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-1- - 2127271 Food Process This invention relates to a

p{ o¢ for the 5 production of pasta based on starchy materials by

ge 'gﬂ_ation, extrusion and drying operations. The donestic and C
snal_l cal e production of ric€e noodles has | ong been w despread in Eastern

ri ce-produci ng countries. The processes which are used vam&r,g?,zie 10
region or fromone country to anefiker, but they are all b smal |
nunber of basic operations which are |inked and/or repeated as dictated by
the local traditions and also as a function of the particular qualities of
the | ocal types of rice. The fundanental problemis to 15 confer to the
rice dough the cohesion wiRed PEo€@sgs. The |ow protein content of the rice
on the one hand and the very nature of these proteins on the other hand
means that it is inpossible to produce a network with rice which is
conparable to that formed by wheat gluten 20 - in such products as bread or
pasta. In order to replace this network in which the starch grains are
enbedded, it is ryggg&iHQéﬂgldﬂ1yyygﬂggetgigdngcegg ESr Stk ect the starch
grains to treatnents, so that they are capable on their own of formng a
mass Havi nprddisctismreshpagtendaseid o?b staktbhyemptebliads by cohesion are
re-encountered at the stage of working the fresh pasta dough as well as at

t he stage #flatinisation. taxtimwsiond andhdoypngonperathens.

v

The domestic and small-scale production of rice
noodles has long been widespread in Eastern rice;producing
countries. The processes which are used vary from one

10 region or from one country to anbthef, but they are all
based on a small number of basic operations which are
linked and/or repeated as dictatéd by the local traditions
and also as a funétion of the particular qualities of
the iocal.types of rice. The fundamental problem is to

15 confer to the rice dough the cohesion which it lacks.
The low protein content of the rice on the one hand and
the very nature of theﬁe proteins on the other hand
means that it is impossible to pfoduce a network with
rice which is comparable to that formed by wheat gluten

20 in such products as bread or pasta. In order to replace
this network in which the starch grains are embedded, it
is necessary to either use bindérs, or to subject the
starch grains to treatments, so that they are capable on
their own of forming a mass having the necessary cohesion.

25 These problems of cochesion are re-encountered at the
stage of working the fresh pasta dough as well as at

the stage of the reconstitution and consumption of the

~



"-;}'3%-nal product The nunber of conventional and typical basic operations

may i nclude.” for exanpl e soaking the grains of rice, wet nilling, pre- and.:

L\poste gel atinisation, 5 * cooling and nmechanical working of the dough., 3

* Thus, a typi cal,

conventional process includes the successive stages o

soaklng_a ground rice over a period of-several hours., pre-gelatinisa Y

cool i ng, extrusi

i on, post- gelatinisatiqn and drying, Nbreover, t he

foll owing may 10 be nmentioned as con¥éntional binders which have been
ﬁﬂbposed: egg proteins, soluble proteins-of whey; or wheat. gluten, for .
exanple. In particular, processes are known in which ground rice is used
conbi ned wi th weeghifbPdductthi ch is not- obvious, because i-f ground rice

m xed with 15
denat ured ‘and i

wheat” flour 1s pregel atinised, the wheat gluten is
t is noThenpeibeooE kiohiventibape ahe eppirnl Ivasycder to

simplify the small-scale production-process of Eastern rice pasta known in.
Sout h East Asi acpedaticohe mapneingfludecelfornexamgleosoriaimnttee gradmst ant 20

quality of prod
in which the gr
flour are xed
3 and pass dth
grai ns are subj
time. The stri
delivered to

uctlon an industrial production process has been proposed,
QEfnEige, Metdnikldng BFesuARdaRas toIphatiniFatianr esul t i ng

ribed B2 BB b B, A i

% bEfalf et esghqacsggggd Rort plecesge%a fIrSt

p or tlbes t us for are cut ich are
stages of soaking a ground rice over a period of several

hours., pre-gelatinisation, cooling, extrusion,-post-'

" gelatinisation and drying, Moreover, fhé following may

10

~ be mentioned as conventional binders which have been:

. prop05ed:.egg proteins, soluble proteins of whey, or wheat.

gluten, for example. In particular, processes are known

- in which ground rice is used combined with wheat flour,.

15

which is not obvious, because if grouﬁd rice mixed with -
wheat flour is pregelatinised, the wheat gluten is denatured
and it is no longer possible to shape the dough."

In order to'simplify the small-scale production’

- process of Eastern ride_pasta'known in South East Asia

20

25

under.tpe'name of "Eeehoon“ and to guaranfee a constant
quality of'produ&tion; an iudustrial production process

has been proposed, in which'the géains of rice are ary
ground and 10 parts of the resuiting 510ur are mixed

with 4 parts by weight of hot water. The uouqh is kneaded
and passed through a sieve to produce grains of about 4 mm3..
The grains are subjected to'léngthy steaming,'thén cooled

and extruded a first time. The strips or tubes thus

formed are cut into short pieces which are delivered Eo



s

-3- a second extruder where they are re-worked. The second extruder

produces long vermcelli or spaghetti which are suspended on horizontal ;
pATsS\-subj ected to.a l'engthy steam.ng operation, -and then dried. A-<process ~ .
o] NIAS° 5 type still has too many extrusion and steamtrieat nent :

.ons, and the latter necessitate in particular very |arge

) ‘| ati ons. Moreover, in ordersto allow the production of rice pasta,
i.ncorporating therein wheat flour, it has 10 been proposed initially to . :
-soak and boil the rice, then to mix it wth wheat flour, forma sheet of
. the mxture, cut the sheet into noodles and then dry and pack them However
attracti va sepondesstuiddémhivhdneeheyy alve ve~wotkedni cthelsaedndit is hardly
.rational when, for exanple, 15 the local starting material is rice and

not wheat eXErnder yPreduges ckanhyerpdeelddseri seaghatthiwiniah\arg | our and

cornflour are uged to replace t of the.wheat flour_in the production of
past a. Iﬁufﬁﬁgaﬁgd%%s@?ggﬁﬁf- . ?ﬁ%ﬁrcﬁuﬁgeﬁlﬁ ei®by IERI¥ i ous conponent s

on, L1e, NG 20aynb%0teAREL LTI 6 Uil e OF HDBCGLU%Ge NGy |5 i scussed

with the objec - of 1 nmpensa I ng rthe absence o eat gl uten. _
NbFGQVer,t§P€ BO881 Dhis t dod mati Nk tes'idn) adddsbdRAStradehee g€l ling

agents is also nentioned. However, 'this process does not allow pasta to be
produ- 25opeeadibnepi amnd zehal uttdm necisgiitate Adupatrtatubanner, not
very. large installations. |

