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PREPARATI ON OF PASTAS 5 BACKGROUND OF THE | NVENTI ON The present inven&%é( ,
relates to the preparation of pastas and nore particularly to thél}kg,C4w9%},
preparation of fully cooked, shelf-stable or refrigerated, acidified pasta
products. 10 Current, conventional process for nmaking shelf stable,
fully cooked, acidified pastas is by making raw pastas first w thout acid
added (either by extruding or sheeting/slitting), cooking the pastas in
regul ar water (either by boiling or steam ng/water, spraying), then dipping
t he cooked pPTHEFPARATIONDE PAR (or packaged with acidic water), coating
with oil, packagling 1n bags, an ol l owed with in-package pasteurization.

15 For _exanpl e, USP 4734291 descri bes a process which does not use

aci di f Ped WatBACKGRO OF INVENMIION), but instead, regular raw wet -
pastas are steanmed first to give partially cooked pastas, then a certain
anount of acidic water is added to the partially cooked pastas, which are
finally packdiedresedt invertionrelates e the(preparationcofipastas amlifnore papticwarlytoghe 10
20 m nut e ) ' r | ' e cooked
by boiling b tepr?gﬁann&%lﬁg&(ﬁ&%%?&%é?%e@ relig céﬁt%djéae@tﬁg? pda pitudts” “O di
water is added to the pastas which are finally packaged and heat processed

and whéPein aheadnk N@nV&HHoha frééed8 for ek SneiF'3table, SAUGIcobked, Gaibified Pastasisdy

PDL.

provided to neytralize the acid tast, r cqQnsu i on
above-nenti o %’E%P%‘tad&i‘rwl ub%&é&@‘éis&&’ﬁr X é‘ﬁ%
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on. 25. ..._Lhe

O exprpding or sheting/sittinglor

(r]I educe t h_edp ;ﬂﬁbﬁhg@l@paf%tasﬁﬁiﬁguhi' g&mﬁéiﬂ_@r ba doiling ion steamitigfiwater, sprayingy; ahdny ,
irect acidifjcatign of, a, pasta do t |

step needed i p%'é%&‘l‘afﬂfﬂée.d %&M?%ﬁggﬁﬁgg{@d%@%&%e‘gﬁg&p&gg@égﬁ@m ng
di rect addi tioilp patkagingis bags, ahé followed withintpaskage pasteutizationor red i nto pasta
shapeslBy either extrusion or sheeting/slitting, the extruded or

sheeted/slitted, raw, wet or dried, acidified pastas are thea@ggoked |°§*n
regul ar wat eForexamplecl 8B 453429 dlesgribes A ProcesEWhich dpes Rotuse A meatesbogling

| east 85[ err lfer pdstbakitipk Baitstedd, Reghtdr Savw/vadl pastasare 3redmee Sirst 6 ﬁﬁ/@ gaailipgai n
under conditi oné ui valent to .about 10. m putes est&gag&?r@]ec. thoulgtgi I n
this process R e{&sqaésﬂxapéc%pne@gggboﬁaﬁl CVateE o Y §80Ke

boi I'i ngast Sp fﬁa&taf,txtﬂi?h aredially’pacagadranid hiest prboessais(eqﬁelalewvbmmp&mmuat@

not steane I.[S | LN order f. - gV |

starch and aéﬁ“ﬂ‘,‘tegh??%gogﬁgé#égm&es?R?osce ﬁlggﬁnﬁﬁlfag{agﬁ?eaf‘#gr@gp gg’gi,ﬁﬂétggtuﬁts
in a reducti maciflicpeseraafier whitlya aertaie hinoust qfacidicwateets added to the pasteewhither e
I's a need f Ol @RRIFR)aCkdYed ARE fiedt PYle¥del 4nf Whifdin Akhite reGRAliANY lenRiABbR as

sodium bicarbonate are provided to neutralize the acid taste during consumption.

2 . . . ..
> The above-mentioned patents describe processes which attempt to eliminate or reduce the

cumbersome process of cooking pastas in acidic water. Ideally, direct acidification of a

_ pasta dough without any further acidification step needed is desirable. For example,USP
4597976 describes a process using direct addition of acids to the pasta dough wich is then
formed into pasta shapes by either extrusion or sheeting/slitting, the extruded or
sheeted/slitted, raw, wet or dried, acidified pastas are then cooked in regular water, the
cooked pastas are then steamed to a temperature of at least 85°C, then packaged with

30

acidified sauce and heat proceésed again under conditions equivalent to about 10 minutes
et 93°C. Although in this process the pastas are not cooked in acidic water, a water
boiling step is still used. Also, in this process the raw/wet pastas are not steamed first
before boiling in order to prevent leaching of pasta starch and acid, and the absence of this
steaming step, therefore, results in a reduction of pasta acidity as well as poor cooked
pasta texture. There is a need for a simple process involving direct acidification of pasta
dough while alsa retaining cooked pasta acidity and good texture.

35



dough while also retai'ning cooked pasta acidity and good texture.

I'nst ead of cooking acidified, raw wet past in boiling water as in the
process of USP 5 4957976 we have developed a process described in
cbpendi ng USSN 08/ 456161, for the preparation of a pre-cooked shel f-stable
or refrigerated acidified pasta product conprising mxing pasta ingredients
together with edible acid added to prepare a pasta dough, formng a raw wet
pasta fromthe pasta dough, steam ng the raw wet pasta a first tinme and
then treating the steaned raw wet pasta with water, afterwards steam ng the

D O ol ALl 12 PR ek M BRSSPSR,
gg gte; a? ;1/5ag r@gdg‘fé;lwﬁ lﬁﬂd&dg@?@@d d pdbdr‘eleﬁdd;s{ttrubed ih leepeidirg USSNI 08/4ﬁﬁdgurfor thee
Bast a textur ™ gﬂ’f’é Wefﬁ%k%‘rs ”ﬁt&ﬁﬁfe %reﬁfqegatg%%,géﬁgfﬁgﬁ%}oggc&%%?ﬂmg
texture. Alt hnixiig paksta mgrdmnts togethmsudseqxblepad addesltot prepantia pasta dbwghh

act di f1 Cat i 0D Aaklet Wasta BinPHEDaBY RHUPH Weabfidd tHeirdhR 13480 2 4G indnd

egg white, thrs ncrease “cost ,
conduct ed by then treating the steamed rryviwgepasta with W&t% a@md%mmg élmméa By

addi ti 3 of * agislas tichhid BRI pabidgsich E twiee srebd pasta eitheriith Hedt praReRRBW?

