2345 S M CROMVABLE PASTA IN A BOAXL 6., 2550/
BACKGROUND OF THE | NVENTION 7 8 Field of the Invenﬂ"}Q] 5
present? i aventi.on thas to do with a conveni ence food pr, &%t 10
conpri.sing a-mcrowavabl e pasta packaged.in a contai néﬁ i ch provides 11
an evenly cooked product in amcrowave dven. In a preferred enbodi nent, 12
t-he product further conprises an inproved hydratabl e sauce which tends 13
'not to form.clunps when water or mlk is added and requires mninmal 14

The

-stirri-ng. 15 16 Description of Related Art 17 M crowave cooki ng
Is freqguently associated with uneven heating and 18 boi ling over of
liquid contentg. One of the ways of mnimzing these 19 problens is to

cook for a brief tine, stir, cook again, stir again, and so forth 20

until the cooking is conplete. Consuner preference, however, is to cook

2 1 the prodlict once and renmove it fromthe nicrowave oven in a condition
2 “that is ready to eat." : :

4
5 MICROWAVABLE PASTA IN A BOWL
6 . BACKGROUND OF THE INVENTION
7

8 Field of the Invention
9 The present invention has to do with a convenience food product
10 comprising a microwavable pasta pécka’ged in a container which provides

11 anevenly cooked product in amicrowave oven. Ina preferred embodiment,
12 the product further comprises an improved hydratéb}e sauce which tends
13 . not to form clumps whén water or rhilk is addéd and requires minimal
14 stirring.
i5

16 Description of Related Art

17 ‘Microwave cooking is frequently associated with uneven heating and
18  boiling over of liquid contents. One of the ways of minimizing these
19 problems is to cook for a brief time, stir, cook again, stir again, and so forth

20 until the cooking is complete. Consumer preference, however, is to cook
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3 Presently avail abl e instant or quick cooking pasta and noodl es
(pasta 4 products) are associated with.inferior texture and hydration
characteristics. 5 Most of these products are made by extrusion cooking
or cooking 6 subsequent to extrusion by imersion in boiling water and/or
steam 7 cooki ng. Extrusion cooking, hoRever, results in deterioration of
the pasta 8 texture due to the inpact of heat and high shear on the
protein matrix prior 9 t.o and during extrusion. Wen these products are
rehydrat ed, the1t exithe protigct onice andsiemoye itsfom, the sicrawavgemea-in agandition
extrusion cooklng process also is 11 costly, requiring sophisticated

equi pnent and cgntr gg edhe pasta 12 component of the present
i nvention can bé nanu actur utilizing less 13 sophisticated nor e

readi ly avail abl e equi pnent

en . 251, 6 escri bes
a pre-cooked maéaroni m@r@mﬂwaﬂabkw%ewlg‘sc %ﬂ@%}ﬂ?@lﬁmﬁ

manner and the fresh pasta is 16 - conpletely pre- cooked and dried at

300-700[err]F far a?ﬁbﬂuc&)hﬁt &Rscovised e4th inferior tekhae andhlydratiol charaeteristics.
expensi ve because of high proceSS| ng costs and 18 is limted to pasta

Shape. 20 57 AR et Mholbap 48 g B, o BooilE P okt

pasta is 21 made by extruding the dough and drying to a noisture cont ent
of less than 63 1 subseguentciot extrusign (byhimmensidnein bpilingowvater- apgl/epsteamor  at
a tenperature from2 about 150-300[err]F for about 5-120 minutes to at

| east: partial ly;gel abbKingeEkiHision cooking, however, results in deterioration of the pasta
8  texture due to the impact of heat and high sﬁeai on the prbtéin matrix prior
9 toand during extrusion. Wheo these products are rehydrated, the texture
10 is mushy or soft, not "al dente". The extrusion cooking process also is
11 costly, requiring sophisticated equipment and coﬁtrol systems. The pasta
12 component of the pfesent invention can be manufactured utilizing less
13 sophisticated, more readily avoilable equipment.
14 | U.S. Patént No.3,251,6%4 déscribos apre-cooked macaroni wherein
15 the dough is made in a conventional manner and the fresh pasta i§
16 comp]etely pre-cooked and dri_ed at 300-700°F for about 3 to 9 minutes.
17 The product, however, is éxpensive because of high processing costs and
18 is 'limited- to pasta silapes that can be extruded with thin walls and still
19 maintain their shape;
20 | Ac'cording.to uU.S. P_atént No. 3,615,677, a rapid cooking pasta is

21 madeby extruding the doug'h and drying to a moisture content of less than



3 starch. Corn flour in an anmount from about 45-85%is a critical

I ngredient 4 because it -serves as a binder and it masks the harsh bitter
flavor of soy 5 materials. (Another critical ingredient is soy flour in
an amount of 15- 6 40% . The specification provides that for high
tenperature drying the 7 gel atini zat3on of the starch can be effected
prior to, during, or after 8 extrusion and that gel atinization should be
at | east about 10% with best 9 ~ results at about 10-75% The product,
however, has poor ¥%weither with homidifiedtainyfartl2-4&henss or atia tgmperature from and
the harsh bitter flavor of soy material 11 Is not effectively masked. 12

Several —other pat efopy 55600 F°foP a5t SP1 U frlutes haease?ﬁ&émlazgélaﬁniieqﬂadrat ed

qui ckly but they require conpl ete pre-cooking during
manuf act uri ng process hese include U.S, Pateént 2,704,723 wherein 15
the freshpastd is T#RBr é@ﬂ‘ '?W%F??WQ“M@W@%’PB?@@? i‘ﬁﬁ,cni&??ﬁl‘l‘g.eg@f ents
16 - Nos. 4,044,165, 4,394,397 and 4, 540,592 wherein conbi nati ons of heat
17 and mechgni cdcaaderiesearves as & birted andriy nmsks thei lasstpbittee Skwer b sowl | y -
pre-cook 18 - the pasta products. Al ofthese products suffer from poor
textural qualigies . Of . A
nmet hod of coatslt ng ‘Bé‘gf‘%lsf 3%8#%5:58%6‘ ngF %ﬁ%ﬁtﬁ %g{)ﬁ)ﬁgﬁf gn a%gglﬁl%:égfﬂs- I n
U S. Patent -No. 5,144,727. The_coating conposition is a dried 3
coagul dat ed egdé whi4W¥hndhe specfieationgprovides that for high tereparatyre; deying ghe
hydr at abl e food products require stirring when

7 gelatinization of the starch -can be effected prior to, during, or after -

8 extrusion and that gélatinization should bé aﬂeastl about 10%, with best
9 results at about 10-75%. The product, however, has poor str_uctural
10 integrity, a soft mushy structure and the h_arsh bitter flavor of soy material
11 is not effectively masked. | |
12 Several other patents describe pasta- products' which can be
13 rehydrated quickly but they require complete pre-cooking during the
14 manufacturing process. These include U.S. Patent No. 2,704,723 wherein
15 the fresh pasta xs immersed in boiling Qate,r before drying, and U.S. Patents
16 Nos. 4,044,165, 4,394,397 and 4,540,592 wherein combinations of heat
17 .and mechanical stress are used during extrus.ion précessés to fully pre-cook
18  thepastaproducts. Allofthese products suffer from poor textural qualities

19 and lack of "al dente" texture.



5 water or mlk is added in order to disperse the dry particles in the
liquid 6 before cooking and stirring also is required during cooking. For
" exanple, 7 in a mcrowave application the product nmust be renoved from
the oven 8 and stirred thoroughly at ‘| east once before it is conpletely
cooked. Then 9 it is stirred again fodlow ng cooking. 10° - When
thick food products such as hydrated sauces are cooked with 11 ot her

i ngredients, the thickening agents, starches, guns and the like, 12 -
usual | y cause 1 unps unlAsgmethodiof enating pasta forprovidingn finn texsureig desssibedg. 13
This problemis nore manifested if the hydrated sauces are prepared with 14

car bohydrat e i 10" el eSS PAKAD NS §I4727POTREORRRE ddriosiddiese Ppaddems 15

aré substantially mnimzed when sauces according To the present invention
16 are enployed. 17 The present.inyention overcomes the problens
associ at ed wi th t heoagylatedeggwhite @“‘i}?“ S‘lhg{ﬁ ‘HY-ng a mcrowave contai ner

havi ng a conbi nati on of 19 geonetric features which enhance the

ef fici ency andy uni f or mPrgseditiy2ivailable by drsgabde fovdprodudty réquirerstrring when count
the dielectric properties of the 21 | i quid food products being cooked and

wevel angth T ouph ok UlCE aded in frdkr o Rnse W B el WNGa, |
3

boiling while preventing boil over. . . The drawbacks of prevjously
known net hods éand prforarookingandstimingalso isreauiresduring qoekinge fjos gxample,
manuf act uri ng. nmet hod oft he present invention -

7 in a microwave application the product must be removed from the oven

8  and stirred thoroughly at léast once before it is completely cooked; Then
9 it is stirred again following cooking. N
10 When thick food products such as hydrated Sauce_s afe cooked with
11 ~ other ing'reﬂients, the thicke_ning agents, starches, gums and the like,
12 usually cause lumps unless vigérous stirring is appﬁed during cooking.
13 This problem is more maqifested if the hydrated sauces are prepared with
14 carbohydrate ingredients such as pasté, potatoes or rice. These problems
15 are substantiallyminimized when sauces according to the present invention
16 are employed.
17 The present invention overcomes the problems associated with the
18 prior art by providing a microWave container having a .c_ombination. of
19 geometric features which enhance the efficiency and uniformity of .
20  microwave cooking by taking-into account the dielectric properties of ﬁe-

21 liquid food pfo_ducts being cooked and the geometry of the container in



5 and the new pasta products produced thereby. W have now di scovered a 6
met hod of drying freshly extruded pasta by toasting (i.e. using heated 7
anbient air w thout added noi sture) pasta under controlled conditions to 8
prepare. a product having excel |l ent appearance and texture with superior 9
cooked yield and short cook tines. 10. 5 = The nethod of making the
pasta products of the invention has |ower 11 initial capital equipnent
requi renents and | ower ongoi ng manufacturing 12 cost attributed to
shorter drying timesrelation torthe microwast savplength sThiesdesigmalse pauses thediqfid t he
processing conditions to obtain a wi de range of pasta 14 densities and

textures fromsoft tQ.fir @&&ﬁ;,' &ﬂi‘g 15 of the
i nvention can -b(e)5 madgo 'S have eﬁthhglgrﬁlgre@ggtur l?)l?‘wgf)“ﬁn'ventional 16
pasta or a softer or firmer texture if desired. 17 Al percentages
and ratios set fbrth her elhe drawbacksaf peaviously ipawmmethods pad progusts grralery
otherwi se. Al percentages ofingredients used in recipes. 19 to prepare

the pasta producss Oévérb&néBy’ﬁﬂﬂm&&%hﬁﬁﬂﬂu@ﬁ%ﬁbﬁldd@fﬂiem@hm&ﬂtion of -
ingredients prior to the addition of water to nake the dough. 21

6 1
SUMVARY OF THE | NVENT] 2 he nt.aj 6] i fLon 1s in
Che formof a bow hadg g pasta aedychivfice hiEhy " W bils Rt e
bow is dinmensioned to preclude : '
6 method of drying freshly extruded pasta by toasting (i.e. using heated

7  ambient air without added moisture) pasta under controlled conditions to
.8 . prepare a broduct having excellent appearance and texture with superior
9 cooked yield and shoﬁ cobk times.
10 . Thé method of makingthe pasté products of the invention has lower
11 initial capital equipment requirements and lower ongoing manufécturirig
12 cost attributed to shorter drying times. The invention also permits
13 manipulation of the prbcessing conditions.to oﬁtain a wide range of pasta
14 densities and textures from soft to firm. Accordingly, the pasta .products
15 - ofthe invéntion can be made to have the “al dente” texture of convenfional
i6 pastg or a softer or ﬁrmer texture if desired.
17 | All percentages and ratios set forth herein- 'are-by weight/weight
18 unless designated otherwise. All percentages of ingredients used in recipes-
19 io prepare the pasta products of the invention are based on the total weight

20 of ingredients prior to the addition of water to make the dough.



5 t he establishnent of a resonance (standing wave) which would result in
an 6 unpr edi ct abl e mi crowave heating, by having a base in the shape of a
torus 7 with a dianeter |arge enough to mnimze or preclude internal
resonance 8 in a liquid-containing food. The dianmeter also is small
enough to permt 9 effective microwave &ooking of the contents. 10

The bottom portion of the bow conprises a central segnent and an 11

outer segment with the central segnent being in the formof a push-up in 12
the shape of a %ection of a sph&lg\ﬂma\b%m BYXYVENEION a bottom panel
13 -along a first bottomradius and the bottom panel extends to the side -
panel 14 - alogg one or nore than one additional bottomradii (i.e., at

| east a second 15 bottomradius). Accordingly, the outer segnent is
conprised of the first 1 boft om_radj us, .t he bottao par%el anld one or
more than one additi onal 1h¢ contamst of the myention 3 e dpmB of AbW! havdng Ay s¢
bottomradi us and the one 18 additional bottomradius (i.e., the second
bottom radi us) are bbtorhPoRictahd® sidetpael audithe bewt ismiﬁ:eﬁ@ibhémtw?&bmérom :
the push-up to the side panel formng 20 - a curved bottom pane 21

The side panel [s tgpered,:. rgly fr t | 1
toward an opening a tﬁ@gl‘%ﬁﬁ% O? ﬁéﬁgg&f“&éﬁ%ﬂ%ﬁ%%@?i@{}k&l&?ﬁgpecésfi lttlﬂgzt op 2
inthe formof a flange with a rolled outer edge to provide a surface for 3
adhering a |id @nd uupredigtable micrgwave beatinggbyhaving a base in thg shapeaifjagoms t he
bottom of the bow a bottomrib is optionally

7 with a diameter large enough to minimize or preclude internal resonance

8 in a liquid-containing food. The diameter also is small enough to permit

9 effective microwave cooking of the contents.
10 The bottom portion of the bowl comprises a central segment and an
11 outer segment with the central segment being in the form of a ptish—up in
12 the shape of a section of a spherg. The push-up extends to a bottom panel
13 along a first bottom radius and the bottom panel extends to the side panel
14 along one or more than one additional bottom radii (i.e.,'at least a second
15 boﬁom radius). Accordingly, the outer segment is comprisedl of the ﬁrst_
16 bottom radius, the bottom 'panel and one or _Imore than one additional
17 bottom radii. In one efnbodiment, the first bottom radius and the one
18  additional bottom radius (i.e., the second bottom radius) are the same and
19 the radius extends c_ontinudusly from the push-up to the side 'pénel forming
20  acurved bottom panel. |

21 ‘The side panel is tapered outwardly from the bottom as it extends



5 provided to raise the bow slightly off the shelf of the m crowave oven
SO0 6 that heat loss fromthe bow to the shelf of the oven is mnim zed.
7 . The bowl can be disposable or reusable and is produced by 8
conventional processing techniques for nolding of any suitable plastic 9
material, for exanple, injection noldindg, thernoformng and the like. 10
The toasted pasta products of the present invention have inproved 11
product texture and appearance and can be rehydrated qui ckly. by 12

i crowave cookilng, tawardep epening atihe tomef thatbewi gpd BW@%Mdeér?élth%fQﬂ/e 13
top preparation. The products are partially pre-cooked, having a degree of

14 gel atini zat i G the ARG Rad&dwith aaﬂﬂwu'cﬁﬂ%edge%%aﬁu&afmmcab‘ew 25%

15 to about 75% The products al so have a noisture content of |ess than
~about 16 13% fron]il é{ to aboY 13% and have the appearance
(size and 17 3shap"§3‘ g3 8 %/ en they are extruded from
thin wall 18 di es. The products have a Iow density, from about 0.600 to

about 1.05 19 ¢ grans/ Bxemalbeat theebetdrh gfcthé )bowirebettarh| b fis optiedadlyt - 0. 75
.- 1.05 g/cc and 20 this contrasts with prior art pastas which have

densi ties greater thansabRihitine e SRR a0 2

stabilized pas rx starchrs .
gel ati ni zed and protein is partially denatured in such a 2 way as to

produce a porofis i Aeatheal loss fromthe POYVHER the§hgl,f iod the Q‘f?ntlﬁé'ﬂaﬂlze@
Scanni ng el ectron m crographs reveal an open "sponge |ike" structure 4

wher e product s7produced Thettowlr bt ber Hxsbﬁ%l@c@gﬂe&&b]e end B pRytueed Bypact
8 conventxonal processmg techmques for moldmg of any suitable plastlc
9 material, for example, injection molding, thermoforming émd the like.
10 ' The toasted pasta product§ of the present invention have improved
1 product texture and appearance and can be rehydrated quickly by
12 microwave cooking, adding hot or boiling water or by conventional stove
13 top preparation. The products are partially pre-co.oked, having a degree of
14 gelatinizatibn from about 15% to about 80%., preferably from about 25%
15  toabout 75%. The products also havea moisture cohtent ofless than about
16 | 13%, i.e. from about 2% to' about 13%, and have the appearance (size and -
17 shape) of .regulér dry pasta even when they are extruded from thin wall
18 dies. The product§ have a loW’ density, from about 0.600 to about 105
19 | grams/cubic centimeter("g/cc"), preférably from about 0.75 - 1.05 g/cc and |
20 this contrasis with prior art pastas which have densitieé g'éater than about

21 1.3 g/ec. The products also have a stabilized pasta matrix wherein the



5  structure. The structure of the products of the invention is also
believed to 6 be responsible for the superior cooked yields which are
from about 315% 7 to about 450% preferably from about 330%to about
425% 8 _ The manufacturing process for nmaking the pasta of the

I nvention is 9 carried out by toastin8 freshly extruded oif sheeted pasta
at a .tenperature 10 from about 180[err] F to about 350[err]F for from
about 1 to about 25 m nutes, pr ef erabl'y at, from about 210 [err]F to
about 310F for lfrorﬁt%ﬂé’ééﬁpmtﬂéy gejatinized and profeln is pagtiall ﬁ%&‘éf’*"ﬁfg%%ﬁ? _
conducted in nore than one zone and a 13 heating with steam ng step can
be used just prior way ke brdcﬁtefaoptﬁ'busﬁﬂnmﬁstrﬁéture thdh urkiqaé iim shevaith
steami ng is used, the tenperature in that step nust be 15 at | east

212[err]F to cause ansi gn of the a_and,it can be as S about 16
350[err] F. Wenr §°&B¥ ng gﬁaf’ﬁ S Ieveahian LREP, po?gFe k? Fﬁﬂ
tenperature in the first (or onl y) toasting zone al so nust be 212[err]F to-
cause 18 expansivdrereprodiets pestuged with prior art techihelogies yielga dertse gdmpaot
sheeted pasta has a noisture content from 20 about 15% (sem -npist) to
about 35% (wet gmoi g Oflfegtﬁ? Belie ntion
t hat hi gher dough rr})rl)’ls{taﬁée eve ﬁltréf'B%e?t%‘%%tﬁﬁﬂem‘)ghq%&ag?pans?,%&n{@of t he

protein starch matrix befof is stabilized by partial denat ur ati on
of the protei néand B§4FIAORSID %&fh%ﬁﬁ@ﬁ%?@ SWhichgre éom aboyt P %ed

dough noi sture produces nore steam vapor or Ieavem ng effect, 4
resulting in pastatgabsutatSovs, preferablisfromestioud 350% tetabowi4258. This structure

8 The manufacturin g process for making the pasta of the invention is
9 carried out by toasting freshly extruded or sheeted pastaata tetnperature
10  from about 180°F to about 350°F for from about 1 to about 25 minutes,
11 preferably at from about 210°F to about 310°F for from about 2 to about
12 15 minutes. Toasting can oe conducted in more than one zone and a
13 . heating w.ith_s_téamin g step can be used just prior to the first toasting zone.
14 When heating with steaming is used. the temperature in that step must be
15. at least 212°F to cause expansion of the pasta and it can be as high as about
16 350°F. . When there is no heating yv_ith steaming step, the minimum
1? temperature in the first (or only) toasting zone also must be 212°F to cause
15 expansion of the pasta.
19 : The freshly extruded or sheeted pasta has a rrtoistute content from
20 about 15% (semi-moist) to about 35% (wet/moist) before toasting. Itisa

21 theory of the invention that higher dough moisture levels facilitate the



5 Is fixed by heat that, along with higher noisture content in the early
stages 6 of toasting, acts to denature protein and to increase the rate
of starch 7 ‘gel atinization. 8 - The granul ar food product of the
-invention is hydratable to make 9 sauces, soups or simlar food
‘products. The product is in the formo® 10 granul es wherein nore than
. about 90% preferably nore than about 98% 11 have a particle size from

about 1000 microns to abo 175 m cron i . e, 1.0 about
80 mesh basedt on ﬁf@‘lﬁlﬁpt&t&hStP&?@Q‘ ' E’xlgéi%rf ﬁgbﬁ&@l?\l?’a{ﬁ%é
‘si eve system). In other words, nore than about 14 90% preferably nore

than about 98%6 pagfanirhtiowodf die peoteins hnd i partialagelatifizatiomraf thet slardd on an
80 nesh si eve. 16 The granul es are both hydrophilic and

& Sporse wher? et Bereped Ve BRI bromERhEs ek fafd o SnvbiigBitEk [ e 10

absorption of the vvater or mlk 19 because the particlesg also retain
their hydrophi | i cresbi4ingdn pasta Withsa meremorous, desstdenss qurfh%ﬁﬁ SHRUCHE
hydrophilic dry m xes which absorb water rapidly 10 1 and form cl unps

whi ch nust beg phygihakiny IbShEr aRM g WitAkichéirheiBnueé cantent ifithe sagly stages
Vari ous ingredi ents can”be enpl oyeg to make the granul ar product 4

nowever i 3 ah enth RRYEE SbA Senfile RIS ki ?ﬂ‘gétt@eag%t# G s

7 gelatinization.

