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Suministrar un método para hacer una masa de maiz para producir tortilias
con mejorada textura de masa y flaxibjlidad de tortilla, adicionando a la harina
de malz nixtamalizada una enzima combinada que comprende hemicelulosa
y/o celulosa. La preparacién de la enzima tiene un efecto positivo sobre ia
textura de la masa mejorando la efasticidad y ductibilidad de la tortilla de
malz durante el aimacenamiento, retardando su endurecimierto.
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CORN TORTILLAS WITE IMPROVED TEXTURE RETENTION
USING AN ENZYME BLEND IN NIXTAMALIZED CORN FLOUR

" BACKGROUND OF THE INVENTION
1. Field of the Invention
This invention relates to a method for improving the
rheological properties of a corn masa dough, and improving the

texture retention of corn tortillas produced therefrom.

2, Description of-nelate,.d A'rt_

High~-quality masa flour can be produced by
conventibnal techniqqes only if the food-grade dent corn has
the following characteristice: unif.oﬁnity in kernél size and
hardness, low stresg-cracks and kernel damage and ease of
pericarp removal during the lime-water cooking process.
Nixtamalized corn flour (NCF) is produced by alkaline cooking

of corn, wgt_shizig, grinding the nixtamal and drying to give

+
for -~
T

different product applications and it is usually supplemented

corn masa’ ‘Flour. This flogi" ig sleved and blended

with additives before packaging for commercial table tortilla
and snack production. MASECA is the main brand of NCF in tﬁe '
US and Latin America, followed by Minsa, Agroinsa, Illinois
Cereal Mills (Cargill) and Quaker Oats (Sustain, 1997).
Although the pericarp i1s partially removed during the

alkaline-cooking and washing process stages, there is still
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fiber Jdeft €£rom the corn kernel (US Patent 4,513,018:

Montemayor & Rubio, 1983). Unlike whole wheét, in which
soluble fiber amounts to 11% of tbe total fiber, the corn
soluble fiber is negligible (i¥). .-

.Ascording to Watson (1987), the corn pericarp makes
up 5-6% of the ernel dry weight. ' It also contaiﬁa_ﬁ?%
hemicellulose, 23% cellulose and 0.6t soluble-fiber. Primary
cell walla from the aleurone.énd starchy endosperm (B3% dry
weight) consist predominantly of arabinoxylan, 8-glucan and
some‘cellulose. It is estimated that wainly insocluble fiber
in the pericarp and endosperm make up 78% of the total dietary
fiber (9.5% in the kernel dry-weight).

_Arabinoxylaps a;e_complex polymers {20,000-170,000
daltons) with a'linea:'hickhome'of.(1;4)-B-xyloPirénosyl-unita
to which substituents are attached through 02 and 03 atoms of

the xylogil residues (mainly, o-L-arabinofuranosyl; Fincher

and Stone, 1986). A high degree of arabinosylation will

increase ite water :olubiliiy and more than 20% of the water
in wheat-flour dough ia associated with arabinoxylans. This
polymer is- apparently linked to the cellulose skeleton in the

corn cell'wali by ester.linkage cross-bonding through ferulic
and diferulic acid.

Nixtamalized corn flour cam contain from 7-9% of
total dietary fiber and 6-8% mainly consists of insoluble

fiber on a dry-weight basis (Sustain, 1997). Dietary fiber of

the new generation can surpass the functional and sensory

qualities of the standard dietary fibers (e.g., commercial
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source of wheat bran can be removed of its starch, gluten and
phytic acid). Due to its new fiber structure and its capil-
lary effect, the new fiber has good: water binding oapaoit-:y
{twofold) and a positive effect on 'baked.- Qoodo freshness

(e.qg., Vitacel-brand name) .
. Haarasilta et al. (US Pat. 4,950,343), Baez Vasquez
and Schoefield (1993) and Tanaka et al. (US Pat. 5,698,245)

have proposed that the use of endo and exo-hemicellulases
causes decompogition of wheat insoluble fiber.