(not mxi ng rour wi.th acidie water. or flour mixing with acid and water)
and the use d¢imd m@é&#atwpﬁmcmt@wsm ubl e/ col d water insoluble acids.
W have found that by addi ng encapsul ated, hot water sol uble/cold water

i nsol ubl to the d he oH of t han t
dough pr epar i i 5enFaGFEFEY theh 28R °m€§qﬁﬁ°\§g® e\ sfough iig' B, B8 sista"
first, then rpmtengand stardh matrix Steudtre cangd| damaige dcphlend aaatertexmehwmw¢e

f
ooty e AR Wi Raca, HORHSE, thl FellcO DGR RE 0k %‘“ﬁw
addi ng encapsmemredjbyﬂmdmemdpugbmﬂﬁeatmraethadémbmmrewgbmﬁ@%gf .
dough have a Jagit Qich! £3¢lelf Swhift2thisRoligXAls6 Gncdéase A6t STRErERME, € dwbrkOMas Been

T xi'ng wi th feoBgHciekBy mﬁﬂt ot e i dal ot Shueil ! Bion of

invention, theids, thés wofkvindiding thé addition bDkcid he the dmghé(hot)ﬂnﬁ&g flour with acidic -

20 water or flour mixing with acid and water) and the use of encapsulated, hot water
soluble/cold water insoluble acids. We have found that by adding encapsulated, hot water
soluble/cold water insoluble acids to the dough, the pH of the dough is higher than the pH
of dough prepared by dissolving the same amount/type of acid to the water first, then
mixing with flour. We have also found that after both doughs are used to make pastas and
cooked, the pH of the pastas is the same or similar. Evaluation of pasta texture shows that -
pastas prepared by adding encapsulated, hot water soluble/cold water insoluble acids to

. the dough have a better texture than the texture of pastas prepared from the dough by
mixing the same amount/type of acids in water first and then mixing with flour.

25

30 SUMMARY OF THE INVENTION

According to the present invention, there is provided a process for the preparation of a
fully cooked shelf stable or refrigerated acidified pasta product comprising mixing pasta
ingredients with an encapsulated, hot water soluble/cold water insoluble edible acid,
forhﬁng the dough into a pasta, steaming the pasta a first time, then treating the steamed
pasta with water, afterwards steaming the pasta a second time and finally packaging the
twice steamed pasta either with heat processing or under modified atmospheric

35

conditions.



fully cooked shelf stable or refrigerated acidified pasta product
conprising m xing pasta 35 I ngredi ents %ﬁth an encapsul ated, hot water
sol ubl e/ col d water insol uble edible acid, rmng the dough into a pasta,
steaming the pasta a first time, then treating the steaned pasta with
water, afterwards steam ng the pasta a second tine and finally packagi ng
the twice steaned pasta either with heat processing or under nodified

at nospheri c conditions. -3 - DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS 5 The pasta ingredients may include a dry farlnaceous
ingredient and water. wth or mnt m G o forma
dough. The faPEAAdLELDEAGRIE atdipd R LMD P senpl i na,
rice fI%nw buckwheat fl our, durunrflour regul ar wheat rour whol e wheat

flour, far| ne I our .cor fI our or mat erj al th
dependr ng 10 ‘g é;y%meqy&%rg@em@ﬁer fﬁlt’ w“% r‘r’gh%ﬁg
and durum f | ooue mmomraﬂﬁaweedo famm edomgh:la‘die faxinaceous mgnedisltsrmagbeemner Qr more

macaroni, et C%fdar%'s%?%ﬁg%%oma&k& bt flo6, gm%?ﬁ@rr; LWl whast a.

such as noodl aceous resent |n ah anount

of from 75 tOWBG}%ﬂOﬂI' tfrnefiqur; m@auém stmhmw&asmmgum f Jepending 15
and parkl cle gj @%ﬁ@r@g@;ﬁ}bg, td\éﬁ%&fﬁ@h \éexﬁaura%dfd%mxﬂ%apm preferred

[ ngredl ent | S nor

é@m omg on the tot& wei ght

of the dough. forigtre s B 481D o s R OPE O JPieRb R ee

|2 g?r edi i ?: nt Tgﬁyreﬁ@reﬂrmﬁéﬁﬁrphsth,%uﬁﬁ[a@hbédrffﬂﬂe mcmumgrydééﬂtdmﬂﬁﬂﬁpfek?ﬁto
err e. wat er _usegd. may, al ine. and S rom

6.5 to 7.5. "&E@ﬂ@@%@ﬁf’fﬁ?@{ ek oy "'°a‘f 31, 8@@ % at

a Ievel)e ng abmntpaimtle)sngél%mmmngbf wafer imixeddwigh ﬁwfanmcedmsanguedlest llsatmmdly 5%

and 10%-ei n . @Q@] ﬂﬁﬁ@

t her eby mcrgg&;‘ngsetf’t:‘?/‘éﬁ éﬂgﬁ%g%]n rn%ogés@s&%ﬁ?gw er| al ost:lt}(lﬁ'u

as dried egg whafter m@w@dtbﬁg@n@ﬂwmmdleymbhﬁm tp|38 GHW%“ ¥, 25

may if desire 0 I eyl R or BiRaliAL ahPihe! umsaﬂlyamﬂts.s
5.5% by wei ghﬁi rrnbl% k?ggdggﬁﬁc@&@%deaup to aboourt 22% by werp;%rt for “liquid

peructs bas®d-n t he wei ght of

20 Wheat gluten is typically included in the dry ingredient mix at a level of about 2 to 20% by

weight of the dry mix, with amounts between 5% and 10% being preferred, to increase
the protein content of the pasta thereby increasing its strength and firmness. Dehydrated
egg material such as dried egg white, dried eggs and dried yolks and/or liquid whole eggs,
may if desired, be included in the ingredient mix at levels up to about 5.5% by weight for
dry products and up to about 22% by weight for liquid products, based on the weight of
the dry ingredient mix. Whole eggs and egg yolks generally are used in the production of

_ noodles, while dried egg whites are generally used in the production of spaghetti. In
addition, glyceryl monostearate may, if desired, also be included in the ingredient mix,
particularly in the production of extruded pasta, to improve firmness, reduce stickiness
and minimize absorption of water from the sauce component by the pasta. If used, the
glyceryl monostearate preferably is present in amounts of from 0.5 to 2% by weight of the
dry ingredient mix. It is to be understood that wheat giuten, eggs, and glyceryl
monostearate are optional ingredients in the dry mix and are not essential in the
production of the pasta component. When the pH of the water used for preparing the
dough is from 7 to 14, it is advantageous to use propylene glycol alginate in the dry
ingredient mix to obtain a pasta with an elastic and firm texture, preferably in an amount
of from 1 to 10% by weight based on the weight of the dry ingredient mix.