8 The granular food pfoduct of the invention is hydratable to make

9 sauces, soups or similar food products. The product is in '_'the form of
10 granules v;/herein more than about 90%, prefefably more than about 98%
11 have a particlé size from about 1000 microns to about 175 microns (i.e.
12 from about 18 to about 80 mesh based on the United States Standard
13 [ASTME 11-61] ("USS") -sievé system). In other words, more than about
14 90%, preferably more than about 98%, pass through an 18 mesh sieve and
15 are retained on an 80 mesh sieve.
16  The granules are both hydrophilic and - hydrophobic. ~ The
17 hydrophobic characteristic causes the pafticles to.disperse when water or -
18 | - milk is added but it does not prevent the absorption of the water or milk
19 because the particles also re_tain - their .hydrophilié characfer. This is

20 contrasted with prior art hvdrophilic dry mixes which absorb water rapidly



6 food grade enmul sifiers which are capable of inparting hydrophilic 7
characteristics to the granules. Accordingly, the granular product of the 8
i nvention can contain from about 2% to about 55% preferably from about .9
18% to about 35% fat or fat substitutes or a conbination thereof. Oher 10
i ngredients can include crystalline ingré&6ients such as sugar, salt, citric

acid 11 and substitutes therefor; dairy ingredi ents such as dry mlKk,
cheeses, cream 12 ‘gowders and the Ii ke; spice natural and art.ifici al
flavors, and t hickesnthdorms clumasgéﬂvhlghmb&sp@tswaﬂm spersad ¥, agitgtionaxq,
waxy, etc.) and vegetable guns. 14 As a first step, all of the

i ngredi ents, exsept pfigiet he heat sensitive 15 i ngredi ents and bi nders,
are mxed in a high shear or quid bed m xer to 16 make a dry m xture.
The dry mxturethenls eat ed. t he rreltl i t of 1&1 tteifatd
conponent or up®to about §“?'ésr'P ‘éa“ttfﬁae mpake the grapilar prpdugt 1o

is coated with a first binder conposition to make a fII’St particul ate 19

composi tion. The fi degendingieponctheyesired favorandment ivsel thn essentydlringredientg 20
m xi ng usi ng conventional neans such as a high shear mxer or a fluidized

21~ bed. Sprayingphy &é}ngth‘;t?ﬁutgmemth & RPAMANORB B dﬁéﬂéﬁdes-'a?%tﬁérze of

t he - 1 nozzl e or| | ces. W etermnet e size of t droplets and

accordingly, 2 product artl SI z The te erature in the I UI d| zed
bed i s maintai ned 3food gra g[‘é‘r ATECCRRA éﬂ)cﬁft 'BE*{"@PS]@’ gphilic
The first binder corrp05|t|on |s water or an aqueous solution which 5 can

contain as ingredi edhifadtéeristicshoulie @fntilesautcordifdly othesgrhnulbe pridace6f the
5-20 D E mal t odextrin, dextrose, sugar (sucrose) or salt or any
8 invention can contain from about 2% to about 55%, preferably from about
9 18% to about 35%, fat or fat substitutes or a combination thereof. Other
10 ingredients can include crystaltine ingredients such as sugar, salt, citric acid
il and substitutes therefort dairy ingredients such as dry rn_i_lk,_chéeses, cream
12 powders and the like; spices,_tnatural and artificial flavors, and thickening
13 agents such as starches (native, modified, tvaxy, etc.) and végetabte gums.
14 ~Asafirst step. all of the ingredients, except for the heat sensitive
15 ingredients and binders, are mixed in a high shear or fluid bed mixer to
16 make a dry mixture. The dt'_v l.ttixture'then is._hea.ted tothe _mglting point of
17  the fat component or up to .about 3°C above the melting potnt, and then it
‘18 is coated with a first binder compositibn to make a first particulate
19 composition. The first binder composition is applied by spraying during
20 mixing using conventional means such as a high shear mixer or a fluidized

21 bed. Spraying is conducted through a conventional nozzle. The size ofthe



7 conbi nation of two or nore than two of such ingredients. 8

Following the formation ofparticulates with the first binder, the first 9
particul ate conposition is dried to a .noisture content of from about 2%to
10 about 6% at a tenperature fromabout 3 5 [err]C. to about 60 [err]C.
using fluidized 11 drying or drying ufdder a vacuumto nake a dried first
particul ate 12 conposition. 13 . The dried first particulate
conposition is cooled using cool_ajr or a 214, ol d, jacketed m xer to

ambi ent terrperaﬂuren@ﬂlﬁr%%lc&bmu detgraing the ?tléeagglﬁngBﬁm [ASFPIdEngly 4
then the heat sensitive.ingredients such as natural and artificial 16

flavors. spicesjand ppédiice partieRgigeNThe teinbratude fidie fuidizadbbed i3, maigipedt ei n
17 - or whey protein concentrate) are added and m xed therewith for from

about 18 1 to 3 nmiputes usi fluid.bad, inpeller/chopper or simlar
ni xer. 19 FoPl owi §°m%qlfg?8%§°emg8iﬁder is applied in the sane
manner as the 20 first binder. The second binder is conprised of: (1)
the emul sifier and, (2) The firstdnder compdsition iwateror 41 agieots snlution whic
conposi tion. 12 1 After the particles are coated with the

second bi nder, ghey qah @oﬁaj{gxhag ig@%ﬂf | tsPbrh Ao 0deAb aBoRAS0 of SAEKlel sRdrchSe 1O

make a sauce accCording to nventi on. The granul ar product 1s
hydrated al ong with the sta of the 4 Jinvention by adding mlk or
water, gently sirring) B mg}oei@ﬂ%o@%asg sugaty (RUSFRSChrof SRE N O et y
stirring again before eating. 6 M crowave preparation nethods are
used in conjuncyi on cofmbinatioh®f two or more than two of'such ingredients. -.

8 Followingthe .fon'.natioh of particulates i_vith the firstbinder, the first

9 particulate composition is dried to a moisture content of from about 2% to
10 about 6% at a temperature from about 35 °C to about 60°C. using fluidized
11 drving or drying under a vacuum to makg: a dried first particulate
12 composition.

13 - The driéd first pani;ulate composition is cooled using cool air or a
14 cold jacketed mixer to ambient temperature or from about 15°C. to about
15 40°C and then the heat sensitive ingredients such as natural and artificial
16 flavors. spices and protein compounds (e.g., albﬁmin, globulin, egg protein
17  or whey protein cqncentrate) are added and mixed therewith for from about
18 . 1 to 3 minutes using a fluid bed, impeller/chopper or similar mixer.
19 Following mixing,.a second binder is applied in the same manner as the
20 first binder. The second binder is comprised of: (1) the emulsifier and, (2)

21 an oil and/or another first binder composition.



7 I nventiion to achieve fast hydration and conpletion of the cooking
process 8 (further protein denaturation and starch gelatinization). 9
The conveni ence food product of the invention contains at |east one 10
serving of pasta and can contain several servings. For one serving, the 11
serving size can be up to about 75 grandZf dry (not rehydrated) pasta and
12 generally it wll be fromabout 45 to about 75 grans, preferably from
about 13 55 to about 65 granms of dry pasta., O course, .larger servings
ogdpindes i

can be nade 141 to acc dhe partiglesare roated with the sec Fe¥Eihgs
can be made 15 as a snack or side dish. 16 17 - BRIEF

DESCRI PTI ON  OF 2 THE HyRAutdBieSBrah@lar product ready @iruse o makea sdude acdordingitotnl Vi ew
of the bow of the invention. 19 Figure 2 is a bottom el evati onal
view of the bow of. the invwention., 2 . Figure 3 i | Vi ew
o Cthe bont of St no ipyargion o g$hulaf Broduct isihydrae af@ga“"ﬁli}’?epé%ﬁ obthe o of
alid for the bow. 131 _ Figure 5 is a section/schematic view

illustrating the bdmventiontbycadding imilkeort water; gerulynstiringpheatingdn .coek and
Figure 6 is a section view of a bow ofthe invention having a curved 5

bottom panel . §  hydrate Sidheh Yendly S heAlPEABRARngRS USed to make

phot om cr ogr aphs

6 Microwave preparation mt_athods are used in conjunction with this
7 invention to achieve fést hydration and complétion of the cooking pfoces.é
8 (further protein denaturat_ion and starch gglatiniza‘tion).

9 The convenience food product of the invention contains at least one
10 serving of pasta and can contain several servings. For one serving, the
11 serving size can be up to about 75 grams of dry (not rehydrated) pasta'énd,
12 generally it will be from about 45 to about 75 grams, preferably from about
13 55 to about 65 grams of dry pasta. Of course, larg:er servingé can be made
14 to accommodate two of more consumers and small servings can bé_ made

15 as a snack or side dish.

16

17 | BRIEF DESCRIPTION OF THE DRAWINGS

18 Figure 1 is a side elevational view of the 'bo§vl of the invention.
19 Figure 2 is a botiom elevational view of the bowl of the invention.
20 .Figure 3 is a section view of the bowl of the invention.

21 Figure 4 is a perspective view of a lid for the bowl.



7 of cross-sections ofthe pasta ofthe invention and previously known
pastas. 8 Phot om cr ographs were obtained using secondary electrons at a 9.
magni fication of 35 tinmes nornmal at 10,000 volts. Pieces of pasta were 10
snapped in half by hand to obtain cross-sectional fractures. About 1/4 inch
11 bel ow the fracture, each piece was cl8 with a scalpel to provide a
flat 12 surface for nounting on an alum numstub that fits within the
scanni ng 13 el ectron mcroscope ("SEM'). Each nounted sanple was gold
coated in 14 a sputten; t b r

15 Figube 7 is afF o SREbECAARE VRN Rluiiind B BT 0T s

i nvention nmade according to Exanple 10 herein. 17 Figure 8 is a SEM
phot oni cr ogr aph 2of anmuoammcmm‘/ﬁg to 18 U S.- Patent No.

3.615.677. Conparative Exanple 1 herein, and dried for 19 15 m nutes at
225 [err]F. 20 3 “Figure 9 is a SEM phot om crograph of the same pasta
as made for 21 Figure 2, but with drying for 3 mnutes at 300[err]F.

14 1 ure 10. | a SEM phot.oni.cro co | il abl e
2  pasta pr odugt t hat ?‘%FE‘%%SCFE?&W&‘%%%W& Qh,‘e 1§v£q§)n?1a9mg¥l cgé% | LED
DESCRI PTI ON OF THE INVENTI ON 5 A preferred enbodi ment” of a

cont ai ner of the i nbettoinopaneh the form6 of a bow 10 is illustrated-in
Figures 1 - 3. Bowl 10 is conprised of a '

6 Scanning electron microscopy was used to make photomicrographs

7 of cross-sections of the pasta of the invention and previously known pastas.

8 Photomicrog;aphs wé;e; obtained using secondary electrons at a

9 magnification of 35 times normal at 10,000 volts. Pieqes of pasta were
10 snapped in half by hand to obtain cross-sectional fractures. Aboﬁt 1/4 inch
11 below the fracture, each piece was c¢ut with a scalpel to provide a flat
12 surface for mounting on an aluminum stub t_haf ﬁtslwit'hin the scanning
13 eléctron_ microscope ("SEM”). Each mounted. sample was gold coated in
14  asputter coater gnd then t;a_nsferredtb the SEM chamber. .
15 | - Figure 7 is a SEM photomicrograph of a pasta of the present
16 invention made according to Example 10 ﬁcrein,

17 Figure 8 is a SEM phot;)micrograph of a pasta made according to
18  U.S. Patent No..3,615.677_. Comparati_?e Example 1 ilerein, and dried for
19 15 minutes at 225°F. | |
20 Figure9isa SEM photomicrograph of the same pasta as made for

21 Figure 2, but with drying for 3 minutes at 300°F.



7 generally circular bottom portion which conprises a push-up 12 havi ng
an 8 apex 13 on the central axis X-X of the bow. (Sprue 14 nay be |left
at the 9 apex 13 on the underside of the push-up 12 if the bow is

manuf actured 10 using an injection nolding process.) 11 Push-up
12 conprises a section of a sphere. The ph%h-up I ncreases 12 t he surface
:area of the bow adjacent to the contained food so that the 13
probability of mcrowaves entering the bow and heating the food is 14

I ncreased. Bottom panel - thn’ét

radi us 15 whichii s smoot t@éﬁﬁqgaﬁdﬁg’%ﬁggﬂéﬂsﬁoecause S cxgyﬁﬁmasiszw '
wi thin the bowl can cause uneven cooking and they can contribute to 17

boi | i ng over. Smpot Ipastagroduct that issaidita rehydestaqyicldiiges, facilitate the 18
novenent of liquid as it heats. Bottom panel 11 al so extends al ong second
19 and third Rottomradii 16 and 17, having a substantially
frusto-conical 20 portion 1la therebetween, said frusto-conical portion

having a snmooth 21 sur f L.nsi - ality of
lower ribs 30 r&dially %@ﬁ%&)@gﬁﬁﬁﬂﬁﬁbﬁmﬁg bow .
Lower ribs 30 can extend beyond 2 frusto-conical portion lla as
illustrated in i gure 1 wymeferredtenshodimenrel a’ionm:mefthdmvemtmrmoheﬁtm adi i
16 and 17. The snooth inside surface of frusto- - coni cal portion 11a
and radii 16 and 17 gr t ts KR thhe

expl ai ned above% Owgaeod%l {gg 111?1%'13& %%gn egloni]t P%wé 1OS@'out egorb? t he

bowl which can be handl ed when the_ bow is haot with, )
7 generally circular bottom portion which comprises a push-up 12 having an

8 apex 13 on the central axis X-X of the bowl. (Sprue 14 méy be left at the
9 apex 13 on the underside of the push-up 12 if the bowl is manufactured
10 using an injection molding process.)
11 Push-up 12 COmprise_sé section of a sphere. The push-up increases
12 the surface area of the bowl adjacent io the contained food so that the_
13 probability of microwéks entering the bowl and heéting.the food is
14 increased. Bottom panel 11 extends to push-up 12 along first bottom
15 radius 15 which is smooth and without sharp edges because sharp edges
16 within the bowl can cause uneven cooking and they can contribute to
17 boiling over. Smooth radii, in contrast to sharp edges, facilitate the
18 movement of liquid as it heats. Bottoxﬁ panel 11 also extends along second
19 and third bottom radii 16 and 17, having a substantially frusto-conical
20 - portion lla therebetween, said frusto-conical pértion having a smooth

21 surface on the inside of the bow! and a plurality of lower ribs 30 radially



7 reduced transfer of heat to the consuner's hands. 8 ‘Portion
11 a extends along radius 17 to side panel 18 and side 9 panel 18 tapers
outwardly away fromaxis X-X, as it extends fromthe 10 bottom portion
toward an end opening defined by rim 19. The taper of the 11 si de panel
has a sufficient slope to release the stedmwhich will be 12 ° convected
up ' the inside walls during cooking. The outer segnent of the 13 bott om
portion al so has a doughnut-I|ike-shape which assists in this 14

convection by hayi ng dgsposatiesn thenaasidé wfehé bawl.t hower eibs 30 @ah éxoendpbefondp. -
15 The shape of the bottom of the bow also provides an area in which

dry 16 i ngredients can collect. .Wih th ddi ti.on. of . 1

ingredients 17 2 reffH§ioscams pg“@&t%nﬁﬁ\‘%ﬁgﬁé&ﬁgﬁeﬁﬁﬁgﬁ@g}’g&%ﬁ 18
Rim 19 has a flat portion 20 which substantially lies in a plane 19

normal to axis X3X aoslemthe ektefiarof iadiitlésamsiciil. i The smoathl ireide surface Hf foista-op
of 20 the bow 10. Conventional |lid materials and seal i ng adhesi ves can
be 21 enpl oyegd as W : K oub shal® edobs fdie! | M
15 has a 1o ot o pBhied PEARRE GhA ridli 160 13t ithol sl ks [ e
consuner can lift the 2 bow 10 using the rim particularly after

cooki ng when t he5bowFamgyeasansas ex%ﬁﬂ\,ﬁ'é@ves&@@ﬁé@sf}%ﬂﬁm%h@@a%w
ribs 31 are radially disposed on 4 the exterior of the side panel of the
bow and extend glownvassitieyof therbowinwhich caidbé hapdied iwienathecsonal 3nhéthwith
exterior of the bow which can be handl ed 6 when the bow is hot with

reduced transfer, of hepled Qahlir SHIS S he SoRfMer's hands.

8 - Portion 11la extends_ along radius 17 1o side pahel 18 and side

9 panel 18 tapers outwardly away 'from-'axis X-X, as it extends-.from the
10  bottom portion toward an end opening defined by rim 19. The taper of the
11 . side panel has a sufficient slope to release the steam which will be
12 convected up the inside walls during cooking. The outer se.g'm'en.t of the
13 bottom portion also has a dnghnut-like shdape which "assists in this
14 convectioﬁ by having a lower temperature than the area about the push-up.
15 The shape of the bottom of the bowl also provides an area in which dry
16 inécdiens can collect. With' the addition of water, the ingredients
17 rehydrate in a concentrated area and rehydrate faster.

18 ~ Rim 19 has a flat portion 20 which substantially lies in a plane
19 normal to axis.XfX and whi.ch facilitates sealing a lid 60 (Fig. 4) ontop of
20 the bowl 10. Conventional lid maferia]s and sealing adhesives can be

21 emploved as will be apparent to those skilled in the art. The rim 19 hasa



7 The upper ribs 31 are sufficiently spaced fromlower ribs 30 to -

provi de an 8 area 32 for labeling. 9 Optional bottomrib 21 is
di sposed on the underside of bottom 10 panel 11 to raise bow 10
slightly off the shelf 47 of the m crowave oven 11 40, thereby reducing
the transfer of heat fromthe bow tol®he shelf by 12 providing air

I nsul ation. 13 “Figure 6 illustrates an enbodi nent of the invention
having a curved 14 bottom panel 11. In this enbodinment, radii 15. 16 can
be the same pr lfolled olitéf edgento prostidehstrenigtiego ahas thiefdopswmer camclifithee can be
in the shape of an 16 ellipse. Oher than the shape of the bottom this

For exanpl e, 21 oy} Fgsith the i, ol 4 ecfkirg g Hes o BBeC ™ the

exterior of the bottom panel 19 ext endi ng dowwardl y,  from t he, si de panel
toward a | ows poi semewhas sofiened from heating, §ippehnbh3] Are BHially AiSRosed QR | he
bott om panel . 17 1 In m crowave ovens, energy enters into an

oven cavity j hr opghagerfor of HR&iHePafbl of Th€bewbindieXiteriiciownwardly fapmirimh t om or
side, and energy 1s reflected 3 off the walls and bottom of the oven and

i or owmve. oven. A5 59 R 81 S e Srerirangye PoT SR el ok BaBRC hor t om
of the oven into the bowl 6  because the bowl bottomis relati velal smal |
:j ins?; ﬁge?nd ¢ he wheh the boveris hotavith redusedirarisferafbenvotthacansumes nband.
7  The upper ribs 31 are sufficiently spaced from lower ribs 30 to provide an
8 area 32 for labeling.
9 Optional bottom rib 21 is disposed on the underside of bottom
10 panel 11 to raise bowl 10 slightly off the shelf 47 pf the microwave oven
11 40, thereby reducing the transfer of hga’; from the bowl to the shelf by
12 providing air insulation.
13 Figure 6 illustrates an emb_odirﬁent of the invention having a curved
14 bottom panel 11. In this .embodiment, .'rad_i_i_ 15, 16:can be the same or
15 different and when they are different the curve can be in the shape of an
16 ellipse. Other than the shape of the bottom, this embodiment can have all
17 of the features of the éforesaid embodimént. For example, lower ribs can
18 be radially disposed on a portion 'of the exterior of the bottom panel

19 extending downwardly from the side panel toward a low point (i.e., the

20 perigee or point of contact) of the bottom panel.



