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Abstract: The study assessed the quality of biscuit and cake produced from African breadfruit and sweet potato-wheat
composite flour. Four blends of breadfruit, sweet potato/wheat were prepared in the proportions: 20:80, 30:70, 40:60, and
50:50% and wheat used as control. Flour blends were used to bake cake and biscuit. Proximate, physical properties and
sensory attributes of the cakes and biscuits were examined. Results of proximate analysis showed that moisture content of
biscuit ranged from 3.00- 6.79, fat 21.93 - 27.37, protein 5.5 - 7.08, carbohydrate 57.68 - 65.24 while moisture content in
cake ranged from 21.97- 22.26, fat 18.93 and showed a total dislike for the taste, aroma, texture and color/appearance of
any of the samples. All qualities evaluated did not significantly (p<0.05) affect the acceptability and preference of the
samples. Wheat flour could be substituted with African breadfruit and sweet potato flour up to 20% level in cake making

and 30% in biscuit improved nutritional and sensory properties.
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1. Introduction

African breadfruit (Treculia africana) is a traditionally
important edible fruit tree used in Nigeria (Okafor, 1985)
whose importance is due to the potential use of it seeds,
leaves, timber, roots and bark. It is increasingly becoming
commercially important in Southern Nigeria hence, Baiyeri
and Mbah (2006) described it as an important natural
resource which contributes significantly to the income and
dietary intake of the poor. The seeds have an excellent
polyvalent dietetic value whose biological value exceeds
even that of soybeans (WAC, 2004) and are used for
cooking. They are highly nutritious and constitute a cheap
source of vitamins, minerals, proteins, carbohydrates and
fats (Okafor and Okolo, 1974). It can thus be used as
substitute for rice, yam and other starchy foods (Enibe,
2007). Apart from being consumed as main dish, the seeds
are also processed into flour which has high potential usage
for pastries (Keay, 1989).

The Sweet potato (Ipomoea batatas) is an economical
and healthful food crop containing beta-carotene and
substantial amounts of ascorbic acid and minerals (Woolfe,
1992). Potatoes are the seventh most important food crop

in the world. Sweet potato has a large potential to be used
as a food in developing nations with limited resources
because of its short maturity time and ability to grow under
diverse climatic condition and on less fertile soil. Options
for sweet potato products are numerous and based on recent
diagnostic assessments carried out in developing countries;
dried chips, starch and flour were identified among the
most promising (Collins, 1989). Sweet potato flour can
serve as a source of energy and nutrients and can add
natural sweetness, color, flavor and dietary fiber to
processed food products (Woolfe, 1992; Ulm, 1988)

Cake is a form of bread or bread-like food, typically a
sweet baked dessert (Okaka, 2005). Cakes normally contain
flour, sugar, eggs, butter or oil with some varieties also
requiring liquid (typically milk or water) and leavening
agents such as yeast or baking  powder
(Bakingandbakingscience.com). Cakes have enjoyed a
relatively constant place in our diet for a long time and its
continuous popularity has encouraged the development of
newer and more attractive products that are available in the
market today. It is often a dessert of choice for meals at
ceremonial occasions, particularly wedding anniversaries
and birthdays (Eke et al., 2008).

Biscuits are nutritive snacks produced from unpalatable
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dough that is transformed in appetizing product through the
application of heat in an oven (Kure ef al., 1998). They are
ready-to-eat convenient and inexpensive food product
containing digestive and dietary properties of vital
importance (Kulkarni, 1997). The principal ingredients are
flour, fat, sugar and water; while other ingredients include
milk, salt, flouring agent and aerating agent (Wade, 1988).
Biscuits are a rich source of fat and carbohydrate, hence are
energy giving food and they are also a good source of
protein and minerals (Kure et al., 1998).

