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The industria_ uses ol neize may be divided into

the main fellowing catowories -

Dry milling pricesces; which utilize large quan-

tities of mairve. Its .zain products are corn meal and

flour.

On the cother haond wet rilling industries are great-

ly interested in the =t rch part of the maize kernel be-
cause of its chemical and celloidal nature which make it
useful forr v rious food and irdustrial purposes such as
bakery, plast’c, papei, and Ucxtile industries (Cannon,
J.A. et al, 1952). IHor-:over hemicelluloges in yields of
32% to 405 were exbtracted Fror commercial coarse fiber as
an important by-product of the wet milling process. Corn
hemicelluioscr are supeilox to other commercial gums in
regerds to their high s lunility, complete dispersion in
water, and tigh tolerene for o wide range of acidity.
These hemicelluloses 1a bz uced as adhesive material,

or =s Tixing zgent in Soxtile industry (Wolf, M.J. et al,
195%) . Wet milling ind stoies oroduce starch, feed,
syrup, sunar, oil, dext-in , and gums (pentosans). This

type of milling requ’z.: svrains which are high in starch,

Central Library - Ain Shams University




oLl & orecsin.  Slnce nadze contains around 70% (Ary
basls) wtarch, a varistion of one or “wo par cent is im—

porrant in large scele operations (F.A.0., 1958).

ifaize ds also an important raw material used by
dictilling irdustries in the production of ethanol, buta-

nol, ani azcetone (F.A.0., 1954).

Thus 1t 1. obvious that conducting a survey of the
chenical composition of the lccal wmaize kernels (varieties
and hybride), znd of the physical properties of its con-
stisuents iz aighly imoortant in order to provide informa-

tion nueded Tor the increascd industrial uvwbilization of
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STRUCTURE OF THE MATUR{ CORN KERNEL

Malze belongs to the botanical genus Zea and com-
prises about 507 varieties. There are, however, only two
types of commercial importance, namely Zea indurata "flint

corn" and Zea indentata "dent corn".

The corn grain consists of an outer hull, or peri-
carp (4) (Fig. 1) which is composed over most of the ker—
nel of four layers of cells; epidermes (16), mesocarp (17),
cross cells {18), and tube cells (19). The pericarp con-
stitubtes on average 5.5% of the whole grain. The basal
remnants of the silk (1) are atbtached to the pericarp on
the basal reglon of the grain. On the opposite side of
the grain, there is the tip cap (14). The endosperm (B)
which forms the major part of the corn kernel (824), is
cesentially the storaze tissue in which are found the
nutrients and mostly consicts of starch. The outermost
leyer of tho endosperm is the aleurcne layer (2) unicr
which therc is the horny endosperm (4) near the center
o the wernel and uvnder the dent is the starchy endos-

perm (3). The embrvo or the germ (D) is situated at the
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pace ol bt kernel. It forme about 11.0% - 11.5% of the

griin weight and is composed of :—

1 - The scutellum (5) which is primarily a feeding
organ for the germinating embryo, and forms about
10.1% of the embryo. It consists of scutellar
epithelium, parenchyma, conductive tissue, and

epidermis (16).

2 - 'he embryonic axis which is the rudimentary plant.
1t consists of 3 epicotyl or plumule (7), coleoptile

9

(6), primary root (1l1), and mesocotyl (8).

The relationship between the structural parts of
the corn grein is the basics for many types of procescing.
Moreover., these structursl parts differ in their chemical
composition. Thus when they are separated in processing,
the products and by-product: obtained dirffer charactor—

icvically In their composition.

The tissues of the different regions of the corn
sain are disconbinuous. This discentinuity facilitates

thelir scparcotion during the wet milling process for the
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BVIEW OF LITERATURE

Chemicald Comnosition of the Mature Corn Kernel :

The greatest portion of the carbohydrates and other
constituents of maize plant are stored in the kernels. The
proximate chemical composition of maize varies somewhat as

a result of the effect of heredity and environment.

The average chemical composition ¢f the maize kernel
at an averagme of 18.5% moisture content reported by Kerr

(1950) is given in Table 1.

Talle 1. Chemical composition of maize kernel.
Percent
Meoisture 18.5
Starch 55.5
Crude protein 8.2
Ether cxtract 3.0
Agin 1.5
Crude fiter 2
Pentosans 5.1
Vater soiuble and undetermined 5.8
70C0.0
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oconstituents of maize kernel i.e. starch,
poosein, il and ash are distributed in the different
regions ol the grain as shown by Cannon, J.A. (1952) in

Tabie 2.

Table 2. Distributicon of chemical constituents
in the maize kernel (per cent of total

constituent, M.F.B.)

Cowponent Per cent

Hull Indosperm Germ Tip cap

5.8 81.1 11.0 1-4
Carbohydraten 5.65 87.11% 4.71 1.56
Storch 0.50 97.90 1.3%0 1.00
Prctein 2.00 74.30 22.90 .80
0il 1.10 15.10 8%.00 0.70
Ash 240 17.00C 79.60 .80

Por:t, C.3.G. (1912) who reported an average pen—
toran corbent of 5.77% for the corn kernel, found 48.6%
of the pentoran in the hull, 1.7% in the endosperm, and

8.4% in the germ. Ver Hulst, et al. (1923) reported
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Endospoe

doime g oxwbremely roriablce.  The main types of
maize kernel arey dent, sweot, flint, pop, waxy, and floury
maize. Thesce Types, however, may be mnodified greatly by

breeding and gelcction (F. A. 0., 1958).

It wai observed by Iynon, L. (1928) that the endos-

perm tissue of the corn kerncl consists of two main regionss

the crown region containing sbarch which is paciked quite
lovsely in contrast To the vigatly-held starch embedded in
the horny rToeyions of the endosperm. Crown starch consists
pPrimarily of round granulczs, while in the horny regions
starch gromwni.es are smaller polygonal embedded in sheets
cf finel; divided glutenous mabterial. This structure
maies it ddiliicult to remove the protein coagulation com-
pletely “rom wmaisce starch. This is the reason why wet
mi~ting industry claing thev flinty types do not steep

and procecu s wrell as softer types. The proportion of
crown to horv ghtarch and the shape of the crown region

in the miizce kernel are dictinguishing characteristics

for the il lerent tynes of midze grain. In the more Tloury
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