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WO 95/04471

MOIST PASTA-TYPE PET PRODUCTS
AND METHOD OF PRODUCING SAME

Background of the Invention
1. Field of the Invention

The present invention is broadly concerned with
soft, moist pasta-type foods, and an extrusion method of
producing the same, which can be formulated as a confec-
tion for human consumption, or as a pet food. More
particularly, the invention pertains to shelf-stable
pasta-type foods in the form of extruded bodies having a
substantially completely gelatinized matrix (in practice
the matrix is entirely gelatinized) including from about
35-70% by weight starch together with respective quanti-
ties of protein and sugar; the extruded feed has a
moisture content of from about 15-30% by weight and a
water activitywof from about 0.6-0.9, in order to yield a
soft, resilient product resembling conventional pasta.

2. Description of the Prior Art
Traditional pasta products are normally packaged
and sold in a dried condition, necessitating rehydration

and/or cooking before consumption. These products are
simply not considered properly edible without such
preliminary treatment. U.S. Patent No. 5,059,439

describes an extrusion process for the production of
instant or quick cooking pastas eminently suited for human
consumption; nevertheless, pastas produced in accordance
with this patent are normally dried to moisture contents
on the order of 10-12% by weight. There has heretofore
been no truly successful process for the production of
soft, moist, pasta-type products which can be directly
eaten without the necessity for rehydration or cooking,
even though the nutritional, organoleptic and convenience
advantages of such products are significant.

Dry and semi-dry pet foods are also convention-
ally produced wusing extrusion cooking technology.
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Generally, a starting mixture comprising ingredients such
as soy and wheat flours, farinaceous products and meat and
bone meal, is moisturized and fed through an extruder for
more or less complete cooking of the ingredients and
shaping thereof into a desired final form such as a kibble
or chunk. In many cases, such extruded feeds may'be fed
alone, but it is also common to mix canned feed with the
dry, extruded products to form a complete diet.

The nutritional benefits to humans of pasta
products are well known, which in part accounts for the
tremendous consumption of these foods. However, attempts

to commercially prepare pasta-type pet food products have
have generally not been successful.

Summary of the Invention

The present invention is predicated upon the
discovery that pasta-type food products can be provided
which have very desirable softness, edibility and moisture
contents, rendering them suitable for direct consumption.
Such products in accordance with the invention can be
formulated either for human or animal consumption, e.qg.,
as a sweetened confection or as a pet food designed to be
fed alone or in combination with a kibble feed.

Broadly speaking, soft, moist pasta-type food
products in accordance with the invention comprises bodies
having an extruded, substantially completely gelatinized
defining matrix including therein from about 35-70% by
weight starch on a dry basis, together with respective
gquantities of protein and sugar. The sugar content can be
derived from an naturally occurring sugar such as sucrose
or fructose. The extruded bodies should have a moisture
content of from about 15-30% by weight and a water
activity of from about 0.6-0.9. The bodies are moreover
manually deformable and have the property of resiliently
réturning to their original shape after such deformation.
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Finally, the bodies should have a bacteriological shelf
stability of at least about nine months.

In preferred forms, the pasta-type food products
of the invention can be extruded in a variety of shapes,
such as tubular, helically twisted or string-like shapes.
Furthermore, the defining matrix of the products prefera-
bly includes materials such as wheat flour, Semolina,
cereal grain flours (e.g., rice, corn and oat), starches
from any source, surfactant(s) and glycerine; advanta-
geously, this matrix includes at least about 65% by weight
wheat flour on a dry basis, in order to enhance the
palatability of the products. The preferred water activi-
ty of the pasta-type foods should be from about 0.7-0.85,
with the moisture content being from about 18-23% by
weight. The products of the invention typically contain
up to about 35% by weight sugar and up to about 25% by
weight protein, both on a dry basis. However, the levels
of use of these components are variable, depending upon
the type of product desired. For example, in the case of
a confection product, the 1levels of sugar would be
relatively high, and typically on the order of about 18-
25% by weight, dry basis; protein use in such confections
would normally be from about 1-10% by weight, dry basis.
In contrast, where a pet food in contemplated, the sugar
levels would usually be lower, say from about 3-10% by
weight, dry basis, whereas the protein content would be
from about 4-10% by weight, dry basis, where the pasta-
type pet food is to be mixed with a conventional kibble,
or up to about 25% by weight protein, dry basis, where the
pasta-type pet food is to be fed alone.