Increasing urbanization in African countries is changing
the food habit and preferences of the population towards
convenience foods. Consumption of biscuits and similar
foods made from wheat has become so popular in Nigeria
that its total elimination from the dietary pattern could have
nutritional and socio economic implications. Unfortunately,
wheat cannot be grown in Nigeria leaving sourcing to
importation paid with scarce foreign currency. The ban on
importation of wheat into the country has contributed
immensely to the present high cost of bakery and
confectionery products. Partial or complete substitution of
wheat flour with flours from tropical crops such as roots,
tubers and underutilized seeds like African breadfruit could
tremendously reduce importation of wheat (Morton, 1988
and Satin, 1988).This study therefore aims at the
production and evaluation of cakes and biscuits from
wheat/African breadfruit/sweet potato composite flour.

2. Materials and Methods
2.1. Materials

The African breadfruit (Treculia africana) and Sweet
potato (Ipomoea batatas) used for this study were
purchased from mile one market in Diobu, Port Harcourt.
The wheat flour was a commercial baker’s grade milled by
flourmills Nigeria Limited, Port Harcourt. Other
ingredients such as sugar, margarine, fresh eggs, salt,
sodium bicarbonate (baking powder) were also purchased
from mile one market in Diobu, Port Harcourt, Rivers State.

2.2. Chemicals

All the chemicals and equipments used in this analysis
were of analytical grade and were obtained from the
biochemistry laboratory of the Department of Food Science
and Technology. Rivers State University of Science and
Technology.

2.3. Sample Preparation

2.3.1. African Breadfruit

The African breadfruits were thoroughly washed to
remove dirt and unwanted materials. They were then
peeled and washed with clean water, then dried on
aluminum foil in a GallenKamp hotbox oven at 70°c for 18
hours. Dried African breadfruit seeds were milled into
flour (Giami, et al 2004). Flour obtained was sieved
through a 60mm mesh size to obtain flour of uniform

particle size. It was stored in an airtight container and used
for baking and subsequent analysis

2.3.2. Sweet Potato Flour

The fresh sweet potatoes (Ipomoea batatas) were
thoroughly washed to remove dirt and soil. They were
peeled, washed, blanched with 0.25% of sodium
metabisulphite solution for 15mins, cut into slices and dried
in a Gallenkamp hotbox oven at 70°c for 18hours. Dried
sweet potato chips were milled into flour (Eke and Kabari,
2010). Flour obtained was sieved through a 60mm mesh
sieve to obtain flour of uniform particle size. The flour was
then packed in an air tight container for future use.

2.3.3. Blend Ratio

Five blends were prepared by mixing African breadfruit
flour and sweet potato flour respectively with wheat. Flour
was in the following percentage proportions of 0, 20, 30, 40,
50 for baking biscuit and cake.

Table 1: Composition of Wheat/ Sweet potato/African breadfiuit flour for
Cake Production.

N Sugar Sugar
Samples lse l::;:t(l:/u )thIl WF SF/BF for for
g cake biscuit
A 100 100 0 125 100
B 80 80 10 125 100
C 70 70 15 125 100
D 60 60 20 125 100
E 50 50 25 125 100

2.4. Chemical Analysis of Cake & Biscuit

Proximate analysis of the samples was carried out using
the AOAC method (1990) for moisture, ash, crude fat,
protein and fiber. Total carbohydrate was calculated by
difference.

2.4.1. Sensory Evaluation

Cake and biscuit samples were subjected to sensory
evaluation within 24 hours after production. The following
attributes namely, taste, aroma, texture, appearance and
overall acceptability were assessed on cake and biscuit
samples using a 9-point hedonic scale with 9 as like
extremely and 1 as dislike extremely (Ihekoronye and
Ngoddy, 1985). Twenty panelists familiar with cake and
biscuit, who were neither sick nor allergic to baked
products were involved in the assessment. The panelists
were instructed to rinse their mouth with water after tasting
each cake and biscuit samples respectively.