25
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the dry ingredient m x. Wole eggs and egg yol ks generally are used in the
production of noodles, while dried egg mhlt$8 are generally used in the
production of spaghetti. In addition, glyce nonostearate nmay, if

desired, also be included in the ingredlent m x, 30 particularly in the
production of extruded pasta, to inprove firmess, reduce stickiness and
mnimze absorption of water fromthe sauce conponent by the pasta. If

used, the glyceryl monostearate preferably is present in amounts of from

0.5 to 2% by gipéd 9@355 fi sdE r&rﬂ;%‘e&%srgh& aQ&edtSclﬁ&eH%r Bgéﬁia%ﬂﬁ%éylw

wheat gl uten, ﬁdﬂg ) nonost are optional, ingredients’in
the dry_ mx a ite thep iag mﬁmonetsaf@omoysrt@)éi’a’cbwmgb? ased opah tetal
conponeht . WigRight6f thE'p Qgtathe water used for preparing the dough is from?7
to 14, it is advantageous to use propylene glycol alginate in the dry
ingredient mx to obtain a pasta with an elastic and firmtexture,
preferably i nThe\esvapsulitedhcid tanisimixed Haothy pasea digtedientsanayobe drtyeacid; ioggdniodr

1 avour i ng. stperea. hbieh s et £ wit U BAand SRR Rifos B AE Bl e

past a dough,  such.as icitric,fomatic; lasticf malin, @cetic; tartasic thy ic and phasphericlaeids.ot al
5 Mei ght rhf aa@ﬁséagrﬁa&mif ﬁg,agfmné 4 £ Shsfilfich R3hodpableadiel e behdie
pasta ingredi ents may org nic_or |narg anlc IS sultable

for use in fopRimpeneatst tis produat s the desired pHldesil. Mayhc@etdubéucae gitrigsacid, - ¢
fumaric, |act gigcoli®h¢ig lachsiRlang acétit'dcit, eG. viRkghrORdVe bkt foud t&Be Emi@maﬂy well
aci ds. The acr g %ed myst .nat | np é{lﬁto the asta a taste whic

i nconpati bl e W“teH QHise 4 A E‘Eﬂ?ﬂtﬂ? gas&cq 0§Rduct at the desired pH
level . ]el\é:al :jc acid, lactic acid, C|tr|]£: acid, D gluconic ac:d | act one and
aceti c i . un r

acet o 181 0, EadlonlhBRSRsolEYRNEH: LRIRL AP, REASHATH I8 bopilings
mat eri al s i ncsustias bydrogematedozoy|bean oéd'egxdaﬂmdm@ﬁed starchés, maltodextdmgeiatinj ngs
such as hydro.

mal todext)rll n, Hgh ?tatﬁ?(r?g%o gr?gi é gl'ycéri e%msgé g‘ d]ﬂg ,ﬁﬁf:ealglesi nat es,

zein, gluten and gum materi al s. The encapsul ated acid is normally added to

the dough bUtTH@&fba%&WtéH‘E@d)ﬁslﬂoﬁhhﬂsgad&Hetroltﬁé db@glﬁblﬁhﬂfeh@lﬁﬁ éiitapduldting al so

be added eit hr%% etil i$ Q%hc\)l\r%n%{g 1f£ %aly'%g%e a%dec{] gltﬂcel' £ the Water followed by the flour or

mixed with the flour followed by the water.

The amount of encapsulated edible acid that is added to the pasta ingredients before

steaming should be sufficient to provide the pasta with a pH of less than 5, preferably less

than 4.6 and especially from 4.0 to 4.4. The amount of edible acid present in the pasta

product is usually from 0.1 to 2.5%, preferably 0.2 to 2% and especially from 0.5 to 1.5%
by weight based on the total weight of the pasta.

25

The dough may be formed under pressure by conventional methods such as sheeting,
kneading or extrusion into a variety of pasta sizes and ghapes, e.g. ravioli, spaghetti,
macaroni, noodles and the like.

30

The pasta which is steamed the first time may be a sheeted pasta, a sheeted/slitted pasta,
35 or an extruded pasta all of which may have been cut to the desired size.

The steaming of the pasta the first time may be carried out using saturated steam or steam

at atmospheric condition, e.g. at a temperature from 85° to 100°C and conveniently from

95° to 100°C for a period of from 1 to 5 minutes, preferably from 1.5 to 3.5 minutes. The



mxed with the flour followed by the water. The anpunt of encapsul ated
edible acid that is added to the pasta i ngredi ents before 25 st eam ng
shoul d be sufficient to provide the pasta wth a pH of |ess than 5,
preferably | ess than 4.6 and especially from4.0 to 4.4. The anount of

edi ble acid present in the pasta product is usually fromO0.1 to 2.5%
preferably 0.2 to 2% and especially from0.5 to 1.5% by wei ght based on the
total weight of the pasta. 30 The dough nay be.fornmed under pressure

by _COHVGH]EIOnﬁkst@ﬁbh%iﬁu@@dbk%rgﬂeﬁhsd%&t ldaaqwhl ds&hesu:ﬁch tlof shiepustant.g. at least
vari ety of pa si,zes r etti, macaroni,

noodl es_ and tﬁé%W@reffW@%pﬁgftgn @H%% "gfaﬁ Htﬂ’ q%atgfl rst tine may be a
sheet edspasta a sheeted/slitted pasta, or an extruded pasta aII of whi ch

may have beenyﬁg@a&ggﬁﬁg&&%ffﬁ%xﬁé B Shor Pt Ewhh A0 offer IOGOAN Acddi |

first time m out ng sa eam or
condi tion, e. goismrego tlmm;taaplmabesubsewnépeqktmﬂms@aahbyé@m asecpyd timem

