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CONTINUOUS PRODUCTION OF AN INSTANT CORN FLOUR FOR AREPA AND

TORTILLA, USING AN ENZYMATIC PRECOOKING
BACKGROUND OF INVENTION

1. Field of the invention _ }

The present invention relstes to & method of low-temperature end near
neutral-pH precooking for the production of com flour and, more particularly, 1o one that
achieves continuous partial hydrolysis of the com insoluble fiber snd avoids excessive
pregelatinization with a xylanase as a processing aid during the manufacture of an instant
com flour for the elaboration of arepa and tortilla snd derivatives.

2.  Description of Related Art

The production of high-quality masa flour can be produced by conventional
techniques only if the food-grade dent com has the following characteristics: umiformity in
kemel size and hardness, low number of stress-cracks and kernel damage and ease of pericarp
removal during the lime-water cooking process. The mature kemel has four separable
components, on a dry weight besis: tip cap (0.8-1.1%), pericarp or bran (5.1-5.7%),
endosperm (81.1-83.5%), and germ (102-11.9%). In dry or wet-milling processes the bran
includes the pericarp, tip cap, dmmMMdhuhgpimuofMyMu
well. Nixtamalized com flour (NCF) is produced by the steps of alkaline cooking of com,
washing, milling the nixtamal and dlymg to give corn masa flour. This flour is sieved and

blended for different product applications and it is usually supplemented with additives -

before packaging for commercial table or packaged-tortilla and snack production. Although
the pericarp or bran is partially removed during the alkaline-cooking and washing process
stages, there is still fiber left from the comn kemel (Montemayor and Rubio, 1983, U.S. Patent
4,513,018). Whole Nixtamalized corn flour or masa flour can contain from 7-9% of total
dictary fiber or bran with 6-8% mainly consisting of insoluble fiber on.a dry basis (Sustain,
1997).

The cell walls or non-starch polysaccharides (NSP) are the major corn dietary
fiber components' and are composed of hemiceliulose (heteroxylan or pentosan and p-glucan:
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4.4-6.2%), cellnlose (2.5-3.3%) and some lignin (0.2%). According to Watson (1987: Tables
IV and V1), the com pericarp makes up 5-6% of the kemel dry weight, This pericarp also
contains 90% insoluble fber (67% hemicellulose and 23% cellulose) and only 0.6% soluble-
fiber (soluble-arabinoxylan and (-glucan). It is estimated that dietary fiber in both pericarp or
bran (4.9%) and endosperm (2.6%) make up 80% of the total dietary fiber. The com insoluble
fiber is mainly found in the pericarp and endosperm (aleurone and starchy) which make up
68% of the total dietary fiber (9.5% in a dry-weight basis).

Unlike com endosperm, in which soluble fiber amounts to 12% of the total
fiber (4.1%), in whole wheat, soluble fiber represents 22% of total fiber (about 20% of the
flour water-uptake is bound to the soluble pentosan fraction). Arabinoxylm is a complex
polymer (20,000-170,000 Daltons) with a linear backbone of (1,4)-f-xylopiranosyl units to
which substituents are attached through O2 and O3 atoms of the xylosil residues (limiﬁly. a-
L-arabinofuranosyl). This polymer is apparently linked to the cellulose sksleton in the comn
cell wall by ester linkage cross-bonding through ferulic and diferulic acid (Watson, 1987).
However, heteroxylan insolubility in com bran might be due to protein-polysaccharide
linkages and a highly branched structure (23% of the xylan backbone does not bear side-
chains) as opposed to wheat bran (Saulnier et al., 1995).

During alkali-cooking and/or steeping, there are chemical and physical
changes such as nutrient losses along with partial pericarp or bran removal, degradation of the
endosperm periphery with starch gelatinization/swelling and protein denaturation in the
precooked com kernel. The most important nutritional modifications are: an increase in the
calcium level with improvement in the Ca to P ratio, a decrease in insoluble dictary fiber and
zein-protem, a reduction in thiamin and riboflavin, an improvement of the leucine to
isoleucine ratio reducing the requirement for niacin, and leaching the aflatoxins into the
wastewater (Sustain, 1997).

The known cooking methods (batch or continuous) have been proposed as the
critical variables (Sahai et al., 2001) which determine soluble-solid loss (1% to 1.6% COD) in
fimewater residue for anacrobic biodegradstion (Alvarez and Ramirez, 1995). Dry solid
matter (1.5%-2.5%) includes an sverage of 50-60% dietary fiber, 15-20% ash, 15% starch, 5-
10% protein and 5% fat. Bryant et al., (1997) showed an optimum change iz starch behavior
at & lime level similar to the com masa industry where starch gelatinization indicators

b
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(enzyme digestion, water retention capacity, starch solubility and DSC-peak temperature =
69° to 75°C) are increased with lime addition of 0 to 0.4%, peaking at 0.2%. They alzo found
a -viscogity temperature reduction upon the addition of lime up to 0.5%, indicating faster
granule swelling that requires less thermal encrgy. Com pericarp nixtamalization (Martinez et
al., 2001) has a first-order stage associated with a fast dissolution of hot-water soluble
fractions as starch and pectin, and alkali-soluble fat. A second stage is due to a slow alkaline-
hydrolysis of the hemicellulose-cellulose-lignin structure with & higher hemicellulose loss
proportional to alkaline-pH concentrations.

Arnabinoxylan degrading enzymes -include xylanases (1,4-p-D-xylan
xylanohydrolase, EC 3.2.1.8) and p-xylosidases (1,4-B-D-xylan xylohydrolase, EC 3.2.1.37).
The former endozyme randomly hydrolyze the insoluble and soluble xylan backbone (EC
3.2.1.8) whereas the latter exozyme hydrolyze xylose from the non-reducing end of the
xylose-polymer (EC 3.2.1.37). Xylose is not usually the major product end it is typically
produced after xylobiose and xylotriose (smallest oligomer). Virtually all xylanases are endo-
acting as determined by chromatography or their kinetic properties (substrate and produet
formation), molecular weight and pH (basic or acidic) or its DNA sequence (crystal
structure). They can be structurally classified into two major families or isoenzymes (F or 10
and G or 11) of glycosyl hydrolases (Jeffries, 1996). F10 xylanases are larger, with some
cellulase activity and produce low DP oligosaccharides (less specific); F11 are more specific
for xylan and with lower moleculer weight (i.c., B. Circulans and T. harzianum).

In addition, the Enzyme Technical Association (ETA, 1999; FDA, 1998)
classified as carbohydrases the following hemicellulases (trivial name): 2) endoenzymes (EC
3.2.1.32=1,3-P—xylanohydrolase, 78=mannanohydrolase and 99=arabinohydrolase) and b)
cxoenzymes only attack branches on the xylose-polymer (pentosan), producing xylo-
oligomers (EC 3.2.1.55=0-L-arabinofuranacsidase, glucuronic-acid glycosilase snd ferulic-
acid esterase). .
Currently recognized endoenzymes (xylanases) and exoenzymes produced
from A. niger (EC 3.2.1.8 and 37,55), A. oryzae (EC 3.2,1.8-or 32), B.subtilis (EC 3.2.1.99),
ard Yrichoderma longibrachiatum (formerly reseei: EC 3.2.1.8) are Generally Recognized
As Safe (GRAS; 21 CFR 182, 184 and 186) and require no further approval from the U.S.
Food and Drug Administration or Recognized As Safe (RAS in Europe: Mathewson, 1998).
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However, direct and indirect food additives (i.c., packaging materialg) are regulated in 21
CFR 172 and 174-178 as well. Secondary dircct additives, a sub-class of direct additives, are
pﬁmmilyhocenﬁngﬁdswﬁchmundbmnplighatwhﬁcﬂeﬁwthﬁngfood
processing but are not intended to serve a technical or as a functional additive in the finished
food. They are also regulated in 21 CFR 173 (Partial List of Enzyme Preparations that are
used in foods). Finally, all GRAS Substances produced through recombinant-DNA which
were' widely consumed prior to 1958, and which have been modified and commercially
introduced after 1958 must comply with regulatory requirements proposed in 21 CFR 170.3
(GRAS Notice).

The benefits of using a commereial xylanase (endoenzyme) in cereal flours
instead of a non-specific hemicellulase (endo/exoenzyme) preparation are a reduction in sidé
activities (cellulase, beta-glucanage, protease and amylase) and a reduction of dough-
stickininess, Arabinoxylan degrading enzymes with well defined endo-acting and exo-acting
activities have become commercially available, for fbod and feed, from the following
companies: Amano, Danisco-Culior, EDC/EB, Genencor, Gist-Brocades, Iogen, Novo,
Primalco, Rhodia and Rohm.

Suggested applications for commercial xylaneses (endopentosanases) and
hemicellulases (pentosansses) mentioned in the literature include: 1) improving the watering
of spent grains and energy reduction during grain drying: 2) facilitation of dough formulation
with less water, reduction of stickiness in noodie and pasts production; 3) reduction in the
water content when formulating grains for flaking, puffing or extrusion; 4) reterding staling
or hardeaing in bread; 5) relaxing dough for cookie and cracker production and use of sticky
cereal flours in new product formulations; 6) increase in bran removal when added to
tempering water; and 7) reducing both steeping time and starchy fiber in corn wet milling.

A moderate exoxylanase addition decreases water uptake in whest dough,
whereas using an endoXylanase increases water binding and sofuble-xylans as well for a high-
moisture bread product. On the contrary, if starch gelatinization is to be minimized, a higher
endozyme addition is desirable and hydrolysis of the soluble fraction releases water for low-
moisture cookie or cracker products (EPA Patent(0/338787). Therefore, a suitable level of
xylanase results in desirable dough softening without causing stickiness, thereby improving
machinability during forming and baking operations.

Z
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Hasrasilta et al. (U.S. Patent 4,990,343) and Tanakm et al. (U.S. Patent
5,698,245) have proposed that the use of hemicellulase and pentosanage (Cultor and Amano)
causes decomposition of wheat insolubie fiber for bread volume ir;crene. Van Der Wouw et
al. (U.S. Patent 6,066,356) also reported the use of recombinant-DNA endo-arabinoxylanase
(Gist Brocades) breaks down the water-insoluble-solids (~1.5%) from degermed maize and
increases their in-vitro digestion (13%-19%) for animal feed or in wheat flour for improving
bread volume (~9%).

A pilot process (WO Patent 00/45647) for the preparation of a modified masa
foodstuff used a reducing agent (metabisulfite) or an enzyme as & processing aid (disulfide
isomerase or thiol-protease/Danisco) with masa or com prior to nixtamalization guch that the
native protein is modified. Sahai and Jackson (2001) disclosed a similar process where
whole-kernel corn was steeped and digested with a food-grade commercial alkaline-protease
(<0.10%: 50°C-60°C; pH>10) which altered zcin structure similarly to alkali-cooking with a
partial gelatinization (~20%-40%).

A novel transgenic thermostable-reductase enzyme was cloned in corn (high-
protein) mainly to enhance extractability and recovery of starch and protein important in
flaking grit production and in masa production. Reduction of protein disulphide bonds alters -
the nature of com flour (as a wheat substitute from high-protein corn) when steeping the com
grain between 45°C and 95°C instead of using sulfites. The critical steeping is required to
soften the kernel and then to loosen starch granules from the complicated matrix of protcins
and cell wall material that makes up the corn endosperm (WO, Patent 01/98509).

Tortilia is the main edible com product in North and Central America. Itis a
flat, round, unlcavened and baked thin pancake (flat-cornbread) made from fresh mas or
corn dough prepared from industrial nixtamalized com flour (masa flour). It might be
mentioned that tortilla, when manually or mechanically elaborated and without additives of
any kind, has a maximum shelf life of 12 to 15 hours at room temperature. Afterwards they
are spoiled by microorganisms and become hard cr stale (starch retrogradation) due to a
physicochemical change in the starch constituent of either stored or reheated tortilla It is
known that tortillas when kept under conditions in which no moisture is lost (plastic
package), nevertheless become inflexible with time and break or crumble easily when bent.
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In northern South America, particularly in Colombia and Venezuela, bard
endosperm com is processed with dry milling technology without wastewater and it is further
converted into a precooked, degermed and debranned flour for traditional com foods. Its
consumption is mainly in the form of “arepa”, which is a flat or ovoid-shaped, unieavened,
and baked thick pancake made from instant com flour. In other South American countries,
com meal and corn flour are used for different bakery and pancake mixes as well as snack
foods.

Properly processed industrial com or masa flour simplifies the production of
tortilla products, because the customer climinates mansgement techniques required for
wastewater treatment, securing, handling and processing com into masa for tortillas and
enacks. However an instant com flour might have the following quality and cost
disadvantages: high cost, lack of flavor and poor texture in tortilla products or snacks
prepared from masa flour.

Corn processors can generate added value from their industrial operations in
one of three approaches: developing new products from new hybrids, increasing the yield of
traditional products from corn, and improving process efficiency at a lower unit cost. In the
past, this has besn done by methods and using an spparatus in which the grain is cooked
and/or steeped in a lime-water solution such as those disclosed in U.S. Patents Nos.
2,584,893, 2,704,257, 3,194,664, and 4,513,018. These prior art methods for the industrial
production of com dough or masa flour involve accelerated cooking and steeping times with
large amounts of solids losses (~1.5-2.5%) in the liquid waste. In addition, essential nutrients
such as vitamins and some amino acids are lost, depending on the severity of the cooking,
washing and drying operations.

Many and varied methods for the production of instant corn flour for food
products involving reduced amounts of water with low-temperature cooking and short-time
proceasing for a high yield of the end product have been developed, as reflected by the
following U.S. Patent Nos: 4,594,260, 5,176,931, 5,532,013, and 6,387,437. In this
connection, reference is made to the following U.S. Patent Nos: 4,594,260, 5,176,931,
5,532,013, and 6,265,013 also requiring a low-temperature drying. On the contrary, U.S.
Patent Nos: 4,513,018, 5,447,742 5,558,898, 6,068,873, 6,322,836, and 6,344,228 used a
high-tempenature dehydration or cooking in place of a low-temperature cooking.
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Having in mind the disadvantages of the prior art methods, soveral studies not
only-have used a low-temperature precooking with minimum wastewater, but also separaie

comn fractions as reflected by the following U.S. Patent Nos: 4,594,260, 5,532,013, 6,025,011, .

6,068,873, 6,265,013, and 6,326,045.

A few applications for enzymatic steeping were also tested to convert a
traditional masa processing with reduced wastswater into a novel biochemical process (WO
Patent 00/45647 and Sahai et al., 2001) Although the above described prior art methods are
capable of protease precooking or steeping whole com for cither modified masa or masa fiowr
proceseing, a continuous industrial application using xylansse instead as a processing aid was
still unavailable in the market at the time of the mvention.

SUMMARY AND OBJECTS OF THE INVENTION

Accordingly, it is an object of this invention to provide a complete departure
from the prior art accelerated precooking methods of thermal, mechanical, chemical and
enzymatic or biochemical processing of whole com in order to control starchy endosperm
gelatinization without using chemicals during production of an instant com flour for arcpa
and tortilla.

It is another object of this invention to use low-temperature cooking with a
microbial xylanase solution for a partial hydrolysis of corn bran heteroxylans during the
continuous production of precooked corn flour.

Another object is to use an industrial method and apparatus involving a jow-
temperature, near neutral-pH precooking which not only solubilize corn cell-walls along with
a slower water diffusion effecting a controlied starch granule swelling, but also resuits in a
reduced com solid loss.

The above and other objects and advantages of the invention are achieved by s
new continuous process applied to the production of precooked corn flour or instant corp
flour for arepa and tortilla, embodiments of which include a short-time corn precooking
followed by a low-temperature and near neutral-pH precooking with a xylansse as s
processing aid so as to effect a partial hydrolysis of insoluble fiber and decreased
gelatinization, reduced washing and com solid loss of precooked kemel, stabilization of the

e
\
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moisture content to a desired optimum level for grinding, milling and drying the
preconditioned kenel to produce a uniform partial gelatinization, cooling and drying the dry-
gromdprﬁdqupmﬁngandmovaingﬂwﬁnegﬁ:ﬂmpmdunedﬁomthem&sagﬁnd
while the latter is further aspirated to partially remove a bran fraction for feed or integral

flour, remilling the isolated coarser grind and further sieving it to obtain an instant com flour -

for arepa, and admixing only a fine flour with lime to produce masa flour for tortilla and

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more fully understood from the description, which
follows, and from the appended drawing in which the sole drawing figure depicts an
embodiment of this invention in a block-type flowchart illustrating the continuous and
industrial process uging a low-temperature and near neutral-pH precooking with & xylanaze as
a processmg aid.

DléTAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring first to FIG. 1, there is depicted, in flowchart form, an embodiment
of the present invention. It includes a pre-cooker 1; a washer 2; a preconditioner 3 with a
feeder; a primary mill 4; a fumsce 5; a dryer 6 with a fan; a first cyclone separator 7; a cooler
8 with an associated fan, a second cyclone separator 9; a sifter 10; an aspirator system 11; and
a secondary mili 12,

The pre-cooker 1, whose design is kmown per se, is fed with cleaned corn and
a hot steep-water (70°C to 85°C) recycled from the washer 2 to form an aqueous suspension
(com to water ratio of about 1:1 to 1:1.5). The corn kernel is parboiled in order to loosen their
bran cell walls and partially hydrated from a range of 9%-12% to a range of about 24%-27%
for a period of about 15 to sbout 20 minutes. Next, a microbial xylanase solution is
continuously added as a food processing aid into the pre-cooker at a low-temperature range of
about 50°C to 70°C for another period of 15 to 75 minutes. This allows the enzymatically
precooked kernel to be produced at moisture contents of between 32% and 34%, while the pH
is meintained at a2 near neutral-pH of about 6.0 to about 7.0 with the addition of a 10%
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xylsnase solution to supply a 0.03% to 0.07% by weight processing aid (based on corn). By
controlling the steam heating along with the kerne] residence time, it is possible to precook
the comn at a temperature of about 50°C to 85°C for a total period of 30 to about 95 minutes in
order to soften their brun layers.

Wastewater loss in the precooker is replaced with recycled steam-heated water
from the washer 2, which is regulated to maintain the solid content of the solution from about
0.8% to about 1.1%. The industrial pre-cooker performs a partial hydrolysis of com bran that
promotes a fast water diffusion through the pericarp and tip cap layers, and later on a slow
pentration via the endosperm and germ cell-walls increasing starch granule swelling, This
low-temperature precooking (<70°C) further controls the insoluble fiber solubilization (from
gbout 0.4% to about 0.6% water-extractable solids, based on com kemel), thus permitting a
60% reduction in soluble solids concentration as compared to the traditional alkali cooking
(1%-1.6%). The partially precoaoked com suspension is then passed to a washer 2 where it is
sprayed with steam-heated water at a temperature of about 70° to 85°C during 30-to 60
seconds, which also serves to increase water absorption and wash off soluble solids with
denatured xylanase as wastewater.

The washed comn is thereafter passed to a preconditioner 3, where the
enzymatically precooked kemnel is equilibrated to obtsin a residual moistare content of about
33% to about 38% for about 30 to about 150 minutes.

Thereafter, the preconditioned corn is fed through a feeder, whose design is
known per se, to a primary mill 4 such that the premilled corn and hot air coming from a
furnace 5, is mixed and partially cooked by an industrial dryer 6 whose design is known per
se. The premilled kernel is thereby flash dried at a high-temperature from 190°C to about
230°C for a short time of 5 sec to about 30 sec. Its starchy endosperm is partially gelatinized
or precooked to yield a moisture content of 16% to about 18% depending on the granulation
being produced.

Moisture laden-hot air (110°C to 120°C, and 11% to 13% moisture) is
extracted with & first cyclone separator 7 so that further moisture extraction may take place by
impelling the drier material through a cooler 8 with an associated fan, thus further decreasing
the moisture content from 16-18% to about 9-12% (similar to incoming com).

Vg
©
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10
After further extraction of moisture laden-warm air (95°C to 100°C) with a
second cyclone separator 9, the precooked dry particle is directed to a sifter 10 where the fine
fraction is scparated (under 20 to 60 mesh) as instant com flour and the coarser fraction is
further separated. )

The latter coarse fraction is further separated in the aspirator system 11°

wherein two fractions are obtained, a light-bran fraction which is isolated as feed or for
integral flour with a moisture content between 9% to 12% (representing from about 3%-5% to
about 6%-9% of the total weight of incoming corn), and a heavy coarser fraction that is
remilled in a secondary mill 12. The milled product from secondary mill 12 is recycled to the
siﬁa-lOforﬁmhm'sievingmdpmducingahmpogmuswmﬂowform If desired, the
arepa flour can be admixed with lime (0.3% based on precooked flour) to produce a masa
flour for making tortilla or snack foods.

For use in arepa manufacture, the instant corn flour is preferably rehydrated by
mixing with warm water from a 1:1.3 to about 1:1.4 weight ratio to form a corn dough (55%
to 60% final moisture) for arepa elaboration.

For use in tortilla manufacture, the masa flour made from the present method
can be rehydrated with water from a 1:1.0 to about 1:1.3 weight ratio for a masa dough (50%
to 55% final moisture) used in tortilla or corn-based foods.

In this method, the novel enzymatic precooking results in a 45% to 55%
reduction in wastewater corn solid, with correspondingly lower sewage and energy costs, as
compared to the industrial methods (1.5%-2.5%). Furthermore, the enzymatic precooking of

the invention allows a 50% reduction in lime use if an instant masa flour were produced to’

improve new flavors in comn-based foods as tostadsg and snacks. The low-temperature
precooking (50°C-70°C) at near neutral-pH (6-7) using a xylanase (0.03%-0.07%) not only
aids in depolymerization of the cell-wall heteroxylans but also improves its bran removal. It
also dissolves endosperm and germ cell walls ficilitating a simultaneous water diffusion with
a reduced gelatinization and denaturation without using a low-lime (Sahai and Jackson, 2001,
U.S. Patent Nos: 6,344,228 and 6,387,437) or a low-sulfite concentration (U.S. Patent
6,322,836).

There is furthermore a potential in com flour yield from 89% to 91% of the
total weight of enzymatically pre-cooked com as compared to the commercial alkali-cooking

A\
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process, which yields 88%. Whereas the instant com flour produced by the novel method may
thus comprise a i-n'gher than 90% average yield of flour per kilogram of corn, the debranned
and degermed flour produced by a typical arepa process obtains only a 65% to 70% yield, or
a 80% to 85% yield for an integral arepa flour (U. S. patent 6,326,045).