Where a pet food is being produced, the pH of
the pasta-type feed would generally be in the range of
from about 4.9-5.5. Furthermore, such pet products would
typically be formulated in conjunction with a kibble or
other variety of farinaceous-based pet food, so that the
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entire combined feed is nutritionally complete. Typi-
cally, important nutritional ingredients such as vitamins,
trace minerals and calcium and phosphorus sources can more
readily be added to farinaceous feeds, rather than the
pasta-type products of the present invention. Addition-
ally, emulsified meats can be added to the pét food
formulas if desired, at levels of up to about 15% by
weight.

The preferred method of producing the pasta-type
food products of the invention involves the steps of first
forming a mixture including therein from about 35-70% by
weight starch on a dry basis, with respective quantities
of protein and sugar. The starch content is normally
provided as a fraction of wheat or other flour used in the
formulation. Water is next added to the mixture and the
latter is passed through an extruder presenting an
elongated barrel having an axially rotatable auger with an
endmost extrusion die. During passage through the
extruder, the moisturized mixture is subjected to
increasing levels of temperature, pressure and shear in
order to substantially completely gelatinize the starch
fraction of the moisturized mixture and to form a body
having the requisite moisture content of from about 15-30%
by weight, and water activity from about 0.6-0.9.

Preferably, the initial moisturizing involves
first passing the dry mixture through a preconditioning
device wherein steam and/or water are added to the dry
ingredients and the mixture is subjected to mixing. The
moisturized mixture should be subjected to a maximum
temperature of from about 100 to 212°F, and more prefera-
bly from about 190 to 210°F, in the preconditioner. The
residence time of the ingredients in the preconditioner
should moreover be from about 0.5 to 6 minutes, and more
preferably from about 1.5 to 2.5 minutes. The moisture

content of the mixture leaving the preconditioner should
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be from about 15 to 38% by weight and more preferably from
about 23 to 30% by weight, moisture content wet basis
(MCWB) .

After preconditioning, the moisturized mixture
is passed into and through the extruder and is subjected
therein to maximum temperature in the range of from about
160 to 280°F, and more preferably from about 110 to 130°F.
In addition, the moisturized mixture is subjected to
maximum pressure during passage through the extruder in
the range of from about 300 to 2000 psi, and more prefera-
bly from about 750 to 1200 psi. If desired, additional
moisture may be added to the mixture in the form of water
and/or steam, as the mixture is processed in the extruder
barrel. Typically, the moisture content of the product as
it emerges from the extruder is in the range of from about
16 to 38% by weight, and more preferably from about 22 to
27% by weight, MCWB. ‘

In the most preferred processing technique,
gaseous products and moisture are vented from the mixture
during passage thereof along the length of the extruder
barrel. This may advantageously be accomplished by
subjecting the material to a vacuum (e.g., 5-20 in. Hg)
midway between the ends of the extruder barrel. Further-
more, the extruder is operated so as to present a cooking
zone, followed by a venting zone, and finally a forming
zone leading to the final extrusion die. This configura-
tion is very similar to that disclosed in U.S. Patent No.
5,059,439, which is incorporated by reference herein. The
effect of this configuration is to subject the moisturized
mixture to the maximum temperature it will experience in
the extruder just prior to the venting step, with a
gradual decrease in temperature in the forming zone
downstream of the vent.

The overall residence time of the moisturized
mixture in the extruder is typically in the range of from

SUBSTITUTE SHEET (RULE 26)

PCT/US94/03352



10

15

20

25

30

35

WO 95/04471

-6-

about .5 to 2.5 minutes, and more preferably from about
.75 to 1.5 minutes. In terms of the preferred cooking/
venting/forming zone extruder configuration, the residence
time in the cooking zone should be from about .15 to 1.25
minutes, more preferably from about .25 to 3 minutes; and
in the forming zone from about .15 to 2 minutes, and more
preferably from about .5 to 1 minutes. As the formed
product emerges from the extruder, it would typically be
cut to a convenient length using any conventional knife
mechanism. Thereafter, the product would be dried and/or
cooled to achieve the final desired moisture level.