8 ~According to the present invention, the spherical section
(push-up 9 12) increases the overall exposed area of the bottom portion
of the bow, 10 provi ding greater area for mcrowave energy to enter the
bottom of the 11 bow . Push-up 12 al so reduces the thickness of the

product to be heated in 12 the center.113 The geonetry of the
bow causes the portion of the contents which 14 fill the section below a
pl ane nornmal to axis X-X and intersecting push-up 15 12 at apex 13

(prane Y=Y in Rg. S) ! QnfickOR ovehallerell Eteiscilta BOUP caviEy toughihish- up

12 and thereby ‘pronotes convective rotation of the |liquid- 17 cont ai ni ng

contents.- The slanted walls of the_bow, and the radiys in the 18 bottom
of the bow , be ow fsedsiet. %%WPCPH@Q}PB&OB&NQ}W& ?ﬂ‘geﬂﬁ’%}é‘élﬁ%ﬂﬁfi
that builds up fromboiling, which is created by the anobunt of energy 20

i nduced into the bofthéNvalls andvibdeomt efitheliosereand itbahe predusbbeiamhented. | ess
21 vigorously the product will boil and this hel ps to avoid bunpi ng.

18 1 (Bunping is . build up o h y i regqi I QUi €.

becones 2 su%er he‘glhg o\ "gﬂ‘é&f“@}’%ﬁ@d{e?a&gﬁ& ﬁg‘q{cgéwg%eng‘ééldhgﬁhﬁ%ﬁﬁnﬂ{np and
produce 3 “a thunping or bunping sound. Vertical bow or cup walls prevent
the 4 gradud r eimeuns offenengyds meftectaddfromthie bottonmef the oven intgaemboyl ) 5
Figure 5 illustrates a mcrowave oven having a feed slot at the top 6 and
shows how i cr guaveceafedlic HaW! BRndh i§ GeRflvéldistallni 4rbi ahd the $§RIfTis ondpt t om

of the cooking container. Wien bow 10 is placed on shelf 47 in
| 7 raised off the bottom by a short distance:
8 According to the pfesent invention, the spherical section (push-up
9 12) incfeases_ the overall exposed'area;.of the bottom portion of the bowl,
10 providing greater area for microwave energy to enter the bottom of the
11 bowl. Push-up 12 alsoreduces the thickness of the product to be heated in
12 . the center.
i3 The geometry of the béwl causes the portion of the contents which
14 fill the section below a plane normal to axis X-X and intersecting pﬁsh-up
15 12 at apex 13 (plane Y-.Y in Fig. 5) to be cooler than the contents above the
16 push-ﬁj) 12 and thereby promotes. convective rotation of the _liquid;
17 containing contents. The slaﬁted walls of the_bowl and the radius in the
18 bottom of the bov;'l. below plane Y-Y permit the dissipation of the pressure
19 that builds up from boiling, Which is created by the amount of energy

20 induced into the bowl. With a wider top diameter than the bottom, the less

21 vigorously the product -will boil and this helps to avoid bumping.



8 m crowave oven 40 to cook the contents 50, mcrowave energy enters the
9 oven fromfeed slot 46 and sone of the energy is emtted in the
direction 10 of arrows 41. This energy is reflected off walls 44 in the
direction of 11 arrows 42 and is again reflected off bottom45 in the
direction of 12 arrows 43. Accordingll@ energy is ultimtely directed
into and through the 13 spherical section of push-up 12 to heat contents
50. When contents 50 are 14 sufficiently heated, the geonetry of the bow
causes control] ed RQili:ng : [y sB0id emies ol | ed -
boi | is achi evJed by the rllgl ?5’3’%‘11‘8’ SF frgssue F’Eg?%%ﬁﬂc?:‘f aﬂie/‘gjtifl- ﬂﬁi\?el@ack of
sharp corners within the bow and the 17 ;ta&ered si des, 18.éggnipi ng S
accordi ngly avai destperheatedandithen exploses cagsing thegontainer o jimp gud progyce
Geonetrically,. when viewed fromthe bottom the bow of the 20 i nvention
has a torus (d:s)ughﬁ"dhhnﬁhgw-buﬁﬁﬁnn%&é&m.ivenw'ar powl ef enp evalls prieerit the tor us

shoul d be greater than a whol e nunber of half wavel engths in order 19 1

to avoid or mnimze,the occurrence of so |{ed ring- e. 2
Accordingly, i%h coﬁ'@g’r’f‘{]irslﬁﬁ?e HFW%%&EOWPB#’%%gegﬁg&y?a 3
frequency of about 2,450 negahertz (MHz), the resonance lengths to be 4 '
avoi ded in tersrs of ef fRigofevseilltistrates @misfowave aven haviaga fepdsiot authetop and 5
180mm (Since there is some wave penetration into a dielectric, its 6 :

"microwave di aéret hnd SR oW ?ﬁi. R dvé én@f@ dhE ditSt&E fitBlahdtRtoughanet er . )
cti t
7

M =

7 The effective dianeter o e torus, therefore, nustbe | arge enough to

h 3 .
ave bottom of the cooking container. When:bowl 10 is placed on shelf 47 in

8 - microwave oven 40 to cook the contents .5 0, microwave energy enters the

9 oven from feed slot 46 and some of the energy is emitted in the directiop
10 of arrows 41. This energy is reflected off walls 44 in the direction of
11 -arrows 42 and is again reﬂecied off bottom 45 in the direction of
12 arroWs 43, Accordingly, energy is ultimately directed into and through the
13 spherical section of push-up 12 to heat contents Sb. When contents 50 are
14 . sufficiently heated, the geometry of the bowl causes controlled boiling to
15 occur without boil over. The controlled boil is achieved by the uniform
16  distribution of heat, the lack of sharp corners within the bowl and the
17  taperedsides 18. Bumpjng is accordingly avoided and the risk of boil over
18 is minimized. | |
19 Geometrically. when viewed from the bottom. the bowl .of the
20 invention has a torus (doughnut) shape. The effective circﬁmference of the

21 torus should be greater than a whole number of half wavelengths in order



8 an antiresonant effect. For conventional mncrowave ovens, the
effective 9 di ameter nust be greater than 60mm preferably greater than
about 65mm 10 so that the effective circunference of the torus (at the
effective dianeter) 11 becones antiresonant. (If a m crowave oven
operated at a frequency-12  different frli®n about 2,450 MHz, the effective
di aneter woul d be adjusted 13 accordingly, as would be apparent to one
skilled in the art.) As a practical 14 matter, for efficient mcrowave

heating, the effective dj ter . he r 5@@ 1. [=3 han
about 100nm 16 1! fo avﬁf&egfu@?rﬁglé&a d@%n‘?%r Re d‘?ﬂagr‘gter gnﬁng?g%gy _Cé'
di aneter. For 17 definitional purposes in the present specification, the
ef fective dianetez i sAteordinghpainconventionak raigrawavei qeenst whigh mperase atha

bow with the shelf of the 19 m cr owave oven when the contents of the

bow include a su%)st afhl ﬁ’éncggfagﬁﬁ@%ﬁgﬁﬁ(\?ﬁmﬁ%@ﬁsbﬁ&&ilé‘i'@h@b bé

nmeasured at this Tine en the the bow are products
containing liquid as defined herei nd, ,.20 1 his is based an e
dielectrics of tHe wa¥gidedin gEps gfqt%ec&xvmdéqmatpgpg&{ertp@szam gg‘?}ﬁr@t ?183"9&3
the | oad becones dryer, the effective dianeter is neasured at 3 a higher
line (away from tde bog0mm. (8irk thert isovomd whee pedeteqioni iyo &t dielectrit] ied
by a plane normal to the X-axis which intersects the outer dianeter 5 of

const ant i oad) 1 e or rRisrPat gkt becoiSsiigm oo b W EtorlpElcafdhr)
radi us of curvature.) \Wen an optional bottomrib 21 is disposed on the
7 The effective diameter of the torus, therefore, must be large-enough to have
8 an antiresonant effect. For conventional microwave ovens, the effective
9 diameter must be greater than 60mm, preferably greater than about 65mm,
1_.0 so that the effective circumference of the torus (at the effective diameter)
11 becomes antiresonant. - (If a microwave oven operéted at a frequency
12 different from about 2,450 MHz, the effective diameter WOuld be adjusted .
13 accordingly, as would be apparent to one skilled in the art.) As a practical
14 manér, for efficient microwave heating, the effective diameter of the torus
15 also should be less than about 100mm:
16 - A torus has a centerline diameter and a body diameter. For
17 definitional purposes in the present specification, the effective diameter is
18 measured at the outer line of contact of the bowl with the shelf of the
19  microwave oven when the contents of the bowl include a substantial

20 amount of water. (Effective diameter is measured at this line when the

21 contents of the bowl are products containing liquid as defined herein and



8 under si de of bottom panel 11, however, the rib is not considered as 9
defining the Iine of contact for purposes of neasuring the effective 10
di ameter. Accordingly, the effective dianmeter is nmeasured at the place 11
where the outer line of contact would be in the absence of bottomrib 21.
12 The effective diameter of th@®orus of the bow of the present
13 I nvention is the distance d illustrated in Fig. 3 for products
contai ning 14 liquid. The bow of the invention accordingly has a torus

with an effective fifis is babled'ORithE dfelédifi€d 6f1iheVwater, ddoadwith\iEhigh dieleétiiesonant
effect. In the preferred 16 enbodi nent of the invention, the dianeter of

the torus is nopre than 60 7 referably . e.t han about 65mm ., gnd
| ess than abouf 105%@118%310@ W@%ﬂf%‘aﬁ‘%@feﬁﬂwﬁmﬁféﬁ@ﬁiﬁuﬁﬁd ny
food grade materials 19 whi ch can withstand the tenperature of boiling

wat er. Vari ouss pol yisgier 2ine (away droppthertsottdnh eankl andeowadd: thblead apdningdy can
I ncl ude pol yet hyl ene 21 t er epht hal at e. pol ycarbonate, polyacrylonitrite,

nyl ons, gl ass, ' )| (

mat or al “used $o nQfidEPRERR A RE N ARG WG MR e BRETRRERE: |
density polyethylene mxed 3 therein_to increase resistance to inpact
breakage at | o t efbHieatomises Acgordingly, formnsemi-dnolead {bee apawien diglecitist of
the invention can be 5 manuf act ured usi ng conventional ingredients. A

pasta dough i sg madgonktdnt 16ad) thé @ffectiveodianittét dil® be Aéhsud!t atafiaavitragel t h
ot her conventional ingredients 7 usi ng known processing techni ques such

as extrusion of s hlga Ellls_n&' curvature.) When an optional bottom rib 21 is disposed on the

8 underside of bottom panél 11, however, the rib is not considered as
9 defining the line of éonfact’ for purposes of measuring the effective
10 diameter. Accordingly, the effective diameter is measured at the place
11 where the outer line of contact would be in the absence of bbttbm rib 21.
12 The effective diameter of the torus of the Bowl of the present
13 invention is the distan;:e d illustrated in. Fig. 3 --for products containing
14 liqpid. The bowl of the iﬁvention accordingly has a torus with an effectiﬂ'e
- 15 diameter sufﬁciently large to have an antiresonant effect. In the preferred
16 embodiment of the invention, the diameter of the torus is more than 60mm,
17 | preferably moré than about 65mm., and less than about 100mm.
18 The bowl éan be manufactured using any food grade materials
19 which can withstand_the temperature of boiling water. Various pblymers
20 and polymer blends are suitable and they can include poiyethylene

21 terephthalate. polycafbonate, polyacrylonitrite, nylons, glass,



8 Accordingly, the ingredients are conbi ned and hydrated with sufficient
9 water to attain the desired consistency and kneaded to nmake the dough.
10 The dough can be fornmed into the desired shape by extrusion through a
die 11 . plate or by sheeting and then it is cut into pieces of the desired
size. 12 The ingredients of the dhsta of the invention conprise
wheat flour 13 selected fromthe group consisting of senolina, farina,
durum hard wheat 14 and soft wheat flours and pasta regrind from wheat
based pastas angd t hsol§ropylent and Aolyetindere. f A gpueferred mmtersaltused ¢o imakethe ce
and corn can be enployed in 16 anount from 0% to about 15% and preferably

| ess then about, 10% 17 _ St ] r : | :
potato al so carf be Be(f’rp lggggblﬁéﬁ}qéﬁ Jn&%%&@?ﬁ%&%@a@éﬁ?@%& H_‘l_l?éd
preferably less then about 15% Protein 19 sources can be optionally
added i n anount3 f rtbereiia ipcreaseiresistapce irlimpact bregkage atdey tamperatgst hey
typically are added in anmobunts of at |east about 21 0.5% Typi cal

protein sourcesy i ncl ude Meghicgbwiible Pasta ProdRit Nof SA¥ inveddioh calrBéei n
and eggs in any formincluding whol e eggs, égg whites, powdered 2 eggs,

prAcered 200 L e S e ke RS a0 R b
anounts fromO0%to about 15% and when they are enployed they typically 5
are ‘added i n amountwhest flatr drebwatenimd,; opGoridity, @ith other conerivingl ingeddiems uum
| evel s for pasta dough extrusion are about 22 7 i nches nercury (Hg).
According to-the PregeEntnole Brocising QWENfiques such as extrusion or sheeting.
8 Accordingly, the ingredi_e_nts are combined and hydr_ated with sufficient
9 water to attain the desired consi_stency__ and kneaded to ,make_ the dough.
10 The dough can be formed inté the desired shape by extrusion through adie
11 plate or by sheeting and tﬁen..it lis cut into pieces of the desired size.
12 The ingredients of the pasta of the invention comprise wheat flour
13 selected from the group consisting of semolina, farina, durum, hard Wheat
14 and soft wheat flours and pasta regrind frorh wheat based pastas and the
15 like. Alternate flours such as those from 1_'i§:e and corn can be employed in
16  amount from 0% to ébout -15% and preferably less then about 10%.
17 Starches from s_ourées such as rice, corn or potato alsq can be employed in
18 amounts from 0% to aboui 20%, preferably less theni about 15%. Protein
19 sources can be optionally added in amounts from 0% to about 10% and’

20 when they are used they typically are added in amounts of at least about’

21 0.5%. Typical protein sources include wheat gluten. milk protein, soy



8 extrusion is conducted at anbient pressure |levels (no vacuum or at ‘| ow
9 vacuum i.e. less than about 12 inches Hg. When vacuumis enpl oyed, the
10 vacuum i s maintained in the m xing chanber and screw conveying 1l
chanmbers of the extruder. The anbient extrusion w thout vacuumor with 12

| ow | evel s of vacuum causes the extruded2 dough to be produced with many 13
evenly distributed fine air cells. These air cells act as nucleation sites
for 14 ai r expansion -and, nore inportantly, for noisture vapor to coll ect
and 15 expa dt r g ul
Vacuum (i. o 18 PrAERANS cRpP Rl ToliR cILdig bhidde (AT AILE ORAEY

I nvention produces a 17 duct haV|n uneven |nt rnal .struct and
an uneven extefnal ¢8&- pogggga,egg&lmeigngtheqlke &H@@Bgﬁﬁ%‘@l@@ﬂ?ﬂf‘?%cture
I s responsi bl e foraporous pastaproduct 20 (pasta or noodle) structure

that creates an at flagérs] Herbe epides, dHeasasnand fiee Tike alﬁpmrh'enemptdvedemul ar
pasta) and.insures faster hydration during preparation 23 1

m crowave, hot or bhoil i ngwat o} & tion o 2
Stove top prephrat FRUGHOm0%6 ﬁw‘ié(éaefﬁliew@emmﬁ%‘ﬁ%%ﬂ%@
noi sture content of extruded 4 pasta products before toasting can be

vari ed from abbut a8addedin amounts)of8t leasttaboah@.dfe.35% (wet / noi st). Mi sture
content at the higher end of the range 6 is preferred when a faster '

rehydration tige i s desyf@gionhvacyuin fveld Mbﬁﬁa'dBu%h_extr@ﬁbﬁ atabutRRght Iy
hi gher degree of starch gelatinization (cooking) th

7 inches mercury (Hg). According to the present invention, however,

8 extrusion is conducted at ambient pressure levels (no vacuﬁ_m)_or at low

9 vacuum, i.e. less than about 12 inches Hg. When vacuum is employed, the
10 vacuum is maintained m the mixing chamber and screw conveying
11 chambers of thé extruder. The Ambient.extrusion without vacuum or with
12 low levels of vacuum causes thé extruded dough to be produced with many
13 .evenly distributed fine air cells.. These air cells act as nucleation sites for
14 air expansion and, more _importantl-_v, for moisture vapor to collect and |
15 expand to create a porous rﬁatrix during toasting. Using a full vacuum (i.e.
16 traditional levels) accofdin_g to the process of the invention produces a
.17 product having an ‘uneven internal structure and an uneven external
18 .appearance.' |
19 The expanded cell structure is responsible fora porous pasta product
20 (pésta or noodle) structure that creates an attractive product (having the

21  appearanceofregular pasta) and insures faster hydration during preparation



8 occurs when nore noisture is.available during toasting. Increased 9
noi sture al so i ncreases the expansion ofthe protein-starch matrix during 10
toasting to create a "sponge like" structure that is also responsible for

the 11 - short cook times achieved by this invention. 12 ' I n one
exanpl e, pasta produced by this inven23on decreased 13 hydration tine
“versus conventional pasta by 3 mnutes and elimnated the 14 st archy,

uncooked texture and flavor associated with the undercooked 15

conventi onal, p asﬁgfrﬁngo%vﬂ,stﬁﬂ oﬁﬁoiﬁﬂgwm{ﬂotﬁ?g}rcr?ﬁ aation 6%&5:&56(?%3 ed 16

cook tines o]f this itnvention are t res partial coo rtial 17
gel atini zation) of the starch and, nore inportantly, the result of the open
18 "sponge- | | feve IPRTERAralof t he protein-starch matrix as illustrated
in Figure 19 7. "This structure provides channels for hot water to

penetrate rapidly, 20n prabist @echaweFoandkhdthibe RRfitare conteht df extruded
Forthe pasta product ofthe present invention, control of density and 2

texture - is directly linked, to the control of. the t i diti.qns
el oyed 3 4 anbrteroRiiS ptfPe Ol ende st oot R 0% GRRFRIAS]C .
found that higher 4 toasting tenperature in first and subsequent
toasting zorfes itomaboutiefwetmoist). Moisture contentrad thidighersnd of thetrangensi t y.
- For exanpl e, toastingattenperatures 6 fromabout 180[err]F up to about

ol S e A AU UBAS gt AR
'nerease In pasto 1805 agnly hi et egree of Mardis gelafinGafloh (cooking) that
8 occurs wheri more moisture is available during toa;sting.. Increased
9 moisture also increases the expénsioﬂ of'the protein-starch matrix during
10 = toasting to create a “sponge like™ structure thaf is also responsible for thg _
11 short coqk times achievéd by fhis invention. |
12 In one example, paSta produced by this invention decreased
13 hydration time versus conventional pasta by 3 minﬁtes and eliminated the
14 starchy, uncooked texture and flavor associated with the undercooked
15 conventional pasfa being used as a comp'aris.on. Overall, the aecreased
16  cook times of this invention are the result of the partial cook (partial .
17 gelatinization) of the starch and, more importantly, the result of the open
18 “*sponge-like” ch.aracter of the protein-starch matrix as illustrated in Figure

19 7. This structure provides channels for hot water to penetrate rapidly,

20 hydrate and cook the pasta.



9 ~collapse in the protein starch matri x. These data are illustrated in

Table I. 10 This col |l apse was apparently the result of overextending or
stressing the 11 protein starch natrix. 12 13- :

TABLE | 14 . o . Density 5 Test
Zone 1 [err]F Zone 2 [err]F (gﬂkb) 16 17 3 276
325 0.802 18 7 o 276 325 0.815 19
4 ' 325 _ 325 0.832 20 8 325

325 0.825 .21

freshly m xed palsta dougr?oétthe’faswgrrm stureglc':ég%tlent o mml out oto '

about 35% noi sture, preferably 3 from about 26%to about 33%noisture, is
extruded or sheé ed te¥tureisgirgctly hﬁ@ddéglercé’&tr@hﬁ’ﬂhﬁFWW%W%‘I"I”@(F“M@Y‘H’ The
noi st pasta is then cut to the 5 desired size and the pieces are

processed by toasti %d&hemdiﬁﬁﬁé%ﬁfeﬁf&'tﬁepﬁtédm d¢ hasléehabuddthathighert
350[err]F for fromabout 1 to about 25 m hutes. The preferred

PLTETE 5 O Aot At DA G o s e

5 porosity and decreases'pasta density. For example, toasting at temperatures

6 from about 180°F up to about 325°F caused the pasta dehsity to continue
7 to decrease. However, when the temperature §vas held at 325 °F or higher
8 for too long, an increase in pasta density was observed indicating a partial
9 - collapse in the protein starch matrix. These data are lllustrated in Table 1.
10 | This collapse was apparently the result of overextending or stressing the

11 protein starch matrix.