Still further, the low-tempemature and enzymatically precooked corn flour
produced by the present method has a higher nutritional value as compsred to the
conventional methods, with more dictary fiber and fat contents than the commercial arepa or
degermed com flours (INCAP, 1961).

From the foregoing, it will be apparent that it is possible to manufacture a
precooked and partially-debranmed com flour for arepa and masa flour with a novel
enzymatic process which is efficient because of partial hydrolysis of cell-walls or
solubilization of the endosperm periphery with starch pregelatinization and protein
denaturation in the precooked com kemnel, wherein soms of the nutrient losses that would
have been present but for the features of this invention is prevented. The following table gives
a typical nutrient average composition of Precooked flours for com foods and traditional
areps (Cuevas, 1985):

v
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Nutritional profile (/100 g): Precooked Com Flours

Nutrient Limed-corn Corn Arepa
Water 110 - 11.0 11.0
Protein 8.1 8.1 7.0
Fat 2.6 2.6 0.7
Axk: 15 13 _ 0.3

Calcium 0.16 0.01 0.01
Dietary fiber: 70 70 3.0

Crude fiber 15 1.5 05
Starch 70.0 70.0 78.0
Total Calories 350 350 370

It is to be understood that the embodiments of this invention herein illustrued
and described in detail, are by way of illustration and not of limitation. Other changes snd
mexdifications are possible and will present themselves to those skilled in the prior art and by
the spirit of the appended ciamms.
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We claim:

1. A biochemical process for the continuous production of precooked and
partially debranned com flour for arepa and tortilla, comprising the steps of:

precooking cleaned corn kemnel with water heated from aciomm washer
to form a suspension of corn and water, having a corn to water mtio between 1:1 and 1:1.5,

precooking the com kernel at a near neutral-pH with a solution comprising at
least one xylanase, to effect a partial hydrolyzis of insoluble hetexoxylans or cell-walls during
precooking, ‘

washing said precooked kemel to remove soluble solids and denatured
xylanase, stabilizing a moisture content of said enzymatically precooked corn kemel,

milling said precooked washed corn kemne! and drying said milled corn kemel
for further pregelatinization,

cooling and further drying said milled and dried comn keme! with ambient air,

sifting said cooled milled corn to obtain a fine fraction, under 20 to 60 mesh to
produce a corn flour with fine particle size, and a coarse fraction,

aspirating said sifted coarse fraction to remove a com bran for feed or integral
flour.

2. The method of ciaim 1 wherein said low-temperature precooking uses a
xylanage in an amount from 0.03% to about 0.07% by weight of the com kernel.

3. The method according to claim 1 wherein said corn bran is a light fraction,
representing & minimum yield from 3% to about 6% of the total weight of com kernel.

4. The method of claim 1, wherein wastewater produced by the enzymatic
precooking step comprises a corn solids reduction in a range of 45% to about 55%.

5. The method in accordance with claim 1, further comprising rehydrating said
corn flour by mixing with warm water from a 1:1.3 to about 1:1.4 weight ratio to form a corn
dough.

6. The method in accordance with claim 1, further comprising a step of .

treating said corn flour with lime to produce a masa flour.
" 7. The method according to claim 6, further comprising a step of rehydrating
said maga flour with water from a 1:1 to about 1:1.3 weight ratio to form a masa dough.

&
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8. The method of claim 5, wherein the corn dough has a final moisture content
between 55% and 60% used in arepa preparation.

9. The - method of claim 7, wherein the masa dough has a moisture in a rnge
of 50% to 55% used in tortilla or com-based foods. . -

10. The method of claim 1, wherein the hot water used in the precooking step
is recycled from a downstream washer.

11. The method of claim 1, wherein the at least one xylanase is selected from

microbially derived enzymes recognized as GRAS substances and processing aids.
12. The method of claim 1, wherein the low-temperature precooking step is

'pufomadupmﬂ;edmnnningtanpmhnofnidxylmm.

13. The method of claim 1, wherein in the milling and drying step, the drying
is performed with a high termperature-short time drier. ' '

14. The method of claim 1, further comprising remilling the agpirated coarse
fraction.

15. The method of claim 14, wherein the remilled coarser fraction is
recycled to the sifting step.

e
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~(5%) Titulo: PRODUCCION CONTINUADA DE UNA HARINA DE MAIZ INSTANTANEA PARA
AREPAS Y TORTILLAS MEDIANTE UNA PRECOCCION ENZIMATICA

(Extracto) Se produce harine de maiz precocida a la cual se lo retird parcialmente ¢l salvado en un
proceso continuo. Primero se debe precocer ¢l grano de maiz limpio con un pH précticaments neutro con
agun calients y una xilanasa en una unidad de precocido (1) para efectuar una hidrélisis parcial del
salvado. Luego el grano de mafz precocido pasa a una lavadora (2) donde se lava con agua de wn
calentador a vapor. Una vez se estabiliza el contenido de humedad del grano de mafz precocido y lavado
empleando un preacondicionador (3), s¢ alimenta un molino con el grano acondicionado (4) y un secador
(6) para producir una gelatinizacién controlada del grano molido. Posteriormente el grano molido se
enfria y se continua secando en un enfrindor (8) con aire del ambiente. Se alimenta un tamizador con el
maiz molido y frio donde una fina fraccién se sepama y sc recupera de una fraccion més gruesa, la cual
también se agrega para aislar parcialmente una fraccién de salvado para alimento de consumo animal o
para la herina integral. La fraccién més gruesa se vuelve a moler y sirve para producir una harina de mafz
instanténea para arepas. La fraccién fina se mezcla con cal para obtener una harina para masa de tortillas.
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PRODUCCION CONTINUADA DE UNA HARINA DE MAizZ
INSTANTANEA PARA AREPAS Y TORTILLAS MEDIANTE UNA
PRECOCCION ENZIMATICA

ANTECEDENTES DE LA INVENCION

1. Campo de la Invencién

La presente invencion se relaciona con un método de precoccién a
temperatura baja y con un pH cerca a neutro para la produccién de harina de
maiz, y més particularmente, a uno que permite la hidrélisis parcial de la
fibra insoluble del maiz y que evita una excesiva pregelatinizacién con una
xilanasa como una ayuda para el procesamiento durante la manufactura de
una harina de maiz instantinea para la preparacién de arepas y tortillas y
sus derivados.

2. Descripcitn del Arte Relacionado

La produccién de harina para masa de 6ptima calidad se puede lograr
por medio de unas técnicas convencionales Gnicamente si el mafz dentado
para alimento tiene las siguientes caracteristicas: uniformidad del tamafio
del grano y de su dureza, nimero bejo de fisuras por estrés y dafios en el
grano y el pericarpio se debe poder retirar ficilmente durante el proceso de
coccién en agua con cal. El grano maduro tiene cuatro componentes
separables, sobre una base de peso en seco: sombrerete de la punta (0.8 -
1.1%), pericarpio o salvado (5.1 - 5.7%), endosperma (81.1 - 83.5%) y
germen (10.2 - 11.9%). En unos procesos de molienda secos o himedos, el
salvado incluye el pericarpio, el sombrerete de la punta, la capa aleurona y
también las piezas adhesivas del endosperma almidonado. La harina de
maiz nixtamalizado (NCF) se produce siguiendo los pasos de una coccién
alcalina del maiz, lavado, molienda del nixtamal y secado para obtener
harina de maiz para masa. Esta harina se cierne y se mezcla para
aplicaciones en diferentes productos, y por lo general se le agregan aditivos
antes de ser empacada para su comercializacién de productos de mesa o
para tortillas empacadas y para golosinas. Aunque el pericarpio o el
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salvado se retiran parcialmente durante las etapas de coccién alcalina y del
proceso de lavado, alin queda fibra del grano de maiz (Montemayor y

Rubio, 1983, Patente de Estados Unidos 4,513,018). La harina entera de

maiz nixtamalizada o la harina para masa puede contener de 7 - 9% de fibra
dietaria total o de salvado con 6 - 8% compuesto principalmente por fibra
insoluble sobre una base seca (Sustain, 1997).

Las paredes celulares o los polisacéridos desprovistos de almidén
(NSP) son los principales componentes dietarios de fibra del maiz y estdn
compuestos por hemicelulosa (heteroxilano o pentosano y p-glucan: (4.4 -
6.2%), celulosa (2.5 - 3.3%) y algo de lignina (0.2%). De acuerdo con
Watson (1987: Tablas IV y VII), el pericarpio del maiz conforma hasta 5 -
6% del peso del grano seco. Igualmente este pericarpio contiene 90% de
fibra insoluble (67% de hemicelulosa y 23% de celulosa) y solamente 0.6%

de fibra soluble (arabinoxilano soluble y B-glucan). Se estima que la fibra

dietaria tanto en el pericarpio o el salvado (4.9%) como en el endosperma
(2.6%) conforman hasta el 80% de la fibra dietaria total. La fibra insoluble
del maiz se encuentra principalmente en el pericarpio y en el endosperma
(aleurona y almidén) que conforman el 68% de la fibra dietaria total (9.5%
sobre una base de peso en seco).

A diferencia del endosperma del maiz, cuya fibra soluble asciende a
12% del total de la fibra (4.1%), en el trigo entero la fibra soluble representa
el 22% de la fibra total (alrededor de 20% de la absorcién de agua de la
harina se enlaza a la fraccién soluble del pentosano). El arabinoxilano es un
polimero complejo (20,000 - 170,000 Daltons) con una columna lineal de
unidades (1,4)-B-xilopiranosilo a las cuales se adhieren los radicales
mediante dtomos de O2 y O3 de los residuos de xilosilo (principalmente, a-
L-arabinofuranosilo). Aparentemente este polimero estd enlazado al
esqueleto de la celulosa en la pared celular del maiz mediante un enlace en
cruz del éster por medio del 4cido fenilico y difenilico (Watson, 1987). Sin
embargo, la insolubilidad del heteroxilano en el salvado de maiz se puede
deber a unos enlaces de proteina — polisacdrido y a una estructura
sumamente ramificada (23% de la columna de xilano no tiene cadenas

12~
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laterales) en contraposicién al salvado de trigo (Saulnier y colaboradores,
1995).

Durante la coccion alcalina y / o el -remojo, se presentan unos
cambios quimicos y fisicos como la pérdida de nutrientes junto con la
extraccidn parcial del pericarpio o salvado, la degradacién de la periferia
del endosperma ‘con la gelatinizacién / el esponjamiento del almidén, y la
desnaturalizacién de la proteina en el grano de maiz precocido. Las
modificaciones nutricionales més importantes son: un aumento del nivel de
calcio con un mejoramiento de la proporcién de Ca a P, una reduccién de la
fibra dietaria insoluble y la proteina zeina, una disminucién de la tiamina y
de la riboflavina, una mejora de la proporcién de leucina a la isoleucina
reduciendo el requerimiento de niacina y la lixiviacién de las aflotoxinas en
las aguas residuales (Sustain, 1997).

Los métodos de coccién conocidos (por lotes o continuo) se
propusieron como las variables criticas (Sahai y colaboradores, 2001) que
determinan las pérdidas de sélidos solubles (1% a 1.6% COD) en los
residuos del ague con cal para una biodegradacién anaerébica (Alvarez y
Ramirez, 1995). El material solido seco (1.5% - 2.5%) incluye un
promedio de 50% - 60% de fibra dietaria, 15 - 20% de ceniza, 15% de
almidén, 5 - 10% de proteina y 5% de grasa. Bryant y colaboradores (1997)

mostré un cambio éptimo en el comportamiento del almidén al nivel de la

cal similar a la industria del maiz para masa donde los indicadores de
gelatinizacién del almidén (digestién de enzimas, capacidad de retencion de
agua, solubilidad del almidén y temperaturas pico de DSC = 69° a 75°C)
aumentan con la adicién de cal de 0 a 0.4% alcanzando un pico en 0.2%.
Igualmente notaron una reduccién de temperatura pico - viscosidad cuando
se agregé cal hasta de un 0.5% indicando un esponjamiento més répido del
granulo lo cual .requiere menos energia térmica. La nixtamalizacién del
pericarpio del mafz (Martinez y colaboradores, 2001) tiene una etapa de
primer orden asociado con una rdpida disolucién de las fracciones solubles
en egua caliente como el almidén y la pectina, una grasa alcalino soluble.
Una segunda etapa se debe a una lenta hidrdlisis alcalina de la estructura

n%
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hemicelulosa — celulosa — lignina con una mayor pérdida de hemicelulosa
proporcional a las concentraciones del pH alcalino.

Las enzimas que degradan el arabinoxilano incluyen xilanasas (1,4-f-
D-xilano xilanohidrolasa, EC 3.2.1.8) y P-xilosidasas (1,4-B-D-xilanc
xilohidrolasas, EC 3.2.1.37). La primera enzima hidroliza la columnsa
xilano soluble e insoluble en forma aleatoria (EC 3.2.1.8), mientras que la
segunda enzima hidroliza la xilosa del extremo donde no se reduce el
1.)o'limero xilosa (EC 3.2.1.37). Por lo general, la xilosa no es el principal

producto y usualmente se produce después de la xilobiosa y la xilotriosa -

(oligdmero més pequefic). Virtualmente todas las xilanasas endoactiian
como se determina en una cromatografia o en sus propiedades cinéticas
(substrato y formacién de producto), peso molecular y pH (écido o alcalino)
o su secuencia de ADN (estructura cristalina). Estructuralmente se pueden
clasificar en dos grandes familias o isoenzimas (F o 10 y G u 11) de
hidrolasas de glicosilo (Jeffries, 1996). Las xilanasas F10 son més grandes,
tienen alguna actividad celulasa y producen oligosacéridos de DP bajo
(menos especificos); los F11 son mas especificos para xilano y tienen un
peso molecular méds bajo (es decir, B. Circulans y T. harzianum).

Adicionalmente, la Asociacién Técnica de Enzimas (ETA, 1999;
FDA, 1998) clasificd las siguientes hemicelulasas como carbohidrasas
(nombre trivial): a) endoenzimas (EC 3.2.1.32=1,3-B-xilanohidrolasa,
78=mananohidrolasa y 99=arabinohidrolasa) y b) exoenzimas tunicamente
atacan ramas en el polimero xilosa (pentosano), produciendo
xilooligémeros (EC 3.2.1.55=a-L-arabinofiranosidasa, dcido glucurdnico
glicosilasa y dcido ferilico esterasa).

Las endoenzimas actualmente reconocidas (xilanasas) y las
exoenzimas producidas de A. niger (EC 3.2.1.8 y 37,55), A. oryzae (EC
3.2.1.8 o 32), B. subtilis (EC 3.2.1.99) y Trichoderma longibrachiatum
(anteriormente reseei: EC 3.2.1.8) se Reconocen Generalmente Como
Seguras (GRAS; 21 CFR 182, 184 y 186) y no requieren més aprobacién de
la administracién de Alimentos y Medicamentos de los Estados Unidos o
Reconocidos como Seguros (RAS en Europa: Mathewson, 1998).

K
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Sin embargo, los aditivos directos ¢ indirectos para alimentos (es
decir, los materiales de empaque) también se regulan en 21 CFR 172 y 174~
178. Los aditivos secundarios directos, una sub-clase de los aditivos
directos, son esencialmente Ayudas de Procesamiento que se emplean para
obtener un efecto técnico durante el procesamiento de alimentos pero su
finalidad no es la de actuar como un aditivo técnico o funcional en el
dlimento final. También se regulan en 21 CFR 173 (Lista Parcial de
Preparaciones de Enzimas que se emplean en los alimentos). Finalmente,
todas las Sustancias GRAS producidas mediante ADN recombinante
ampliamente consumidos antes de 1958 que se han modificado y se
introdujeron comercialmente después de 1958, deben cumplir con los
requisitos propuestos en 21 CFR 170.3 (Notificacién GRAS).

Los beneficios de utilizar una xilanasa comercial (endoenzima) en
harinas de cereal en vez de una preparacion hemicelulosa no especifica
(endo / exoenzima) son una reduccién de las actividades laterales (celulasa,
beta-glucanasa, proteasa y amilasa) y una reduccién de viscosidad de la
masa. Las enzimas que degradan el arabinoxilano con unas actividades de
endo-actuacién y exo-actuacién ya se encuentran disponibles en el
comercio, para alimentos y alimento de consumo animal, en las siguientes
compaiiias: Amano, Danisco-Cultor, EDC / EB, Genencor, Gist-Brocades,
Iogen, Novo, Primalco, Roida y Rohm.

Unas aplicaciones sugeridas para las xilanasas comerciales
(endopentosanasas) y hemicelulasas (pentosanasas) mencionadas en la
literatura incluyen: 1) mejorar el riego de los granos empleados y una
reduccién de energia durante el secado de los granos; 2) facilitar la
formulaciéon de la masa con menos agua, reduccién de viscosidad en la
produccién de fideos y pasta; 3) reducir el contenido de agua cuando se
formulan granos para hojuelas, soplado o extrusién; 4) retardar el
envejecimiento o el endurecimiento del pan; 5) dejar reposar la masa para
producir pastelitos y galletas y el uso de harinas viscosas de cereal en

nuevas formulaciones de productos; 6) aumentar la extraccién del salvado
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cuando se agrega a agua de atemperacion y 7) reducir tanto el tiempo de
remojo como la fibra de almidén en la molienda de maiz mojado.

Una adicién moderada de exoxilanasa reduce la absorcién de agua en
la masa himeda, mientras que el uso de una endoxilanasa aumenta la
adhesién de agua y los xilanos solubles, también para un producto de pan
con alto contenido de agua. Por el contrario, si se va a minimizar la
gelatinizacién del almidén, es deseable una mayor adicién de endoenzima y
la hidrélisis de la fraccion soluble libera el agua para productos como
pastelitos y galletas con bajo contenido de humedad (patente EPA
0/338787). Por lo tanto, un nivel adecuado de xilanasa resulta en una masa
deseable mds suave sin causar viscosidad, mejorando asi la posibilidad de
pasarla por una mdquina durante las operaciones de formacién y de coccién.

Haarasilta y colaboradores (Patente de Estados Unidos 4,990,343) y
Tanaka y colaboradores (Patente de Estados Unidos 5,698,245) propusieron
que la utilizacién de hemicelulasa y pentosanasa (Cultor y Amano) causa la
descomposicién de la fibra insoluble en agua en el trigo para aumentar el
volumen del pan. Van Der Wouw y colaboradores (Patente de Estados
Unidos 6,066,356) también reporté el uso de ADN recombinante endo-
arabinoxilanasa (Gist Brocades) degrada los sélidos insolubles en agua
(~1.5%) del mafz desprovisto de germen y aumenta su digestién in vitro
(13% - 19%) pare alimento de consumo animal o en la harina de trigo para
mejorar el volumen del pan (~9%).

Un proceso piloto (Patente WO 00/45647) para la preparacién de una
masa modificada de alimento para consumo animal empled un agente de
reduccién (metabisulfito) o una enzima como una ayuda de procesamiento
(difulsido isomerasa o tiol-proteasa/Danisco) con masa o maiz antes de la
nixtamalizacion de manera que se modifica la proteina nativa. Sahai y
Iackson (2001) divulgaron un proceso similar donde se remoj6 el grano
entero de maiz y se digirié con una proteasa alcalina comercial de grado

alimento (<0.10%: 50°C - 60°C; pH>10) que alterd la estructura zeina en -

forma similar a la coccién con un alcalino con una gelatinizacion parcial
(~20% - 40%).
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Se clon6 una enzima transgénica novedosa termoestable — reductasa
en maiz (alta proteina) esencialmente para mejorar la posibilidad de
extraccion y recuperacién del almidén y la protefna importante en la
produccion de granos en hojuelas y en la produccién de masa. La reduccion
de los enlaces de proteina disulfida altera la naturaleza de la harina de maiz
fébmo un sustituto de trigo del mafz con alto contenido de proteinas)
cuando se remoja el grano de maiz entre 45°C y 95°C en vez de emplear
sulfitos. El remojo critico es necesario pare ablandar el grano y luego soltar
los grénulos de almidén de la complicada matriz de la proteina y del
material de la pared celular que conforman el endosperma del maiz (Patente
WO 01/98509).

La tortilla es el principal préducto comestible de mafz en América del
Norte y en Centroamérica. Es una torta plana, circular, sin levadura y
cocida (pan de maiz plano) fabricada a partir de una masa fresca o una masa
de maiz preparada a partir de harina de mafz nixtamalizada (harina de
masa). Se puede mencionar que la tortilla, cuando se prepara en forma
manual o mecénica y sin aditivos de ninguna naturaleza, tiene una vida fitil
méxima de 12 a 15 horas a temperatura ambiente. Posteriormente los
microorganismos los dafian y se endurecen o envejecen (retrogradacion del
almidén) debido a un cambio fisicoquimico en el constituyente del almidén
de una tortilla almacenada o recalentada. Se sabe que cuando se guardan
las tortillas bajo condiciones donde no se experimenta una pérdida de
humedad (empaque pléstico), de todas formas se vuelven inflexibles con el
tiempo y se parten o desmoronan fécilmente cuando se doblan.

En el norte de América del Sur, especialmente en Colombia y
Venezuela, el endosperma duro del maiz se procesa por medio de una
tecnologia de molienda en seco sin aguas residuales y ademss se convierte
¢én una harina precocida, desprovista de germen y salvado para alimentos
tradicionales de mafz. Su consumo es principalmente en forma de arepa,
que es una torta plana y gruesa de forma ovoide, sin levadura y asada
fabricada a partir de harina de maiz instantdnea. En otros pafses en Sur
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Ameérica, el alimento de maiz y la harina de maiz se utilizan para diferentes
mezclas en pasteleria al igual que para golosinas.

Una harina de maiz procesada industrialmente en forma correcta o la
harina para masa simplifica la produccién de productos de tortillas, puesto
que el cliente elimina las técnicas de manejo requeridas para el tratamiento
de aguas residuales, aseguramiento, manejo y procesamiento de maiz para
fabricar masa para tortillas y golosinas. Sin embargo, una harina de maiz
instantinea puede tener las siguientes desventajas en cuanto a calidad y
costo: alto costo, insipido y una textura deficiente de los productos de
tortillas o golosinas fabricados a partir de la harina para masa.

Los procesadores de maiz pueden generar valor agregado en sus
operaciones industriales en uno de tres enfoques: desarrollar nuevos
productos a partir de hibridos nuevos, aumentar el rendimiento de los
productos tradicionales a base de maiz y mejorar la eficiencia del proceso a
un costo unitario inferior. En el pasado esto se lograba mediante métodos y
qx:r}pleando un aparato donde se cocinaba el grano y / o se remojaba en una
solucién de agua con cal como aquellos descritos en las Patentes de Estados
Unidos Nos. 2,584,893; 2,704,257, 3,194,664 y 4,513,018. Estos métodos
del arte previo para la produccién industrial de masa de maiz o harina para
masa implican una coccién acelerada y unos tiempos de remojo con grandes
pérdidas de sélidos (~1.5 - 2.5%) en el desperdicio liquido. Ademés se
pierden los nutrientes esenciales como las vitaminas y algunos aminodcidos,
dependiendo de la severidad de las operaciones de coccién, lavado y
secado.

