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Al~slruct: 'l'llc u ~ ~ c c l s  01' tlcldi~~g iliflhrenf cot~canlnttions ol' Afrnttlonrrnn 
tiuiiir?lli (powder i i ~ i ~ l  etliiu~aic c:ctracts) on nutritiol~t~l, pkysico-cltenlical und 
sensory properties of wheat flour bread were examined. 11. tkale!li powder - 2, 
4 and G%t, nnd cthnnolic cxttact (0.1 and 0.2%) were i~ddutl, resl,ectively, to 
Ilour. Uring trtvcogroph lutd con~istograph. the physical properties of the 
daugll-water absorption capacity, tenacity, extensibility, strengrh of flour and 
peak time were evatuated. As the concentration of A. dunielli in die dough 
illcrensed from 0 lo 4K, nlveograpl~ tenacity i n m s c d  from 96 to 193 Inn1 
1 120, exlc~lsibility decreased from 92 to 27 latn, gluten decrt:iised from 12.21 to 
10.56 min, flour strength dcc:reascd from 365 to 255 while consistograph water 
absorption capacity iiicrensel f i o r ~ ~  56.8 to 58.9%. A 24-member panel familiar 
will1 spiced bread found tlrat breiid with A. Jartiell flavour and having no 
clualit)! irnpair~r~rtit c:tn be made with 2% A. danielli powder and 0.1-0.2% 
clliclnolic cxtrilc~. Tlic luwe~ the level of A. dunid: ,)owdar addition, the m o ~ c  
i~c~~l) t i lblc  ihc I~ritf to tlie tustc pancllistu as the golden brown colour of tllc 
crust, texture and 1111ifor1t1 C-ilmb grain of spiced bread were sin~ilar to those of 
1111: control brs1~1 santg le. 

ICeywurds: A,  rkm~ielli; alvcogaph: bread; consistograph; sensory evaluation; 
tcxture; whcat flour. 

i:cbreece to this paper should be made as follows: Adegoke, G.O., 
Awoyele, O.O., Luw~l, R.B., Olapadc, A.O. and Ashaye. O.A. (2008) 
'L:,t't'ccts of /l/Ln~noin~rrrr ckrroit.lli (powder arid extracts) on Ole nutritional, 
physico-chemical and sensory properties of wheat floilr bread', Int. J. Food 
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Dcpn(tpi~nt, ~ $ 1 ' ~  Tycllt~ology, Univcrsity ot.lbudi~n, lbadan, Nigeria. Tln 
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lcaditlg journals. 
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5 .  

Brcid is one of the very commoe baked foods found all over the world. While a variety 
of bread can be found in developed countries, the bread produced is mainly white pan 
hrcad ( L o  et al., 199 1).  Thtfs in most wheat-growing countries, the bakery industry is an 
intportant filclor in thc econolny, and the techniques of production and truatnlcnt of 
bakery products continue to witness new changes and development. When it .is realised 
that problenls associated wit11 synthetic chetnicals ?n foods have been reported (Miller, 
1989), attention can be focussed cn the use of vegetables and spices in bread formulation 
with less LISC ofsynlh~t ic  acljuncts. Noti-toxic food protectants such as potent antioxidant 
atid antitnicrobial agents from herbs and spices have been identified (Chatterjoe, 1990; 
Adegoke and odesola; 11996; Adegoke and Gopalakrishntt, 1998). The spice Afi.nmomunt 
d-ilirtrietli from wllerc A.  clanielli powder was produced (Adegoke, 2005, 2006) belongs to 
tlte fiuiiily Zingibc~.oitcca; it is oval in shape, olive bro\vn in colour with shining 
ilppcitritncc untl li:ts ;I sliurp punye:it task. The antitnicrobinl (Adcgokc mid Skurn, 1994), 
antioxidant (Adegoke and Copa!~~krisl~na, 1998), antibrowning (Adegoke, Fasoriyo and 
Slcurn, 2000) ilj~d prcscryiltivo (Adcgnlte ct nl., 2002) charucterististics of  the spice hnvc 
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Eflects of A. ilanielli on wheatflour bread 