Moreover, in order to éllow the ﬁroduction'OE
rice basta,-incorpo:atinq therein wheat flour, it has -

10 been prdposed initially.té soak and boil the rice,jthen
to mix it wi:hiwheat flour, form a sheet of the mixture,
cut the sheet into noodles an§ then dfy and pack them..
Hoﬁever att:active a process of this type may be on ai_
technicél.level, it is hérdly fational when, for example,

15 | the lbcal startin§ material is rice and not wheat.

Finallg, a process has beén deséribe@ in which soya
flour and cornflour are used t6 replace most of the wheat
flour in.the production of pasta. .In this process, the -
pért which is played by the various components on the one

20 hand and the gelatinisation on the other hand is discussed,
ﬁith'the objective of compénsatiné for the absence of whéat
gluﬁenr Moreover, the possibilify of using certain
adﬁitives, such as gelling agents is also mentioned.
However, this process does not allow pasta.to:be.p:oduf

25 ced from maize alone in a simpie;industrial,manner; not
to mention pasta based,'for example, only on rice, and

does not disclose how this would be possible.



’

v .
to-mention pasta based, for exanple, only on rice, and does not discl
how t hi s woul d be possi bl e, - -4- An object of the present inventj IS,

.prowi de a process for the production of pasta based on starchy naye l g -
whi ch does not have the above-nentioned di sadvantages of the kno ) )
processes, as nuch regarding 5 t he nunber of operations as the ‘squi
and starting materials, which process is, however, sinple to carry out and
allows the use of rice or nmize on it§46mm, as well as other starchy . :
geterials, such as potato or |egunes. 10 The process according to
the. present invention is characterised'in that a flour or senplina of a

starchy material is mg&@%we@: §§f Etgwgggé/()s(%?g Méﬂ%ﬁ’eg Itiong,rgggag to

obtain a dough containing from wat er, dough™r's

gel atini sed by AepioddsfibKneRdipRdddetiolNEL pds €S BHFba idn istakkay cool ed
to a tenperature below [err], extruded in the shape of pasta, the pasta is .
brought into comaterials lwhiathce doesnnaitnhayeathbeatalbovervmentifomeds a gel with
said ionic gelling agent, and the pasta is then dried.. 20 - Thus,
the present prodtsadvantagespiof the knows RpPEessss  asimufhe rggazdingsati on
stage and single extrusio stagg. None of the known processes. has '

attained tRis sFRpIPUMRSEE 5 ST Saff £he e@ipnent and starting

‘materials, which process is, hoWever,_simplé to carry

out and allows the use of rice or maize on its own,
as well as other starchy.matg:ials, such as.potato or
legumes.. _

10 The process according to the present'invenﬁion i§ .
characterised in that a flour or semolina 6f a”starchj
material is mixed;with soft water anq an ionic gelling
agent to obtain a dough containing from 35 to 55 % of -
water, the dough is gelatinised by'heating and kneading

15 under pressure,'it is then cooled to a temperatufe' .
below 100°C, extruded in_thé sﬁape of pasﬁa, the pasta
is brought into contact with water containing a cation
which forms a Qel with said ionic gelling agent, and £he
pasta is then dried.. |

20 Thus, the present proceés is notable for its
simplicity, a single gelatinisation Stagé”and'a single
extrusion stage. None of the kﬁown processes hés' -
attained this simplicity, in spite of all the efforts
made in this direction. However, the présént pfocess is

25 also noteworthy for the Quality of the produété which
may be obtained thereby, and these products may be

considered equal to fhe best corresponding Eastern



made in this direction. However, the present process is 25 al so
notemprthy for the quality of the products which nay be ‘obt ai ned thereby
and se products nay be considered equal to the best corresponding - - L
(i %, -5- small-scale products. - Finally, the present ‘process is very
not only because. it requires |ess equi pment. and fewer operations
‘to the known processes,_§ut al so because it ‘guar antees m ni mum
| oss : of 'starting material during production and even in the hone, et
that is, during cooking.. To.carry out the present process, it is possihte et
to use any vegetable-starting material which is rich in starch and is
: consequen@hmlakaealélpdodactssta?tﬂg&l&} thenipreisentbprooedspisduct-
specialists, in particular grains of cereals and | egunes, and tubers which
“are rich iveryt conomégehnat polntbReAuse it equAres dPSFai ze is preferably

sed. It I ble t C t t 1 h

;rryl ose i k%%%%%zgéuﬁgwﬁgnég?ﬁ#%‘% ?ﬁﬁa}g%‘%r?cg@ 3118]: iﬁgggene richin
t | t | h

0 RV it 26 ol s |1 1

cont et 'étdﬂtin%aﬁﬁtgriagtéﬁﬁfﬁ §¥bduction aﬂH“éd%htent of mlling of
the flour or senol i na of the said starchy material may be selected as a

funct|on (En the home, that is, during cooking. .

To carry out the present process, it is possible
-to-use any vegetable starting material which is rich in
starch and is consequently classified as a starchy
10 material by f-ood product sp'ecialists , in particmla.r grains
of cereals and legumes -, and tubers which are rich in
starch, such as potatoes or yams. Rice or maize is
preferably used.
| It is also possible to incorporate a.starech
.15. snpplement'rich,in.amylose in the said dough containing
from 35 to 55 %.of water, in particular to compensate
for a relatively high protein content, as in the case-
of lequmes . or to c0mpensate for a relatively high
amylo-pectin content, as in the case of potatoes.
20' The extent of milling of'tne flour or semolina of
the said starchy material may be selected as a function of
the dimensions of the openings oi the extrusion die.. .
The operation is preferably carried out to a grain fineness
which_allows the grains to pass singly through the
25 openings; _In.effect, the coarser the grain, the easier
and more complete the gelatinisation operation.