Detailed Description of the Preferred Embodiments

As indicated above, the preferred extrusion
apparatus useful for producing the pasta-type food prod-
ucts of the invention includes a preconditioner serially
coupled with an extruder. The preconditioner is prefer-
ably of the type described in U.S. Patent No. 4,752,139
whereas the extruder is advantageously a Wenger TX series
twin screw extruder as depicted in U.S. Patent No.
4,875,847. Both of the aforementioned patents are incor-
porated by reference herein.

The following examples describe the production
of representative pasta-type food products in accordance
with the invention. It is to be understood that these
examples are presented by way of illustration only, and
nothing therein should be taken as a limitation upon the
overall scope of the invention.

Example 1

A series of dry, pasta-type formulas was pre-
pared, moisturized and extruded in order to yield pet food
products in accordance with the invention. These dry
formulae are set forth below:
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Table 1

Ingredient “ Pounds “ % By Weight
“ FORMULA NO.

5 Wisdom Wheat Flour 37.62 37.72
Excello X-Fancy Durum 37.62 37.72
Corn Gluten Meal 15.00 15.04
Dried Egg 2.50 2.51
Blood Plasma 2.50 2.51

10 Dicalcium Phosphate 1.50 1.50
Limestone 1.50 1.50
Myvaplex Surfactant 0.75 0.75
Salt 0.50 0.50
Potassium Chloride 0.25 0.25

15 FORMULA NO. 2
Formula No. 1 50.00 ‘ 83.33
Emulsified Chicken or Beef 10.00 16.67

FORMULA NO. 3
{

Wisdom Wheat Flour 30.10 30.10
20 Excello X-Fancy Durum 30.00 30.00
Emulsified Chicken 15.00 15.00
Corn Gluten Meal 15.00 15.00
Dried Whole Egg 2.50 2.50
Blood Plasma 2.50 2.50
25 Dicalcium Phosphate 1.50 1.50
Ground Limestone 1.50 1.50
Morton’s Lite Salt 0.50 0.50
Regular Salt 0.25 0.25
Lysine 0.20 0.20
30 DL Methionine 0.10 0.10
Choline Chloride 0.10 0.10
Myvaplex Surfactant 0.75 0.75
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FORMULA NO. 4
Wisdom Wheat Flour 30.10 30.10
Excello X-Fancy Durum 30.00 30.00
Beef 15.00 15.00
Corn Gluten Meal 15.00 15.00
Dried Whole Egg 2.50 2.50
Blood Plasma 2.50 2.50
Dicalcium Phosphate 1.50 1.50
Ground Limestone 1.50 1.50
Morton’s Lite Salt 0.50 0.50
n,Regular Salt 0.25 0.25
Lysine 0.20 0.20
DL Methionine 0.10 0.10
Choline Chloride 0.10 0.10
Myvaplex Surfactant 0.75 0.75
| FORMULA NO. § J
Second Clear Wheat Flour 74.00 82.59
Food Grade Glycerin 4.20 4.69
Baker’s Sugar 5.00 5.58
Food Grade Phosphoric Acid 0.80 0.89
Salt 0.30 0.33
Potassium Sorbate 0.30 0.33
Beef Tallow' 3.80 4.24
Cheese Powder' 1.20 1.34
FORhULA NO. 6 J
Second Clear Wheat Flour 74.00 74.00
Semolina 5.00 5.00
Vital Wheat Gluten 2.50 2.50
Myvaplex Surfactant 0.50 0.50
Food Grade Propylene Glycol 4.20 4,20
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Baker’s Sugar 5.00 5.00
Food Grade Phosphoric Acid 0.80 0.80
Salt 0.30 0.30
Morton’s Lite Salt 2.40 2.40
Potassium Sorbate 0.30 0.30
Beef Tallow' 3.80 3.80
Cheese Powder’ 1.20 1.20
FORMULA NO.
Second Clear Wheat Flour 74.00 74.00
Semolina 5.00 5.00
Vital Wheat Gluten 2.50 2.50
Myvaplex Surfactant 0.50 0.50
Food Grade Glycerine 4.20 4.20
Corn Syrup 5.00 5.00
Food Grade Phosphoric Acid 0.80 0.80
Salt 0.30 0.30
Morton’s Lite Salt 2.40 2.40
Potassium Sorbate 0.30 0.30
Beef Tallow' 3.80 3.80
Cheese Powder' 1.20 1.20
. FORMULA NO.
Second Clear Wheat Flour 73.50 73.50
Semolina 5.00 5.00
Vital Wheat Gluten 2.50 2.50
Myvaplex Surfactant 0.50 0.50
Food Grade Glycerine 4.20 4.20
Baker’s Sugar 5.00 5.00
Food Grade Phosphoric Acid 0.80 0.80"
Salt 0.30 0.30
Morton’s Lite Salt 2.40 2.40
Potassium Sorbate 0.30 0.30
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Tomato Powder 0.50 0.50
Beef Tallow' 3.80 3.80
Cheese Powder! 1.20 1.20
FORMULA NO. 9 J
F Second Clear Wheat Flour 77.90 69.80
Food Grade Glycerine 4.69 4.20
Baker’s Sugar 5.58 5.00
Food Grade Phosphoric Acid 0.89 0.80
Salt 0.33 0.30
Potassium Sorbate 0.33 0.30
HF Nutrisoy 5.58 5.00
Beef Tallow' 3.35 3.00
Cheese Powder’ 1.34 1.20

