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Iaventors: Manuel J. RUBIO and X¢bertc CONTRERAS

METHOD FOR THE PRODUCTION OF PRECOOKED AND
DEHULLED CORN FLOUR FOR AREPA AND TORTILLA

BACKGROURD OF THE INVENTION

1. Field of the Invention

The preaentc invention relates to a
thermal-mechanical process for tne manufacture of preccoked
and dehulled corn flour and, more particularly, relates to a
continuous column-roller process appiied to the production of
instant coxa flour for use in l:he.';ma_uarat:ion af ar.epa and
tortilla and derivatives thexreof.

2. Description of Related Art

Corn represants one of the most important cereal
grains for the nutrition of the Latin Anerican population.
The amounts consumed, as well as ths form of consumption, are
quite variable among different countries in the region. 1In
Mexico and some Central American countries, the grain is
tranaformed intoc food prcducts by a unique process known as
"nixtamalization®, which basically congists of the alkaline
cooking of whole corn kernel andi breaxing of the hull (or
pexricarp) down tcward a partialiy gelatinized astate (U.S.
Patent No. 4,513,018} . Afterwvards, the cocoked corr is washed,
ground and dried toc give corn masa flour for different product

applicationa. The main edibls product of the traditional
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pr cess is the *tortilla* which is a flat, round, unfermented
and baked thin pancake produced from lime-cocked majize.

In the northern part of South America, particular]:y
ifn Colombia and Venezuela, hard erdosperm corn is processed
with dry miliing technology and it is further converted into
a precocked flour for traditional maize foods. Ita coneump-
tion is mainly in the form of "arepa® which is a flat,
unleavened and baked thick pancake made from dehullsd and
degermed cooked-maize. In other South American countries,
corn meal and corn flour ave used for different bakery and
pancake mixes as well as snack products.

At the present time, there is a large expansion in
the consunption of corn products in the U.5.A. and tortilla ia
one raw material for the preparaticn cf snack and éraditionai..
"Tex-Mex" digaes. ‘Thus, there is an increaslng'demand and use
of industrially prepared corn flours go they can provided
benefite to the consumer, such as convenience, availability,
price and a more statle guality. The potential market Zfor
masa flours in the U.S.A., Mexico and Central America is
estimated ar 17.8 million tons per year based on an average
annual per capita consumption of 122 kilogram (tortilla and
snacks: Sustain, 1997}.

In the production of corn products, such ag torti-
llas, chips ané the tike, from food grade carm, it is known
that the hard endosperm corn {U.S. No.2: USPGC, 19%6) muet be
partially ccoked before it is formed intc the end product, mo

88 Co cause it to ke a partially gelatinized corm flour. 1In
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the past, this has been done by processes wherein the coxn is
cookad and/or steeped in a lime-water solution {traditional
nixtamalization) such as thosc diaclosed ir. U.5. Patent Noe.
2,584,893 (Lloyd et 8l.), 3,194,664 (Eytinge) and 4,326,455
and 4,513,012 (Rubio), and subsequently ground anid gried to
produce nixtamalized ccrn flour {masa flour} from which such
corn producta may be made. As it may be geen from the above,
the prior art nmethods for the industrial production of corn
dough or wasa flour involive accelerated ccoking times with
large amounts ¢f processing water and increased c¢oats f r
water removal. The lime-cooking changes produced in the hull
or pericarp fraction ares connected with the hydrolysis and
solubilization which xe.eases a highly hydrated dietary fiber
having a wmarked effecr on the rheclogical and mecha.mical
characteriatics of the traditional dough and its tortizla.
Furthermozxe, tae lime-water rasidue {"nejaycte") is composed
of 2.2 to 2.8% total suvlids from a continuoua <ooker which
included 64-76% dietary fiber, 12-20% starch and 1.4% protein,
The xaw corn quality, ccoking-time profile and proceas-type
(Alvarez and Ramirez, 1995) utilized have been proposed as the
main variables which determine corn solid losses in nejayote.

