used for -that sheets of higher
noi sture content are nore preparing-the dough sheet, as well asthe degree
of plastic, and that a very l|large nunber of small expansion sought. Hi gher
noi sture contents gener- uniformpores are nore readily fornmed therein
than 40 ally provide a greater degree of expansion under 105 in a sheet of
| esser noisture content. Thus, it has - -- given conditions, and thus al so
facilitate final drylng, been found for exanple that the uItlnate drled
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dough that is to be rolled. Doughs of higher noisture are used i n place /5
m crowave energy some expan- contents (up to 40% and above) can be extrude
by sion does occur, but the pore size and pore structure 55 use of a
rotary bar extruder, a nd the extruded dough 120 are markedly | ess
uni form and there is substantially may then be rolled, if desired, to form
a thinner greater tendency towards blistering. Mreover, sig- sheet.
nificantly greater time and energy input are required, The dough may be
prepared from gel ati ni sed- andnore conpl ex equi pnent is needed. flour,
or preferably, it is f rst formed angl,/§ hen gelatin- Followi ng the
expansi on step, the sheetis cut, 60 ised Cel atinisation of the sheet,
i.e., of starch pres- 125 usi ng conventional equipnent, ?Q(ﬂ@g)ggs or
ent in the dough sheet, may conveniently be effected stra
into any ot her desired shapes by exposure to steam or superheated steam at
such as letters, crosses or stars by stanping. Cutting atnospheric pressure
for an appropriate tine, usu- or shaping of the expanded dough sheet nay
be ally about 5-8 minutes, or in boil} 27 for about- facilitated by
cooling the sheet, asby exposure to -S*mMut es, depending on the
t hi ckness of the 130 anbient air or, nore desirably to a current of GB
2 006 599 B 3 anbient or cooled air, to reduce the tackiness of the
residence tinme 'of 70-100 seconds for an application sheet surfaces. The
term'sheet' as used herein is not |oading of 400-500 g of dough sheet.
The expanded restricted to flat forms, as cuived or even cylindrical
'sheets are cut_] strands 1.5 mm wi de and SCntconflguratlons can be
treated inthe rf e & Strands

are 5 descri bed ied in
| oose formin & eri or

al ong the cut

sur f aces. of the
strands reveal con-
the interior 10% or
bel ow by wei ght ed in
less than 3 1 75

m nutes by co h as

m crowave radi th
dried sea- di

soni ngs, veget

preferred to u upon
addi tion m crof gwat er
15 shaped past ]}

EXAMPLE 2 ers tely
consuned. Wi | rts of
whol e egg and parts
of waterare m

formation duri sul ting
dough, 20 ste bnt ai ni ng
38% npi sture, @ a manner
‘whi ch does not bheet s

adversely affe v a8hd 15 cm
W de. The sheets are gelatin- ous internal structure | npart ed by expansi on.
Thus ised with superheated steamat 107-1 10C at atnos- unduly intense
energy levels relative to mass and pheric pressure in 5 mnutes, whereby

t hei rnmoi sture 25 residence tinme should be avoided, particularly at the 90
content is reduced to 34-36% The sheets are then outset of the drying
procedure. passed through a mcrowave unit at 1.6-1.9 kw
There are thus provided in accordance with the power input with a
residence time of 70 to 100 sec- invention shaped cut pasta pieces having a
uniform onds for an application | oading of 300-400 g of porous internal
structure which is exposed along the dough sheets. The sheets are then cut
into noodl e 30 cut perinmeter surfaces of the pieces whereby the 95 form 5
mmto 1 cmwide and 5 cm | ong, containing pieces have a liquid absorption
capacity and a liquid 24-28% noisture. The noodles are then dried in

absorption rate which is such that the pieces are | oose formin a
fluidised bed drier at tenperatures of capable of being reconstituted upon
addi tion of 130-[err] for 1-2 minutes, or are alternatively pas-

boi I'i ng vat er |n three m nutes or Iess sed through a ntcromave
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45 sinple -addition of hot water. They are particularly 110 containing 30 k(j

parts of salt are blended in a dough suitable for preparing instant noodle

soup_and casser- mxer for about 10 minutes. The resulting dough, ole

pro dqucts. Thicknesses not exceeding about 2 mm containing 39% noi sture,
(extruded in a rotary bar and average w dths not exceedi ng about 5 mm

extruder and the extrudate is then rolled into sheets preferably not

exceedlng about 2 mm are preferred. 1.1 mmthick and 15 cm w de. The

sheets are gelatin- 50 The invention isfurther illustrated by referenceto

115 ised with superheated steam at 4/&r] the foll ow ng exanples, in which

all parts, percen- whereby the noisture content is reduced to 34-36%

tages and ratios are by weight. - Th e then
passed t hrough a nulti node EXAMPLE 1 ezﬂwgtgrgﬁowave uni t
at 1.6-1.9 kw input with a residence tinme of 70-100 seconds for an
.application | oading of 55" parts. of durum flour, 375 parts of egg white
120 300-400 g of dough sheet. Th vqgfs e then cut and 1220 parts of