bee11 documentaj. tFu'rtI~erm~re, 'A. Melt3 .which, is pon-toxic (Adegoke et al., 2002) 
reduced the le\rtiis of Gchratoxin A in spiked cocoa products (Aroyeun and Adegoke, 
7007) and of &r&jP! asbdiaied I I *  ,a with hepafairicik (Adegoke et al., 2002) and it has been 
itddcd to f*i&. .,b kontml' qnddjty (~&ojriro' dt'a~., 2001). The phytochemical 
components of A'. durilelli have also beup reported (Fesoyiro and Adegoke, 2007).This 
.work, .was thercfo-. ~r r i ededed .ou t .  td. am&ttialihe. nutritional, chemical and other 
clrnrocteristics of brcad lo .which have been added different concentrations ofA. danielli 
powdcr and etli!tnoic extracts. 

Commercial, rt$iuedq.vjtwtj'rilouii n 11. ,IF.( . wi~kok~iefiqia PIG.), dry yeast, sugar pangote 
:$ial ~ i ~ e r ! ~ P l $ J  -1, :, ' 1 1  p g  salt'!@& ~di"r;N#enii!~lc.) were procured from a local 
I~iiirlcet in lbidan. ktwa. 

~..Vi.umornu~n &njq4l[, p?.wdar ,wag greparM, 8s. dfpyibcd elsewhere (Adegke, 2005, 
2006). ARer prcpwatj~n,. tlt~,ppwder,,wos allowe# to,cuol and then packaged in polythene 
bag. and sealeQ .t.q r~rqv~nt ,  mfii@ur~ .qbsorptioq- Samdes were drawn from the bag for 
spbsequent analysis. (&fegoke, Fasoriyo and Skum 20q0). 

2.2.2 Prepcrr-crtiot~ r$o/ttcmoic: extract ofA, danielli 

7.11~ olianoi'c extrael of A. danirlli was obtained by soaking A. danielli powder in 70% 
etl~lmol for 24 hours, followed by carefit1 mixing and evaporation of ethanol to obtain the 
extracl for use. 

' 2.2.3 Bread prepqraf ion 

Table 1 shows. tlw baking ingrsdients used in the fo~mulntion for the various bread 
samples. Far e & ~  dough, the ratios of A. danielij powder to flour used were 10:500 g 
(2%); 20:500 g (4%) and 30:500 g (6%) while for the ethanoic extract 0.5:500 g (0.1%) 
and ! .0:500 g (0.2?b) were used, respectively. A. danieili powder and ethanoic extracts 
were acluded,fram the preparation of the control sample. 

Bread pephtihn was then carried out as descrited by Godye, Doling and 
Kingswood [I%I) q d  were coded as follows: A: control (no A, danieili powder); B: 2% 
21. dc11rielfi powder. C:..4% 4. clrrrrielli powdcr; D:. 6% A. danielli powdcr; 0: etl~nnoic 
extract oCA. dortkiii.(0.2%);lF: ethanoic extract of A. clanielli (0.1%). 

J ' I  . 

: 2 . 2  Gkwzid 0 ~ ~ 8 i s  . . $fbreadsarnplw 

Moimm w&Wq*f bkaa samples weae determined by drying to constant weight at 
: 100 7: in-&4mvgfa pwsn for 24 h ~ u m  (AOAC, 1984). The ash content of samples was 

Jl?lwhal bi. iyttitinlf mob atur~lpl~~ in a fums at 550 'C until a light grey us11 wns . I . 1  
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produced (AOAC, 1981). Dry matlar was determined accordiizg to AOAC method 
(AOAC, I9&4)"Ci6dk"fibre ihr$'deter~nined accordink to A0.4C nlethod (AOAC, 1984) 
illid energy values, w s .  determined according to AOAC method (AOAC, 1984). Crude - 
prnlcin was qebrmi;rzed*by the ICjedahl method (AOAC, 1984). 