95[err] to 10@%?&6}:1%({]@60%3 e thét&&@nénttﬂtﬁtﬂ@meﬁﬁa Wé@irﬁé(iibhb’usir{ m
1.5to0 3.5 nmn rst ste steamngpggi)o or I ni at

eI
| east part of celdordat pates ﬁ'@mpﬁ@bpggﬁ'gengg Bomye.§ #B e OB erRI Eﬂ
subst ant? al I y frahd 137010540 468 st préferdly Gom §0°’Ebessmsmmhe&mrdtbns biethe

time is then treated wt er to | de suffl nt i eto
the pasta to E’r?éb‘l"?é‘vgﬂﬁ‘éteaﬁlaﬁ't‘mE%R “’5 °8f‘taﬁ1§“8 ‘5“5&“‘&%’ rrﬁgpeém?

time e.g. frofrof) fordnGaicedd. 1 wecayidito STthinutesepreferatily fibm 0.2 keconds tar 1 nm;utband
carried out u t

fromO.5[err] @°3%p&%?4‘%6 erpfé‘,s\ggéroe %?%gm%g % ti(g% %f%ﬂ%ﬂ)%%err
and nost pr ef theawsatyr may be pefermeq eitberds| my]mz thAWtEththéhﬁmfaf&t aF b:smersmse
most cohVeni epje nalfAGiiie3jdt@n Of the contact with the water may be for a

period of time from for 1nstance, 0.1 second to 5 mnutes, preferably from
0.2 seconds to 1 minute and nore preferably fromO0.5 seconds to 1 m nute.

The treat ment Agfer ﬂféﬁwﬁéﬁ@éﬁtﬂleﬁt&&ﬁ%pm heéxﬁ&i thve tfiest tineey tecpastit steamed &isediad
by spraying t lee%l Smtxl? a.ltly coo. ethgv%%s a. slggammg of 31' pgsta the second time may be
performed in a similar manner to steaming the first time, viz. using saturated steam or
steam at atmospheric condition, e.g. at a temperature from 85° to 100°C and conveniently
from 90° to 95°C for a period of from 1 to 5 minutes, preferably from 1.5 to 3.5 minutes.
The moisture content of the pasta steamed a second time is usually from 50 to 70% by

weight.

20

23 Before packaging, the pastas are advantageously coated with edible oil to inhibit sticking.

The oil may advantageously be coated onto the pasta by spraying. The oil should have a

~ melting point below 40°C, preferably below 35°C and is advantageously a vegefable oil,
e.g. soybean oil, peanut oil, olive oil, sunflower oil, safflower oil, canola oil or any
combination thereof. The amount of oil coated onto the pasta may be from 0.5 to 8%,
preferably from 1 to 5% and especially from 1.5 to 3% by weight based on the weight of
the pasta.

30

The pastas are finally packaged in suitable containers, e.g. flexible plastics pouches or

35 glass jars. After sealing, the containers may be heat processed to pasteurise the product
(in-pack pasteurisation) and render it shelf-stable. In accordance with the present
invention, the containers may be heat processed under atmospheric conditions which
provide a sterilizing value equivalent to 10 minutes at 93°C. For example, a commercially

pasteurised product may be produced by processing the sealed containers for from 10-20



15 the pastas in the water. After the water treatnment of the pasta
steaned the first time, the pasta is stean a seond tinme to substantially
cook the pasta. The steaming of the pasta the second tine may be perforned
in a simlar manner to steamng the first tinme, viz. using saturated steam
or 20 steam at atnospheric condition, e.g. at a tenperature from85 to
100[ err] C and conveniently from90[err] to 95 err]C for a period of from1l
to 5 mnutes, preferably from1.5 to 3.5 mnutes. The noisture content of

the pasta st ‘?ﬁffﬁ@sﬁﬂﬁﬁ%& Jr's%rdﬁt%g-l%bd?.VU 61'P£Br5;§letti&1 Jﬂiiéabyrdwssﬂigt the25
Bef ore packagi ng, the pas r advant a eou fjb% g{gd Ie oil to
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sprayi ng. Th r&b}ve&h@wxﬂnrb%fﬁ:e%rﬂmldts ng p0| nt bel ow 40[err]C, preferably
bel ow 35[err? C and i s advantageously a vegetable oil, e.g. soybean oil,
peanut oil, olive oil, sunflower oil, safflower oil, canola oil or any

conbi nati on tﬁﬂmrmvaeﬁjhﬂ’tarsmlng thie paStb.s mq’aekhgedunderhnotﬁﬁsi stmosphdsie from 0. 5

based on  ho Gk SRt IBReLioL s LA SAREELA, The R cinb et iy e
sui t abl 8 co nmrmnglor@ of 2 mme of eltrpgqmdc@ﬂpmwg@ e s lsgqoawtaoaalb usad,t &g
sealing,” the ,Go#ié 8f rté(f(g%op&)f'@%s I aoRpsed to pasteurise the product

(in- pack past euri sati-on) d render it shelf-stable. In accordance with the
present invention, the containers may be heat processed under atnospheric

condi tions WThe fpaﬁta@ytdaacai By theiprdcessef the presert quventibe nétaih codKeddcidityemdat

by pr oeessi ngPTHen B ERRFEMARToneRer MiH ad el A bGP pAtCDC
wat er g‘r@ r zt g?mo&her advantdge dfithnpresenp inyention is that because thecpastas gre natgooked i ljnow
oL 8 285, 4 g5t R B it 6

in order to preserve ucts

seal i ng, t he dggree that i raditional geqresses wh etmo}qns avﬁmrpﬁemhetwﬁamd lsaching
preferably abfﬁi@ﬂa%ﬁrsﬁ%&ﬁéé&élﬁﬁ%w{ﬁ?tdﬁﬂ plt&d atnosphere may conprise
nitrogen alone or a mxture of nitrogen and carbon dioxide as is
conventional ly used, e.g.