With the aiw of solving the above described problems
by the traditional and/oxr industrial processes, some workers
have developed alkaline-cooking methods with extzruders. In
this conneetion reference is made to tne following U.S.
patentg: Rublo 4,250,802, Marcinez-Bustos et al, 5,522,013

and Bazua et al. {1979). Although the above-described prior
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art provides neans for rendering grain, such as corn or
dehulled corn, inte corn dough and/or masa flour under proceas
conditions involving reduced amountz of water with ghortened
processing tirmes, an industrial extruder capable o.f producing
such a ccrn Gough or wasa f£lour was still unavailable in the
market.

In view of the limitationa of the prioxr azt acceler-
ated wethods for alkalire-cooking (thermal procesa) and
alkaline-extrusion (thermal-meckanical process) for produocing
instant masa fiour, thay ars not yet suitable for obtaining a
corn flour with "different degrees of starci: gelatinization®

during precooking of the corn endcaperm. In accelerated

_alkaline-cooking with simultaneous "impact grinding and flaah

.drying prccesses®, the peripheral zoné of che endosperm might

present starch gelatinization and, while this permits an
increase in water adsorption (dough yileld) during preparation
of the dough, it may also f£facilitate water evaporation
{dehydrarien) during tortilla cooking, whersby the mechanica:i
propezrties are negatively affected by hardening or stalirg of
the tortilla without texture additive.

In view of the akove, Wimmer et al. in U.S8. Patent
No. 3,404,986 proposed a mechazical wethoé for separating
germ, endosperm and hull (pericarp) of the corn kernel ard
then prepared mixtuves cf moisturized atandard corn meal and
degerliinated meal or flour (containing 18 to 35% moisture) and
subjected it to the action of heated rxotating rolls te cause

controlled atarch gelatinization (precooking) with subssquent
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drying and grinding to pruduce & corn flour. Thig inatart
oorn fiour can be used for a redutez fat mmack aod may be used
in tortilla preparation. Hare, in U.8. Fatant He. 4,348,371,
desoribms a hyhrid mechod without ths uae of alkali-cnakiné,
oy providing a step of dehulling the corn graine with a
dehugking appraratus, gsparating the hull from the endosperm
and gesm frackticns, using the hull for other low-valua
applicaticns, and cocking the endesparm and <erm fractioms
with &team. This conkesd-darnlled fractien is then dried apd
ground to produce & corn Elour for tcrcills.

Vagusiro ec al., in U.S. Patent Wo. 4,554,260,
dieclopes anather hykrid method of chiainiog corn Elogr which
easentially comczises removiag the full from the .germ and
en&uaperﬁ éf'tﬁe corz. kernel-until a hull—can;aininé fraction
and an andosperm-germ-ccnkaining fraction are prodiced apd
then npixtemalizing by the traditional mebthad cnly The hull
fraction and remixing bne same with bpe unsooked enxiogparm-
germ fractiom icontaining 30 Lo 35% modacure). Thia molstur-
ized mixture la ground and dried to gbtain an inegtant corn
masa flgur used in producing tortilla. Herbater, ir U.5.
Batant ¥No, 5,176,923:i, dafigee & shorz-time, low=wollution
hybrid method of preraring mass Zlour for making kortilla
chips. This procedurs preferably comprises svbjecting alkal] -
treated dehrannhsd and moisturizad corn (iS5 to 1A5%} to npear
infrared xadiaticn i cxder to partially egok thne dahuilad
grain. The precooksd-dehullad frasticn can be¢ adfiticnalliy

cocked, copled and milled to fZeaaired particle size gimflar to
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industrial maaa Zlour (Masa wixta brand) lawving 55% of non-
agelatinized atarch granuleg, 254 pariizlly gelakinized and 20%
fully gelatinized (sccording te microscopic sxaminatdon) . _

