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Abstract: The effects of adding different concentrations of Aframomum 
danielli (powder and ethanoic extracts) on nutritionnl, physico-clicmical nnd 
R l l 4 l l l  l l l l l  l \ I l l l l  I 1 1 1 1  l l l l l l  \ I  u l l l l l l l l l  , I  / l l l l / J  I I I U I  ?, 
4 und 6W, und cllrunolic extruct (0.1 und 0.2%) werc udded, rcspcctively, to 
flour. Using alvwgraph and cobistograph, ,the physical properties of the 
doudt-wnlcr abnorptio~~ cnpacity, Ic~iucity. cxlc~t~ihi~ily. nIre11~1It  ttr 11011r 1111t1 
pvuk llaw were ovnluuled. AY 1110 C ~ R C ~ I I ~ ~ ~ ~ I U I I  of  A. du~~ielli ill Ilte JougI~ 
increased from 0 to 4% alveograph tenacity increased from 96 to 193 mm 
H20, extensibility decreased fiom 92 to 27 mm, gluten decreased from 12.21 to 
10.56 inm, floilr ~trcngth'dccrcn~cd frotii 365 to 255 wliile conninlogrnpl~ w~ilcr 
absorl~tio~i cal)ucily illcreuscil li.o~lt 56.8 lo 5X.06Yii. A 24-~l~crnber pi~rlcl Illnilrit~ 
with spiced bread found that bread with A. daniell flavour and having no 
quality impairment can be made with 2% A. uhnielli powder and 0.1-0.2% 
ethanolic extract. The lower the level of A. danielli powder addition, the more 
ncscl>lnblc lllc Innl' lo lllc tnwle ~~a~tclliiils nu lllc yoltlc~~ 11row11 ui1l1111r III' lllc 
crust, texture and uniform crumb grain of spiced bread were similar to those of 
the control bread sample. 

Keywords: A. drmielli; alveograph; bread; consistograph; sensory evaluation; 
texture: wlict~l flo~lr. 
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1 Introduction 

Bread is one of the very common baked foods found all over the world. While a variety 
of bread can be found in developed countries, the bread produced is nlainly white pan 
bread (Rao et al., 1991). Thus in most wheat-growing countries, the bakery industry is an 
intportant fi~ctor in thc ccononty, nnd the tcchtiiques of procluction t111tl t rc~~l~ncnt of 
bokcry p~otluccs L ' U I ~ I I I ~ L I O  10 WIIIIOYS I ~ G W  ~ I I L I I I ~ C S  L I I I ~  CIDVGIUII I~IGI~(+  W1lc11 11 ~b ~cl~libcd 
that problen~s associated with synthetic,chernicals in foods have becn reported (Miller, 
1989), attention can be focussed on the hse of vegetables and spicesin bread forinulation 
with less use of synthetic adjuncts. ~ d ~ j t o x i c  food protectants such as potent antioxidant 
rincl tlntinticrohinl ripcnls front licrh~ nntl R ~ ~ ~ C C A  linvr hcrn itlcnlifictl (Cli~~llcrjrr. 1990: 
Adegoke U I ~  Odcsolu, 1996; Adegoke u~ld Ciopululuislinu, 1998). 'l'lic spice ,-ljizuriorri~~irr 

danielli from where A. danielli powder was produced (Adegoke, 2005, 2006) belongs to 
the family Zingibereacea; it is oval in shape, olive brown in colour with shining 
appearance and has a sharp pungent taste. The antimicrobial (Adegoke and Skurn, 1994), 
ulllioxldu~ll (Adegokc ulid Uopulukrlshnu, 1998), nnllbrow~iing (Adegokc, 1;asoriyo iu~d 
Skura, 2000) and preservative (Adegoke et al., 2002) characterististics of the spice have 
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been documented. Furthcr~i~orc, A.  duttielli which is non-toxio (Adcgokc cl ill., 2002) 
reduced the levels of ochratoxin A in spiked cocoa products (Aroyeun and Adegoke, 
2007) and of enzymes associated with hepatoxicity (Adcgoke et al., 2002) and it has bccn 
nddcd to foods to control mncidity (Fnsoyiro etnl., 2001). The pliy~ncliemicnl 
L : ~ I I \ ~ I ~ V I I U I I ~ ~  (11 .4 ,  1/~itt1~/11 I I ~ I V U  111bt1 IIOUII ~ q ~ t ~ i l u t l  ( l l i ~ n t ~ y l ~ t ~  t111il ~ \ L I G ~ ~ I I ~ u ,  :0(1/ )3  I l l l b  

work was therefore, carried out to ascertain the nutritional, chemical and other 
characteristics of bread to which have been added dflerent concentrations of A. danielli 
po\&der and ethanoic extracts. 