m_m%uu‘w Purts

Purt %Dry Tnsol, ¥ Haminel- Cellnlom Ligoin Bolukis Total % Kemnel

matter ber Tulosa fiber Fiber fiber
Whole 100 9.5 6.7 3 0.1 0.1 9.5 100
Kerne]
Starchy 09 - |10 - - - 05 .. 1.5 12
Ento-
fperm
Alsuirons 20 50.0 - - - 150 75.0 15
Bado-
tpem
Germ A0 11.0 18 7 10 3.0 14.0 16
Pedearp | 53 90.0 67 23 01 0.6 9.7 s1
(vran)
Tip eap 0.2 5.0 70 2.0 95.0 6

Source:

Waizaon, §. mtm.mumhmmnum

Native cellulose and hemicellulose would. render the dough non-
homogeneous and affeot the dough otretch:.ng oapacity by
preventing the formation of a gluten network (e.g., gl:.adin
which provides elasticity and glutenin which effects viscoal-
ty). 'The_ enzyme treated bread product. has an increased
volume, more uniform grain structure, slower aging (retarded
staling or retrogradation) and a reduction or replacement in

baking additives. The benefit of using a xylanase instead of

a traditional hemicellulase (pentosanase) preparation is that

3
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there are fewer gide activities (e.g. a or R-amylase, 8-

xylosidase/glucosidase) in the xylanase product. A puitable

level of enzymes results in a desirable dough softening

without causing stickiness, thereh]y :'x.m:.;rcrvin'g machinability.

| xylanol_.ytic systems (Wong apd Saddler, 1992)
includes xylanases (1,4—B—D—xylah xylanohydroclase, EC 3,2', 1,8)
and E-xylosidasés (1,4-8-D-xylan xylohydrolase, EC 3,2,1,37),
the former generally hydrolyze the xylan backbone {endo-type)
whereas the latter hydrolyze xylo-oligomers (exo-type).
Xylose is not usually the major product and it is typically
produced after xylobiose and xylotriose (smallest oligomer).

Nonspecific xylanases from .I'richoderma spp may attack cellu-

lose and carboxymthylcellulose.- Xylahases are claspified
into two major faﬁtilies. (F or 10 and G or 11)
glycosylhydrolasges.

of
F10 xylanases are larger, more complex
and produce low DP oligosaccharides (less specific); Fil arxe

more specific for xylan (Jeffries, 1996)}. Low molecular

weight xylanases (269-809 amino acid residues) were from B.

Pumilug, B. Subtilis and C. Acetobutylicum (Wong and Saddler,

1992) .

The x}lanaﬁea can be prepared. microhiolégically'by
means of fungi and bacteria: A. Niger had shown not only

arabinose réleasing xylanase activity but also' a xylotriose

one, Trichoderma spp xylanases had optimal activity conditions
between 45-65°C and pH 3.5-6.5, Bacillus spp had alkaline

tolerant (up to pH 10) and extreme thermophilic xylaneses; and

4
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a Thermostoga Sp (strain Fj5S3-Bl} xylanase had a temperature

optimum of 105°C at pE 5.5 and a half-life of 50 min at 95°C.
In recent years.there has been a growing interest in

the use of xylanase enzymes in the paper, pulp (én.hance

beatability and binding ability), food and feed industries.
The use of xylanases (with or without cellulase and pectinase)

has been propoeed for clarifying Julces and wine, for extract-

ing coffee, plant olls and "starch", for improving the

nutritiondl properties of agricultural silage, for macerating

plant cell walls, for producing food thickeners and for

providing "textures to bakery precducts". The scope for. new

applicatione is restricted mainly by the limited availahility
of spec::l.f:l.c xylanases with t.he requ:.red purity, properties

(1 e., pH optima a.nd thermal gtability) and action patterns.

(endo or exo-hydrolytic mechanisms). Commercial xylanaee

preparationa marketed for pulp treatment include Pulpzyme HA

(with 1little cellulolytic activity) £rom T. Reesei and

Albazyme from T. Longibrachiatum. Crude enzywe preparations

containing both hemicellulases and cellulases could be used to

improve £1br:.11at:.on and dra::.nage propert:.ea of recycled

pulpwood fibers (Wong and Saddler, 1992)

To ald in these developments, simple, reliable and
sensitive procedures are required for the gquantitative
measurement of xylanase in a range of products with trace to

high enzyme activity levels. The advent of genetic engineer-

ing has allowed the production ©of very specific enzyme

preparations. A range of plant polysaccharides, including

.5
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starch, 8-glucan, arabinoxylan, fructans, ae well as starch

damage can be measured (McCleary, 1992).

