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INTIRODUCTION

Baked  peoducts corstiiute a  significant
romanant of the dicl in Nqgeria, These producls
{bree . oiscuis, daughaut, bins, elc.) are produced
mainly funi wheat flour, which is largely imported
into (he country thereby deowmg on a signilicant
Gonvion of the scares ard mcagor foreign aachange

*earmings of the country,

In order o conscrve Ioreign exchange and
mzovrage loeal production of wheat subistilules
iother cereals), project was mibated on the
devzieprnent of the technolor y for the production of
aceeplable composite flour lo cul dovwwn an the
mapar cost of production of baked products. Among
e olher coreols, sorghum has found important
application in composilo Hour Tormulation due lo the
cormparable biochemical characlenslics to wheat in
bread and other sonfoctionanos (Olugbersi, 1993),
Aluko and Clugbomi {1869) (nd Olugbesm {(1EHI3)
reported thal aceeplable breadt was produced whoen
wheal fiour was subsituted with 30% sorghum
fliour, Onyenckwe and  Olugbemi {199%) also
repoited 1hat acceplable brea ] could be proditted
when up to 20% of wheat s substiluied with
sorghurn flour, lhe broad nhaowever tended 1o
crembit, Subsiitulion of wiweat ficur up to 80% and
40% gave ncceplable cookie: and Liseuis; cake
and doughnul iespectively { dnyoanckwe, 1995)
Consumer grgancleplic evaluaion showed that the
appearance, fasie and smell o1 the wheal/sorghum
composite bread woere more seceptabile than the
texiuie, Also mprotoin content of the gomposile
oread was lower than that of w~hole wheat bread
{Onyenekwe, 1910).

Lonngponding Author

"

Three major areas of inportance in sornum
composite flour fanmulalions are the yvield, baking
qually and nutritional value ol the comgposi: tour.
Chemical compasition of sarghium and ity G:airable
qualities is markedly influenced by enwironnmznial
condilions, grain yickd, and available nilionein b
well as Ihe genolype of the varicly. Que 1o the high
potentials compos llour holds lor \he Lakery
industries, conlinucy.  oflorl should b made o
identify nearly releasc., vonelios of sorghunt thal
have the desirable  baking  characicristics
compulrable to whoat

MATERIALG AU METHODS

Malcrials

Ten cultvars of sorgluin (Sorhum en)
used for this sty weore gqrown in the o
expermental Tarm of the Instituie Tor Agriculiural
Rescarch, Ahmadu Belo Universily, Zaria in 1998,
Malured seeds woere harvesied, cleaned and siored
in lightly scalcd comainers @l room lemgemure
until mady for use, Commercial whaal flour was
purchased from daeal Flowrs i, Kadana,

All chemigpls snd reaorrts used woere of
analylicat grode and wopplicd @, British Drug House
{BOHY.

Chemical Analysis

Mostuie conle, ash, srade fal (upd), crude
fibre.  pecicm and  lotal carbohydrote  were
determineu by method of AGAC {19807 while wal
and dry glutons content by anethod of AACT (1980).
Solubie and total starch coments were paalyzot by
Dubais of o/ (1056 methad and maltase conteat o
Borlmer (1080 mellod,
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RESULTS AND DISCUSSION

The resulls of the proximale ompozlion of the
sorghum cultivars and wheal shovwn in Table 1
revealed thal moisture conlent ranged froim 1.20 10
1.92% for sorghum and 1.76% for wheal. Thi index
jeve! indicative of poor storing characlerishes for
cereal is 13.50% (Christian and Kaufwan, 1G4}
Ash conlend of sorghum ranged lrony 1,06 1¢ 1.55%
with improved SRNARMT ang KSV4 having the
lowest and highesi values respectively, However,
the ash contenl of wheat flowr (1.03%) is thadowes!
compared e sorghuns cultivars, Lipid content of the
sorghum cullvars ranged from 2.22 to 3.56% as
compared to 3.65% lor wheal. The low levet of lipid
in the llowr allest 1o the sultabilily of the cullivars for
haking m lerms ol good kecpung gualily whila
sullicient anough (o parlicipale in the lermulation of
dough slruciure (Marin ef al, 18491). Grude protein

content of sorghurt janged rom10.08 (o 15.697%.
wrhile thal of whical was 1.0 5%, which alt fall within
e 10-20% prolemy cectent requdred for good
tbaking propedies {Oow. an, 1981). Crude fibre
level for sorghum ranged s 1.04 to 2 81 and tha!
of wheal wasg 1,215,

Table 2 showed the carbiiiydrale compasition
conlent of snrghium cullivars oo wheat, The iglal
starch contunt ol lhe sorghum o hvars ranged from
32.81 10 93,60% while hal of ~.heal was 79.69%,
KSV8 had the inghast (7.00%) soluble stareh lovel
with K5V having he leaslt {0.39%). however, the
soluble starch content of wheat was 2.53%, Mallnse
content of sarghum samples ranged from 1,48 (o
G.12% while (hat of wheal {1.14%} was the lowest.
Il is well established thal the abiMy of Nour o fouin
highly sceeplable dough is dependent on protein
slarch inleraclicing  Solable sugars have been
reporied to incroase the Yoof volurne {Ment, 19801,

Table 1. Proximate Campoesitian of Tan Sorghum {S bicofor) cullivars compared 1o wheat (% wiw)