" pccording tc Watsasn {a%B7), the corn mull or
gericarp {bran] makes up 5-6¥% of the kernel dry weight, In
wefsrancs. to the vaiue-enhanced coxn repork (UBFGC, 199&6), =
whikte-hard-enfogparm kernel may contain: 11.5=11% molstumre,
?2.2-73.2% skarch, 10.5-9.8% prokein, €-3.7% fat, and 2.1-2.3%
of agh and cruds fiksr., Purtharmore a ﬁrr—milléd sample might
¥isld, on a dry weignt besin, 76.2-72.8% o totm) endospers,
16.9-20.5% of ¢azm end 2.3-4.B% of pericery. A typical
marevizle balance for a Vvenszuelan srepa plant can yieldd a.
m:l.ra:i.-rrum of 65% fiour on a wet kbasis {Cuevas, .985). By 1293,
a whole or ::i.nlfegral srzpa flour was p:ndu;:ed.w:lth more Fiber
and less protein and fat as corpexad to che treditional
Aagermed flpur which 1s ansiched kty Vvene:uelsn law with
vitaming (B and A) anZ irom.

Fibor Components of Carn Eernel Farts

Pat 6By Ffar | HemS- Celly~ Ligain Fiber Fibex YiKemal
Matter | feral. | cclivicose | Lous Soluble | Tom] Plber

VWhele 100 9.5 &7 3 92 0.1 93 100

Kerna)

Suochy 0.2 Lo s —_— — 0.5 1.5 12

stosparm

Alewrese | 2.0 50.0 ——— o T 250 TSR 15

eluosparm

Ciarm 1.0 114 13 7 14 .0 14.0 15

Porlcerp 53 258 57 F1) &y o 8.r i

(bras}

Tip =ap LI 50 .| W — 20 —— 5.0 &
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SUMMARY AND OBJECTS OF THE INVENTION

Accordingly, it is an objet¢t of this invention to
provide a complete departure from the pr16= art precooking
methods of thermal and ﬁéchanical pracassing of detulied ¢ora
in order tc control starch geiatinization during production of
instant corn flour for arepa and tortilla and derivatives
theraaof.

Ancther object is to produce this instant corn flour
wtilizing a continuous pr?cooklng prccess which is not only
efficient but alsc less axpensive than prior azt accelerated
methods for producing masa flour.

. Still anoéhcé chject is tc produ¢s instant cozn
flouxr for arepa and torzilla wherein such flour is relatively
uniform and homogeneous in its physical and chemical prcper-
ties.

The above and aother objects and advantages of the
inventicn are achieved by a new continuows process applied to
the productiqn of preccoked and dehulled corn flour or instant
corr flour for azepa and %tortilla, embodiments of which
comprise the sreps of: wetting the fhole ¢leaned karnel éé
condition the same: crushing the wetted ksrnel to produce fine
and coarse fractiens; air-drying and classlfying the f£fine
fraction: separating from both fractions a floury grit and

tull fraction as a corn by-preduct; conditioning the dehulled

P
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fraction to partially hydrate the starchy endosperm; precook-
ing tre conditioned material in a celumn with steam injection
and further roller flaking to obtain a desirec degree of .

gelatinization; cooling, air-drying and stabilizing tha flaked

mataxial molsture to a desired optimum ievel for grindirg;

grinding the dried flake in a serlies of primary and secondary
mllls and producing alr-suspendable particles; separzting and
recovering the fine particles sc produced £rom the coarse
particles while the latter are further processed to renderx
frcm them a desired particle size; subjecting only the fine-
grind to a high speed centrifugation tc further control of

filth materiai for arepa flour and to admixing with lime to

‘produce masa. flour -for tortilla and the like.

BRIEF DESCRIPTION OF THE DRAWINGS
This invention may be understcod from the descrip-
tion which follows of preferred embodimerts when read with the
accompanying drawing ln which:
F-G. 1 is a schematic flow sheet of an embodiment in

accoxdance with the present Invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referzing first to FIG. 1, there is depicted, in
fiow diagram Zozx, an emdbodinent ¢f the presen® inventien. It

includes a condizioner 1l; a crusher 2; a drier 3; a sieve 4;
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a primary asplrator 5; a secandary aspirator €:; a conditioner
7: a ccoker B; a rollex 9; a drier-cooler 1C; a drier 1i; a
precoﬁditioner 12; a primary =mill 13; a series of seconcdary
mills 14; a cyclone with an associﬁted sifter 15; end an
entoletes 16.