Se han desarrollado muchos y variados métodos para la produccién
de harina de maiz instantinea con cantidades reducidas de agua y coccién a
baja temperatura y un tiempo de procesamiento corto para un alto
rendimiento del producto final, como se refleja en las siguientes Patentes de
Estados Unidos Nos. 4,594,260; 5,176,931; 5,532,013 y 6,387,437. Al
respecto se hace referencia a las siguientes Patentes de Estados Unidos Nos.
4,594,260; 5,176,931; 5,532,013 y 6,265,013 que también requiecren un
secado a baja temperatura. Por el contrario, las Patentes de Estados Unidos
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Nos. 4,513,018; 5,447,742; 5,558,898; 6,068,873; 6,322,836 y 6,344,228
utilizaron una deshidratacion a alta temperatura o una coccién en vez de una
coceidn a baja temperatura.

_ Teniendo en cuenta las desventajas de los métodos del arte previo,
varios estudios han empleado no solo una precoccién a baja temperatura
con un minimo de aguas residuales, sino también unas fracciones de maiz
separadas como se refleja en las siguientes Patentes de Estados Unidos Nos.
4,594,260; 5,532,013; 6,025,011; 6,068,873; 6,265,013 y 6,326,045.

También se efectuaron unos ensayos con unas pocas aplicaciones
para el remojo enzimético con el fin de convertir el procesamiento
tradicional de la masa con una reduccién de aguas residuales en un
novedoso proceso bioquimico (Patente WO 00/45647 y Sahai y
colaboradores, 2001). Aunque los métodos del arte previo descritos arriba
son capaces de efectuar una precoccién de proteasas o el remojo del maiz
entero bien sea para la masa modificada o para el procesamiento de harina
para masa, todavia no se encontraba disponible en el mercado una
aplicacién industrial continua empleando xilanasas como una ayuda en el

procesamiento en el momento de la invencién.

RESUMEN Y OBJETIVOS DE LA INVENCION

Por lo tanto, un objetivo de la invencién es partir completamente de
los métodos de precoccién acelerada del arte previo para el procesamiento
térmico, mecénico, quimico y enzimético o bioquimico del maiz entero para
controlar la gelai:inizacién del endosperma de almidén sin utilizar quimicos
durante la produccién de harina de maiz para arepas y tortillas.

Otro objetivo de esta invencién es como emplear una coccién a baja
temperatura con una solucién microbiana de xilanasa para una hidrélisis
parcial de los heteroxilanos del salvado de maiz durante la produccién
continua de harina de maiz precocida.

Otro objetivo es emplear un método y un aparato industrial que
utiliza una temperatura baja, una precoccion con un pH cercano a neutro

2
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que no solamente solubiliza las paredes celulares del maiz junto con una
difusién de agua mds baja permitiendo un esponjamiento controlado del
granulo de almidén, sino que también resulta en una menor pérdida de
sélidos del maiz.

Los objetivos anteriores y otros objetivos y ventajas de la invencién
se alcanzan mediante un proceso continuo aplicado a Ia produccién de
harina de mafz precocida o harina de mafz instantinea para arepas y
tortillas, cuyas incorporaciones incluyen un periodo corto de precocido
seguido por un precocido a baja temperatura y con un pH cercano a neutro
con una xilanasa como una ayuda de procesamiento con el fin de efectuar
una hidrdlisis parcial de la fibra insoluble y una menor gelatinizacién, una
reduccion del lavado y una disminucién de los sélidos del maiz de los
granos precocidos, la estabilizacién del contenido de humedad hasta llegar a
un nivel éptimo deseado para la trituraciéon, molienda y secado del grano
pr_eacondicionado para producir una gelatinizacién parcial y uniforme, el
enfriamiento y el secado de las particulas secas molidas, separando y
recuperando el producto finamente molido producido en esta forma del
producto molido més grueso, y este ultimo se aspira posteriormente para
retirar parcialmente una fraccién de salvado para alimento de consumo
animal o harina integral, volviendo a moler el producto molido aislado mds
grueso y luego pasédndolo por un tamiz para obtener una harina de maiz
instantinea para arepas y agregando solamente una harina fina con cal para
producir harina para masa para tortillas y derivados de las mismas.

BREVE DESCRIPCION DE LOS DIBUJOS

La invenci6én se comprenderd més ficilmente a partir de Ia
descripcién que sigue, del dibujo adjunto donde el Gnico dibujo representa
una incorporacién de esta invencién en una tabla de flujo de tipo bloque
ilustrando el proceso continuo e industrial empleando una precocci6n a baja
temperatura y con un pH cercano a neutro con una xilanasa como ayuda de

procesamiento.
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DESCRIPCION DETALLADA DE LAS INCORPORACIONES
PREFERIDAS

Haciendo referencia primero a la Figura 1, se representa, en forma de
tabla de flujo, una incorporacién de la presente invencién. Incluye una
unidad de precocido 1; una lavadora 2, un preacondicionador 3 con una
alimentador, un primer molino 4, un homo 5, un secador con ventilador, un
primer separador de ciclén 7, un enfriador 8 con su respectivo ventilador,
un segundo separador de ciclén 9, un tamizador 10, un sistema de aspirado
11 y un segundo molino 12. '

La unidad de precocido 1, cuyo disefio se conoce por si, se alimenta
con maiz limpio y agua caliente para remojo (70°C a 85°C) reciclado de la
lavadora 2 para formar una suspensién acuosa (proporcién de maiz a agua
de alrededor de 1:1 a 1:1.5). El grano de maiz se sancocha con el fin de
ablandar las paredes celulares del salvado y se hidrata parcialmente en un
rango entre 9% - 12% a un rango de alrededor de 24% - 27% durante un
periodo de unos 15 a 20 minutos. Luego se afiade en forma continua una
solucién microbiana de xilanasa como una ayuda en el procesamiento de
alimentos al dispositivo de precocido a baja temperatura en el rango de
alrededor de 50°C a 70°C durante otro periodo de unos 15 a 75 minutos. -
Esto permite la produccién del grano precocido enziméticamente con un
contenido de humedad de entre 32% y 34% mientras que el pH se mantiene
lo més cerca posible a neutro, de alrededor de 6.0 a alrededor de 7.0 con la
adicién de un 10% de solucién de xilanasa para agregar un 0.03% a 0.07%
por peso de ayuda para el procesamiento (con base en el maiz). Al
controlar el calentamiento con vapor junto con el tiempo de residencia del
grano, es posible precocer el mafz a una temperatura de alrededor de 50°C a
85°C por un periodo total de 30 a alrededor de 95 minutos con el fin de
ablandar sus capas de salvado.

La pérdida de agua residual en la unidad de precocido se reemplaza
con agua reciclada calentada a vapor de la lavadora 2, que se regula para

1
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mantener el contenido sélido de la solucién de alrededor de 0.8% a
alrededor de 1.1%. La unidad de precocido industrial efectiia una hidrélisis
parcial del salvado de maiz que promueve una rdpida difusion del agua a
través del pericarpio y de las capas de los sombreretes de la punta, y
posteriormente por una penetracién lenta via el endosperma y las paredes
celulares del germen aumentando el esponjamiento de los grinulos de
almidén. Esta precoccién a temperatura baja (<70°C) controla ademads la
solubilizacién de las fibras insolubles (de alrededor de 0.4% a alrededor de
0.6% de sdlidos extraibles por agua, con base en el grano de maiz),
permitiendo asi una reduccién del 60% de la concentracién de sélidos
solubles cuando se compara con la coccién alcalina tradicional (1% - 1.6%).
La suspensién de maiz parcialmente cocida se pasa luego a una lavadora 2
donde se asperja con agua calentada a vapor a una temperatura de alrededor
de 70°C a 85°C durante 30 a 60 segundos, lo cual también sirve para
aumentar la absorcién de agua y a lavar los sélidos solubles y las aguas
residuales corresponden a xilanasas desnaturalizadas. '

Posteriormente el maiz lavado se pasa a un preacondicionador 3
donde el grano precocido enziméticamente se equilibra para obtener un
contenido de humedad residual de alrededor de 33% a alrededor de 38%
durante unos 30 a unos 150 minutos.

Luego el maiz preacondicionado se alimenta mediante un dispositivo
alimentador, cuyo disefio se conoce por si, a un primer molino 4 de manera
que el maiz premolido y el aire caliente que proviene de un horno 5 se
mezcla y cocina parcialmente con un secador industrial 6 cuyo disefio se
conoce por si. El grano premolido se seca instantineamente a alta
t;ﬁperaum de 190°C a alrededor de 230°C durante un periodo corto de 5
segundos hasta alrededor de 30 segundos. Su endosperma de almidén se
gelatiniza parcialmente o se precoce para obtener un contenido de humedad
de 16% hasta alrededor de 18% dependiendo de la granulacion que se est4
produciendo.

Se extrae el aire caliente cargado de humedad (110°C 2 120°C y 11%
a 13% de humedad) con un primer separador de ciclén 7 de manera que la
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extraccién posterior de humedad se pueda llevar a cabo impulsando el
material mds seco a través de un enfriador 8 con su respectivo ventilador,
reduciendo en esta forma el contenido de humedad aiin més de 16 - 18% a
alrededor de 9 — 12% (similar al mafz de entrada).

Después de otra extraccién de aire caliente cargado de humedad
(95°C a 100°C) con un segundo separador de ciclon 9, la particula precocida
seca se¢ lleva a un tamizador 10 donde la fraccién fina se separa (bajo una
malla de 20 a 60) como harina de maiz instanténea y la fraccion més gruesa
se vuelve a separar.

Esta dltima fraccién gruesa se vuelve a separar en el sisterna de
aspirado 11 donde se obtienen dos fracciones, una fraccién de salvado
ligero que se aisla como alimento para consumo animal o para harina
integral con un contenido de humedad entre 9% y 12% (representando de
alrededor de 3% - 5% a alrededor de 6% - 9% del peso total del maiz de
entrada), y una fraccién més gruesa y pesada que se vuelve a moler en un
segundo molino 12. El producto molido del segundo molino 12 se recicla al
tamizador 10 para volver a cemirlo y produce una harina de maiz
homogénea para arepas. Si se desea, la harina de mafz se puede mezclar
con cal (0.3% con base en la harina precocida) para producir una harina
para masa de tortilla o golosinas.

Para el uso en la manufactura de arepas, preferiblemente se rehidrata
la harina de maiz instantinea mezclindola con agua caliente a una
proporcién por II)eso de 1:1.3 a alrededor de 1:1.4 para formar una masa de
maiz (con una humedad final de 55% a 60%) para la preparacién de arepas.

Para el uso en la manufactura de tortillas, la harina para masa
fabricada mediante el presente método se puede rehidratar con agua a una
proporcién por peso de 1:1.0 a alrededor de 1:1.3 para una masa (con una
humedad final de 50% a 55%) empleada en tortillas o en alimentos a base
de maiz.

En este método, la precoccién enzimdtica novedosa resulta en una
reduccién de sélidos de maiz en las aguas residuales de 45% a 55%, por lo
cual se reduce los costos de alcantarillado y energia, cuando se compara con
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los métodos industriales (1.5% - 2.5%). Adicionalmente, la precoccién

. énzimédtica de la invencién permite una reduccién de 50% en el uso de cal
si se produjera una harina para masa instantinea para mejorar nuevos
sabores en alimentos a base de maiz como tostadas y golosinas. La
precoccién a baja temperatura (50°C — 70°C) con un pH cercano a neutro (6
- 7) utilizando una xilanasa (0.03% - 0.07%) no solamente ayuda a la
despolimerizacién de los hetoxilanos de las paredes celulares sino que
también mejora la extraccién del salvado. Igualmente disuelve el
endosperma y las paredes celulares del germen facilitando una difusién de
agua simultdnea con una gelatinizacién reducida y una desnaturalizacion sin
emplear una cantidad baja de cal (Sahai y Jackson, 2001, Patente de Estados
Unidos Nos. 6,344,228 y 6,387,437) o una baja concentracién de sulfito
(Patente de Estados Unidos 6,322,836).

Existe ademés un potencial rendimiento de la harina de maiz de 89%
a 91% del peso total del maiz precocido enzimiticamente cuando se
compara con ¢l proceso de coccién comercial alcalino con un rendimiento
de 88%. Mientras que la harina de maiz instanténea producida por el
método novedoso puede comprender por lo tanto un rendimiento promedio
superior al 90% de harina por kilogramo de maiz, la harina desprovista de
salvado y desprovista de germen producida por un proceso tipico para
arepas linicamente alcanza un rendimiento de 65% a 70% o un rendimiento
de 80% a 85% para una arepa de harina integral (Patente de Estados Unidos
6,326,045).

.Y adicionalmente, la harina de maiz precocida a baja temperatura y
enziméticamente producida por el presente método tiene un wvalor
nutricional mayor cuando se compara con los métodos convencionales, con
mayor fibra dictaria y contenido de grasa que la arepa comercial o las
harinas de maiz desprovistas de germen (INCAP, 1961).

De lo anterior serd aparente que es posible fabricar una harina de
maiz precocida y parcialmente desprovista de salvado para arepas y harina
para masa con un novedoso proceso enzimitico que es eficiente porque la
hidrélisis parcial de las paredes celulares o la solubilizacién de la periferia
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del endosperma con una pregelatinizacién del almidon y Ila
desnaturalizacién de la proteina en el grano de maiz precocido, donde
algunas pérdidas de nutrientes que hubieran estado presentes se previene
por las caracteristicas de esta invencion. La siguiente tabla muestra la
composicién promedio de nutrientes de harinas precocidas para alimentos a
base de maiz y la arepa tradicional (Cuevas, 1985).

Perfil nutricional (g/100g) Harinas de Maiz Precocidas

Nutriente " Maizconcal Maiz Arepa
Agua 110 11,0 11.0
 Proteina 8.1 8.1 7.0
| Grasa 2.6 2.6 0.7
Cenkza is i3 03
[ Calcio 0.16 0.01 0.01
[ Fibra dietaria 7.0 70 3.0
| Fibra cruda 1.5 15 0.5
Almidon 70.0 70.0 78.0
Total calorlas 350 350 370

Se deberd entender que las incorporaciones de esta invencién aqui
ilustradas y descritas en detalle son a modo de ilustracién y no de
limitacion. Otros cambios y modificaciones son posibles y se presentarin
ante aquellos con destreza en el arte previo y por el espiritu de las
reivindicaciones adjuntas.
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Nosotros reivindicamos:

1. Un proceso bioquimico para la produccién continua de una harina
de maiz precocida y parcialmente desprovista de salvado para arepas y
tortillas, que comprende los pasos de:

Precocer los granos de mafz limpios con agua calentada de una
lavadora corriente abajo para formar una suspensién de mafz y agua, con
una proporcion de maiz a agua entre 1:1 y 1:1.5,

Precocer los granos de mafz limpios a un pH cercano a neitro con
una solucién que comprende por lo menos una xilanasa, para efectuar una
hidrélisis parciaj de heteroxilanos insolubles o paredes celulares durante el
precocido,

Lavar los citados granos precocidos para extraer los sélidos solubles
y la xilanasa desnaturalizada, estabilizar el contenido de humedad de los
citados granos de maiz precocidos enziméticamente,

Moler los citados granos de maiz precocidos y secar los citados
granos molidos para una posterior pregelatinizacién,

Enfriar y secar alin més los citados granos de maiz secos y molidos
con aire del ambiente,

Cernir el citado maiz frio para obtener una fraccién fina, bajo una
malla de 20 a 60 para producir harina de maiz con un tamafio de particula
fino y una fraccién gruesa,

Aspirar la citada fraccién gruesa cemida para extraer el salvado de
maifz para alimento de consumo animal o harina integral.

2. El método de la reivindicacién 1, donde Ia citada precoccién a

temperatura baja utiliza una xilanasa en una cantidad de 0.03% a alrededor
de 0.07% por peso de los granos de mafz.

3. El método de conformidad con la reivindicacion 1, donde el citado

salvado del maiz es una fraccién ligera, representando un rendimiento
minimo de 3% a alrededor de 6% del peso total de los granos de maiz.

16
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4. El método de la reivindicacién 1, donde el agua residual producida
por el paso de la coccién enzimética comprende la reduccién de los sélidos
de maiz en un rango de 45% a alrededor de 55%.

5. El método de conformidad con la reivindicacién 1, que comprende
ademés de rehidratacion de la citada harina de maiz revolviéndola con agua
tibia a una proporcién por peso de 1:1.3 a alrededor de 1:1.4 para formar

una masa de maiz.

6. El método de conformidad con la reivindicacién 1, que comprende
ademds un paso de tratar la citada harina de mafz con cal para producir una

7. El método de conformidad con la reivindicacién 6, que comprende
ademss un paso de rehidratar la citada harina para masa con agua a una
proporcion por peso de 1:1 a alrededor de 1:1.3 para formar una masa.

8. El método de la reivindicacién 5, donde la masa de maiz tiene un
contenido de humedad final entre 55% y 60% empleada en la preparacién

de arepas.

9. El método de la reivindicacién 7, donde la masa tiene una
hiimedad en el rango de 50% a 55% empleada en tortilles o en alimentos a
base de maiz.

10. El método de la reivindicacién 1, donde el agua caliente
empleada en el paso de precocido se recicla de una lavadora corriente abajo.

11. El método de la reivindicacién 1, donde por lo menos una
xilanasa se selecciona entre enzimas derivadas en forma microbiolégica

reconocidas como Sustancias GRAS y ayudas de procesamiento.

17
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12. El método de la reivindicacion 1, donde el paso de precoccién a
baja temperatura se efectiia hasta la temperatura de desnaturalizacién de la

citada xilanasa.

13. El método de la reivindicacién 1, donde en ¢l paso de molienda y
secado, el secado se efectiia con un secador de alta temperatura y durante un
corto tiempo. '

14. El método de la reivindicacién 1, que comprende ademés volver
a moler la fraccién gruesa aspirada.

15. El método de la reivindicacién 14 donde la fraccién més gruesa

que se volvid a moler se recicla en el paso de cemido.

18
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. Internationsl application No.
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/US03/18292

V. Reasoned ststement ymder Rule 66.2(a)() with regard to novelty, inventive step or industrial applicahility;

1. STATEMENT
Nowvelty (N) Claims 1-15 YES
Claims NONE NO
Inventive Step (IS) Claime }-15 YES
Claims NONRE NO
Industrial Applicability (IA) Claims 1-13 YES
Claims NONE NO

2. CITATIONS AND EXPLANATIONS

Claims 1-15 meet the criterin set out in PCT Article 33(2)-(4). because the prior arn does not teach or fatrly suggest the
presenst process for the continuous prodoction of precooked and partially debranted corn flour for areps and sortilla, wherein the
process comprises the steps of precooking cleaned corn kernel with water heated from a downstream washer to form a suspession of
com and water, baving & corn to water ratio between 1:1 and 1:1.5; precooking the corn kexnel at a nesr neutral-pH with a salntion
comprising at least ooe xylanase, to effect a pardal hydrolysis of insoluble hetevoxylans or cell-walls during precooking: washing the
precocked kerpel to rexsnove soluble solids and denatured xylanase, stabilizing s moishore content of the enzymatically preecoked comn
kbernel; milling the precooked washed corn kemeld and drying the milled com kesned for firther pregeistintzation; cooling and further
drying the milled and dried corn kerned with smbient air, sifting the cooled miliad corn to obtain a fine fraction, under 20 to 60 mesh
DMImﬂmvﬂlﬂwwﬂ'ﬁﬂmﬁMﬂMhm:ﬂunﬂmnMImm
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

Remitente
OFICINA ENCARGADA DEL EXAMEN PRELIMINAR INTERNACIONAL

A:
ERIC JENSEN PCT
C/O YOUNG & THOMPSON
745 S. 23" STREET .
ARLINGTON, VIRGINIA 22202 COMUNICACION SOBRE EL ENVIO DEL
INFORME DE EXAMEN PRELIMINAR
INTERNACIONAL
(PCT Regla 71.1)
Fecha de envio
(Dia/Mes/ARa/) 18 MAR 2004

No. de Expediente del Solicitante o Apoderado

9002-1008-1 ' COMUNICACION IMPORTANTE
No. de Solicitud Internacional | Fecha Internacional de ? Fecha de Prioridad (dia/mes/aia) |

PCT/US03/18292 (dialmesfao) 30 de agosto de 2002
11 de junio de 2003 (11.06.2003) (30.08.2002)

Solicitante

BARRERA, ROBERTO GONZALEZ

.~ Se comunica al solicitante que la oficina encargada del Examen Preliminar Internacional le envia con

. .. desprenden del Volumen II de la guia PCT para solicitantes.

¢l presente ¢l informe de examen preliminar internacional, elaborado pars In solicitud internaclonal,
en caso dado con los anexoa correspondientes.

Una copia del informe, en caso dado con los anexos correspondientes se hace llegar a Ia Oficina
Intemnacional para su envio posterior a todas las oficinas seleccionadas.

A solicitud de una de las Oficinas Seleccionadas, la Oficina Internacional preparard una traduccién
del informe (pero no de los anexos) al inglés y la remitird a esas oficinas.

RECORDATORIO

Para ingresar en la fase nacional el solicitante, dentro de los 30 meses a partir de 1a fecha de pricridad
(o en algunas oficinas incluso después), tiene quo realizar ante cada oficina seleccionada ciertos actos
(entrega de traducciones y desembolso de honoraries nacionales) (Articulo 39 (1)) (véase también el
recordatorio remitido por la Oficina Internacional en el Formulario PCT/IB/301).

Si se tiene que enviar a una Oficina Seleccionada una traduccién de la solicitud internacional,
entonces esta traduccién tiene que incluir traducciones de todos los anexos al informe de examen
preliminar intemacional. Es obligacidn del solicitante elaborar diches traducciones y hacerias llogar
directamente a cada Oficina Seleccionada respectiva.

