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ABSTRACT {

The study investignted the physical and umnry pperties af gluten-froe hiscuits produced from

composite flour blends of mnltugmn of soeghunyS), pear millet (P) , Kodo millet (K) and P.
putmonarius (M), in the ratio S:PK:M;  S0:00000; 10 (MMF), 50; 10.30'10 (MMF1], 5120:20:10

{MMF2), 50:30;10:10 (MMF3), 50:25:15:10 {MMF4) and 50:15:25:10 {MMF5) respectively. The
physical properties ranped from 866 « 1213 g, 547« .33 cm, 0.55. 058 eny, 8,77+ | .54 und 2.30 «
2,90 kg For weight, diameter, thickness. spread ratin nnd breuk: srength r:spe:.m\ely, while the senscay
parameters ranged from 5.96.7.60, 5.06- 7,83, 481740, 4.76 -7.30 and 5.20 <780 for appearance,
copiness, Navar, mouthieed and averzll acceplability. Thene were sigrificant {(p=0415) amang the
samples in the measured attribates. The raw material compasition bad a significant effect on the
sensoey und phyxical properties of the bscuiis. Funbeammore, the seasery evaluation resales indicated
that the various multigrain « meshroom (P pulenaies) biscuits preduced wene scceprable. However,
hiscuit sample MMF 3 was the mast acceptable which can be exploited @ the production of gluten free
funcuonzl besouit on a cammercizl scale in houschold in vied of the easy accessibility nnd availahiliy
of the grains. - .
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LO INTRODUCTION

Bescuits are Neur-based edible baked seacks that have beee deied o an extreenely low uwisture level
Paszries such as biscuits and dread have increased in developies cocseries like Nigeria and it has
grown in popuianty among the youneer enes {Avo eraf, 200531 The basic ingredien? us the different
types o hiscua peoducton includes flowr and waer mixture that may also contain oil, sugar and sal
Nigeria is the sunsder ane producer of Sorghum i Africa: serghvunt and millets are 1nvaical Lowcost
cereal gras bat diffenn weams of graie stracune and <2 femical co mpesition Jean o o, 20170 There
IS iz aneredsed 0 ediieation of sorgham aed cncllers worldwide worcadyn cot batidl st esals. nos.
akohulic und aleobolic beverages They are relevant o che applicanon of gluten-froe poeducts (alos -
cr ol 2L T

Ladible muslyvens are Consaderce daaihy toad npredients Fecaase they contain Righ levels of guatiny
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sod ez dannle Sackedrolnaes v buch eakes theny sucable Fer wapron s ag the nurswash protize of Koy
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Kado millet, peard millet and an;)mm bicolos were pumhnsed from Kure market jn Minma Niger :hbe,.

while the oyster mushroom was purchased From Suunnuhlc Dunumlrutm Farmxs, Omm Abup
Migeria. ‘

, ‘ . 2.2 Production of graim flours

The grmns were cleaned manualky hy hnm#ur:.kngg 1h¢ -nhnﬂ' nnd dus&. Stanes wre rcmvod by
washing in clean waler (udmmmmm) The washed and stone freed gmins were aven dried 21 $55C
for 3h, milled wsing milling mochine (Lcnumd I!l:nder’l b pm!um sorghum bi<olor [SH), kodo
millet (KM), pear] mitlet (PM) fours, The \'.'maus mullcl ﬂuws 'm.u: xlcvnd {170pm], packaged ina
Ziptock bag and stoced wnder oam temperature. !

2.3 Preparation of mushroom (P, pu!mmim.l ﬂnur.\ ‘

Mushroom {£. pudmonavio ) fhour was prepared were washed !humnsghlg ti remmone all the exfraneous
muaterial before wven drigd 2t 50060, The frusing bedies wer: gnounded o BEne powder, sieved (250
pm) and ssored i tightly stopper bottles pesor 1o further analysis