Lopez-Munguia et al. (Mexican patent application
952,200) describes an eniymatic process to produce corn
tortillas. which retard accelerated staling with texture
improvement during four days frozen storage.

amylase - blend (i.e.,

A fungal o-
commercial .enzymes from Novo, Gist
Brocades and Genencor International) was added during rehydra-
tion of Maseca corn flour (0.01 U/kg), and modified the starch

during tortilla cooking up to the denaturing temperature
(Iturbe-Chinas et al., 1996).

SUMMARY OF THE .INVENTION

The '_presén\: invention. relates to a wmethod l of
improving the rheclogical properties of corn masa dough and the
properties of tortillas produced therefrom, by adding to. the
nixtamalized corn flour an effective amount of an enzyme
component {or blend) containing hemicellulase and/or cellulase.
A dough prepared with this flour premix will have advantageous

rheological and handling properties. and - tolerance in a

mechanized tortilla machine (Rodotec Ecologica-100; made by

Tecnomaiz Gruma, Monterrey, N.L., Mexico). The final tortilla

product will keep its flexibility and compressibllity, even

during extended' commercial storage. . The tortilla prodﬁced
according to the invention therefore has less or no need of

conventional antistaling additives,
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The dough is produced by combining nixtamalized corn
flour, water, and a hemicellulase and/or cellulase blend, with
additives if desired, and mixing and kneading to form a

guitable dough for a traditional as well as mechanized tortilla

production. The invention also comprises a novel tortilla

flour premix which includes corn masa flour, -additives, and
enzyme pre;paration with a suitable carrier directly incorpo-
rated to the flour during ite production.

Accordingly, the pregent invention provides a soft
and cohesive dough without causing stickiness during tortilla
manufacture. Another object is to provide a table tortilla
with limproved flexlbility and rollability during commercial
storage. The main object of - the invention is the application
o.f an xizjw.mé blend comprising commercial hemicellulase and/or
cellulase to improve not only the rheological properties of
corn masa dough but also the flexibility of table tort;i.llas.
The baked product or corn tortilla is made by coubin_ing
nixtamalized corn flour with a suitable amount of an enzyma
preparation, additives and water and mixing and kneading t
produce a-soft and cohesive dough without excessive stickiness
during mechanized tortilla- p,ro;it.xct ion..

Preferably, the enzyme blend contains between 500 and
about 5,000 Units of a commercial hemicellulase or about 500
to about 5,000 Unite of cellulase per kilogram of corn flour.
The tortilla flc?ur premix preferably includes commercial

antimicrobial additives (0.5-1% by weight) in combination with
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the enzyme blend before adding the premix directly to the flour
in the production factory.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

" A tortilla can be defined as a flat, round, unfer-

mented pancake produced from lime-cocked corn (Zea Mays L.).

Three basic types of corn products are 1ndustria11yl manufac-
tured: table tortilla, corn and tortilla chips. Many manufac-
turers use corn masa flour because it does not require mu.cﬁ
labor or equipment, and processors do not have to pay as much
for effluent disposal and control of production practices.

The enzyme blend comprises about 500-5,000 Units per

kilogram of corm flour, preferably calculated as xylanase

units, ' A commerclial preparation of fungal hemicellulase from

A. Niger was kindly provided by Amano Pharmaceutical Co. and

another multicomponent hemicellulase by Rhone-Poulenc (Rhodin).

A crude cellulase preparation from T. Longibrachiatum (Fraction.'

A; mainly with endoxylanase and cellulase activities) was
obtained from Biotechnology Center (ITESM, Monterrey, N.L.,
Mexico: 'Biaez-Vaaquez and Schoefield, 1993).

The definitions of the different enzyme activities
are defined below:

Xylanase activity (Megazyme International Ireland,
Ltd, Ireland). A modified Somogyi-Nelson reducing sugar assay
for the measurement of B-xylanase using Wheat Arabinoxylan as
substrate (Megazyme assay procedures XYL 9/95:14-45). One unit

ig the amount of enzyme which produces cne micromole of xylose
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per minute at pH 4.7 and 40°C. (Fraction A:-test result 1,400

micromoles-xylose/min-g). The major advantages of this
procedure are that the color response with oligosaccharides of
increasing degree of polymerization is stoichiometric; and the

assay :i.a'very sensitive (10-50 pug).

|Rhodia-Rhona Poulenc regt_:rted a minimum xylanase
activity {(multicomponent hemicellulase) of 4,000 U/gram (4,'000
ing-maltose/min-g) or reducing sugar equivalent to 5,850 gmoles-
glucose/min-g (DNS asmay).