Whole corn kernel, which has been freed of foreign
material, is fmd to a conditioner 1, where the coxn ia sprayed
with water to wet the hull and germ fractions. The wet keznel
is passed through a crusher 2, which breakas the hull loose
from the kernel, tears out the germ, and coarsely grinds the

andosperm into two fractions,

Tte large portlon of corn endosperm ls krnown as the

coarse.grit fraction {(cr ©"flaking grits”), whiie the small. .

porticn is described as the fine grit fraction ccomposed of
endosperm, germ and hull which is also known as"through stock
cr standard meal”.

The Zine grit thus obtained is next directed to an
alr-drier 3, vhich reduces the moisture content of the ground
fine mixturc tc about 9-11%, gimilar to the incoming whole
corn, depending on the kernel rardness and its granulation
being produced.

The dried fine grit is further conveyed io a sieve
4, wherain two fractions are sbtained, the floury grit with a
softened hwll fraction (containing from 10%-12% moisture)
which ls removed and sold as ccrn by-product, and the fine
grit which is <Ziersafter Zed to the primary aspirator 5,
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together with the coarse fraction directly obtained from the
crushax 2.

The denslty separation’steps which are perfosmed in,
both primary 5 and secondary aspirator €, each produce twa
fractions in a serles of operations. The floury grit and hull
fraction segregated by aspiratcrs 5 and 6 is isolated as corn
by-product, and the dehulled fraction is conveyed to a
conditioner 7 (representing fxom about Bd% to B85% of the total
weight incoming corn).

The dehulled or endosperz—germ fraction is thereaf-
ter subjected to a tempering step in conditioner 7, wherein
this fraction is sprayed with warer in order to partially
hydrate érom 9% to 12% to abour 20% to 22% £o£ a period of
about 20 to 3 minurea. After completing the conditioning
step, the moisturized material is tranaferred to a cooker €,
wherein a partial gelatinization or preccoking is performed
through a2 column with the adcdition of live stear at the bottom
end (70 to 36 psi and 154° to 162°C)’ in order to preccok for
a period of from about 4C tc about 100 minutes. The main

ree of partia. starch celatinizatlon is further controlled
by passage of the precocked material between closely adiusted
heated rotating stee. drums or rollexs 9. They are heated
internally with saturated steam (450 to 500 pasi and 2iC° to
240°C} so precooking is clasely controlled by roll pressure,
rol. temperature, separation and speed variables which govern
the material residence time. Any granular material 1is

10
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squaezed to forn precooked flakes with an additional partial
gelatinization at a temperature between 88° and about 83°C
having a :noistu:_e ccntent batwaen 17% and about 19%.

The pracaokad.flake is thereafter passed through a
drier-cooier 10, whereby an adiabatic drying with atmospheric
air a.lows the ncisture content of the material o be adjusted
to about 14% and 17%, depending on the flake granulation and
its inccning temperature ($5° to €0°C). The cooled flake is
discharged into a drier 1i, wherein the matecial is fuxther
reduced to a moiasture content of about 20% to 12% by steam-
tude dzying {45 to €J psi and 133°C to 145°C) and incoming air
for a perlod cf time of frcnm acout 2 t3 about 5 minutes. The
‘dri'ed. flake is then pasac;d to a presonditioner 12, where the
flake moisture is further stabilized between 30 and about 90
ninutes transit time and further enhancing the grinding which
is to follow because the moisture 13 more nearly uniform.

The stabilizesd flake thus obrained is thereafter
ground in a primary mill 13, wherein a coarse grind is
obtained by a roller nill frem which the premilled flake
mixture is passed to a serjes of secondary milis 14. The
premilled fleke is further fed to & series of four secondary
ro_ler mills 14, where the material is reduced to a coarse and
fine grind which are further cenveyed by a pnewmmatic pipe
system to a cyclone and sifter 15. The grind material thus
obtained is Zed .tc a cyclone and sifter 15, whereby three
different fractliorns are obtained, namely, a lighz £loury-null

1l
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which is segregated in the cyclone whoge design is know per se

and discarded as corn by-product, a £ine grind whick is

directly fed to a single sezondary rollex wil) 14, and a third
coarse grind whi¢h is thereaftar reprocessed in a series of
three secondacy voller mills 24,

The fine grind which is obtained €from a single
seconcary roller-miil 14, is further centrifuged in an
entoloter 16, wherxepy two fractions are produced, namely, a
1191-':1: £1ith material, anc a heavy fine flour vhich is known as
instant zorn f_our for arepa.

