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S E QT I 0 N I 

I N T R 0 D U C T I 0 N 

A N D 

REVIEW OF LITERATURE 



du~:trial '·1- ; C' _L v ...J.._ ...._, 

\_)() ._i ·; , _ -~li __ - , · 1 :tT J in-

uc "l primarJ,ly , , 

The annual world 

production oi" Lluize i:c; neetrl~' 475 bitlion ::;JOunds (Kent-

Jones, 19')7). LHce ::tll oth''' cerccals, rnah" e is not a 

complet'e +"oo' because its ~)roteins :::re notably lovJ in 

tryptophane, hich nay serve '13 a precur' cr ot niacin, 

0.2:1 the otl::c r he.J'l(l 1 maize 

contains "lit> :c;ein an :,lno:ct equal aL~our::::; of an aclequate 

pr:ltein, :"lau;,l:" i'olutcl::n, v,chi;h ic; capable of supporting 

ic~:::· U[~e: as foe:::_) maize yields more in-lust-

It F probably the 

ch :ape::t ,r_ d' ··:\.1:1'' 

c v ,iL lJl l J, ::.'(. ·1~. j:~ .. ustrial ~s(·~ F:roP.] the S"Gand-

:::-~er tl_(-·:~ c:C curn in :;..ndustry 

is necciecl .. 

si:~ing o_: E<r::·; , pla;_:, ~~ic, cL- t:ergentc, a.n'-- fermentction 

inrlustrit~s c 



1'he :indu~~tria __ u,:e:c- ,)f lJ<::ize may be divided into 

Dry milliilf';__lll:_c c;e~§.S.; which utilize large quan­

ti ties of maize. It.:> .Iain p:roducts are corn meal and 

flour. 

On the other lu"r._c: Yi?.:t.. .JI.illing industries are great..,. 

ly intereste<l in ti·1e 't .-rch part of the maize kernel be­

cause of it E. chemical a l_d colJ oidal nature which make it 

useful fm- v- rious focd and ir_:lustrial purposes such as 

bakery, p'_af't~_ c -, papec. , anc_l_ 'c(c:tile industries (Cannon, 

J.A. et al, 1952). Iflor:ovEr hcmicelluloses in yields of 

32% to 4075 1:ere extract• ·d "rorr connercial c-oarse filler as 

an impolo~~unt by--product of thE wet milling process. Corn 

hemicellulose,;, are ;::;upe: ·ior to other connercial gums in 

reg2.rds to tlwir high ,; •lu-'"ili ty, complete dispersion in 

water, an~L i::ith toleren· e for 1 wide range of acidity. 

The::-e hr•m:i_ccU.uloser; 1•u b:c uced as adhesive material, 

or i.S fix~:l.[; ;_:•,ent i_n ~; :xtilc j_ndu:.:try (Wolf, M. J. et al, 

195~) . Net ;u~ lling ind :ct_~ie: CJroduce starch, feed, 

syrup, succr, oil, dcxt-in, and gums (pentosans). This 

type of millir-g requ::_l . E-cr •,ins 7Jhich are high in starch, 



o.~l C:i.J1' :l~·c-~_{::;._n. bi~·lc.e I2:.'_ll?.,'; cont.s.ins :1round 707; (dry 

basis) ,_ Gdj_'r b_, a \rari_•_tior~- c-;· one or ·bJJo p-.-;r cent is im­

por:ant in large SC2.l0 opnrTcions (F •. A.O., 1958). 

hlaize is also an important raw material used by 

dic'tilling irdustries in 'che production of ethanol, buta­

nol, ani acetone (F.A.O., 1958). 

Thus it L obvious ·that conducting a survey of the 

chcnical composition oi' the lccal uaize ke::'nels (varieties 

and hybrids), ;:end of the physical properties of its con­

sti '~uents i: · :1ighly i'll"oortal,t in order to provide informa­

tio.n nccedecl tor the increasccl industr~Lal utili2.ation of 

maiO" e. 



:oTBUCTURE OF THE 1\!ATlJRB CORN KERNEL 

MaizG 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 (A) (Fig. l) which is composed over most of -uhe ker­

nel of four layers of cells; epidermes (16), mesocarp (17), 

cross celJs (18), cmd tube celLs (19). The pericarp con-

stitute~' on average 5.5% of the Yihole grain. The ba:;al 

rennantro of the silk (l) are attached to the pericarp on 

the basal -, Ggion of ~che grain. On the opposite s:'cde of 

tr.e grao'-n, there is the tip C3p (14). The endosperm (B) 