EXAMPLES

20

The following Examples further illustrate the present invention:

EXAMPLE 1

25
7.65kg. Durum semolina are mixed first with 2.3 kg. water in the mixer of a Mapimpianti

. pasta extruder and then with 50g. malto-dextrin encapsulated citric acid powder (Balchem
Corp’s C-M100-70). This dough is then extruded into a Cellentini shaped pasta and
passed through a steaming/water spraying tunnel for 3 min. (98-99°C temp). The steam
cooked pastas are then rinsed in cold water for 30 sec, mixed with 2% vegetable oil,
packaged as 100g. pastas in a plastic pourch and then in-package pasteurized for 40 min.
(95°C), at a pH of 5.1. This pasta sample has a firm and elastic texture after 15 sec.
heating in boiling water. '

30

35
Comparative Example A

35 g. citric acid (equal to the amount of acid in 50g malto-dextrin encapsulated citric acid
used in Example 1) are dissolved in 2.3 kg water first, then mixed with 7.65 kg. Durum



a-ratio of N2 to CJerr] of 80:20, 65:35 or 50:50. The pastas produced by
the process of the present invention retaiR _cooked acidity and have an

i mproved texture when conpared with traditional pre-cooked/acidified
pastas. Anot her advantage of the present invention is that because the
pastas are not cooked in 15 hot water any flavoring, seasoning or spice
that is added is retained to a nuch greater degree that in traditional
processes where cooking is performed in hot water and | eaching of the

fEL avour s }nt ?ﬁﬁxt}ﬁ)af lQﬁiﬁitdwFH‘%ttﬁén aR4L6 n‘{i‘k_@ﬁ@idiﬁ’i&%kt ;¢ Eg&iﬁas'%ﬂoﬁgig;tﬁ%\gﬂg

anpl es further | strate {he pres vention:. .
Dur um senol i rP&O"&\dB"erffei‘é'ﬁ’efii“F g’?‘"ﬁﬁf'ﬁ %H%Phg’.ft@éf’@fta 15 ﬁﬂ%i’fht&éﬁe qutadtexl%re 15
Mapi nprant i @@afatmtarghdﬁrbitam_ddim elastid) 50g. nal t 6-dextrin encapsul at ed
citric acid powder (Balchem Corp's C MLOO-70). This dough is then extruded
into a Cell-entini shaped pasta and 3 0 passed t hrough a steam ng/ water
sprayi ng t unrGdmgaoativé ExampleB8- 99[ err] C tenp). The steam cooked pastas are .
then rinsed in cold water for 30 sec, mxed with 2% vegetable oil, packaged
as 100g. pastas in a plastic pourch and then in-package, pasteurized for 40
mn. (95[ err JAcyimilax pracesyre o that destribed ip LnmpasativsiFaample 4 15 sarfechpyt wsingahe c
textur &%af t ©lsarh 0fond At GF ingretthds] i (46 ditionfeqGaiER VF algradiery i akiter. 35
g. citric aci eq 0 the amount, of acid.in nmal 1 0- de in .
encapsul at ed IB’}té‘ﬂ ‘iﬂée’i"& CEFEEG"‘H?WBQSW watey ﬁ‘fﬂ’é"gm ‘f")r‘(lh é?‘g’ PR er
first, then mixedtwith flourfiSf; akd thenumnined in citrié-aciklpowdencTheTpH of thisipdstd is alsben
used to nake L, di i ed Kk f ] §Faﬁii ed in
Exanpl e 1. Téﬁ&ﬁ*{hﬂ%@&%ﬁ%ﬁ igﬁégﬁagoﬂék%gg’{. bﬁ%ﬁ{ég&gq{‘g‘g re |§ poor,

it has 1? shoBxammplecA utinatsasigood s thettexture of pasta prepared in Example 1.

A textural measureement is conducted as follows to compare samples of Example 1, and
Comparative Examples A and B: 100g of pastas are heated in 700 ml boiling water for 15
sec, then 50 g of these pastas are placed in a Kramer shear press cell and the pasta
firmness is measured by a textural analyzer (Texture Technology, Inc.). The test results
20 show;
Samples Pasta Firmness
Example 1 5.65kg
Comparative Example A 475 kg
23 Comparative Example B 5.03kg
_ These test results confirm the finding in tasting evaluation which show that the less acid
contacted with dough during dough formation stage, the better the pasta texture
30 (firmness) and the use of encapsulated acids is very effective.

EXAMPLE 2

1 kg Durum flour is mixed first with 450 g water and then with 7 g malto-dextrin
encapsulated citric acid (Loders Crolaan’s Durkote citric acid ML-70E, 70% citric acid).
The pH of the dough is measured. Then the dough is sheeted into 0.040” thickness and
slitted into 0.060” width. The pastas are steamed at 98-99°C for 3 min, sprayed with
water and steamed again for 2 min,

35



Conparative Exanple B A simlar procedure to that described in Conparative
Exanple A is carried out using the sane tyge and amount of ingredients, but
the addition sequence of ingredients is different. Instead of adding citric
acid powder to water first, and then mxing with flour, water is mxed with
flour first, and then mxed in citric acid powder. The pH of this pasta is
also 5.1, but the pasta texture is better than the textrue of pasta
prepared in Conparative Exanple A but not as good as the texture of pasta
prepared in Exanple 1. 15 A textural measureenent is conducted as foll ows
to conpare sanples of Exanple 1, and Conparative Exanples A and B: 100g of
past as e heated in 700 m boiling water for 15 sec, then 50 g of these
pastas are placed in a Kramer shear press cell and the pasta firness is
measur ed by aCtextur.aIEanaIlé/éer (Texture Technol ogy, Inc.). The test

resul ts show; ~UaPATALNE Examp o Pasta Firmess Exanple
1 5. 65 kg Conparative Exanple A

4.75 kg Conpa s ; Y : esults
confirmthe f‘f*wpﬁ‘?{ﬁ?&? ? ﬁx&t g\e/.sacrxggz% l|I_lol£'r:1 Wll%%%s%vé%%{& éﬁ’é&ﬁtsﬂéé aci d
cont acé ed wi temcapsy deasid pewdasisydissolveddn waterfirstpad thanemixed wath flovs ingg slough,
textureXfir AiRFslifingSh 2A REmipalishh dfExdfiple 2R €6ipaati
EXAMPLE 2 1 krmﬁ%%dugfﬁ%ﬁfgls m.&x d first vvithn%SO g water and thenbvvi t¥1e7
g mal t o- dext rExamplesC shows thefoUowiRg&esults: ri ¢ aci d (Loders Crol aan's Durkote
citric acid M--70E, 70%citric acid). The pH of the dough is neasured. Then