. Hemicellulase activity (Amano-Enzyme USA Co., Ltd.).
A Somogyi-Nelson assay was used and one unit is the amount of
enzyme which produces reducing -sugar equivalent ¢t ten
nicrograms of xylose per minute at pH 4.5 .and 40°C (Amano-90;
test result 109,000 U/s'_:;rani. or 7,270 micromoles-xylose/min-g) .

The enzyme preparation wmay contain xylanasg activity
functioning both with endo- and axo- mechanisms. They may also
contain the iéollowing enzyme slde-activities: (c-amylase

(Amano-90), 8-xylosidase (Amano-90) and f-glucoeidase (Fraction
A and Amano-90).

Example 1

Preparation of a traditio:_zal-'style corn tortilla, showing the

effect of the enzyme blend on tortilla texture

A shelf-life study was designed with laboratory corm

tortillas stored at room temperature and their flexibility and

compressibility changes were recorded, simulating seven days

storage.
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‘tion 1 (0 U/k or control), formulation 2 (500 U/k)

; . ; \)/

Commercial enzymep were used (Amano-50:eode AM-blend
from A. Niger, and Rhodia-Rhone Poulenc code RP-blend) as well

as a crude cellulase extract from Trichoderma J.ongibrachiatﬁm

(Fraction A: code A-blend from Biotechnology Center-ITESM).

Three enzyme formilations in coxm flour were tested: formula-

and
formulation 3 (5000 U/k).

All treatments uged nixtamalized corn flour (commer-
cially available type) and a fine douéh (corn masa) was
manually prepared by rehydration of £flour with warm water

(30°C) in a 1:1.25 ratio, and adding a liquid antimicrobial

additive (1% based on flour; Kemin brand). In experiments

including enzymes,' the appropz:iate.en'z'yme activity of flour was

dissolved in the warm water with additive and manually kneaded
during one minute. The dough temperature was about 28°C and
doughballs were manually divided and weighed (25 grams each).

Doughballs were plated flat with a manual tortilla machine

(Productos Practicos, S5.A.) for controlling disk thickness

around 0.2-0-3 cm (80-125 mils). Flat dough disks were cooked
on a hot"plate (185°C) and after 15 s the tortilla is turned to
cook the other face. The expoded side heats up after another
15 8 and finally the tortilla is turned again during 15 g until
the va.poz..' produced makes it swell. After cooling the tortillas
(0.2 cm or 80 wmiles thick) at room temperature they were
packaged in polyethylene bags and sealed for storage.

To evaluate the flexibility effect of all the

treatments, tortillas were reheated on a hot plate for 20 s and

10
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cooled for five minutes before texture analyslis. The flexibil-

.ity measurement used stainlese-steel rods of several diameters

'(0.5_ to 3 cm) and rolling the warmed tortilla in a decreaaiz.xg
gize order, rec;ording the rod number at which the tortilla
sample jl:lﬂt breaks .when it -is flexed (US Patent 3,730,732).
A more flexible tortilla will just break when it is bent around

a smaller rod diameter than a less flexible one. A compress-

ibility test used a proéedura which weasured the relative
distance -when r::ompressing three stored tortillas with a
standard welght. This compression test is an uniaxial
deformation of a solld food under a constant force and it
estimates an ingtantaneous elagtic tortilla deformation. An

indirect rollability test consisted of rolling the warmed

‘tortilla as a cylinder and then recording its averadge diameter

with a Vernier without breaking the warmed tortilla.

The iaboratory regults of enzymatic treatments were
as follows:

Cozm tortilla texture: Foxrmula (3=5,000,2500,1=0 U/k)}
Flexibility
- 1-day 3 »>2>1
7-days 3 >»>2>1

Compressibility -{elasticity)

1-day 3>2>1
6-days 3Ii>2>1

Rollability =~ After 6-days 1>3 =2
Moisture content (%) 7-days 3=2>1

The tortilla treatments to which a high dosage of the
enzyme blend (AM and RP & 5000 U/k) has been added were

11
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excellent in the standard laboratory evaluations in conlparisen

with the control and enzyme A treatments. A low enzyme and

specific activity in the crude extract A-blend, as compared to

the cdmmer&ial'ehzymes, might have caused a low effect during
tortilla.étorage. .