12

13 | TABLE]

i4 . : . Density
15 Ie_st_i#_. - Zonel°F Zone 2 °F  (g/cc)
a3 276 325 0802
18 7 276 325 0815
19 4 5 o35 0832
20 8 325 325 0.825

21



9 content of |ess than about 13% i.e., from about 2%to about 13% 10
preferably from about 5%to about 12% Toasting can be conducted in 11
nore than one zone and a heating with steam ng step can be used just 12
prior to the first toasting zone. Wien heating with steam ng is used, the
13 tenperature in that step nust be2& |east 212[err]F to cause expansion
"of the 14 pasta and it can be as high as about 350[err]F. When there is
no heating 15 wth steam ng step, the mninumtenperature in the first

(or only) 16 3 toastingcoepdifigdd St present Riveation, sréshly inixedpaaas dotighrui on of
the pasta. 17 : In a preferred enbodi mrent of the invention, toasting

I's conducted 18 in.two or nore-.toastin qne nti.oned abov

Addi tional | y,2 t he? Tglsme&ameahafﬁg%%om 9%‘%’&9@%8‘%&‘85?%5’%@%%5t a
just prior to toasting can 20 be used further to partially cook the
pasta and set3 t hefrgrasbaus26%ac aboudt33 %2 tnoisture; &sfextruddd boshxetedtotforra and
tenperature is varied dependi ng upon pasta 26 1 shape, thickness, and
the texture dosirgguedRdGKAT of Mick whlfed fastd. ' Thelmoist HERIS fied BRASTE 02ST i NG
times and/ or 'hi gher Ferrpe-’a ures. ‘% . e 5e ree of expansion and
resul ting pasta product density can 4 ° be manipul ated to deliver the
desired textdre, deyuedisizeandhe pieess are processed by goastiggiat ademPeralifFant age of
this inventionis in the ability to control the 6 pasta thi ckness and

the degree ofg porfas abbeieI0 “FtoadEGE3S0°F fopfratabidie 1 o abodteXs métltes.
preparation tinme and texture. Product density is controlled so 8 t hat

the product w Il g A-Aahiksi WhphSHke Purdd: SuPliith 210 B

-

8  about3 10°F for from about 2 to about 15 minutes to attain a moisture

9 content of less than about 13%, 'i.e.,- 'frbm about 2% to ébout 1-3%,
10 preferablf from about 5% .to about 12%. Toasting can be coﬁducted in
11 more than one zone and a heating with stﬁ:aming step can be used just
12 prior to the first toasting zone. When heating with steaming i-s used, the
13 tefnperature in that step must be at least 212°F to-'cause exp‘ahsion_of the
14 pasta and it can be as high as about 350°F . When there is'no heating
.15 with ste‘éming step, the minimum 'terhperature in the first (or only)
16 toasting zone also must be 212°F to cause expansion of the pasta.
17 .In a preferred emquiment of the invention, toasting is conducted
18  intwoor rribre toasting.zones as mentioned above. Additionally,. the :
19 optional step of heating and steamning the pasta just prior to toasting can
20 be used further to partially cook the pasta and set the pasta surface. The

21 .preferred toasting time and temperature is varied depending upon pasta -



9 g/cc. The preferred range of density is generally from about 0.700 to

10 1..000 g/cc. In practice the preferred range of density is dependent
on 11 the specific application for which the pasta will be used. Control
of 12 product density is one of the distinguishing characteristics of
this 13 invention. Furthernore. the de@6ity of the pasta produced by this
14 invention sets it apart fromthe higher density, nore than-about 1.3
g/ cc, 15 of commercially avail abl e precooked pasta and conventionally

produced 16 past ahape/ thickness, and Bl eextyre desiredon Tiacker msoiskpastarilk
according to the invention 18 using silicone oil according to the

fol l ow ng procedure. | : a top | oading
bal ance sensiti \(;e to @Hﬁilofg?éﬁ}ﬁga%i?{gtﬁes and%ﬂin&%?l bra?gggﬁror vol une usi ng
Silicone G| (Fisher Scientific Cat. No, 21 S 159-500). 25.0 +/- 0.5
grans of pasta @as accur Zhe Hognee iof Bxpansianandiresulting pasta prqduct densityeaigh
Silicone Ol at 23[err]C tenperature was added to just cover 2 t he

pasta. A thin ngtal peRadnipidatedso uélwérttne dédired tHRUABH ?drfaﬁoﬁﬁh@%@k fife. 3
trapped air. Addition of 'Silicone was resumed un the oil was 4

al nrost to the rim of, t.he hedflat 4 .a |nch uar e,
1/8 5 i nch tRick ‘Apflgg’tdcﬁmﬁ}‘ﬁfgta%ﬂ 15 ygnuon 1%;1%3;%1?{@{}] I é‘g one
center 1/4 6 inch hole within the area of the top of the jar was pl aced
on top of the 76 | pastathickiess pmdtheidegest ofiparosity/density acededitolobtdin thehe
center was close to the 8 center of the jar opening. Silicone G| was

agal n added with a Rkfifld fFreparation time and texture. Product density is controlled so

8 that the product will have a density from about 0.600 to about 1.050
9 g/cc. The preferred range of density is generally from about 0.700 to
10 1.000 g/cc. In practice the preferred range of density is dependent on

11" the specific application for which the pasta will be used. Control of
12 product density is one of the distinguishing characteristics of this
13 invention. Furtﬁermore,- the density of the pasta produced by this
14 invention sets ii apart from the hi gher density, more than about 1.3 .g/cc,
15 of commercia]ly available precooked pasta and conventionally produced
16 pasta.
17 - Density determinations were made according to the invention
18  using sili;:qne oil according to the following procedure. An 8 ounce jar
19 was preweighed on a top loading balance sensitive to 0.01 .grams énd
20 | précalibrated for.vo]ume using Si_licéne Oil (Fisher Scientific Cat. No.

21 S159-500). 25.0 +/- 0.5 grams of pasta was accurately weighed into the



9 into the center hole until all air was excluded from beneath the

plate. 10 The density of the silicone oil at 23 [err]C of 0.961

g/ cc was divided 11 into the weight required to fill the enpty jar to
establish the jar volune 12 and separately into the weight of the oil
added to fill the jar when it 13 con2di ned the pasta. to establish the
vol unme of the pasta by difference. 14 After the pasta wei ght was
adjusted for its noisture content to obtain the 15 V\Bi(?ht on a dry
basis, the pasta vjar gt enoughdilicaneDibpt 237C temparatureyyas added tgjustLover une to

obtain the pasta density. 17 Density control according to the

invention is achi emts§a§w. Ainl Betal sﬁégﬁrlagw used té S6r the dsds R rdlédse aapd

tenperature in the asting zone, an preferably in two or nore

separate toasting zones., Conirol of.the 2Q. extrusion.process (noisture
content and vécuunﬁ"#@\?ala)’- ‘9%0{.%@@91‘% il was,ggsymed upfi %‘GQEIS‘(%aster

residence tine and toasting tenperature) will control the 2 pr oduct
density. 3 4 almbost tohke finr oftthe farstA preweigieed flatdl dmd 4 ihelssprargldd ee in
any second and 4 subsequent zones, the pasta dough is pliable and has

the greatest grou g&\cﬁ thick ﬁl%ﬁﬁl{’é}lﬁ{e%oﬁtﬂﬂﬁiel b Ilﬂéiﬂ&r g&ﬁggﬁ% b clftesigam for

matri X expansi-on € pieces of pasta. een observed,
however, that a very 7 high degree of matrix expansion (very | ow product
density) can mesulinch holg within thearee opthertap Wi the jar wies placed ontep aftepoor
product integrity. On the other 9 ° hand, too little expansion (high
product density) Viaf.| It hRSposiHOnEPSOhat the large hole in the center was close to the

-8 center of the jar qpening. Silicone Oil'was again added with a pipette _
9 into the center hole until all air was excluded from beneath the plate.

10 - The density of the'silicone oil at 23°C of 0.961 g/cc was divided
11 into the weight required to fill the empty jar to establish the jar. volume -
12 and separately into the weight of the oil added to fill the jar when it
13 contained the pasta. to establish the volume of thé péSta by difference.

14 Afier the pasta weight was adjusted fbr its moisture content to obtain the .
15  weight on a dry basis, the pa'sta weight was divided by the determined |
16 - pasta volume to obtain the pasta density.

17 Density control according to the invention is achieved by the

18 controlling the toasting.lime and temperature in the toasting zone, and

19 prgferably in two or more separate toasting zones. Control of the

20 extrusion process (moisture content and vacuum level) and the toasting



10 I ncrease preparation tinme requirenents and reduce cooked yield. Sone
cooki ng of the dough can also take place in the first toasting zone. After
12 the first and second toasting zones, subsequent toasting zones can be
13 utilized to further reduce noisture content. 14 Toasti ng
temperatures in the toasting zones aré8kept in a range 15 f rom about

"~ 180[err]F to about 350[err]F with the preferred range being from 16
about 210[err]F to about 310[err]F. 7 . Air velocity during toasting
has been found tprobessi(teaster residenee Bme mdﬁmgampmwcwaK@MMt
uniformty. Effective air velocities 19 ~ enployed are from about 150 to

800 feet per, m ryhguaMdensitne preferred 20 range being from about 250 to
800 feet per mnute. Arfl'ow velocities 21 are varied depending on the
product shape, thick nd the desired fi.nal noi st.ure content

9 1
of the pastd@ to attair}g%ﬁ?egﬁ&?sm%m aﬁ‘i‘\F‘?Bfﬁf‘F%ﬂeﬁeeméﬂﬁsF% noi sture

| oss. 3 Foll ow ng toasting, the toasted pasta is renoved fromthe

toaster 4 4 andubsejuemt onesthé pasta deugteisailiabke dnd lrasnveptedesedmomans such
as by 5 using a forced air cooler. 6 As not ed above, the

ng _ ol ¢ 7 :
G Gef a1 at S HOBH SRRt ot Gt RPAFERIRPTTon S0

5

25% to about 75%_ In order to detern ne the . |
6 within the pieces of pasta. It has been observed, however, that a very |

7 high degree of matrix expansion _(very low product density) can result in
8 fragile pasta with a soﬁ texture and poor product inté;grity. On the other
9. hand, too little expansioﬁ_ (high product-density).will decrease porosity,

_ io increase preparation time requirements and. reduce cooked vield. Some
11 cooking of the dough can also-take place ip the first toasting zone. After
12 the first and second toasting. zénés, subsequent _to_ast_ing zones éan be
13 utilized to further reduce moisture content. -.

14 Toasting temperatures in the toasting zones are kept in a range
15 from about 180°F to about 350°F with the preferred range being from
16 about 210°F to about 310°F.

17 Air velocity during toasting has been found to be important to |
18 drving uniformity and product 'un-iformity. Effective air velocities |

19 employed are from about 150 to 800 feet per minute with the preferred
20 range being from about 250 to 800 feet per minute. Airflow velocities

21 are varied depending on the product shape, thickness and the desired



10 degree of gelatinization of a pasta product, the total heat absorbed
during 11 the gel atinization of a weighed portion of pasta in sufficient
water is 12 nmeasured by a differential scanning calorineter (DSC). 13
To acconplish this, at least 10 granms of the product is finely 14 gr ound
and 10 mlligrans (ng) of this is wei @®d into the bottom 15 portion of
-a. special stainless steel capsule which fits in the instrunent. 16 The
~wei ghing is done on a m crobal ance accurate to at |east 0.01 ng. 17

Twenty ng of wat efinabmoisureicontent efithe pastate attainsiesired pradughmmiformipy of 18
the pasta and the total weight of the capsule contents obtained. The lid 19

of the capsul g. wWRjghatk dftididtet 108d.h @ neoprene "O' ring, is placed on the
20 capsul e bottomas a cover. Pressure is applied to forma hernetic

seal 21 which will Erﬁvent t he, | ogs of i sture durigg% heat i ng% The
capsule is - 330 1 - pFaHewingiopstings figPastehpasta,is reROveEEom, e tQAsich
chanber and a sealed 2 enpty capsule is placed in the reference well.

The chanber i uniah@coditd 3o ambienttentberature by corventionaltmeansduchnes by f f er ence
in the heat absorbed by the 4 sanpl e over the blank i's determ ned in

joules / gramfor a l region of the resulting thernogram near
70[err] C. Thrs rg?w&f&%gée@ﬁ?o% Ted 6 fromthe value simlarly

determned for a sanple of the raw wheat 7 conmponent - (such as senolina or
durum wheat) @tilized in nmaking the 8 product. Since the two val ues
represent how nuch heat was required to 9 gel atini ze the renaining

ungel atini zedstarch pugsRedd dbbve /e pfstuctsbiahe invention are partially pre-
8 cooked, ha\./_ing a degree of gelatinizaﬁon from about 15% to about 80%,
9 preferably from about 25% to about 75%. In order to determine the
10 degree of gelatinization of a pasta product, the total. heat absorbed during
11 the gelatinization of a weighed portion'of pasta in sufficient water is
12 measured by a differential scémning calorimeter (DSC).
13 To accomplish t_his._ at least 10 grams of the product is finely
14 ground -and 10 milligrams (mg) of this is weighed into the bottom
15 pbrtion of a special stainless steel capsule which fits in the instrﬁment.
16 The weighing is done on a microbalance accurate to .at least 0.01 mg.
17 Twenty mg of water is then injected into the capéule bottom on tdp of
18 the pasta and the total wei ght of the capsule contents obtained. The lid
19: of the capsule. which is fitted with a neoprene "O" ring, is placed on the
20  capsule bottom as a cover. Préssure is applied to foﬁn a hermetic seal

21 which will prevent the loss of moisture during heating. The capsule is



10 sanpl es. the difference expressed as a %is the level -.to which the 11
product has already been gelatinized. 12 The products of the

i nvention al so exhibit superior cooked yield 13 (sonetines referred to
the art sinply as yield or % hydration). In order 14 to determ ne cooked
yield. optinmum cook tinme nust be neasured@and 15 this was done using the

chewi ng net hod and the squeeze nethod for 16 each sanple and using the
results of the nethod that gave the shortest 17 cook time. 18

According to the chplacedjinthe samipleagelhofithe DSC dnstrymasnt shamberand a sealgded in a
beaker containing 300 m of boiling distilled water. Atimer 20 is

started and pieges E&@/ M TS ha RS R ter
at 30 second in?erva%lggp%ﬁgﬂgﬁiﬁ%geﬁngh% ewee'gl %hregﬁg bet vveenﬁ goi'mly"a
nol ar teeth. The optinmum cook tinme is the tinme when no hard core is 2

detected for™ th® fiheated atracongtant rate and thediffgrenge ibthe heatahsarbed bytheod, 25g

of the same dry pasta.4 . fornulation is cooked in a beaker containing 300
m of boiling distikdnsle dver the@lfk is Aefetiftiediifi joiled  @dmafod ajpeak a2 0f cooked
pasta are renoved from6 "the cooking water at 30 second intervals and

Phetime. when o whi 1B EuRHGs repulingCiFhofadiiset 107 G i€ Stractel 1,2
first tine. (See Method 16-50, 9 AACC in the 1995 Edition of Methods of
the American Associ fibinthe walue similarly determined for a sample of the raw wheat '
7 component (such as semolina or dqz‘um wheat) utilized in making the
8 product. Since the two values represent how much heat was required to -
9 gelatinize the remaining uﬁgelatiﬁized starch present in the indivjdual
10 .samples. the difference expressed as a % is the level to which fhe
11 product has already been gelatinized.
12 The products of the invention also exhibit Superiér cooked yield
13 (sometimes referred to the art simply as yield or % hydration). In order
14 1o determine cooked _viel_d. optimum cook time must be measured and
15 this was done using the chewing method and the squeeze méthod for
16 each-sample and using the results of the method that gave the shortest
17 cook time.
18 According to the chewing method, 25 grams of dry pasta is
19 cooked in a beaker coqtaining 300 mi of boiling distilled water. A timer

20 is started and pieces of cooked pasta are removed from the cooking

21 water at 30 second intervals. The pieces are chewed through between



10 Cereal Chem sts. 3340 Pilot Knob Road, St. Paul, M\ 55121 USA). 11
Cooked yield then is determ ned by adding 10 grans of the sanme 12 dry
pasta fornulation to 300 grans of boiling distilled water and 13 cooki ng
for the optinmum cook time as determ ned above. Then the 14 cooked pasta
is drained on a sieve for 5 ninutes and3lei ghed. The 15 cooked yield of
the pasta is reported as a percentage of the initial dry 1 6 = pasta

wei ght of 10 grams. The cooked yield of the pasta_ of the invention 17 S
from about 315% t o glatiteeths Obhe aptisun sk timeisthgbme whepgorhard gore 1s 5oyt
425% 19 Variations on the nethod of making the pasta product

I ncl ude the 205 Wefecttd fot grMirbrtime. t o the toasting process to nodify
product attributes by 21 i ncreasing product integrity, increasing

resistance to "checking,or . 32 cracking, ~-reduci ng starch |oss,
i ncreasi ng pasfa fi rmeé§°%‘?&f‘3ﬁ?&%§§%‘f%§e gxethcﬂ,@ﬁgp ﬂ'@éaﬂ'{; P80 0ki ng.
This can be achi eved by introducing food 3 grade steaminto the sane

appar at us t hat 4ot hdormdatiowislcdokexd insebleaker cantainingr300 mhof bailing distilledt i ons
to precook starch and to denature protein on 5 the surface of the pasta

products. Thi SsPr oGeRe: M ird: KA thd %ifgéhs%fcfobﬁgd;ﬁsifa &k rE&ABVEE RS he

protein-starch™matrix. gree atinizatron and protein
insolubility can be used.as indicators of the 8 type and extent of

processi ng, befri ndhs spokingvarpat 3(secppe intervalsrandipladgd betwespdiNg PIRCESs not

fully pre-cooked. -
7 of clear plastic. The optimum cook time is the time when a white center

8 core o'f cooked pasta disappear§ for the first time. (See Method 16-50,
9  AACC in the 1995 Edition of Methods-of the Américan Association of
10 | Cereal Chemists. 3340 Pilot Knob Road, St. Paul, MN 55121 USA).
11 . Cooked vield then is determined by adding 10 grams of the same
| 12 dry pasta formulation to 300 grams of boiling distilled watef and
13 cooking for the optimum cook time as determined above. Then the -
14 cooked pasta is drained on a sieve for 5 minutes and wei ghed. The
15 cooked vield of the pasta is reported as a percentage of the initial dry
16  pasta weighi of 10 grams The cooked vield of the pasta of the invention
17 is &oﬁ about 315% to aBout 450%., preferably from about 330% to
18  about 425%.
19 Variations on the method of making the pasta product include the
20 | use of steam prior to the tqésting process to modify pfoduct attributes by

21 increasing product integrity, increasing resistance to "checking or



10 ' Steam ng al so increases our ability to design products with the
11 product attributes indicated. These attributes are especially

i mportant in 12 that they inprove product performance in nmany conveni ence
oriented 13 preparation nethods such as m crowave, boiling water

pour -over, and 14 stove-top preparati @&. 15 Furt her

| nprovenents in preparation tine can be achieved by the 16 addi tion of
salt. The addition of up to about 3% salt- based on the_ weight 17 of the
fari naceous nat ari al cracking’, asducingestarch doss, increpsingpasia firmness anhincregsing
farina and the like) also inproves hydration by creating voids within the

19 structure of {apeaasid odarkaail cmisbihe hiitevdd by BibaatygTost | N0

cooki ng. 20 ghl'y sol ub ssolve leaving fi'ne trailsS or voids

in the pasta 21 structure that facilitates water penetration dugring
cooki ng. For exa&npl egrade stgam into the samg wqra%mﬁw&gw&ma&@ ea‘ﬁ%'n time

during one mcrowave 2  application to 4 to 4.5 m nutes when conpared to

a 5 ‘minute m crQwaveaodsting: [Stédhi fisgrictiofis i precovk starch anditd derature protein on
Mani pul ating the type, quality and quantity of protein in the 5 ext ruded

ources, such a¥ vi (i “WinofgREpa BREery AR iBelsiodiadim el 7 ' Moo

grade protein sources in amounts from about 0.25%to about 10% 8 can be
used to nodify téhe ignificantiycsiengthens theretein-siarch maix: yhedagreaplysargh
being fromabout 0.5%to 5.0% Protein sources are especially useful
-7 gelatinization and protein insolubility can be used as indicators of the
8  typeand extent of processing, bearing in mind that 'thé product of the
9 invention is not fully pre-cooked.-
10 Steaming alsd increases our ability to design products with the
11 product attributes indicated. TheSe attributes are especi'ally important in
12 that they improve product performance in many convenience oriented
13 preparation methods such as microwave, boiling water pour-over, and
14 stove-top preparations.
15 Further improvements in preparation tirhe cah be achie\'ed by the
16 addition of salt. The addition_o_f up to about 3% salt based on the weight |
27 = ofthe farinaceoqs material (such as wheat, corn, soy flours, semolina,
18 farina and the like) also improves hydration by creating vpids within the |
i9 structure of the pasta and noodles after the salt dissolves during cooking.