Mayores detalles en cuanto 8 los plazos normativoa y los requisitos de las Oficinas Seleccionadas se

[Nombre y direccion postel de In IFEA )
Mzl Stop PCT, Att: IPEA/US
Comisionado de patentes . C.Y.
Casl postal 1450 Fxaminador George C. Yeung
?2".,, (10‘3’) 3m§323 13-1450 Teltfono No. (571)272-1412

Formato PCT/IPEA/416 (Julio 1992)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES

PCT
INFORME DE EXAMEN PRELIMINAR INTERNACIONAL
(Articulo 36 y Regla 70 PCT)
No. de Expediente dol Solicitante
o Apoderado PROCEDIMIENTO  congyitar Notificacian de Trensmisisn de Informe de Examen
9002-1008-1 POSTERIOR Preliminar Intemaclonal (Formatn PCT/IPEA/416)
[No. Salicitud Internacional Fecha Internacioual de Preseatacitn (dia/mea/afic) Fecha de Prioridad (di/mes/aflo)
PCT/US03/18292 11 de junio de 2003 (11.06.2003) 30 de agosto de 2002
(11.08.2002)
Ciaatficacian Internacional de Patente (IPC) o Clanificacidn Naclonal ¢ [PC
IPC(7):A23L 1/00 y USA C1.:426/508, 463, 464, 622, 626

Solicitante
BARRERA, ROBERTO GONZALEZ

T Este informe de examen preliminar mternacional fue eiaboradc por esta Oficina Encargada del Examen Preliminar
Internacional y se envia al solicitante segiin Articulo 36.

2 Este INFORME comprende un total de 3 hojas, inclusive esta portada

""" 0 Este informe también comprende ANEXOS, os decir hojas con Ia deacripcion, las reivindicaciones y / o los
dibujos que se han corregido y que son la base de este informe y / u hojas que contienen rectificaciones sutorizadas
por esta Oficina (consultar Regla 70.16 y Seccidn 607 de las Instrucciones Administrativas bajo el PCT).

Estos anexos constan de un total do @ hojas.

3.  Esie informe contiene daios con respecto a los sigulsntes puntos:
1 | Base del Informe
1 |:| Prioridad
In [J Sinelaboracién do un dictamen sobre novedad, actividad inventiva y posibilidad de aplicacién industrial
v O Falta de unidad de la invencién

v Comprobacidén justificada segin Articulo 35(2) con respecto a la novedad, Ia actividad inventiva y 1a
B posibilidad de aplicacién industrial; documentos y explicaciones sustentando esta comprobacién

VI [ Ciertos documentos enumerados
vl [ Ciertas deficiencins del registro internacional
Clertas observaciones relacionadas con la solicitud internacional

vili [
"Fecha de presentacion de I peticion Fechs de [a conclusion de este Informe
24 de noviembre de 2003 (24.11.2003) 20 de febrero de 2004 (20.02.2004)
[Nombre y direccion postal de la IFEA Empleado Autorizado (Finnado)
Mail Stop PCT, Att: [IPEA/US
mm"fw Examinador George C. Yeung
,‘?‘_‘Fi:‘:_“(;'o‘,’,"ﬂ“,"_,z’;ﬂ"’""’“ Teléfono No. (571)272-1412

Formato PCI/IPEA/409 (portada) (ulio 199%)



INFORME DE EXAMEN Solicitud Intemacional No. PCT/US03/18292
PRELIMINAR INTERNACIONAL

I. Bases del Informe

1. Con respecto a Jos elementos de Ia solicitud Internacional:*
B La solicitud internacional como se presentd criginalmente.
[X] La descripcin:
Péginas 1-12 como se presentaron originaimente
Pédginas NINGUNA presentadas con I peticidn
Piiginas NINGUNA presentadas con la carta de

Bd Las reivindicaciones:
Pédginas 13 y 14 como se presentaron originalmente
Pdginas NINGUNA segiin so corrigieron (junto con cualquier declaracién) bajo Articulo 19
Pidginas NINGUNA presentadas con Ia peticidn
Piiginas NINGUNA presentadas con Ia carts de

] Las dibujos:
Piginas 1/1 como se presentaron originalmente
Piginas NINGUNA presentadas con la peticién
Piginas NINGUNA presentadas con la carta de

[ La parte de enumeracién de Ia socuencia do la descripcion
Piginas NINGUNA como se presentaron originalmente
Pdginas NINGUNA presentadas con Ia peticién
Piiginas NINGUNA presentadas con la carts de
2. Enlo concemiente al ldiomn, todos los elementos indicados mds arriba estuvieron a disposicién de
... esta Administracién o le foeron enviados en el idioma en el cual se radicé la solicitud internacional,
salvo indicacién en contrario consignada bajo este punto.
Estos elementos estuvieron a disposicién de esta Administracién o le fieron enviados en el idioma
siguiente: , que es:
[ elidioma de una traduccién enviada pars efectos de la bisqueda internacional (segim In regin
23.1 (b))-
[ elidioma de publicacién de Is solicitud internacional (segtin la regla 48.3 (b)).
[ el idioma de la traduccién envisda para efectos del examen preliminer internacional (segidn Is
regla 552 y/o 55.3).

3. Enlo que concleme a cualquier secuencis de nucleétidos y/o aminsdeldos divulgads en I solicitud
internacional, el examen preliminar internacional se llevd a cabo sobre 1a base del lisindo de
secuencias:

contenido en la solicitud internacional, por escrito.

presentado con la solicitud internacional, en formato de lectura por computador.

remitido posteriormente a la administracion, por eserito,

remitido posteriormente a la administracién, en formato de lectura por computador.

se ha rendido la declaracion, segiin la cual el listado de secuencias por escrito y suministrado

posteriormente no va més alld de la divulgacién hecha en Ia solicitud tal como so radicé.

se ha rendido 1a declaracién, segiin la cusl tas informaciones registradas en formato do
Iecmnporcompmdumndﬁmwaludehnlmdudemcm.mndupor

Las modlﬁelclonel han acarreado la anulacién:

(X] 1a descripcion, péginas NINGUNA
(X 1as reivindicaciones, piginas NINGUNA
B¢ 108 dibujos, paginas NINGUNA

5. [ Elpresente informe se prepard sin tener en cuenta (algumas de) las modificaciones, que so
consideraron que van mds alld de Ia exposicién de la invencidn (regla 702 (c))**
* Las hojas intercambiables que se presentaron ante la Oficina recepiora como respuesia o
una invitacidn bajo el Articulo 14 se denominan en el presente informe como "presentadas
originalmerte” y no se anexan a exte informe puesto que no contienen correcciones (Regias
70.16y 70.17)
*#(Toda hoja intercambiable que incluya modificaciones de esta indole debe indicarse en el

punio | y anexarse al presente informe.)

¥ 0o ooooo

Formato PCT/IP lia lo 1



INFORME DE EXAMEN PRELIMINAR . . .
INTERNACIONAL Solicitud Internacional No. . PCTAUS03/18292

V. Declaracién motivada bajo Articulo 35(2) en cuanio a Ia novedad, I actividad Inventiva y I

* para alimento o harina integral.

posibllidad de aplicacién Industrial; eltas y explicaciones snstentando esta declaracién
Declamacién

Novedad (N) Reivindicaciones 1-15 8l
Reivindicaciones NINGUNA NO
Actividad Inventiva (IS) Reivindicaciones 1-15 sl
Reivindicaciones NINGUNA NO
Posibilidad de Aplicacién Industrial IA)  Reivindicaciones 1-15 |
Reivindicaciones NINGUNA NO
Citas y explicaciones

Las reivindicaciones 1-15 cumplen los requisitos establecidos en el PCT Articulo 33(2)-(4) porque el
arte previo no ensefia ni pricticamento sugiere el proceso presente para la produccién continuada do
harina de maiz precocida a la cual se le retind parcialmente el salvado para arepas y tortillas, donde el
proceso comprende los pasos de precocer el grano de maiz limpio con sgua calentnda en una
lavadom corriente abajo para formar una suspensién de maiz y agua, con una proporcidn de maiz
agua entre 1:1 y 1:1.5, precociendo el grano de maiz s un pH cercano a neutro con una solucién que
comprende por lo menos una xilasa, para efectuar una hidrélisis parcial de heteroxilanos insolubles o
paredes celulares durante Ia precoccién; lavando el grano precocido para extraer los sdlidos solubles
y la xilanasa desnaturalizads, estabilizando el contanido de humedad del grano de maiz con uns
precoccidn enzimidtica; moliendo el grano de maiz precocido y lavado, y secando el grano de maiz
molido para una posterior gelatinizacién; enfriando y luego secando el grano de maiz molido y
secado con aire del ambiente; pasando el maiz molido y frio por un tamiz para obtener una fraccién
fina, con una malla de menos de 20 a 60 para producir harina de maiz con un tamafio de particula
fine, y una fraccidn gruesa, y aspirando ta fraccién gruesa del tamiz para retirar el salvado del maiz

NUEVAS CITAS
NINGUNA

Formato PCT/IPEA/409 (Casilla V) julio 1998)



PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)
jcane' 's file reference FOR FURTHER see Notificarlon of Trammitial of Internations] Search
ﬁlm;lwq-ﬁ‘ Repoet (Farm PCT/ISA/220) as well as, where appiicable,
- ACTION isem 3 below.
International appiication No. Incermational filing date (day/month/year] | (Earliest) Pricrity Date (day/month/year)
PCT/US03/18292 11 June 2003 (11.06.2003) 30 August 2002 (30.08.2002)

Applicant -
BARRERA, ROBERTO G.

This international search report has been prepared by this International Searching Authority and is trangmitted to the applicant
according to Artcle 18. A copy is being tranemitted to the International Buresu.

This international search report conaists of a total of 5 theets.
It is also accommanied by a copy of each prior art document cited in this report.

1. DBasis of the Report

3.  With regard 1o the langnage, the international search was castied out on the basia of the iniernational application in the
Ianguage in which it was filed, unless otherwise indicated under this item.

D the internationa) search was carried out on the basls of a translation of the inernational appiication furnished to this
Authority (Rule 23.1(b)).

b. With regard to any mucleotide and/or smino aeld sequence disclosed in the international application, the international
search was carried out on the basls of the sequence listing:

contained in the international spplication (o writen form.

filed together with the Internatioral application in computer readable form.
furnished subsequently to this Authority in written form.

furnished subsequently to this Autharity in comyputer readable form.

the staement that the subsequently furnished written sequence listing does not go beyond the disclosure in the
intermational application as filed has been furnished.

the statement that the information recorded In computer resdable form jy identical to the written sequence listing has
been furnished.

Certain claims were found unsearchable (See Box 1),

Unity of invention Is lacking (See Box II).
ith regard to the title,

the text is spproved as submited by the applicant.
the text has been established by this Authority to read as follows:

X0 O OO00d

€

ith regard o the shetract,
the text is approved as submnicted by the applicant.

7]  the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box [II. The applicant may,
within one month from the date of mailing of chis Internatiooal search report, submit commenta to this Autharity.

X

The figure of the drawings 1o be published with the sbstract is Figure No. |

& as suggesied by the applicant, D None of the figures
D because the applicant fhiled to suggest a figure.

D because this figure better characterizes the invention,

. Form PCT/ISA/210 (first sheet) (July 1998)




INTERNATIONAL SEARCH REPORT Imernational spplication No.
PCT/USD3/18292

Box Il TEXT OF THE ABSTRACT (Contimmation of Ltem 5 of the first sheet)

The technical feahurea mentioned in the abstract do not inchude a reference 8ign between parentheses (PCT Rule 8.1(d)).
NBEW ABSTRACT

Precooked and partially-debrammed cora flour Is produced in a continums process.  First, the cleaned corn kernel in
precooked at & near neutral-pH with beated water and & xylamse In a precooker (1) to effect a partial bran hydrolysis. The precooked
corn kerned is then passed to a washer (2) where it is washed with steam-hewted water.  Afier the moisture content of the precooked
washed corn kernel is siabilized using a preconditioner (3), the preconditioned kernel iy fed to a mill (4) and a dryer (6) 1o produce 2
controlled gelatinization In the ground kemel. The ground kernel ia then cooled and further dried in a cooler (B) with amblent air,
The cooled ground corn is fied to a sifter where a fine fraction is separated and recovered from a coarser fraction, which is also
scgregaied to partially isolate a bran fraction for animal feed or integral flour. The coarser fraction Is remilled and served o produce
an instant corn flour for zrepa. The fine fraction is admixed with lime to obtain a masa flour for wrilia.

Form PCT/ISA/210 (continuation of first sheet(2)) Quly 1998)



INTERNATIONAL SEARCH REPORT Imermationa] application No.
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A. CLASSIFICATION OF SUBJECT MATTER
IPC(T) : A23L 1/00
Us CL 1 426/508, 463, 464, 622, 626

According to Intermationa] Patent Classification (IPC) or to both natiomal chssification and IPC

Minimum documentation searched (claasification sysem followed by clamification aymbols)
U.S. : 426/507, 508, 505,463, 464,481, 318, G622, 626, 18, 52

Documentation searched other than minimum documemation to the extent that such docurnents are included in the fields searched

Electronic data base consulted during the international search (aame of daty base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categrxy * Cltation of document, with indication, where approprise, of the relevant passages Relevant 1o clalm No.
A US 6,265,013 Bl (MARTINEZ-MONTES et al) 24 July 2001. 1-15

US 6,326,045 B1 (RUBIO et al) 04 December 2001. 1-13

[ ] Purther documents are fisted In the comtimation of Box C. || See patens family armes.
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X" docoment of particier relevance: the chalmed leveniion et be
*E" sxrller applicacion or putess published oo or after the inomational filing duie considered novel or camet be considered to volve an invesive mep
when the docxrsent ks taken alose
L doonen which oy throw donlss en priosity clximis) or which Is chied to
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“p"  dooment poblished prior 1o the isemationsl flling dwe bot beter then the & doconent mesnbey of the yume patene fumily
prioriy dase clabmed
[ Date of the actual completion of the inicrnations] search Date of mailing of the intermational search report
07 August 2003 (07.08.2003) AUG20m3
Narne and malling sddress of the ISA/US A
Mall Stop PCT, Attn: ISA/US .
Commissloner for Patents Exami -
P.O. Box 1430
Alexandria, Virginia 22313-1450 Telephone No. (703) 308-3848

Facsimile No. (703)305-3230

Form PCI/ISA7210 (second sheet) (July 1998)



WO Z2004/U19700
*  PATENT COOPERATIONTE TY PCTAUS2003/01829

P

0
From the INTERNATIONAL BUREAU S

PCT b

NOTICE INFORMING THB APPLICANT OF THE

COMMUNICATION OF THE INTERNATIONAL foﬂvsiﬁlilb
APPLICATION TO THE DESIGNATED OFFICES o Young & Thompeon
Ariington, VA
(PCT Rule 47.1(c), first senience) ETATS-UNIS D’AMERIQUE

Dato of mailing (day/moniivvear)
11 March 2004 (11.03.2004)

Applicant's or sgont's file referonce

9002-1008-1 ) IMPORTANT NOTICE
Imamational application No. Iniernatonat Glog date (daywmonshvyear) Priority dais (doymonth/vear)
PCT/US2003/018292 11 June 2003 (11.08.2003) 30 August 2002 (30.08.2002)
Applican

BARRERA, Roberto Ganzalaz et al

1. Noice is horeby given that the Intsraational Bumsan has communicated, as provided fn Asticle 20, the internations] applicsiion 1o the
q follow!ng designaied Oflices on the daie indicaiad sbave es the date of meiling of this notice:

AU, AZ, BY, CH, CN, CO, DZ, EP, HU, JP, KG, KP, KR, MD, MK, MZ, RU, TM, US

In accordance with Ruls 47.1(c), third sentenca, thoss Offices will accept tha prasent potice as conclasive svidanca that the communication
of the inieroational spplication has duly laken placs on the date of owiling indicaled above and no copy of the intemational application is
requimd 10 be furnizhed by the applicent 1o the deaignated Offien(s).

‘The following designaied Offices have waived the requirement for meh a commmnication at thig ime:

AE, AG, AL, AM, AP, AT, BA, BB, BG, BR, BZ, CA, CR, CU, CZ, DE, DK, DM, EA, EC, EE, ES, Fl, @B, GD, GE, GH,
GM, HR, 1D, i, IN, I, KE, KZ,LC, LK, LR, LS, LT, LU, LV, MA, MG, MN, MW, MX, Ni, NO, NZ, OA, OM, PH, PL, PT,
RO, SC, SD, SE, SG, SK, 8L, TJ, TN, TR, TT, TZ, UA, UQ, UZ, VC, VN, YU, ZA, ZM, ZW

The commmuication will he mede 1o those Offices only upon thedr raquest. Porthermore, those Offices do nol raquire the spplicant to
furnish a copy of the intarnational application (Rule 49.1(a-bis)).

3. Bneclomsd with this nolice is s copy of the iniemational application as published by the Lnismational Barean on
11 March 2004 {11.03_.2004) umter No. WO 2004016700

4. TIME LIMITS for [lling & demand for internationa] preliminary examination and for entry into Lthe wational phase

‘The appliceble time limit for entering the national phase will, subject 1o what is sald in the following paragraph, be 30 MONTHS from
the priority dule, not only in respect of any elecied Cffice if 2 derand for inlemationa] preiminary examination is filed belore the
expiration of 19 moaths from tha priorily data, bt also in respect of any designaied Office, in the absence of fling of such denmnd, whom
Article 2(1) as modified with effect from 1 April 2002 applies in regpect of thal designaied Office. For finther details, see FCT Gazatre
. No. 4472001 of | Novomber 2001, pages 19926, 19912 and 19934, a3 wall 8 the PCT Newslerer, Ociober and Novernber 2001 and

2

Fobruary 2002 issucs

In praciice, lime Hmits other than the 30-month thwe Hmit will contims 1o apply, for various periods of Lime, in respeat of certain
dosignaled or elected Offices. For regular npdaies on (he apploable (ime Limita {20, 21, 30 or 31 months, or ather mw limdy), Office by
Office, refer 10 the PCT Gazeue, the PCT Newslager and the PCT Applicant’s Guide, Volume 11, Nationa] Chapiers, all available from
WIPO's Intemet sile, al hitp://www.wipo.int/pet/en/index_nmt.

For filing o demand for International preliminary examinatlon, wo the PCT Applicant’s Guide, Volumo /A, Chapler IX. Only an
applicant who ia & matonal or resident of a PCT Coniracting Swste which in bound by Chapter T bas the right 1o [lle a demand for
international preliminary axaminstion (a1 present, all PCT Conlracling Stues are bound by Chapter I1).

It is the applicani’s sole responalbilily o monfior all thess time limits.

The Imemational Bureau of WIPO Authorized officer
i\ chein des Colombatien Gijsbertus Beljer - Carlos Roy
Focsimile No.i41-22) 740,14.35 Telephonc Na.i4]-22) 3389111

Form PCT/IB/308 ( April 2002)
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INTERNATIONAL SEARCH REPORT

Inernational application No.
PCT/USOV 18292

A. CLASSIFICATION OF SUBJECT MATTER
IPCen : AL 1000
USCL 426/508, 463, 464, 612, &26

According t Imernationa) Paiem Clagsification (IPC) or t both etious! clasaificarion amd [PC

Mipbum documentation searched (classification system followed by classification symbols)
U.S. : #26/507, 508, 509,483, 464,481, 518, 622, 826, 18, 52

Documentation searched other than minimum documensation to the extent that such docurnents are included in the fields searched

Electronic duta base commulted during the international scarch (meme of data base and, where practicable, scarch terms used)

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

pecifind)
0" ducxme refering © an ard dsciosnre, aee, exhibition or other mexm

"P*  document publiied prier © the imernarional filing dae It bete then G
priorky daee clalwed

Category * Citation of document, with indication, whese appropriate, of the relevant passages Relevant 10 claim No.
A US 6,265,013 Bl (MARTINEZ-MONTES = al) 24 July 2001. 1-15
A US 6,326,045 Bl (RUBIO &1 al) 04 December 2001. 1-15
[) Purther docmems are listed in the coniomuion of Box C. || Sce paecat family aumex.
> "~ Special curgariey of cied GUCUISTET T Matar ey afeer e urnpions) flling due
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*A" docusxs definleg de groersd saie of the an which s nex coxshiered 1o be prixiple or imory udarniying the inversion
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X" docurmnt of particatar relpvance; the clximed bvvestion camsg be
"E" cxiior applicarien or patent pobiisied on or sher e intermuiom) ling s congidered movel or carmnt be considesd 10 Lavoive ag lnvestie nep
when e docwnen bn Laken aloe
*L" documers which may tuow doubn on priovity claimfs) or which is clied w0
nsaahiish the publicssion dats of snother chatos or other spesia) ressm (m - dosumes of partieniar rviovance; the clabned invention ceanst s

coasidered 10 Involve an iovesiive urp when the dotomen i
ctsnbised with aue or e other soch docsmesss. maeh comblostion
belig arvious to & pereom skilied in the an

& docuners mmmber of (he sewe g fantiy

Date of the acuml completion of the inermational gearch

07 Au 2003 (07.08.2003

Name and mailing address of the ISA/US
Mall Stop PCT, Anx: ISAJUS
mmm

Alnllﬂ'h. VII‘IIII 11313-1450

Facsimile No. (703)305-3230

T LY Ly

Bxami . Yeung
Telcphone No. (703) 308-3848

Form PCT/ISA/210 (second sheet) (July 1998)
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PATENT COOPERATIONTRI TY ‘PCTAIS2003/0182¢

From the INTERNATIONAL BUREAU

§o

PCT

" INFORMATION CONCERNING ELECTED

NOTIFIED OF THEIR ELECTI JENSEN, Eric
OFFICES O ON ¢/o Young & Thompaon
745 8. 23rd Streot
, VA 22202
(PCT Rule 61.3) ETATS-UNIS D'AMERKUE

Date of mailing (dayimonth/year)

11 March 2004 (11.03.2004)
Applicant's or sgent’s file reference

$002-1008-1 IMPORTANT INFORMATION
Intemational application No. Intemnational fling date {day/month/vear) Priority dats (dexwinonth/vear)

PCTAIS2003/018292 11 June 2003 (11.08.2003) 30 August 2002 (30.08.2002)
Applicant

BARRERA, Roberto Gonzalar et al

‘1.

