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ABSTRACT

Unripe banana flour (UBF) is a starchy food that contains a high proportion of indigestible compounds as resistant starch
(RS), and non-starch polysaccharides. Therefore this study was designed to examine the effect of adding unripe banana flour as a
source of resistant starch to prepare some bakery products such as cupcake and flat bread of high nutritional quality. The effect
of wheat flour substituted with unripe banana flour at the levels of 10, 20, 30, 40, and 50% were investigated in terms of the
physicochemical and Sensory evaluation of cupcake and flat bread. Sensory evaluation revealed that successful replacement of
cupcake samples was found at levels 10 , 20 and 30% unripe banana flour ( contained 10.44 , 17.93 and 21.05% RS). While flat
bread samples with10, 20 and 30% unripe banana flour (contained 11.19 , 18.62 and 21.02% RS).Obtained results indicated that
specific volume reduced with the increasing level of unripe banana flour .Texture profile analysis showed that replacement of
wheat flour by unripe banana flour increased hardness and cohesiveness. But resilience, springiness, chewiness and gumminess
were decreased of processed cupcake samples. On the other hand the increasing level of unripe banana flour added to wheat flour
caused increasing hardness, and decreasing in springiness, gumminess, and chewiness of flat bread. So it can be suggested that
unripe banana flour can be used up to 30% in preparation of bakery products such as cupcake and flat bread with good sensory
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INTRODUCTION

According to the Food and Agriculture
Organization of the United Nations and because of high
bread consumption, Egypt is the largest wheat importer
worldwide Gazette; (2013) Most of the domestic production
of wheat goes into rural household consumption, where most
farmers use the wheat flour to bake their own bread. Egypt
imported 10,593,506 tons of wheat in addition to the
consumption of the domestic production Boutros, (2013).

The most important factor for considering unripe
bananas as a prebiotic food is its resistant starch content,
characterized by the portion of the granule or its
degradation products that are not digested or absorbed in
the small intestine and are fermented in the large intestine
Acevedo et al; (2012).

New economical strategy to increase utilization of
banana includes the production of banana flour when the
fruit is unripe and to incorporate the flour into various
innovative products such as slowly digestible cookies
Aparicio-Saguilan, et al; (2007) Few studies have
evaluated the effect of adding of unripe banana flour to
bread Pacheco-Delahaye and Testa,( 2005), Juarez-Garcia
et al; (2006), Zuleta et al; ( 2012) El Marassy et al; (2016)

According to various resistant starch (RS) types,
(RS2) is found in the native uncooked granules of some
starches such as those in unripe bananas and raw potatoes
Englyst et al (1992). .Aparicio- Saguilan et al; (2007)
found that a resistant starch rich powder prepared from
unripe banana flour was a potential ingredient for bakery
products containing slowly digestible carbohydrate.

Cupcakes are the most consumed bakery product
owing to unique products and are always used in festivals
as well as in joyous celebrations .Hafez, (2012).

Flat bread is simple bread made from flattened
dough of flour, salt, water, yeast and other optional
ingredients.. Additional (optional) ingredients may be used
for processing aids which are essential in particular in the
bread-making process, in improving the quality and for
fortification of bread to have more nutritive value eggs,
milk, other legumes , cereals, dried fruits and unripe

banana, and be added to the formula of the bread Al-
Dmoor, (2012)

So, this work was aimed to study the effect of
adding unripe banana flour at different levels as a source
of resistant starch on organolepticlal texture, chemical and
physical properties of cake and flat bread.

MATERIALS AND METHODS

Materials:
Raw materials:

Green banana fruits (grand Nan) unripe banana
were purchased from one of the banana plantations in
Sadat City, Egypt. At first stage of maturation
(approximately 110-120 days after bloom)

Other materials:

Wheat flour (72%), margarine, sugar, eggs ,salt,
yeast, baking powder dried skim milk and vanilla, ,
were obtained from local market of tanta City, Egypt .
Chemicals:

All chemicals (analytical grade) were purchased
from sigma company for medical materials, El- Gizah ,
Egypt.