2.4 Production of bvewdns ‘ Al
Biscuits was preparcd foom the compasite four blends of sorghem § S5 peor mitlet (PR Kodo mallet
{Kp and £ pudsonaciny (MY in the raio 5:PEM 900 {): L (MMEp, 50; 10:30:00 { MMFL 3.
SOe20:2E10 IMMED) 30 3 Lo W §MMERY |, 30:35: 05 10 OAMEF4) and 500 (325010 {MMFSy
respectively. Ten percens | 10 %0 of mushroom ivclusian was reponzd a5 the best concenstration in
acha - mashroom hiscunt prinductioad Ayo of @f., 201801 The biscuits were pronfuced using the rabs in
method described by Adsewn of af, (20225 (nher inprodients used wy the poecduction of the hiawis
were shertersng (40w, sugar | 30 ) coms search Cdgh, milk (13 m. sl 41 gt and baking poveder {1 gj.
The dry ingredients were “mixed figviber i.h.u"dUth' wizh £22 unitil » conme crumwh-like mixgire wis
astined, Water was idded nnd this was theoeeghdy maed into consistent dvegh. The dough was cnl
ont o predetenmined size and shape waing o biscuir curter and arranged ca pre-oiled (zay and baked
i i peecheated Liborstony ever at 130 FC far 23 nua. Adier buking, the B buscuits were renmved and
allowed 1o coul 22 anibiem HDPREI o i atuiindess claan tray, ru..i-.ul i aimgid plusts transparent
containers aval stoaed it I prbor t subsiquens snlyses and sersan “ealiati; M.

; 25 Jhanalyses wf sampdes :
The pleysical pooocrries of the bisegite, which faglode the weighs, (hickness, diretes, apreac zata s |
break strengeh of the biscuabt s naples won etemmnined pecindi e 1o fhe suthied deserihed by Ao éi ol
pmEa. The ayerage wisigh o 15 buseaiies woags codasnond ineg Eoweh o analyical we ighe Balange, -
Thie dinretes aml chickness of Dbt were e sared o xM a Myt ealiper wiide the spead rade
s denermtnad Frian the pane of @sacter s D) teeheekiesa f Uz D7 The sensee ;mm R BRI
exabisued on i S N.d MIke b h.\‘:. b Levende (200 sein traual p.ngh,l sh wzee ansilaar witks
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'lhn: htghut treak p:lmngtlx wvalie of 290 kg, The break slnmgth value observed is within the nnge gl

~ repanted by Aya et al. [ ZM Ra) fior mchastigenmut lu:t:uls: however it is gencrally higher than the range

1 52». 39 kg mnnnlcd iur nuhm-«mhmom compasile floar-bused biscusits {Aya e al, J01Bb}, The
bireak strength which is a w:rynmpnnnnt bextural ptiributes of biscuits rnng)ed betwesn 24 { (MBF3)
and2.50 kg (MMFh The break strength depicts the peak foroe rexquired jo break the biscuits and it is
‘also an important factor in pnst-blndlmg and pmnsportation. The multigrain samples had lower break: ‘
::tmngth and as xuch could be more Lsum:ptlhlc m dumgcs dumg pmduct illsmbunnn (A.licnh mad
(!hl:cun, MJHj e

Talle 1. Physical propertiex aof Iniwcuils pmlumt lrunl niullignun nd mu:lmmm m ‘
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Biscail Weight Diameter Bmk
Sumples — (g) (emd | fem) _rati steempth(kg)
MMF BA6MDA 6330002 ‘ua.s?*m.m_ (1115001 . 290Me004
MMEL  LR219000  BIER0OD 56503 OSSNz Ze0H0.50
MMFEZ L0080 600000 S5R04 109105001 2734008
MMEY L7200 547006 DS6HO002  BITAMZ 2300 L4
MMES 12139000 610000 8550000 1050008 273006
MMES  SL30A00001  &3SUOAN OSSO0 T1L5HA0L0 28080000
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The pesuls of the senseny araperiies of the bucues are preseniml in Table 20 The mean scones’ Re
sapeasnes, voispiness favoar, mouthedk and wverzil scceprabilzy raeesd doom 67U 20 Tids, 30010 ¢
AL AR o TG T i 700 and 5,20 000 T réspéctively . Wially, thadidenral sample hala
ceeamy yeliowslo appaarance @ congrase 1o the 4:1:?:13:,11:; biscuins samplzs witls aakarker apocanngy
which coukl o e doditrzomed w the high scons o appaince. This may pandy 5 annbaiel o0
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