Due to the addition of commercial enzymes during
hydration of nixtamalized corn flour and dough kneading,
flexibility, compresseibility and rellability of the tortillas
were improved. The activities of the arabinoxylgn-
depolymerizing enzymes (hemicellulases} of insoluble corn-
pericarp can be relatively low; neverthelegs, they are believed

to have a favorable impact on the tortillas due to rendering

them more soluble -~ with higher water binding.capacity - and

"a tenﬁenéy ‘'to. be softer (less. elastic than the control

tortilla).

The traditional-style tortilla is uaﬁally produced
without additional use of emulsifiers and gums, and therefore
usually has a limited shelf-life because of microbial spoilage
and staling. It is believed that hardening or loass of
flexibility (35% after 4 days at room temperature), is caused
by starch rqtrbéradatipn. The addition of edible water'qolgble
alkaline materiale (1%) to the corn dough markedly increased
the yield of dough (2.29) and tortilla (1.81) per kilogram of
limed corn flour (U.S. Patent 3,730,732). |

Thus a scluble corn-pericarp may impart not only
water binding capacity, but also coﬁesivity and plasticity to

corn dough for traditional tortilla making. A corn masa dough

12
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model can be described as a plastic, cochesive, smooth mixture
of large pieces of eridosperm bound by a colloidal dispersion
(5-9% of total dough). This glue-like dispersion is made of

soluble starch, protein and non-starch polysaccharides which

form a hydrated matrix where endosperm particles are suspended.

Exanple 2

Preparation of mechanized tortillas, showing the effect of the
enzyme blend on corn dough and tortillas made therefrom.

A phelf-life test was performed on mechanized
tortillas stored at room temperature, with standard laboratory
evaluations made during their seven-day storage. Corn dough
measurements .. before tortilla making include_d consistency
‘(degree of : résiatance “to ..benetration or -firmness: .Universal
Penetrometer, Precision Scientific, Inc.) and adhesivity (ratio
of adhesion breaking stress to cohesion bre.aking stress: TU.S.

Patent 3,788,139). Plagtic doughs which are soft and adhesive

. can be measured, thus making possible to determine the adhesion

when the cohesion is known. Tortilla texture tests during

storage gcomprised flexibility (resistance to bending with a
method used in u.s. Patent 3,730-,732) and compreasiﬁil_ity
(resistance to compression with the same method as in Example
1). A higher flexibility inde:é corresponds to rods of lower
radii and indicates higher tortilla flexibility.

Mechanized tortilla pilot teste were carried out by
adding to n.txtatinalized corn flour (commercially available type)

a commercial water-soluble gum additive and two commercial

13
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enzyme Dblends: Formulation 1 (Control), Formulation 2

(Carboxymethylcellulose Sodium-Amtex, 2500 ppm), PFormulation

3 (Amano-90,° 500 U/k as ‘recommended) and Formulation 4

. (Hemicellulase-Rhodia, 5000 U/K) .

The corn dough was mechanically made as follows: the
corm masa flour and dry additives were mixed for 5 minutes
(Dough mixer, tecnomaiz-Gruma), warm potable water was added
(1.2:1 ratio at 30°C) with an antimicrobial additive (0.8%
Kemin, based on flour) and the resulting corn dough was kneaded
for 5 minutes. |

Thereafter, the corn dough was moved and placed in
a feeder-sheeting-former-oven machine (Rodotée Ecologica-100,
Tecnomaiz-Grauma, Monterrey, N.L. Me.x:E.co) . A feed screw moves
the dough horizontally into a manifold which pushes it througﬁ
a slot. The plat::l.'c dough 18 fed onto a pair of smooth
rollers, one rotating counterclockwise and the other clockwise.
The gap between the rollers is adjustable and the thickness of

the dough sheet determines the final product weight and its
diameter.

~ The flat disks of dough pleces leave the front roller
on a dis_chaige belt, which feeds directly into the oven. A

natural gas-fired oven is used to bake sheeted dough into

tortillas. They are baked at temperatures ranging from 300°C

to 330°C in a multiple-pass three-tier oven in which the

residence time varies from 20-40 seconds. After cooling the

tortillas (0.18 cm or 61-74 mils-thicknesse) at room tempera-

14
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ture, they were packaged in polyethylene bags and sealed for
storage.