which fo•:nu:: the mo.jor part oi:' the corn kernel (82/6), l r __ ... , 

cssenticJ.lly the storo:;e ti:;sue in l'.'~lich are t'ound the 

m'trients cmd mnstly consif:t"~ of starch. The outsrmost 

V :rer of tho cndosperu i_s the aleurcne layer (2) WLG.C 

wl:ich there is the horn;y ondo".perm (4) ncar the center 

o::· the ~'Grnol and under the dent is the c;tarchy endos­

perm (3.'· S"hc embryo or t)l_e germ ('1) is situated at the 
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lei: r; oi l.nc ''t:rncl. lt forme· about 11.0% - 11.5~0 of the 

gr lin 11eight and i.e compo,,ecl of :-

1 The scutellwn (5) which is primarily a feeding 

organ for the germinating embryo, and forms about 

10.1% of the embryo. It consists of scutellar 

2 

epithelium, parenchyma, conductive tissue, and 

epidermis (16). 

The embryonic axis which is the rudimentary plant. 

It consists of ; epicotyl or plumule (7), coleoptilc 

(6), primary root (ll), and mesocotyl (8). 

'Th2 relationship bet•.·reen the structural parts of 

tbe corn en in is the basis for many types of processing. 

~.~ore over. these structural part.s differ in their cherrical 

tbe product:: :3.nd by--pl·oclnci :: ob t;ained differ character-

The t.i.;.;sues of th(' ·:iifferent regions of the corn 

g·ain a:<>C :'c:iCcOJ.'ltinUOUS. mhis discontinuity facilite.tes 

t' :eir sc )<en·. tion during tL., •;et milling process for the 

-r, 
;., .• 



RSVIEW OF LITERk1URE 

Chemical Cm,l-:Josition of the Mature Corn Kernel : 

The greatest portion of the carbobydrates and other 

constituentc of maize plant are stored in the kernels. The 

proximate cl1emical composition of maize varies somewhat as 

a result of the effect of heredity and environment. 

The average chemical composition of the maize kernel 

at an ave~ca(';e of 18.5% moisture content reported by Kerr 

( 1950) is g_i ven in Table l. 

Chemical composition of maize kernel. 

NJoj c;ture 
St,,rch 

Crude vrotein 
Etb;r ux·truc·i: 

Crc:_de fil·c:r 

F·entosan:: 
V.'ater Holubl :· :~nd undeterrnined 

Percent 

18.5 
55·5 
8.2 

3·0 
1.5 
2.4 

5·1 
5.8 

1oo.o 



;;;· c:onst;ii:;uent.·. of malZG kernel i.e. starch, 

r~~c:'_on.s CIL. l;he g.l~ain aE; shmm by Caruwn, J.A. (1952) in 

':'able 2. Distribution of chemical constituents 

in the maize kernel (per cent of total 

constituent, M.F.B.) 

P e r c e n t 

Hull Endosperm Germ Tip cap 
5-8 81.1 11.0 1-4 

·---- ----------------------------
6.65 87-11 4-71 1.56 

Stc•rch 0-50 9).90 1-30 1.00 

Protein 2.00 74-30 22-90 (1.80 

Oil l.lO 15-10 83.00 0-70 

Ash 2.40 17-00 79-60 0.80 

---- ------- --

Por·t C.:G.G. (1912) who reported an average pen-

toL '-ill co:·tent of 5. 77~; for the corn kernel, found 48.6% 

o:l' the: pc<:Lo ;:n jn the hull, 1. 7~[. j_n the endosperm, and 

8.'--% in t:'. serm. Ver Hulst, et al. (1923) reported 



Enc.1 ospc, 

maize }c'-' c:-HJl cll'G; dGnt, SVIC;C t, flint, pop, Vl ax:y, and floury 

maize. These t;ypcs, how eve:::, may bC; modified greatly by 

breeding and_ soloction (F. _"\.. 0., 1958). 

It '--Eu: observed by Eynon, L. (1928) that the endos-

perm tissue of the corn kernel consists of two main regions; 

th:; crown rc,cion containir~ starch which is pac'-'ed quite 

lol:Sel;y i"l cn:s.trast to the tightly-held starch embedded in 

Cro~n starch consists 

pr:'_marily of ro:mcl granul:;s, v:hile in the horny regions 

st.:;rch grmm~_es arc S!:!aller polygonal embedded in sheets 

cf finul,: ~:"yj_ded glu-tenous u:atcrial. This structure 

ma':es it iit'::·icul t to rc;movo th:; protein coagulation com--

plutely :;:"ro--_ c:aize Btilrch. This is the r0ason why wet 

ancl proce ''·' :s ·,'8~.1 as softer t;ypcs. The proportion of 

::::tccrch ·:ncl the: c·.hapP nf the cro·sn region 

in the: m ._:i_ z c kernel rcre di;:.~tj_Ylf)t-tishing charactGristics 

In the more floury 