20 Highly soluble salts dissolve leaving fine trails or voids in the pasta

21 structure that facilitates water penetration during cooking. For example,



10 ~ when farinaceous materials are utilized that are lowin protein
content or 11 in instances where the native protein functionality is

| acki ng. Added 12 proteins can be used.to nodify texture, increase
firmess, reduce starch 13 | oss, inprove tol erance to overcooki ng and
mai ntain product integrity 14 durlngaﬁ gorous preparation procedures
that require frequent stirring. 15 By controlling the dough

nmoi sture, toast conditions and 16 -~ nodifying the protein matrix it is
possi bl e to desi gn a 2% saltdevel improved preparatioretime during @ne yRiceawane
characteristics to suit speC|f|c preparation 18 met hods. Under the
present inventipn : ‘e t he
characteri sti csé)of drp?d’lkj?:ue oo ngmtli?lﬁ{eeea %ﬁ faée.d;g[tg aZ%ﬂﬁh&tek%ﬁgéevgﬁd
pasta texture. 1 The met hod of the invention can be applied
to any shape of3 pasRTSPareuontlmﬁﬂ‘éh%ﬁaiSe made in any short and | ong good

shape and nay be of 3 conventional or thin wall thickness. Wll
thi cknesses arq chosen a\aaxﬁpélatlngm@peoqum‘tquﬁm of proteipdn ais on et hod
and preparation tinme 5 requi renents needed. In a preferred

The pasta and the HOUCAEY S?Mwﬁéﬁﬁ%?gﬁtaﬁ%§&§qﬁgw’ﬁm& IR <

enpl oyed to nake the sauce. Wth this enbodi nent 9 t he consuner adds
water, gently i r proteimsanrees, sucki asryiteh wheat/glutenoeggprioteins, soy gnd ofhiedr at e
and then gently stirs again before eating. It is not necessary

7 food grade protein sources in amounts from about 0.25% to about 10%

8 .c.an be used to modify the pasta produéi attributes, with the typical range
9 being from about 0.5% to 5.0%. Protein sources are especially useful
10  when farinaceous materials are utilized that are low in protein content or
11 in instance; where the native protein functionality is lacking. Added
12 proteins can be used to modify texture, increase firmness, reduce starch
13 loss; improye toleraﬁce to overcooking and maintain product integrity
14 during rigorous preparation procedures that require frequent stirring.
15 By controlling the dough moisture, toast conditions and
16 modifying the protein matrix i; is possible to design the pasta product
17 texture and hyvdration charactéristics_to suit specific preparation
18 methods. Under the present invention, it is now possible to "design
i9 pasta" that has the charactefistics of reduced cooking time and to create

20  the desired pasta texture.



11 to interrupt cooking to stir. The granul ar product tends not to form
12 clunps when water or mlk is added and requires mnimal stirring. 13
Sauces according to the invention can be made in a broad variety 14 of
flavors and textures, as'long as the principles of the invention are 15
foll owed as to processing conditions an84the use of a second binder 16

whi ch provides a granul ated product having t he desired hydrophobic 17

and hydrophilic characteristics. As described above, the desired 18

hydr ophobi ¢ andl hydr oph’ll'hemediudrd‘cthemvsntloncuehcnsppliedtgraamsh@eqlfrwmt 19
does not tend to formclunps when water or mlk at a tenperature from 20
about 5[err]Cuyp t reade b i uired
during 21 C%Okl gaﬁgggﬁ %&ﬁﬂ#g ﬁh&%lﬁ ng ﬂmg?»&ﬂrslé bdel?o@? gﬁggafter
cooking.to 351 obtain a uniform horm ous, sauce. I n normal use,

wat er or mi'lk 3ronfonventiond or ghipjwall thickness. g\é{a! %@%ﬁ%@ﬁh@?ﬁ“@?&cﬁjt
5[err]C to about 15[err]C or 3 anbl ent water at a tenperature from about
15-30[err]C i sq e”phﬁ%éﬁﬁn%ﬂﬂaett?ﬁeGfprepﬂfaﬁﬁii'rﬂéth&im&lﬁk grafién tigte tend to form
clunps in this tenperature range 5 from about 5[err] to about 30[err]C.
6 G anul e size is ogrtant to achieve the objectives of the sauce
of 7 the i nvent FHHEEEE SE "’cﬁf)l many fine particles causes clunmps and too
8 many large particles increases the tine required for hydration. A few
9 particles §hat are koppisferedrenabagdiment ¢f thainveationd asauce s pioyideddn, as

| ong 10 as nmore than about 90% preferably nore than about 98% have a

7 combination with the pasta and the bowt of the invention and a new

8 | granﬁlar .product is emplpyed to make the sauce. With this-embodiment
9 the consumer adds water, gen'tly‘ stirs, heats in é microwave oven to cook
10 and hydrate and then géntly stirs again before eating. Itis not necessary
11 to interrupt cooking to stir: The grar_mlar product tends not to form
12 clumps when water or milk is added and requires minimal stirring.
13 Sauces according to the iﬁvention can be made in a broad variety
1¢.  of flavors ah_d textures. as.long as the principlés of the invention are
| 15 followed as to processing conditions and the use of a second binder
16 which provides a graxiulated product having the desired hydrophobic
17 and hydrophilic charac't'eristi'cs.. As described above, the desired
18. hydrophobic and hydrophilic characteristics means the granular product
19 does not tend to form clumps when water or milk at a temperature from
20 about 5°C up to about 100°C is added. Stirfin‘g is not required during -

21 cooking and minimal stirring is required before and after cooking to



11 particle size in a range from about 1000 m crons to about 175

mcrons. 12 . This neans that nore than about 90%. preferably nore than
about 98% 13 of the particles, by weight, pass through a USS #18 nesh
sieve and are 14 retained on a USS #80 nesh sieve. 15 -~ Various

i ngredi ents can be used to nake the granuB&r product of 16 t he i nvention
dependi ng upon the desired flavor and texture of the sauce 17 or soup to
be prepared when the granul es are hydrated. Some of these 18 i ngredients
may have their own hybtaiphimifermhomogenous sauce. Ingormakysey Wates of Qlﬂitgoﬁ‘nd
this can affect the conposition of the second binder 20 and the anmount

of second bi nder  edilidegtifRataPiral mperieRo bbRES 0 dbbuc 15 ! ed
characteristics. Accordingly, while an emulsifier is always 36 1

required as an ingrediept of the second bipder, th bar. ingredien can 2
be, for exanpl e, wat EW%PEF“ WREeT gt 3 IrReTayEs ﬁ'S’E“ 4"&&!?3‘%& §d%l?‘f’8[ﬂ¥5fi agﬁ the
I ngredients to inpart hydrophobic characteristics. This easily can be 4

determ ned by ong skgtan@lhripfodusedesstnobeenddo dorm chinyps indhisdempperaiute darige
herein and the known characteristics of ingredients of the granular 6

product. Small s’gal eﬁ,rogyéﬂqﬁﬁ EXPAILIBHEE can be conducted to optimze 7
ydr op |Pi c C

t he hydrophobi ¢ and aracteristics of the granular product. 8
The granul ar product of the invention is nade by first preparin

mi x of desired ifgredi entGragulesize isimppoant togchigve Hag ebjsgyes 9§thge Sauce of a
preferably from about 18%to about 35% fat or fat substitutes (the
7  the invention because too many fine particles causes clumps and too
8 many large panicleﬁ increases the time required for hydration. A few
9 particles that are too big or too sfnall can be tolerated, however, as long
10 as more than about 90%, preferably more than about 98%, have a
11 p.aniclé sizein a rangé from about 1000 microns to about 175 microns.
12 This means that more than about 90%; preferably more than about 98%
13~ of the particles, by weight, pas§ through a USS #18 mesh sieve and are
14 retained on a USS #80 mesh sieve.
15 Various ingredients can be us_gd to make the granular product of
16 the invention dependihg upon the desired flavor and texture of the saucé
17 or soup to be prepared when the granules are hydrated. Some of these
18  ingredients may havé their own hvdrophilic or hydrophobic
19 characteristics and this can affect the'éomposition of the second binder

20 and the amount of second binder required to obtain granules having the

21 desired characteristics. Accordingly, while an emulsifier is always



11 per cent ages bei ng based on total weight of the end product, i.e., the
12 granul ar product of the invention) or a conbination thereof. Suitable
13 fats are comercially avail able, food grade, fat powders. The desired
14 i ngredi ents can include crystalline ingredients such as sugar, salt,
citric 15 acid and substitutes theB6&f or; dairy ingredients such as dry
‘m | k, cheeses, 16 cream powders and the like: spices, natural and
artificial flavors, t hi cke ents h as starches (rJatlve
modi fi ed, waxy ethQ‘)‘ 3 amgingre rng@? a‘EffrngﬁHﬂ?% ther ngredien 5, (A

conbi nation of the foregoing. 19 A m xi ng vessel such as a high
shear or flui & bedbe)foraxairiple) eslerif thtCeranulende not sked anyxddditional admi xi ng
the fat conponent with all of the 21 remai ni ng i ngredi ents except for

t he bi nders a heat t|ve and
artificial or smg"?gfeél °dﬁ'éi’a8r‘%’§£9pi‘°5‘° Chqg%g%i?dg%s}ﬁsf%sﬂ‘p%eame dry
mxture is heat ed to about the drop point of the fat 4 conponent, i.e

to the nelting poideternrined byopeskilled m thp artdasebon Us{ guidargeprovided gher than .
the nelting point, and then it is sprayed with a first binder 6 sol ution

to make a first pal‘fe?éxﬁ%attﬁe KUV Stidrh@ekistics of lngedleﬁﬁrdﬂtﬁ@gﬂ%ﬁﬁia} cul ates
with the first binder solution is 8. acconpl i st ed by spraying through a

nozzl e during m xi conventi onal ves f ose such
as a high sheé&r mBFgﬁi“‘iS'r gg’ailcﬁcalefr%ﬁ“&ﬁ E’%’nﬁé’ﬂ‘tﬁﬁ %%PF‘&HI‘% Oﬁﬁl SShear
m xers include the continuous .

7 the hydrophobic and hydrophlhc charactensncs of the granular product

8 The granular product of the inv'entien is_made. by first preparin ga
9 dry mix of desired ingredients with from about 2% to abeut 55%,
10 preferably from about 18% to about 35%, fat or fat substitates (the
11 percentages being based on total wei ght .of the end product,.i.e., the
12 granular product ef the invention) or a combination thereof. Suitable
13 fats are commercially avaiiable_, food grade, fat powders. The desired
14 ingredients can include crystalline ingfedients such as sugar, salt. citric
is5 acid and subétitmes therefor; dairy ingredjents such as dry milk, cheeses,
16 cream powders and the Iike:.s'pice;, natural andl artificial flavors,
17 thickening agents such as starches (native._ modified, waxy, etc.) and
18 vegetable gums and the like and any combination of the foregoing.
19 A mixing vessel such as a high shear of fluid bed mixer is used to
20 make a dry mixture by _admixing the fat compbnent witt_i ail of the

21 remaining ingredients except for the binders and heat sensitive



11 Schugi m xers avail abl e from Hosokawa Bepex Corporation, 12

M nneapolis, M nnesota, USA and the Zanchetta m xer available from 13
Zanchetta & C.s.r.L.. Lucca. Italy. Sui tabl e fluidized bed nmixers are the
14 G att fluidized bed available fromdatt Ar Techniques, Inc.

Ransey, 15 New Jersey, USA and the Nir87Aeromatic avail able from Niro 16
Aeromati c, Boehum Germany. These vessels are known in the art .and 17
described in the literature. For exanple, use of the fluidized bed for 18

granul ating and dr in de E ;,lg\g -
17 by Jones. y %‘ﬂﬁe “@f”‘%&% flalé@e/% ze and Rel eas chapter

Properties, pfages 158 176. Copyright 1988, Anerican Chemcal =~ 38 1
Soci ety, Washi ngz on, cdn@unds)CS Synposi um Series 370, edited by 2 Risch,
Sara J. and Reineccius, Gary A 3 The first binder is water or an

agueous_sol ution, whi ch ¢ trﬂixﬁxrélshea%édtd‘élfoﬁﬂﬂﬁr&rﬁ oimofieefat 0% t 0
about 35% of solnaubl e sta?nh (?2 , any b sol ubl e m)dlbfled food starch),

5-20 dextrose equival ent ( todextrin extro a
(sucrose) or sal4 orc%}}oﬂﬁ%ﬁn‘é’cq’ﬁﬁ“’d?mﬁmm?o’ate&’?pq‘fgq‘ée a’s%"fiﬂg c
ingredients. 8 The amount of the first binder conposition enployed,

i ncluding 9 tde Whigher thass tHermelting@oint] 4nd thenitdsspraged withef Srsabindef r om
about 10%to 10 about 30% by wei ght of first binder based on total

wei ght of the 11,  gnandl ar. broducd p%xcmkﬁe EOMBpOLitioN-

7 Forming particulates with the first binder solution is

8 accomplished by spraying through a nozzle during mixing using -

9 conventional vessels for this purpose such as a high shear mixer or a
10 fluidized bed mixer. Suitable high shear mixers include the continuous
11 Schﬁgi mixer_s available from Hosokawa Bepex COrpomtion,

12 Minneapolis, Minnesota, USA and the Zanchetta mixer avaiiabie from.
13 Zanchetta & C.s.r.L.. Lucca, Italy. Suitable ﬂuidized bed mixers are the
14 Glatt fluidized bedlavailabl_e from Glatt Air Techniques, Inc., Ramsey,
15 New Jersey, USA and the Niro Aeromatié available from Niro
16 - Aeromatic, Boehum. Gerfnany. These vessels are known in the art and -
17 described in the literatufe. For example. use of the fluidized bed for
18 granulating and drying is dés_cribed in FLAVOR ENCAPSULATION,

19 Chapter 17 by Jones. David M., Controlling'Part'icle Size and Release

20 Properties, pages 158-176, Copyright 1988, American Chemical



12 As an exanple of the invention, when a fluidized bed is used to
13 spray the first binder on the dry m xture, the binder is sprayed
through a 14 nozzle in the fluidized bed as the dry m xture is fluidized
in the vessel. 15 The orifices in the nozzle are sized so that droplets
of the desired size are 16 formed a¥ this deternines the particle size

. of the first particulate 17 conposition. The tenperature in the
fluidized bed is nmaintained at from 18 about 20[err]C to about 50[err]C

dependi ng upon t he .nel n t n e objective
being to keép th oqx%@pﬁﬁg?@ CPOQ ‘Até??&%g;l%m %%ﬁégm@ogﬁﬁedt%henhance

bi ndi ng. 39 1 The first partlculate conpositionis dried to a
noi st ure corg ent Risth,Bara J fandReinengius2 GarvAabout 6% at a tenperature from

about 35 [err]C to about 3 60[err] C, preferably using fluidized drying

or drying unéjer a Vacﬁi%f’bﬁllder is WRdter ¢ AY dqiidotid $dliitidipwhiohWantcentain

conposi tion. I ng cool alr or a cold jacketed m xer, the dried

first partlculate6 co 03| e re or from
about 15 [er4 ] C asoingredi PEQ a H%%%’Wésn@ﬁé sts‘%rﬁg:(gg\ig}] ngr edi ent's
such as natural and 8 artlf_l ci al fIavors, spi ces and %rot ei n conpounds
are adni xed #i t hsgigbld nfbdifiedfuodistarth), 6-200deamise iequivalent €D.E."general | y done
in mxing vessel such as 10 a fluid bed or inpeller/chopper for from
about 1-3 m nutes B6labinaRBR BBt ON 'S
coated on tHe paV’?lteﬁ?éggME&ge s ‘FL%SS r??gﬁlgﬁpaﬁynozz lg ina fluidized

bed or a high shear mxer, in the
7 or more of such ingredients.

8 The amount of the ﬁfst binder composition employed, including

9 the water, is from about 1% to about 50%, preferably from about 10% to
10 about 30% by weight of ﬁi‘st.binder based'on total weight of the
11 granular product of the invention.
i2 As an example of the inﬁention, when a fluidized bed is used to
13 spray the first binder on the dry mixture, the bind-er is sprayed through a
14 nozzle in the fluidized bed as the dry mixture is fluidized in the vessel.
15 The qriﬁces in the nozzle are sized so that droplets of the desired size are
16 formed and this deterr_nines’ the particle size of the first particulate
17 composition. The temperature in the fluidized bed is maintained at from
18 about 20°C to about 50°C dépending‘ upon the melting point of the fat
19 component, the objective being to keep the temperature close to the drop

20 point to enhance binding.



13 same manner as the application of the first binder conposition. 14
The second bi nder conposition is a solution conprised of two 15
conponents. The first conponent is conprised of a food grade oil 16

and/ or a binder such as the first binder conposition defined herein. 17
Sui tabl e food grade oils are those havin®9 | ow | inolenic acid content 18
such as corn oil, cottonseed oil, peanut oil, olive oil and the I|ike.

Hi gher 19 linolenic acid oils such as soybean oil are not reconmended

because 20 they can beﬂ‘?érﬁ ngﬂﬂcgla%cﬁﬁédélﬂﬁ}?ﬁ drit@Mto @'rRoistatey@tlent of

Suitable first bi nder osition
and they can be the or different th LS der
conposition use®to BP @pqiw@tgmo;aboutq% @%‘BP?”EHF%%“ Méé {:tBH B8  he

i nvention. The second conponent of 3 t he second bi nder conposition is a

food grade enul si fi egoxTiGn eﬁ?atﬂyusm%@lﬁidlbemdryﬁﬁgm'dl‘lylrrglgid,ccawadﬂnnw
conbi nati ons t hereof The ratio of t first conponent to the second

conponent is from abouj 1:0. t and the amount enpl oyed is
from about 0.2%%o aBBtt2 fr’gé%J§ ll'ate%gwpp%xp&p wei ght of the end product
(i.e., the granular product of the 8  invention). After the particul ate
conposi tion has Heen coat@singicobl aiher dcold jacketadominendbe dried firss partgudatal at ed
product ready for use to nake a sauce or 10 a soup according to the
invention. In some QRolEANY afitid 1 &RpEtafie bf froff foodt 25'tCee, al |
of the product |s Si eveg%l é%fusgho USS #10 12 P si eve before use according

to the invention. Further e
7 about 40 b Vl'lheg thnmeat sensitive ingredients such as natural and

8 artificial flavors, spices and protein compounds are admixed With said

9 particulate composition. This is generally done in mixing vessel such as
10 a fluid bed or iinpellér/chopper for from about 1-3 minutes. Followiﬁg
11 mixing, a second binder eompositien is coated on the particles by
12 spraying through a nozzle in a fluidized bed or a high shear mixer, in the
13. same manner as the application of the first binder composition.
14 The second binder composition is a solution comprised of two
15 components'. The ﬁrst component is comprised of a food grade oil
16 and/or a binder such as ihe first binder composition defined herein.
17 Suitable food grede oils are those having a low linolenic acid content
18 sueh as com oil, c.ononseed oil. peanut oi_l, olive oil and the like. Higher
19 linolenic acid oils euch as soybean oil are not recommended because
20 they can become rancid quickly when they are sprayed. Suitable first

21 binder compositions are all of those identified herein and they can be the

of those identified herein -



13 done, if necessary, but no sieving should be needed once the
processing 14 condi ti ons have been optim zed. Wen the product of the

i nvention containing the sauce mx is 16 prepared for consunption by the
consuner, water is added to the fill line 17 of the container, the
contents are stirred gently and the pré@uct is placed 18 'in a mcrowave
oven to be cooked, generally for about 5 mnutes. 19 During cooking, the
product starts to boil after about 2.5 mnutes. At the 20 ti me when the
product reachegs tha Rl di ' Gi itién Gsedotepar®thet e bow ,
there is a suﬁ'fici ent %grgéﬁﬂ&gao Bé{t%erec ?gﬁg#?loe;mg%%s fromtﬁ%gep 41 1

pasta along with the fat, and ot her, conpounds fromihe sauge nmx to

forma thin |iZqui ofimst PW‘G\H?@WWWQQ%W%O’PO% peFop icgm@gggltio? a 3

di spersion that is a suspension and/or enulsion. This dispersion, 4

dependi ng upory t hahe e¢ondbindek compositionl iscd foodmgradmemmuisifierisaghparticle 5.

si ze and conposition, and hence varying. surface tension. 6 In this
enbodi nent, where ,abgut 5 m nu i ' ' . | ow t he
pasta and the 4 auclgmﬁﬂn’bt@m&%8&%@?}'9%%8%3%8&%%*@5&‘3@&qgl\gglg%s gggllreh ng,

spl ashing and boil over. Foamthat forms during 9 cooking _helps the
product to cosk pritsecampansotitestbe secontlicomponentyis figm aboutd :0.28 teabquti d | evel
in the bowl to cover the pasta and cook it uniformy. 11 Wt hout the

foam the past@a in:jQRd iParRbur ReEphWdd iviirom abYut B2 %26 kBsut 21‘}*'? r!:ased

Accordi ngly, applicants needed to control the foam mnim ze e
7 on total weight of the end product (i.e., the granular product of the -

8 invention). After the particulate com;fbsition has been coated with the

second binder, it is a granulated product ready for use to make a sauce or

L ¢]

10 a soup #ccording to the invention. In some cases, if too many oversize

11-  granules are produced, all of the product is sieved through a USS #10
112 sieve before use according to the invention. Further sieving may be

13 done, if necessary, but no sieving should be needed once the processing

conditions have been optimized.

|2
W

-
mn

When the product of the inven.tion_containing the sauce mix is

| i6 prepared for consumption by the consumér, watér is_added to fhe fill line
27 of the comainer. the contents are stirred gently and the product is placed
18 - inamicrowave oven to be cooked. generally for about 5 miﬁutes.

