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Abstract: The effects of adding different concentrations of Aframomum
danielli (powder and ethanoic extracts) on nutritional, physico-chemical and
rentanry propsttiea o wheat Doue besad swors supamined. bovbmtolli powder 2,
4 and 6%, und ethanolic extract (0.1 and 0.2%) were added, respectively, to
flour. Using alveograph and consistograph, -the physical properties of the
dough—-walter absorption capacity, tenacity, extensibility, strength of flour and
peak time were evaluated, As the concentration of 4. danielli in the dough
increased from 0 to 4%, alveograph tenacity increased from 96 to 193 mm
H,0, extensibility decreased from 92 to 27 mm, gluten decreased from 12.21 to
10.56 mm, flour strength 'decreased from 365 to 255 while consistograph water
absorption capacity increased from 56.8 to 38.9%. A 24-member panel fumiliar
with spiced bread found that bread with A. daniell flavour and having no
quality impairment can be made with 2% A. danielli powder and 0.1-0.2%
ethanolic extract. The lower the level of 4. danielli powder addition, the more
aceeplable the loal to the taste punellinty an the golden brown volour of the
crust, texture and uniform crumb grain of spiced bread were similar to those of
the control bread sample.
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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 mainly white pan
bread (Rao et al., 1991). Thus in most wheat-growing countries, the bakery industry is an
important factor in the economy, and the techniques of production and treatment of
bukery products continue (o witness new chunges und development. When it 1s reallsed
that problems associated with synthetic chemicals in foods have been reported (Miller,
1989), attention can be focussed on the use of vegetables and spices-in bread formulation
with less use of synthetic adjuncts. Non-toxic food protectants such as potent antioxidant
and antimicrobial agents from herbs angd spices have been identificd (Chatterjee, 1990;
Adegoke and Odesola, 1996; Adegoke and Gopalakrishna, 1998). 'Uhe spice Afiramomum
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 Skura, 1994),
antioxidant (Adegoke and Gopalakrishng, 1998), antibrowning (Adegoke, Fasoriyo und
Skura, 2000) and preservative (Adegoke et al., 2002) characterististics of the spice have
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been documented. Furthermore, 4. danielli which is non-toxic (Adegoke ctal., 2002)
reduced the levels of ochratoxin A in spiked cocoa products (Aroyeun and Adegoke,
2007) and of enzymes associated with hepatoxicity (Adegoke et al., 2002) and it has been
added to foods to control rancidity (Fasoyiro ctal, 2001). The phytochemical
components o o dieelle hinve also been teported (lMusoy o and Adegohe, 200/) 1 his
work was therefore, carried out to ascertain the nutritional, chemical and other
characteristics of bread to which have been added different concentrations of 4. danielli

powder and ethanoic extracts.

2 Materials and methods

2.1 Materials

Commercial, retined wheat tlour (Ilour mulls ot Nigeria Ple.), dry ycast, sugar (Dangote
Sugar Nigeria Plc.) and salt (Dangote Salt Nigeria Plc.) were procurcd from a local
market in Ibadan, Nigerit.

20 AMorlwnds

2.2.1 Preparation of A. danielli powder

Aframomumm danielli powder was prepared as described elsewhere (Adegoke, 2005,
2000). Alor prepuration, the powdor waa allowed to cool and then pachaged o polythiens
bag and scaled to prevent moisture absorption. Samples were drawn [rom the bag for
subsequent analysis (Adegoke, Fasoriyo and Skura, 2000).

2.2.2 Preparation of ethanoic extract of A. danielli

The ethanoic extract ot A, daniclli was obtained by soaking . danielli puwdu in /0%
ethanol for 24 hours, followed by careful muun&, and evaporation of e¢thanol to obtain the
~ extract for use.

A0 Bread preparation

Table 1 shows the baking ingredients used in the formulation for the various bread
samples. For each dough, the ratios of 4. danielli powder to flour used were 10:500 g
(2%); 20:500 g (4%) and 30:500 g (6%) while for the cthanoic cxtract 0.5:500 g (0.1%)
und L0000 g (0.2%0) weie ussd, ieapectively, o dontelll powder and othianole eatiacta
were excluded from the preparation of the control sample.