Ia this mothod, arepa flour is produced In a 80% to
B5% yleld pas kilogram of corn kernel. There is an impraved
yield gain from 15¢ to 208 of the total corn weight 'u-
compared to the typical arepa process which yields from 63% to
70%.

Furthernore, and surprisingly, this method produces
an arepa flour having higher protein content {by 10% to 20%),
fat content (by 50% to 100%) and fiber content (about 1003
higher) than dehulled and degermed corn flour for arepa and
the like produced by conveniional methods.

Finally, this centrifugated fine thus cbtained frcm
an entoleter 16, may be admlxed with lime (0.3% weight, basec
on flour) Efrom which an instant m;a filour is alsc produced
{U.S. Patent No. 3,730,732).

From the foregoing, it wiil be clear that it is
possible to manufacture a precocked and dehulled corn flour or

12



an instent masa Zipur for arepa and tortilla wiith a new

zontinuous process which ia aighly efficient becsuaa of the

minimun yse of wataz, Which Ln fturh ‘makas the grinding process.

more uniform, asd aveids exge:'m.!.-.re'cuata of removing the weter
ahd wastwgd corn solids that would have heen prezent but £or
thw features £ thls invantica,

It is to ke vnderstond that the etbodiments of this
invention nerein illusirated and descrited, are by way of
iilustracion and nat of limitation, and that other embodimgnts
may te mede by thase skillied in the ark without dsparting from

the spirit or scope of thiz inventipn.

Beferoncoa

D.&. PATZHT DOCUMZNTS

2,584,893 271452 Lloyd =t al.
71,1594, £64 7/1865 Eytinge
3,404,936 10/1%6F Wimmar et al.
3,730,132 871973 Zubilo

4,255,402 271981 Rublo

£,326, 455 / 19B2 Ruzia
4,329,371 ! 15492 Eark

4,513,015 4/1985 Fubio
4,594,360 6/1286 Vacueiro =t al.
8,176, 33} 1/1993 Herbat=r
5,532,013 7/1998 Martingz-Bustos et al.

OTHER PUBLICATIONS |

Alvarcz, M.M, and Ramirez, J.F. 1935, Bicdegradative
treatment of nixtamalizetion waters (nejayote). 2bstra-t in
Keystone 5ymposzia of Znviraomental Eictechnclogy {Journal of
Callular Bigchemistry), Silvarzinerze, Col, UEA.

Bazua, .C.D., Guerra, R. and Bterpner, H. 1979,
Extruded corn flouwr as en alternative to lige-heatad coxn

13



@,

flour for torcilla preparacicen, Journal of Fpod Sciencs.
44:98£0.

Cugvas, R., Figueira, E. and Recra, BE. 1985, Ths
tachzolioqy fcr- Industrial groduction of Preccaked Courn Flour.
in Venezuela. Cereal Foods HWerld. 30{10%V: 707-712. °

Sustcain, 19%97. A litezeture and Industcsy BxXperlsnco
Review, In: Fcrtificstion of corn masa flour wiin Iron and/ox
ather Hutriaenta, 3y: Rreasanl, R., FRooray, L.H. mnd Serna-
Saldivar, 5.0. LSAlD, Washingtzn, D.C., Cecamber (165 9.)

GSPGT, 19%6. USFEC raeleases valiue-enhanced corn
»aport., Feed and Gralan, Cctober/Novenber pp: 16=~20.

Watsor, £.A. 1937, Structure and Conposition, In:

Corn Chemisiry #nd Tecbnolocgy Eds. S.A. Watscn and P.E.
Ramstad, ARCC, St. Pacl, MK, 05A, np. 53=18.