2.4.2. Statistical Analysis
Results were analyzed statically using Analysis of
Variance (ANOVA) and means were separated by Least
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Significant Difference (LSD) procedure (Ihekoronye and
Ngoddy 1985)

3. Results and Discussion

Table 2 and 3 show the proximate composition of
wheat/sweet potato and African breadfruit cakes and
biscuits made from five different blends. Moisture content
ranged from 3.00- 6.79% in biscuit and 21.97- 22.26% in
cake with Samples E and D having the least and highest in
biscuit and Samples B and E in cake respectively, showing
an increase and decrease in moisture content as substitution
increased. Fat content ranged from 21.93% - 27.37% in
biscuit and 18.93% - 21.79% in cake. Protein content
ranged from 5.59% - 7.08% in biscuit and 5.78% - 7.34%
in cake with sample A as the lowest and Sample E as the
highest. Fat and protein content in biscuit and cake showed
an increase with increase in substitution. Fiber ranged from
1.00% - 2.40% in biscuit and 0.01% - 1.82% in cake.
Carbohydrate ranged from 65.24% - 57.68% in biscuit and
47.76% - 48.72%. Ash ranged from 2.25% - 2.12% in cake

and 1.05% - 1.17% in biscuit showing increase in some
level of substitution and decrease in others.  The
carbohydrate contents were highest for biscuits and cakes
in terms of all proximate composition parameters as
determined in this study. This was expected as the
ingredients composed of mainly carbohydrate rich
ingredients such as wheat, African breadfruit and sweet
potato flours.

Table 4 and 5 show the sensory evaluation result of the
Wheat/African breadfruit and Sweet potato cake and biscuit.
Appearance/color by physical examination ranged from 1.1%
- 7.5% for biscuit and 6.20% - 7.50% for cake while taste
score ranged from 6.3% - 6.9% in biscuit and 6.30% - 8.00%
in cake with sample D having the lowest score for biscuit
and sample B having the highest score. Aroma values
ranged from 5.9% - 6.6% in biscuit and 6.65% - 8.05% in
cake with sample D having the lowest score in biscuit and
B the highest score. General acceptability values ranged
from 1.1% - 7.0% in biscuit and 6.05% - 8.05% in cake
with sample C and B as the most preferred in biscuit and
cake.

Table 2: Proximate composition of African breadfruit and sweet potato/ Wheat biscuit.

Samples Moisture Ash Fat Protein Carbohydrate Crude Fiber
P (%) (%) (%) (%) (%) (%)
=i 0
A=100% WE 3.00° 1.05¢ 21.93¢ 7.08" 65.24° 1.70°
Control
B =80%:10%:10% a b a b . .
WF : SF : BF 8.04 1.45 27.66 6.48 54.48 1.89
C=70%:15%:15% d b d . b J
WF : SF : BF 42 1.30 25.01 5.94 62.55 1.00
D =60%:20%:20% c a b c c a
WF : SF : BF 5.68 1.79 25.56 4.98 59.79 2.20
E =60%:25%:25% b . . g d .
WF : SF : BF 6.79 1.17 27.37 5.59 57.68 1.40
Means with different superscript in the same column are significantly different from each other (p10.05).
WF = Wheat Flour
BF = Breadftruit Flour
SF = Sweet Potato Flour
Table 3: Proximate Composition of African breadfruit and Sweet potato-wheat cake.
Samples Moisture Ash Fat Protein Carbohydrate Crude Fiber
P (%) (%) (%) (%) (%) (%)
= 0, e
A=100% WK 21.97 2.25° 18.93¢ 7.34 47.76° 0.75°
Control
B =80%:10%:10% a . d . b
WF: SF: BF 28.47 1.67 18.35 5.68 44.82 1.01
C=70%:15%:15% b a c c b b
WF : SF : BF 23.12 2.19 19.58 5.78 48.24 1.09
D =60%:20%:20% d . a b . a
WF : SF : BF 20.23 2.03 21.79 5.94 48.18 1.82
E =50%:25%:25% c b b c a c
WF : SF : BF 22.26 2.12 20.44 5.78 48.72 0.68

Means with different superscript in the same column are significantly different from each other (p10.05).