FORMULA NO. 10

Second Clear Wheat Flour 69.80 69.80
Semolina 5.00 5.00
Vital Wheat Gluten 2.50 2.50
Myvaplex Surfactant 0.50 0.50
Food Grade Glycerine 4.20 4.20
Baker’s Sugar 5.00 5.00
Food Grade Phosphoric Acid 0.80 0.80
Salt 0.30 0.30
Morton’s Lite Salt 2.40 2.40
Potassium Sorbate 0.30 0.30
Taste NS 220T 5.00 5.00
Beef Tallow' 3.00 3.00
Cheese Powder’ 1.20 1.20

'These ingredients were applied to the products after
extrusion and did not form a part of the extruded mix-

tures.
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In each case, a dry formula as specified above
was fed to a Wenger Model MDL 1 DC preconditioner, Config-
uration No. 144 (also referred to as a mixing cylinder)
where steam and water were injected into the dry ingredi-
ents during agitation. This pretreatment served to
moisturize and partially cook the raw ingredients;

After preconditioning, the mixture was fed to
the inlet of a Wenger Model TX-52 twin screw extruder
having a total of 9 heads (inlet'head, Wenger Part No.
55316-001; heads 2-5 and 7-8, Wenger Part No. 55307-001;
head 6, Wenger Part No. 55343-003; and head 9, Wenger Part
No. 55319-001), with the 6th head being vented. The
screws were each made up of interconnected Wenger screw
components from the inlet to the outlet end of the screws,
namely: Wenger Parts Nos. 55326-103, 55325-003, 55325-003,
55325-003, 55325-003, 55324-101R, 55324-103R, 55324-105R,
55325-003, 55325-003, 55324-101R, 55324-103R, 55324-105R,
55325-003, 55325-003, 55324-101R, 55324-103R, 55324-105R,
55325-003, 55325-003, 55325-003, 55325-003, 55325-003,
55325-003, and 55321-005. A die spacer (Wenger Part No.
55398-001) was used between the end of the barrel and the
die plate, with the latter having openings designed to
yield a ziti product. The die plate was manufactured by
Moldari Brothers of Brooklyn, NY.

SUBSTITUTE SHEET (RULE 26)
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In the extruder, the mixture was subjected to
increasing temperatures and pressures, until the 6th
vented head was reached, whereupon moisture was vented.
In the portion of the extruder downstream of the vent, the
temperature was lower than immediately prior to the vent.

The extruder heads were externally jacketéd, and
heat exchange media, i.e., cold water (CW), or hot oil
(HO) was circulated through the heads for temperature
control purposes. In addition, water and steam were
injected into the barrel at head 2 to increase the mois-
ture content of the material being processed. As the
cooked material emerged from the ziti die, it was severed
to create short pasta-type pieces having a length of about
3/8-1/2". The extruded product was then subjected to a
drying/cooling sequence to complete the process.

The preconditioning, extrusion and drying/cool-
ing conditions recorded during these runs are set forth
below, where PPM refers to pounds per minute, PPH refers
to pounds per hour and MCWB refers to moisture content,
wet basis.
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The final products of these runs were all soft,
moist, shelf-stable, pasta-type products admirably suited
for use in pet foods.