Methods:
Preparation of raw materials:

Unripe Banana Flour was prepared according to
the method described by Tiboonbun ef al ; (2011) Fruits
were peeled and then cut into 0.2 cm slices and then
rinsed in citric acid solution (0.3% w/v). The slices were
dried at 50°C in a hot air oven (Mechanical Dehydrator,
HI-Tech Equipments, India) and then milled using a
laboratory electronic mill (BRAWN, Model 2001 DL,
Germany) and sifted through 100-mesh screen and
stored in airtight poly ethylene bags at (15+2°C) for
further uses.

Preparation of cupcakes:

The cupcake processing method was taken
according to Dubat ; (2010) the conventional method of
all dry ingredients and eggs were weighted using an
electronic scale accurate to 0.1 g . The flour, baking
powder, dried skim milk and vanilla were sifted
together in a medium mixing bowl. A handled electric
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mixer (Moulinex model supermix 150) was used at a
speed 3 for all mixing steps. The margarine was
creamed for 1 min and the sugar and salt was added and
mixing was continued for an additional 1 min. Eggs was
then added to the creamed mixture and all were mixed
for an additional 2 min on third of dried mixture and
water was added and all were mixed for 45 second, this

Table 1. Formulation of different cupcake samples .

was repeated twice. The batter was poured into
aluminum cup. The baked cupcakes were cooled down
at room temperature, then packed into aluminum foil
bags and stored at room temperature. And
simultaneously presented to the panelists.

The basic formulae of cupcake and composite
of flour cakes are outlined in Table (1).

lsl;gnl;;(liel:nts(g) 7‘)2\/01/1 UBF Sugar Salt Egg Margarine Sk:;;‘::fiemrllk l?:vlv((l;:e% Vanilla
Control 250 - 125 3.5 110 53.5 25 12.5 2
10% UBF 225 25 125 3.5 110 53.5 25 12.5 2
20% UBF 200 50 125 35 110 53.5 25 12.5 2
30% UBF 175 75 125 3.5 110 53.5 25 12.5 2
40% UBF 150 100 125 35 110 53.5 25 12.5 2
50% UBF 125 125 125 35 110 53.5 25 12.5 2

UBF: Unripe banana flour WF: Wheat flour

Preparation of flat bread:

flat bread was prepared according Faridi and
Rubenthaler ; (1984)).where bread making involved
mixing 100 g wheat flour (72%), yeast (1% w/w) salt
(1.5% w/w), and 75 ml water. Ingredients were mixed
until the dough was developed, then the resulted dough
was let to rest for 10 min then divided. The pieces of
dough were placed on a try sprinkled with a thin layer
of wheat and let to ferment for 40 min. at 30 + 2°C and
85% relative humidity (final proofing). The pieces were
then flattened to about 20 cm diameters and baked
directly at 450 - 500°C for 60-120 sec in a pilot plant
oven .After baking, loaves were allowed to cool at room
temperature before sealed in polyethylene bags to
prevent moisture loss then storage at room temperature
(18+2°C) until further analysis and evaluation were
carried out .The basic formulae of flat bread are outlined
in Table (2).

Table 2. Formulation of different flat bread samples

Ingredient Wheat Unripe

(€4) flour banana Salt Yeast Water
Samples 72% flour

control 100 - 1.5 1 75
10% UBF 90 10 1.5 1 75
20% UBF 80 20 1.5 1 75
30% UBF 70 30 1.5 1 75
40% UBF 60 40 1.5 1 75
50% UBF 50 50 1.5 1 75

UBF: Unripe banana flour

Physical analysis of Cupcakes:

Physical properties of cupcake as volume(c m?),
weight (g), specific volume and height (cm) were
determined according to A.A.C.C.,(1994)

Sensory evaluation of Cupcakes:

Cupcakes were judged for appearance (10), crust
color(10),crumpcolor(10),volume(10),texture(15),grain(
15),0dor(15),taste(15)and overall ascore (100) by ten
panelists as described in A.A.C.C.,(1994)

Sensory evaluation of flat bread:

The sensory of flat bread was carried out
according to the method of El-Farra et a/ ; (1982). The
scores for various attributes were crust color (15),
description of crust (15), crumb color (15), crumb
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appearance (15), separation of layer (15), taste (15),
odor (10) and overall ascore (100).