wat er containing 30 parts of salt 1ntd vermicelli form1 nmw de and 5cm
1 ong, con- are blended in a dough m xer for about 10 mi nutes.. taining
24-28% noi sture. The vermcelli are then 'The resulting dough, containing
39% noi sture, is dried in loose formin a fluidised bed drier at tenp-
extruded in a _ e A —— ~Yra err] for
1-2 mnutes. @E@H N 125
The dried ver

gelatinised b tes
ated steam ([ LE 4

nmoi sture cont e then
passed t hroug ol e egg
and 900 65 m parts of
water are m x Bwth
3295 parts of PLE 8
dough, which r

ext ruder and eb5is
repeat ed, exc t hat
the starting th steam
at at nospheri onin a
for 4 m nutes a
extruder. reds

EXAMPLE 9 t hrigd si dence
time of 40 t 8 is
repeat ed, exde t hat

m crowave ex

noodl e-1i ke ir, as in
Exanple 7. a e-like
shapes are t | ui di sed
bed drier at

alternativel yg ted,
~except throudg

" m crowave exf nutes for
an applicati of air

. having a of ure of

205C. The dried noodle-llke ‘shapes rec
EXAMPLE 11 20 40 seconds upon addition of hot water, and are well| adapted
for use in instant soups and bouill ons. he procedure of Exanple 5 is
repeat ed exce EXAMPLE 5 85 that the spaghetti fornms are not
formed into cakes in beakers, and are dried oose with hot air at [err] for
3475 parts of durum flour, 275 parts of egg whites 8 mnutes. 25 and 1200

parts of water containing 50 parts of salt EXAMPLE 12 are
bl ended in a dough m xer for about 12 m nutes. The resulting dough,
containing 35% noi sture, is rol- 90 -The procedure described in Exanple

11 is repe- led into sheets 1.3 mmthick and 10-20cm wi de. The ated except
that the flour content of the dough is a sheets are gelatinised wth steam
at atnospheric blend of equal parts of durum and soft wheat flours; 30
pressure for 6 mnutes, whereby the noisture con- and final drying is
effected for 15 mnutes at [err]. tent is reduced to 31 % The sheets are

t hen passed EXAMPLE 13 on a conveyor through a m crowave unit
with a resi- 95 dence tinme of 90 seconds. The unlt of the mul ti node 50
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In width, containing 25% nositure. 40 g portions of 100 thick, which are(lf?
gel atinised with steam at atnos- the spaghetti-like strands are grouped in
cake form pheric pressure for 5 mnutes. The sheets are then and placed in
beakers, and the beakers are passed passed-through a 2.2 kw ni crowave oven
hav(ng a 40 through a 4 kw m crowave tunnel. The residence capacity of

500 g. The residence tine is 90 seconds. tinme of each beaker is 12 m nutes,

the tunnel capac- The sheets are then cut into noodles 2 Mm- | cmity
being 1.5 kg. The pasta |eaving the dynnel have a 10 wide, and 40 g
portions of the noodles-are placed i noisture content of 3% o0 7% and

retain the cake beakers. The noodl e cakes are then dried as shape which

t hey acquired upon being placed in the described in Exanple 5. 45 beakers.
The dried noodles reconstitute readily upon addi- Upon adgaglrﬁéﬁagr

water to the spaghetti cakes tion gj@ r. they rec n about
2 mnutes or less. 110 Conparative A LE 6

For conpari son purposes, quick-cooking pasta are conventionally prepared
froma dough having the 50 The procedure of Exanple 5 is repeated, except
followi ng conposition: 3475 parts of durumflour, that the dough is rolled
into sheets 1.5 mmthick, 275 parts of egg whites and 1200 parts of water
con- gelatlnlsatlon is effected with steamfor 7 minutes 115 taining 50
parts of salt ] ohettl trands have
a wdth of 1. ter
drying, the no ent of
30% is then
extruded ascyl}
m nut es.

cut into EXA
with steam at
procedure of H t air
at [err] for
cutting, the
subj ected to
m nutes and a
application |

d are
sation

expansi on. _ S
manner do not } i nven-
5 GB
2 006 599 B _

cooki ng pasta ol i sters
the outside o past as
pasta forns, ¥ 7 are
t he nost tend In
lieu of using t he
liquid in whi or warm
wat er may be . If a
hot dish is dg are
required for s) may
"be tion with suitably
in a mcroway is well