Bread preparation was then carried out as described by Godye, Doling and
Kingswood (1981) and were coded as follows: A: control (no 4. danielli powder); B: 2%
A. danielli powder; C: 4% A. danielli powder; D: 6% A. daniclli powder; E: cthanoic
extenet of 4 ddandelE 00 295 15 othnnoie extenet o 4 cmdellE (0 19%)

2.2.4 Chemical analysis of bread samples

Moisture contents of bread samples were tetermined by drying to constant weight at
FOOC B abe heanght oven e 24 g (AONC, TOHA). The aal vontsnt ol aaniplea waa
determined by igniting each sample in a furnace at 550 °C until a light grey ash was
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produced (AOAC, 1984). Dry matter was determined according to AOAC method
(AOAC, 1984) crude fibre was determined according to AOAC method (AOAC, 19R1)
and energy values was determined according (o AOAC method (AOAC, 19844). Crude

protein was determined by the Kjedahl method (AOAC, 1984).
Table 1 Baking ingredients ‘

Samples (g)

Ingredicnty A (Connrol) ] (3 D L I

Wheat flour 500 500 500 500 500 500
Yeast 2.5 2.5 2.5 2.5 2.5 2.5
Nyt D a0 a0 >0 >0 50
Salt 10 10 10 10 10 10
A. danielli powder - 10 20 30 = =

Ethanoic extract of - - - - 0.5 1.0

A. danielli

2.2.5 Dough evaluation

Water absorption capacity, tenacity, extensibility, elasticity, strength of flour and peak
thne wers dutseminesd vaing alveograph and vonalaiograpl (ACAC, TUH ).

2.2.6 Sensory analysis

A 24-member panel who are regular consnmers of apived bread wna naed for senaomy
anulysts of the bread. Lvaluantion was conducted in o climate-controlled sensory
evaluation laboratory equipped with individual partitioned booths illuminated with
40-watt incadescent bulbs which provided 473 lux of light at the bread surface. Panellists
were comfortably seated in booths and served with separate lonves of bread  The bread
gomples were coded with 3 dbigde code nmmbeea pod swater swong peovdded o ponetlata to
cleanse their palates between samples and covered expectoration cups it they did not
wish to swallow the samples.The bread samples were evaluated for crust colour, surface
appearance, texture, eating quality, flavour, crumbiness and overall acceptability using

the multiple preference test (Larmond, 1977) on a 9-point hedonic scale, where one
repreaeited allalihe eatsmsly amd wins sprsesnted Hivs eaticimely. The canlt was

analysed statistically using anulysis of variance,

2.2.7 Statistical analywiy
Data obtained were tested for difterences using Analysis of Variance and means were
separated by Duncan’s multiple range tests using SPSS 10.0 package.
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3 Results and discussion

b Chemiieal clvracteriseieys

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, 11.86% protein, 1.2% fat, 1.16% ash
contunt, 12a%y wiade. e wnd 70.a1%0 surbohydiats (ealontatsd by diffsiencs). The
chemical compositions of bread fortified with 4. danielli are shown in Table 2.

Table 2 Chemical composition of bread fortified with Aframomum danielli
Protein Moisture  Acid Brgri Total -~ Carbohy
(YN ¥ Towl  content Insoluble Crile IRy g drate

Samples Ash (%) 5.7) Fat (%) solid (%) (%) (%) fibre (%) pH kealg™ (%) (%)

A 1.92b  9.10d 1.82d 60.13d 39.83c 02c 046d 552¢ 225¢ 1.90d 44.93b
B 1.96b  9.26¢ 3:56a  60.33c 39.67d 0.4ab  0.67b 5.56d 2.28bc  2.22c 44.14c
C 203 9420 %38 60.50b 39.51c  0.50 0720 5.59d. 231b  2.53h 43.41d
D 20/ YaHa 242 o000 JOS4E Ocub o OJon dode  Zd0n Lida 1S 0He
E 1.85c  8.62¢ 2.29c 59.72¢ 40.28b 0.2c  0.57c  5.74b 2.12d 1.26f 45.14a
F 1.84c  830f 23lc 59.63f 40.37a 03bc 0554 5.82a 209d 1.58c 45.09
Menng in the wame column [ollowed by the gome Tetters nre not signifenntly ditterent

(» > 0.05).