The average of total score was converted to a
descriptive category as follows:

Very good 90:100 [VG]
Good 80:<90 [G]
Satisfactory Less than 80 [S]
Texture profile analysis:
Texture profile analysis was determined

according to Gomes et al,(2006), by a QC-Tech-B type
texture analyzer (Taiwan) provided with the software
"texture Expert" an aluminum 25 mm diameter
cylindrical probe (flat ended) was used in a " Texture
profile analysis" (TPA). Double compression test to
penetrate to 50% depth was applied at speed test of 1
mm/sec. with a 30 second delay between first and
second compression. The measured parameters were
hardness, cohesivenees , springiness , gummines |,
chewiness and resilience for cupcake . While hardness,
springiness, gummines and chewiness by newton for flat
bread.

Analytical methods:

Gross chemical composition :

Moisture, crude protein, fat, crude fiber and ash were
determined according to the method of the A.O.A.C (2007)

The percentage of total carbohydrate were calculated
by difference
Determination of resistant starch (RS):

RS contents of the raw materials and treated
samples were determined according to the method
described by Eerlingen et al. (1994).

Statistical analysis:

Data were analyzed using SPSS by one way
analysis of variance (ANOVA). A multiple comparison
of treatment means was performed by Duncan’s new
multiple range test according to Steell and Torrie (1980)
,significance of the differences was defined at P<0.05.

RESULTS AND DISCUSSION

Chemical composition of wheat flour and unripe
banana flour:

Wheat flour (72%) and unripe banana flour. were
analyzed for their chemical composition. Such as
moisture, crude protein, fat, ash, crude fiber and total
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carbohydrates .The obtained results are shown in
Table.(3)

Table 3. Chemical composition of wheat flour and
unripe banana flour (DWB).

Parameters Moistu Crude Fat Ash Crude Total
re protei % %  fiber carbohydrat
Material % n % es*
% %
Wheat 11.25 11.20 0.99 0.66 0.42 86.73
flour72%
Unripe 12.05 420 043250 630 86.57

banana flour
DWB : On dry weight basis
* Total carbohydrates was calculated by differences

It could be observed that wheat flour (72%)
contained 11.25 % moisture ,11.2% protein , 0.99% fat ,
0.66% ash , 0.42% of crude fiber and 86.73%
carbohydrates. While unripe banana flour contained
12.05% moisture, 4.2% crude protein , 0.43 % fat , 2.5
% ash, 6.3% crude fiber and 86.57% of total
carbohydrates. The obtained data are nearly agreement
with Seleem and Omran., (2014) who found that protein
, fat ,ash, fiber and total carbohydrates of wheat flour
(72%) 11.21%, 1.26%,0.7%, 1%and 75,3% respectively
also The chemical composition unripe banana flour was
nearly agreement with Bezerra et al., (2013) who
obtained that protein , fat, ash , fiber and carbohydrates
were 4.41%,0.45%,1.08%, 8.49% and 86.9% on dry
weight basis.
Resistant starch content of Wheat flour and Unripe
banana flour

Results illustrated in Table (4) show resistant
starch content of wheat flour and unripe banana flour.
Obtained results indicate that unripe banana flour had
the highest resistant starch content(53.12%)in compared
to wheat flour (11.72%).these results are in accordance
with Ritthiruangdej et al .,(2011) who recorded that

(RS) in unripe banana flour was 56.17% but Menezes
et al, (2011) recorded 48.99% and Bezerra et al.,
(2013) that were 40.14% in unripe banana flour.