An acid polysaccharide, such_as-a pectate, an



“the dinmensi.ons of -the openings of the extrusion dice. The operatio
preferably, carried out to a grain fineness whi'ch allows the graiy

singly through the 25 openings. |In effect, the coarser the g
easi ér.- and nore conpl ete the gel atinisation operation. An acid
pol ysacchari.dé, such as a pectate, an -6- alginate or .
car boxynet hyl cel | ul ose- may be ‘used as the ionic gelling agent. . -
Particularly good results-are obt&nug%}wing sodi um al gi nate. The ionic
getTing agent may be added.in a proportion of from0.5 to 2 %hby 5 _

wei ght of the dough. An alkaline-earth netal ion is preferably selected as
the cation formng a gel with said ionic gelling agent. An ion which is
particul arly desilgdhbheei ort eansoxfmdtilaldulbisehmbg Yerysedidsibdtee for the
present use 10. is the divalent calciumion. It is inportant to prepare

the initial nmxtiondcnigehlingtspert. Rartiaulagdy oaddreswits faxdie mixture

~of flour or senolina and-ignic,gejlin%.qgent i s prepared with hard water,
the extruded do@§faisedsusingcepdymilginatend dnsi APBYFagelling agentrye

LerrIM The' gel J0nPeaPRBRGoT RS RTIE 10 FEACFAY dna KRekal nY under
pressure is premgﬁgggyo@agﬁéegoﬁﬁg.under
™ . :_An'alkaline-earth_metal ion is preferably selected
as the cation forming a gel with said ionic gelling
agent. - An ion which is partiéﬁlarly desirable in terms
of food_and'which is very suitable for the present ﬁse
10 is the divalént célcium ion.
It is importanﬁ to prepafé the initial mixture
with soft water. It has been.found'that_if the mixture
of flour or semblina;and ionic gelling agent is prepared
with hard water, the extruded dough loses all cohesion

,; 15 and disintegrates.- The soft water

preferably has a calcium ion concentration of less
“than 2 x 107M.
The gelatinisation of the doﬁgh by heating and
" kneading undér pressure is preferably carriéd out under -
20' 'a pressure of £rom 70 to 100 bars at a temperature of
frdm 60 to 100°C over.é period of from about 20 to 120
seconds. If this operation is carried out at a.higher
pressure or at a higher ﬁemperature,.it is difficult to
avoid an expansion of the dough at the out;et'of the
25 extruder. If attempts aré.made to reduce the viscosity
of a doﬁgh which is possibly.too viscous, by further

increasing the temperature during gelatinisation, the



20 a pressure of from70 to 100 bars at a tenperature of from60 to [err]"

over_a_ period of fromabout 20 to 120 seconds. If this operation-is carried:
g hi gher pressure or at a higher tenperature, it is difficult . to .\?A

avo'd]" xpansion of the dough at the outlet of the 25 extruder. " If '

further increasing the t enperat ure during gelatlnlsatlon t he
-7- excessi ve viscosity Tt ur.ns during cooling before extrusion and .
stops the dough passing through the die. On the other "hand, if the ANt
operation is carriced out at a pressure below 70 bars .and at a tenperature

| over t ha%xtggékvet Ofs?osit PG ?xg' %ob@‘i’.ﬁgoh%f&?g éﬁtﬂii {dY egrates

due to insutficlent gel ati. ni sati on. as t ects e duration .

of the treaamesbpar eheoac@gmephssing s;rmwhbltnet aigay Ohathé awthid®rt a
treatnent also entails insufficient gelatinisation and a treatment duration

whi ch i s peodongédth® opevatimn is dardiedgeutt b&nanpressareg bemwmsents a
usel ess expenditure of energy. The range of from20 to 120 seconds. is to
be conS|d€pe§a§§ ﬁﬁ@léﬁt?n@e@PQﬁQﬁRﬁQHQOWQKdéhanGHQQM|th€e rather than

categorical. li fact h, t.he qgnt when the dough energes -

fromx he G*&ET 5 ugge 1380 q H 5 GhelatgoEates greckRion, the
SEHE s e Herih Vi DA VI
: duration of the treatment are concerned, 1t is possible
to say that_too short:a treatment also entails insuffiCient
gelatinisation 'a:nd a treatment duration' which is.prolonged
10 so that it is longer than necessary represents a useless
' expenditure of energy. The range of from 20 to 120
seconds is tolbe'considered as indicating a practical order
of magnitude rather than categorical limits.' In fact,
~although the moment when the dough emerges fromwthe_die may
15 be determined with some degree of precision, the starting
point in a continuous_installation_is uncertain because of
some backwards and forwards motion of the starting material
which is being engaged. |
The sufficiency or insufficiency of the gelatinisation
20 aresmacticalideas which are linked with the sufficient or
insufficient cohe510n of the dough at the outlet of the
-extruder on the one hand and of the reconstituted_and
-cooked dough on the other.hand. Howewer, if numerical
expressxons are preferred, it may be indicated by way of
25 guidance that, for rice and maize, a gelatinisation of from

70 to 100 3 may be conSidered as suitable, whereas a

gelatinisation below 70 % may entail difficulties, such



“which is being engaged. The sufficiency or insufficiency of the
gel ati ni:sati‘on 20 are practical ideas which-are |linked with the
sufficient or insufficient cohesion of the dough at the outlet of t -
* éxtruder on the one hand and of the reconstituted and cooked dough{gn<A!
ot her hand. However, if nunerical expressions are preferred, it !
i ndi cat ed by way of 25 gui dance that, for rice and maize, a ..
- gelatinisation of from70 to 100 % may be considered as suitable, whereas a
‘gelatini sation below 70 % may entail dif&iculties, such  as pasta which
IS too soft at the outlet of the extruder, or pasta which disintegrates
during cooking. The dough is then cooled to a tenperature below [err] to

i d ion at th let of. th 5 der the eff f
The vapour whi cHePAZARS TAERgE® S BT Sind eLop el BEHRE eFteyder

recomrended to Q&DEaEQ% ggggg tgi%&ﬁ€§§¥§E3§J@5IQBgf%3§¥§§?t° [err], since .