2 ‘The following Offices have waivod the requiremen: for the natifiestion of their election; the notification will be sest (o themn by the Iseraational Buresn

"The applicant is haroby informed that the Internstione] Bureau hus, according to Anicle 31¢7), notified sach of the following Offices of its clection:

EP: AT, BE, BG, CH, CY, CZ, DE, DK, ERE, ES, FL, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, 8L, SK, TR
Nationsl: AU, BG, CA, CN, DE, GB, IL, JP, KP, KR, MN, NI, NO, PL, RO, RU, SK, US

ouly upon Lheir request:
AP: GH, GM, KB, LS, MW, MZ, SD, SL., 8Z, TZ, UG, ZM, ZW
EA: AM, AZ, BY,KG,KZ.MD,RU, T], TM
QA: BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, ML, MR, N, SN, TD, TG
National: AE, AG, AL, AM, AT, AZ, BA, BB, BR, BY, BZ, CH, CO, CR, CU, CZ2, DK, DM, DZ, HC, ER, ES, F1,
GD, GB, GH, GM, HR, HU, ID, IN, IS, KB, KG, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MW,
hﬂLMZ.NZ.OM.PH.PT.SC.SD.SE. SG, SL, TJ, ™, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM,

The spplicant is reminded that he st enter the "sationa! phess” bﬁ!lheqlrihd'm-ih the priority date before aach of the Offices
lixted above. This o bo done by paying tho natiopal fee(s) and famishing, if 'H.lhlﬂlud‘hﬂunﬂnﬂlnﬂﬂulmml)h)).
iwqmmwmﬂ-u-munymammmmmm (Anicle 36(3) (b) and Rule

Smdﬁﬂlluﬂninmhluumlhulhnlhmnnnhllil.ﬂrhuldlntmmubullhlnimﬂ time lirnils sad the
uety 1o be performed upon eniry into the sstional phase before a periculsr Office, sae Volume I of the PCT Applicaas Guide.

The eniry inio Enropean regiona| phass is postpooed notil 31 menthe fram the priovity dete for all Sistes designsted for the porposes of obtaining a
Burcpesn patent.

The Inismational Boreau of WIPO Authorized officer
. Swttonn Gijsbertus Beijer - Carlos Roy
Facsimile No.(41-22) 740.14 35 Telsphone No.(41-22) 33891.11

Form PCT/IB/232 (Septesnbex 1997)
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- From the INTERNATIONAL BUREAU Bt
PCT- To: ~
NOTIFICATION CONCERNING _
SUBMISSION OR TRANSMITTAL JENSEN, Eric
" OF PRIORITY DOCUMENT ¢/o Young & Thompson

(PCT Administrative Instructions, Section 411)

‘745 S, 23rd Street
Arlington, VA 22202

9002-1008-1---- ~ - -

United States of America
Date of mailing (day/month/year)
18 September 2003 (18.09.03) .
Applicant's or agent's file reference

IMPORTANT NOTIFICATION

International application No. .
PCT/US(03/18292

International filing date (day/month/year)
11 June 2003 (11.06.03)

International publlcatidh date (day/month/year)
Not yet published

Priority date (day/month/year)
30 August 2002 (30.08.02)

EROPIEY

Applicant - A

IR TY R SR VLIRS A T )

BARRERX, Roberto Gonzalez et al

circumstances.

Priority date Prioritv application No.

30 Augu 2002 (30.08.02) 10/231,291

RIXN
A

s -’"
A S S

1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the .
Internaticnal Buroau of the pricrity document(s) relating to the earlier application(s) indicated below. Unless otharwise
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1 (a) or (b).

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents.

3. An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document
within a time limit which is reasonable under the circumstances.

4. The letters "NR" appearing in the right-hand column denote a priority document which was not recsived by the International
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, .
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity,
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the

Countrv or regjional Office Date of receiot
or PCT receiving QOffice of orioritv document

us 16 July 2003 (15.07.03)

- The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 338.71.40

Authorized officer
Sedia BANGOURA

Telephone No. {41-22) 338 8213

Form PCT/IB/304 (July 1998)

005860133



PCT

NOTIFICATION OF RECEIPT OF
RECORD COPY

(PCT Rule 24.2(a))

PATENT COOPERATION TREATY

From the INTERNATIONAL BUREAU

. PCT/US03/18292

To:

JENSEN, Eric ]

¢/o Young-& Thompson
745 S. 23rd Street
Arlington, VA 22202
United States of America

Date of mailing (day/month/year)

09 September 2003 (09.09.03) IMPORTANT NOTIFICATION
Applicant’s or agent's file reference International application No.
9002-1008-1 PCT/US03/18292

detailed below.

RUBIO, Manuel J. et al (for US)

International filing date
Priority date(s) claimed

Date of receipt of the record copy
by the International Bureau

List of designated Offices

EA :AM,AZ,BY KG,KZ,MD,RU,TJ,TM

.The applicant is hereby notified that the International Bureau has received the record copy of the international application as
Name(s) of the applicant(s) and State(s) for which they are applicants:
BARRERA, Roberto Gonzalez (for all designated States except USs)

11 June 2003 (11.06.03)
30 August 2002 (30.08.02)

15 July 2003 (15.07.03)

. AP :GH,GM,KE,LS,MW,MZ,SD,SL,SZ,TZ,UG,ZM,ZW

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE, ES,FI,FR,GB,GR,HU,IE,IT,LUMC,NL,PT,RO,SE,SI,SK,TR
OA :BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD, TG
National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM, DZ

EC,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,I1S,JP,KE KG,KP,KR,KZ,LC,LK,LR,LS LT, LU,
TR,TT,TZ,UA,UG,US,UZ,VC,VN,YU,ZA,ZM,ZW

ATTENTION

and the indications in the international application, the applicant should immediately inform the International Bureau.
In addition, the applicant’s attention is drawn to the information contained in the Annex, relating to:

time limits for entry into the national phase - see updated important information (as of April 2002)
D confirmation of precautionary designations (if applicable)
D requirements regarding priority documents (if applicable)

A copy of this Notification is being sent to the receiving Office and to the International Searching Authority.

LV,MA MD,MG,MK,MN,MW,MX,MZ,NI,NO,NZ,OM,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK,SL, TJ,TM,TN,

The applicant should carefully check the daté appearing in this Notiﬁcatioh. In case of any discrépancy between these data

The International Bureau of WIPO
34, chemin des Colombettes
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 338.71.40

Authorized officer:

Kiwa MPAY

Telephone No. (41-22) 338 9087

Form PCT/B/301 (April 2002)

005845501
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...ternational application No.’

INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE

The applicant is reminded that the “national phase" must be entered before each of the designated Offices indicated on
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and .39 and
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicable
In certain Offlces. It is the applicant’s responsibility to ensure the necessary steps to enter the national phase are taken in a
timely fashion. Most Offices do not issue reminders to applicants in connection.with the entry into the national phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be
30 MONTHS from the priority date, not only in respect of any elected Office where ademand for international preliminary
examination is filed before the expiration of 19 months from the priority date (see Article 39(1)), but also in respect of any
designated Office, in the absence of filing of such demand, where Article22(1) as modified with effect from 1 April 2002
applies in respect of that designated Office. For further details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926,
19932 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of
certain designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette("Section IV" part published on a weekly basis), to the PCT Newsletter
(on a monthly basis) and to the relevant National Chapters in Volume il of the PCT Applicant's Guide (the paper version of
which is updated usually twice a year and the Internet version of which is updated usually on'a weekly basis). Finally, a
cumulative table of all applicable time limits for entering the national phase is available from WIPO's Internet site, via links
from various pages the site including those of the Gazette, Newsletter and Guide, at http:/www.wipo.int/pct/en/index.htmt.

Information about the requirements for filing a demand for international preliminary examination is set outinthe PCT
Applicant's Guide, Volume I/A, Chapter IX. Note that only an applicant who is a national orresident of-a PCT Contracting
State which is bound by Chapter Il has the right to file a demand for international preliminary examination (at present, all
PCT Contracting States are bound by Chapter Il).

CONFIRMATION OF PRECAUTIONARY DESIGNATIONS

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these
designations are correct. Errors in designations can be corrected where precautionary designations have been made under
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c)
before the expiration of 15 months from the priority date (this time limit may not be extended). If it is not confirmed, it will
automatically be regarded as withdrawn by the applicant. There will be no reminder and no invitation. Confirmation of a
designation consists of the filing of a notice specifying the designated State concerned (with indication of the kind of protection
or treatment desired) and the payment of the designation and confirmation fees. The Notice of conflrmatlon and payment
must reach the receiving Office within the 16-month time limit.

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For applicants who have not yet complied with the requirements regarding priority documents, the followipg is recalled.
Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy
of the said earlier application, certified by the authority with which it was filed (“the priority document”) to the receiving Office
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of
international publication of the international application, in which case that document will be considered to have been received
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request

must be made before the expiration of the 18-month time limit and may be subjected by the receiving Offlce to the payment
of a fee (Rule 17.1(b)).

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances.

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time
limit is the filing date of the earliest application whose priority is claimed.

Form PCT/1B/301 (Annex) (April 2002) ) . 005845501
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'PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

N | —
ARLINGTON, VIRGINIA 22202 rﬂﬁ?ﬁ%ﬂfﬁg{u SEARCH R%:T
OR THE DECLARATION
(PCT Ruic 44.1)
Date of Malling
____ dommiren 98 AUG 20
ﬁ?ﬂlﬂw'ﬁkmb FOR FURTHER ACTION  Ses paragraphs 1 and 4 below
Tnternational application No. International filing date
PCT/USO/ 18252 11 June 2003 (11.06.2003)
Apglicant

BARRERA, ROBERTO G.

1. [] Thempliican is hereby nosified that the international search report has been established and is transmitted herewith.

Filing of amendiments and statement onder Article 19:
The spplicant s entited, !f be so wishes, 0 amend the claima of the International application (see Rule 46):

Whea? The dme limit for filing such amendments is normally two months from the date of oxnxmittal of the
Intemnational report. - .. ...

Where? Direcdy o the ional Burem of WIPO, 34, chemin des Colombettes
1211 Geneva 20, Switzerland, Facsimile No.: (41-22) 740.14.35

Far more detalled Instructions, sce notes the sheet.
B
2. D The spplicant 1s hereby that no internationsl search repart will be established and that the declaration under
Article 1702)(n) to that is trangmitted berewith.
' ! :
3 D Wikh regard to the protest <puyment of (an) additional fee(s) under Rule 40.2, the spplicant ls nocified ther:

D the protest together with the decision theveon has been tranemirted 10 the International Burean together with the
spplicani’s request to forward tha texts of both the protest and the decision thereon to the designated Offices.
[[] o decision has been made yet on the protess; the spplicant will be notified as s0on as & decision is made.

4, Rsminders

Shortly afver 18 mmths from the priority date, the intermuiioms] spplication will be published by the Intfernational Bareau. If the
spplicant wizhes w0 avold or postpone publication, a notice of withdrawal of the international appiiestion, or of the prioricy clalm,
must resch the Imternational Bureau as provided in Rules 50 bis.1 and 90 bis.3, respectively, before the completion of the technical
preparations for Loerational publication,

Within 19 manths from the priority date, but enly In respect of some designated Offices, o demand for ineemational preliminary
examinatinn must be filed if the applicant wishes to postpone the extry Into the nationat phase matil 30 months from the priority
date (in some Offices even later); otherwise the applicant mumt, within 20 months from the priority date, perform the prescribed

In respect of other designated Offices, the time limit of 30 mosths (or bxter) will apply even if no demand iy filed withia 19 montha.

See the Amex w Form PCT/IB/301 and, for detalls about the applicable time Itmits, Office by Office, see the PCT Appllcont’s
Gulde, Volume 1, Natiooal Chapters and the WIPO Internet sise.

Name s malling address of the ISA/US

P.0. Box 1450 o . ) !
Alcxaniiria, Vinginia 22313-1450 - !

i e S Telephone No. (703) 308-3848
Form PCT/ISA/22D (April 2002) " (See noles on accompanying sheet)
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From the INTERNATIONAL SEARCHING AUTHORITY

PATENT COOPERATION TREATY - /

C/O YOUNG & THOMPSON
743 S. 23RD STREET NOTIFICATION OF TRANSMITTAL OF
ARLINGTON, VIRGINIA THE INTERNATIONAL SEARCH REPORT
OR THE DECLARATION
(PCT Rule 44.1)

Date of Malling

dommnyeas 98 AUG 2003
Applicants or agent's file reference
9002-1008-1 FOR FURTHER ACTION  Sce paragraphs | und 4 below
Titermationsl spplication No. Inceroational filing date
PCT/USON/ 18292

11 June 2003 (11.06.2003)

Applicant

BARRERA, ROBERTO G.

(] The appitcent s hensy norified sha the ioseccasionsl search report bas been essablished and is trammiund berewlsh.

Flling of amendinenis and statement under Artiele 19:
The applicant is estitled, nuumwmmmuummwuu(umm

Whmn? mmlmmmmmnmmmﬁmMdewu
Inmlmnlnn:nqnn .. -;_f 'u:t'

Whare? Directly to the Innernational Buresu of WIPO, M, chemin des Colombeties
1211 Geneva 20, Switzeriand, Facsimile No.: (41-22) 740.14.35

hmwwmuhmmm

- e o =

2. D ‘The spplicant is hereby notified that oo International search report will be established and that the declarstion under
Article 17(2)(a) to that effect is transmitted berewith.

3. [] With regard to the protest agains: prymen of (an) sdditional fee(s) under Rule 40.2, the applicant is notified that:

D the protest gether with the declsion thereon has been transmitted to the Iniernational Bures together with (he
applicant’s recuest to forward the texts of both the protest and the declsion thereon to the desigmated Offices.

[[] o decision has been made yet on the procest; the applicant will be zotified &8 soan as a decision i made.

4. Reminders

Shortly afier 18 mosths from the priority date, the interational spplicstion will be published by the Intermatiooal Buresu. If the
spplicant wishes to avold or postpone publication, s notice of withdrawal of the internstional applieation, or of the priority claim,
must resch the Internationa] Buresu as provided in Rules 90 bis.1 and 50 35,3, respectively, before the completion of the technical
preparations for Internatianal publication.

Whhin 19 months from the priority date, but only in respect of some designated Offices, & demnand for iternadonal preliminary
examination must be filed if the applicant wishes to postpone the eniry into the national phase matil 30 months from the priority
daie (in some Offices even Inter); otherwise the applioit must, within 20 months from the priority dase, mmpuﬂu
scta for eniry inty the mational phase before those desigrated Offices.

In respect of other desigoaied Offices, the ime limh of 30 months (or Inter) will apply even if no demand ks filed within 19 months.

See the Annex v Form PCT/IB/3)1 and, for detalls abows the applicable tme limit, Office by Office, see the PCT Applioant's
Gulde, Volume 11, Natiooal Chapters and the WIPO Intemnet slte.

Name and malling address of the ISAJUS :K
Mall Stop PCT, Aan: ISA/US
Commissioner fur Petents
P.0. Box 1450 tt
Alexandirh, Virginia 22313-1430

- | Telephone No.
Facsimile No. (703)305-3230 (70) 308-3842

Form PCT/ISA7220 (April 2002)

(See notes @ occompanying shee)
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NOTES TO FORM PCT/ASA/LIO

Thess Notes or¢ imsandad 10 pve the banc msirvcuons cenceriing e fihag of smcadmenss uwader Aricta 19. The
i e ety T s o o e, e
ﬁr-m-t-n-uluulanplnllmlm -

Ia “Aniciy”, “Ruls” referto the of e ICT,
Ia Vveas Mo, ) um 0 the provisioss PCT, e ICT Reguistions sad s PCT

—:F:-m-—hf-uuup '--‘_“‘

e e St b ot et

What parts of the internstionsl spplicatics may be amended 1
The cinkas auly.

ﬁ-rﬂﬁ“-’d,hﬂ-hu““*

Wit -“l:-h.hd:dh_-- -I:_ -
dme imit bt o - “‘ #‘

Whase ust @ s the asmendwments ¥ .
m*qyﬂhﬁaamh-duﬁh*&-h

When s damand for lnamstions] pralississry evaminstion has bem/ls Bled, ses balow.

Eow ? =m-md-*hdﬂ-u--dhch‘¢h-¢

A iiplaomant shost a-f.f'“ﬂ""““‘“"'_'

All s clalas appusring on & splscrmant shoit must by snmbered in Asbic svnersh. Whes & daim is
[} ol
wu*&— tcgeisnd. In —-tin;l-ml“.hy—
What decometis nusl/iney acoompany the ametdments 7

Latter (Soction 205(b)):
The amondments antant e sulnnined with a lewer.

The letter will net be with the intersationsl o and the amended 12 ahowld wot be
published pplroaton cama.

with the “Swioment wnder Afucle 19%(1)" {see below, under “Sausaeal sader Article 19(1)").
-The letter st indicate the diffescmnes hetwren the clanns as flod and e clasms as ameaded. 1 s, in

. indaie, I conaaclion with cech cs tovhe wiesstiol appd itwtion (it beinyesicrmood
that u:nzul m:-. concerng seventi d'l-m:y.b': grouped), whethe ." ¢

(1) ibec cam m uachaapged;
{n) e caim » capoxlled;
{in) \be caum » new:
(1v) the claum replaces onc of mdre Carrsy s (iled,
(v} e claum s e resuit of We divinoe cf 8 csum as (ues.

Motes W0 Form PCTASA/Z0 ((iret shoet) (July 19921
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NOTES TO FORM PCT/ISA/120 (continued)

The faliswiag examples Uinitrute the masser s which smendments must be cxplained s the
sceampaunying letter:

e ongiuxily there wam 48 claims and sfier amnmdment of some claims there are $1}
isas |10 29, 31, 32, 34, 35, 37 o 48 replacod by amanded chhims bearing the same sambeys;
clszms 30, 13 and 36 unchanged: new clums 49 1o 51 added *

I .
z l"h:wm-;u ISdl-dll_d-:lr:'ul-F—-ldll claims thers are 11}

5 -[W'h tham wese 14 claivs sad the amendments svasist in cascelling somne claiss and in sdding
“Clalms [ ] wnchangad: clalms canclied; Clalam 15, 16 and 17 added .~
'ﬁ-;:uﬂﬂa sew claime u':'s'.'.’- 17 adddad; l-ll.ﬂﬁ&#' o

& l!:*ud*--ﬁ

T T e T

“Statement mader Article 1%(1)" (Rals 46.0)

Ed.xlm_-;h-ﬂhnuz.*-lh -~ (“-ﬂ-..“-l“

The sutmpent will be publiched with thy intemtions) application and the amended claima.
Tha smvment should ive beief, it should act excend 500 wess i in Bnglish ot f umssioted inte Buglich.

[
should ast be safandad !‘ﬂh-_h-m_._hh

el and [ [*4 shont
™ . :#—- ﬂg_m_ - ouch by & haading,
l“f'-_- ._-hm—i-ﬂ_dﬂ——
mﬂqh:ﬂh-—h‘ﬂnﬂndﬁﬂ )
Ia whet laageegs 7 _
Eﬂ--h-ﬁ-:nmt:lrrrlﬂ::h” The leter
ilﬁ-L”h of Feach; oderwise, it mus be in English or st the cholee of the applicant.

Cassayuenss £ s demand for intruationsl preliminery esnaminstion has slsendy bosn flled 7
llﬁh‘“.’**“l’.l“hmr’“
: i 3 time of with
h”hﬂ:ﬁ-pﬂ,nh-. (Ring Wt tathdommis the

Cansequencs with regard o transistisn of the intarnatisasl application for eatry inte the natiopa) phase ?
The appl_ 2a's atteatson & drawn 10 the foct that, where upon into the mabonal phase, 8 trusalation of the
claimn as snendod mnder Artiche 19 may bave 10 be furmisbed (o e desigoaiad/eleciod Offices, inswead of, or
ulllii.-u.teu-lllindudlmuﬁu.

For funber detaika oo the requireme s of each dexignated/elecied Offioe, soc Volume Iof the PCT Applicant's

Nots to Form PCTASA/2Z20 (second sheet) (July 1992)
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1

METHOD FOR THE PRODUCTION OF
PRECOOKID AND DFHULLED CORN
FLOUR FOR ARKPA AND TORTILLA

m[thmu-lppllﬂlnﬂmpmdnmdeimh
for oxa fin the prepamtion of arepa acd tortilla and derivatives
theroonl

Z Descrption of Rolated Art

Corn represents ono of the most importam cereal grains
for the muirition of the Latin American popalation. The
unounts coasamad, ss well xs the frem of comsamytion, are
quis varlahls among differont countrios da the region. In
Mexioo and soms Ceatral American cowntrics, the grein fs
treosformed into food prodects by & wnkgoe procoss known
s “nixtamalvation™, which basica Tty conalyis of the alkaline
coaking of whale com kemel snd brosiking of the bl {or
paricarp) down ioward a partinlly golativiznd stawn (U5, PaL
No. 4513,018). ADerwarda, the cookxd com i wasbed,
pound and dried 10 give com mmsa fowr for different
product spplicatiors. The main edibls prodoct of the tradi-
ool procoss & the "wortille™ which is & fsl, romnd, nefor-
mxied and bl thin pancalos prodoced from Lime-coaked
naive.

In the northern part of Sowth Ameres, puticalady in

pmhdﬂmrhhﬁhmlmdnﬁnhh:m:p—
tion = mamly fn the form of “srepa™ which b a flar,
mkxvenod and bakad thick pancaks mades from dolmlied
uxl degarmed cooked-matw In other Sowth American
coxnirias, corn meal ind com flowr am med for differont
baloory and pancakn wixes as woll as mxack products.

Al the prasont time, Uxrs B & huge expaosion in the
consanption of com prodects in the US_ A and tortilh s
ans rew maierial for the prepartion of smck end traditional
"Bx- Miex™ dishos. Thas, there fs an meroasing damand and
e of indostrially prapersd com flowrs m they can provided
boosdtis to the commmer, sch s cxrvenlenon, cvuilsbdicy,
po and a more stablo quality. The potential markst for
mama floes o the USA., Maxico snd Contral Americs s
setimaind af 17.8 million koos per your based oo an svemge
nxmal psr capita conmpticn of 122 kilogram (tortilla and
mmchs: Sustain, 1997).

In the prodactios of oom prodncts, sach e ortfllae, chrips
and the like, from food grade com, it s imown thet the hard
ondosperm corm (7.5, Pat. No. 22 USPGC, 1996) nrest be
partially cooked before i is formed o the and product, ;o
s bo cxxso {i 10 be  partally gelatinieed corn fiowr. In the
past, tine has beon doos by procoases whercin the com =
coolex] and/or sicoped in a Lime-waler solntinn (tradiiicnal
oixtamatation) sch as thoso disciossd m US. Pal, Nos.
2,584,893 (Lioryd ot al), 3,194,664 (Bytinge) and 4,326,485
and 4,513,018 (Robio), and sohecquently grosad and dried
o prodiocs pixtarmatieed oom fowr (masa flonr) from which
soch corm prodncis may be made. As it may be soon from the
sbave, the prior art methods for the indegtrial paodnction of
cxn dough or mam fioor invalve acceleraied cooking Hmes
with Largs amourts of proccsxing water and increasod costs
for water romoval The Lime-cookcing changss prodoosd in
the bl or pericarp faction are comacted with the bydmly-
s md mohbilztion which micssos a highly bydmxd

2

dislary [ibwr beving a markad sllect oo the rtheclogical and
mechanical chancteristics of the traditiogal dowgh and its
oxtilla. Furthermors, the Lime-wator residee (“nojayote™) s
composed of 22 10 22% ol olids from 2 contimaons
cookey which inchoded 54—75% dictary Sber, 12-20% starch
and 1.4% protein, The rrw com qaalily, cooking 4ime profile
and (Ahamz and Ramirey, 1995) utited have
been xs the main varisbles winch determing ocorm
mlld Josses In ocjryots.