Table 4. Resistant starch content of Wheat flour (72%)
and unripe banana flour materials (DWB).

Material Resistant starch (%)
Wheat flour (72%) 11.72
Unripe banana flour 53.12

(DWB): On dry weight basis

Sensory evaluation of processed cupcake:

Tabulated results in Table (5) show organoleptic
properties of cupcake samples made from wheat flour (72)
and unripe banana flour. The data indicated that control
sample which contained 100% wheat flour (72%) recorded
the highest total acceptability value of 92.5,followed by
samples No(1),(2),(3),(4) and (5) they recorded 91.5 ,90.12
,81.37 ,77.25 and 71.5 respectively. It could be concluded
that non-significant differences were observed in texture,
grains , odor and overall score among cupcake samples
contained 10%, 20% unripe banana flour compared with
control sample made from 100% wheat flour, also non-
significant differences were observed in appearance, crust
color ,crumb color and volume between control and
samples No(1). While there were significantly differences
between samples (3),(4) ,(5)and control in appearance,
crust color , crumb color, volume, texture ,grains, odor,
taste and overall score .On the other hand control sample
recorded the highest value in appearance, crust color ,
crumb color and volume compared to the other samples
which recorded 9.12, 9.37 .9 ,and 9.5 respectively. While
sample No (2) was the most score in texture, grains,
odor and taste which recorded 14.25, 14.37, 14.62 and
14.75, respectively. It could be observed that increasing the
level of added unripe banana flour reduced over all
acceptability of cupcake.

Table 5. Sensory evaluation of cupcake made from wheat flour with or without different levels of unripe

banana flour.

Crust Crumb

Over all Overall

Sensory evaluation Appearance Color color Volume Texture Grains Odor Taste score score
Cupcake samples (10) (10) (10) (10) as) (15) (15) as) (100) category
9.1240.64 937051 940.53 954053 1440.75 14.1240.64 13.75+46 13.87+0.6492.75 +1.75

control VG
a a a a ab ab ab be a

| 10% UBF 8.62+0.74 8754046 8.5+0.53 8.6240.51 14.37+0.74 14.12+0.35 14.25+1.16 14.25+0.7 91.5+1.06 VG
ab ab ab ab a ab ab ab a

) 20% UBF 8+0.53  8.1240.64 8.12+035 7.87+64 1425+0.7 14.37+0.74 14.62+0.51 14.75404690.12 £1.95 VG
be b b be a a a a a

3 30% UBF 737+074 74075 675103 7+0.75 13.374091 13.12+1.24 13.37+091 13.37+0.5181.37+3.24 G
c c c c be b b cd b

4 40% UBF 6.62+091 6.37+0.74 637+0.51 7.12+1.12 12.62+0.7413.374091 11758046 13+1.06 77.25+3.53 S
d c c c c ab c d c

5 50% UBF 637074 54053 554053 73715 1154092 12+1.3 11.62+1.5 12.12+0.64 71.5+4.24 S
d d d c d c c e d

L.S.D 1.97 1.59 1.68 2.48 2.16 2.52 2.51 1.89 7.71

Values followed by the different letter in the same column are significantly different at: (p <0.05).

UBF: Unripe banana flour  VG: Very good G: Good

Generally, control and samples No (1) and (2) had
very good categories. While samples No (3) had good
categories.  However samples No (4) and (5) had
satisfactory category.

S: Satisfactory

Physical properties of cupcake products:

The effect of replacement wheat flour(72%) with
unripe banana flour on physical properties of cupcake
samples hight ,volume , weight and specific volume was
presented in Table (6).
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The results cleared that control cupcake sample was
higher in all physical properties parameters than other
processed samples.

Table 6. Physical properties of cupcakes made from
wheat flour with or without different levels
of unripe banana flour.