1¢  During cooking, the product starts to boil after about 2.5 minutes. At the

.20 time when the product reaches the boiling point, especially on the side

21 of the bowl, there is a sufficient amount of starch that leaches from the



13  splashing and prevent the boil over so that stirring during cooking
could 14 - be elimnated for conveni ence purposes. 15 ' Applicants
have di scovered that the presence of surfactants such 16 as the nono & di
gl ycerides enployed in applicants' fat containing 17 sauce m xes cause

| ess spl ashing/foam ng while permtting 4d@fficient 18 foanming to cook the
product. Even though, the surfactants are 19 consi dered as foam
stabilizers, in this application when they are used in 20 a snal |

concent rati on Ley Gopighe Wit thoRllald cRIQCBADOINI AOMARELhIE mBko | MONO &

di glycerides dre I'spersible by virtue e presence of

hydrophi li-c-1ipophilic grou I.n._the sane nol ecul t can,be highly 2
effective antifdam fog@#in ILT)‘Bl‘Bdé'H@i‘Fh’GH forms %g‘? eﬂmeatga@ ipdhisicase g@ent 3
and as a surfactant in this systemalso plays a role in controlling 4

f oam spl ashi ng zand di&%ﬁﬂhmlsb@sﬁs peision ahd/or emulsiorOThisdispersionj n t hi s
regard is U S Patent 4,185, 122. The patent 6 provi des a net hod of

Dubous. ol uti dhe. " SepebRBg ae LGy ﬂﬁieavrg&%grﬁ%ﬁ?‘?y@%ﬁ&@ﬁ%é%gof

gl ycerol nonool eate, glycerol dioleate or m xture thereof. "d ycerol
nonool eate (GV® amizq;ﬁqd:@mﬂosmnandlhmmarvmelsutfmTGHQIGMDO) are food
.grade additives usually considered to be 11 enul sifiers and sol vents.

They are descrigped as efff gk ekfboiméMvhére abotifs afiftitesbosking iR isused as
defoaners for certain aqueous sol utions.
7 needed to a_llow the pasta and the sauce to be cooked, it is desirable to
8 avoid foaming, splashing and boil over. . Foam that forms during
9 cooking helps the product to cook properly because it effective]y raises
10 the fluid level if: the bowl to cover the pasta and cook it uniformly.
11 | Without the foam, the paste in the top of the bowl will not be cooked.
12 Accordingly, epplicaﬁts needed to control the foam, minimizethe '
13 splashing and prevent the boil over so that stirring during cooking could
14 be eliminated for convénience p@oses.
15 Applicants have discovered that the presence of surfactants such |
16 as the mono & di glycerides employed in applicants’ .fat containing
17 sauce mixes cause less splashing/foaming while permitting sufficient
18 foaming to cook the product. Even though, the surfactants are
19 eonsi'dered as foam stabilizers, in this applicatioﬁ when they are used in

20 a small concentration they control the foaming process during cooking.

21 Mono & di glycerides are self-dispersible by"virtue of the presence of



13 This is distinguished fromthe present invention where foam 14

spl ashi ng and boil over is controlled as discussed above. 15 16 EXAVPLES
17 18 Exanple | 19 A di sposabl e -bowl was made by injection
mol di ng a bl end of 20 pol ypropyl ene and hi gh density pol yethyl ene. The

i nside dianeter at 21  the end opening w2 110 nm and the inside dianeter
at -‘the bottomof - 43 1 the side panel (where the side panel 18 neets
radius 17 in Fig. 3) in a 2 pl ane normal to the central axis was 95 nm
The interior_height IWdrbﬂﬁli&ligopl‘ﬁﬁNgréﬁp%rﬂxttﬂi@sm inolBciR thit da@ BeltighRd -
opening was 75 mm The push- up had an outside dianeter (i.e., inside

the bow ) of 45 mMm a hei ght 5 fraqmthe.l owest..point inside the
bottom of the b of "F_rﬁPg @en%oﬁ}eé@imﬁf‘sﬁ%?ﬁa|"r=a BaBg s il
line |ocated 25 mm bel ow the end 7 openi ng and subjected to m crowave
heating. The |i qui d 4l dsecsuBfactantinghissystem also ptays atrolel iniegnwolding 9 10
Exanple 2 11 A wheat flour dough m x made of 77% of senvolina and

23% of 12 vater Vﬁﬁnﬂﬁ?’asﬁ&gﬁnﬁ%%ti’n@%%ﬁw pasta press, fitted with

arotini die

s Of interest in this regard is U.S Patent No. 4,185,122. The pétent
6 provides a method of preventiﬁg or eliminating the foaming of
7 polymeric d);e-containing équeous’ solutions, particularly soft drink
8 compositions, by use of gly,cérol monooleate, glycerol dioleate or a |
9  mixture thereof. “Glycerol monooleate (GMO) and glycerol mono- and
10 dioleate (GMDO) are .food grade additives usu#lly considered to be
11 emulsifiers and solvénts. They are described as effective at low
12 concentrations when used as defoamers for ceftain aquebus solutions.
13 This is distinguished fror_n the present invention v.vh_ere foam/
14 splashing and Boil over is controlled as discussed above.
. : _
16 EXAMPLES
17 |
18 Examplé 1
19 | A disposable bowi was made by injection molding a blend of
20 polyprqpylene and high density polyethy]eﬁe. The inside diameter at

21 the end opening was 110 mm and the inside diameter at the bottom of



13 and a cutting knife, which extruded forned pieces of fresh pasta (32%
14 moi sture) with a pasta thickness of 0.027".. Unlike the typical pasta
15 extrusion process. no vacuum was used during pasta extrusion. The 16
extruded pieces as forned were transferred to a forced air cooler fitted 17
with an air blower to renpve the surf48e noisture of the freshly 18
“extruded pasta and to prevent the pasta pieces fromsticking together 19
during subsequent processing steps. The surface dried pasta was 20

transferred it o aheaiiepanel viRiotieaideSpanel 18 eetsi radiisdr7 in Fig. R at oaster 21
avai lable from Proctor & Schwartz. 251 G braltar Road, Horsham PA 44 1

19044 USA) and tqasted at 298| er F.for M., W t. n_aj locity 2
setting of 250 (RART Romah heioeirl Ay B 538" M flehide BRleRl o5 hEe s
toaster and cooled to anbient tenperature by using a forced air cooler. 4
Unli ke typi cal dsoveldfrgrashabottdne pamed 3o the grebopeningiwa 72 spandbd push-er nal 5
structure with many expanded air cells, which nade the toasted pasta 6
cook faster tha | | il ' ture 7
nder rogal d B RbaPbulaE il €M L) UPAS Bl BAT R gl
density of the toasted pasta was 0.78 -g/cc, degree of gelatinjzation was 9
59. 3% and cdokedTgmdhelapest paigbingidethebeitemaliicbewl of Hemgr. Bhe o
m nutes. 11 .12 Exanpl e 3 o o

6  bowl was filled with liquid to a fill line located 25 mm below the end

7 opening and subjected to microwave heating. The liquid boiled

8 vigorously without boiling over.

10 Example 2

11 A wheat flour dough mix madé_of 77% of semolina and 23% of
| i2 water was fed to a Demaco laboratory pasta press, fitted with a rotini die
| 13 and a cutting knife, which extruded for‘med pieces of fresh pasta (32% |
14 moisture) with a pasta thickness of 0.027".. Unlike the fypical pasta

15 extrusion process. no vacuum was used during pasié extrusion. The

16 extruded piece_s as formed were transferred to a forced air cooler fitted

17 with an air blower td remove the surface moisture of the freshly
| 18. extruded pasta and to prevent the pasta piece’s from sticking together

19 during subsequent processing steps. The surface dried pasta was

20 transferred to a laboratory Proctor & Schwartz toaster (a "P&S" toaster

21 available from Proctor &'Schwartz; 251 Gibraltar Road, Horsham, PA



-

13 The same dough fornul ation was extruded and air dried as in 14
Exanpl e 2. The surface dried pasta was transferred to a | aboratory P&S 5
toaster and toasted at 260[err] F for 14 min. with an air velocity setting
of 16 250 ft/mn. Then, the toasted pasta was renoved fromthe toaster
and 17 - cooled to anbient tenperature4By using the forced air cooler.
Unli ke typical dried pasta, the toasted pasta had an expanded i nternal
structure 9 wth nmany expanded air cells. which made the toasted pasta

cook faster 20 , thapygsqays Ay alkPifastelidl 68T Pl 125 thihhithhldir felddint YPi cal

pasta under 21 various types of cooking conditions (regular cooking in -
boi l i ng wat er 45 1 .  apd m cro e cooking),. The densit t he t oasted
pasta was 0.95 2 N8O @@‘@%aﬂ“ﬁﬁ@%iﬂ?ﬁ%@s ?@%&ig{?ﬂﬂn cooked
yield was 337% 3 at the optinmum cook tinme of 4 mnutes. 4 5 Exanpl e 4

6 The sayre dougér 4nd dooled foGinbient temperaded benging 4 fateédair asolen 7
Exanple 2. The surface dried pasta was transferred-to a | aboratory P&S 8

of o 550 1 n. N pieHl bied pah e Ry Yaded B0 o pRTAEIALC, o

and 10 cooled to anbient tenperature by using the forced air cooler.

Unlike 11 typiscal stmictue pdthmany txpanded aizgells: sthichtade the(inasigd pastat er nal
structure 12 wi th many expanded air cells, which nmade the toasted pasta
cook faster 6  cook faster than regular pasta while maintaining typical pasta texture

7  under regular cooking in boiling water and microwave cooking. The
8 density of the toasted pést'a was 0.78 é/ec, degree of gelatinization was
9 59.3% and cooked yiéld waé 348% at the optimum cook time of 3
10 mihutes. _ |
11
12 Example 3
13 | The same dough formulation was extruded and aif drie_d as in.
14 Example 2. The surface dried pasta was transferred to a laboratory P&S
15 toaster and toasted at 260° F for 14 min. with an air velocity setting of
16 250 f/min. Then, the toasted pasta was removed from the toaster and
27 cooled to ambient tei‘nperature by using.the forced air cooler. Unlike
18 typical dried pasta. the toasted pasta héd an eXﬁanded internal structure
19 with many expanded air cells. which made the toastéd pasta cook faster
20 than regular pasta while retaining the texture of typical pasta under

21 various types of cooking conditions (regular cooking in boiling water



13 while retaining typical pasta texture under various types of cooking

14 conditions (regular cooking in boiling water and m-crowave cooking).
15 The density of the toasted pasta was 0.83 g/cc. degree of

gel atini.zation 16 was 40.6% and cooked yield was 371% at the opti num
cook time of 3.5 17 m nutes. 18 19 anple 5 20 - A wheat

fl1 our dough m x nmade of 76% of senolina, 23%of 21 wat er and 1% of table
salt was fed to a Denaco | aboratory pasta press, 46 1 fitted with a

rotini- die and g cut 'i‘{x’i#ﬂ% cobkineh J Jr Bl 9888 was 0.99f fresh
pasta (32% noi 'sfaLur e)ah\k/l\j a%gg;@g%g&@égg&gﬁﬂ@ﬂ; Ng 3 svacuum was
used during pasta extrusion. The extruded pi eces as forrrg%f_ vve5§ 0
transferred to 2 forgesddegree ebaelatinigatiorawas 24 Yaandithe capkedbyield,was 337%epye

surface noisture of the freshly extruded pasta to prevent pasta 6 pi eces
from sticking tgget Qe{hechﬁmgy&@ﬁﬁiéw Bimg&sSsi ng steps. The 7 surface
dried pasta was transferred to a | aboratory P&S toaster and 8 - toasted at

298[err] F for 2.25 min. with an air velocity setting of 250 ft/mn. 9
Then, the toast &d pasta was renoved fromtoaster and cooled to ambient 10
tenperature by using the forced air cool er. Thi's product cooked even 11
faster because of tExampbméded internal structure and the presence of salt
12 whi ch hel ps cooking water penetrate into the internal structure under

6 The same dough formulation was extruded and air dried as in

7 Examp]e 2. The surfacé dried pasta was transferred to a laboratory P&S

8 toaster and toasted at 285° F for 5 mm with an air vélot:ity setting of

9 250 f/min. Then, the toasted pasta was removed from the toaster and
10 cooled to ambient temperature by using the fofced aif cooler. Unlike
11 typical dried pasta,.the toasted pasta had an expanded internal structure
12  with many expanded air cells, which made the tbasted pasta cook faster
13 while retaining typical pasta texture under various types of cooking
14 conditions (regular cqoki.ng in boiling Water and m'icro§vav_e cooking).
15 The density of the toasted pasta was 0.83 g/cc, degrée of gelatinizatioﬁ
16 was 40.6% and cooked _\"ield was 371% at the optimum cook time of 3.5
17 minutes.
18
19 Example 5
20 A wheat flour dough mix made of 76% éf semolinzi, 23% of

21 water and 1% of table salt was fed to a Demaco laboratdry pasta press,



13 various types of cooking conditions (regular cooking in boiling water

14 and m crowave cooking). The density of the toasted pasta was 0.81 15

g/ cc, degree of gelatinization was 46. 8% and cooked yield was 343% at 16

~the optinumcook tinme of 2.25 mnutes. 17 18 Example 6 1 9 A

wheat flour dough mi x made of 78% of séBolina and 22% of 20 wat er was

~fed to a Buhler pasta press nodel TPAE. fitted with a rotini 2 1 past a
die and a cutting knife, which extruded forned pieces of fresh 47 1

pasta (31% nmoi st UrgijedWvith a fotia Hidarid'a EHRAaS knife, Whith extrulled forfiedpivas 2
used during pasta extrusion. The extruded pasta as fornmed was 3

transferred pneumatjically t Buhl er fl uid bed t.oaster el W 4
and was toast éd atoff’F?%‘Q%‘f?ﬁ4’8?°‘%tufﬁ)mla?/\??ﬂ515mlﬁ gsggfg.@??y S8t ting of
670 5 ft/mn. Then, the toasted pasta was cool ed to anbi ent tenperature
inthe 6- cgol i ngcaumevasfuseddurimgpasta exthirsiork Sheyextruded piecesasfoshed the
t oasted pasta 7 had an expanded internal structure with many small air

cell's, which 8 JGeahligntPas] RilcRPsl BofiePhntd Wil ifchiBY ar pasta
whi l e nmai ntai ning a [ypl cal “pasta texture under various types -of

cooking conditions (regular 10 . cooking in boiling water and m crowave
cooki ng). TheSdengempvesurfacs maisture ofthe dieshlypxarudad pestaty prevent paskr ee of
gel atini zati on was 60.3% and 12 cooked yield was 377% at the optinmum

cook tine of 2.5 mpidtes &m sticking together during subsequent processing steps. The

7 surface dried pasta was transferred to a laboratory P&S toaster and
8 toasted at 298° F for 2.25 min. with én-air velocity setting of 250 ft/min.
9 Then, the toasted pasta was removed from toaster and cooled to ambient
10 temperature by using the forced air cooier. This product cooked even
11 faster because of the expanded internal structure and the presence of salt
12 which helps cooking water péneirate into the internal structure under
13 various types of cooking conditions (regular cooking in boiling water
14 and microwave cooking). The density of fhe toasted pasta was 0.81
15 g/cc, degree of gelétinization wés .46._8% and cooked .yield was 343% at.
16 the optimufn cook time of 2.25 minutes.
17
18 Example 6
19 A wheat flour ddugh mix made of 78% of se_molin_a and 22% of
20 water was fed to a Buhler pasta press moael TPAE. fitted with a rotini

21 pasta die and a cutting knife, which extruded formed pieces of fresh



13 14 Exanple 7 15 | The sane pasta fornmul ation as used in

Exanpl e 6 was extruded 16 under the sane conditions and transferred
pneumatically to a Buhler 17 fluid bed toaster, nodel DNTW The pasta
was toasted at 327 F for 2 18 mn. with an air velocity setting of 670

ft/mn. for the 1st zone and at 19 27A%rr] F for 2 min with the sanme
air velocity for the 2nd zone. Then, the 20 toasted pasta was cooled to
anbi ent tenperature in the cooling zone of 21 the toaster. Unlike typical

dried pasta, the toastadspashais 5 Sapﬁlﬁéﬁicknesﬁwequ. Navakcidn was

structure w th frany “expanded arr made 2 t he toasted pasta
cook faster than regul ar pasta while retaini asta texture

under various types Used BWARE BRFLE SHAISIQN. Nhe § d eér%agtgéﬁg?@‘ WaS i h boiling
wat er and m crowave cooking). The density of the toasted 5 pasta was 0.76
g/ cc, degree of 3gel afansfer@tippBumatcally 1@ YBuldercfioiddtdGoastsr] modeMANTIBI% at
the opti num cook tinme of 3 m nutes. 8 49 :
4 and was toasted at 277° F for 6 min. with an air velocity setting of 67_0
5 fvmin. Then, the-toasted pésta was cooled to ambient temperature in the
6 cooling zone of the toaéier. Unlike typical dried pasta, the toasted pasta
7  hadan eﬁpanded intémal structure with many small air cells, which
8 made the toésted pasta cook faster than regular pasta while maintaining a
9 typical pasta texture under various types of cooking conditions (regular
10 . cookih g in boiling water and microwave cooking). The density of the
11 toasted pasta was 0.83 g/cc, Aegr'ee _of gelatinizatio,n was 60.3% and
12 cooked yield was 377% at the optimum cook ﬁme of 2.5 minutes.
13 |
14 Example 7
15 The same pasta formulation as used in Example 6 was extruded
16 under the same conditions and trahsferred pneumatically to a Buhler
17 fluid bed toaster, model bNTW. The pasta was toasted at 327° F for 2
18 min. with an air velocity setti_ng' of 670 ft/min. for the 1st zone and at
19 277° F for 2 min with the same air velocity for the 2nd zone. Then, ﬁe

20 toasted pasta was cooled to ambient temperature in the cooling zone of

21 the toaster. Unlike typical dried pasta, the toasted pasta had an



1 Exanple 8 2 The sane pasta'-for mul ation as used in Exanple 7 was

extruded 3 under the sanme conditions and transferred pneumatically to a
Buhl er 4 fluid bed toaster, nodel DNTW where the pasta was toasted at
212[err] F 5 for 4’ mn. with anair velocity setting of 670 ft/mn. for
the 1st zone and 6 at 284[err] F for #4&in. with the sane air velocity

for the 2nd zone. Then 7 the toasted pasta was cool ed to anbi ent
tenperature in the cooling zone 8 of the toaster. Unlike typical dried
pasta, the toasted p i snal |
air cells, whic gﬁ%’ﬁde}aﬁ gta egtqﬁmﬁ(aggglﬁwc%ﬁﬁﬁs?ﬁaﬁgrl:ﬁ?lefgalaé;r

past a wnth typi cal pasta texture under ri ous es of, cooki
conditions (reg@ ar thotsasted naﬁaw@pkifﬁgermgmgrpas%w%{ TEl3iRIAg DR k| ng) .
The density of the toasted pasta was 0.99 13 g/ cc, degree of

gel ati ni zation was %%tﬁot’e)ﬁﬂfé mke&:wﬁyﬁemoaﬁﬁ@mdmns (tdgalavpbbkingm cook
time of 3 mnutes. 15 Exanpl e The sanme dough fornmul ation

was extruded and air, rled as in r ast a
was transferred4to dB! ggmga\ygp&arpéglcfgwavqng%p‘jqrg) gﬁ‘%cﬂ%ki bﬂégﬂg tb%q eam by
injecting 15 I bs of steaminto the 19 toaster. The pasta was heated at

298[err] F for 150 nipastaiwds (7€ gfocadegrediefgel@inizatiopayasstl .2 %rand cookad n
wi t hout steam by di sconnecting the steamline. 21 ‘Then the toasted pasta

was removed fromp thg,;{335kego9 sk he OpfifuhPcook thfle of 3 minutes.