With the aim of solving the ahove described problems by
have developed alialine-oooking methods with extrodars. In
thin connection reference i3 made 10 the following US. Pat.
Nos: Rutrio 4,250,802, Martinex-Bustos o al. 5,532,013 and
Baxma of al. (1979). Althongh the sbove-dascibed prioc art
provhes moans for rondoring grain, such =3 cor or delnlled
<, loto com doogh endior mam floor onder process
coaditions Ervalving redocoed amosnts of water with short-
cosd procxmming times, an indostrial extroder capable of
poducing soch & com doogh or masa flour was 2Tl soevedl-
sbis ju tho markmt

o view ofhhnnumdnn i et accebected

(thermal-mechanical
ing kmtact masa ficor, they xro not yot sxtable for obteming
» com foxr with “differeant degroos of starch gelstianization™
during prococking of te com endosperm. In acoolerated
Rk e .

ening or staling of the tortilh withont textore addittee.

In view of the above, Wimmer ot al in US. Pat No.
3,404,966 proposed a3 mechurical method for scpanting
g, endosperm e kmll (perkarp) of the com kerned and
then preparod mixtores of moistnrized standard com ]
ud dognernineted mesl or flonr (conteinipg 18 w0 35%
maistore) sod mbyocted it 10 the action of besind rotating
mis 0 canmn contsolled siarch gahitinkmation (procoaking)
with ssbescoent drying and grinding 10 prodnos « com fioor.
This instant oom flosr can be oeed for 2 redwosd fat mnack
] mxy be weed in tortilla preparation. Hart, in US. P No.
4329 371, descrihem a bybrkd method withoot the xas of
it -cocking, by providing a strp of dohmiling the com
poaine wilh & debriing sppareine, separting the kxll from
tbe exdowpsrn xnd germ fractions, meing the el for other
bw-vilne spplications, ssd cooking tho codosperm and
porm fractions with steam. Thim conkerd-detmfied fraction s
thea driod and grownd to prodoce & coro fowr for torillla

Vaquearo ot al, in US. Pul. No. 4,594,250, discioscs
another hrytwid mothod of obtaining com foor which cesen-
tislly compriscs memoving the bull from the germ and
ondosperm af the oom kerne] wotil & tall-conta ixfng fraction
md m exdsperm-gorm-contaming fraction are prodmoed
axd then oizismalizing by (e traditioos] method ooy the
o]l fractsm and romixing the same with the oocooked
cndosparm-germs fraction (containiog 30 to 5% maisture).
Tios moteriscd mixtore i grownd and dried 1o obtain an
iostant com mata fiour wsed in prodeemg tortilla Herbstor,
kb US. Pd. No. 517693], definos 2 shori-tme, low-
poilxtion krybrid methnd of preparing musa flour for making
ing alkali-troated dobranned amd oxrmerriesd corn (1S o
37%) 10 near fxfrased radiation in arder o0 partially éock the

cL
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nlnygdnmmd wymhﬂnhnd(mmu:
Microscopic sxamingtion).
According o Witson (1987), the com ball

(txm)mnhnpS—ﬂdlbhnnldrywaﬂ.lnm
10 the valos-onhanced com ropart (USFGC, 1996), a whito-
hard-endosperm kormel may contain 11.5-11% moisture,

paricarp. A typical materials balance for 8 Veoszunian arepa
plant can yild & minimom of 65% flour oo 1 wet baxia
(Cuovaa, 198S5). By 1993, a whols or intcgral arepa flour was
prodaced with more fber and loas protein and fat as com-
pared to the traditiona] degramed {lour winch i eoriched by
Yeporpolan Lrw with vitamine (B md A) and iroo

. 4
cmand to render [rom Lhem a desired particle sixe; subjecting
oaly the fino grind to a high specd ceotrifegation o further
cantrol of fllth material for arepa Bour and ko admixing with
lime 0 produce masa flonr for tortille and the like.

BRIEF DESCRIPTION OF THE DRAWINGS

This fovention may be undernstood from the description
which follows of pmfarred smbodiments whan read with the

10 accompanying drawing in wirciz

FIG. 1 = & schomatic Bow shoet of an ombodiment in

DETAIL ED DESCRIFTION OF PREFERRED
EMBODIMENTS

Rofarring first 10 FIG. 1, thers i depicted, {n fiow disgram
fiarm, an scobodiment of the presemt frvention. It indodes &
canditioner 1; a crusher 2; a drior ¥; a dove 4; 2 wimary
ampintor % 2 secondary aspirator & 2 condiioner 7; 1 cookeor
8; u rolker ¥, 2 driar-coodsr 18, & drior 11; 2 procoditioner

E

f
T
BEEBea| N}

[a| |-

igeBee EE

Bardce|Ef
wopnl f[

SUMMARY AND OBJECTS OF THB
INVENTION

Accordingly, il # m cbject of v mvention W provide &

cornplets doparture from the poor et

The sbove aod other cbjectm snd advantages of the
- mveation xre achioved by 1 pew contimenos procsss sppliad
10’ the production of procooksd and dabmlled com foor or
pstsnt com fionr for wspa and tortilla, cmbodiosms of
wlﬂ:mﬂnmpuf:'mﬁqlhvbb&lmd

injection sad fosther rofler faking 10 obtin & desired degros

of pelatinimation; cooling, ar-drying and stebilxmg the
fukrd material moistox o a desired optaram lowe] for
mmmmmh--hdwmm

from the coume particics whils the Latier are forther pm-

seriea of secondsry culs 14 =
siftor 15 and zo cotolobr 16

Whols com krmel, which bas bocn freod of Soroign
material, is fod 1o & conditioner 1, whero the com s sgxayed

o
E

oo With water io wet the tmll and germ froactions. The wet komel

= pamed through a cresher 2, which breaks the haoll Jooss
from the ferond, toam oat the geom, and coamely geinds the
endosporm W0 two Eractions.
Thhmmdemikm'nuu-
whilo ths mall

endosperm, germ and mil which is alen kmown &3 “throsgh
siock or standard meal™.

The fios gt fixm obiained m ocxt direcied 10 an wr-drior

5o 3, which redocos the maisturs contant of the grownd fine

Txixtaro bo sboat 9—11%, siardlar to the nooaring wiale com,
depeading on the keamal harderss end its grasaistion being
prodeced.

Tho dried fins grit is Aurther comveyed to 2 meve 4,

=5 wharein two fractions ame obtained, the floary grit with a

sobieood mall fraction {(contaiming from 10%—12% moistare)
whﬂ:hmvullnimhi-mby-puhd.ndﬂnﬂm

The doosity separation steps which i performed in both
pimary 3 and sooondory aspinior 6, cach prodace two
fractions in & serics of oparatioms. The Boery grit ud bl
Fraction segrogatod by aspiraks 5 and § 3 molatod as com

& by-prodect, and the dolmilad fraction s conveyed o 2

caonditionor 7 (ceproseating from showt 80% 0 85% of the
total weight incoming com).

©%
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from 9% b 12% to sbout 20% tn 22% for a period of abont
20 to 30 mumex. Afjer completing the conditioning wtep, tho
mm:::‘mfnmdhlnh:rl,m:
partial golatintration or precooking i performed throogh a
column with the adkdition of Live ssoam at the bottom end (70
1 98 pai and 154° 1 162" C) m order o precoak for a
period of froen about 40 © sbout 100 minutea The main
dogroo of partial slarch ; # further controlled by
pamage of the procooked material between closaly sdinsied
beatod routing stosl drums or rollsrs 9. Thoy are beaiod
imermally with saturated stoam (450 0 500 psi and Z10° 0
40" C.) wo pracoaking is clossty contralled by roll pressare,
rall ’empenpture, sparetion and apesd varisbies which gov-
squocazd 10 form precoaked fakes with an additionai partial
geiatintzation st a temperature botwean 88° and shoot 13° C.
hxving 2 moistare coniont betworn 17% and abeut 19%

The precookad flake & thoroafher pamed throwgh o drier-
conlar 10, wherclry an adisbatic drying with atmospheric sir
allcws the molstnrs cootent of the material ko bo adfuaied 1o
aboart 14% and 17%, depanding on the flaks granulation xnd
its incoming temperstore (55° to 607 C.) The cooded flake
in dincharged o & drier 11, wharain the metarial s ferther
rodnced o s modstors acatent of aboot 10% to 129 by
sivam-tuby drymng (45 i 60 pal axd 1357 C. t0 1457 C) and
mcoming ar for & pocind of tims of fram shonl 2 to sboat
5 mimins. Tho dried faks & theo peased 10 2 procoadighons
12, whzxe the faks motstars s farther statxlized betwosn 30
aod about 90 minmies transit time aod fortiter exhancing the
grinding winch is 1© follow bocammo the momtsro &y mors
ocarty unifem.

The stabliaed fakn fns obtaimed is theroafior groumd n
a primary mil 13, whergin a coums grind is obtained by a
roller mill from widch the flake rmixture is pamed
10 & now of econdary mills 14. Tis proorilled fale =
further fod 1o a serios of four sscondery relar oills 14,
whare the matorial is pedecod 0 2 coxse and fioe grind
winch are fixther corvoyed by & pooumatc pipo syseem to
a cychone and sifier 13 Tho grind matora] thes obtakoed is
fed 10 & cyclone and sifier 15, wheroby throe differant
[ractions e oblzined, namaly, s Light flonry-tmll which &
wcgregated to the cycioos whoss design s know per so and
discardod as com by-prodact, » fos grind which is directty
fied 10 & mingle secondary roller mill 14, and u thind cosme
grind which & thorcafier reprocomsed i a8 sordes of throo
secondary rolier mills 14,

Tho fiow grind wirich is obtazed from & singlo socondacy
rollocmill 14, is Butier osotrifuged in an ectaloter 16,
whoroby two fractins as prodoced, namely, o hght fkth
maikerial, xnd a hoxvy fing Bowr which is known ss iostant
cora floar for arepa.

In this method, aropa floor is prodeced in a 80% to 85%
yield per kilogram of corn rnal Thars & ko improved yikd
gain from 15% to 20% of the tolal com weight e compared
%0 Lho typical xreps process which yialds [rom 65% o0 70%.

Fortboonors, md srprisingly, this methnd prodooss an
arepa fiour heving higher protroin cocweat (by 10% to 20%),
fal contect (y 50% to 100%) wd fiber content (sbout 100%
brigher) than dedmIled and degermed com fioar fisr erepa and
the 1ix prodzoced by conventional methods.

Fioally, tiris centrifgaiod fins s obtained from an

entnloter 16, may be aduziaod with timo (0.3% woight, basod &1

on flour) fron which m mstant wam flocr i also procaced
(US. Pxt. No. 3,730,732).

6

Prom e [oregoing, it will be clear Ut il is possibls o
mamfactars 2 precockrd and delmllked coro flour or mn
mstart masa flour for arepa and tortille with & new coatios-
ous process which is highly efficent bocanse of the miol-
mmm usa of wamr, winch in tarn makes the grinding proces
mare wnifoon, and pvodds expamsive costs of removing the
walar md wasied corn salids that would have baso preseet
but for the foatares of ths iovention.

It 5 o bs endorminod that the cmbodimegts of this
mventinn beremn illostrated and described, are by way of
ilostrattr aoxd oot of Limilation, and that other embock-
ments may be mads by thoms skillod m the at withon!
doparting from the spirit ar soope of this irventioo.
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‘Veoeznola. Cereal Foods World. 30(10F 707-7T12
Sustain, 1997. A littrators and Isdosiry Hxpedenon
Review, I Fortificting of aorn masa flowr with Lon endior
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Wo clainr
L A mothod Ir conticoously making procodked and
dekmlled arope four from clsaned corm kemnl, compriming
continsoustly and repeatedly performing the following stiaps
conditiocarg whale com kemel, by waahing with sprryed
waley (0 weot Imil and germ fractions thareof,
crushing said whale cor Josenal by breaking il portions
Joose there{rom and arilling the crushed kemel o fimst
and secorsd fractions,
air-drying aad clamifylng mid first fraction o mmove
thoreftom a1 first foury grit and mll foactin s 2
by-prodooe,
aspirating said socond fraction to remove thorofrom a
mmmmmmuﬂmhﬂu

A
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7
ocoodilionng Lhe codosperm-gam [raclica o partially

cooling the cooked endneperm-germ fractioa  an adia-
batic drisr I prodocs & faler maserial, and air-drying
and stabiling the flaks materml 10 & dosred motstors,
grinding the dried flakn massris] in a neries of primary and
sccondary roller mills, sopantiog and callocting o
rosulting fon grind from & rosalting coarss gond while
the coarms grind & farther proctssod, sod
mbjocting oaly (he fine prind %0 & cootrifogation 1o &n
extoloter 1o isclats a Light fikh material and to prodace
an mogn! aropa fcar.
2. The mothod of claim 1, fasther comprising admixing
lirs writh sald kntagyul wrepa fiowr, (0 prodece & masa flowr,
3 The method of edxim 1 whersmn sxid arepa flour is
prodaced in 1 30% o B5% yiskd per kilogysm of corn komel
4. The methnd of claim 1 whorsin xaid crweiring of the
cleanod and conditiomed kemel i cormind ost with an sbad-
mg mill prodocing a comso and a fio fraction.
5. Tho method of claim 4 whorein sxid fiost fraction =
driod winle ramoving mostars thamfrom o a conionl of
abort 9% o 11% mnd farther weving of mid fraction to

L1

: 8
9. The method in sccordance o claim 8 whermin sad
condilioned fraction i3 partially procnoked in two stops
lwﬁh“m-?dmu" o0 in & colvmn-cooker al a stsun
)w shout 154° C. o 162" C and for 40 1o
100 minntes, and
b) with controlled roll pressure and stsam temperstnre.
10. The msthod according 1 claim 9 wherein said pre-
cooked flake & sir-dried n two stops;
) niabatic drying or cooling mid Aaks whils removing
moisturs therefrom fram sbout 18% © 15%, and
b) stearm-tsbo dryiog 10 decroass the flake mossturo from
sboul 15% to sbowt 11% at a steam teroperainre of
sboa! 135 tn 145° C, for a time of 2 ka 5§ mims.
11. The method according 1o ciaim 18 whersdn said dried
flakr & gronnd in & primary aad secondery roller mil! and
segmgated wmixier 30 to 60 mesh depeoding on a desired
wrepe flour or end prodect.
11. The mamrial sccording 1o ciaim 11 whearodn said fine
grind i csntrifoged in an extoleter for prodocing Ao arepa

5 four mnd adrrdeed with s for 1 masa fioer (0.3% weigid

bamod oo erepa fowr).

13. The method scoonding o claim 12 wherem said zropa
flour is reirgirated by oeixing with warm waker from a mtio
af sbout 1:1.3 to abont 1:1.4 weeght ratio fox & com dowgh

33 Teod In wropa prepertion.

14. The methnd scconding to claim 12 ssid masa Bow is

lsalate a flowr grit and boll fraction as a com by-product. rehrydrated by mixing with water froam s 1:1 1 about 1:1.3
6. The mothod in accowdance with cixim 4 wherein sxad ™~ - mtio for & mea dongh used for Krtilla alsbaration.
fraction is forther emoved trongh a sories

sadasperr-germ
of sspiraices w molste s fioury grit end bl fraction as Ao
animal-feed, roprwmnting fram 15% to sboul 20% of he
wotal wesgit of com kol

7. The mothod {a scoondanon with claam 5 wherean i
eadospoarm-gern fraction is further menoved through a sorics
of sapinioes W jeolris a fioury grk and hall fwaction s an
amimal-fred, sporeseting from 15% 1o abowt 20% of the
otal weight of corm kamel

8. The method sccording to dxim 6 wharein swid debnled
[raction = waopored by spraylsg watr wntil reaching &
moistnre of about 21'%, for sbout 20 10 30 minuics.

15. The mothod of daimn 9, whenmin the mll presssx

x during the poscooking i In the rangs of 450 to 500 pui_

1£. The mothod of clakm 15, wheredn the steam tampacs-
tnrs dering e precooking i botwnen 210° C. and 240° C.
17. The method of ciadm 13, whereln the corn dough read
in acopa proparstion has a final maisiem confont botwom

3 1% and 50%.

12 The mathod of claim 14, whorein the masa Aoogh weed
for iortilla alshoration has a finel moisturo contant botweon
45% and 40%.

6
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&N ABSTRACT

A procoss fir the prodaction of frosh mesa, nixtamabixed
fioor and derived produts s discioecd. Wiior-limse coaking
of poricarp fractions of the com, and xpproprixo ydation
of the germ wed endosporm fractioos of the com s achicvad
o prepars frosh mass nivtapalived Som fionr and deeived
products. The pericarp fmctiors armn cooked with Lire aod
wxicr st s texporature bstworn shost 50° C. 1o sboat 300°
C. The pzrm and sndoapean fractions ars bydmied with
waikez. The padcwrp fractions and [he germ-endosperm frac-
ticns are roiTlod sepamsely, sod the milled perdcarp, germ and
andosperm fractions are thon mixed for producng frash corn
maga. The fresh com masa can bo debrydraind and milled fh
asd exxdospenn fractions cap bo diexd in order to prodocs
mixtamatized com floar.

35 Cizims, No Drawings
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1

SELECTIVE NIXTAMALIZATION PROCKSS
FOR THE PRODUCTION OF FRESH WHOLE
CORN MASA, NIXTAMALIZED CORN
FLOUR AND DERIVED PRODUCTS

FIELD OF THE INVENTION

The prescnt inveotion referm © n process for e prepa-
mtion of nixtameiend whols como for the prepumiion of
Fractinns pericarp, gorm, and coxdosperm of oy goootypo of
com, llme or a sabstitule, and waler are vsed = stariing
makeriala

BACKGOROUND TO THE INVENTION

Corm was (he principal sourco of food o the pre-
Columbiapn Iviloations of the New Wordd. Today cam
jortillas and derivattve prodncts xre still the stxphs food of
Maxico snd Central Amarics. Also, com iostilla, corn chips,
and tortilla chips beve widely panotrated the madet of the
Unhd%dmmﬂudﬂdﬂumm

ad R Millares-Sotres, Fobroary 1952; and US. PaL No,
2,704,257 imned 1o Sollano sad Berrioxabal, Macch, 1955,

Prior cfforts have boen dirociod srwands the meprovemend
of the stability of the end peodarts, the redaction of cooking

2
time, the reduction of lossos of alkali-salnble sbsiances,
axd to Improve the qualily of te final procact to 2 kvol st
by the traditinne] method (U 8. Pat. No. 2,704,257, nsoed
C. 5. F. Dicx de Sollamn, and J. M. Bariazabal on Mar. 15,
1955.

Anhuxghllmm:undmmhnpvvmnmﬂn

E L. Wimmer &1 al In their U.S. Pat. No. 3,404,986, msand

‘oa Oct. B, 1968, reported a methad of marsfacturing & cong

ﬂaxrwhh rich wink corx flavor, differomt fram floer

obtainod by Hme treatment This patent tsaches how ©
partialty polatinive a provioosly prepared corn meal with &
chosely adfusind boaled motsting molls. The msnlting flakes
aro (horeafier ground 30 obtain com flour. The nstamt fiowr
obtxinad by this process can be esed for friod snacks bet ant
for the mumnnlactwre of wortilles.

Mxxiczn paoat No. 125,285, mesed 0 Colorin on Age. 25,
1972, deacriben 2 dificrent procem and sppantsy for the
proparation of aixtemalbred com fiour bry using & dry procoss
in which a previossly propared corn meal with an sppropri-
ate amount of lime ts heated ia 2 chamber. However, it may
ba regarded as produdcing poor rosslts in view of the fact that
mixiog of the com meal and the Hme m a powdered stain,
prodoces mboenogencitias o thoe oixtarmaliztion process,
MMWMHMMG!&!M
four abtaned by szid procoss.

U.S. Pat. No. 4,513,018 tssoed 10 Robio, M. I. on Ape. 23,
1985, disciosss & continmoos mothod for prodneing oom

Special stmgtion shoukd bs given o in US. Pat No.

4,594,260 issucd to M. C. Vaquein, and P. Royos on Jua. 10,

1985, Thom puient teaches & ixximology whersin, the tmll ts
pomoved from the gern and exkwperm of the com kemel,
pixtarmatized by the teaditional method, md then re-odoed
with thoe non oixtzmalived sndosporm and gorm fractiong,
This method, aithosgh more sfficiont than the traditicsal
mothnd In view of the fact thet only 2 stmall fraction of the
<orn kerne] bas 10 be nixtamabieed, prodocss comtaminated
affinonts, iovolves longer procaming times sod roguires
mther glaborate squipment 10 poparate the ball fraction. Ao
the im!l oust ba froe of endosperm Fractiops in ander o
prodncs 2 good quality of mesa for metant four proparation

Other mothods of fostant flowr prodoction heve becn

_ proposed by Momemeyor end Rabio in Lhe peper “Allkakin

coohed roro fiowr: Technology oox! nees {0 tortille snd sosck
Cersal Foods Wordd 28:577, 1983, and to Maolina,
M. R, Lotors, M. And Bromand, R 1977, Drun
for the imgroved prodoction of instamt koetills
Baur, 1. Food 8c 42:1433-14M.