' I  1 ' Baking ingredients 

Samples (g) 

A (Controj) B C D E F 
$00. 5 00 500 500 500 500 

2.5 2.5 2.5 2.5 2.5 2.5 

5 50 50 50 50 5 0 
10 10 10 10 10 I0 

,- 10 20 30 - - 

~ ~ { l i c r  absorption' ciq.xle~ty, hniiciiy, extensibility, 'elasticity, strength of flour and peak 
time were deteri1;itidd iis'ing'i~vkogra~h and cbns\istogrcbh (AOAC; 1984). 

A 74-uien~bcr pancl who are regular consumers of spiced bread was used for sensory 
nnillysis of the ,bread.- Evaluation was conducted in a climate-controlled sensory 
cviillii1ti011 Inbort~lory ucluiopcd witlr individunl partitioned booths illuminc~ted wit11 
40-watt incadesccnt bulbs wh id~  provitled 473 lux of Light at the bread surface. Panellists 
werc co~nfortably sealed in bootlts and served with separate loaves of bread.Thc bread 
snmples were coded with 3-digit code numbers and water was provided to panellists to 
cloanse their palates between samples and covered expectoration cups if they did not 
wish to swallow the samples.The bread samples were evaluated for crust colour, surface 
appearance, texture, eating quality, flavour, cr~imbiness and overall ncceptability using 
Lhc ~ l~ i~ l t i l~ l e  preference tcst (Lannond, 1977) on a 9-11oiat liedonic scale, where one 
represcnlcd dislike extremely and dine represented like extremely.The result was 
itnalyscd ~tatistici~lly usi~lg analysis of variance. 

Diltil obtained werc tested for differences using Anhlysis of Variance and rtreans were 
separi~lcd by D~~ncan's multiple rungc tests using SPSS 10.0 pnckayc. 
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(calculated by difference) 
1.2% fat, 1.16% ash 
by difference). The 

I .  2 , C11cu!icul,cnelposiliy1)~~f brcud fortitid with 4f?amomrml tlut~ielli 

Pturclrr Ahissure Acid Tulur Curbulw 
I i ( y ~ s  Tola1 content ItwoIubIe Crude Etiergy sugar &ate 

S;un~ples Ash (96) 5.7) Fut @) solid Fd , (%$ jibre &) pH wk IS/d &) 
I ' I  

? I .92b , :,b@fl '}[i* ' .' t jp, ' I~~ ,, i2.83~ ' O ~ C  .:! .a.464 5 . 5 2 ~  2.25~ 1.9M 44.93b 

i F. - 
Pam3 %Illlowed by tb sarne bA&s are not significantly different 

& k. b i g E l i  powcter); B, 2% A. danielli powder; C, 4% 
A.&fe& powderi E, 0.2% ethanoic extract of A. danielli; 

Ir~creilsing the concentralions of A. danidi  powder from 0 to 6% and ethanoic exkact 
from 0 to 0.2%, the water absorption capacity of dough,increased by 2.7 and 0.8% while 
do~~glt extensibilily decreased by 74 and 3.0 mm, respectively. Tlke increase in water 
absorption found with wheat flours blends with A. danielli can be attributed to increased 
hydration capacity of t l~c powder and ethanoic extracts of the spice as found witli sesame 
seed protein (GI-Atlawy, 1995). Dough extensibility decr~med with increased 
supplements of A. tlutrielli in wheat flour. As the level of the addition of A. daniclli 
cxtracts in the dough inctznsed, there was reduction in the strength of the domgh. This 
redrtcrion in the dough sttengtk can be attributed to decrcase in wlieat gluten content as a 
result of wheat flour,sppplementation with A. danielli.~owder and extracts, moreso as 
gli:~tlin is known to provide elasticity of gluten while glutenin provides the strength of the 
tlour (Levine and  lade, 1990). Furthermore, the reduction in dough strength may also be 
due to competition betkeen the proteins of A. danielli and wheat flour for water. The 
inlerchange reacti'ons 'qf A. danielli constituents with disulplide bonds of wheat flour 

