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Estructura del grano
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Fig 2-0.  Seccion longitudinal de un grano de nﬁm m:ndd: kam::!:mﬁ.{ﬂ:‘.gm(ikn del Dr. Klaus Brenner y la Weisshemmer
TABLE 8.2. Approximate grain size and the proportions of the principal parts comprising
the mature kernel of different cereal seeds
The data are typical or average values derived from a number of sources (see
Simmonds 1978)
Cereal Grain Embryo Scutellum Pericarp Aleurone Endosperm
seed weight (%) (%) (%) (%) (%)
(mg)
Barley 3645 (4D 18 18 183 790
Wheat 30-46 (40) 12 14 80 70 82
Maize 150-600(350)  1-2 70 55 82
Oats 15-23 (18) 1'6 1| 28-42 56-68
Rice 23-27 (26) 2'S 15 1:5 5:0 89-94
Rye 15-40 (30) 1-8 17 12:0 850
Sorghum 8-50 (30) 8-12 7-9 80-85
Triticale 38-53 (48) 34 14-4 82:0

A Values in parentheses are typical values for plump grains.



Textura del endosperma

Principalmente se refiere a propiedades de la molienda y
segun la resistencia del grano a transformarse en particulas
de harina.

¢ Duro

¢ Blando
Vitreosidad

Se refiere a la apariencia del grano cuando se examina a
través de un haz de luz blanca o con un fondo oscuro.

¢ Granos vitreos o translucidos

¢ Granos no vitreos u opacos

Trigo Cebada
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Almidén: Amilosa + Amilopectina
(20-30%) (70-80%)

Amilosa

Normal 20-35%
«/Waxy <15%
~High  >40%

Amilopectina
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Fig. 4. Biochemical pathway from sucrose io starch in developing wheat endosperm: source
Keeling er al. (1983).
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Fig. 2. Schematic representation of starch granule structure.

Amylopectin molecules are represented by branched structures and
amylose molecules by thick unbranched lines. Concentric regions of
crystalline amylopectin (CAP) and amorphous amylopectin { AAP) are
indicated. The chain lengths of the amylose and amylopectn
molecules are not drawn to scale. Protein molecules associated with
the granule surface are represented by open symbols, proteins Jocated
within the granule matrix are represented by filled symbols.
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Table 4. Modal diarceber (pri), roodal wolura

eranules (rollions) i Schoomer barley

‘Treatrrents :
Treatroerd Tvfod ol diarveter
A-fype E-type
240 i9.0 3.2
2402 182 3.0
24430 124 2.4
Mean 1.5 31
4002 173 3.2
lsd. (P =0-08 iR] 0-3

Savin et al. 1997



Haddad et al.
JCS 34 (2001) 105-113

Endosperma de un grano de cebada

croscopio elec

inar (izquierda) y después de completar varios dias de germinacion

(derecha). En el prim observan los grénulos de almidon grandes (L) y pequeiios (S,) incluidos

entre las paredes celula in degradar (CW). En la parte derecha se observan dichos grénulos comple-

tamente liberados de las paredes celulares y con algunos agujeros producidos por la accion de las amilasas

(seccion en recuadro A). (Por gentileza del Dr. Jorgen Larsen y del Carlsherg Research Laboratory de
Copenhague, Dinamarca).



Sintesis de proteinas

solubilidad

Clasificacion de las proteinas § tamario

secuencia de AA
s

Clasificacion de Osborne (1907)

> agua. ALBUMINAS

» sc. salina:  GLOBULINAS

» alcohol-agua: PROLAMINAS (o GLIADINAS)
» ac. o alcali: GLUTELINAS (o GLUTENINAS)

En general, las prolaminas y glutelinas son las
proteinas de reserva en cereales y las globulinas son
las proteinas de reserva en las dicotiledoneas



» ALBUMINAS 22%
»GLOBULINAS 15%
»GLIADINAS  40%

»GLUTELINAS 23%

Stone & Savin (1999)

Clasificacion basada en caracteristicas biolégica
Funcion y localizacion (Shewry et al., 1986)

Origin

HMW subunit 5 (Glu-D7) ~

HMW subunit 6 (Glu-81) —— High molecular weight

" (HMW) glutenin subunits

HMW subunit 8{Glu-81) ——
-

HMW subunit 10 (Glu-DT}

—» w-gliadins

Low molecular weight
glutenin subunits

& o p-. y-gliadins

Fign 34, A of an SDS-PAGE lon of gluten proteins of ov. H H
Wi, Showicg he HMIN subut designations and gene foc, Godding & Davis (1997)
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CHAPTER 9 FUNDAMENTAL ASPECTS: THE PROTEIN FRACTION

TABLE 9.3. Classification and characterization of wheat storage proteins according to

Shewry et al. (1986)

Sulfur-rich HMW

Aggregated HMW
a-gliadins  y-gliadins  gliadin subunits
LMW subunits of |

Prolamin group: Sulfur-poor
Classical

nomenclature: w-ghadins
Partial amino acid

composition (mol %)

Glutamine 41-53
Proline 20-30
Glycine 0-9-1-4
Phenylalanine 8:1-9-0
Cystine/2 0
Methionine 0-0-1
Molecular weights by:

SDS-PAGE 44-74000
Sequencing —

Structural gene

located on chromosome:®  1AS, 1BS

DS

of glutenin glutenin
3642 39-40 38 34-39
15-16 18-19 15 13-16
1:9-2-7 27 33 14-20
3-7-3-9 1-4-1-7 47 0-3-1'1
1-8-19 1-:9-2-0 257 0-4-1'5
0:9-1:2 0-9-1-7 0-6 trace—0'4
32000 38-42000 3644000 95-136000
31000 — 33000 64-70000
6AS,6BS  1AS,1BS 1AS,1BS 1AL, 1BL
6DS 1DS 1DS 1DL

ASee below for further discussion regarding the chromosomes controlling the synthesis of
different wheat storage proteins.

Harina + agua

ONONG)
ONONG)
ONONG)
ONONG)
00O

00000
00000
00000
00000

&

Gliadinas=gluteninas

l Gliadinas/gluteninas

I Gliadinas/gluteninas
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Proteinas del gluten del trigo

’ Glutenina Gliadina
elasm %osidad

1%

Gluten viscoel astico
%&‘ B 7 %l

Masa viscoel astica

Javier Pefia
CIMMYT

Calidad de Trigo

Las propiedaes

de calidad de

panificacion dependen
principalmente de las
propiedades viscoeldsticas
(fuerzay extensibilidad)
del gluten

A la vez, las propiedades
viscoeldsticas del gluten
dependen de la
composicidn de las
gluteninas y de las
gliadinas

Javier Pefia
CIMMYT
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Brandt 1976 Albumins -
Rahmanet al Globulins and Glutenins
1982 :

% Ee—— .
Savin (1996)
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