Some of thom poocascs mvalwe grinding the whole com
pan md © the over-gelanitiotion of the starch gramules we
sxpomdd or Jow bydrmolysis of the podcap omld ocwr,
rosuliing in 1 masa of poor guality. The cookor-axtrades
fanction = & contiooous cooking process in which starch

67
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adireancs a]l the problems foond in the wortilla prodoction.
Muny efforts have besa sxpaded on for a better woder-
mammmmmmm

{t

A, Vikba,
Mcdonowgh, C., wod Rooosy, L W. 19687, Tio elfict of
cooking conditions en the guabity of tabls tortilles mads
from bard mnd soff come. (Abstr) Coreal Foods Wodd
32458).
Calcium ioos are curied by witer through e tip cap,
porm, kxd pericarp. Calcinm sbsorption follows a treod

. )

aimiler o Lhat of waler shaorption bel moch skrwor (w0
Trejo-Oonzalex, A., Feria-Monles, A., and Wild-
Ahmnn,(‘_lmmmho[ﬁmmlhnnmhm
treatmext of corn fior wortilla preparation. Pages 245262
Mod ifications of Prossin: Food, Nutritiocal sxd Phenmaco-
logxcal Aspocts R B Feeooy sad 1. R Whitakrz, edw. Adv.
Chexn. Seoc. No. 198, Am. Chen. S8oc., Washington, DC; and
alwo Gomez, in the paper “Physicochemica] charactaristion
af fresh mesa from alkalios procoss com and swghom and
com dry mesa floor Ph D. dissertation, Texas A&M
University, Colicge Station. 105 pp. 1988*. Most of the
calcivm is reixmed in the germ and pericarp,
Trejo-Ganmlex, A, Feris-Morsles, A, and Wild-
Allsmirann, C. 1982, cwod sbove, indicated that calcom
bincs 10 the starch; they foond sppmoxioately 2.9 Lines more
calcinm in starch sakxied from lime-cocked ksroels than in
starch jecdated from untrsated greine. Alsc, rescarch stadies
herve shown that doring the loming of corn loxzex of soroe of
the outrients ks but what s most interesting = tho
Incrosse (o amino ackd svailabality and in gencral the notice-
shls improvement of the overall quality of com (mee
Bressani, R, Pax y Pax, and Scrimshaw, N. S 1958. Com
astriont lomsoa: Chemics] changes in oom dnring preparation
of tortillxa, ], Agric. Food Chem. &T0-77%; Cravioio, R 0.
1945, Nutritive valtoo of the Mdexican fortills. Science 102:
91-93).

Some wocka ciis (he stractnral alorstions soffered by the
ooter lryers of the pecicarp, bat with any relation with the

Aspects.
E. Feoooy and | R Whitalmr, ode. Adv. Chem Sor No. 198.

» Am. Chem Soc., Washington, DC. This paper reporsed that

Hme acts m & maxx siodler 1 xiooger alkali (o g, NeOF)
by dixrupting fiher oorponants sach =3 bamicelbnioss.

Puredos-Lopex, O., mxd Sahempnine, M. E. 1982; "Scan-
oing shectron microsnpy sodios of mod com kemels for
toctilla malning™ J. Food Tochnnl 17587693, reported that
mhhmdhmmmh
outaide sufece of the alkat-imawd kermels

of the prodect The cell walls of the bomy and foury
sodosperm appoarsd ooticeshly xffrcied tn the proparstion
of oixtenal The fanctioma] sod petritionsal propecties
scuimed by oixtanm]l oright bo misted 10 (e atrectoral
modiAcetions. Aln, pror siforts heve boen dirsctod iowards

- the improvernent of the tortilla guality, focesing oaly on the

The showe mywestigatioss have costributed to a betier
uxiestinding of the ooxtamalizxtion process. Howwver,
little, if any attention has boen given 10 the ralo of pericarp
in the quality of mesa and ortillas. Some hrvostigations kxvo
cnphasizd the importance of pordcarp removal and they

&



tortilla. The ixportance of lime treaiment bhax boen compha-
axnd 1o facilitais paricarp romoval during codking and
sicoping, convolling microbdal activity, and affocting the
flavor, arcma, color, abelf lifo, and mutritinal vahee of
tortillas (chod in Bressani ot al, 1958) (Kootx, R, and
Neukom, H. 1977; "Nattre of bound nicotimic acid ic cereals

dry-milled fractions. Pages 399429 in: Com:

and Tochnology. 8. A- Watson and P. E. Ramstad_ ods. Am.

Amsoc. Corsal Chem. St. Paul, Mirm. 605 pp.).

Alna, 1 standard mathod o ovaluates pericarp reenoval has

bean repartad by Sama-Saldivar, 8. 0., Almsida-
H. D, Gcln-.MPL,lhdhoh,A.J amxd

Roooey, L. W. 1991, Maihod 1 evalmie asm of perirarp

rexxyval of lime cookad com kemals. Ciop Scl 31842844,

removal (cdisd in Gomex, M. H., Mcdonowgh, C. M.,
. Rocory, L W, and Wi, R 1. 1989. Changes n com
and sorghum during nixtamalbation aod tortilla baking. 1.
Food Sci 543%0-136).

Mareovez, other mmthors citod that alterstions In starch
rocrystallivation or anocaling daring seeping. The roemso-
clation of starch moloculos mxy bo resposibla for (e
developmant of the Thookogical propertios of masa_ (Gomex
1988).

As reported by some researchers, the Hine treatmen t of the
corn causes weakening sod brydration of the omor layems.
Howevex, oot enough &8 knowo about the phenomem
mvoived in the roin of perdcarp in the extural] qoaky of
mase snd fortilla. One of the most fmportamt changes that
have not booo considered in previons works are the reitant
compoowas from Hme tostment of the pericarp, referred to
aa com fiher grms (cised in Whintier, R L 1993, Hamicel-
Ininses. Peges 295-308 ir Irvioaris] Guwss. B L Whistler
and J. N. BeMiller, sda. Acadernic Proax: Now Yok}

The allaline brydrodyeis of the heicelniose fiber (brac)
relasses fractions of D-xyinen, L-ansbiones galsctoss amd
D-gincuronic scid (see Winstler, R. L. and BoMiller, J. N.
1956, Hydmlsts components froon metivylated com fiber
gum 1. Am. Chem. Boc. 78: 1163-1165), (Sogoawars, M.,
Sosaki, T, Totsaka, A, Thiccuchi, M., and Uekl, K. 1994,
Composition of corn tmil distary fibar Stanch/Stecrke

L, Marot, C Chanlisud, E, and

E C,and Rist, C_E 1953, Proparstion and some propertios
of bomiowliulomes from coro bulls, Cereal Chem.
304 51-477), and as film formars xod eoulsificrs (Whistler
lmlwhﬂmmmywhﬂnwl
properties of the mass and tortills

Th partially ovescome the problem in the qoality of masa
and toctllla sane indostrial producoss of instant com fowr

wm gans s cirboxymethyl callolose, guer, xanthen and ey

Arzhic gars 10 {mprove keoping properties and functional -
ity n iortilas, belping 10 cosmtarect the effocts of ack of

3

mm“mmwmmm

{ncyeeses in viscomily, ms wilh mattve fiour
Purodes-1opex O. 1988,
u!nnl-l.m:!lthdmﬂnh-

hmhnﬁhmknglm.l Of Food Sci. And Tech,
23:91-96)

[n addfition, soven] gremilar and molscalar forms of
siarch ocomr in masa as a rosoit of incompleis gelstinfxation
and mtrogradation. Bven furthor, starch salobitizstion

oomplets

physical Gemption of kumel. Additiomlty, sterch graoulos

In rew com axhibit baxfrngenos. The mujarity of the starch

grumios jo nixiamabtiand sxmples e swolion, adbexe ©
othar granubos, snd exbibit pertial or total bircfringence.

Howowor, the malioss comscs of siarch granales xrs loms

cimtinet than those of rew ksmsls (Gomes, M_H_ Ess, LK

Modopoagh, C. M., Waviks, R D, md Rooney, L. W,
1992 Com stexch changss dering bortills and tortile chip
procoming. Coreal Clexn 85, 275-279).

The aizxtamakbirstion of com daring dry masa Do pro-
duction wlways introdece chaeges in the orgaixstion of
starch polymen. The crystallinity of starch in masa s sindlar
10 tha! of rew com even though the com s alketine coaknd,
mmmuﬁmmmm

gramios abways malricied by the sadospern cells as that
compared 1 Escooknd corn endosporm calla

Affer grinding, the endosperm colls ere disrepted and the
siarch grarubes mre micsscd. Most of the starch grarmins in
mzsa loss their estive, mgalar shepe (Gomex, M. H.,
Winkka, R D, md Roosey, L. W, 1990, Effacts of nixta-
malimtion and grinding conditions ca starch in masa
Starch/Slarkn 42475-480) Bimilsr procossing offects have
becu olmorved in fresh masa (Gamez e al 198%)

SUMMAKY OF THE INVENTION

The prowsnt invertion diecioses 1 process for the poodac-
tion of fesh whols comn mam, imstamt com floor and the Hhe
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witk character-
Etics 10 be milind in stone, harmmer ar disc mrilis od biended
with the hydratod genm-eadosperm fractions.

An brportant sl of the method is tet, bocanss no
affinert is discardod, the yickd bs fom 8 o 15% bighar than
hldx'n\dlnbuldhhnlnﬂlbmhﬂlmh
prodoction methods.

mmmwmmdhp—n

Thw izvention meiirs 10 2 solective aixtacuatiention procoss
for the production of fresh whole com mess, fostant com

-, Boor, and thair derivatives. [n geesnl, wih (he mothod of

* he prosont trvention i is possibls 0 maks froah masa wnd
instard flour for wrtilla and derfvatives.

.Tha mothod is bhasod on the sclective mixtamalixetion of
the pericarp fraction and the appropriate hrydration of the
gum md cndospsn fiactios. The tromed factions of
peccarp, germ and sndoaperm are bleaded o the spproprisie
propartions, and then siome milled for mesa proparstion or
debrydraiod and milled 0 make cixtymabind com fSooe

In geece] he process for the prodaction of froah whole
mmnﬂnﬂmﬁwr.lnllhrhivmv--m
oul s follows:

1) separaling the gralss Ioto pericarp, gorm and
sndosperm  Bractions;

b) cooking the poricarp with tme end wakee at 2 tempers -
e betwean sbout 50° C. 1o sbout 300" C.;

<) hydrating the porm and codessperm fractioos with wasker
il room femporatars or higher for & pariod between 0
and 12 bours:

: 8
d) drying and muilling sopacately Lhe poricarp of stmp b)
mdﬂ:pmlndu:kqﬂmdlﬁpc);ud,
o) mixing the milled poricarp, germ aod ondosperm

pencarp
lime. Com fractions (pericarp, gorm wd codosparm
fractions) can be of any genotype and should be froo of
impuritirs snd forsigr mxterl These fractioos of pericarp,
germ and endosperm can be obiamed milling or decorticat-
the whole com grain (proviowmly hrxdrsted or with its
in mmm),crfnx:bmﬁvmlhmdry

rocoming a(hepbrp(whdntxmﬂhd
cooker-extroder,

p.ic:rp lhm.n::lwm::nh&nn-l

mikTowsve oven, joulke coolong chamber, IR cooks or o a
promarizviog chamber, ctc. Alwo, the whode or milled pest
can bo hydrolysnd and bydrated in 2 vemsel in the prosencs
of water ux1 Hme at room semporaturo or st higher em-

parabixcs.

The cocking of the with lime and water with m
sxtroder cag be dono [n sy covsmercia] eatreder (single or
twin-scrow oxtrdar; low oc high shoar type), with tempem-
tares varying from 50° C. o sbout 300" C. The coaking
within a prossurixing chamber can bo acideved waxder a aoge
of pressucs betwsen 1 aod 100 atmompherss, with timeo
poriods betwecn 0 and 30 mimutes
sturing, and tempeture mogss botwoen 507 C. aod 1 50° C
The microwave oven for pericarp cooking cxn be 2 com-
murcial ooo with power uogmg from 500 watts to scveaal
Kilowatts, deponding oo the mass load. The cadiding con-
tainery inside microwsve oves most san! smperatures
from 50 to 120" C., and heating perinds of 1 10 60 nrinoos.
AdditiopaTly, the and brydeation of the percarp
fraction can be dons by the ==t of exxymes as collxizsos,
WWGIMOXM

fractioen (wholo o wmlled) xro
wmmmdm(mmmmh
xmod) al room komperums or highar, for a pacicd batweon 0
md 12 boe Aln, n this sinp of germ sl ondosperm
Irdrating, & proscacixing chumber can bo meed. The chambser
cam b fltted with & dovics hat allows the adaxinistration of
heat by aay veirich, soch s bot waker, dicect firs, hot vapox,
jouie heating, infrared adistion, microwzve radistion, or
any other hegting systern. Signilacty, the prossurixing cham-
bor can nes aa inort gas in oxder %0 incroess the prossare and
10 rexdinee the aooking time. Oa the other hand, the hydmtysis
knd brydration of the poricarp fraction can be dooo by the we
of cxymes s collulases, amylass, gincoarvylases, oc o
mixters of tham.

Lime conceniations may vary from O to 3% (w/w) and
can be subatitwind by any other oomposnd omsing pericarp
Irydrol ysis and Irydratioa of the germ-endosporn fractioos m
prosence of wator, Water concentration can vary from 10 o
0%{wiw) ud it emperatars from 0 C o 100° C.

The treated commn fractinns (pericarp and gera-codosponm)
e mmled with 1 sioon, benwves, or disc mill wilk »
charsciorinlic patiors sod patiern sios. Presh n
obixinnd with & moisings conient nngiog from 8 © 5%

nyhg-ﬂmﬂlnghfndlhommuhbmxm
mxtamalived winlo com flour. Mo drying if the parposa is to
claborato fresh masa

The procoss for the prodaction of frosh whols oxn masa
or sixtamalied com four aod dorivatives as formod from
about 0 ko aboat 10% {ww) of poricarp fractions, from 0 o
sbomt 15 (w/w) gorm frctions sod firom 0 S0 about 50%

{w/w) endosperm fractioon.
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The present iovention is referred o a mothod thal mini-
mims the crucial steps of the teditional mothod, o the
rixological characwristics and pooorl quality of the toadi-
ticma/ tortilles are retained, but soch that oo fraction of the
cor grein i Jost, no polinting cffinents are gracoikd, sad no
loog sicoping times are nocded.

in the tnditional method, nojwyots bhas (o be discarded
becsmma of it high hmc comteot, md lime is oscded to
rydred yse aexd brydous the pericarp and allow the diffesion
of watar into the gruin

Io this process, the hydrolysis and brydmtion of Lhe
poccarp is achioved by sabyecting the percarp 1 a rapid
coking al high tompenatums and separunly bydrating the
pam-endosperm factiorm. Roadoction in steeping tme
acconplishod with bigh prosssrea, which speods d] fogion of
waky im0 the intarpal regions of the grain fractions. As in
tha traditiona] procem, starch gramilos am oot damaged
boammss, when graina am encitod, they aro fhily knmensed in
wainx, 50 waizr sve{lability & not a hmdting feckor for starch
Inside the grwin matrix, balping 1o profect them. The inclo-
mioa of the whale pericarp and whole gern coriches the
kexties and matritiomal quality of the fimal prodwct. The
brydrolysint of the pedicarp micasss goms, confesting appro-
pristo xtnre to tho mese with equal characteriatics m those
produced by the traditiona] peocess.

Wyier 3 addod ja ssfficent quantity 10 sppropristely
rydrate and brydrolyse the pericarp, 50 00 walkr s wastod.
Tha combinod acting of waier, liaw, fempersture, snd pres-
som prodoces & cooked pericarp with sppoopcdam charsc-
tazitics 30 be mibed ia sonc, bamxoer or disc mifs xd
blended with the krydrated gorm-endosperm fractions By
cantrolling the cooking parametery (steoping tims, cooking
promro, lemporatam, time, knd Hhne conteatl), it i possible
0 obiain mesa or dobrydrted mam (nixtamalied oxen fiowr)
sxilstde for the prodaction of fresk mase or for isstant Soar.
As importand resu 'kt of the process i that, becaess po affinent
s dincardod, the yinkd is from & to 15% higher than the yickd
prodection procemses.

EXAMPIES

The bollowing av some cxampies of the process winch
wox curied out in the sbaratry of CICATA. Howower,
thaw sxampics o Dxstrative axl ot limiting, ey wo
given 10 forther demcrthe this foventinn.

Exampie 1

This cxamplo shows the inportasce of the proscnos of the
niztunaliond poricarp i the rheckegical goality of mesa aod
tortilla. Whoals com (1 Kg) was coakad in water (3 L) &t 80°
C. aod, lime (1 5% wiw) sointion Jor & 45 mio snd sosped
fior a perind of 1B hows. The cocking bgoor (nejeyotc) was
dodood md decanded ad 500 grams of the mixtamal
(cookod gradn) was drained amd weshed two bimos with
wor K renove s Hme, Joosing podicarp snd geam
frctioos. Them, the nixisrmal was grownd with 1 stoos mill
oo mase. The mass was flaicnod ioto thin disks that were
conked on n hot griddio for 30-60 soc oo each sk in
bocome tortilles, Thess tortilixs showed exoolient rhealogi-
cal characieristics, sech ss poffing snd elastic strangth.

Bxsnpls 2

This cxample describes the procoss, provioualy mfeered
fr the prodoction of oixtamabized corn fowr and tortilles

10

10
fraction was ground i a bamener mill and the miled
poricarp was stoopoed with lime (0.8% wiw) and walkr (13%
moigtare conont). The bydomd wod alkalimized porkcarp
was cxiraded in a commercial axtroder. The wmperstures of
the barrel wera 100° C, and 1207 C. at 130 rpxn screw spood.
The extrocded samples wore dahydrated and milled in o
hemmer mill The fractions werx stosped
m water pad limo (1% wiw) a1 90* C. for 15 orimoies. The
pericarp fraction was biended with the germ-cadosperm
fraction and milled in 2 stone mill ko prepare the mesm . The
freah mesa was dobrydmted in 2 recirenlating bot xiz oven
snd milled [o a hemmer mil The flowr wes mird wit
wader notil mase was obikined with appropriste conslstsacy
(1:12S rutin). The mam wes flaticond intn frin dizks that
wore cooked oo & bot griddls for 3060 sec oo each sids In
become fortillas. Thoso iortilles showed exxellont rhoclogi-
cal characteriatics, such ss puffing and clastic strength.
Bxxmpin 3

This exampls describes the process, oviosaly rofomod
for (he prodoction of nixtamaltised con fowr and tortillas,
valng commercial fractioos of pericarp, gom, and
ondosperm from the corn dry mifing inckastry. The pericarp
fraction was groond ln 2 beener mill and the milled
pericarp was

.:#m“ldlm(l‘whl)uwc_hhgﬁ
mirmies. The paricarp fractioo hiended with the gem and
sexdosperm fraction and milled io & stone mdll o prepare the
ooamL. Tho freh mas: wes debrydrnted fn a recircalating hot
«ir ovon and milled in & hanrmes el The olxtema beed foxr
waa then oiand with waler (1:1.25 mtio) umtil & mesa wa
ohtrined with sprroprisie consstency, The mam was flat-
tencd into thia disks that ween coakrd op a bot griddle for
30-50 sec on each gidde ko bocame tortilles. Thoss tortiTleg

showed excellent theclogical characterintics, sach = puffing

s olastic soength, simflar fo the charecwristics of the
tortiliey made by the taditional process.

Examypin 4

mam end xxtilles. Clean whaols o free of foreige matarfal
waa stoopad doring 5 orinntas fn mom walsr aod ttw perkcarp
was then soparsiod by sbresios k] sioving, The pericup
fractions woro placed in & vesssl with hot waler end Limo
(1% w/w) axdi then cookad for 6 niirmes i a prosrizing
chamber bosted by an clectocsl resistor (2707 F, 26- 77
pal). Similarty, the germ-sxdosperm fractions wern stooped
in water and thme (1'% wiw) at 90°* C. during 19 mintes. Thoe
poreap fraction snd e gers-ondosperm fraction were
blczxdod and milled 1o & stone mdll 1o prepars the mesa The
mazsa was flattesed ndo thin disks that wers cooked on & hot
grididie fior 30-60 sec on cach wids 10 booome tortilles. Those
showsd excallont rhsological cheractenistics, wnch s puffiog
and olastic stropgth, similer 10 the charactocistics of kortillxs
made with the traditional process.

Example 5
In this sxxropic s described an cxperimental procoss
powviotaly refacved, in onder to obtain oixtamaltesd com
Bowr xnd tortillas. Clean whals com free of foreagn maserial,
was grownd in a disc mill ad the orilled fractions were

uslng commercial fraclioes of pericarp, germ, and mpariied by sieving. The pericarp fiactions were placed in
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a vessal wilh bot waler ki lrne (1% w/w) and then cooked
for 6 micutes n the pressurixing chamber, hoated by an
clectrical rexistor (2707 F, 25-27 pad). Al the same ticoe, the

foactions wars steeped i wakr and lime
(1% wiw) at 90" C. doving 15 mimutrs. The pericarp, gorm
and sodosperm fractions were bieaded sod milked m 2 skome
mill for masa preparstion. The masa was debrydraed with
bot xic The resulting dehrydrated mesa was hammer milled
anxi prased theoagh » sicve ko yicdd whole com Boor with a
9% moiiurs coutenl. The whale com flour xhowed o
abacrption waler index of 1.25 {100 gms of Bour abaorbe 125
ml of water). The resolting nixtamalived winke com flour
wis mived with wakcr 10 prepard mesa The mma was
ahaped tro fat disks wsing 2 maoual machine. The disks
wrre cooked on a hot griddis (290° Cx10° C) bor 28
socomds oo oan sldn, followed by 35 mec on the opposite sida,
and turned o the indtial skl motil paffing was achdeverd The
remlting tortilles showed colont characternstion of ooloz,
Bavox, puffing, amd textwry (rollability).

Exampla &

In this coamplke & dexytbed the prooes for obtalong
fresh mase snd dortilles, wsing comenercial fractions of
pwicarp, germ, and sadosperm from the corm wet milliog
industry. The pedcup fraction was benmer millad and
eooked with lime (0.0% w/w) and waker in & cormnerclal
microwsve oven st fall power keved of 1000 watts during 20
wore oked with Hme (025% wiw) and wasar in 2 com-
merchl microwsve oven at foll power of 1000 watts during
2 miowien. The pericarp, gorm and aodosparm fractions ware
bianded and milled io & shane mill for masa proparstion. The
oxsa wis shapod in flat discs nsing & mamma] machine. The
dixks wore flattonod m thin disks and coaled on & bot griddle
(290" C_210" C) for 25 sec on ono side, followed by 35 sec
on the oppoalis mide, sxd turood 1o the indtial sids watil
paffing s achioved The resnlting tortilles showed exxellent
characteristica of color, flavor, puffisg, and texturc
(rollabiliy).

mumm:znbahhuﬂﬁmhmn

atrmpi, bydrems, sin), from foosh mase or from oetant
fowr
Notwihstsnding the abows, referenco has been mads to
varfoos embodiments of the present mwention; however it
., Wil be evident thxt experts in the ficld coukd maks some
l&hmldm'.'hdl-mldbnind-hdwnhnlhn
spidt md scopo of the imvontion that i claimed i the
followng ciahma:
What i claimed ix
. L A process for the prodoction of fresh whols com masa
! derfved prodocts comprising the stops of
;)npuuin;ur_u puins oo poricarp, germ and
endosparm fractiors,

b) cookdng the poricarp fraction with Eme and wier a1 2
maporatum between abont 50" C. to aboat 300" C;
c)hyd.rdmgtha gam uxl endosperm factiom with

d)nﬂhgthphp&ndhndﬁpb).uﬂlhm

and the exxdoaperm fraction of slop c) scparatoly; and,
obixined in stop d) to prodoce firrah com mess.