too.l.ow a tenperatdre I's untavour romthe. porn ew of the
viscosi-ty of the doughrthe B8ugKtisUetkn boled to a kBmpedgtut® bheidw the
extruded pasta into contact wth water containing the cation which fornms a
gel with the ioniliod°geltoi ayoddean, expansiggossi he batéethef theiektwenddre
pasta with a jet of this water when it passes out.of the extrusion die or
to plunge i -foranger tseasfipatoof e vapaur ohich expands. ingide cthe uded

asta is preferably. continuousl: assed through water at from20 tp 70C
P P do&éh and seegs Xopescape. Itgis recommended to cqol the

dough to a temperature of from 55 to 96°C. since too low
a temperature is unfavourable from the point‘of view of
the viscosity of the dough_tb-be extruded.
10 In drder'to_bring;thé extruded pasta ihto contact
_with water containing the”cation;which forms a gel with
the iohic'gelling agent, it is poSsible to-eifher sprinkle
the paéta with a jet of tﬁis water when it passes out.ofh_
the extrusion die or to plunge it for an instant into a -
15 Dbath of this watefl- The. extruded pasta is préﬁerab}y
' continuously passed through.water at from_zo-to 70°C
containing the cation.in a concéntraﬁion of from 0;65
to 0.2 M over a pefiod of ftom' 2 to 30 sgcohds.
Ih: order to prevent the;ﬁaﬁer which clings to the
20 surface of the pasta agﬁer this tgeétment frém causing
the individual pieces of pasﬁa to stick togethei or to
thémselveé , in particular during the'optional subéequent
shaping ihto balls or hests, it is possible tq remove most
of this water, for example by_blowing air. Itlhas
.25 been found that this dpération is best carried 6ut if
air is blown downwards onto the.pasta which is positioned

on a foraminous support, such as an opén mesh endless belt



4

~containing the cation in a concentration of from0.05 to 0.2 Moyer a
period of from 2 to 30 seconds. In order to prevent the water which . e
clings to the 20 surface of the pasta-after this treatment from causing (PR
Qs-uidual pi eces of pasta to stick together or to thenmselves , in.
ctj\ar during the optional subsequent shaping into balls or nests, it

IS pY bl e to renove nost of this water, for exanple by blowng air. It

has 2 been found that this opegation is best carried out if air is blown. :
downwar ds onto the pasta which is positioned on a foram nous support, such-«
as an open nesh endl ess belt -9- and if air is.sinultaneously drawn up

by suction under the support. It has been found that the drying operation

_of the pasta pr @9 Lf 3pEakPngimaltanecusly dray UPaiby FuckpPBiy 5  at a
noderate te er?ﬂge&and' t -a noderate’'to high relative humdity.! Drying

at a tenmpePtSh SMPERFS0 to [err] may- be recommended at - a reiative

humi dity of from30,ta 9Qe¥0 gggﬁﬁﬁgﬂgﬂ%}g%{n%ﬁng%ee%%c%goggsthel t has

-al so been found that the pasta 't uring storage,

but that igadta RROPL1G EPeakehd hiy Sbehearma LYY RIFIR kipeaai ng the
- pasta after drying. Thi's abrupt cooling nay .be carried out by circulating
t he past a atn a rMidderatife, teoperadnpeecand| dtand siumderatte tbhaighesent process
‘'may be carried out uSLn% E : S L .
relative humidity.' Drying at a temperature of from 50 .
to 90°C may be.recbmménded. at a relative humidity of
frdﬁ 30 to 90 % over é periodqu from z.to 4 hours.- Iir
has aisq béen'found fhat the pésfa thus.obtained may check .
10 during storagé; butlﬁhat it is pbésible to avoid this
phenbmenon_by abrnptly éooling the.éasta afﬁer drying..
This abrupt éoolihg ﬁay be carried out by circulat;ng_
the paéta in'a_floﬁ 6f. for gxamplé cold andlhumid air.
:The.pfesent procéés may be carried out uéing
15 convéntional apparatus, such as kneading troughs, presses .
ahd drieré'employed in the pasta industry. It lendé itse;f_'.
bafticﬁlarly well_to'production in a comﬁact apparatus
_ of ..'t.he single~ or double-screw ext:-'uderltype provided with
a casing divided iﬁto suCcéss;ve_sections which may be
20 brought to different ﬁempe:aturesﬁby thé.circqlation'of
. fluids at suitable témperatures. _.

The'fdllowing Examples ége provided'by way of_
illustéétibﬁ, 'The'perceniagés.and parts ﬁsed therein are
by-wéight.. _ _ _ o |

25 In these.ﬁxaﬁples,”the 6rganoléptic information
coﬁcefns above all the te#ture of the cookedlpasta.

Aithough the taste of a pasta is easily féproducible and



15 conventional apparatussuch as kneadi ng troughs, presses and driers
‘enpl oyed in'the, pasta industry. It | ends itself particularly well to
'production in a conpact apparatus of the single-" . or double- screw extrwder
ype provided with a’casing divided i nto successive sections which .gé
20 brought to different tenperatures. by the circul’ation of fluids i
suitabl e tenperatures. The foll owi ng Exanpl es are provi ded by way \of
illustration. The percentages and paL; _used therein are by wei ght
4 n these Exanpl es, the organol eptic information concerns above all the
texture of the cooked pasta. Although the taste of a pasta.is easily
repr oduci bl e and rarely suffers from troubl esome defects- unless the
starting nateriparélpeahiffersndronl teoablestmetdsfedisabnlyss ithe sexktdirgor
behavi our when chewed is particularly critical. The quality of this texture
is not necessarhatenidd igselfr ds| sotedfhy e«hﬁsfﬁﬁtanlﬂuaﬁgtappétatus whi ch
nmeasure the resistance to crushing. A crlsgvpasta (referred_to as "