may have led to" the reduction in tlx strength of dough as thiol compounds in 
garlic which caused refuction in consistency and strength of dough has been reported 
(Bloskma, 1971). Dough tenacity, a function of configuration mtio, increased with an 
increased supplements of A. danieili powder and ethanoic extracts in wheat flour for 
example, in blends with A. danielfi powder (04%) tenacity increased significantly by 
117 m l i ~  H20 while in blends with cthunoio extracts (O.l-0.2%) icnucity increased by 
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3 mm N20. Water-&sorption capacity of flour dough samples treated with A. danielli 
powdur rnngd 'betwe6tr.ST.l and 59.5% (Table 3). According to Okaka (2005) water 
absohtion of Wqurs,v;rry and normal range for good breadmaking flour is 5541% (flour 

1. : I 
basis). 

Tal~lg 3 Dough charu~erislics of bread samples 

P 13.Mb 12:1& 99d 83b '663b 34312 1.2M 57 .6~  

Evlcnn!i in the same colutm followed by the same letters are' nat significantly different 
01 1>'10.05), 
A'ctji 10 Legr~rJ: ~\(.''~~~~t~ol~'(no'~~f~~~/C~nie//i powder)!' B, 2% A: dunielli powder; C, 4 % 
~A..tkr~;ic!lli powdhr; 'D: 6% A. donillli powder; E, 0.2% ethanoic extract ofA. danielli; F: 
0.1 % ethunoic cxtr~cttsf At +micilli. 

Co~~ipnrable bread cha~cterislics such as specific volume, crust shape, golden brown 
coloi~r, soft tcxturc, finc and unifor~n crumb grains werc found with both coiltrol and 
A. dnl~ielli treated bread sanlples. The specific loaf volume of A. dmielli treated samples 
decreased from 3.38 to 2.91 ml &'. The crust shape of treated bread samples gradually 
became flat and crumb grains were coarse and non-uniform with the we of A. danielli 
powder from 0 to 6.0%, the crust shape became different from control at 6.0% 
A. duniellipowder. ' 

T~lrlc 4 Sensory cvuluotion df brcad samples treated with A. clnnielll powder and etf~ilnoic 
extrncts 

Sttrjruce 
SUII~IICS Cr~rst colorrr uppeurunw Texture Buti~rg qusrlily Flnvo~rr Crumbinc?~p 

A 7.50a 7 . 5 ~  6.5Oab 7.000 6.920 6.75a 

Higher values indicate greater preference. 
Means in the sanx C O ~ L I ~ I I  followed by the same letters are not significantly different 
@ > 0.05). 
Key IU Legend A, conlrol (no A. clarrielli powder); B, 2% A. dutrielli powdor; C. 4% 
A. tlunielli powder, D, 6% A. clanielli powder; E, 0.2% etbanoic extract of A. clanielli; F, 
0.1 %I ctlir~noic extruct ol'tl, ~I~t~iieIIi .  
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Eflcc$,(.$.:f ,, ~JpnieIli qn wheat jlour bread, 

Tl?e sensory ,etgih\lts of bread samples treated ,with A. clanielli powder and extracts are 
slrown in T,ablp $.,T,hcre,wyq~ significant differences in the sensory attributes as the bread 
sarpples increased a$ the concentration of the powder md extract increases, this is clearly 
inilicnted from the ,evaluatiqn of the eating quality. From this study, bread with 
ikbeptnble Ai *bnidli hhvod a i ~ d  arnl~la vik dedirable crust or crumb oharacteristics can 
bc prepared udkg 2% A. rlaniellipowder and etl~anoic extract at 0.2%. 
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