Example 2
In this series of tests, a dry, pasta-type

formula was first prepared, and then moisturized and

extruded. The dry formula is set forth below:

' Table 3
- Ingredient Pounds % By Weight
Second Clear Wheat Flour 222 77.57
Semolina 15 5.24
Vital Wheat Gluten 7.05 2.62
Myvaplex Surfactant 1.50 0.52
Food Grade Glycerin 12.60 4.40
Corn Syrup 15 5.24
Food Grade Phosphoric Acid 2.40 0.84
Salt 4.50 1.57
KC1 3.60 1.26
Tomato Solids : 1.20 0.42
Potassium Sorbate 0.90 0.31

The dry formula was fed to the same préconditio—
ner/extruder apparatus described in Example 1 in order to
precondition, heat and essentially completely gelatinize
the formula to produce a ziti pasta-type product, which
was cut as it emerged from the extruder. Thereafter, the
product was partially dried to produce a soft, moist,
resilient product. The following data was collected
during these runs.
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Example 3
A further series of test runs was conducted,

PCT/US94/03352

making use of a dry formula consisting of the following.

Table 5
Ingredient Pounds % By wéight
Second Clear Wheat Flour 220.05 73.35
Fructose 30.00 10.00
Semolina 15.00 5.00
Vital Wheat Gluten 7.50 2.50
Myvaplex Surfactant 1.50 0.50
Food Grade Glycerin 13.20 4.40
Food Grade Phosphoric Acid 2.55 0.85
Salt 4.50 1.50
Potassium Chloride 3.60 1.20
Tomato Solids 1.20 0.40
Potassium Sorbate 0.90 0.30

The formula was preconditioned,

extruded and

dried using the exact same equipment described in Examples
1 and 2, wherein the 6th head of the extruder was vented.
The results from this test series are set forth

below.
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pelow
Table 7

% By

Ingredient Pounds Weight
FORMULA NO. 1
HRRW-Wisdor! 70.00 §9.95
Sugar (Confectioners) 20.00 19.99
Glycerine 5.00 5.00
Light Salt 1.00 1.00
Citric 2cid 2.00 2.00
Myvaplex 600 0.75 0.75
Phosphoric Acid (73%) 0.40 0.40
Potassium Sorbate 0.30 0.30
#6 Yellow Color 0.02 0.01
Natwfal Lemonade Flavor-WONF 254292° 0.860 «0:60
TORMULA NO. 2

HRRW-Wisdom 70.00 70.11
Sugar (Conifectioners) 20.00 20.03
Glycerine 5.00 5.01
Light Salt 1.00 1.00
Citric Acid 2.00" 2.00
Myvaplex 500 0.73 0.75
Phosphoric aAcid (75%) D.40 D.40
Potassium Sorbate 0.30 0.30
Raspberry Flavor?s ) . 0.38 0.38
#40 Red Coloring 0.D03 D.D3
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2The flavorings usad wars pumpad into the extrudsr down-
strezam of the vent in order %o minimizse loss of .ths
flavoring by vaporization

rry concantrate (Beckilavor-C-6327)
.25% solution.

The ingredients of the respe

0

tive formulas
(except the Ilavoring components and citric acid) ware
mixed and fed to the preconditioner/extruder apparatus in
order to precondition, heat and gelatinize the formula to
produce the <final pasta-type confectionery products.

products were formed, they were sprayed
with a mixture of citric acid and watar, in ordsr to lower
he surface pH and thereby retard spoilage thereof.
Products made using formula 1 had a ziti configuration,