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 4. danielli;
F: 0.1% ethanoic extract of 4. 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

dough extensibility decrcased by 74 and 3.0 mm, respectively. The increase in water
ubsorption tound with wheat Hours blends with A, dunielli can be attnbuted o increased

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
extraets in the dough increased, there was reduction in the strength of the dough. This
reduction in the dough strength can be attributed to decrease in wheat gluten content as 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, the reduction in dough strength may also be
due to competition between the proteing of o, dandelli und wheat Mour (Or walter, The
interchange reactions of A. danielli constituents with disulphide bonds of wheat flour
proteins may have led to the reduction in the strength of dough as thiol compounds in
garlic which caused reduction in consistency and strength of dough has been reported
(Bloskma, 1971). Dough tenacity, a function of configuration ratio, incrcased with an
incrensed wupplements of A, danielli powder and ethanoic extracts in wheat four for
exumple, in blends with oA, danielli powder (0-0%0) tenucity Inercased signilicantly by
117 mm H,O while in blends with ethanoic extracts (0.1-0.2%) tenacity increased by
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3 mm H,;0. Water absorption capacity of flour dough samples treated with 4. dunielli
powder ranged between 57.1 and 59.5% (Table 3). According to Okaka (2005) water
abrorption of Tours vary and normal range for good breadmaking flour is 55-61% (Mour
basis).

Table 3 Dough characteristics of bread samples

o Wi

% moisture Tenacity Extensibility Elasticity — Strength  Configuration absorption

Samples  content Gluten  (mmH,0) (mm) (%) of flour ratio (%)
A R 12200 rnl Yln OR “dn 1650 1 OAr SO.Rd
B 12.80¢c 12.01b 156¢ 42c 62.0c 317d 3.71¢ 57.9¢
C 12.55d 10.56¢ 193b 27d 0.0d 255¢ 7.15b 58.9b
R} 12.25¢ 9 AR PARTY IRe 0.0d 2001 10.56a 59.5a
E 13.10b 12.19a 97d 86b 67.1ab 352b 1.13¢ 57.1d
F 13.04b  12.16a 99d 83b 66.3b 343¢c 1.20d 57.6¢
Nueans i the anms colimn followsd by the aame lotters are not gignificantly different
(p>0.05).

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 4. danielli; F:
O 1 ethanole uxtinet af A dantelln,

3.3 Baking properties

Comparable bread characteristics such as specific volume, crust shape, golden brown
colour, soft texture, fine and uniform crumb grains were found with both control and
A. danielli treated bread samples. The specific loaf volume of 4. danielli treated samples
decreased from 3.38 10 2,91 ml g . The crust shape ol teated brcad samples gradually
became flat and crumb grains were coarse and non-uniform with the use of A. duniclli
powder from 0 to 6.0%, the crust shape became different from control at 6.0%
A chomtollE powade

Table 4 Sensory evaluation of bread samples treated with 4. dunielli powder und cthanoic
extracts
Sifinv )

Samples Crust colour  appearance Texture Eating quality Flavour Crumbiness
A 7.500 75 6.50ab 7.000 6920 6750
8] LU AT 0.7 nn7a S 17h 5.60h 6,170
c 4.33d 4.67d 4:920 4.58¢ 4.50¢ 547%¢
D 4.5d 4.08¢ 3.83d 3.92d 4.25¢ 4.50d
E 6.92b 7.0ab 6.00b 5.58b 5.83b 5.92b

F 6.'}5b 6.75b" 6.20ab 6.58a 6.50a 5.83b

Higher values indicate greater prelerence, )
Means in the same column followed by the same letters are not significantly different
(p > 0.05).

Key to Legend: A, control (no 4. danielli powder); B, 2% A. danielli powder; C, 4%
A. danielli powder; D, 6% A. danielli powder; E, 0.2% cthanoic extract of 4. danielli; F,
0.1% ethanoie extruct ol A. dunielll.
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3.4 Sensory properties

The sensory attributes of bread samples treated with 4. 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
Indicated  from the evaluntion ol the euting quulity. From this study, breud with
acceptable 4. danielli flavour and aroma with desirable crust or crumb characteristics can
be prepared using 2% A. danielli powder and ethanoic extract at 0.2%.
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