,adapted to so™4

75 arations. The reconstitution qualities of pasta prepared in accordance
with certain of the preceding exanples CLAIM are conpared by rehydrating
aliquots with boiling water (175 cc of water to 35 g of pasta), and deter-
1. A process for preparing readily rehydratable 15 m ning the anmount of
‘'wat er absorbed after a stan- 80 dry pasta, which conprises providing a
sheet of dard period of 3 m nutes of weighing the drained gel ati ni sed
cereal flour dough, expanding the noodles and subtracting their dry wei ght
The results sheeted dough under conditions such that a uniform are set

forth in the foll ow ng Tabl e: porous structure is inparted to
the interior of the sheet, cutting the expanded dough into pieces of 20
TABLE 85 desired shapes, thereby exposing the porous

interior of the shaped pieces along their cut perineter surfaces, and
drying the shaped pieces, the uniform Pasta per

porous structure being such that the dried pasta Exanple

pi eces are capabl e of being reconstituted in boiling 25 No. 5 7
8. 9 10 11 12 Run A 90 materlnthreen1nutesor|ess 2. A process as
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per gram of ' - 3. A process as
claimed in aim2, wherein the 30 dry pasta 2.6 2.02.31.72.22.1
1.1 . 95 sheeted dough has a noi sture content of 36 %to 40 % by wei ght,
prior to gelatinisation. As appears fromthe foregoing table, the conven-
4. f'process as clainmed in any of Clains 1 to 3, tional so-called
qui ck- cooki ng pasta (Conparative wherein the dough is sheeted in a rotary
bar Ruin A) absorbed only slightly nore than its owmn extruder. 35 weight
of water in the standard 3-mnute period, 100 5. A process as clained in
Claim4, wherein the whereas the expanded pastas of this invention
extrudate is rolled to decrease itsé%QQCKness. absorbed up to 2-[err] tines
their own weight of water 6. A pro s as clainmed in any 2&@@@9“0 5,
wi thin that period. Wen hot air drying of sheets wherein
_ dough i s expanded by uniform have the sane initial noisture content was
Ssubsti- application of m crowave rzﬂ"ﬁ) th controlled 40 tuted for
m crowave expansi on (conpare Exanpl j ust ment of power input and
residence tine 5 and 7), the water absorption ratio dropped by 23%
.according to mass so as to inpart the uniform Wen the sane substitution
was rmade using a porous structure to the interior of the sheet.
dough sheet of3 - A process as clai ned
in Caimbé,
noi sture cont
Usi ng m crowa
per cent age poij

26%
p. two
ai ned

in Clainms 1t wat er
the cut piece npar e
Exanples 5 an d flur
di d not af f ect f
Clains 1 to8, 115
wherein the p air
gave a | ower t he
articles were} Cl ai s
ito 9, by mc e pasta
pi eces are gr vant age
of forns pri lor to
final 120 so t hat
the interior Ing t he
pasta pieces
I ndi vi dual co
enpl oyed, the i 1to
11, pieces eX dough is
fornmed into & a; { dat es of
Com 125 thi I n
Exanpl e 7, 54 o 12, in
Exanmple 9, 1G asta
pi eces, when r
rehydra- su on is
"related to t hin 3
m nutes. 65 A
. process _as clarned | 599 B

5 ion. The m crowave radiati on does create sone cooki ng pasta of
Conparative Run A has the ' intemal porosity, and blisters the outside of
the toughesttexture of all the sanples, while the pastas pasta forns, but
the surface remai ns sheathed and of Exanples 5 and 7 are the nost tender.
cl osed, and the internal pores do not readily corm In |ieu ofusing hot or
boiling water to reconstitute 5 municate with the liquid in which the pasta
forms are 70 the dried pasta forns, cold or warmwater may be inmersed for
reconstitution. Consequently, periods wused. If a hot dish is desired, the
m xture of water of 5 to 6 mnutes or nore are required for reconstitu-

and pasta (with optional other ingredients)nmay be tion with hot water.
heated, nost suitably in a m crowave oven. This EXAVPLE 14

method is well adapted to so-called 'fast food prep- 75 arations. The
reconstitution qualities of 'pasta prepared in accordance with certain of

t he precedi ng exanples CLAIMS are conpared by rehydrating aliquots with
boiling water (175 cc of water to 35 g of pasta), and deter- 1