" Prior to kneading, the enzyme composition can be
mixed with a portion of the total amount of cornm flour to form

a4 Bo-called tortilla pre-mixture. Thip pre-mixture can be

added at the beginning. of dough mixing in controlled dosages
per kilogram of corn flour (Amano-90, 500 U/k and
Hemlcellulase-Rhodia, 5000 U/k). The carrier in the pre-
mixture can also be other ingredieunts:than corn flour, such as
an anticaking agent or an additive mixture containing ingredi-
ents and conventional additives. Dough made with enzyme
formulation gave the folloﬁing results:

Coxp dough machinability; - Eozmulation treatments;

- Congistency (firmness) ' 1>2>4=3
0-day 148 to 165

Adhesivity (stickiness) 4=35>2a=1
0-day 0.4 to 0.6

Moigture content (%) 4 =3 w2 =1
0-day 58 to 59

Surface roughness 4 =3 =1>2
Moisture -baking loss (%) 4 =3 >1>2
- 0-day 17 to 20

Baking swelling (%) 2>4>1 =13
0-day 75 to 89

Pilot-acale results from the tortilla making showed
that the corn dough prepared with the addition of an enzyme
compoeition was less firm and less cohesive after kneading than

the conventional CMC and control dough. A similar moisture

content among treatments indicated a more adhesive (but non-

15
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sticky) cormm dough with enzyme blend as cowmpared to the

commercial CMC and control. Enzyme (AM) treatment of corn

dough (at a constant moisture content) with an excess level of

hemicellulase activity resulted in 'a rapld loss of dough
strength .(lesa cohesive) and production of a wet, sticky dough
mass.

Th_é addition of enzyme blends acts to increase the
yield of corn dough per kilogram of corn flour, and the total
amount of: water used to make a atandard consistency dough
(regular type)' is lower than if the additives were not
employed. A higher dough consistency 1s proportional to ite
viscoslty and to cohesive dough strength which holds the

..viscoel_astic food undexr stress during tort';'.lla making.

A Low moisture’ éontént 'ccinpbsiti‘.on may result in a
machinable {firm), cohesive (viscous) and non-sticky corn dough
needed to shape flat diske into thin and rollable tortillas
with a potential in reducing energy baking cost. Weak corn
flours tend to give sticky doughs that hang up in the equipment
with little cohesivity with which to bear its own weight if it
is to form a sheet dough and not to break apart.

- _Coxrn masa dough texture ls determined by factors guch
as maize variety, endosperm texture, drying conditions, as well
as the water uptake and degree of starch gelatinization during
corn cooking.and grinding operations. During alkali-cooking,
chemical and physical changes, such a.s. gelatinization and
partial removal of the germ and pericarp, occur in the corm

kernel. During the formation of corn dough, grinding disrupts

le
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the swollen gelatinized starch granules and distributes the

hydrated starch and protein around the ungelatinized portion

‘of the corn endosperm.

Therefore a knowledge of corn flour characteristics
as well as interactions among their components and other dough

ingredients can be improved by understanding their critical

properties. An evaluation of physicochemical and rheological

properties of corn products has been a wvaluable tool for
describing and predicting the quality of raw materials,

intermediate and final products in processes. Objective tests

which best predict the tortilla and snack making quality of

U.S. and Mexican corn masa flours were particle size distribu-

tion, water -uptake (dough yield), pH color and amylograph peak'
" vigcoeity. ' - ' '

Differences observed during the baking process in the
corn dough properties manifested themselves in the £final

mechanized tortilla product (50 tortillas per minute):

Corn tortilla textuzre; Formulation treatments:
Flexibility (rollability) 4 =35312>51
_ 7-days 3 to 4.5
Compressibility (%) - 4=23>>2>1
. 7-days. B8 to 12
Moisture content (%) 4 =3 22 =1
7-days 46 to 47
Thickness {(mils) . 4 =3 >2>1
7-days 70 to 74