WF = Wheat Flour
BF = Breadfruit Flour
SF = Sweet Potato Flour
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Table 4: Mean Sensory Score 0f biscuits Produced from African breadfruit and Sweet Potato- wheat Blends

SAMPLES Color/ Aroma Taste Texture General acceptability
appearance

=i )

20111&00? b o= ol o4 o4 o
= Q0% -:10%:109

1‘;V F8~OS/:7. 11113 l/:.lO ) 705 6.6 6.4 6.1 5.9°
—"7094-159/ 159,

\C’VF70 /8.}1.5];}.15 & 7.1% 6.1 6.4 6.7 7.1°
=6024:20%4:209,

?VF?OS/;.'Z(]);;?.ZO & 6.9* 5.9 6.3 6.1 6.3
—=5()0/,:250/,:9K0,

E=50%:25%:25% 7 58 6.5 6.9 6.4 7.0

WEF : SF : BF

Means with different superscript in the same column are significantly different from each other (p10.05).

WF = Wheat Flour
BF = Breadfruit Flour
SF = Sweet Potato Flour

Table 5: Mean Sensory score of Cakes Produced From Wheat/African breadfruit & Sweet Potato Blends

SAMPLES Color/appearance Aroma Taste Texture General acceptability
‘é:lll?:::l/" WF 7.40 7.25° 7.20° 7.55° 675"
?;FS:O;/I‘;:}%?“O% 7.50 8.05° 8.00° 7.85° 8.05°
$V=F70:°/S°;1:5K’F:15% 7.15 7.30° 7.25° 7.25° 6.75"
{))V=Fﬁz0;/;::2(]);?:20% 6.75 6.90° 6.65" 7.00° 6.45°
E=50%:25%:25% 6.20 6.65° 630 635" 6.05¢

WEF : SF : BF

Means in the same column and followed by the same letters are not significantly different from each other (P[10.05).

WF = Wheat Flour
BF = Breadfruit Flour
SF = Sweet Potato Flour

4. Discussions

The proximate composition of the various flour blends
are shown in Table 2 and 3. The moisture content ranged
from 3.00% - 6.79% in biscuit and 21.97% - 22.26% in
cake showing an increase with substitution of African
breadfruit and sweet potato flour. The results show that the
blend wheat/ sweet potato/African breadfruit flour;
60:20:20, had the lowest protein in cake while sample with
80:10:10 had the highest lowest protein content for biscuits.
while 100% wheat sample had the highest in both cases.
Fat content increased with an increase in substitution of
African breadfruit and sweet potato flour with the sample
80:10:10 been highest for cake and sample 60:20:20
highest for biscuit. Fiber contents were higher in sample D
of both biscuits (2.20%) and cake (1.82%), showing an
increase with substitution, while carbohydrate decreased
with increase in substitution in biscuit (table 3) and
increased with substitution in cake (table 4). Proximate

analysis results for biscuits and cake showed a significant
difference (p< 0.05) in all its parameters

Result of sensory evaluation of African breadfruit and
wheat-sweet potato biscuit samples showed significant
difference (P< 0.05) with increased level of substitution.
For substitution levels of 20% breadfruit-sweet potato flour,
attribute like aroma, taste, texture and general acceptability
showed no significant difference (P> 0.05) and in other
levels in cake and biscuit. There were no significant
differences (P> 0.05) in color of both biscuit and cake
samples. Substitution levels of up to 20% were generally
acceptable in cake and 30% in biscuit samples. The level
of ingredients of cake and biscuit recipes preparation have
been reported to affect the sensory attributes, consumer’s
preference and overall acceptability of the cakes
(Petrukhing et al.,2004) and biscuit.

The study have shown that African breadfruit/sweet
potato-wheat composite flour has the potential to produce
biscuit and cake of acceptable quality without altering the
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sensory properties of the final products. Flour substitution
of breadfruit-sweet potato up to levels of 20% in cake and
30% in biscuits were generally accepted. Consumption of
cake and biscuit samples supplemented with African
breadfruit flour and sweet potato flour could be said to be
beneficial in terms of improving the nutritional value of the
product since biscuit and cake consumption is n the
increase as a convenient food for ladies and children in this
part of Nigeria.
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