7



1 anbi ent tenperature by using the forced air cooler. This product had 2
t he sane expanded internal structure as toasted pasta that was not steam 3
treated but it had better structural integrity than toasted pasta that was
4 not steamtreated. It also had the sanme textural and cook tinme 5
characteristics as the toasted pasta #®at was not steamtreated. The 6
"toasted pasta had a density of 0.95 g/cc, a degree of gel atinization of 7
56. 5% and a cooked yield of 365% at the optimum cook tinme of 3 8

mnutes. 9 1 %g@?@ 10 11 _ A wheat flour dough m x nade of
73.6% of sendlina o of 12 water, 1.8% of wheat gluten and 1.6% of
powered egg white was_fed to 13 a Denaco | abor at or asta press, fitted
with a rotin? die andThe same paga fQﬂnu‘atkqﬂ#SeusedeKa@R{q'EH@SCKW% pi eces
of fresh pasta (32% noi sture) with 15 a pasta thickness of 0.027". No

vacuum was uged eHaértBe Dahé eonmméﬁssa:mmﬂs?med ﬁi%ﬁnﬁﬁbil%d&ﬂa BuBes as fornmed

were transferred to a forced air cool er fitted with an air blower to
renove surface S of thef ext ruded pas prevent
pasta pi eces fro é‘i# L@Wﬂ ei§ep @m&gﬁﬁéﬂf‘pﬁ&: ssi ng
steps. The surface dried pasta was transferred to 20 a | aboratory P&S

t oaster and $oasfadt min. 268{ & aif Felooity 2et2ingf 6 70ift/inima fonihe 126zone armdl oci ty
setting of 250 ft/mn. The toasted pasta then was renoved from 51
6  at284°F for 4 min. with the same air velocity for the 2nd zone. Then
7 the toasted pasta was cooled to ambient temperature in the cooling zone
s of the toaster. Unlike typical dried pasta, the foasted pasta had an
9 expanded internal structure witﬁ small air cells, which made the toasted
10 pasta cook faster than regﬁlar pasta with typical pasta texture under
11 various typés of cooking conditions (regular cooking in boiling water
12 and microwave cooking). The density of the toasted pasta was 0.99
13 g/cc, degree of gelatinization was 3 1.9% and coakcd yield was 383% at
14 the optimum cook time of 3 minutes.
15 Example 9 |
16 The same dough formulation was extruded and air dried as in
17  Example 2. The surface dried pasta was transferred_to a laboratory P&S
1.8 toaster conditioned with steam by iajecting 15 Ibs of steam into the
19 toaster. The pasta was heated at 298°F for 1.0 min with steam and then

20 toasted for 1.25 min without steam by disconnecting the steam line.

21 Then the toasted pasta was removed from the toaster and cooled to



1 the toaster and cooled to anmbient tenperature by using the forced air
2 cooler. This product had the expanded internal structure observed in
the 3 . other toasted pastas of the invention but it required slightly

| onger cook 4 tinme than the toasted pastas with no added wheat gl uten
and egg white. 5 The product had firmd@xtural bite characteristics and
excel l ent structural 6 integrity. The toasted pasta had a density of 0.85
g/ cc, a degree of 7 gel atini zation of 61.4% and a cooked yield of 317% .
at the optimum8 ; CaRidnt fngt, atﬁre%ﬂﬂﬂ%ﬁx%fo?ce&%r cooera MHieprotiudt had A

wheat flour dough m x nmade of 77% of 'senolina and 23% of 12 wat er was
fed to a plant scale Buhl er ess, .nodel TPR fitted tini die
and a cutting knife, &m%ﬁleedgﬁp ddnteznal stru %Ssma%tew%%g'fiwas n8g§tF§fn(32%
noi sture) with a pasta thickness of 0.027". No vacuum was 15 used during

pasta extrusion. Fhe ewiteddarithadbetterstrhhonraidnisgrity thén toastedpaStarthatdvao a
production scale P&S belt type toaster with 3 heating 17 zones and |

cool i ng zone by & Shaker o COMVEXQR fiAdPHhd bl 1@lrieaP bW B0k ldime 10 remove

surface moisture of t y €ex pasta e pas

was toasted for 2 mn. at 300[err]F for zone 1, for 2 mn at 266[err]F for
zone 2 2, for Bm nclmraqm[t@s@;ﬂlert@astz@n@st@&mwawagtﬁe@né@at% €rin wth
anbient 3 air. Unlike typical dried pasta, the toasted pasta had an

expanded 6  toasted pasta had a density of 0.95 g/cc, a degree of gelatinization of

7  56.5% and a cooked yield of 365% at the optimum cook time of 3

8 minutes.

10 EXampig 10

11 A wheat flour ddugh mix ma_dg of 73.6% of semolina, 23% of
12 water, 1.8% of wheat glutén and 1.6% of powered egg white was fed to
13 aDemaco laboratory pasta press, fitted with a ro;ini die and a cutting
14 knife. which exfruded formed pieces of fresh pasta (32% moisture) with
15  apasta thickness of 0.(_527". No vacuum was used during pasta extrusion.
16 The :xtruded pieces as formed were transfex_'red to a forced air cooler
17 fitted with an air blower to remove surface moisture of the freshly

18 extruded pasta to prevent pasta pieces from sticking together during

19 subsequent proées_sing steps. The surface dried pasta was transferred to
20 a laboratory P&S toaster and toasted at 298°F for 2.25 min with an air

21 velocity setting of 250 ft/min. The toasted pasta then was removed from



4 internal structure with many expanded air cells, which nmade the
toasted 5 pasta cook faster while retaining typical pasta texture under
various 6 types of cooking conditions (regular cooking in boiling water
and 7 m crowave cooking). The toasted gasta had a density of 0.75 g/cc, a
8 degree of gelatinization of 68.2% an Ta cooked yield of 398% at the 9
opti mum cook tinme of 3 mnutes. 10 11 Conparative Exanple 1 - Pasta 12

A dough m x of 45%corn flour, 25%soy flour and 30% hard 13 wheat fl our
was dry bl endedii n ahé¢dtdastetr and geoled ivambiemtemperaturechylusing theiforcetiagr dry

bl end to nmake a dough having 35% water. A DeMaco 15 | aborat ory pasta

press. fitted w,th I B; L i s ot
extrude pi eceswgf f?:gé 'pgg% .rsiﬁggﬁgﬁ%%q(ﬁgﬁg s}%&m’ggogﬁ@djﬁstgg
during extrusion. 53 1 ' A first portiqgn of the_ pasta was toasted
at 225[err]F foP 15 OoHherteastiedpastas gf thednpensionhut ibteauised skehtlviragersook
section of one piece. This 3 phot om crograph is Figure 8. 4 A

second portion af t ligndtahahe'Rasttd®pasiddwith ndddlied wheatf gluted afiRegp i,  and
a photom crograph was taken of a section of one piece. This 6

Ip,? OL;T ;r Iog:rgf/) hF ;)S(t . guprr%l'lgct thd firm texmra?gﬁe gﬁ‘ésrtagteggtli' han\gaeicg\ﬁénlt s{lcluc):(t%:('jalbUt
6 integrity. The toasted pasta had a density of 0.85 g/cc, a degree of
7 gelatinization of 61.4% and a cooked yield of 317% at the optimum

8 cook time of 4.5 minutes.

10 Example 11

11 A wheat flour dbugh mix made of 77% of semolina and 23% of

12 water wés fed to a plant séale .Buhler press, model TPR, fitted with a

13 rotini die and a cutting knife, which extruded for;ned pieces of fresh
14 pasta (32% moisture) with a pasta thickness of 0.027". No vacuum was

15 used during pasta extrusion. The ex_truded pasta as formed were

16 transferred to a production scale P&S belt type toaster with 3 heating

17 zones and 1 cooling zone by é shaker com./'eyorlﬁttéd with an air blower

18 to remove surface moisture of the freshly extruded pasta. Then the pasta



8 pasta product had poor structural -integrity. It also had a soft nushy
9 texture when it was hydrated and a harsh bitter soy flavor. 10 11
Conpar ative .Exanple 2 - Pasta 12 A sanple of a commercially
avai l abl e thin-wall ed pasta product 13 t hat rehydrates quickly, Instant
Pasta-Spirals fromN. V. Establ. Joseph %2 Soubry S. A, Ardooi sesteenweg
110, 8800 Roesel are, Bel gium was 15 prepared for SEM anal ysis as set
forth above. A photom crograph of the 16 sanple is shown in Figure 10,

i I'lustrating tihe depsadted ¥6r Riin.lah 800°F/for zone Dflee 2 mihtat 266%F fok zone
Conmpari ng. t he phot om crographs of Figures 7-10, none of the 2

conparative products. (Fiqure ~ exhj bit the | . 3
structure of the r?a??rafﬂjanﬁhgz%é'géﬁ?n h%%%ﬁaaﬁ?&gﬁ?g?ﬁr%&% w@@aml es
12-13 6 The follow ng ingredients were enployed to nake sauces for
7 pasta and 3 he andiinlike typicatdried pastal the toasted ipasta bad @oexpanded

4 internal structure with many exﬁanded air cells, which made the toasted
5 pasta cook faster While retaining fypica_l pasta texture upder various

6 types of cooking conditions (reguiar cooking in boiling water and

7 microwave cooking). The toasted pasta had a density of 0.75 g/cc, a

8 degree of gelatinization of 68.2% and a cooked yield of 398% at the

9 optimum cook time of 3 minutes.

11 Comparative Example 1 - Pasta |

12 A doﬁgh mix of 45% corn flour, 25% soy. flour and 30% hard
13 wheat flour was dry blended in a- Hobart mixer. Water was admixed
14 with the dry blend to make a dough having 35% water. A DeMaco
15 laboratory pasfa press, fitted with a rotini die and a cutting knife, was
16 used to extrude pieces of fresh pagta. A vacuum of 17 inches Hg was

17  used during extrusion.



55 1 Base 2 | ngredi ents Exanpl e 12

Exanple 13 3 4 Fat Powder : 26. 120 27.070 5
Tomat o Powder 0. 000 - 0.000 6 Sugar

0. 000 0. 000 7 Starch (Mel ojel) 20. 353

17.080 8 Mal trin ML50 58. 260 5.000 9

Sal-t 7. 660 7.650 10 Wheat Fl our
(dried) 3.510 2.600 11 Mono and Di d ycerides
0.451 1 0. 450 1A first portion of tife/Sdsta\wawamed an225°F foB45 Mihutes
32.051 13 14 Heat Sensitive 15 I ngredi ents

2.782 6 17 Q, 000

100. 000 18 19 2
Second Bi nder

8'a91 %i g{ongm&qph was tT ] enA |6f a agcjjee of one piece. JIcl)'us 3.000 20

1.420 1.420 21 22 The fat

powder enpl oyed sas ihitohdierographds Figure8f rom Kerry 23 Food | ngredients,

Bel oit, W sconsin,

4

10

il

12

13

14

15

17

18

USA. The powder contains 75%

A second portion of the pasta was toasted at 300°F for 3 minutes
and a photomicrograph was taken of a section of one piece. This
photbmicrograph isF igut_'e 9. .

The pasta dough was well mixed but it had a lumpy texture. The
pasta product had poor structural integﬁty. It also had a soft mushy

texture when it was hydrated and a harsh bitter soy flavor.

Comparative Exarriple 2 - Pasta

A sample of a cdmmercially available thih-walled pasta product
that rehydrates quickly, Instant Pasta-Spirals ﬁ'or;i N.V. Establ. Joseph
Soubry S.A.._ Ardéoisésteenweg 110. 8800 Roeselgre, Belgium, was
prepared for SEM analysis as set forth above. A photomicrograph of the
sample is shown in F igure 10,' illustrating the dense nature of fhe

product.



24 partially hydrogenated soybean oil, sodium and cal ci um casei nate and

25 nono and di gl ycerides. 26 The tomat o powder was Hot Break
or Cold Break tomato 27 powder; or a comnbination thereof, available from
McCorm ck, 28 Bal ti more. Maryland. USA. 29 The sugar was
sucrose. 30 The starch was Mel oj8 . a native corn starch available
from31 Nat i onal Starch, Wodbridge, New Jersey, USA 56 1

The dried wheat flour was an enzyne i nacti vated wheat flour 2 from
Best f oods, Hei l ronn Cer, 2 was

At nmos 150 from &Bﬁﬁﬁ Ot mlgé EQfFl‘%n-SI ogbyﬁvt\?{écﬁc%rp ,
Menmphi's, 5 Tennessee USA. The fl ayv ne ts were spl ce
extracts, cheesé pomgmaraﬁwepae@%@lmesm)@ﬁh@ﬂéggep% P¥s ve.

The heat sensitive ingredients were natural and-artificial flavors 9 and

spi ces. 10 3 EhRcfure 6f theipasta of dRspresck thveatien Bigael Ut i on of Maltrin

ML50 11 and the anount shown is expressed on a dry basis. 12 The
second binder was corn oil and lecithin in a 2:1 ratio. 13 - A datt
Powder Coat er/ Gfanul at or/ Dryer Mdel GPCG 60 (a 60

5 xamples 12-13

6 : The following ingredients were employed to make sauces for

7 pasta and the amounts are expressed by Weighf in pounds.



14 kil ogram flui di zed bed apparatus, hereinafter the "apparatus") was
used 15 to produce 100 pound batches of each of the foregoi ng sauces. 16

The bowl of the apparatus was charged with the base ingredients 17 and
bl ended for 2 mnutes to nake a dry bl end. The tenperature of the 18 dry
bl end was about 30-40[err]C. 1 9 5%e dry blend was fluidized and an
aqueous solution of 10% 20 mal t odextrin ML50 (available from G ain

Processing Corp., Miscatine, 21 |l owa, USA as Maltrin M50 and having a
D.E. of 15) waslsprayed Basé 1 through the nozzle of the apparatus-at a
concentration of, 3-4.5% qf¥edientd a5| s based misikab wei gl’Ex,Q,f1 jthe end

product to make a flI’St T on. Atom Zatl on pressure
at the nozzle wds 2.5 - 3.0 Bar and 4 the granul ation was, C ti nued for
20- 35 mi nutes dépendi ng é:ﬁtPﬁWdET f or mul a, Bct conposi t47dH0%nd bat ch

size, as woul d lge appar efflontato Bowdene ski | | edO.DﬁOthe art. Th8.008zzl e
enpl oyed was a 3.0 mlli SRighF (nmm 7 orificgo00zzl e provi dedooy G att.

The tenperature.of the flﬁﬁh% Iate 8 o§88poOsition vvaqéfdg@m 37[err]C
t

- 40[err]C 9 |culatec sition was

din the
apparatus for 3810 - 0 a maxi muj oduct tenpe isgre of
50[err]C and a Rvisture Sdhtent of 3.55 - 4. 273 0The conposi th t hen was

cooled to a 1210 tenper aiWheatdlourt{dried}0[ er r ]£5U8i ng cool ai 2.608 t he

apparatus. 13 11 TheitwindPNGilydeyides Ngr@dbent s t hen weets8dded to the
bow and 12 Flavoring Components  34.864 32.051

13 - . : '

14 - Heat Sensitive _ ) .

15 Ingredients 2,782 8.099

16 .

17 TOTAL 100000 100.000

18 '

19 First Binder 4.400 ' 3.000

20 Second Binder 1.420 1.420

21 ' _ ) o

22 The fat powder employed was NDX 112-V available from Kerry

23 Food Ingredignts, Beloit, Wisconsin, USA. The powder contain; 75%
24 partially hydrogenated soybean oil, sodium and calcium caseinate and

25 mono and di glycerides. |

26 The tomato powdex; was Hot Break or Cold Break tomato

27 powder, or a cplmbination théreof_..av-ailablé from McComick,

28 Baltimore; Maryland, USA.

29 | ~ The sugar was sucrose.

30 The starch was Melojel. a native corn s_taréh available from

31 National Starch. Woddbridge, New Jersey, USA.



14 bl ended for 2 minutes. Cooling was continued to maintain the 15

t enper at ure bel ow about 40[err]C 16, The particles were again
fluidized and a solution of corn oil and 17 lecithin, in aratio of 2:1
by wei ght, was sprayed through the nozzle at a 18 concentration of 1.36
- 1.47% Atomni zation pressure was at 5.96Bar for 19 1.5 - 2 mnutes and
the nozzl e enployed was a 1.8mmorifice nozzle 20 provided by datt. The
di scharged aggl onerated product was at a 21 tenperature from 31-38[err]C.
58 1 hn a scal qHedpiefrwheasSourrwad @1 énzymedaactivated wheat flour _
Coater/ Granul ator/Dryer 2 Model GPCG 500 was used to produce 1,000 pound

bat ches of the_sa 3 ugt s n | and bl ending tines were
sufficiently i ﬁcrgioéﬁqeg&é(?&’ ﬁtggPrgﬁ'n?{, ﬁ%‘gﬁ%’gpﬁe granul ati on and bl endi ng

characteristics as inthe 5  smaller batch size process and nore nozzles
~of the sane si2e were 6The mons andedi glycenidesives Atmos 420 EpseBEDGr oughput . Al
of the processing 7 paraneters were otherw se the sane and the

characteristicg of camigals, HHRE Chehidht Divisith, WAt Cotp., Mefiphis,
5  Tennessee, USA.
6 The ﬂévoring componeﬁts were spice extracts, cheese powders
7 and the like which are not heat sensitive.
8 The heat sensitive ingredientﬁ were natural and artificial flavors
9 and spices.
1.0 The first binder was a 10% aqueous solution of M_aitrin-MlSO
11 and the amount shown is expressed on a dry basis. | |
12 The second binder was ;:om oil and lecithin in a2:1 r'ati{).
13 - A Glatt Powder Coater/Granulator/bfyer .Model GPCG-60 (a 60
14 kilogram fluidized bed apparatus, he'feinaﬁer the "apparatus") was used
15 1o produce 100 pound batches of each of the foregoing sauces.
16 The bowl of the ﬁpp'aratus was charged with the base ingredients
1? and blended for 2 minutes '10'r-nake a .dry blend. The tempergture of the
18 dry blend was about 30-40°C. |
19 The dry blend was.'ﬂuidized and an aqueous solution of 10%
20 maltodextrin MlS 0 (available from Grain Processing Corp., Muscatine,

21 Towa, USA as Maltrin M150 and having a D.E. of 15) was sprayed



1 Exanpl es 14-15 2 As in Exanples 12 and 13, the follow ng
I ngredients were 3 enpl oyed and they were processed under the sane

conditions to nake a 4 granul ar product. 5 _ Base 6

| ngredi ents Exanpl e 14 Exanple 15 7 8 Fat Powder
33.370 - 24.950 9 Bdmat o Powder: ' 0. 000

0. 000 10 - Sugar - 0.000 ' 0. 000 11
Starch (Mel ojel) 18. 880 20.450 12 Mal trin
ML50 1 4. Qhfdugh the nozzle of the appaaféd @t 4 Soncentration 6£84.5% dry

6. 430 2.570 14 Wheat Flour (dried) 2.520
3.720 15 no. and Di cer.ide Q. 16
.Fl avoring Conp&ne%’s%%'sm wexgﬁ{ OF the encflsgag}lgtég r_uLa,kel%ﬁrst pamQ:u ? at
Sensitive 19 I ngredi ents _ 6. 755 7.111
20 21 BOTAlcomposition. Atomizatiog(@desS0e® at the nozzle was 2.5 <130 Bapend2 23
First Bi nder 3.700 3.000 24 Second

Bi nder 2 1-t#éPranulation was continued fbr 2683 5minutes depending on the

5 - formula, product composition and batch size, as wquld be apparent to

6 one skilled in the art. The nozzle employed waé a 3.0 millimeter (mm)

7 orifice nozzle provided by Glatt. The temperature of the first particulate

8  composition was from 37°C - 40°C.

9 ~ The first particulate composition was dried in the apparatus for 3
10 - 6 minutes to a maximum product temperature of 50°C and a'fnoisture
11 content of 3.55 - 4.26%. The composition then was cooled to a
12 temperamfe of abéut 40°C using cool air in the apparatus.

13 ~The héat_ sensitive ingredients then were added to the bowl and
14 blended for 2 minutés. Cooling was continued to maiﬁtain the
15 temperature below about 40°C.
16 The particles were again fluidized and a solution of com oil and
17 lécithin, in a ratio of 2:1 by weight, was sprayed through the nozzle at a
18 concentration of 1.36 '-. 1.47%. Atomization i)ressure was at 5.2 Bar for
| 19 1.5 -2 minutes and the nozzle employed was a 1.8mm orifice nozzle
20 provided by Glatt. The discharged agglomerated product was at a

21  temperature from 31-38°C.



26 60 1 Exanples 16-17 2 3 As in Exanples 12 and 13, the

follow ng ingredients were 4 enpl oyed and'they were processed under the
same conditions to make a 5 granul ar product. 6 7 - Base 8
| ngredi ents - Exampl e 16 Exanple 17 9 10 Fat
Powder | 22. 780 58 - 18.350°11 . Tomato
- Powder 0. 000 30.900 12 Sugar
0. 000 5.410 13 Starch (Melojel) 28. 060
11.590 14 1 Mal i 2 scalédsp process, a Glatt Powder Coater/Granulator/Dryer
8.130 15 Sal t 5. 570 8.890 16 |

Wheat Fl our dr|
VoroandDi G ycerl §ﬂ3del GPCCE J,‘_‘)é@Qvas used to produce 1,000 péur%ﬁ&tél-}ges of the same, avari ng

Conponent s 21.73 9.300 19 20 Heat Sensitive
3 product Granulatxon and blendmg times were sufficiently increased to

4 obtain the same granulation and blending charactenst1cs as in the

5. .smaller batch size process and more nozzles of the same size were
6 employed to handle the increased ﬂuoﬁghput. All of the proéessing
7  parameters were otherwise the same and.the characteristics of the

8  products were the same.