2 Materials and methods 

2.1 Materials 

Cone~~crelul, wli~icd w11eut llour (Iilour r~lrlls ol Ntgcrru I'lc.), dry yuitsl, suyur (Uul~yolu 
Sugar Nigeria Plc.) and,salt (Dango&&lt Nigeria Plc.) were procurcd from a local 
~narkct in Ibudun, Nigcrig. 

2.2.1 Preparation ofA. daniellipowder 

Afratnotnrrrn clnnielli powder was prepared ns described elsewhere (Adcgokc, 2005, 
JO~WI). Al1u1 ~ I I U ~ I ~ I I ~ I ~ ~ ~ I I I ,  ~ I I U  1 1 t t \ + ~ t l ~ 1  WI* ~ I I I I I $ + ~ U ~  ILI ~ t t 1 t 1 1  i111bI I I I U I I  ~ I L I I J I + L I ~ U I I  111 I I I I I ~ ~ I I U I I L I  
bag nlld scalcd to prevctit inoisture absorption. Sui~plcs wcrc druwn l'rom t11c buy for 
subsequent analysis (Adegoke, Fasonyo and Skura, 2000). 

'lilio otlntl~lolc oxlluul ot A. ~lrrrrl~li~ wits olln~~lad by s o u k ~ ~ ~ y  A, cit~trr~.ll~ puwdur I I I  /Uih 
ethunol for 24 hours, followcd by curcful t n i ~ i ~ ~ g  ul~d cvuporution of ~lhu~iol lo oblui11 Ilw 
extract for use. 

Table 1 shows the baking ingredients used in the formulation for the various bread 
samples. For each dough, the ratios of A. danielli powder to flour used were 10:500 g 
(2%); 20:500 g (4%) nnd 30:500 g (6%) wllile for the cthanoic cxtrnct 0.5:500 g (0.1%) 
1111tl I .lJ;>lJO y (O.?Yv) wu~u llautl, iunl,ur;tlvuly. ..I. ~l~rtrrctllr porvdu~ 411111 U~~ILI I I I I~L .  ~ A I I L I C . I D  
were excluded fro111 lhc pmparution of tllc oo~~trol sunlple. 

Bread preparation was then carried out as described by Godye, Doling and 
Kingswood (1981) and were coded as follows: A: control (no A. clanid1 powder); B: 2% 
A. clanklli powder; C: 4% A. dunielli powder; D: 6% A. danielli powdcr; E: etl~anoic 
c * \ l l . ~ ~ c * l  I I I ' , ~  ~/trrrl~@//l (11 7"i);  I r a  r b l l l c l ~ ~ c ~ i r *  I - \ I I I I ~ * ~  t1I'.r1 ~ /~rnI~~/ l l  ( i l  I@';,) 

2.2.4 Chemical analysis of bread samples 
\ '  , 

MO~H~IIPC co~ilciits or brci~cl XIIIIIITICH W C I ~ ,  (ICICI.III/II~(~ by clryiny to C ~ I I N ~ I I I I ~  wciglil 111 
l l l t l  " t '  111 t111 I I I I I I I U I I ~  I I V U I I  1i11 J4 IIIIIIIII ( A t  IAt', ltJlbl~. ' 1 ' 1 1 ~  11411 L - I ~ I I I U I I I  111 ~ ~ I I I I I I I W I  iv814 

dctcrnli~lcd by igniting ouch san~ple in a flrnuce at 550 O C  until u light grcy us11 was UNIV
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produced (AOAC, 1984). Dry matter was determined 'according to AOAC method 
(AOAC, 1984) crrlrle fihre wna detertninrcl nr~.ortl i~~p 111 A O A C  IIICIIIIIII (A(>A('., I OH4 
u111l u ~ w ~ y y  v~~lk~os WIIS ~luluc'111i11~1l IIFFLII~IIII~ lo AOAc' 111oll1oi1 (AOAC. I4JI4). Crude 
protein was determined by the Kjedahl meth~d (AOAC, 1984). 

Table 1 Baking ingredients 

,~~I!I~~~/~,v (x) 
/li$l &~1~14Jtl/~~ 4 ( I  b C u 1?' 11' 

Wheat flour 500 500 500 500 500 500 

Yenst 2.5 2.5 2.5 2.5 2.5 2.5 
SII~III 3 ,so 30 j o 30 30 

Salt 10 10 10 10 10 10 
A. danieNi powder - A 0  20 30 - - 
Ethanoic extract o f  - - - - 0.5 I .0 
A. tkaticlll 

5.2.5 Dough evaluation - 
Water absorption capacity, tenacity, extensibility, elasticity, strength o f  flour and peak 
IIIII~+ \ ~ t e  IIVIOI IIIIII~BII II*IIIU III\WII~I~IIIII 111111 I-IIIIU~U~II~III~I~I ((\( '* ltJll~l) 