wnereas the product made using formula 2 had a rotini

shape.
The following data was collected during these
runs.
Table 8
RUN RUN
- #23 #24
read Screw Spaed ROM 12 14
Mixing Cylinder Speed ROM | 110 110
Steam Flow to Preconditioner DPM | 0.883 0.935
Water Flow to Preconditioner DM 0.353 0.353
Preconditioner Temperature °F 210 r 210
Moisture Entering Extruder MCWB/% -- 4 21.60
by wt.
EXTRUSION INFORMATION:
Extruder Shaft Speed | =mom 190 177
Motor Load % 26 35
Steam Flow to Extruder DM 0.231 0.246
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RUN RUN
F23 £24
Watar Flow to Extruder o2 0.049 0.0
Control/Temparature-2nd Head °F Cw/135 | CW/133
Control/Temperature-3rd Head °F CW/135 | CW/133
Control/Temparature-4th Head °F 30/230 | HO/230
3 Control/Temparature-3th Head °F =0/230 | HO/230
Control/Temperatura-6th Head °F HO/230 | HO/230
Control/Temnparaturs-7th Head °F CW/194 | CW/194
Control/Temperature-8th Head °F CW/194 | CW/194
Control/Temperaturs-9th Head °F CW/194 | CW/194
10 Temparature, Die °F 183 172
Head/Pressurse, 7th Head DSIG -- 400
Head/Pressure, 8th Head DPSIG 400 600
Head/Pressure, 9th Head DSIG 800 1100
Die/Pressure DSIG 300 250
15 Extrudate Moisture MCWB/% - 22.26
by wt.
DRYING CONDITIONS:
Temperature Setting-Zone 1 °F 75 75
Retefition Time-First Pass Min. 7.4 T
Retention Tima-Second Pass Min. 7.0 7.0
20 Retention Tiﬁe—Cooler Min 3.0 3.0
FINAL PRODUCT INFORMATION:
Extrudate Moisture MCWB/% - 22.26
by wt.
In run #23, the lemonads flavor was diluted to
23 a 16% solution and injected into the extruder downstream

of the wvent at a rate of 0.1 lb/min. Iin run %24, the

raspberry flavor was similarly injected into the extruder
rate and at a level of 0.373%

at the same (concentrate

percentage level). As indicated above, a dilute solution
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In this series of

oducts were produced using a Wenger Mo

Examnple 4

The dry formulae used are sst

direct human consumption.

runs, a numbar of p
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~24-
the extrudates after drying
products wars soft and

ith preconditioner, having the configuration described in’

forth balow:

Table 9

Run Run Run Run Run Run Run

#25 #26 #27 #28 #29 #30 #31
2nd Clear Flour 73.75 | 70.30 | 58.75 | 70.85 | 72.75 | 72.25 | 69.75
Fructose 10.00 | 12.50 | 15.00 | 10.00 | 10.00 | 10.00 | 10.00
Semolina 5.00 5.00 5.00 5.00 5.00 5.00 5.00
Glvecarin 4.40 5.00 4.40 7.50 4.40 4.40 4.40
Vital Wheat Gluten | 2.30 2.50 2.50 2.50 2.30 | 2.50 2.50
Salt 1.50 1.80 1.50 2.50 1.50 1.50 1.50
xcl - 1.20 | 1.40 | 1.20 | 1.20 | 1.20 | 1.20°T 1.20
Phosphoric Acid 0.835 0.90 0.85 0.85 0.85 0.85 4 0.85
Potassium Sorbate 0.30 0.30 0.30 0.30 0.30 0.30 0.30
HMyvaplex 0.50 0.350 0.50 0.350 1.50 - 0.30
UNL Additive! _— — - - - 2.00 —
Guar Gum —-— - - - - - 4.00

The preconditioning, extrusion and dry-

ing/cooling conditions are set forth below:
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Caertain of <the producis dascrizsd abovae wars

the original average hsight. The compression head on the
Instron was 48.0 mm in diameter. Testing was dones over a
0 hour pariod. At the bsginning, the axtrudates wers
spread evenly over ventilated trays: Thess trays ware put
on crates to insure even air flow during ¢rying, and every
hour the samples were stirred. The samples from each run
tested were randomly drawn each hour and tasted on the
Instron in triplicate. Room temperature and relative
humidity were constant at 21°C and 39%, respactively.
Moisture analyses were performed in triplicate according
To AQAC 926.07. Samples ware randonly drawn and ground
for moisture determinations avery hour for a total of ten
hours. Over the ten-hour period, thes moisture contents of
four samples ranged as follows: Run 25, 20.45-13.638%; Run
26, 20.98-14.62%; Run 23, 20.59~-14.71%; and Run 30, 23.99-
18.00%.

v

The following table is a summary of the moisture
content-data and Instron data. There were five paraniéters
calculated from the raw data collected, namely hardness,
cohesiveness, elasticity/springiness and chewiness.
Hardness is defined as the force nacessary to obtain the
indicated deformation. Cohesiveness is a measure of the
strength of internal bonds making up the body of th

product. Elasticity/springiness is the rate at which th

[

()

formed extrudate goes back to its undeformed condition
after the deforming force is removed. Chewiness is the
total energy required to masticate a sample, and is
related to hardness, cohesiveness and elasticity.