A processforpreparlng readlly rehydratable 15 n1n|ng the anDunt of wat er
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20 ' ' TABLE : 85 desired shapes,

t hereby exposing the porous interior of t he shaped pieces along their cut
perinmeter surfaces, and drying the shaped pieces, the uniform Pasta per
porous structure being such that the dried pasta Exanple

pi eces are capable of being reconstituted in boiling 25 No. 5 7
8 9 10 11 12RunA 90 waterinthreem nutes or less. 2. A process as
clainmed in Claim1, wherein the G anms of

sheet ed dough has a noisture content_of 27 %to water absorbed

40% by weight, prior to gelatlnlsatlzﬁﬁ per gram of

3. Aprocess as clained in Caim2, wherein the 30 dry pasta 2.6 2.0 2.3
1.7 2.22.12.11.1 95 sheeted dough has a noisture co t of 36 %to
40 % by weight, prior to gelatinisation. As appearsfromt 5@}§ng
tabl e, the conven- 4. A process as clainmed in any of Clains Ito 3, tional
so-cal |l ed qui ck-cooki ng pasta (Conparative wherein the dough is sheeted in
a rotary bar Run A) absorbed onIy slightly nore than its own extruder. 35
wei ght of water in the standard 3-minute period, 100 5. A process as
claimed in Caim4, wherein the gﬁg Eﬁ expanded pastas of this

I nvention extrudate is rolle €cr'ease its thickness. absorbed up to
2-[err] times their own weight of water 6. A process as clainmed in any of
Clains 1 to 5 wthin that period. Wen hot air drying of sheets wherein

t he sheeted dough is expanded by uniform have the sane initial noisture
content was substi ppllcatlon of mcrowave radiation with controlled
40 tuted for n of power
i nput and res ded by
23% accordi I tution
was made usi ng
dough sheet of
in Caimbé,
nmoi sture cont
Usi ng m crowa
per cent age poij
in Clains | t
the cut piece
Exanpl es 5 an Hed fl ur
did not affec [
of Clainms 1t
115 wherein t
air gave a lo
articles wereg
Clains ito 9,
the pasta pie
advant age of
prior to fina
so that the i

erein
por t ant
h sheet
dryi ng,
d by

pl aci ng the p en when
mc- indivio I S not
‘enpl oyed, the ito 11,
pi eces exhi bi gh 1's
formed into 4 udat es of
Com 125 thij I n
Exanpl e 7, 559% ' 012, in
Exanple 9, 108 past a

pi eces, when conbined wth Tenderness and texture of the pasta arter
rehydra- surplus boiling water, absorb at |least twice their dry tion is
related to the water absorption ratio shown in weight of water within 3
m nutes. 65 the table. The conventionally prepared quick- 130 14. A
process as clainmed in any of Clains 1 to 13, 6 GB 2006 599 B wherein

t he expanded sheet is cut into shapes 30. Shaped cut pasta
pi eces as clained in any of having an average w dth not exceeding 5 mm
Clainms 24 to 29, which, when conbined with surplus waterabsorb at | east
twice their dry weight the dried pasta pieces reconstitute in boiling water
of water within 3 mnutes. 5 within 1 mnute or |ess.

70 31. Shaped cut pasta pieces substantially as. 16. A process for
preparing readily rehydratable described with particular reference to
any of the dry pasta, mhlch conprlses forn1ng a sheet of mheat Exanples
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e
limted, croydon, surrey 1982 adjustnent of power input and residence tine /{p
WC2A 1AY, from which copies may be obtained. according to mass such that a
uni form porous structure is inparted to the interior of the sheet, 15
cut'ti ngt heexpanded dough into pi eces of desired shapes, thereby exposing
the porous interior of the shaped pieces along their perineter surfaces,-
and drying the-shaped pieces, the uniform porous struc- ture being such
that dried pasta pieces are capable 20 of being reconstituted-in boiling
water in three mnutes or less. 17. B/process as clained in C aim 16,
wherein the dough al so contains one or nore nenbers selected fromthe group
consisting of other cereal 25 flours, fresh, frozen O dehydrated eggs, egg
yol ks, egg whites and seasonings. 18. A process as clained in Claim1l6
orl7, wherein the dough is first extruded in arotary ba ruder and then
rolled to desired thickness. 30. 19. A process as clal ?fé f d ai s
16 to 18, wherein the thickness of the sheeted dough does not exceed 2 mm
20. A process as clainmed in Caim19, wherein the expanded dough is cut
into pieces having an 35 average width not exceeding 5 mm 21. A process as
claimed in any of Clains | 6to 20, ﬁm 6he shaped pieces are dried to a
noi sture content of 10 % or |ess Yh 22. A process for preparing
readily rehydratable 40 dry pasta substantlally as described with
particular reference to any of the Exanples. 23. Readily rehydratable dry
pasta when pro- duced by a process as clainmed in any of Claims 1 to 23 45
24. Shaped cut g8 ) | form porous internal structure
which is expos@ o | ' B

t he pi eces havg rate,
whi ch is such upon
addi tion of bo past a
pi eces as cl ai 5 mm
26. Shaped cut er age
wi dt h not exce any of
Clainms 24 to 2 28
Shaped cut pas

content of 3 9 med in
any of C ains pon

additi on of ba