1 The poscos for the prodoctioa of frosk whals oo

mxm kod derived prodecss s cletmoed in clatm 1 wheesin the

10

12

Freah whole com mass is dohydrated and mmilled for prodec-
mgmhmdmhr.
for the prodection of fresh whals coem
mmnddundlndlhnlwtumﬂn
hydnuq s carmied oul at room wemperabire or higher
h'lp'nd 0 and sbout 12 houa
m&tthepndndnndﬁnd:wbnhm
prodncts ss claimed in claim 1 wherein the
anmtrmmd:m(lﬁm-buuu i)
5. The procoss for the produoction of freah corn
mess end dorived procucts s dudmed in chadm 1 wherein the
walsr concentration @ between about 10 to sbout 70% wiw.
6. The process for the production of fresh winlke com
masa xnd derived procucts ss caimod in claim 1 wherein the
coaking step is carried at & prossure betwosn about 0 by
100

7. The proosss for the prodoction of freah wholsa oo
masa and derfved prodocts es daimed in ctaim 1 wheorsin the
parcup fractions sre ground in & bammer mill

& Tiw procos fowr tha production of freah winle com
mam e dorived prodocts sa drimed in claim 1 whersin the
mpf!ﬂmhwwnhnyn—-whﬂn

goovp conmixting of cal!nl_, xylanases, wmylases,
or orixtars thorool.

9. The process for the production of freah whole com
mase xnd derived prodocts s caimed [n cisdm 1 wherein the
fresh whola corn masa i obtained with & masstare conent
mnging from abowt 8% w/w 1o aboat 55% wiw.

10. Tte procem for the production of fresh whaols com
mzaa xnd derived prodacts s claimed in claim 1 wharnin the
pericarp fraction is ground i & bammer mill and the eilled
pericury i sopod with Hme 08% wiw and waler 18%
moistum contont.

11. The process for the peodoction of frosh whok oom
mam xd derived products s claimed n clakm 1 whorodn the
genn and endosperm fractinos am stoapoed in waser and Bme
al aboat 1% wiw at 90° C. for at loaxt 15 mimpng,

11. The procoss for the prodoctin of fresh whole com
—ndthxivdpmm-ddnldmdmnlwhuhun
p=ixp, pam md codosparm fractiors are blended and
miliod i & sions mill for the mess prepamtion.

13. Tis procoms for the prodoction of frosh whole com
mam uxd derived prodoots ss daimed in claim 1 wheren the
pecicxrp fraction & ground in 2 hanmer mill and the milled
pecicarp & sisepod with lime of 4 conoeoimtion of about
03% wiw and water with about! 2 20% moistam cookeal

14. The procoss for the prodection of fresh whaole com
mam and derived prodocts ss claimed in caim 1 whorddn the
parm and sodosperm fractions e sioeped o water aod
containing 1% wiw of ime at 50° C. by at loast 15 minwies.,

15. Tte process for the production of freah whols com
mass xnd derived prodacts xs clximed in claim 1 wheredn the
peoricarp fraction & piaced fn & vossal with het water and
lime at » comcoatration of shout 1% ww and then cooked for
six mimes in & presmxiving chamier.

16. The procems for the prodoction of fresh whole com
mam xxd dortved prodocts as ciaimed o caim 1, whaon
the gorm and fractions are stoopod in wader and

lime at & concentration of aboal 1% wiw al 90" C. for least

15 minuies

17. Tim process fiwr the prodoction of fresh whole com
mam xnd derived prodncty ss claimnd in clairn 2 wheregin the
oaxmd is dobrydrmted with hot ade

18, Tix process for the prodaction of fresh whols oom
mass sad derived producis as claimed in claim 2 whexein the
delydratsd mam is hemmor millod asd passed throwgh a
sicve b prodocs whols corm flosr with & 9% maisture
comart



US 6,265,013 B1

13

1¥. The procoss [or the production of {resh whole com
mass and decved pmdncis s deined in caim 1, whersin
the fresh whole com muma ia formed of ol maost 10% (wiw)
of pacicarp fractinn, of at most 15% (w/w) of garm Fraction
and of x! most 90% (w/w) of endosperm fraction.

20. Procoss for the prodnction of pixtamalized comn flour

a) soparuling corm gruios into pericarp, gorm and

emjosparm fractions;

b) cooking the pericarp fraction with Hme and water & 1
tezypersture betwoen about SO° C. to about 300" C;

c)hydmn‘ltnmlmmmﬁmﬁmnwnh

Qmmm&mdqb)mmmm

endosperm fractions of sep c) separately; and,

e) mixing tha pericarp, gom and codosparm fractions

oitaned in stap d) 10 produce oixtamalived com flour

21. The prooom for (e prodoction of mixtsmalized corm
Bour anad deived prodects s cloned In cladm 20 whersin
hqd&mmhqdmmm;th;-hp
Eaction and the garm and endosperm fractioos.

11. Thm psocess for the pmdwction of nixtamaltissd cors
Bowr and derived prodocts se cisimed in claim 29 whorsia
the bydrating wop is carred ot o mom empentum or
mh.mmommum

23 The pocess for the production of nixtamalised com
Hoar and derdved prodocty as drined in cleim 28 wherein
the Hme concentrations wro aboot 0.25% to aboat 3% (wiw).

M. The pocem for the poodnction of pixtamalired com
flour and derived products & clxisoed in cladm 20 wheoroin
the wator concentration is botwooa sbout 10% snd shout

25, The procom for the prodoction of mixtamalived oo
Bour and derfved products as cldoed in claim 20 whernin
the coniding step is carrisd out st 2 prossurs batween abowt
0 1o shouat 100 atmospheres.

24. The peocoms for the prodaction of mixtamattesd corn
floar and derfved products ma caimed m claim 28 wherein
the pericarp fraclion i gronnad o & Inmmer mill

I7. The peocess for the prodaction of nixtamalived com

four xxd datved prodocts s claimed in cleim 28 wherein’

the pexcarp fraction & rydrated with enxymes miccied from

14

Lo gowp coosisting of cellulases, xylmascs, warylases,
ElmcoanTylases or mixtomes thereaf.

28. The process for the productinn of nixtamaltived com
Bour and dorived prixincts es cleimed in claim 20 wheroin
the pericarp fraction & gpround iz & hacner mill and the
milled pericarp is sicoped with lime 0.8% w/w aod waker
18% moistare content.

29. The procams for the production of slxtsmalized com
fionr and dordved products as claimeod in claim 20 whemein
the gorm endd endosporm fractions aro steoped in water and
limo at about 1% wiw at 90° C. for af Jeast 15 mimuies.

38. The procoss for the prodoction of mixtemalived com
fionr e derived prodocts w claimed in chiim 20 wherein
the pericarp, gevm and endosperm fractiong ano blendod and
milled in a stone mill for the preparation of the nixts pyal txed
oz Boarc

31 Thwe process fir the prodoction of mixtsmatized com
fioxr and derived proxacts &8 claximed (n caim 20 whersin
the parkarp foaction i ground o a harsmer mill xd the
meilled poricarp is sicepod with Eme al 1 concentration of
sboxt 0.8% (siw) tnd water with 1 20% moistur oot

X1. The xocess for the prodection of oxtsmatised com
Boor ad derived prodocts s caimed in chiim 28 whemin
tho parm and fractions aro stecped in water and
Lime at a 1% (wiw) at 90" C. by at Joast 15 nminoma.

33. The procoss for the pmdnction of nixtamalized corn
fiour and dorived products &8 cladmed in claim 28 wherndn
tho pericerp fraction is placed in & vess] with hot wator and
lime «1 a concentration of sbout 1% wiw exd then anoked for
at Joast by rriuies in a prossudxiog chamher

3. The process for the prodoction of nixtamalized com
flour xod dorived products as cladoed in clain 28 whercdn
the gorm and ondospern foaction se In water and
unnn;mumnnhunlimnmrc.bynhu
15 okoates.

33. The peocoss for the prodaction of nixtsmatbred com
fioar and derived prodocts as claiimed in daim 29, whorein
i mixtarmeHmed oo fowr is formed of ot most 10% (w/w)
of padicarp fraotion, of st most 15% (w/w) of gorm frection
acd of af most 50% (ww) of endosperm fraction

25
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Nombro(amopa) a: RAMIRO CASTRO DUQUE y/o
HECTOR QOMEZ MEJIA, ds Bogotd, Colombls,
apodaredos verdaderos y lsgelee con poder sapscial,
amplio y suficiente, para recsbar de las oficinas y
autoridades colombianas adminlatrativas, judiciales y de
policia, sn cuelguler inastancla o recurso, la obtancidn de
patantea de Invencién, reglatros de marcas, disefios
Industriales, modelos de utilidad, depésitos da nombras

comarciales y ensaflas, registraos da dersechos de autor y -~

contratos sobrsa los mismos, obtancién de cartlficados
da obtentor de varisdadsa vegatalss, asl como sus
prérrogas, renovaclones, anotaciones de traapaso,
camblos de nombra y/o domicillo; elabarar, tramitar y
Istrar contratos ds licancia y licenclas de cualesquism
ses; intarvanir como demandants o como demandado
cualquler instancia y recurso ants cualquier usz,
carmporaclér, funclonardo pdblico o autoridad an accionas

Judiclales, sdministratives y de pollcfe teles comao:
cposiciones 8! reglatro de mercas; acclones ds
caducldad, cancalacién y nulldad; acclonea

ratvindicatorias, acclones derivadas de la obtanclén o
explotacidn de licencias; acclonss de compatencle
dasleal; demandas penales: ecclonas de Indsmnizaclidn
de perjulcioa, reclamos y obsarveclonss & sollcRudes de
patentaa, disefios Industriales, modeloa de utllidad, an el
ajerclclo de madidas cautelaras y en otras accionea o
medidas simllares.

A esta efecto, lo(s) faculto{amos) pam slever
solicitudaas, formular deacripciones, anmisndas,
protestes, declaracionss, oposiclonas, cancelaclonns,

nulldadses, apslacionés y reclamos; pegar Impusatos,

(@:otau y gravdmenes prescritoa por la lay; renunclar o

sistlr a derachoa concedidoa o an curao da concasldn;
raclbir toda clase da documantos y valorss, dendo sl

scargo respsctivo, y, en genaral, para dar ante dichas

toridedes todos |os pasos necssarios &l sfecto
indlcado y tomar todes |as medidas qua crayaran
conducentas al resguardo da mis (nuestroa Interssan},
con todes las demés facultades legales neceaarias.

Eate poder comprende |a facultad de ratificar o canflrmar
en ml {nusstro} nombre lo actuedo aasl como la facultad
da dealstir, tranelglr, compromater, y la de sustituldo en
todo o en parte y ravocar suatituclonas. Asimismo
nombro{amos)} a: RAMIRD CASTRC DUQUE vy/o
HECTOR GOMEZ MEJIA, domicillado(s} an |la Carrara 7
No. 18-56 Plso 9, mfa (nueatros) 8pcderadoa en
Cclomble, con facuhedea para recibir notlficaclonas y
designar apoderadon Judiciales o extrajudiclales.

Otorgado y flrmado snMonterrey, N. L.
Mayo

hoy 17 o de de

Brigard & Castro

ﬂOGOTA - COLOMBIA

.madala; reglatration of commercial namas end emblems,

JiI=-0J9.7c¢0

POWER OF ATTORNEY
| [Wa) Robarto Qaonzalex BARRERA

domiclied In Lomas de Chapultepec, Delegacién Migusi
Hidalgo, Méxice

Heraby appoint RAMIRC CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA, of Bagotd, Colombla, my (our)
trua and lawful sttormeys with special, ampls and
sufficlent powar to obteln from the Colomblan
administrative, judiclal and police offlcas and authorities,
fn any Instance, priviegas of patants of [nventlon,
ragigtration of trademarks, Industrlal designs and utility

ragiatration af copyrght and contracts related thersto,
cartificates of obtainers of vegetablas verietias, as wall
as extonsions, renewals and recordal of sesignmenta
and changes of nama and domicile rslated to the above;
to prepare, prosacuts and registar licensea of any kind;
to act plaintff or defendant In any instance or
recourse, end beafors any judge, corporation, public
officlal or authorfty In Judiclal, administrative and pollca
actions, such as: oppositions to tha registration of
trademarks; caduclty, cancallation and nullity sctons;
clalm actons darived from the obtaining or axplotatlon
of licannes, actlon of unfalr competition; panal damands,
actions of Iindemnitles for damages: claima or
obasrvetions on psetent applications, modsls, industrial
designa and utliity modais; In the axarclas of praventive
msasures: and In other actlons or simllar proceadings.

To that effect they hersby empowarsd to file
applications, formulate descriptions, amandments,
protests, declarationa, oppositions, cancelilations,

nullitiss, appeais and clalma; to pay taxea, quotas and
assaasments prascribed by !aw, renounce or walva the
rights granted or In the procass of granting; to recalva
sll kinds of documents and valuables, giving the
respectiva raleasas of recelpt, and, In gensral, to teks
before smid authorities the necessary ateps to auch
affect, and eny measuras that they may deem partinant
to the mafeguard of my (our) Interest{sl with all ths
other nacessary legal powera.

This power Includes the faculty to retity or confirm
deaiat, settie and compromisa on my (our) behalf, and to
substituta this powser in whole or in part and to revoke
subatitutions. At the aame time [ (Wa) harsby appoint
RAMIRQ CASTRO DUQUE end/or HECTOR GOMEZ
MEJIA, domiclled in Carrera 7 No. 18-68, Piso 8, my
{our) attarney(s) In fact, whh powers to racsive
notlticationa end to deslgnate Judiclel and sxtrajudicial
attomays. )

Signature

a0 L n ¥ 115

Name Roberto Gonzalez BAR
Title

VALENTIN PARRA ALO

Testigo



—EN LA CIUDAD DE MONTERREY, CAPITAL DEL ESTADO DE NUEVQO LEON, & los
(17) diecisicte dias del mies de Mayo de (2004) Dos Mil Cuatro, ANTE MIl, LICENCIADO
MANUEL GARZA RODRIGUEZ, Notaric Piblico Titular de la Notarla Publica nimero (78)
setenta y ocho, con ejercicio en el Primer Distrito Registra! y Notarial en el Estado de Nuevo Ledn,
con sede en esta Ciudad, COMPARECIO El sehor ROBERTO GONZALEZ BARRERA par sus
propios derechos y los seflores Licenciados GUILLERMO ELIZONDO RIOS y VALENTIN
PARRA AREVALQ en su carfcter de Testigos, manifestando el scflor GONZALEZ BARRERA que
ocurre ante esta Notarla a mi cargp, a fin de mtificar en todas y cada una de sus partes el contenido de
la carta-poder que antecede, quien junto con los testiges indicados, reconocen como auyas y pueatas
de au puflo y lotra las finmas con que la calzan, por haber sido pucstas en mi presencia. Lo que asiento
por osta Acta para los efectos legales correapondientes 8 que haya lugar.—
Los comparecientes, a quiones conozco y que a mi juicio tienen capacidad legal, apercibidos
por el suscrito de lo dispuesto por el Articulo (128) ciento veintiocho de la Loy del Notariado, bajo
protesta de decir verdad, me manifestaron como sus datos gencrales los siguientes: -

—El sefior ROBERTO GONZALEZ BARRERA, dijo ser mexicano por nacimiento, casado, mayor
de edad, comerciante, con Registro Federal de Contribuyentes GOBR-300901, nscido el 01 de
Septiembre de 1930 en Cermalvo, Nuevo Ledn y con domicilio convencional en Calzada del Valle 407
Oriente, Colonia del Valle en San Pedro Garm Garcla, Nuevo Ledn y de trinsito en csta ciudad.
—El Licenclado GUILLERMOQ ELIZONDO RIOS, dijo ser mexicano por nacimiento, casado,
mayor de edad, profesionista, con Registro Federa! de Contribuyentes EIRG-720226-6X1 , originario
de Monterrey, Nuevo Ledn, donde nacid el 26 de Febrero de 1372 y con domicilio convencions! en Rio
de la Plata nimero (407) cuatrocientos siete Oriente, Colonia del Valle en San Pedro Garza Garcla,
Nuevo Ledn y de trdnsito en esta capital, quien se identifica con Credencial para votar con fotografia
con clave de elector ELRSGL72022619H600, folio 35216707, emitida en 1991,
—El Licenclado VALENTIN PARRA AREVALOQ, dijo ser mexicano, originario de Preaa de
Guadalupe, Coahuila , donde nacié el (14) catorce de Febrero de (1948) mil novecientos cuarenta y
ocho, cesado, profesionista, con Registro Federal de Contribuyentes nimero PAAV-480214-M96 y
con domicilio convencional en Rio de la Plata nimero (407) cuatrocientas sicte Oriente, Colonia del
Valle en este Municipio y de trinsito en esta ciudad.
—YOU, EL NOTARIO, DOY FE: Do |n verdad de este acto, de conocer personalmente a loa
comparecientes 1 quienes considero con capacidad legal para contratar vy obligarse validamente sin que
me consto nada en contrario; de que lof la presente acta a los comparecientes y de que les expliqué su
valor y consecuencias legules; de que se cumplieron los requisitos que establece ln Ley del Notariado
vigente; de que los comparecientes manifestaron su conformidad con el contenido de la presente acta,
la cual ratificaron en todas sus partes.
—ARTICULQO 2448.- En lodos los Poderes gonerales pama Pleitos y Cobtanzas, bastard que so diga
que se ctorgan con todas las facultades generales y las especiales que reguieran cléusula capecial
conforme & la Ley, para que se entiendin conferidos sin limitacidn aiguna. En los Poderes Generles
para Administrar Bienea, bastard que se den con ese cardcter pars que el Apoderado tenga todss las
facultades administrativas. En los Poderes Generales para gjercer Actos de Dominio bastard que se den
con ese cardcter para que ol Apoderado tenga todas las facultades de dueflo, tanto en lo relativo a los
bienes como para hacer toda clase de gestiones a fin de defenderlos. Cuando se quisieren limitar en los
tres casos antes mencionados las facultades de los Apoderados, se consignardn los limitaciones o los
Poderes serdn especiales. Los Notarios insertardn este Articulo en los testimonios de los Poderes gue
ctorguen:""
—Se tomé razén de lo anterior bajo e] nimero {141,688/2004) del Libro de Actas Fuera de Protocolo
que lleva esta Notar{a 2 mi cargo.- DOY FE.

ANTE MI:




' México | SRy

. Apostille
{Convention de La Haye du 5 octobre 1961)

Derechos _$216.00

No. orden _210404

En México o presants documento pdblico ha sido firmado
por _C. LIC. MANUEL GARZA RODRIGUEZ,

quien act(ia en calidad de _ NOTARIO PUBLICO TTTLRAR NUMERO 78 DEL PRIMER

DISTRITO EN MONTERREY, NUEVO LEON

y esth revestido del sello correspondierts a __ NOTARIA PUBLICA NUMERO 78 DEL

PRIMER DISTRITO EN MONTERREY, NUEVO LEON

Cartificado . NUEVQ LEON _por _LIC. MARCELA DENISSE LEAL ALANIS,
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NOTA-R ! A 3 2 | Germén Eledzar Moreno I..

DEL CINCULO DE SANTA FL DE ROGOTA, P.C. . Notario

COMO SECRETARID DELEGADD DE-1.A NOTARIA TRETNTA Y DOS (32) DEL
CIRCULC DE BOGDTA

CERTIPICO : QUE:

La presente actg es fiel copia del orilinul tonl.dn d Rbi.ntl'

civil de defunoiones gerisl indioative
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R;LQUISIT&_S NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
b TRAMITE
' .j 1 : .
q
7 1 / Usuario
PATEN}E DE INVENCION MODELO DE UTILIDAD () { /
. |m¥dmam-i?.mhlamnbn¢-mm. () t/
- Datos de identicacion del soliciante o de la persona que se presenta la solicitud. ( ) {
- Dedyripclin de la ivencién. ' (), t/
- Dibujos de serestos pertinentes. { ) (

INCOMPLETA { )

{)
DISENQ INDUSTRIAL { )
- Indicacién de que se soliclia el reglstro de Disefio Industrial () ()
- Datos de ldentificacion del solicitante o de'la personaque presenla  *( ) {)
- lssolichud. - :
- Repressntacién grifica o fotogrifica del Diesfic Industrial o muestra del
Material que incorpora el disefic. () ()
Coraprobante de pago de las tasas establecidas () ()
COMPLETA ; () INCOMPLETA () ()
ESQUEMA DE TRAZADO ()
- Indicacién de QIIIC solicita el registro de uh Esquema de trazado.. ' { ) ()
- Dafos de identificacion del soicante o de a persona que presenta
La soliciud. B N R
Representacién grifica det esquema.de trazado (). ()
Comprobante de pago de las tagas establecidas. () ()
Rk
COMPLETA -~ ( ) : INCOMPLETA { ) ()

Firma Responsable:

Fe¢ha:: !
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Industria y Comercio
SUPERINTENDENCIA
2020
Bogota, D.C.,
Doctor: Oficlo N°
HECTOR GOMEZ MEJIA T35 N
Apoderado
ROBERTO GONZALEZ BARRERA
ASUNTO: Radicacién N° 01-20000¢X
Solicitud intemacional PCT/US2003/018292
Fecha inicio fase nacional 30/03/2005
Tramite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38
de la Decisién 486 de la Comisién de la Comunidad Andina, articulo 27 del
Tratado de Cooperacién en Materia de Patentes (PCT), regla 51 bis del
Reglamento y Circular Unica de la Supenntendencla de Industria y Comercio, se le
comunica que:

B La solicitud no contiene la copia del documento en que consta la cesién del
derecho a la patente del inventor al solicitante 0 a su causante. (Art. 26-k)
Decision 486).

B Debera presentar traduccién correspondiente de los dibujos.

En cumplimiento de lo dispuesto por el articulo 39 de la Decision 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerara abandonada y perdera su prelacion.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capftulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

CESPEDES DE VERGEL
Jefe de la Divisijdn de Nuevas Creaciones.

iIrEt:chaa.nteﬁor requalinilem‘ m notificado por fijacibn en lista de

202030 eam 13 Mo. 2700 Fs0S Y