the dough is sheeted into 0.040" thickpgss,a slitt | nt . Q60" < W, dt.h.
The pastas are steaned at 98-99[err]C d’r“gg‘ﬁ?n, sprggﬂn\ﬁ?‘f te‘F°°A‘ﬁ§!
stearrecisagai n for 2 nmin. -8 -5 _ Pasta pH Pasta

texture
Example 2 6.5 4.6 Firm
Comparative : 53 4.5 Soft, mealy
Example C
20
These examples again confirm the finding in Example 1 which shows mlxmg of malto-
dextrin encapsulated citric acid powder to the dough can produce a pasta with better
texture than the pasta produced from the dough prepared by mixing flour with acid
solution.
25
EXAMPLE 3
1 kg Durum flour is mixed first with 450 g water and then with 18 g modified starch spray
30 dried lactic acid (Kerry Ingredients’ Naturetone 3463, 20% lactic acid). The pH of the
dough is measured. Then the dough is shested into 0.040” thickness and slitted into
0.060” width. The pastas are then steamed at 98-99°C for 3 min, sprayed with water and
steamed again for 2 min. '
35 Comparative Example D

A similar procedure to that described in Example 3 is carried out except that the spray
dried powder is dissolved in water first, then mixed with flour into dough and afterwards
sheeted and slitted into pastas. '



Coenparative Exanple C A simlar procedure to that described in Exanple 2 is
carried out except that the 10 encapsul zged acid powder is dissolved in
water first and then m xed with flour intd“ough, followed by sheeting and
stitting into pastas. A conparison of Exanple 2 & Conparative Exanple C

shows the follow ng results: Dough pH St eam Cooked Cooked 15
Pasta pH Pasta texture Exanple 2 6.5
4.6 Fi rm Conparati ve 5.3 4.5

Soft, nmealy Exanple C 20 These exanpl es again confi rmthe findi ng in
Exanmpl e 1 which shows m xing of malto- dextrin encapsulated citric acid
powder .t o the dough can produce a pasta with better texture than the pasta
producéd fromthe dough prepared by m xing rour with aci d solution. 25

EXAMPLE 3 1 Durumfl first.w d then with 18
o mod f o s tApERPETon st Hramble S0 Lombive Exeapls RapPys finsPlaviguesulls
Nat ur et one 3463, 20% | actic aci d) The pH of the dough is neasured. Then
t he dough is sheeted intog{). 040" sI| e igto Q. 060" w dth.
The pastas are ‘then steamg%’ %ﬁ E%?'f?% ?g‘f °F‘§‘th§f8 R wat er
andst rredagalnfoern 35 PwauﬂatlveExarrpleDAsim'lar
proced e to iegscri bgd‘ln Examglse 3 is carri eﬂlrﬂfri] ggept that the

o)

spray dried po ri1s dis ved in water first, the with flour into
dough and af (CMBAT#EEsheeBd and sl A& ed i nto past S8ft, mealyg.

Example D

15
EXAMPLE 4

1 kg Durum flour is mixed first with 450 g water and then with 6 g maltodextrin
encapsulated malic acid (Loders Croklaan’s Durkote malic acid MC-90, 90% malic acid).
The pH of the dough is measured. Then the dough is sheeted into 0.040” thickness and
slitted into 0.060” width. The pastas are steamed at 98-99°C for 3 min., sprayed with
water and steamed again for 2 min.

20

Comparative Example E
25 .
A similar procedure to that described in Example 4 is carried out except that the
encapsulated acid is dissolved in water first, then mixed with flour into dough and
. afterwards sheeted and slitted into pastas. A comparison of Example 4 and Comparative
Example E shows the following results:
30
Dough pH Steam Cooked Cooked Pasta texture
Pasta pH
Example 4 5.6 41 Fair
Comparative 44 3.6 Soft, Gummy

35 Example E



5- A conparison of Exanple 3 and Conparative Exanple D shows the foll ow ng
results: Dough pH Steam Cooked Coi)(lft_ad Pasta texture 10

Pasta pH Exanple 3 5.4 4.5° Firm Elastic
Conpar ati ve 5.0 4.6 Soft, nealy Exanple D 15
EXAMPLE 4 1 kg Durumflour is mxed first wwth 450 g water and then with 6
g mal todextrin encapsul ated malic acid (Loders Croklaan's Durkote malic
acid MC-90, 90% nmalic acid). The pH of the dough is neasured. Then the
dough is shegi@anpitps0. 040" thickness and 20 slitted into 0.060" wi dth.

~ The pastas are steaned at 98-99[err]C for 3 mn., sprayed with water and
steamed again for 2 min. Conparative Exanple E 25 A sim | ar procedure to

that descri befkd Dubitd ABLieis Mmiked frdt witkd50 gtwatmm arid thén tith 36y shostehiag ed

af 1 orvar ds- s rotipleid BaconisiidlsoRt ol GDlsLiedD), The B P Bl
Conpar ati ve measpted. Fhenhtheslotgieisfshedted inta0. mmmmessanmu@m into 0. 0@ ewidth.
Gooked Qfepoa@g 3}3 Agtbaindddt 08! r% g%:t Fofd] sﬁﬁ%@ k\ﬁ"thévz}ter an&sﬁeaﬁlegsagam ford- 1

Fai r Conpar atT
Exampl e 0E min] 0-

Comparative Example F

A similar procedure to that described in Example 5 is carried out except that the
shortening encapsulated D-gluconic acid lactone is dissolved in water first by boiling

(pH 2.4), then mixed with flour into the dough, sheeted and slitted into pastas. The pastas
are then steamed. A comparison of Example 5 and Comparative Example F shows the
following results.

15

20 .
Dough pH Steam Cooked Cooked Pasta texture

Pasta pH
Example 6.0 44 Firm & Elastic
Comparative 52 44 Soft

' .~ Example F
25

. EXAMPLE 6

Dissolve 50 parts 200 bloom gelatin in 300 parts warm water at 100°F (38°C) first, then
add in 20 parts lactic acid (90%), mix well, spread into thin layer and let it set and dry,
then grind into powder (gelatin encapsulated lactic acid). 1 kg, Durum flour is mixed first
with 450 g water and then with 20 g of the gelatin encapsulated lactic acid powder. The
pH of the dough is measured. Then the dough is sheeted into 0.040” thickness and slitted
into 0.060” width. The pastas are steamed at 98-99°C for 3 min, sprayed with water and
steamed again for 2 min.