dente" in ItaIy}e¥ﬁﬂF?ﬁ9§ﬂbqu§¥§°P€sVEF&nEE %dcrﬁuﬂﬁQR}qﬂ%%¥lYfSFiéiﬁﬁpre a
stick ast a. A e I| f_the nt jcan roduce
valueg 20 Mhl@ﬁ ﬁhﬁggé&%gh use %e%Eufﬁos% aﬁ?l (gifi 3; pastg usi ng
the same 'QS”UﬁEf'iectéht %%caﬁﬁ.%%@iﬁﬁ’ ok i dggéﬂeaais Qﬁhf?:tti meeehk@ntn@s

determ ned by the enzymatic according
resistance to crushing. A crisp pasta (referred to as

"al dente" in Italy) may offer. less.resistance to
crushlng tham for example a sticky pasta. An elastic
. pasta, to the liking of the Orientals can produce values
' 10 which may be confused with those obtained for crisp
pasta using the same instrument.
In these Examples, the degree of gelatinisatlon
. was determined by the enzymatlc method according to
R.M. Shetty, D R. Llneback and P.A. Seib, Cereal
15 Chemistry 51, 364-375 (1974) . The losses during cooking
| were determined by cooking 1 part of pasta in 9 parts of
water, drying the pasta and comparing it with the initial
pasta. Controls were carried out by coocentratihg the
cooking water and drying and weighing the residue. '
20 |
Example 1.'

A round grain rice (0Oryza sativa japonica)semolina

~

is mixed continuously with soft water.containing ahout

1 x 10-4 M of Ca++ in order to obtain a douqh containing
25 from 45 o 50 % of water, and 0.66 % of sodium alginate

are simultaneousLy incorporated therein. fhiSdeture is

produced in the first part of a double screw extruder



R.M Shetty, D.R Lineback and P. A ‘Seib, Cereal 15 Chenistry 51, 364-375"
(1974). The |l osses during cooking were deterimned by. cooking 1 part-‘of S
pasta~{n 9 parts of water, drying the pasta and conparing it-with the .
i nifegl\pasta. Controls were carried out.by concentrating the cooking water
ijng and wei ghing the residue. 20 Exanple 1. A round grain rice

- (Ory2e~Sativa japonica)senplina is mxed continuousty with soft water
containing about 1 x [err] M of~ 3ETr] " in order to obtain a dough

containing 25 from45 to 50 % of water, and 0.66. % of sodium al gi nate ar et
sinultaneously incorporated therein. This mxture i's produced in the first

part of a.dqubl I t r SWUCGC

Sur r ounded A%, - aiereleht EHggé?sivé‘aé’v%&%]dé\{J g By §ﬁ§é¥8n&89

epen ent jac posst o circulate

fluids at nycfxéeecrse% WRIBR" @&uszesposé{bi@etdora%@aha%selu&ae sxtruder has -

hal f a doZen successive zones iIn which the operations 5 m xi ng,
kneadi ng, qied mirigiits deimperaeapks Ny T Ot 1ex tgtesdedit chls|eQWthEeeﬂﬂﬁﬁbéf Wi t hout
interruption. The starting materials,- water, ground rice and alginate are
then pour g vadifgla dolzeppenccassivelacinestimo\rhicmf thiecoperatdlens The
sinple nmixing operation 10 continues in a second zone. In these first .
zonesSor i9f tH&iMg,skneaddngy gadakiBisafeion ¢ ROqlinghaadaegtENaLoBpart and

o0 SIS Lt S kRl End MRS o 0

The starting materlals,-water,_grouné rice and

alginate are then poured through a hopper into the first
zone'of'thé.extfuder. The simple mixing operatibn. '
10- 'cdﬁtinues in.a second zone. In these first:zones_or in
the first par£ of the extruder, the flﬂﬁﬁs are wide apart
and are simply positioned in order to mix the material and to
advance it into the extruder. |
" In the fplldWing zohes, the dough is thoroughly
15 kneaded.ana'subjected'to considerable shearing stresses
bétﬁeén the écrewé, the fxmﬁts of_whibh are closer and
oVeflép more intimately.. The exact arrangement of the
" screws and of the:pitches is set up and the rotational.
speed of the.screﬁs is adjusted so that a pressure of about
20 95 bars prevails in these zones or in this second part -
| of the extruder. A heating figid is circulated in the
corresponding ﬁx*ets.'sq that tﬂe tempegature of the dough
is maintained jﬁst'béldw 100°¢.under_the effect of this
heaiing and of the heat generated by the friction. The
25 péssagé of the dough in ﬁhis-second part of the extruder
takes on average 90 seconds.

In the last zone or in the third and last part of



“advance it into the extruder. In the follow ng zones, the dough is
thoroughly 15  kneaded and subjected to consi'derabl e shearing stresse
ibetween the screws, ‘the flights of which are closer and overlap nore

“Inti‘matel y.” The exact .arrangenment of the screws- and of- the pitches is
up and the rotational speed of the screws is adjusted so that a pressure
-about - 20 95 bars prevails in these zones or in this second part of the
extruder. A heating fluid is circulatgdgdn the corresponding jackets, so
that the tenperature of the dough is nalntained just below [‘err] under the
effect of this.heating and of the heat generated by the friction. The 25
passage of the dough in this second part of the extruder takes on average
90 seconds. In tthe kasttudene theiscrdws tdrier draadgbdsanpaadjuwdted inl Drdere
extruder, the screws are arranged and adjusted in order to exert--a thrust
on the gelatini $&de#gEg§h2ai Fowgieron dhpgalatinisedugaughelir endes dw die. A

ling fluidig circylated in the jacket of this last part so that the 5
Conperature of FRECEEFUEREORER the SN R dhers Rocpari1g AIAHE Homont
when it fLamLoesdi £ tdbedie: i tge! L | Gl stael Pl at
bl orced by o pl SHATLE] CaR ARt ke | T ena GO TREL R 1 Bt P e

outlet of tgie ditdmpekBOuPaSHR 16 extiAHRE pisthlis G8bAL ABGEELTPNePTagRO %
It is inmmediately plunged or . -