2.2.6 Sensory analysis 

A 24-mcnikr pt~ncl who ttw wylllnr rollqllltlrlr I I ~  RII/(*V*II IIII~IIII WII~ II~PII 1i11 ~V~II~IIIY 
r~~lulyan ot i l ld b~dud. Uvalwllo~l wus corrducted in  tl climule-conL101 sensory 
evaluation laboratory equipped with individual partitioned booths illuminated with 
40-watt incadescent bulbs which provided 473 lux o f  light at the bread surface. Panellists 
were comfo~tnbly acnlccl i t1  bootlis nncl acrvccl will1 HC~NI~II~C IOIIVCH I~ir~l t l .Tl l r  11rc11tl 
~ l l l l l ( 1 ~ ~ ~  \VVI I *  t ' l l l ~ ~ l ~  \\'1(/1 \ lI(~lf l'llllt' 11111~1~1k~19 111111 \\ ' l l(t~l !\'I19 ~ 1 1 1 1 ~ ~ 1 ~ 1  11 111 ~ 1 1 1 1 1 ~ ~ ~ ~ ~ ~ 4  111 

olct~~isc 11,cir pululos bclwcen surllples ulid covered expectoration cups it' lliey did not 
wish to swallow the samples.The bread samples were evaluated for crust colour, surface 
appearance, texture, eating quality, flavour, cmmbiness and overall acccptability using 
the multiple preference test (LRrmond, 1977) on n 9-point hcclonic H~III~. wllcrc o~tc 
I I I  ~ l l l l h  I I  I I  I I I  I I I  I 1 1 1 1  I I 1 1 1 1  WBI* 

u~lnlyscil slutislicully usilly ~~nalysis o f  variancu. 

2,2,7 S/tr/i,vritrrl trttt~~t:vis 

Dutu obtained were tested for dityerences using Analysis o f  Variance and means were 
separated by Duncan's multiple range tests using SPSS 10.0 package. 
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Efects ofA. danielli on wheat flour bread 

3 Results and discussion 

Aframomum.danielli powder used in this study had a moisture content of 10.8, 7.96% 
protein, 12.2% fat, 3.65 crude fibre and 60.99% carbohydrate (calculated by difference) 
while the wheat flour had 12.9% moisture content, 1 1.86% protein, 1.2% fi~t, I. 16% ash 
cronIc\lll, I,2n411 U I O L I U  ll111u & I I I L ~  71.~1l~111 u b ~ ~ l ~ t ~ l ~ y t l ~ & ~ l o  ( U I I I C I L I I I I I U ~ I  Ily L I I ~ ~ ' ~ I U I I V U ) .  ' I ' I I u  
chemical compositions of bread fortified with A.  danielli are shown in Table 2. 

Table 2 Chemical composition of bread fortified with Aframomr~m danielli 

hrrichr M~~I~vtrrre Acid 
(9uN.v 'I'ofid curti rri Irrsultrbk C',.rttle 

Santp1l.r Ash (%) 5. I) Fat (%) solid (%)-& (YJ jlbre (?A) pH 

A ' 1.92b 9.10d 1.82d 60.13d 39.83~ 0.2~ 0.46d 5.52e 

kcal g-' 

2.25~ 

Key to Legend: A, control (no A. danielli powder); B, 2% A. danielli powder; C, 4% 
A. danielli powder; D, 6% A, danielli powder; E, 0.2% ethanoic extract of A. dunielli; 
F: 0.1% ethanoic extract ofA. danielli. 

3.2 Dough characteristics 

Increasing the concentrations of A. danielli powder from 0 to 6% and ethanoic extract 
from 0 to 0.2%, the water absorption capacity of dough increased by 2.7 and 0.8% while 
dot~gh extensibility deerenscd by 74 ind 3.0 mni, respectively. The incrense in water 
ubsolplioa loutld w11l1 wl~rrul Ilours blcrlcls w~tlr A .  ck~~rlel l t  on11 bo 11t111bi1lod IU I I I U I O L I S U ~  