Parameters Height Volume Weight Specific
Cupcake samples (cm) (cm” (g) volume
Control a a a a
wheat flour 72% 6.7 167 62.81 2.65

1 10% UBF 6.6 166"  62.51"  2.65"
2 20% UBF 6.5 165" 62.49" 2.64"
3 30% UBF 6.3 163" 62.62° 2.61%
4 40% UBF 6.1 161" 6279 2.56"
5  50% UBF 59° 158" 62.91° 251°
UBF: Unripe banana flour

From the same Table (6) it can be concluded that no
significant differences between control , samples No .(1) ,
(2) and No .(3) in hight, volume , weight and specific
volume .Also no significant differences between sample
No(4) and (5) for all physical properties which recorded (6.1,
5.9, 161, 158, 62.79, 62.91, 2.65, 2.51) for hight, volume ,
weight and specific volume respectively. Also, the data
showed that control sample have been recorded the highest
value for hight,volume,weight and specific volume (6.7,
167, 62.81 and 2.65, respectively).

Generally. It could be seen that specific volume
reduced with the increasing level of unripe banana flour.
From the previous data of physical properties and sensory
evaluation it could be concluded that using up to 30% level
of unripe banana flour was suitable for producing cupcakes
with good quality.

Results in Table (7) illustrated the chemical
composition of cupcake made from wheat flour 72%
with 10%, 20% and 30% unripe banana flour.

The results indicated that moisture content have
been recorded the highest value in cupcake sample
No.(3) (41.82%) followed by sample No.(2)(41.22%),
sample (1)(40.61%) and control (40.11%).

The crude protein and fat content of cupcake
sample No.(1), (2) and (3) decreased with increasing
levels unripe banana flour .they recorded 13.61,12.75,
12.68, 20.34,19.93 and 19.32 %, respectively.

On the other hand ash and crude fiber content of
cupcake sample No.(1), (2) and (3) increasing with
increasing levels unripe banana flour .they recorded
1.59, 1.65, 1.75, 1.39, 2.10 and 2.47%, respectively.
While control sample was recorded 1.43 and 0.87%,
respectively for ash and crude fiber

Total carbohydrate of cupcake samples showed
that sample No(3) had the highest value 63.78% in
compared with other samples No.(2),(1) and control
which recorded 63.57, 63.07 and 61.33%,respectively.

Table 7. Chemical composition of cupcake containing wheat flour with or without different levels of unripe banana

flour (DWB).
Parameters Moisture Crude Protein  Fat Ash Crude Fiber Total Carbohydrate*
Cupcake samples % % % % Y% %
Wheat flour 72% (control)  40.11 14.88 21.49 1.43 0.87 61.33
1 10% UBF 40.61 13.61 20.34 1.59 1.39 63.07
2 20% UBF 41.22 12.75 19.93 1.65 2.10 63.57
3 30% UBF 41.82 12.68 19.32 1.75 2.47 63.78

UBF: Unripe banana flour (DWB) On dry weight basis.
* Total carbohydrates was calculated by differences.

Resistant starch contents of cupcake made from
wheat flour with or without different levels of unripe
banana flour are presented in Table (8).

Table 8. Resistant starch content of cupcakes made from
wheat flour with or without different levels of
unripe banana flour.

Cupcakes samples

Resistant starch%

Wheat flour 72%(control) 6.52
1 10% unripe banana flour 10.44
2 20% unripe banana flour 17.93
3 30% unripe banana flour 21.05

The obtained data clearly revealed that the content
of resistant starch was increased considerably as

increasing of unripe banana flour added. Where control
sample recorded 6.52%.While samples No.(1),(2) and (3)
recorded (10.44 ,17.93 and 21.05) respectively. The
results obtained from this analysis are in the same line
with those reported by Bhatawal e et al; (2012) in which
the relationship between resistant starch content and
unripebanana flour substitution was directly proportional.