- at the moment when it emerges from the die. The die itself

~comprises a thick steel plate piérced by a plurality of
small holes haviné a diameter of b.9-mm.
| At the outlet of.tﬁe die, - the pasta has a degrée of'
10 gelatinisation of 100 %. It is immediately plunged 6£
drawn out continuously in a bath containing 2 % of CaCl,.
The residence time of the pasta in this bath is about 8
seconds} It is then positioned on an eopen mesh
endless belt and is simultaneously passed under a strong
15 vertical flow of air and above a strong-suction orifice.
It ig then cut into long pieces and arranged into balls

The pasta is then dried over a period of 3 hours
at a temperature of 50°C atl a relative humidity of
30 8. It is then abruptly cooled under 'a strong flow of

20 cold éir at 30°C and under 90 % relative humidity.

The rice pasta thus obtainéd resembles a'tanglgd
gléss fibre. It ddes not stickrauring cooking. The-
losses during cooking.are less than S %. Thé'pasta is
ready for consumption after cooking for 4 to 5 minutes

25 * in gently boiling water, in aproportion of 75 g of pasta
and 1.5 g of salt per half litre of water. It has-gn

elastic téxture judged as excellent and typical by



r

drawn. out continuously in a bath containing 2 %of [err]. The residence
t i areof the pasta in this bath‘is about 8 seconds. It is then positi'oned
open- mesh endl ess belt and is sinmultaneously passed under a strong 15%
il flow of air and above a strong-suction orifice. It"is then cut
- intoTong pieces and arranged into balls The pasta is then dried over a

" period of 3 hours at a.tenperature of [err] at .a relative hum dity of 30
% It is then abruptly cool ed unggL a.strong flow of 20 cold air- at .
[err] and under 90 %relative humdity. The rice pasta thus obtained A
resenbles a tangled glass fibre. It does not stick during cooking. The
| osses during cooking are less than 5 % The pasta is ready for
" consunpt | expEnigncasotiasersr in thescoumta bes 2 oniyigewifl Ehesiel i ng wat er,

i na proportion of 75 of pasta and 1.5 g of salt per half litre of water.

It has gn éﬂ ?54'F5¥§ihﬁ§ j udged as excel l ent and typical by -13-
experienced tasters in the countries of origin of these Oriental noodl es.
Exanple 2 5 . Rice pasta is produced in the nanner described-in.
Exanpl e 1,gddMpiesiong a round grain.rice flour . Pasta of -a quality :
conpar abl obtained in Exanple 1 is obtained. However, the pasta

of Exarrpl e 1 has.piceulpakaat h.§| bi‘oéhé@@riﬁ eld!'fanner described in.

Example 1, but using a round grain rice flour . pPasta

of a quality comparable to that obtained in Example 1 is
obtained. However, the pasta of Example l has.a
substantially firmer texture.

10
Example 3
Rice pasta is produced. in the manner described in

"Example 1, but using a long grain rice (Oryza sativa

indica) semolina. Pasta of a quality comparable to that
15 obtained 1n Example 1 is produced.

Erample 4
Maize pasta is prepared using an extruder similar
.to the one described in’ Example 1.

20 A_dry_mixture containing 99 % of cornflour and 1 %
of sodium alginate is prepared. This dry mixture and soft
water are continuously introduced into the extruder in
order to form a dough having a water content of 45 &.

- The dough is gelatinised at from 90 to 95°C under

25 'a pressure of about 85 bars. with wigorous mechani-

_ cam--working over a period of about-30 seconds.

The gelatinised dough is extruded through a cooled



’10,Exanple 3 Rice pasta is produced in the manner described in Exa
but usimg a long grain rice (Oyza sativa indita)senolina. Pasta of
Jquality copmparable to that 15 - obtained in Exanple 1 is produced. ) g
4 Nhize pasta is prepared using an extruder simlar to the one descrMNgd/n

Exanmpl el . 20 A dry mxture contaif%pg 99 % of cornflour and 1 % of
sodiumalginate is prepared. This dry mxtlre and soft water are S

continuously introduced into the extruder in order to forma dough having a
vat-er content odieth#@¢inthamadlghoilesgefali dimmed RHe fextmuded pagéar] under

25 a pressure, of _aboyt 85 rs. W .thovi gosou |- I Lhngcover a
period of aboutiﬁcf‘%e%or%“ .e"%%(‘a&sef’gt F#’Ige?j&d%%g is%etxtt‘rﬁ%dgggéékogah a

cool ed -14- the dieiang ditahlashel degoee(0f gedathndisattiondod Pasda It at a
t enper at ure of o) t I t he ' d .l

degree of-gelat%%ié%éqﬁnéﬁﬂiiggk&?hft?igggééﬁé %ﬁﬁ%%%?aa %ﬁ?&s°?§§§%§%ﬁg

t hrough a bath tohteff fa@ls The pasta[ &srthemrpagsesd over ameopgasmeshover

an_open fesh engdl@fsed dds Viitie ! RReRhEEr W Lh 3 & 1S shpEhage 1S
driven of f and entral ne neans of an alr blast above and an alr suction
frombelow. |f dhdrimn gffnang entrained by means of an air blast

above and an air suction from below. If only the blowing
from above is carried out, the water is driven off from

10. the pasta laterally and the pasta cannot be maintained
immobile on the belt. If only the suction from below is
carried out, too much water remains on the surface of
the pasta. However, if the effects of blowing from above
and suction from below are combined, the pasta is well

15 distributed laterally over the mesh, it lies flat thereon
and is effectively freed from water which it has )
entrained on emerging from the CaCl, bath.