21 | ngredi ent's 12.740 5.346 22 23

TOTAL 100. 000 100. 000 24 25 First
Bi nder 4. 400 : 3.000 2 6 Second Bi nder
1.420 . 1.470 27 28 29 Exanpl es 18-19 30 31 As in
Exanpl es 12 and 13, the follow ng ingredi%ts were 32 enpl oyed and t hey
were processed under the same conditions. to nake a 3 3 gr anul ar
product. 34 61 1 Base 2 ‘I ngredi ents

'Exanpl e 18 1 Examples 129353 4 “Fat Powder 17.761
116. 727 5 Tomat o Powder 29. 913 16.727 6
‘Sugar

' f ' folfo ieredients wereSt ar ch
(el oj el) 211 220 Agisﬁ'xﬁxamples 12 ancié?,{gtgs_ () Wﬁg u?gre ients were

3 employed and they were processed under the same conditions to make a

4 granular product.

5 Base _

6 Ingredients Example 14 Example 15

-

8 Fat Powder 33.370 24.950

9 - Tomato Powder 0.000 0.000
10 Sugar ' - 0.000 0.000
11 - Starch (Melojel) 18.880 _ 120.450
12 Maltrin M150 _ 4.050 3.880
13 Sait - 6430 _ 2.570
14 Wheat Flour (dried) - 2.520 : '3.720
15 Mono and Di Glycerides 0.460 0.357
16 Flavoring Components - 27.535 36.962
17 . _ .
18 Heat Sensitive
19 Ingredients - : 6.755 7.111
20 -
21 TOTAL 100.000.. ' 100.000
22 : '
23 First Binder _ 3.700 _ 3.000
24 Second Binder - 1.440 1.360
25 ' _ :

26



8 Mal trin ML50 10. 430 7.190 9

Sal t 8. 230 7.430 10 ' Wheat

Fl our (dried) 1.870 2.620 11 Mono and D

d yceri des 0. 150 .0.000 12 Fl avori ng Conponents
9.034 ' 9.755 13 14 60 Heat Sensitive 15°

I ngredi ents 6. 152 18.241 16 17 _

TOTAL : 100. 000 100. 000 18 19 First
Bi nder 1 3. (Examples 16-17 - 3.600 20 Second Bi nder
1.420 2 1.420 21 22 23 . - ANALYTI CAL
RESULTS 24 3 The graHIBanpledirasd of, zﬁéfamvﬁﬁg%?gré&ea@dwé@ wer e
anal yzed 25 to detern1ne vari ous characteristics.

Characteristics Tester i | abl e from Has M cron .Di vi sion

Chat ham Road, Surfmit © °Ye 4@/&%?’@&?’6’?9@3‘5 BSS\ € safue gondjtipasio ’BG‘“TKa

Density, Angle of Repose 28 and Conpressibility and other tests were _
conducted with otsher gifhular prodwsanti onal |aboratory instrunents. The results
were as follows:. 30 S : _

6
7 Base Lo '
8 Ingredients " Examplel6 Example 17
9 _ .
10 Fat Powder 22780 18.350
11 Tomato Powder 0.000 30.900
12 Sugar - 0.000 5.410
13 Starch (Melojel) - 28.060 11.590
14 Maltrin M150 - 3.510 - 8.130
_ 15 Salt 5.570 8.890
16 Wheat Flour (dried) - 5.100 . - 1.930
| 17 Mono and Di Glycerides ~ 0.510 . 0.154
18 . Flavoring Components 21.730 _ 9.300
20 'Heat Sensitive |
21 Ingredients 12.740 : 5.346
22
23 TOTAL 100.000 .100.000
24 '
25 _First Binder 4.400 3.000
26 Second Binder 1420 1.470
27 :
28 :
29  Examples 18-19
30 - : _
31 As in Examples 12 and 13, the following ingredients were

32  employed and they were processed under the same conditions.to make a

33 granular product.



62 1 Exampl e 12 Example 13 2
Fl avor . Cheese-1 Cheese-2 3 - Bulk Density
4 5 ‘Aerated g/cc 0. 42 0.39 6
Packed g/ cc 0.51 0.49 7 Dynam c g/cc
0. 44 ' . 0.41 89 Andle of Repose © 41.00
40: 00 10 Conpressibility (% 17. 60 | ©20.40 11
% Moi sture - 3.93 4.05 12 % Sal t
8. ) 1 10. 093Base Aw (water activity) 0. 348
0.319 14 15 2 G an‘lhﬁ'fh&ﬂtslfS Baaiplb'$8#) 17  Examplel9 18
23. 00 3 8. _ ' : - 56. 80
47.40 19 6 18. ! 37. 0
80 s+ 1 40 FatPowder 5 oo fa761 35657
0. 00 5 1. Glpmgto Powder 128913 d6g37
0.00 23 éPan Sugar 0. 005.240 0. 8060
7 Starch (Melojel) - 11.220 16.850
8 Maltrin M150 - 10.430 7.190
S Salt - 8.230 7.430
10 Wheat Flour (dried) 1.870 2.620
‘11 Mono and Di Glycenides-  0.150 0.000
12 Flavoring Components 9.034 9.755
13 . o
14 Heat Sensitive
15 Ingredients - 6.152 18.241
16
17 TOTAL - 100.000 100.000
18 _ . .o .
19 First Binder '3.000. 3.600
20 Second Binder 1.420 1.420
21 '
22 ' :
23 ANALYTICAL RESULTS
24 The granular products of Examplés 12;1 7 and 19 were analyzed
25 to determine various characteristics. A Powder Characteristics Tester
26  available from Hasokawa Micron Division, 10 Chatham Road, Summit,
27 New J ersey 07901 USA was used to test Bulk Density, Angle of Repose
28 and Compressibility and other tests were conducted with other
29 conventional laboratory instruments. The results were as follows:

30



24 Mechani cal St abi | i ty  99.40 100. 00 25 26 27 28

63 Exanple 14 Exanple 15 2 3 Fl avor
Cheese- 3 Chicken-1 45 Bul k Density 6 7 Aer at ed
g/ cc 0. 40 0.39 8 Packed g/ cc
'0.52 0.50 9 Dyn&& c g/cc 0. 43
0.41 10 11 Angl e of Repose : 44. 00 39.00 12
Conpressibility (% 23.10 22.00 13 % Moi sture
3.55 1 4,26 14 % Sal t Example 12 Ex8mple 13 ]
10. 016 15 Aw (water activity) 0. 308 _ 0. 328 16
2 ' Flavor Cheese-1 Cheese-2
"3 * Bulk Density
4
5 Aerated g/cc - 042 - 039
6 Packed g/cc - 0.51 . - 0.49
7 Dynamic g/cc .. 044 | 0.41
8
9 Angle of Repose 41.00 - 40.00
10 Compressibility (%) . 17.60 ' - 2040
11 % Moisture = . 393 g 4.05
12 % Salt - 8. 10.093
13 Aw (water activity) 0348 - . 0.319
14 : _
15 Granulation
16 (% on USS#) S _
17 ' 18 _ 23.00 8.40
18 . 35 56.80 47.40
19 60 18:20 _ ~37.00
20 .80 " k40 - 5.60
21 120 ~ 0.00 ' 1.60
22 170 ' 0.00 . ' 0.00
23 Pan : : 0.00 0.00
24 Mechanical Stability 99.40 - o 100.00
25 '
26
27

28



17 Granul ation 18 (% on USS#) 19 ' 18

17. 00 2.60 20 35 - ' 52. 40
48. 20 21 ' 60 ' 23.80 34.20 22
80 5. 20 4.80 23 120
1.00 . 0.40 24 63 170 - 0.00
0.00 25 ' Pan 0. 00 , 0.00 26
Mechani cal Stability 100. 00 100. 00 27 28 29 64 1
Exanpl e 16 ; Exanmple 17 2 3 _ FI a\Byample 14 Exangpledifen- 2
Tomato 4 5 > Bul k Density 6 7 Aerated g/cc 0. 40
0.42 8 5 Packed ¢hghy 0 Bheeses Chicif-1
4
5 Bulk Density
6
7 Aerated g/cc .0.40 ' 0.39
8 Packed g/cc - 0.52 - 0.50
9 Dynamic g/cc - - 043 0.41
11 Angle of Repose 4400 39.00
12 _ Compressibility (%) 23.10 22.00
13 % Moisture _ 3.55 4.26
14 % Salt 853 - 10.016
15 Aw (water activity) 0308 - 0.328
16 . ' . o
17 Granulation
18 (% on USS#) L S
19 - 18 17.00 2.60
20 35 52.40 48.20
21 - 60 23.80 34.20
22 _ 80 ' " 5.20 4.80 -
23 - 120 1.00 - 040
24 170 . 0.00 ~0.00
25 Pan <000 | 0.00
26 Mechanical Stability 100.00 100.00-
27 _ :

-~
A

29



9

Angl e of Repose

Conpressibility (%

3.96
10. 616 14

G anul ation 17

3.20 19

60

7.00

0.00 23
Pan _
Stability
Exanpl e 19

28

4.06 13
Aw (water activity)

Dynam c g/ cc 0.43

39. 00
24. 50

(% on USS#) 18

35
, 52.80
5 4.20 22
170

3  Blaygr
99.00 -

5 - Bulk Density .

6 =

7 Aerated g/cc

8 Packed g/cc

9 “Dynamic g/cc
10 Angle of Repose
11 Compressibility (%)
12 % Moisture '
13 % Salt
14 Aw (water activity)
15
16 Granulation
17 (% on USS#)
18 18
19 35
20 60
21 80
22 120
23 170
24 Pan
25 Mechanical Stability
26 :
27

% Sal t
640. 279

42.00 11
22.20 12

2.80
4 12E3(&mple 16
0. 0Q,,.
-%hb‘?‘iiﬁ'?%

100.00 26 27 28

0.40
0.53
.0.43
39.00

2450
396
13.091

0.279

520

33.80
52.80
7.00

- 0.20

0.00
0.00
99.00

0.45 10

% Mbi sture
13. 091
- 0.327 15 16
5.20
49.40 20

Ex 17
0. 20
00 24

Tom: )
chani cal

0.42
- .54
0.45
42.00
22.20
4.06
10.616
-.0.327 -

3.20
49.40
42.80

4.20

0.00

- 0.00
- 0.00
100.00



2 3 Fl avor Cheese-Tomato 4 5 Bul k Density 6 7

Aerated g/cc 0.41 8 Packed g/cc ' 0.52 9
Dynam c g/ cc 0.43 10 11 Angl e of Repose 43.00
12 Conpressibility (% 21.10 13 % Moi sture
4.09 14 % Sal t 65 10.325 15 Aw (wat er
‘activity) 0.319 16 17 Granul ation 18 (% on USS#) 19
18 5.40 20 35 ' 55.40 21
60 33.60 22 5.40 23
120 ; 0.20 24 %&%me_p ~0.00 25
Pan 3 Flav(c))f 00 26 Cheesgelcor;r?ar}:local Stability 100. 00
4 _
5 Bulk Density
6 : '
7 Aerated g/cc : 041
8 Packed g/cc 0.52
9 Dynamic g/cc 043
10 ‘ _ oo
11 Angle of Repose - 43.00
12 Compressibility (%) -'21.10
13 % Moisture 4.09
14 % Salt 10325
15 Aw (water activity) - 0.319
16 S T
17 Granulation
18 (% on USS#) -
19 ' 18 5.40Q
20 35 _ 55.40
21 60 33.60
22 80 : 5.40
23 120 0.20
24 170 0.00
25 Pan 0.00
26 Mechanical Stability - 100.00

N
~



27 66 1 ' . Exanple 20 2 3 4 Si xty grans of
wet toasted pasta made by the processes described in 5 Exanpl e 11 and
30g of sauce m x made by the processes described in 6 Exanpl e 14 were put
in the disposabl e bow container described in 7 Exanpl e 1. Then, 245g of
cold water was added to the container &l 8 stirred noderately. The
product was cooked in a 700 watt m crowave 9 oven for 5 mnutes at high
power and then stirred gently. The resulting 10 product had optimally
cooked pasta wifh al dente texture and oBixhiiiple 20 sauce consi stency for

a hot snack proguct. No boil over was noticed 12 during m crowave
cooki ng preparation. 13 67 Patent Appli catl on Entitled: " M CROWAVABL E
PASTA IN A BCN\L d a| ms i n Counterpart APp|I i Qns

Sixty grams of wet toasted pasta made y the processes described in

5 Example 11 and 30g of sauce mxx made by the processes described in
6 Example 14 were put in the dlsposablg bowl container descnb:d in
7 Example 1. Then, 245 g lof cold \.water was added to the con;tainer and
8 stirred moderately."fmé pro.duct-was.co.bked in a 700 Wétt microwave
9 oven for 5 minutes at high power ahd 1hen stirred gefltly. -The .x-'esu.lting
10 product had optimally cosked pasta wil;h al déﬁte texture and ‘optimal
11 sauce consistensy for a hot snack ﬁro&ﬁct. No boil o?er was noticed
12 during microwave cooking preparation. .

13



1. A conveni ence food product conprising a cont ai ner that provi des

i mproved cooking properties in a mcrowave oven ,

container, at least a single serving of a quick ¢ ' tiall

pre- cooked pasta product having a density from ab mmﬁngi"ihmﬂnk% g/ cc
and a degree of gelatinization fromaéut 15%to w2 L efhe

- product of claim1 wherein the pasta has a noisture content of |ess than
about 13% 3. The product of claim2 wherein the pasta conprises a wheat

fl our dough. 4. The product of claim1 further conprising a hydratable
granul ar food composition conprised of granul es havi ng from about 2% to

about 55% of a fat conponent, an n ereon conpri sing an
emul sifier, a size distriby %ﬁ t, 90% of the granul es
have a size from about 1000 s, the granul es

havi ng hydrophobi ¢ and hydrophilic characterlstlcs mhereby t he granul es do
not tend to formclunps when cold or anbient water or mlk is added. 5.
The product of clai m4 whereiGaimsinGaunterpagAnplicationsent in an anount from
about 0.04%to about 2.5% 68 6. The product of claim4 wherein the
cold or anbient water or mlk is at a tenperature fromabout 5[err]C to
about 30[err]C. 7. The product of claim4 further conprising conpositions
sel ected from the gwotgnveniznice footprotiuctrcomiprising @ con@iretitieattprovides r y
i ngredi ents, spices, natural flavors,

improved cooking properties in a microwave oven and dlsposed in the container, at

least a single serving of a quick cooking, partially _pre—cooked pasta product having a
density from about 0.6 to about 1.05 gfcc and a deg.ree of gelatinization from about
15% to about 80%. |

2. The product of claim 1 wherein the pasta has a moisture content of less
than about 13%.

3. The product of claim 2 wherem the pasta compnses a wheat flour dough.

4. The product of claim 1 further comprising a hydratable gra_nular food
composition comprised of granules having from about 2% to abou.t 55% of a fat
component, a binder coated thereon comprising an emulsifier, a size distribution
wherein more than about 90% of the granules have a size from about 1000 microns to
about 175 microns, the granules having-hydrqphobic and hydrophilic characieristics
whareby the granules do not tend to form clumps when cold or ambient water or milk is
added.

5. The product of claim 4 wherein the erhulsifier is present in an amount

from about 0.04% to about 2.5%.



artificial flavors and thickening agents.” 8. - The product of claim4

wherein sai d binder coated thereon .further conprises a C‘Grrpvs*rt‘l‘dn_se“l’_‘t_edec

fromthe group consisting of oil, water or an agueous soI
to about 35% of a conposition sel ected fromthe gr oup co ”m
6c I‘O

5-20 D.E. naltodextrin, dextrose, sucroseb@nd salt. uet
claim4 further conprising heat sensitive ingredient s seI ect ed fromt he
group consi sting of natural flavors, artificial flavors;, spices and protei n

darng wai er or nik 2@% JPQH%*"@E%&Q‘ A B B oS M

and then heati ted of claim10. 12. A conveni ence
f ood product ?Bgﬁﬁ&'g?ﬂ'@ ﬁ%?bgﬂ%\wﬁ"ovi des inproved cooking
properties in a mcrovvave oven and di sposed in the contajner, at |east a
single serving offa quiNeProgurefslaim:A fq"'é‘PF GomPEising sREGOPHSNS Splestadfrom the
having a cooked yield from about 315%to about 450% and a degree of

gel at i ni zat i grouprennsistiog of erystaliinedngnedientsdairy ingredients; spiges, natural Savers2
wherein the pasta has a noisture content of |ess than about 13% . 14. The
product of chdificial Bavdre and thickenimgagentsonpri ses a wheat flour dough. 15.
The product of claim 13 wherein the pasta consists essentially of a wheat
fl our dough. 16. 8The Theosroductalf cldimi awhéareivih saidibinden coateditthereon fofkern
bottom portion, a

comprises a composition selected from the group consustmg of oil, water or an agueous

. solution of from 0% to about 35% of a composition selected from the group consisting
of starch, 5-20 D.E. maitodextrin, dextrose, sucrose and salt. |

9. The product of claim 4 further compd_eing heat sensitive ingredients
selected from the group consisting of natural flavors, artificial flavors, spices and
protein compounds.

10. A method of hydrating the product of claim 4 comprising adding water or
milk at a temperature from about 5°C to about 30°C and then heating.

11.  The hydrated product of claim 10.

12. A convenience food product comprising a container that provides
improved cooking properties in a microwave oven and, 'disposed in the container, at
least a single serving of a quick cooking, partially pre-cooked pasta product having a
cooked yield from about 315% to abodt 450% and a degree of gelatinization from about
15% to about 80%.

13.  The product of claim 12 whe.rein the pasta has a moisture content of less

than about 13%.

14.  The product of claim 13 wherein the pasta comprises a wheat flour dough.



si de panel extending fromsaid bottom portion and wwp
structure extendi ng about and defining an end opening opposite the bottom

portion, said side panel extending about a central axj mmml]ml ttom
portion and end opening and conprising: a bottom pormﬁ“‘ n{) ral
segnent and an outer segnent, a subst®®tially spherical Secticdh defi’ning

the central segnment and having an apex on the central axis, the apex being
di sposed-toward the end opening; said substantially spherical section

To the cent raP axfBe ledich et uaim 83 5Eerein 305 Reta HadeR BRbofai Sl Rply ™
downward from said substantially circular base and away fromthe end

openi ng f@ubﬁgugh-fi rst bottomradius and in a direction away fromthe
central axis to a bottom panel, said bottom panel being substantially
circul ar and18xt emte peductiof ¢iaiond 2 whersin the (coptginrer f1ag/Peitam preiodk Bendi ng
substantially normal to the central axis to a second bottom radius and then
ext endi rsipeupanel éxiending foors said bodtoomportion tancha cavien seceiving fip structurel bot t om
portion and toward the end opening to the side panel; said side panel

havi ng axtetidirey alssutand defininggEreerecbopering oppositeche battbmfportion, rsait sidet i ng a
pl ane extending normal to the central axis along a substantially circular

l'i ne angaparéxiénding aboer a téstal axistthiduighane boRemipetidramd ehd bpeniagtanam
portion whereby the inner wall face is tapered away fromthe central 70

axi s as cbhﬁari%ir@.e panel extends upwardly fromthe bottom portion toward the
end

a bottom portion having a central segment and an ouier segment, a
substantially spherical section defining the é;antrél segment and having an apex
on the central axis, the apex being disposed—toward the end opening; said
substantially spherical section having a substantially circular base intersecting a

- plane extending normal to the central axis, the outer segment having a base

' pqrtion extending downward from said substantially circular base and away from

| the end opening along a first bottom radius and in a-c;lirecticjn away from the
central axis to a bottom panel, said bottom panel being substantially circular.and

' extending away from the central axis along a plane extending substantially
normal to the central axis to a second bottom radius and then extending -
upwardly along said second bottom rad'ius away from said bottom portion and
toward the end opening to the side panel;

said side panel _having an exterior and having a continuous inner wall
face intersecting a plane extending normal to.the central axis'élong a
substantially circular line and having a larger radius at the end opening than at

the bottom portion whereby the inner wall face is tapered away from the central



openi ng. 17. The product of claim 16 wherein the outer segnment further

conprises a frusto-conical portion disposed between t bott om
radius and the side panel, said second bottom radi us extending to the
frusto-conical portion and said frusto- _conical portlo thjm,m

and tapering away fromthe central axis#/b a third bot t ”m |rd

bott om radi us extend| ng upwardly to the side panel.

axis as fhe side panel extends upwardly from the bottom portion toward the end

opéning. |

17. The product of claim 16 wherein the outer segment further comprises a
frusto-conical portion disposed between tﬁe second bottom radius and the side panel,
said second bottom radius extending to the frusto-conical portion and said frusto-
conical portion extending upwardly and tapering away from the central axis to a third

bottom radius, the third bottom radius extending upwardly to the side panel.