30

35

Comparative Example G



EXAMPLE 5 1 kg Durumflour is mxed first wwth 450 g water first and then
with 30 g shortening encapsul ated D-gl uconiy¢_acid | actone (Bal chenls

GDL- 140-70). The pH of the dough is neasuréd. Then the dough is sheeted

i hto 0.040" thickness and slitted into 0.060" width. The pastas are steaned
at 98-99[err]C for 3 mn, sprayed with water and steanmed again for 2 mn.
10 Conparative Exanple F A simlar procedure to that described in Exanple 5
is carried out except that the 15 shorteni ng encapsul ated D-gl uconic
ac;g }?Ct one ﬁiuﬁﬁ?ﬁmc&aﬁewmswﬁn&% ﬁtl%ybﬁﬂn% lsldamddrdﬂt%xéép_tr rt]ﬁdﬂﬂte gelatind

Wi our into the dough, shee and sl.i as are
then steamed. CHA2RS I EJ]P‘EX‘SG‘F]H acgdip go é’ﬁ?&’ﬁgbﬁb?@q%? Bws t he
fol | owi'ng resbdﬂtxfg (pE2. i}?uﬁkedoﬁthﬂ&ﬁdﬁﬁgﬁmaaﬂemards sheetedt and Blittadcintoepastas cA
Pasta pH Exa

Conpar at i ve rT(,%rr!;;:aEson of Exampjle gand Comparatlve Examggf(% sl}gx S rﬁ% ?Jﬁ,g‘&g@ @%LE 6 3

0 Di ssolve 50 parts 200 bloomgelatin in 300 parts warm wat er at

100 F (38 O fi t d ts | act
[err]F (38[err]C) firs ﬁ@?e?’t&{hset g‘?]s ac IC@&“& lﬁﬁ?@texﬂ]ﬁé

well, spread into thin Iayer a d dry, then grind into powder
(gel at:;&tencapsul ated lactic acid). PastapHpurum flour is mixed first with
450 ¢ wWthegid g of tiae gel atin encapsul at @i & Elagticaci d

powder. The p he dou i s meas d. Then the dough i dinto

0. 040" thick Paéﬁﬂ’eslltggﬁ 35 ﬂnieo 0. 060" wi dt h. Thﬁ’ﬁd’gﬁgﬁ

steaned at 9ELQHpsG] C for 3 mn, sprayed with water and steaned aga| n for
2 mn. Conparative Exanple G

15
EXAMPLE 7

1 kg Durum flour i$ mixed first with 450 g water and then with 15 g lactic acid powder
coated on silicon dioxide (Seafla’s Dry lactic acid #F-1085-1). The pH of the dough is
measured. Then the dough is sheeted into 0.040” thickness and slitted into 0.060” width.
The pastas are steamed at 98-99°C for 3 min, sprayed with water and steamed again for 2
min.

20

Comparative Example H
25 . . " g . . .
A similar procedure to that described in Example 7 is carried out except that the lactic
acid coated on silicon dioxide is placed in water, then mixed with flour into dough and
_ afterwards sheeted and slitted into pastas. A comparison of Example 7 and Comparative

Example H shows the following results:

30

Dough pH Steam Cooked = Cooked Pasta texture
Pasta pH

Example 7 6.1 43 Firm

Comparative 438 3.9 Soft & Mealy

35 Example H

EXAMPLE 8



A-sim |l ar procedure to that described in Exanple 6 is carried out except
that the gelatin encapsulated lactic acid_ ng_vder is placed in cold water
first (pH 3.3), then heated to boiling (pH2.4), mxed with flour dough and
afterwards sheeted and slitted into pastas. A conparison of Exanple 6 and
Conpar ati ve Exanple G shows the follow ng results: Dough pH Steam Cooked
Cooked Pasta texture 10 Pasta pH Exanple 6
6.6 4.2 Firm & El astic. Conparative 5.2
st

4.5 urum i ﬁ-s{\%hﬁsﬁgméﬁmﬁ thén Wifh r
flour is m'xe%jk%iDrs_i &ogﬂls%fé%.wé t’hﬁg $£ iﬁ g%rt?ial(l:ylf)g
coat ed on si | §oyben off encapwlated cifry "3“' ety g& 6 é%ﬁ‘g%aq :TE‘F]
Eﬂ_e EO gh isd&ﬁlg.hli? meRsased. Q’ge% gigmuglg&hsﬁeaemidw 00402 thickness andGliftéd into

I ckness an ) I.Qt o 0. " w dt oR@ast.as. ar
98-99[err] C f%ﬁgé ?ﬂ%ﬂ‘}- ﬁﬁ?&%ﬁ%sfﬁ?ﬁﬁﬂ?&?ﬁﬁa@ g‘f’eﬁﬁ%’h Sﬁ%ﬁ%‘ﬁ%?‘”‘g&rﬁ“ﬁ
Conpar ati ve Esteamddeagain’for 2nmsinni | ar procedure to that described in Exanple 7
is carried out except that the lactic acid coated on silicon dioxide is
placed in water, then mixed with flour into dough and afterwards sheeted

and slitted i GompprativeExample bnpari son of Exanple 7 and Conparative Exanple
H showstG he fol | owi ng results: 30 Dough pH Steam Cooked Cooked

Pasta texture Pasta pH Exanple 7 ) 6. . 4.3 Firm
Conpar ati ve ASK’T“&“' proc “rqu.ﬂy‘t descnbedm]%xample & i qarried\put eycapt ghat the, o ) o

EXAVPLE 8 shortening encapsulated citric acid powder is placed in water first (pH 5.9), heated to
boiling (pH 1.7), then mixed with flour into dough and afterwards sheeted and slitted into
pastas. A comparison of Example 8 and Comparative Example I shows the following

15
results:

' Dough pH  Steam Cooked  Cooked Pasta texture
Pasta pH '
Example 8 5.7 4.1 Firm
Comparative 49 44 Soft & Gummy
Example I

20

25 EXAMPLE 9
995 g Durum flour are mixed first with 5 g propylene glycol alginate (Kelco’s Kolcoloid

. HVF) first, and then with 420 g water with pH Of 12.7 (mixture of 12 parts 0.2 N NaOH
soln. and 30 parts water). After the dough is made, 15 g shortening encapsulated citric
acid (Balchem’s C-140-85) are added to the dough and mixed. The pH of dough is 7.5.
The dough is then sheeted into 0.040” thickness and slitted into 0.060” width. The pastas
are steamed at 98-99°C for 3 min, sprayed with water and steamed again for 2 min. The
cooked pastas are then dipped into 1% lactic acid soln for 1 min then mixed with 2%
vegetable oil, packaged 100 g pastas in a plastic pouch, then in-package pasteurized for
40 min (95°C).