The results in Table (9) cleared that control cupcake
sample was higher in resilience, springiness, chewiness and
gumminess than other cake which recorded (0.34, 0.76, 0.64
and 0.97 (N), respectively. while they recorded 0.19, 0.16,
0.73, 0.57, 0.62, 0.53, 0.81 and 0.72 (N))for samples No.(1)
and (2), respectively.

Table 9. Texture analysis of cupcake made from wheat flour with or without different levels of unripe banana

flour
Parameters Hardness Resilience  Cohesiveness Springiness Chewiness Gumminess
Cupcake samples (N) (N) (N) (N) (N) (N)
control 1.52 0.34 0.55 0.76 0.64 0.97
1 20%UBF 1.54 0.19 0.57 0.73 0.62 0.81
2 30%UBF 1.59 0.16 0.61 0.57 0.53 0.72
UBF: Unripe banana flour N. : Newton
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On the other hand, samples (2) was the highest No. (4) and (5) recorded the lowest scores for the same
in hardness and cohesiveness compared with other  properties.
samples. The obtained results are in the same line with From Table (6), that no significant differences
those reported by Norhidayah,et al (2014) who between control, samples No. (1) and No. (2) in crust
mentioned that when replacement unripe banana flourto  color, description of crust, crump color, crump
formulation of cookies had increased the hardness. appearance, separation of layer, taste, odor and overall
Sensory evaluation of flat bread samples: score at P<0.05. Also, there were no significantly

The organoleptic properties of flat bread are differences between samples no. (4) and (7) at P<0.05 in
illustrated in Table (10). It could be seen that control  description of crust, crump color, crump appearance,
sample recorded the highest overall score (95.75). taste and odor.

Processed flat bread samples were sensory Generally, control and samples Noland 2 had
evaluated for different properties crust color, description ~ very good categories and scored 95.75, 93.5 and 92
of crust, crump color, crump appearance, separation of  respectively. While samples No 3 had good categories
layer, taste, odor and overall score. since overall scores recorded were 82.28. However

Data showed that control sample recorded a  samples No (4) and (5) had satisfactory category which
highest scores of crust color, description of crust, crump  recorded 74.37 and 69.25, respectively.
color, crump appearance, separation of layer, taste, odor So, according to obtained results of above studies
and overall score(14.37, 14.5, 14.5, 14.25, 14.12, 14.5, of sensory evaluation of different flat bread mixtures
9.5, and 95.75), respectively were recorded for control  samples, it was decided to select samples, No 1, 2 and 3
sample followed by processed cake samples No. (1), beside control due to their high acceptability to continue
(2) and (3).0On the other hand other flat bread samples,  different analysis and evaluations.

Table 10. Sensory evaluation of flat bread made from wheat flour with or without different levels of unripe
banana flour.

Sensor)f Crust Description Crump  Crump Separation Taste Odor Overall Over all
evaluation color of crust color appearance of layer (15) (10) score category
Bread samples 15) as) 15) as) as) (100)
Wheat flour(control) 14.37:0.51 14.5::0.53 14.5::0.53 14.25azt0.7 14.12;0.64 14.5;%0.53 9.5ﬂ;0.53 95.7ii0.7 VG
1 10% UBF 14.25:0.46 14.5::0.75 14.12:0.64 14i;).75 13.62:0.51 13.75:0.46 9.25::0.46 93.5::1.77 VG
2 20% UBF 13.62+0.91 12.75£1.03 14.5+0.75 14.25+0.88 13.75+0.88 14.37+£0.74 8.75+0.46 92+2.67 VG
ab b a a a ab a a
3 30% UBF 12.85+1.06 11.85+1.34 12.57+0.78 12.14+1.34 12.57+1.27 12.85+0.89 7.42+1.27 82.28+6.07 G
b be b b b be b b
4 40% UBF 11.1241.24 11.75¢0.7 10.5£1.3 10.5£1.69 11.25+0.88 12.627+0.9 6.62+0.91 74.37+4.43 S
c c c c c lc be c
5 50% UBF 10.12+1.12 11.12+0.83 10£1.06 10.25+0.88 10.25+0.7 11.12+1.45 6.37£1.06 69.25+3.24 S
d c c c d d c d
L.S.D 1.88 1.81 1.87 2.29 1.76 1.82 1.68 7.36
Values followed by the different letter in the same column are significantly different (p < 0.05)
UBF: unripe banana flour VG: Very good G: Good S: Satisfactory

Table 11. Chemical composition of flat bread containing wheat flour with or without different levels of unripe
banana flour.