- The pasta is then cut into lengths of about 2 m
20 and is arranged in small piles by allowing it to fall
vertically. The small piles or balls of pasta are dried
for 2 hours at 70 to 80°C at a relative humidity of
' 90 %. They are then abruptly cooled using air at 30°C
and 90 % relative humidity. |

25 g : . _
Maize pasta is obtained having a very pleasant.

appearénce and presenting the coiour of maize and a glazed
aspect. It does not stick during cooking. After coocking
for 4 minutes in gently boiling water, the behaviour of



from above is carried out, the water is driven off from 10 the pasta

| at exal'ly and the pasta cannot ‘be naintained i mobile on the belt. If only

thd.swstion frombelowis carried out, too nuch water renains on the '
Ack\of the pasta. However, if the effects of blow ng- from above and

on'Jfrom bel ow are combined, the pasta is well 15 distributed laterally

-mesh, it lies flat therelr and is effectively freed from water

which it has entrained on energing fromthe [err] bath. The pasta is then

- cut into |lengths of ‘about 2 n120 and is arranged in snall pl|es by al |l owi ngw4

it to fall vertically. The s |Ies or balls  of as are ed for 2
hours at #5& 82858 ypen cheve vj(a"s tg‘F 8fop 8 e‘%rU"? abrupt |y

cool e skl el 20Ee7eh 30, i S0 D B 35 paLze pasta is

obt ai ned I easan appearanceé and“presenti ng the col our of

mai ze and ;&e@i@ﬁ%dEiﬁﬂﬁié I@h@m@&swto:stﬁwpq%hngscamM After cooking
for 4 mnutes in gently boiling water, the behaviour -15- the pasta
when CheV\ﬁmdrﬁzlbeﬂ.V\tonthbatof)faanmeshrddlalnaalwhﬂeht as"ebokledht e" and that

of the rice pasta of the previous Exanple. The taste of the pasta is.

al mos3 i deint ithel foomt it pofr ddgei o uiddlensakieisch Thecookking in the

formof porridge or griddle cakes. _ The cooking
water remains relatively clear. Losses during cooking

amount to only 3 to 5 %.

Examples 5 to 8

10 : Maize pasta, potato pasta, soya pasta and lentil
pasta is prepared in a maonér simi1ar to the one descfibed
in Examole 4.' | |
The following Table gives details concerning the
composition of the dry mixtures, the respective quantities
15 of dry mixture and of water introduced into the extruder,
the gelatinisation temperature and pressure, the temperature
at the outlet of the extrﬁsion die, the watér'content and

the degree of gelatinisation of the extruded pasta.

20 Example ' - Dry mixture : Water
_ . e . ' ‘Quantity |
No.. Composition | | (ka/h)" (;/h)
Sodium alginate . 13
6 | Potato flour 74 %
Cornstarch 25 % 40 27
Sodium alginate 1l 3%
25 : '
7 Defatted soya flour 50 %
Cornstarch 49 % 60 39
- Sodium alginate ls




Losses during cooking amobunt to only 3 tQ.5
% Exanples 5 to 8 10 Mai ze pasta, potato pasta, soya pasta .'d
Nentil pasta is prepared i'n a manner simlar to the one described in (¢
EXaane 4. The fol Fow'ng Table gives details concerning the conpositilis
the dry mxtures, the respective quantitjes 15 of dry mxture and o
wat er . i ntroduced into the extruder, the'ggTatlnlsatlon t enperature and
pressure, the tenperature at the outlet of the extrusion die, the water
centent and the degree of gelatinisation of the extruded pasta. 20

mater remains relatively clear.

Exanpl e , No.
Conposi tion

99 % 60

74 % Cornstarch

25 7 . - Def
39 Sodi um al gi na
Wat er No.

Dry m xture

" \Water

ExampSediL
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(@A) 5
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Leni:iFX £ lrgpur

Cornstarch

g iy

Dry m xtur
(2/h) 8
60

1%

-39

74 %

18

Lentil flow

_ Sodium alginate

Ekample

10

15

20

Gelatinisation

Extrusion die outlet

No.

Temperature
(°C)

Pressure
(bars)

Temperature
(°C)

Water
content
%

Degree -of

gelatin~-

-isation
(%)

@ N o u»n

75-88 -
61-68
73-90
- 75-87

90 |
-80
85
77

62
60
57
59

a
46
42
45

74
33
55

97

After passing into the C'acl2 bath, and
draining, cutting, forming of balls

after

and drying under

conditions similar to those described in Example 4, pasta

of a pPleasant glazed appearance is obtained each time,

having the colour typical of the starchy material which

‘'was used.

25

Likewise, the behavioﬁr of the pasta when

chewed is without fault and bears comparison with that

of the pasta of Example 4.

With respect to the cornstarch which was used in

Examples 6 to 8, it may be noted first of all that it

was selected for .its high amylose content with the




Cornstarch 25 % 60 39 5 | Sodi um

al gi nate 1 % Exanple Gelatinisation Extrusi on di e out et L

No.f QO™ Tenperature Pressure Tenperature Water Degree of 10 , w?y

[ery )Y (bars) [err] content gelatin- % - isation 5 ’

75- 84 90 - 62 41 74 6 - 61-68 ° - .80
60— 46 . 33 7 73130 85 57 42

55 15 8 ' 75- 87 77 59 45 97 After

passing into the [err] bath, and after draining, cutting, formng of balls .

and dryl NGobRERts GO doiperslilihgl eb, LIGRIAP ARG B RXARP © 4. pasta

20 ~ of a pleasant ‘appearance i s obta each tine, having the
col our typofath®fsdyie ardioEhheblentdl s Weha N sh 4L dmyliidkew se, the
behavi.our of the pasta when chewed is w thout -fault and bears conparison
with that péctir qutemtoofExtheppotdto25 However, ithhustr @lgecbet o the
cornstarch which was used in Exanples 6 to 8, it may be noted first of all

that it vRRted hatedheodndisagpdhauaptities e meny generous and7-
objective pf conpensating,for the high protein content of the soya and of
the |2nti I“snaﬁﬁcr?ﬁg: .'sgﬁ’%g'nyf‘ﬁs’eﬁﬁ't‘?gnt‘go‘ﬁﬁ%rﬂs dJpugh & ebtadn However, it

must al SO B gesired chewing behaviour of the pasta in gquestion.