As the moisture content decrsases in the san-

ples, there is a slight decrease in cohesiveness, elastic-
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apout 0.6-0.9

having the property of resilisntly resturning to its
original shape after such manual deformation, said body
having a bacteriological shelf stability of at least about

g rmonths.

2. The pasta-type food of claim 1, said body
being formed into a shape selectad from ths group consist-

ing of tubular, ziti and roti
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3.- The pasta-type food of claim 1, said matrix
including a guantity of Semolina tharsin.

4. The pasta-type food of claim 1, said matrix
including a surfactant therein.

5. The pasta-type food of claim 1, said matrix

including a quantity of glycerin therein.

6. The pasta-type food of claim 1, said water
activity being from about 0.7-0.85.

7. The pasta-type food of claim 1, said

moisture content being from about 18-23% by weight.

8 The pasta-typs food of clainm 1, said matrix

having at least about 63% by weight wheat flour therein,

on a dry basis.
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food having a protein content

weight, dry basis.

ing present at a
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of claim 1,
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from about 2

on a Gry basis.

pasta-type food of claim 1, said foo

suitable for human consumption.
rom about 18-23% by weight.

food of clainm 1,

of

[o))

pasta-types foo claim 13,

of from about
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food of claim 11, said sugar

said food

said pet

4-10% by
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ncreasing lave
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or substantially completely g2latinizing the
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Hy

orming a body having a moisturs content of from

v

bout 15-30% by weight and a water activity of

from about 0.6-0.9, said bedy being manually dsform
able and having the property of resiliently rsturn-
ing to its original shape after such manual deforma-
tion, said body having a bactasriological shelf

stability of at least about 9 months.

15. The method of claim 15, said body*“being
formad into a shape sslected from the group consisting of

Ttubular, ziti and rotini shapes.

17. The method of claim 15, said mixture includ-

ing a guantity of Semolina therein.
18. The method of claim 15, said mixture includ-
ing a surfactant therein.

19. The method of claim 15, said mixture includ-

ing a guantity of glycerin therein.
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20.  The method of clzin 13, sali watar actlviwy

ng from adbout 0.7-0.385.

22. The method of clain 15, said nixture having

at least about 63% by waight wheat flour therein, on a dry
basis

23.. The method of claim 15, said sugar being
present at a lsvel of up to about 33% by waight, on a dry
basis

24. The method of claim 15, said protein being
prasant at a level of up to about 25% bv waight, on a dry
basis.

\
25. The method of claim 15, including the step

of first moisturizing said mixture in a2 presconditioner,
and thereafter heating the moisturized mixture into said

extruder barrsl.

-

ner for a period of from about 0.5-6 minutss.

)

238. The method of claim 25, including the step

of adding moisture as steam or water to said mixture in

said preconditioner.

SUBSTITUTE SHEET (RULE 26)



WO 95/04471 . © PCT/US94/03352

20

30

25 The mathod of claim 15, including the stad
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30. The method of claim 15, including the steaD
of subjecting said moisturized mixturs to a maximum

pressura of from about 300-2000 psi in said extruder.

31. The mathod of claim 15, including the stead
of venting gaseous products from said moisturized mixturs

during passagz thersof through said extruder.

32. The method of claim 31, said venting sted
comprising the step of subjecting said moisturized mixturs

to a vacuum.

33. The m2thod of claim 32, said vacuum being

at a level of from about 5-20 in.Hg.

4. The method of claim 31, including the stap
of subjecting said moisturized mixturs to the maxinmum
temperdture it will experience in said extruder just¢prior

to said venting step.

35. The method of claim 13, the rasidsnce tims
of said moisturized mnixture in said extruder baing frox
about 0.5-2.5 minutes.

36. The method of claim 15, including the step

of drying the extrudad body subsegusant to extrusion

therein.
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33 The mathod of claim 15, including
Nng citric acid to ths surface of said bo

39. A pasta-typs pet <food oproduct
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