The pilot-scale tortillas showed that by means of the
enzyme blend the machinability of the doughs could be improved

with the exception of a rough tortilla surface as compared to

17
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the conventional CMC additive (water-soluble gum) used in
commercial mechanized production (600 or 900 tortillas per
minute) .
' The new enzyme additive (AM at 500 U/k or RP at 5000
U/k) impa:-:t:s the property of retarding the loss of flexibility
and compressibility during a seven-day storage time. Thus,
packaged tortillas with antimicrobial additive and stored at
ror.:m temperaturé An which no moisture is lost £rom them become
hard or stale more slowly because of the enzyme blend, which
increases the Elexible shelf-life and the freshness of stored
and also reheated tortillas.
The nixtamalized corn flour used in this ix-we.nt.ion
(regular. brand) can contain coarse, intermediate - and f_it.xe
particlé:a. The large ones are pieces of remmant pericarp,
peri.bheral endosperm and germ. The medium and small particles

particle size

distribution and molsture content in the formulation affect

‘directly not only the physical-rheological properties of coxp

dough but also its machinability during tortilla making. A
corn pericarp may contain a 50% hemicellulose content and when
it is gxtfacted, ‘yields from 30 to 45% have been reported.
This corn-fiber hemicellulose, commonly referred to as c.orn
fiber gum (izl1 dry and wet milling processes) has new functional
properties as an adhesive, 'I:hickener, stabilizer and antistali-
ng additive in baked wheat products.

" A partial enzymatic and acidic hydrolysis of corn

pericarp vyielded oligosaccharide fragments rendering the

18



10

15

20

5 o

insoluble dietary fiber into a soluble fiber which may develop

an increased hydrated mass dough matrix, during mechanical

kneading, with better tolerance to dough sheeting and forming

in wmechanized tortilla mﬁking. The effective amount of

hemicellulose and cellulose degrading enzymes is mutually

dependenE on the activities of each other.. Furthermore, the

levels may also be dependent on the microbial source (fungal

or bacterial) used in industrial enzyme production and

purification proceasses.

The enzyme blend additive of the present invention
has the property of retarding loss of flexibility which is
promoted by storing under refrigeration and freezing tempera-

‘turee. Another conventional additive used in ‘the corn wasa

dough has the capacity to retard microbial spoilage up to
geven-day tortilla storage.

While the present invention has been described above
in connection with several preferred embodiments, it is to be
expressly understood that those embodiments are solely for .
illustrating the invention, and are not to be construed in a
limiting -sense. After reading this disclosure, those skilled
in,tﬁia art will readily envision insubstantial modificat%ona_.
and substitutions of equivalent materials and techniques, and
all such modifications and substitutions are conaidered to fall

within the true scope of the appended claims.
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We claim:

1. A method of making a corn masa dough that

produces -corn tortillas having improved storage stability,
comprising combining nixtamalized corn flour afid water with an

effective amount of an enzyme component containing at least one

of hemicellulase and cellulase, and mixing the corn flour,

water and .enzyme component to form a corn masa dough.

2. The method of claim 1 wherein the effective
amount is from about 500 to about 5000 Units of said enzyme

component per kilogram of corn masa flour.

3.. The method of claim 2 wherein enzyme acti‘v'ity of’
sald enzyme component is expressed as activity of xylose or

reducing sugar producing enzyme per kilogram of corn masa
flour.

4. The method of claim 1, wherein said corn masa

dough is prepared manually.

5. The method of claim 1, wherein sald corn masa

dough is prepared mechanically.

6. The method of claim 4 wherein said dough further
comprises an antimicrobial additive in an amount of about 0.5%
to about 1% by weight.

22
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7. The method of claim 6 wherein said enzyme
component isg embodied as a tortilla.flour premix including corm

masa flour, additives, and sald enzymes.

.8. The method of claim 5 wherein said dough further
comprises an antimicrobial additive in an amount of about 0.5%
to about 1% by weight.

9. The method of claim B8 wherein said enzyme
component is embodied as a tortilla flour premix including corn

masa flour, additives, and said enzymes.
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ABSTRACT OF THE DISCLOSURE

Corn masa dough texture and tortilla flexibility are.
improved by adding to the nixtamalized corn flour, an enzyﬁe
blend coﬁpriaing commercial hemicellulase and/or cellulase.
The enzyme preparation has a positive effect on dough texture
and improvem-.ént in tortilla elasticity and dﬁctility during

commercial storage. The combination of the enzyme blend and

the wethod for dough and tortilla preparation can enhance

conventional additives to delay corn tortilla hardening during
storage. '
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