10

15

20

25



noted that.the indicated quantities are very genzrziz:zﬁﬁzg::::Fﬁ:Fact It

1S not: necessary to use as nmuch to obtain the- de avi our @
&ve pasta i.n question. 1015 20 25 - 18- CLAI fpr t e
productlon of pasta based on starchy materials |nclu&|n ¢4 gela ation,
extrusion and drying, which conprises mixing a flour or. sennllna of a
starchy material with soft water and an +b8+C gelling agent to obtain a
dough containing from35 to 55 % of water, gelatinising the dough by
hegati ng and kneadi ng .under ‘pressure, coollng t he dough to a 10 _

t enperature bel ow errl. extruding it in the formof pasta, bringing the
“pasta into cont actaHMS, wat er containing a cation which forns a gel with

the ionic gelling agent, and drying the pasta. 15 2. - A process as
claimed in claim1l wherein the ionic gelling agent is an acid _
pol ysaccharide, apd the LahiquagisSedR 8h& * 3 e} A
process as claimed in cla?#:l svsvhereln t he %Ftangagggn?nls an

al gi nate and thes€stdign m&tdi'liﬁﬁ.henﬁn&ﬁjcﬁ'nlﬁmgelat lnxsufion,

5 extrusion and drying, which comprises mixing a flour or
semolina of a starchy material with soft water and an

! "~ ionic gelling agent to obtain'a dough containing frbm

| 35 to 55 % of water, geiatinising the dough by heating
and kneading under pressure, cooling'the dough to a

10 temperature below 100°C, extruding it in the form of
pasté, bringing the pasta into contact with water
containihg a cation whieh. forms a gel with the ionic

gelling agent, and dryihg the pasta.

- 15 2. A process as claimed in claim 1 wherein the

ionic gelling agent is an aéid polysaccharide, and the

cation is an alkéline-earth metal ion.

3. A process aé claimed in claim.l}.wherein the
20 ionic gelling égent is an'alginate 'and'the cation is
divalent calcium.
4. A process as claimed in any of claims 1 to 3,
wherein the ionic gelling agent is added in a pfoportion
25 of from 0.5 to 2 § by weight of the dough, and the soft
water has a concentration of calcium ions of less than

2 x 1074 M.



4. A process as claimed in any of claims 1 to 3, wherein the ionic
fgelllng agent is added in a proportion 25 of ftﬁﬁ&%#%%##a=%=%&by—me1ght of .
' eough and the soft water has a concentration cal ci | ess \/i
A x 10 M 5. A process as cl ai med |n| Jl Lﬂﬂg‘lﬁgl “Tto 4, .
M n the dough is gelatinised kneadi ng under om 70 to
" 100 bars at a tenperature of from®0 to [err] over a period of 20 to 120
-seconds. 5 6. A process as clained in any of claims 1 to 5 wherein the
- dough is cooled to from55 to [err] before extrusion. 10 7. A
process ass5cl ai medl proceys cis llaiimedl in0afy vhecbaim&fl efo exfrusion the
pasta is plunged for 2 to 30 seconds into water at 20 to [err] containing
t he cati onwhgrginohedough drs delfatdmig@edsbyokfedd Mg Inder & A process
as clainmed in an¥%of clainms_1 to 7, wherein after the pasta has been’

brought i nPESE8HESCPE V\ﬁq’f“v\bq é° 390 BerEngtt. Heteﬂ??%tu@((%im er
adhering tgat fAac no mnng ai r downwar ds
onto the pggtgngyéhéiéhégre;# §L°§f§Pa§| ng 5% %Upport and by
si mulgt aneously sucking.in air bel ow sai d support. 9. A process -‘as
claimed in any of clains 1 to 8, wherein the pasta is dried at a
t enper at ur @.of frmnpfﬁbess as clalmed in any of claims 1 to 5,

ﬁ.

whereln the dough is cooled to from 55 to 90°C before

extrusion.

10 7. A process as claimed in any of claims 1 to 6,
wherein after extrusion the pasta is plunged for 2 to 30
seconds into water at 20 to 70°C containing the cctjoh in a

concentration of from 0;05 to 0.2 M.

15 8. A process as clalmed in any of clalms 1l to 7.
. whereln after the pasta has been brought into contact with
water contalnlng the catlon,-excess water adherlng to
the surface of the pasta is temoved by hlowing aii
downwards onto the pasta which is arranged on. a foraminous
- 20 support and by simultaneously sucking in air below

said support.

9. A process as claimed in any of claims 1 to 8,
wherein the pasta is dried_at a temperature of from 50
25 to 90°C and 'a relative humidity of from 30 to 90 % over

a period of from 2 to 4 hours.



“25' to [err] and a reIative humi dity of froanU*To*@G—@@e#er a ps
“of from2 to' 4 hours. -20- " 10. A proce any of
\Lto 9, wherein after drying, the pasta is aﬂ"m m‘mﬂi& l,&
‘process as clainmed in"any of clainmns 1 to 10, 5 ¢ starch.
material is selected fromrice, maize, |egunmes and pot atoes. A

process for the production of a pasta based omr a starchy naterral
substantially as described with 10 pa?PrcuIar reference of any of the

erenples 13. A pasta when produced by a process as clarned I n any of
ainms 1 to 12. 15 20 25
10. A process as claimed in any of claims 1 to 9,

wherein after drying, the pasta iS'abruptly cdoled.

11. A process as claimed in any of claims 1 to 10,
5 . wherein the starchy material is selected from rice,

maize, legumes and potatoes.

12. A process for the production of a pasta based
on a starchy material substantially as described with

10 particular reference of any of the examples.

13. A pasta when produced by a process as claimed in

any of claims 1 to 12.

15

20

25