30

35

Comparative Example J



-.12- 1 kg Durumflour is mxed first with 450 g water and then with 8 g
partially hydrogenated 5 soyben oil epgapsulated citric acid

(Bal chemi's C-165-63, 63%citric acid). The*pH of the dough is neasured.
Then the dough is sheeted into 0.040" thickness and slitted into 0.060"

wi dth. The pastas are steaned at 98-99[err]C for 3 mn, sprayed with water
and steaned again for 2 mn. 10 Conparative Exanple | A simlar
procedure to that described in Exanple 8 is carried out except that the

it | ed 1 . . . . Y
5 ) Cheared § SR Plctdait b b Bésclip@ftiiBamle O)1Xaliied dhu ¥REEH tlt 10

afterwards sisherteningenrapsulated gitrichacid jsadissalyed m NaQBesolns irst §by hsatingl RH 3.3nd
Conpardtive ExahisSoln 18 RA%&d ivmg Bﬁe(lbﬁx‘&m sl %ﬁ*‘yﬂeﬂ@%‘l’gz@l ﬂﬁnatesmgﬁgf%@d

Cooked Pasta fexfure Pasta Exanple 8 ., .. L4

Fi r m Conpar atdopgh lijs measyred. FoIo owing the procergl)xre described mgmpl&%ﬂmﬂ;x ked
EXAVMPLE 9 25 pifias @relprepuied.| our are m xed first with 5 g propylene glycol
al ginate (Kelco's Kolcoloid HVF) first, and then with 420 g water with pH
O 12.7 (m xture of 12 parts 0.2 N NaOH soln. and 30 parts water). After
the dough is made, 15 g shortening encapsul ated citric 30 acid

e e Soust fiin B Eliied g ColfefReagiityod s AP RIBHIApeltid" ' ©

0. 060" width. The pastas are steamed at 98-99[err]C for 3 mn, sprayed with
water and steamed again f Qough'BH- Shnt CO6REd P2St Tooked Pastatettupped i nto

1%l actic acid soln for 1 mn then xed with 2% vegetable oil, packaged
100 g pastas in a plastic pouch, th Astap ackage pasteurized for 35 40
mn (9?9' CExafpli9 ve Exqupl e J 45 Firm & elastic
Comparative 4.6 44 Soft & mealy
Example J
20
25
30

35



-,13 - Asimlar procedure to that described in Exanple 9 is carried out
except that the shortening encapsul ated cii‘{i c acid is dissolved in NaCH
soln. first (by heating, pH 2.3), then this'Soln is nmixed with the Durum
f1our and propyl ene glycol alginate. The pH of the dough is neasured.

Fol l ow ng the procedure described in exanple 9, the acidified cooked pastas
are prepared. 10 Conparison of Exanple 9 and Conparative Exanple J
shows the follow ng results: Dough pH Steam Cooked Cooked Past a

t exture Past Igwg Exanpl e 9 7.5 4.5 Firm
& elastic Co%ara rve 4.6 4.4 Soft & nealy Exanple
J 20 25 30 35 - 14- CLAIMS 5 1. According to the present invention,

there i provj dedoRimy RIRE g_rés_&[t ikvRRtiIGH, SR & provided a prddekd for eRqirephratici 6f a

nar edi ent 5 VPLYcankeg sbalEable oF EEABSRISAREHed GRS PELEH EPEHE FiGiR Erdtes

edi bl e aci d, ihgretien witlcart@i¢gpsulaiéd) hot watet solubie/eoldiwagert insolytils edible acid; st

basta & secorfarbRRdedbeR A4 frsiin Aedniti ik @f&%@%@%ﬁ@ﬁ%ﬁ?ﬁé&e

with hel%t pr quastasitiywater, afiéewands steiring the pastaphsacond time and y packaging the
twice steamed pasta either with heat processing or under modified atmospheric

conditions.

2. A process according to claim 1 wherein the acid is malic acid, lactic acid, citric acid or
D-gluconic acid lactone.

15
3. A process according do claim 1 wherein the acid is encapsulated with a hydrogenated
oil, a regular or modified starch, maltodextrin, gelatin, a mono-or di-glyceride, silicon
dioxide, a caseinate, zein, gluten or a gum material.

20 4. A process adcording to claim 1 wherein the amount of encapsulated acid that is added
to the pasta dough before steaming is sufficient to provide a pasta with a pH less than 5.
5. A process according to claim 1 wherein the amount of encapsulated acid that is present

25 in the pasta product is from 0.1 to 2.5% by weight based on the total weight of the pasta.
6. A fully cooked shelf stable or refrigerated acidified pasta whenever prepared by a

. process according to any of the preceding claims.
. 30
35
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conditions. 2. A process according to claim1l wherein the acid is malic

acid, lactic acid, citric acid or 15 D-gluconic acid lactone. 3. A
process according do claim1l wherein the acid is encapsulated with a
hydrogenated oil, a regular or nodified starch, naltodextrin, gelatin, a

nmono-or di-glyceride, silicon dioxide, a caseinate, zein, gluten or a gum
material. 20 4. A process according to claim1l wherein the anount of
encapsul ated acid that is added to the pasta dough before steamng is
sufficient to provide a pasta with a pHless than 5. 5.. A process accordi ng
toclaim1l \M}Eé? géjpge anount of encapsul ated acid that is present 25

in the pasta d is fromO0.1 to 2.5% by wei ght based on the total

‘wei ght of the pasta. 6. A fully cooked shelf stable or refrigerated
acidified pasta whenever prepared by a process according to any of the

preceding clains. 30 35
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ABSTRACT:

According to the present invention, there is provided a process for the preparation of a
fully cooked shelf stable or refrigerated acidified pasta product comprising mixing pasta
ingredients with an encapsulated, hot water soluble/cold water insoluble edible acid,
forming the dough into a pasta, steaming the pasta a first time, then treating the steamed

_ pasta with water, afterwards steaming the pasta a second time and finally packaging the
twice steamed pasta either with heat processing or under modified atmospheric
conditions. |