14



10 _

20

We ~laim:

l. A methed for continuously making preccoked and
dehulled corn flour from cleansd corn Xernel, compxising
continucesaly and repaatedly pverferming the fcllowing ateps:

canditicning whole corn kemnel, vy washing with
sprayed watex to wet huli: and cerm fractiona thereotf,

trushing said whole corn kernel by breaking null
pertliona lepse therefrocm and miliizg the crushad kernel inko
Eirst and aegend fractiome,

él..:-d.r;fi‘:!g and classifying sa:l.d.-f.‘l.rs-t -fracticn to
remove thersfrom a Eirst flocry grit and aull frzction ae =
by-product, |

azpirating sais seccnd fraction Lo remave therefrom

a second flouky grit Aanpd hull fractiom, and mizing the firat

and geccnd floury grit and hell fraciions as a combined ay-

praduct, wirile oroducing ar endosperm-geze fraction,
condltioning the endogperm-gezin fraction zo par-
tially hycrate atarchy endospaxm theredaf,
pracocking tha conditioned endosparm-cerm fracticon
in a stear column-ccoker and Eurthar ::un_king in a rollar to

effegct a controlled partial gelatinization,

15
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coalicg th2 cooked endgspepn-germ fracticon i an
adiabatic drier 1o #zo¢duce a flake mataris), and air-dxying

and stanilizing shw Ziake material E¢ & desired moiskuce,
grinding the dried fiaks makerizl in a 5er.i-.-as of
a5 axivary and pecondary rolier mlils, zeparating and collecting
a xaguliting flne ‘.;[.I:i:rm’= frox & resuliing coarse grind vhile tha

coarse crind ig furthar proceased, and '

sabjecting #nly the Zina grind to a centr:lfugatinn-

in an entoieter Yo isplate a light Zilth meaterlal and teo

(M)
)

prodece an integral apapa £iour.

2. The natced of claim 1, further compzlsing
admi:ling lims with saig intagral arepz flour, %c produce’ a

nasa flour.

3. The method of glaim i wherein said arepa flous

is produces in n 80% to E5% yield per xllogram of corn karnel.
4. The method of claim 1 whareiln zaid crushing of
@- the 2leaned anc <onditioned karnel is cavried oni with an

) esbrading mlll prcducing & coarse ang a firme fraction.

3. The mgihcd of claim 4 vhareln =said first

fractlon is drjed wvhile xsmcving molsture thersfrom to 3

ecitent of abdout 9% Eo 12% and further sleving of saild
iraction Lo lsolate a flour -rit and hull fractiop as a corn

by=product.



€. The method in accordance with claim 4 wherein
said.e:doapexm-gaz. fraction is further removed through a
series of aspir;tors to 1isolate a .floury grit ard hull
fraztion as an animal-feod, representing from 158 to about 20%

of Lhe tatal weight of corn.

7. The method in accordance with claim 5 wherein
sald endosperm-gezrm fraction is Zfurther removed through a
serles of aspiratcrs to isolate a floury grit and hrull

fraction as an animal-feed, representing from 15% to about 20%

of the total weight of corn.

B. The method according to claim 6 wherein said
dehulled fraction is tempered by spraying water until reaching

a moisture of about 21%, for about 20 ta 30 minutes.

?. The metiod in accoxdance to claim 8 wherein sald
conditioned fracticn is partially precooked in two steps:

a) with steam-injection in a column-ccaker at a
steam temperzture of aboul 154°C tc 162°C and for ho to 100
minutes, and

b) with contrclled roll pressure and steam

tamparature {430 to 500 psi and frecn about 2i0°C to 240°C).

10. The method according to claim 9 wherein said

precocked flaxe is air-drled in two steps;

i7



a) adiabatic dzying or ccoling said particle while
remcving noisture therefrem from about 16§ to 1S%, and

b} steam-tube drying to decrease the particle
moisture from about 15% to about 11% at & steam température cf

ahour 135° to 145°C, far a time of 2 to 5 minutes.

11. The method according to c¢laimr 10 wherein said -
dried flake is ground in a pzirmary and secondaxy roller miil

and segregated uncer 30 to 60 mosh depending on a desired

arepa flour or end product.

12. The material according to claim 11 wherein said
fina grzind is centrifuged in an entoleter for praducing an
a}epa flouzr and adnixed with lime for a masa tlourélﬁ.Bt

welght based on arepa flcﬁ:ﬁ.