Moistue | Anli Crucde Fat Crttde Cathohydrate Crude

. Protein Fiure
KSvs 1.40 2 008 1.50 4 0,03 | 256502 0.20 ) 12,92 2 0.29 pz297 .02 2.51 1006
KoaVve 1372002 1.30:Q05 | 2292020 | 15691035 80.7r 1.04 £ 0.01
K5V 11 1431004 1224002 | 231 £0.11 11082025 B4 305 004 2.70 1 0.91
KSviz 1761005 | 1311003 | 2.22 +0.09 15.55 1 0,31 80.95 2 0.99 1.04 1. Q.08
Kavia 1.892x 007 .26 1 0.04 341 1008 13.44 £ 0,27 81,04 £ 103 2.60 ¢ 0.05
KSV1d 1483006 | 1.24 2 0.04 { 3.27 0.1 i0.66 10,30 84,91 & 0.89 2724000
KSV15 1442002 | 13514008 { 248 20,04 { 1227 0,30 84,89 1 1.82 2378000
ICEVI 1762003 1 1.20£0.03 | 27020.09 | 1245+ 0.32 BALB1 .M 1.524 0.0
1CSV40D 1764002 | 1.21£004 1 2832010 { 1160+ 0.24 84.50 1 1.21 1.52 2 0.0
improved SRN434 120003 | 106 +004 | 3.56£0.06 | 10.0821 G 18 85.3211.02 2.69 2 005

WHEAT 1.76 1 095 101+001 | 3652005 | 14051 (.54 8132 +1.04 AN N8

Values are means & slandard devialions of Uriplicate delerminalions.

Table 2. Carbohydrate and Glulen Composition of Ten Sorghum cullivars compared to wheat (% wiw)

Total Starch | Soluble Starch Matlose Wet Gluian | Dry Gluten

KSvA4 3281020 0.56 £ 0.30 309+ 007 | G9.44£0,94 .52 £ 0.54
K5ve 32,67 1 0.32 7.00 % .09 296401 | 572.564 087 | 11.04 006
KSV11 46.80 1 0.12 0.70 £ 0.01 4304032 | 16524041 | 12.76 £ 0.31
KSV12 37.50 1 0.40 0.39 £ 0.02 6.12£0.51 [ 50121001 | 10842043
KSV13 93.80 10.08 0.39 % 0,04 1482007 [ 67924102 | $68+0.070
K5V 14 51.50 4 0.10 2534021 430%0.70 | 67.9211.21 7.28£01"
K5vib 56.26G £ 0.14 3894023 3504020 [ $6.84£08h | 11.042L 100
1CSViHI 93.86 £ 0.06 3.50£0.08 6122022 | 73122109 | 8481012
ICEV400 8431 % 0.50 Q.76 £ 0,05 6,12 40,34 G652 1 0.91 832101
Improved SRNAB4Y | 90.70 4 1.05 0.58 £ 0.08 3431009 | 64.0821,0% 9.56 & 6.06

WHEAT 796+ 0.98 2.563£0.09 1144001 | 3960+073 | 18524034

The we! and dry ghrien coalenl of sorghum
samples ranged from 16.52-732.12% and 5.68-
12.76% while thal of wheat was 39.60% and
18.52% respectively.  Alfhounh  the dry glulen
conten! of the sorghum cuilivars was generally
lower than the commercial wheat stidicd, some
cullivars from lhis study such as KSVE K5V,
KSVi2 and KS5WV18 had qliten conients  Lhal
compared [avourably with laral varicly of whea
{13%) thal have beuen reparicd jo have good baking

proportivy (Orahwi a2 o), 1005), .

Essenlially wheat ~unlaing hve dilferonl clagses
of prolein, which achude  albumin,  globulin,
prolease, prolamin {gaadin) an:l glutenin). Ghadin
and glulenin logether with water and salts form the
weli-known giuten  Glutendin imparts rigidity {a the
gluten wnilz ghadin, which 15 sofl is responsible for
the by (Omwichicen 1991}, Studies on the
amine acid composilion ©of qgluten showed that
gluitamune accaunl rcasenasly well for Ihe high level



of nitrogen gresert (Cat: nupaclar of af, 1871), The
neuiral polar residue o gletarnine makes glulen
water insoluble  buat culliciently  bydrophilic  to
compete strongly with s arch for the absorption of
waler in dough. Furthenngre, the strong lendeney
of giutamine residue U hydeggen-band together
conlritites {o the viscaclashc propertics of glutea
necessary {or a dough (o relasin gog Gubbles during
bread  making  {Omwhiren  15491).  Sorghum
proleins, although made up of gicbulin, aloumin,
prolamins and gluten arc low in glulamine. This low
ievel of gitamine could bo responsible for the
inetastic nalure af sargham ttuten and the aability
al dough ta rotain gas beibbles compared to whaal,
Mare s0, penlosans lave Deen discovered aff
recent 10 acl as swelling and starch binding agentin
composile fiour in developing dough with high
enough gas retention ¢ apacity. Pentosans which
zic water-insoluble arabnoxyian have the capacity
lo 5wzl when mixed will waler, Sorghum has been
reporied to conlain 5% p watosans. s baking quality
could e improved by pre-fefmentation during which
the bound perlasans peeseni in the cell wall are
released lo padicipata in dough formation (Marlin al
), 1991}

The present study Las wentiled KSV8, 11, 12
and 15 as sorghum  cuilivars witn lavooratic
biochemical paramelers nompared ‘o wheat for
baking. Assessmenl of lthe ghtten gqualily with
rospec! o aming  acd  composition and e
appticabion of idenlifiey vaciclics i baking is in
Rrogress.
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