Parameters Moisture Crude Fat Ash Crude fiber Total
Bread samples % protein% % % % Carbohydrate*%
Wheat flour72%(control) 39.02 9.03 2.74 1.60 0.40 86.23
1 10% UBF 39.19 8.61 2.61 1.79 1.03 85.96
2 20% UBF 39.23 8.06 2.28 1.78 1.61 86.27
3 30% UBF 39.69 7.99 2.14 1.87 2.29 85.71

UBF: Unripe banana flour.
* Total carbohydrates was calculated by differences.

The chemical composition of flat bread In the same Table (11) sample No 3 had a high
containing wheat flour with or without different levels content of ash and crude fiber which recorded 1.87%
of unripe banana flour are presented in Table (11). The and 2.29% while the lowest amount of ash and crude
results indicated that control flat bread sample has fiber were recorded 1.60% and 0.40% in control
39.02% moisture, in compared with other bread samples  sample.

No. 1, 2 and 3 which recorded 39.19, 39.23 and 39.69% On the other hand, total carbohydrates decreased
, respectively. in processed flat bread samples compared with control

Crude protein and fat were high in control flat sample. They recorded (86.23, 85.96, 86.27 and 85.71)
bread sample (9.03% and 2.74%), Followed by samples  for control, sample No. (1), (2), and (3) respectively.

No 1(8.61% and 2.61%), sample No2 (8.06% and It could be seen that the contents of crude protein
2.28%) and sample No 3(2.99 and 2.14). and fat were slightly decreased with the increasing levels
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of unripe banana flour. While moisture, ash, crude fiber
and total carbohydrate were slightly increased.

Data illustrated in Table (12) showed that resistant
starch of flat bread made from wheat flour 72% (control)
replacing with unripe banana flour at 10%, 20% and 30%.
From Table (12) it can be concluded that sample No3 had
highest content of resistant starch which recorded 21.02%
while control sample had a lowest content of resistant
starch which recorded 6.33% flowed by sample Nol and
No 2 which recorded 11.19% and 18.62%,respectively.

Table 12. Resistant starch content of flat bread made
from wheat flour with or without different
levels of unripe banana flour

Bread samples Resistant starch %

Wheat flour 72%(control) 6.33
1 10% unripe banana flour 11.19
2 20% unripe banana flour 18.62
3 30% unripe banana flour 21.02

Data in Table (13): showed that the effect of
replacement wheat flour with unripe banana flour on
texture properties of processed flat bread samples such
as hardness, springiness, gumminess and chewiness

The results indicated that springiness, gumminess
and chewiness parameters of control sample was the highest
0.19, 20.67and 3.82 (N)respectively. While the highest
hardness recorded in sample (2) (21.26 N).

Table 13. Texture analysis of flat bread made from
wheat flour with or without different levels of
unripe banana flour.

g::;::lneters Hardness Springiness Gumminess Chewiness
samples ™~ ™ ™ ™
control 21.04 0.19 20.67 3.82

1 20%UBF 21.14 0.18 20.43 3.06

2 30%UBF 21.26 0.16 20.01 2.77
UBF: Unripe banana flour N. : Newton

CONCLUSION

Unripe Banana flour could be added to products
(cupcakes and flat bread) up to the level of 30% without
any great significant change in organoleptic characteristics
development of such functional foods not only improves
the nutritional status of the general population but also
helps those suffering from degenerative diseases associated
with today’s changing life styles and environment
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