hydration capacity of the powder and ethanoic extracts of the spice as found with sesame 
seed protein (El-Adawy, 1995). Dough extensibility decreased with increased 
supplements of A. danielli in 'wheat flour. As the level of the addition of A. danielli 
CXII'RC'IU it1 l l ~ r  tlnrtpl~ ~IICI.CIINC(/, 1Iic1.c wnu rc(111cIin11 ill llic ~t~.cagtli or tllc tloltyh. This 
reduction in the dougll strength can be attributed to decrease in wheul gluten collbrll us a 
result of wheat flour supplementation with A. danielli powder and extracts, moreso as 
gliadin is known to provide elasticity of gluten while glutenin provides the strength of the 
flour (Levine and Slade, 1990). Furthermore, thy reduction in dough strength may also be 
tluo lo cornpolillon ~ C I W C C I I  1Iid I)CU(O/IIY ~ ~ t ~ l ~ , ~ k ~ ~ ~ ~ ~ ~ I / ~  I I I I ~  WIIOLII  11~1111. l i i r  WII~CI'. TIIS 
interchange reactions of A. danieNi constitua$s with disulphide bonds of wheat flour 
proteins may have led to the reduction in the gtrength of dough as thiol compounds in 
garlic which caused reduction in consistency and strength of dough has been reported 
(Bloskn~a, 1971). Dough tenacity, a function of configuration ratio, increased with an 
/ I I I ~ P C I I N C ( ~  NIIIIIIICIIICIIIN 17f .1. r l ~ t t ~ i ~ l l l  IIO\VIICI' 111111 ~ ~ I I I I I ~ I I ~ C  P X ~ ~ I I V ~ R  i l l  WIIL.III I ~ I I I I I .  r01. 
exulrlplc, il l  blor~ds wrll~ A ,  clti~~ralli powdur (O--o12") tor~ucrly 111u1cnsu1l s lg~~r l~uu~~t ly  by 
117 mm H20 while in blends with ethanoic extracts (0.1-0.2%) tenacity increased by 
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3 rnm HzO. Water absorption capacity of flour dough samples treubd with A. du~riellr 
powder ranged between 57.1 and 59.5% (Table3). According to Okaka (2005) water 
~11~0Ipli'llll of' I l o l l r~  v81ry ulal II~I~IIIII~ 11111gc Ibr gotul I~ rua t l~nak i~~g  flour is 5s. 6 1 % (flour 
basis). 

Table 3 Dough characteristics o f  bread samples 
- -  -- - 

ll+tll*.l 

% nwlsture Tenueity tWe1~1ibili@ BIa#iciry Strc~lg~h Cutflguru~iu~t trIruurp~iutc 
SumpIes conlent Gluten (mmHP) (m) of#our ratio 0 
A I h I J.11~ Untl U?e fin ~ I I  If13n I ,iblr 3f1.Hcl 

Key to Legmd A, control (no A. daniellf powder); B, 2% A. daniellf powder, C, 4 % 
A. ctanlelll powder; 0.6% A, clnnlelll powder; E, 0.2% ethanoic extract of  A, danielli; F: 
0. I1)r uthn~olu u~l111u1 I I ~  .i. ~l t~r r f~ l l f ,  

3.3 Baking properties 

Comparable bread characteristics such as specific volume, crust shape, golden brown 
colour, soft texture, fine and uniform crumb grains w&e found with both control and 
A. dttrri~ll l  trcnlcd hrcnd ~nmples. The specific loaf volrime of A,  danielli treated samples 
dzcrcuwd fro111 3.38 lo 2.9 I 1111 & I, 'l ' l~u UCUCII YII~IIIU UI IIUIIIULI I,~irtltI U~IIIIII~UU y ~ u t l ~ ~ ~ t l l y  
became flat and crumb grains wcre coarse and 'non-utliform with lhc use of A. Junlelli 
powder &om 0 to 6.0%, the crust shape became different h m  control at 6.0% 
,.I. t / t r t tk / / l  l s ~ w t l r ~  

Table 4 Sensory evaluation of bread samples treated wit11 A. dufrielli pwdcr uid ull~uiioa 
extracts 

. . .- 
h111Jib.d 

SatyIes Cnur wlour apjwamme Texture Euri~rg quuliry Fluvurrr Crrr~rbrrrrss 

A 1.50~ 7.5a 6.5tkrb 7.00P 6.928 6,758 

. \ 

F --- .-- 6.jSb 6.75b' 6.20ab 6.580 6.50a 5.83b 

Illyl~er vuluw leJluuto yrwtcr ~~ru lu~o~~co.  I ' 4 
Means in the same column followed by the &e letters are not significantly hifferent 
(p > 0.05). L 
Key to Legend: A, control (no i4. danielli powder); B, 2% A. danielli powder, C, 4% 
A ,  thmlelll powder: D. 6% A. chmlcIII powder; E. 0.2% ethanoic extract of  A. danielli; F, 
0. 1% clhurtold cxlmcl 01' A. ckrtrlelll. 
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wi!cts ofA. dutrielli orr ,vlreut Jlour bread 

3.4 Sen.vnyv properties 

The sensory attributes of bread samples treated with A. danielli powder and extracts are 
shown in Table 4. There were significant differences in the sensory attributes as the bread 
samples increased as the concentration of the powder and extract increases, this is clearly 
I~*lluu~od nu111 (110 ovuluuilorr ul' i l ~ d  ouilrrg yuullty. I'roar ilrlv vi~ldy, ~ I C U ~  wI~II 
acceptable A. danielli flavour and aroma with desirable crust or crumb characteristics can 
be pepared using 2% A. daniellipowder and ethanoic extract at 0.2%. 
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