13. The method according to claim 12 wherein said
arepa flour is rehydrated by mixing with warm water from a

ratio of abott 1:1.2 to about [:1.4 weight ratio for a corn

dough used in arepa preparation (53% tc 60% final moisture).

14. The method according to claim 12 said masa
filour ia renydrated by mixing with water from a 1:1 te abeut

1:1.3 ratio for z masa dough used for tsctilla elaboration

{45% to 49% final maisture).

18
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ABSTRACT OF THE DISCLCSURE '

Precuoked and dehulled corn flour for axepa and
tortilla is produced in & continucus process. First, the
wnole cleaned kernel is werted ard crushed tc obtain two
fractions. The fine fraztisn only is air-dried and sicved,
wnile secregating both €fractions through aspirations to
isclate a floury-g=zit and hull fraction, ilncoxporsting the
isolated fracticns for animal feed by-product, and further
producing an endosperm-garm {racthlon. The endosperm—germ
fraction is conditionad and-précoakeg fraction, cobied, air-
dxied and stabiiized as to mclsature ccatent in the fla#éd
material. It is tihen ground to particulate form, separating
and collecting fire particles from ¢oaxse particles which are
further processed, subjecting only the fine particlas to
centrifugation to yieid an inte¢ra. arepa flour, and, if-

¢esired, admixing the fine flour with lime to make a masa

flour.
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL TRAMITE

PATENTE DE INVENCION | / MODELO DE UTILIDAD

Indicacién de que se solicita la concesion de una patente

Datos de idenfificacion del solicitante o de |a persona que presenta la solicitud
Descripcion de la invencion

Dibujos de ser estos pertinentes

Comprobante de Pago de las tasas establecidas

O © &4 o o

COMPLETA[ ] INCOMPLETA

DISENO INDUSTRIAL [ |

Indicacion de que se solicita el ragistro de Disefio Industrial.

Datos de identificacion del solicitante o de la persona que presenta ia solicitud.

Representacion grafica y fotografica del Diserio Industrial o muestra del
material que incorpora el disefio .
o Comprobante de pago de Jas tasas establecidas.

COMPLETA [ ] INCOMPLETA

ESQUEMA DE TRAZADO | ]
(ndicacitn de que se solicita el registro de un Esquema de trazado.

Representacion grafica del esquema de frazado
Comprobante de pago de las tasas establecidas.

COMPLETA[ ]
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INCOMPLETA
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RAMIRO CASTRO DUQUE
Oficio No. 0 34 1 8

REFERENCIA: Radicacién  02-3268

Trémite 002

Evento 001

Actuacidn 430

Folios 001

Como resultado del axamen de forma, realizado con-fundamento en el articuio 38 de la
Decision 488 de la Comisién de la Comunidad Andina, se le comunica que:

- Debs allegar el poder otorgedo al abogado que aparece en la solicitud como
apoderado, con #f I'eno de los requisitos exigidos en el Cédigo de Procedimiento Civil

- Debe aportar la traduccion de Ia solicitud presentada como solicitud colombiana.

En cumplimiento del articulo 39 de la Decisién 488, en concordancia con el articulo 85 de
ia misma decision, se le requiere para que dentro dei thrmino da dos (2) meses siguientes
a la fecha de notificacién del presente oficio, complate |os requisitos anteriormente
enunciados. En caso de no dar cumpiimiento al presante requedmiento, la solicitud sa
considerard abandonada y perderd su pralacion.

a lo diapuesto en el articulo 8 de Ia Resolucién 210 del

: . , {4 AR, 200
E! anterfSr requerimiento fue nofificado por fjacién en lista de fecha

80 racusrds & Interesado quo dehe presentar. dente do los diecisdls Iteses siguaries cagtedos 8 partr do s feoks
presentaciin de la socitud auya priadded 6 mvocs, coplt 48 3 misne osriificads por b autoridad quo ko expidd y, en
£4608 W que baya luger, Ia taduccidn simpie del capitilo revmdicsiorio. E incunpiwento de dxde plazo. aoaTesni
pércida da In peloridad irnvooada
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